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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoa a0 2025 ronma» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBISETCS HEOTHhEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TIOCTPOCHHE KOTOPOrO OIpENENEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIECHUS 00 OKpY>KAIOIIEM MHUpE KaKk O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3ujaTelbHas, KaK Hayka BBICOKMX TEXHOJOTUH HampaBlieHa Ha pelieHUue
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaromiei 10 00bACHSAIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AIIEMEHTaMH COJEPKAHMS, HMEIOIIMMHU KYJbTYpPOJOTHMYECKUA W TPHUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJau. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepUalbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEUYMII MEXIAy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpoOieM, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONlEp)KaHUsI M TMOCTPOEHUS TpeAMeTa MpeAyCMaTpUuBalOT (QOpMUpPOBAHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPENCICHHIO LEIEH HU3YUEHUS
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJISAMH W3Y4YEHHUS IPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX IMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeMEeTa B IPOrpamMMe M0 XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00IIE00pa30oBaTEIbHOM OpraHU3alvy, BIAACIOLIErO HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKHUE LIENU U 33J]a4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pELICHU B KOHKPETHBIX XU3HEHHBIX CUTYallUsiX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIs MPUOOpPETEHUs: OmbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JJIsl TIOMCKAa W aHaliu3a yuyeOHOU u
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPHUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOmiero oOpa30BaHUS MPEAMET « XHUMUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OPraHHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

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

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuusi mnoiaumepusanuu). [lomydeHne CHHTETHUYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHHUEe U TPUMEHEHUE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaluTU4YecKuil), mnuponus. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IUlacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

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

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON MW 3TaHON CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

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

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHUMHMYECKOW peakiuu (Macchl, 00BEMAa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(pOTepHbIE OpraHudeckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHs BEIIECTB M WX IMPEBPAICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIIOIb30BAaHUE KakK OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOII0ICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Owocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

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

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOINYECKOTO 3aKoHA U I[lepnoauyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIIO)KHBIX BEIIECTB IO TPYIINaM M TEPUOJIAM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

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

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XHMHHM. 3aKOH COXPAHEHHUsS MAcChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumu4deckoro pasHoBecus. [Ipunnumn Jle larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuoanueckas cucremMa XxuMuueckux snemeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaau3aTopa, ONMPEEICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IIOHSATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (HAa MpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

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

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI PSJT HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYE€HUs BEIIECTB WU MX IPEBPAILCHUIA:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUHU, €CIIA OAHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHUH OOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIN (DaKT, TUIMIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuUHEpaBI, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHMS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYy4YalolUXCS PYKOBOACTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS MpeaMeTra «XHUMUsS» JOCTUTalOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMU  TOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
00ydYaromuxcsl Mo peaanu3aiuu IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

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

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUAOB YUeOHOU AESATENbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

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

WHTEpECa M MO3HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M MOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUM, CBA3AHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

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

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

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

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



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

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

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

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

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

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

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

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

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

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

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30IacCHOCTH, B Pa3BUTHUM MEAMIIMHBI, OOECHEUEHHH YCIOBUUN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SBJICHUH OKPY)KAOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIi  (OPMHPOBAHUS  MHPOBO33PEHHUS]  OOy4YarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HaYyYHBIA (paKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

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

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

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

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

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



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SIBJICHHSIMU;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, TPEOOPA30BLIBATH MOJICIBHBIE TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEJICTABIICHUS ISl BBISBICHHS XapaKTePHBIX
MPU3HAKOB U3yYaeMBbIX BEIIECTB U XUMHUECKHUX PEaKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJCTh HAaBBIKAMU CAMOCTOSITEJILHOTO IIJIAHUPOBAHUS U IPOBEIACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HaAOII0aTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

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

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJIsipHasi JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MIPE/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEMPOTHUBOPEUUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  TNpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BbIOMpaTh HauOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIHHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COEAHHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY JUIS
COCTABJICHHMSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir HomeHknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINMIEH, AlETHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

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

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl NPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEI[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJTHEHHUIO J1a0OPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii u GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

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



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  DKOJOTUYECKHU
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, OHUMasi cMbIca Tmokasarens [1JIK, moscHATh Ha MpUMeEpax CIOCOOBI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

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

JUIS CJIETIBIX M CJIA0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIONIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3J0POBbIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMMOHUMAaHWS MPUUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raméHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/A, MUPUT U JIpYyTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAas, MOJIEKYJIApHAasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

cOPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3MYHBIM TMpPU3HAKaM (YUCIY M COCTAaBY pEarupyrollux BEHIECTB, TEIMIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMK OT Pa3aIuvHbIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
nocyAod M JabOpaTopHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBWwiia OOpallleHus C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUAa BOAOPOJAa B MPUCYTCTBUU KaTalM3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakliuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 0
TeMaM «Metaiey U «Hemeramibl») B COOTBETCTBHM € NPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYTHX);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

No 11/ HaumeHoBaHue pa3iesioB U TeM Koanyecrno yacos JuaekTpoHHbIe (HU(pPOBHIE)
) NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
Pa3nen 1. Teopernueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpenmeTt opraHnyecKoO XUMUU. )
https://resh.edu.ru/subject/29/10/
1.1 Teopus cTpoeHHS OPraHUIECKUX 3 ]
. https://myschool.edu.ru/
coenunenunit A. M. byrieposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
II _
2.1 PEACIIBHPIC YIICEOAOPOH! 2 https://resh.edu.ru/subject/29/10/
AJIKaHbI
H : .
2.2 CHPEASILHAIE YTICBONOPOAH 6 https://resh.edu.ru/subject/29/10/
QJIKCHBI, AJTKATUCHBI, AJIKIHBI
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 https://resh.edu.ru/subject/29/10/
IT
2.4 PHPOZIHBIE HETOHHIH 3 https://resh.edu.ru/subject/29/10/
YTJIEBOJIOPOJIOB M HX TepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust
3.1 Crnuptsl. @enon 3 https://resh.edu.ru/subject/29/10/
A . Kap6 .
3.2 JIRHCTHARL. RAPOOHOBHIC KHGIOTHL 7 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢upbl
3.3 VrieBoasl 3 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 13



https://resh.edu.ru/subject/29/10/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCANHCHUA

https://resh.edu.ru/subject/29/10/

41 AMUHBI. AMUHOKUCIOTHI. benku 3 https://myschool.edu.ru/
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeIUHEHUSA
5.1 ‘ [Tnactmaccel. Kayuyku. Bojokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/29/10/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHble (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Ctpoenue atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cuctrema

1.1 3 https://resh.edu.ru/subject/29/11/
XAMUYECKHX deMeHToB /1. 1.
Menneneesa
1.2 Crpoeitne peiniectsa. Miioroodpasie 4 https://resh.edu.ru/subject/29/11/
BEIIIECTB
1.3 XUMHYECKUE PEAKIIUU 6 https://resh.edu.ru/subject/29/11/
Htoro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertainsl 6 https://resh.edu.ru/subject/29/11/
2.2 Hemeramist 9 https://resh.edu.ru/subject/29/11/
53 CBs13p HEOPraHUUYECKUX U 2 https://resh.edu.ru/subject/29/11/
OPraHUYECKUX BEILECTB https://myschool.edu.ru/
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUA U )KU3Hb 4 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/11/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE

o0pa3oBaTesbHbIE PeCypchl

1 [Ipenmer opraHn4eckon Xumuu, € 1 bubnmoreka [JOK
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE https://m.eds00.ru/00adf004
Teopus cTpoeHHs OpraHUYECKUX
2 coenuneHuit A. M. bytnepoBa, e€ 0CHOBHbIE 1 bubmmorexa [TOK
A $ v DYTICPORS, https://m.edsoo.ru/00adf004
MOJIOKCHHS
[IpencraBienue o knaccupuxanuu
3 opranudeckux euiects. Homenkiarypa 1 bubnuotexa [HOK
(cucremaTuyeckas) ¥ TpPUBHAIBHBIC https://m.edsoo.ru/00adf004
HA3BaHUS OPTraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuotexa [HOK
TOMOJIOTHYECKUM P https://m.edsoo.ru/00adf004
5 MeraH u 3TaH — NpoCTEnIINe 1 bubmuoreka [JOK
MPEICTaBUTENN ATKAHOB https://m.edsoo.ru/00adf004
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 brbmmorexa [JOK
' ™ ’ https://m.edsoo.ru/00adf004
7 OTHJIEH U NPONUIIEH — MPOCTENIINe 1 bubmuoreka [JOK
MPEICTaBUTENN AJTKEHOB https://m.edsoo.ru/00adf004
8 [IpaxkTuueckast padora Ne 1. «[Tomyuenue 1 bu6mmoreka [JOK
JTUJICHA U U3yYEHUE €r0 CBOMCTB) https://m.edsoo.ru/00adf004
Ankanuensl. byraguen-1,3 u
9 METHIIOYTa HeleHB [Toryaenue 1 bubmorexa [TOK
yraa o i https://m.eds00.ru/00adf004
CHHTETHUYECKOTO KaydyKa M PE3MHBI
10 AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, 1 bu6nuoreka [IOK
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TOMOJIOTUYECKUH psiji. ALlETUIICH —
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB

https://m.edsoo.ru/00adf004

11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU bubnmoreka [JOK
peakuuu https://m.edso00.ru/00adf004
12 Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh bubnmoreka [JOK
apeHoB https://m.eds00.ru/00adf004
13 I'eneTnyeckas cBsI3b yIrieBOJOPOIOB, bubnmoreka [JOK
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam https://m.edsoo.ru/00adf004
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 HIZI))I/IIZI;)OILHHI‘/JI ra3 u HonyTZ;e He(i)TiHbIe bubmmorexa LOK
. https://m.edsoo.ru/00adf004
ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
15 HII)DI/I;)OI[HHﬁ ra3 u HOHyTIZZIe He(bTI;HBIe bubmorexa LHOK
. https://m.edsoo.ru/00adf004
ras3sl, HepTh ¥ MPOIYKTHI €€ mepepaboTKu
16 KonTponbhas pabota no paszueny bubnuorexa [HOK
«YTIIeBOIOPOABD) https://m.edso0.ru/00adf004
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: bubmuotexa [JOK
METAHOJI ¥ 3TaHoJ. BomopoaHas cBs3b https://m.edsoo0.ru/00adf004
18 MHOroaroMHbl€ CHUPTHI: ITUIEHTITUKOIb U bubnmnoreka [JOK
[JIMLEPUH https://m.eds00.ru/00adf004
19 ®DeHo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U bubmuoteka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adf004
20 Anpaeruapl: GopManbaeTuI u bu6nuoreka [IOK
arnertanpaerun. AnieToH https://m.edsoo0.ru/00adf004
21 OOHOOCHOBHEBIE MpeAeTbHbIE KAPOOHOBBIC bubnmoreka [JOK
KHUCJIOTBI: MypaBbUHAasl U YKCYCHas https://m.edso0.ru/00adf004
99 [IpaxkTuueckas padora Ne 2. «CBoiicTBa bu6muoreka [JOK

pacTBOpa YKCYCHOUM KHUCIOTBI»

https://m.edsoo.ru/00adf004
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CTeapI/IHOBaH n OJICMHOBAas KHMCJIOTHhI, KaK

23 MIPEACTABUTENH BBICIINX KaPOOHOBBIX bubmmorexa [JOK
pel P https://m.eds00.ru/00adf004
KHUCIIOT
24 Mpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX bubnnoreka HOK
KHCJIOT, UX MOIOIIEE ACHCTBUE https://m.edsoo.ru/00adf004
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX bubmorexa LHOK
P F P https://m.edso0.ru/00adf004
3upoB
Kupsbl: runponus, npuMeHEeHHe, bubnuotexa [HOK
26
OuoJstornueckas pojb >KHPOB https://m.edsoo.ru/00adf004
YTrneBoasl: cocTaB, KiacCH(pHUKAIIHS.
27 Bakueiime mpecTaBuTeNN: IIII0K03a bubmorexa LOK
P ' ’ https://m.edsoo.ru/00adf004
bpykTo3a, caxaposa
28 Kpaxman u nemntono3a Kak NpupoIHbIE bubnmnoreka HOK
IIOJIMMEPBI https://m.edso00.ru/00adf004
KonTponbnas pabota mo paszueny
29 «Kucnopoacoaepxaiinue opraHuuecKue bubnmnoreka [JOK
coeauHeHus»/ Beepoccuiickas mpoBepouHas https://m.edso00.ru/00adf004
paborta
OO01mas xapakTepuCcTHKa a30TCOIePIKATIX
30 0 FI-:HI/ILICCI;I/IX clz)e WHEHUI / S brbmmorexa LTOK
p . g https://m.edsoo.ru/00adf004
Bcepoccuiickas mpoBepouHas paboTa
31 AMUHBI: METWJIAMUH U aHWJINH bubmorexa HOK
' https://m.eds00.ru/00adf004
AMUHOKHUCIOTH Kak aM(pOTepHbIE
32 OpraHUYECKHUE COCAUHEHUS, UX bu6mmoreka [JOK

ouosiornyeckoe 3Hauenue. [lenruasl. benku
Kak IPUPOIAHBIE BBICOKOMOJIEKYJISIPHBIE

https://m.edsoo.ru/00adf004
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COCOAMHCHUA

OCHOBHBIC TTOHSITHS XUMUH bubmuorexa [JOK
33 . 1
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN https://m.eds00.ru/00adf004
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYISIPHBIX COETUHEHUN 1 bubmotexa [JOK
Yp g ’ https://m.eds00.ru/00adf004
[TnacTmaccel, KaydyyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAsS bubmuorexa [JOK
1 1
KOH(UTypanus aTOMOB https://m.eds00.ru/00adf306
Ilepuonnueckuii 3akon u [lepronuueckas
5 cHUcTeMa XUMMHUYeCKux anmemMeHToB /1. 1. 1 bubmuorexa [JOK
MenpeneeBa, X CBsI3b C COBPEMEHHOM https://m.edso0.ru/00adf306
TEOPHEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHUYECKHUX AJIIEMEHTOB M MX COCTMHCHUI
3 0 TPYIIaM U Iepuoaam. 3HaueHue 1 bubnnoreka [HOK
MePUOUYECKOTO 3aKOHA U CUCTEMBI https://m.edso0.ru/00adf306
xumMuueckux asemenToB /.M. Meneneena B
Pa3BUTHH HAyKU
Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
4 BHU/IBI, MEXAHU3MBI 00pa30BaHUS 1 bubnmorexa [IOK
’ . P https://m.edso00.ru/00adf306
KOBAJICHTHOM CBA3U. BopopoHas cBs3b
BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
5 Crenens okucnenus. Bemecrsa 1 bubmuoteka [JOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://m.edsoo.ru/00adf306
CTPOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
6 HctuHEBIC ¥ KOJUIOMIHBIE PaCTBOPHI 1 bubmorexa [TOK
P pPL- https://m.eds00.ru/00adf306
MaccoBas 10515 BElIeCTBa B pacTBOpE
7 Knaccudukanus u HoMeHKIaTypa 1 bubmmoreka [JOK

HEOPTaHNUYCCKUX COGHHHCHHﬁ.

https://m.edsoo.ru/00adf306
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I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIACCOB

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKON U OPraHU4eCKON XMMUH.

bu6nuoreka [IOK

8 3aKOH COXpaHEHHsSI MAaCChl BEIIECTB; 3aKOH
P t https://m.eds00.ru/00adf306
COXPAaHCHHUS U IPEBPAIICHUS SHEPTUU TTPU
XUMHYECKHX PEaKIUsIX
9 CkopocTtb peakiu. OOpaTuMbie peakLny. bubnunoreka [JOK
XHUMHYECKOE PAaBHOBECHE https://m.edso00.ru/00adf306
[TpakTuueckas paborta Ne 1. «Bnusiaue
10 a3JINYHBIX (DAKTOPOB HA CKOPOCTH bubmorexa LHOK
p . p p https://m.edso0.ru/00adf306
XUMHYECKOU PEaKIIuuy
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
[MTousiTre 0 BogopoaHOM mokaszarese (pH)
11 acTBOpa. Peakniuy noHHOoro ooMena bubmorexa LOK
P pa. ] https://m.eds00.ru/00adf306
['uaponn3 opraHuyecKuX U HEOPraHUUECKUX
BEIIIECTB
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
12 eakiuu. [Tousarue o0 3mexkTponnse bubnmorexa [IOK
p ’ pv https://m.eds00.ru/00adf306
pacIuiaBoB ¥ pacTBOPOB COJIEH
KontponbHas padoTa mo pazaeny bubmuoteka [JOK
13
«Teoperndeckre OCHOBbI XUMUW) https://m.edsoo.ru/00adf306
Mertannsl, ux nonoxenue B [lepuoanueckoit
CUCTeME XUMHUYeCKuX dreMeHToB [1. 1.
14 MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS bubmorexa [JOK
p N https://m.edso0.ru/00adf306
atomoB. O0mue hu3nyecKkne CBONCTBa
METaJIJIOB
. Bubmnnoreka [IOK
15 CrnaBbl METAIOB. DIEKTPOXUMHUYECKUN 1

https://m.edso0.ru/00adf306
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PAI HAIIPSKEHUN METaJIOB

XUMHAYECKHUE CBOMCTBA BAKHEHIIINX

16 METAIIJIOB (HATPUA, KaTui, KaTbIUH bubmmorexa [TOK
. p . ’ L, . https://m.edso00.ru/00adf306
MarHuii, ATFOMUHHN) U UX COCTUHEHUI
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX bubnmoreka [JOK
COCIMHEHUN https://m.edso0.ru/00adf306
XuMHYECKUE CBOMCTBA IIMHKA, JKeIe3a B UX bu6nuoreka [IOK
18 .
COEIMHEHNH https://m.edso0.ru/00adf306
[IpakTuyeckas padora Ne 2. "Permenne
19 AKCIIEPUMEHTAIBHBIX 32724 110 TEME bubmorexa LHOK
P " A https://m.eds00.ru/00adf306
«MeTab
HemeTamibl, ux moJI0KEHUE B
20 [Tepuonueckol cucTeMe XUMHUYECKHUX bu6nuoreka [IOK
anemenToB /I. 1. Menaeneera u https://m.edso0.ru/00adf306
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckne CBOMCTBa HEMETAJIIIOB.
21 AnoTponusi HeMeTauIoB (Ha puMepe brbmmorexa [JOK
P PHMED https://m.edso0.ru/00adf306
KHCTIOpo/ia, cephl, hocdopa u yriaeposaa)
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U bubmuoteka [JOK
22 .
HUX COSINHECHUM https://m.edso0.ru/00adf306
XuMHu4ecKue CBOMCTBa a3oTa, pocdopa u ux bubnmnoreka [JOK
23 .
COeTMHEHNN https://m.edsoo0.ru/00adf306
24 XUMHYECKUE CBOWMCTBA yIiaepoaa, KpEMHUS bubmorexa [JOK
U UX COSTUHECHUN https://m.edsoo.ru/00adf306
IIpuMeHeHne Ba)XHEUIINX HEMETAJIOB U UX bu6mmoreka [JOK
25 .
COEIMHEHU I https://m.edso0.ru/00adf306
26 O0001eHne 1 cucTeEMaTU3aINS 3HAHUI 110 bu6nuoreka [IOK

teMe «HemeTtannely. BeranciaeHus mo

https://m.edsoo.ru/00adf306
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YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipakruyeckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBbHBIX 327124 10 TEME 1 bubmorexa HOK
DKCTICPHMEITT 8 https://m.eds00.ru/00adf306
Hemerannsr"y
98 KoHnTtposbHas pabota mo Temam «MeTasbhy 1 bubnnoreka HOK
n «Hemerannw» https://m.edsoo.ru/00adf306
Heoprannueckne u opraHM4ecKue KUCIOTHI.
29 Heopranuueckue 1 opraHnuecKue 1 bubmmorexa HOK
p p https://m.edso0.ru/00adf306
OCHOBaAHHSI
AmMoTepHbIE HEOPTaHUYECKHE U
30 OpraHUYeCKHe coeAuHEeHus. [ eHeTnueckas 1 bubnmnorexka HOK
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX https://m.edsoo.ru/00adf306
BEIIECTB
Poie xumuu B o0OecrieueHHn
31 AKOJIOTMYECKOW, SJHEPTreTUYECKON 1 1 bubmuotexa [JOK
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI https://m.edso0.ru/00adf306
M€eIUIIMHBI
IIpencraBneHus 00 OOIIUX HAYYHBIX
32 npmlj HAMax I OMLImnIeuHHoro};i)n E€HUS 1 bubmorexa HOK
p HV p yi https://m.edso0.ru/00adf306
BaKHEHIITNX BEIIECTB
33 YeroBEK B MUPE BEIIECTB U MATEPHAIIOB 1 bubmorexa HOK
be Betll p https://m.edso0.ru/00adf306
bu6nuoreka [IOK
4 X 1
3 HIMHSL 1 3TI0pOBBE HEToBeka https://m.edsoo.ru/00adf306
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATaM OCBOCHHMS OCHOBHOM
oOpa3oBaTenbHOI nporpaMmmbl o xumuu (10 kiace)

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

[TpoBepsieMbie MPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOTPAMMEBI CPEAHETO 001Iero o0pa3oBaHuUs

1

TeOpeTI/I‘IGCKI/Ie OCHOBBEI OpFaHquCKOfI XUMHNHN

11

ChopMHUpPOBAaHHOCTh TPEICTABICHUH O XUMHUYECKOH COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MHUPA, POJIM XHUMHUHU B MO3HAHUH SIBIICHUN
npuponabl, B (OPMUPOBAHMM MBIIUICHUS W KYyJIbTYpbl JIHYHOCTH, €€
(YHKIMOHATBLHOM  T'PAMOTHOCTH,  HEOOXOAMMOW IS pPEIICHUS
MPAKTUYECKUX 3a7ad M SKOJOTMYEeCKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM cperie

1.2

BnaneHne cuCTeMOM  XMMHUYECKMX 3HAHMM, KOTOpas  BKIJIHOYAET:
OCHOBOIIOJIAraroIye HOHSTHUS (Monexyina, BaJICHTHOCTb,
3IEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCICHMSI, XMMUYECKasl CBA3b, MOJIb,
MOJISIpHasi ~ Macca,  MOJSIpHBIH ~ 00beM,  yIVIEpOAHBI  CKeler,
(GyHKIIMOHAIbHAs rpymmna, paaukai, nu3oMepus, H30MEDHI,
TOMOJIOTUYECKHHA  Psii, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOpOA- U
a30TCOJEpIKAIllNEe COEAUHEHMs, OMOJOrMYecKd AaKTHUBHBIE BEIIECTBA
(yriaeBozsl, HUpbl, O€NKH), MOHOMEp, IMOJHMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHHUS); TEOpUM U  3aKOHBl (Teopus
XMMHUYECKOTO CTpPOEHHUs opraHuyeckux BemecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (PaKTOJIOrHYECKHe
CBEIGHUS O CBOWCTBaX, CoOCTaBe, TMOJIY4eHUH U  Oe30MacHOM
MCIIOJIb30BaHUHU BAYKHEHIINX HEOPraHUUECKUX U OPraHUYECKHUX BEILECTB B
OBITY M TPAKTHUUYECKON JAEATEIIbHOCTH YeIOBeKa

1.3

CdopMupoBaHHOCTh YMEHUN BBISBIISITh XapaKTepHbIE MPU3HAKU MTOHATHH,
YCTaHaBIUBAaTh MX B3aUMOCBS3b, MWCIIOIB30BATh COOTBETCTBYIOILHE
NOHATUSA TpPU  ONHCAaHMM COCTaBa, CTPOEHUS W  IPEBPALLCHUU
OpraHUYECKUX COCIUHEHUM

14

c(OPMHPOBAHHOCTh YMEHUHN HCIIOJIB30BaTh XUMHUECKYIO CUMBOJIUKY JJIs
COCTaBJIEHUS  MOJIEKYJSIPHBIX U CTPYKTYpHbIX  (pa3BepHYTOM,
COKpalleHHOH) (opMyd OpPraHMYeCKHX BEIIECTB U  ypaBHEHUH
XUMHYECKHX pEeaKlui, M3roTaBIMBaTh MOJEIN MOJIEKYJI OpPraHWYeCKUX
BEUIECTB JUIS WUIIOCTPALIMM HMX XHMHUYECKOTO M IPOCTPAHCTBEHHOIO
CTpOECHUS

1.5

CdopmupoBaHHOCTD YMEHUN yCTaHaBJIMBATh NPUHAJIEKHOCTD
W3YYCHHBIX OPraHUYEeCKHX BEUIECTB MO HX COCTaBy H CTPOCHUIO K
ompeieICHHOMY Kilaccy (TpyIie) COeMMHEHUH (yTIeBOAOPOIbI, KUCIOPO.
U a30TCoaAcCpIKalue COCOANMHCHUS, BBICOKOMOJICKYJIAPHBIC COGILI/IHCHI/ISI),
JlaBaTh UM Ha3BaHWs 1o cucreMatnyeckor HomeHkiatype (IUPAC)




1.5

CdopMUpPOBaHHOCTh YMEHUSI ONPENENATh BUABI XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTMHEHUSIX (OJMHAPHBIE U KpaTHbBIE)

1.6

CdopMUpoOBaHHOCTh YMEHUS TPUMEHAThH: TOJOXKEHUS TEOPUU CTPOCHHUS
oprannueckux BemecTB A.M. ByrnepoBa ansi oObsICHEHHSI 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX COCTAaBA U CTPOEHUS; 3aKOH COXPAHECHHUS MacCChl
BEILIECTB

VYTI1eBOIOPOIBI. Kucnopoacoaepxariue U a30TCOJIepKAIIHe
OpraHUYECKUE COeANHEHUS. BEICOKOMOIIEKYSIPHBIE COSUHEHUS

2.1

CdopMUpOBaHHOCTH yYMEHUW TPUBOAWTH TPUBHAIBHBIC HA3BAaHUS
OTIIENbHBIX OPraHUYEeCKHX BeUIeCTB (ITHJICH, MPOMUIEH, alleTUJICH,
STHJICHTJIMKONb, TJHICPUH, (EHON, (QOpPMAIBICTHI, AalCTATbICTH],
MypaBbUHAsl KHUCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBas  KHCIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, IeJUII0II03a, TIUIHH)

2.2

ChopMUpOBaHHOCTh YMCHHI  XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3MYeCKue W XHWMHYECKHE CBOWCTBA THIMYHBIX IIPEIACTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHUYECKHX BeEIIeCTB (MeTaH, 3TaH, OSTUJICH,
NpoMNuiIeH, aleruieH, Oyraauen-1,3, wmerunOyraauen-1,3, OeH3odn,
METaHOJI, ATaHOJ, OSTWIEHIJIMKOJb, TJIHULEPUH, (EHOJ, aleTalbIeTul,
MypaBbUHasg W YKCYCHasi KHCJOTHI, TJIIOKO3a, Kpaxmal, IeJII0J03a,
aMUHOYKCYCHasl KUCJIOTa)

2.3

CdopMUpOBaHHOCTh YMEHHS WLIIOCTPUPOBATh TIE€HETUYECKYIO CBS3b
MEXy THIIUYHBIMH IIPEICTAaBUTEISAMU PA3JINYHbBIX KIACCOB OPraHMYECKHX
BEIIECTB YPABHEHUSIMH COOTBETCTBYIOUIMX XUMHYECKHX pPEaKIuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyI

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJI€BOJOPOIHOTO ChIpbsi (HE(Th, TPUPOIHBIN Ta3, Yrojb), CIOCOOBI HUX
nepepaboTKU U MPaKTHYECKOe MPUMEHEHHE MTPOTYKTOB MepepadoTKu

XUMHS U KU3Hb. PacyeTsl

3.1

ChopMHUpPOBAaHHOCT, YMEHUW BIIAJIETh CHCTEMOM 3HAHMM 00 OCHOBHBIX
METO/aX HAY4YHOrO MO3HAHUs, HCIOJb3YEMBIX B XUMHHM NPU H3yYECHUU
BEIIECTB M  XUMHYECKUX  sBJICHUN  (HAOMIOJCHWE, W3MEpEHUE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE
3HAHWS I TMPUHATHAS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIHsX,
CBSI3aHHBIX C BEILIECTBAMH U UX TPUMEHEHUEM

3.2

CdopMupoBaHHOCTH  YMEHHH  COONIOAATh  TpaBWiIa  TOJIH30BAHUS
XUMUYECKOW TIOCYAOW U J1abopaTOpHBIM O0OpYyIOBAaHHMEM, a TakXKe
nmpaBuiia oOpalieHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB

3.3

ChopMHUpPOBAaHHOCT, YMEHUH IUJIAHUPOBATH M BBIMOJTHATH XUMHUYECKHUNA
HKCIIEPUMEHT (MPEBpALEHUs OPraHMYECKUX BEIECTB NPHU HArpeBaHUM,
MOJIy4YeHUE JITWICHA M HM3YyYEHHE €ro CBOMCTB, KAYECTBEHHBIE DPEAKLUU
OpPTaHMYECKUX BEIIECTB, JeHATypanus OCIKOB MpPU HArPEBaHUU, I[BETHBIC




peakiui OCJIKOB) B COOTBETCTBHU C IMPABUJIAMH TEXHUKH OE30MaCHOCTH
npu OOpalieHMd C BEIIECTBAMU U JIADOpATOPHBIM 000PYAOBaHUEM;
HPEJICTABIATh PE3yIbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (OpME 3aIrucu
YpaBHEHHMI COOTBETCTBYIOIIMX pPEAaKUUH M (HOPMYIHPOBATH BHIBOABI HA
OCHOBE 3THUX PE3yJIbTATOB

3.4

CdopMupoBaHHOCTh YMEHUN TNPOBOJUTH BBIYUCICHHS M0 XHUMHUYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJHUYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
MCXOJIHBIX BEIIECTB WU MIPOJTYKTOB PEAKIINH )

3.5

ChopMupoBaHHOCTH yMEHHMI KPUTHYECKH aHAIM3UPOBATH XMMUYECKYIO
uH(pOPMAIIKIO, TTOYYaeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPEIICTBA MAacCCOBOM
uHpopManuu, ceTb IHTEepHET U ApyTHe)

3.6

ChopMUpOBaHHOCTE yYMEHHH  COONIONATh MpaBWIA  AKOJIOTHYECKU
1eJIeCO00Pa3HOr0 MOBEJACHHUS B OBITY U TPYIOBOM NEATEIHHOCTU B LIETSAX
COXpPAaHEHHsI CBOEro 3JI0pPOBbS M OKPY)KAIOUIEH INPUPOJHON CpEIBbI,
OCO3HaBaTh OMACHOCTh BO3JACHCTBHSI Ha KUBBIE OPTraHU3MBbI OIIPEIEICHHBIX
OpraHWYECKUX BEIIeCTB, MOHUMAas cmbich nokazatens [IJIK (mpenensHo
JMOMYCTUMOW  KOHIIGHTPAllUM), TOSICHATh Ha TMpPUMEpax CIOCOOBI
YMEHBIICHUSI ¥ PEIOTBPALCHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M
YyenoBeKa

Tabmura 15.1

[TpoBepsiembie aneMenThI coaepskanus (10 xmacc)

Kon

[IpoBepsiemMblil 2IEMEHT COAEpKaHUS

Teopernueckre OCHOBBI OPraHMYECKON XUMHH

11

IIpeamer OpraHvMYecKod XHMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4YEeHUH HOBBIX BEIECTB M MaTepHaNOB. TeOpHsl CTPOEHUS OPraHUYECKHUX
coenquHeHuil A.M. bytnepoBa, €€ OCHOBHBIE IOJIOXKEHUS

1.2

CrpykTypHBlE (QOpPMYIJIBI OpraHMYECKHX BellecTB. [oMoJorus, u3oMepHs.
XvMHYecKasi CBSI3b B OpPraHMYECKHUX COEIMHEHUSX - OJIMHApHbIE U KpaTHBIE
cBs3u. [IpencraBnenue o KiaccupUKAIMM OPraHUYECKUX BEILIECTB

13

HOMCHKJ'IaTypa OpTaHUYCCKUX COCI[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘{eCKaH) U TPUBHUAJIBHBIC
Ha3BaHUS Ba)KHEHUIITHIX Hpe)ICTaBI/ITeHeﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB

YrneBo1opoasl

2.1

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKH psiZl. MeTaH U 3TaH - npocTenme
NpPEJCTaBUTENIN alKaHOB: (U3MYECKHMe W XUMHUYECKHE CBOICTBa (peakiuu
3aMelIeHHs U TOPEHUSs ), HaXOXACHUE B IPUPOJIe, MOJTyUeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, FOMOJIOTUYECKUU psif. OTWIEH W MPONWICH -
MPOCTEHIINe MPEACTABUTEIN ATKEHOB: (DU3MYECKHEe M XHUMHYECKHE CBOWMCTBA




(peaKHI/II/I TUAPHUPOBAHUA, TaJJOrCHUPOBAHHUA, TrHUApaTallid, OKUCJICHUA U
HOJII/IMepI/I3aI_[I/II/I), MOJIYUYCHUC U TPUMCHCHUC

2.3

Ankanuensl: Oyragwen-1,3 u MermnOyranueH-1,3: crpoeHue, BakHEHIINE
XMMHYECKHE CBOWCTBA (peakuus noaumepusanun). [lonyuyeHre cMHTETHYECKOro
KaydyKa U pe3UHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUN psiA. ALETHIICH -
IOPOCTEHIIMKA IPEJICTaBUTENb AJKUHOB: COCTaB, CTpPOEHHE, (U3HUYECKHE WU
XUMHYECKHE CBOMCTBA (pEeaKLMK THIPUPOBAHMS, TaJIOr€HUPOBAHUS, THAPATALUY,
TOpEHHUs), TOJTy4YeHUE U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKME U XHUMHUYECKHE CBOMCTBA
(peakuuu raJloreHMpPOBAaHUS U HUTPOBAHUSA), OJIYYEHHE U IpUMEHEHHE. Toyour:
COCTaB, CTpoeHHMe, (U3MYECKHEe M XUMHMYECKHME CBOMCTBa  (peakuuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUS), IMOJIyY€HHUE M IMpUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTHyeckas CBsA3b MEXIY YIJIEBOJIOPOJAMH, NPUHAAIESKAIIUMU K
Pa3IUYHbBIM KJ1accaM

2.6

IIpupoaHble MCTOYHUKM YIVIEBOAOPONOB. IIpupoaHbBIl Ta3 W IOIMYyTHBIE
HedTsaHble Ta3pl. HedTs u ee mpoucxoxaenue. CrnocoObl nepepadoTku HedTu:
[IEPErOHKa, KPEKUHI (TEepMUYECKHH, KaTanuThuyeckuil), nuponus. I[IpoaykTbl
nepepaboTKy He(TH, UX IPUMEHEHHE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHbIi
yroJib U IPOAYKTHI €r0 1nepepadboTKu

Kucnoponconep:xaiue opraHn4eckue CoeAMHEHNs

3.1

[TpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHNUE, (PrU3HYECcKue
U XUMHYECKHMEe  CBOWCTBAa  (peakuMd €  aKTHBHBIMM  MeTaJlaMH,
raJIoreHOBOJIOPOAMH, TOpEHME), NpUMeHeHue. BoJopojHble CBA3M MEXIY
MOJIEKYJIaMH CIUPTOB. JlelicTBHEe METaHOa M JTAaHOJIAa Ha OpPraHU3M YeJIOBEKa.
MHoroaToMHbl€ CIIUPTHL. DTUIEHTIIMKONb U TJULEPUH: CTPOECHUE, (PU3HUEcKUe U
XMMHUYECKHE CBOICTBa  (B3aMMoOJIEHiCTBME €O  IIEJIOYHBIMH  MeTallUlaMH,
KayeCTBEHHasl peaklMsi Ha MHOTOAaTOMHbIE CIUPTHI). JlelicTBUE Ha OpraHu3M
yesoBeKa. [I[ppuMeHenune riaumepruHa U dTUIEHTITUKOIIS

3.2

®DeHOoJI:  CTPOCHHE MOJIEKYJbI, (QU3MUECKHEe ¢ XUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue dpenona

3.3

AJIBI[CTI/IILLI 1 KCTOHBEI. CDopManL;[er A, alCTaJIbJACTHU/: CTPOCHHUC, (bI/IBI/I‘-ICCKI/IC n
XUMHYSCKHE CBOMCTBA (peaKum/I OKHCJICHHSA U BOCCTAHOBJICHHUA, KAUYCCTBCHHBIC
pCaKI_[I/II/I), MOJIYy4YCHUC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TpefebHbIe KapOOHOBbIE KUCIOThI. MypaBbUHas M yKCYCHas
KHUCJIOTBI: CTpOeHHue, (pu3nueckue M XUMHUYECKHe CBOWCTBa (CBOMCTBa, 00IIMe
JUIs KJacca KHUCIIOT, peakuus 3Tepu(uKaluu), MOTydeHHE U TpPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KUCIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHCIIOT. MbljIa KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEe NeicTBUE

3.5

CrnoxxHble 2GUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. ['mapomu3 xupos. [IpumeHnenne xupoB. buosorudeckas poib
KUPOB




3.6

VYraeBozpl: cocTaB, KiaccH(UKalus yriaeBoJOB (MOHO-, AM- U MOJHUCAXaPUJIbI).
['mroko3a - mpoCTeHIMKA MOHOCaXapHJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
¢du3nyeckue U XUMHUYECKHE CBOWCTBA (B3aMMOACHCTBUE C THAPOKCHIOM MeEAU
(II), oxucnenne aMMHauHBIM PacTBOpOM okcuzaa cepedpa (I), BoccTanoBienue,
Opo’keHHEe IJIIOKO3bl), HaXOXKJICHHE B IPHUPOJE, NMPUMEHEHHUE, OMOoIoruyeckas
posb. ®orocuHTe3. OpykTO3a Kak U30MEp IIIOKO3bl. Kpaxman v neiroiio3a Kak
npupoaHbie noaumepsl. CTpoeHHe Kpaxmana U Ie/unono3bl. dusnyeckue u
XUMHUYECKHE CBOMCTBA KpaxMaia (I'MIpoJu3, KaYeCTBEHHAs peaKus ¢ HOJ0M)

A3oTcozeprKale OpraHn4eckue CoeAMHEHNS

4.1

AMUHOKHCIIOTHI KaKk aM(OTepHBIE OpraHudeckue coenuHeHus. duznueckue u
XMMHUYECKHE CBOWCTBA aMUHOKMCIOT (Ha MpuMepe IiulMHa). buonorumueckoe
3HA4CHUE aMUHOKUCIOT. [lenTu b

4.2

benku kak IMPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIAUHCHUA. HepBI/I‘IHaﬂ,
BTOpHUYHAaA U TPETUYHAA CTPYKTypa 0enkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
Tuapon3, ACHATypalud, KAYCCTBCHHBIC PCAKIIMU Ha Oenxu

BBICOKOMONIEKYIISIPHBIE COCIMHEHMS

5.1

OcHOBHbBIE MOHATHS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUI: MOHOMED,
HOJIMMEp, CTPYKTYPHOE 3BE€HO, CTENIEHb ITOJINMEPU3ALIUH, CPETHSS MOJIEKYJIpHast
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH -
NOJMMEPHU3aLHsl U TTOJIMKOHACH CAIHS

5.2

OKCHEpUMEHTAIILHBIE METOABl HM3Y4YEHHs BEIIECTB W HX IPEBPAIICHUMN:
03HAaKOMJIEHHE ¢ 00pa3lamMy NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4ykoB. [lonydeHre CHHTETUUECKOrO KayuyKa U PE3UHbI

Tabmura 15.2

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOMN
oOpa3oBaTenbHOU porpaMMsl (11 kiacc)

Kon nposepsiemoro [IpoBepsiemble mpeAMETHBIE PE3YIbTATHI OCBOCHHSI OCHOBHOM
pe3yibrara 00pa3oBaTeNnpHON MPOTrPaMMbI CPEIHETO 001Iero 00pa3oBaHuUs

TCOpeTI/I‘{CCKHe OCHOBBI XMMHUH

11 Bnagenne cucremMoil XHMMHYECKHX 3HaHI/II71, KOTOpass BKIIKOYACT:

OCHOBOITIOJIATAIOIINE  TMOHATHS  (XUMHUYECKUA  DJIEMEHT,  aTOM,
DJIEKTPOHHAsT 000JI0YKa aroma, s-, P-, O-3JeKTpOHHBIC OpOUTAIU
aTOMOB, HWOH, MOJIEKYyJia, BaJCHTHOCTb, O3JIEKTPOOTPHUIIATEIHLHOCTH,
CTETNIeHb OKHCIICHUS, XUMHUYecKas CBS3b, MOIIb, MOIISIpHAas Macca,
MOJ'IS[pHBIfI O6T)€M, KpUCTATINIMYECKasd PEIICTKA, THUIIBI XHMHYCCKHX
peaxiuit (OKHCTUTENEHO-BOCCTAHOBUTEIIBHBIE, 9K30- u
SHIOTEPMHUUYECKHE,  pEaklWu  HWOHHOTO  OoOMeHa),  pacTBOp,
SJICKTPOJIUTBI, HCIJICKTPOJUTHBI, JSJCKTPOJIUTHUYCCKAA JUCCOLHAIINA,
OKHCITUTENh, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOW peakIuw,




XUMHYECKOE  paBHOBECHE);  TEOPUHM W 3aKOHBI  (Teopus
ANEKTPOIUTUYECKON auccoumauuu, Ilepuonnueckuii 3akon J[.H.
MenneneeBa, 3aKOH  COXpPAaHEHHUS  MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKHH  S3BIK XHUMHH, (I)aKTOJIOFI/I‘-IeCKI/Ie CBCACHUA (¢}
CBOIiCTBax, coOCTaBe, IMOJIYYeHHMH U O€30MacCHOM HCIIOJIb30BAHUU
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JIeATEIbHOCTH YeJIOBEKa

1.2

CdopMUpOBaHHOCTh yYMEHUW BBISABISTH XapaKTEpHbIE NPU3HAKU U
B3aUMOCBSI3b M3YUYEHHBIX TMOHSATUH, MNPUMEHSITh COOTBETCTBYIOILIUE
NOHSTHUS TpPHU ONHCAHUU CTPOCHHUS U CBOWCTB HEOPraHUYECKHX
BEIIECTB M MX MPEBPAILCHUN; BBISBIATh B3aUMOCBS3b XMMHYECKUX
3HAaHUU C HOHSTUSIMHU u MPeJICTaBICHUSIMH JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJIaI[eHI/Ie OCHOBHBIMH METOJaMH HAYYHOI'O IIO3HAHWA BCHICCTB U
XUMHYECKHX SIBJICHUH (HAOJIOJCHHUE, W3MEpPEHHE, JKCIICPUMEHT,
MOJICJIUPOBAHUE)

14

CdopMUpOBaHHOCTh yYMEHHW OINPEACIATh BaJICHTHOCTH W CTCIICHb
OKHUCJICHUS XUMHUYECKHX OJJIEMEHTOB B COCIUHEHHUSAX Pa3IUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsi3M  (KOBaJeHTHas, HOHHAas,
MeTaJlJIYecKasi, BOJOPOAHAS)) B COCAMHEHUAX, TUI KPUCTAILITUYECKON
pelIeTKH KOHKPETHOTO BellecTBa (aTOMHAasi, MOJIEKYJISIpHAsl, MOHHAs,
MeTajuInyecKasi)

1.5

CdopMupoBaHHOCTh YMEHUN OMPEAETATh XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHECHHI

1.6

ChopMHUpPOBAaHHOCT,  YMEHUSA  KIACCU(DHUIIMPOBATH  XUMHUYECKHE
pPEaKIuu MO Pa3TUYHBIM MpPU3HAKAM (YUCITY U COCTAaBY PEarupyrouInx
BEIIECTB, TEIUIOBOMY OJ(h(EeKTy peakiuuu, H3MEHEHHUIO CTeleHen
OKHCJICHHS  DOJEMEHTOB,  OOpaTMMOCTH  peaklMH,  YYacTHUIO
KaTaau3aTopa)

1.7

ChopMHUpPOBAaHHOCT, YMEHHUM COCTABJISITh  YpPaBHEHUS  PEAKIUN
pa3MYHBIX THIIOB, TOJHBIE W COKPAIICHHBIE YpPaBHEHUS pPEaKIIHii
WOHHOTO OOMEHA, YUUTBIBAs YCIOBHS, IIPU KOTOPBIX 3TH PEAKIIHH HTYT
JI0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUHN MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB  pa3IMYHBIX HEOPraHUYECKUX  BEILECTB,
pacno3HaBaTh OIBITHBIM IIyT€M HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpaxX HEOPraHNYECKUX BEIIECTB

1.9

ChopMupoBaHHOCT YMEHMH PACKPBIBATh CYIIHOCTH OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OanaHca 3TUX peakluit

1.10

CdopMupoOBaHHOCTE yMEHUU OOBSICHATH 3aBUCHMOCTH CKOPOCTHU
XUMHYECKON PEaKkIuy OT Pa3InIHbIX (PaKTOPOB




1.11

ChopMupoBaHHOCT ~ yMEHUH  OOBSCHITH  XapakTep  CMEIICHHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBHUCHMOCTH OT BHEIIHETO BO3JACHCTBHS
(mpunnun Jle [larense)

O6H_[aﬂ U HCOPraHUYCCKasa XUMU

2.1

ChopMupoBaHHOCT yYMEHHH packpblBaThb cMbICH llepuoauueckoro
3aKOHa .. MenpeneeBa u JEMOHCTPUPOBATH ero
CHUCTEMAaTH3UPYIOLIYI0,  OOBSICHUTEIBHYIO U NPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTH YMEHHUI XapaKTEPU30BATh dJICKTPOHHOE CTPOCHUE
aTOMOB XMMHMYECKUX 3JeMeHTOB | - 4 mepuonoB Ilepmoanueckoit
cuctemMbl xuMuueckux dnaeMmeHToB J[.M. MengeneeBa, ucnonb3ys
noHsatust  "s-, pP-, O-2IeKTpOHHBIE OpOHTAIHM", "IHEPreTHYECKHUE
ypoBHH",  OOBSCHATH  3aKOHOMEPHOCTH  HW3MEHEHUSI  CBOWCTB
XUMHYECKHX DJIEMEHTOB U UX COEJAMHEHUN MO MEepHofaM U TpyIIaM

Ilepnonnueckoi cucTeMbl XUMUYECKUX 311eMeHToB J1.11. MeHeneena

2.3

CdopMUpOBaHHOCTh yYMEHUU XapaKTEepH30BaTh (ONMUCHIBATH) OOIIWE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHHME  TE€HETUYECKOW  CBSI3U  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMHU C  TOMOIIBIO  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN

2.4

ChopMHUpPOBAaHHOCT,  YMEHHUM  yCTaHABJIMBATh  IMPUHAJICKHOCTD
HEOPraHWYECKUX BEIIECTB IO HUX COCTaBY K OIPEIECICHHOMY KIaccy
(rpymme) coeauHeHUM (TPOCTHIE BEIIECTBA - METAUIBI M HEMETALIBI,
OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHBIE TUIAPOKCUIBI, COITH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIOIB30BaTh XMUMHUYECKYI0 CUMBOJIHUKY
JUIsL  COCTaBlieHUS (OpMYJ BEIIECTB M YpPaBHEHUH XHMHUYECKUX
peakuuii, cucremarnyeckyto HoMmeHknatypy (IUPAC) u tpuBHnanbHble
Ha3BaHMS OTHEJBbHBIX HEOPraHWYEeCKHX BEIIeCTB (yrapHblid ras,
YIIEKUCIBIA a3, aMMHaK, rallleHas HW3BeCTb, HETraleHas H3BECTbh,
NUTHEBAs COJA, MUPUT U JPYTUE)

2.6

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBSI3U  MEXAY
HEOPTaHWYECKUMH  BEIIECTBAMU C  TIOMOIIBIO  ypaBHEHHH
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUN

2.7

CdopMupoBaHHOCTH YMEHUI TUTAHUPOBATH W BBIMOJHATh XUMHUECKUN
SKCTIEPUMEHT (pa3joKEeHHE TMEePOKCHUIA BOJOPOJa B TPHUCYTCTBUH
KaTaau3aTopa, ONPEJeIeHUE CPellbl pacTBOPOB BEIIECTB C MOMOIIbIO
YHHUBEPCAIbHOIO HMHAMKATOPA, BIMSHHE pA3IWYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMMHYECKOH peakluH, peakiuy HOHHOTO OOMeHa,
KauyeCTBEHHbIE PEAKIMH Ha cylbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHHA, PCHICHHUC SKCICPUMCHTAJIBHBIX 3aJdad I1I0 TEMaM
"Meramibl" u "Hemeramisl'") B COOTBETCTBUU C TPaBUJIAMH TEXHUKH




0e30MacHOCTH TpU OOpalleHHMH C BEIIeCTBAMHU M J1a0OpaTOPHBIM
00opyoBaHuEM; MIPEACTABIIATH pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu  ypaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJITaTOB

2.8

CdopMupoBaHHOCTh YMEHHH COONIONATh TMpaBWJIa [OJIH30BAHUS
XUMHYECKOW TIOCYZOH | J1a0opaTOpHBIM O0OpYJOBaHUEM, a TaKKe
npaBuia OOpAIEHUs! C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKIIUSIMU
0 BBITTOJIHEHHIO JTA0OPATOPHBIX XMMUYECKHUX OIBITOB

2.9

CdopMupoBaHHOCTh ~ YMEHHMIl  XapakTepu3oBaTb  XHUMHUYECKHE
IIPOLIECCHI, JIEKAINE B OCHOBE INPOMBIIIIEHHOTO IOJIY4YEHUsI CEpHOU
KHUCITIOTHI, aMMHaKa, a Takke c(OPMUPOBAHHOCTH MPEJCTaBICHUN 00
Oo0IIMX HAyYHBIX NPUHIMIAX H  JKOJOTMYECKHX MpodiemMax
XUMHYECKOT0 TPOU3BOJICTBA

XUMHS U KU3Hb. PacyeThl

3.1

CdopMUpOBaHHOCTh MPEACTABICHUN O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
ABIIGHUN TPUPOIBI, B (HOPMHUPOBAHUHM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW IS
pelleHus MPAKTUYECKUX 3a7ad M OIKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpelie

3.2

CdopMHUpOBaHHOCTH YMEHHI KPUTHUYECKH aHaJIM3UPOBATh
XUMHUYECKYI0 MH(OpMaIuio, MOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBO KOMMYHHKAIUU, ceTh VIHTEpHET U Ipyrue)

3.3

ChopMHUpPOBAaHHOCT, yMEHUHN COOJIO/IaTh TMpaBUia IKOJIOTHYECKU
1eJ1eco00pa3HOro MOBEJIEHUsI B OBITY U TPYNOBOW JESATEIBHOCTH B
LEIAX COXPAaHEHMsI CBOErO 3J0POBbS M OKpYXKArOLEHd NPUPOIAHON
Cpelbl

3.4

Oco3HaBaTh OMAacCHOCTh BO3JIEHCTBUS HA JKUBbIE OPraHU3MBI
OIpEEIIEHHBIX BELIECTB, TOHUMas cMblIca nokazatens 111K, noscuare
Ha MpUMEpPax crocoObl YMEHbBIIEHUS U MPEIOTBPALLIEHUS UX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKA

3.5

ChopmupoBaHHOCT  yMEHHH IOPOBOJIUTH  BBIYMCICHUS c
HCIIOJIb30BAaHNEM IIOHATHS ''MaccoBas JIOJIsI BEIIECTBA B pacTBope',
00BEMHBIX OTHOIIEHUH Tra3oB MpPHU XUMHYECKHX PEAKIMIX, MacChl
BEIIEeCTBA MJIM O0beMa ra3oB 10 M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WIM 00beMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB,
TEIIOBOTO A(peKTa peakIuu Ha OCHOBE 3aKOHOB COXPaHEHHUsS MacChl
BEIIIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUH

Tabmnuua 15.3

IIpoBepsiemble anemMeHThI coaepxanus (11 kimacc)



Kon

[IpoBepsiemMblil 3JIeMEHT coAep KaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

11

XUMHYECKUH 371eMeHT. AToM. SIpo atoma, M30TOIBI. DJIEKTpOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHHU, OJYPOBHU. ATOMHBIC OpOHUTANH, S-, P-, 0-37I€MEHTHI.
OcoOeHHOCTH pacmpeielieHHus 3JIEKTPOHOB M0 OpOUTAISIM B aToMax 3JIEMEHTOB
MIEPBBIX YETBIPEX MEPHOJIOB. DIEKTPOHHAS KOH(UTYPAIIHS aTOMOB

1.2

Ilepnonnueckuit 3axkoH u lleproauyeckas cucrema XMMUYECKUX 1eMeHToB J[. M.
MenpneneeBa. CBA3bp NEpUOAUMYECKOTO 3akoHAa U llepuogmyeckoil cucTeMbl
xuMuueckux aemeHToB (.M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHYECKHMX DJJIEMEHTOB U
o0pa3yeMblX UMH IpPOCTBIX U CJIOKHBIX BELIECTB IO TPyNIaM M IEPUOAAM.
3HaueHHUEe NEePUOJINYECKOr0 3aKOHa B Pa3BUTHU HAYKH

13

Crpoenue BemiecTBa. XHMHUYECKas CBsS3b. Buapl XUMHUYECKOH  CBs3U
(koBajIeHTHasi HEMOJISIpHAs M TOJspHasi, WOHHAs, MeTammdeckas). WoHsbI:
KaTUOHBI U aHUOHBL. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XUMUYECKON CBSI3U
(oOMeHHBIN U JOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b

14

BanentHocTb. DnekTpooTpuniaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA
cocTaBa BellecTBA. THUIBl KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTb CBOWCTBa
BEUIECTB OT TUNA KpucTaimumyeckod pemeTku. [loHsATHE 0 auCHEpCHBIX
cucremax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 101 BellecTBa B
pacTBope

1.6

Knaccugukarus HeopraHuueckux coeuHenuil. HomeHnknaTypa HeopraHu4eckux
BEIIIECTB

1.7

Xumuueckas — peakuus.  Kimaccupukanus — XMMHUYECKMX — peakuuid B
HEOPraHUYECKON M OPraHMYECKON XMMHH. 3aKOH COXPAHEHHs MacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHUS SJHEPTUH IIPU XUMUYECKHUX PEAKLIUAX

1.8

CkopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOpatumble peakuuu. XuMU4eckoe paBHoBecue. DakToOpbl, BIHSAIONIME Ha
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Tpunuun Jle [Ilatense

1.10

DnekrponuTtnueckas aucconuanus. CunbHble U crnadbie dnekTponuTsl. Cpena
BOJHBIX pPAacTBOPOB BEIIECTB: KHCIAs, HEHTpaibHas, Imejdo4yHas. Peaknun
HOHHOr0 oOMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaknuun

Heoprannueckas xumus

2.1

Hewmeramnsl. [lonoxxenne HemeramioB B lleproanueckoil cucreMe XMMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa 1 OCOOEHHOCTH CTpoeHHMs aToMoB. Dusnyeckue
CBOMCTBA HEMETAJIJIOB. AJIJIOTPOIIMS HEMETAJUIOB (Ha MPUMEpE KUCIOPOa, CEpbl,




dbocdopa u yriaepoa)

2.2 XWMHYECKHUE CBOWCTBA BaXHEHUIIUX HEMETAUIOB (TaJIOTC€HOB, CEpPBI, a30Ta,
docdopa, yrmepoga W KpEeMHHsS) M HX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOICPXKAIIMX ~ KUCJIOT, BOJOPOAHBIX coenuHeHuid). I[lpumenenue
BaXHEHIITNX HEMETAJUIOB U MX COCAMHECHHUN

2.3 Mertamibl. [lonoxenue wmeramioB B Ilepuoandeckoil cucrteMe XHUMHUYECKHX
anemenToB JI.M. MenaeneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. O0mue pusnueckue cBoiictBa MeTaisioB. CIuiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAIPSKEHU METaJJIOB

2.4 XWMHYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATpUH, Kauui, KaJIbIIHH,
MarHuii, JTFOMUHHHA, ITUHK, XPOM, Kelie30, MeIb) M UX coeauHeHuid. OOmime
CrocoObl MOTy4YeHHUsI MeTaJuIoB. [IprMeHeHne MeTaioB B ObITY U TEXHHUKE

25 ['eHeTHYeCKas CBSA3b HEOPraHUYECKHX BEILISCTB, MPUHAIICHKAIINX K PA3IMIHBIM
KJaccaM

3 XUMHUSA 1 KU3HDb

3.1 Ponb xuMuu B 00€CHEYCHHMH 3KOJOTHYCCKOM, SHEPreTHYCCKON MW IHIICBOM

6G3OHaCHOCTI/I, Pa3sBUTHU MCAWULIUMHBI. Ilonsatue o HAayYHBIX MCTOAAX IMO3HAHHWA
BCIICCTB U XUMHUYCCKHUX peaKI_II/Iﬁ

3.2 [IpencraBnenuss 00 OOIIMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO MONyYeHUs
BOKHEHMIIMX BemecTB. UenoBek B MUPE BEUIECTB M MAaTEPUATIOB: BAKHEUIIWE
CTPOMUTEIBHBIE MaTE€pUalIbl, KOHCTPYKLIMOHHBIE MATEpHUalbl, KPAaCKH, CTEKIIO,
KepamMuKa, MaTepuaibl ISl AJIEKTPOHUKH, HAHOMATEpHANIbl, OPraHUYECKHE U
MUHEpaTbHBIC yI0OpEHUS

3.3 XvuMHS U 3I0pOBbE YENOBEKa: IMpaBHJIa WCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 6€30MaCHOTO UCTIOIB30BAHMS TIPEMApaToOB OBITOBON XUMUHU
B [TIOBCEJHEBHOM KU3HU

118.9. Jlnsa mpoBeneHus: €AMHOr0 roCyAapCTBEHHOr0 K3aMeHa 1o XuMuH (naiee - EI'D
M0 XUMHHM) UCHOJB3yeTcsl IMepeueHb (KoaupukaTtop) MpoBepseMbIXx TpeOOBaHU K
pe3yabTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHONW MpOrpaMMbl CpPEIHEro OOIIero
00pa30BaHMs U DIIEMEHTOB COJEP/KAHMSL.

Tabmuma 15.4

[Tposepsiembie Ha EI'D mo xumun TpedoBaHus
K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMmbl
cpemHero o0Iero oopa3oBaHms

Kon [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM




npoBeps
eMOro
TpeboBa
HUS

00pa30BaTeNbHOI MPOrpaMMbl CpeTHEr0 00111ero 0opazoBaHus

1

Bnanenue cuctemoil XMMUYECKUX 3HAHUM, KOTOPask BKJIKOYAET:

11

OCHOBOIIOJIAraromue IOHATHUA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, AaTOM, M30TOIIbI, 3JICKTPOHHAA
000J104YKa aromMa, s-, p-, d-BJ'IeKTPOHHBIe Op6I/ITaJ'II/I daTOMOB, OCHOBHOC U BO36y}K,Z[eHHOG
COCTOSAHUEC aToMa, HOH, MOJICKYJIa, BAJCHTHOCTb, 3JICKTPOOTPULATCIBHOCTb, CTCIICHb

okucinenus, xumuueckas cBasb ( O~ u T-CBA3b | xpathpie cBasu), rubpuamszanms
ATOMHBIX OpOMTasel, KPMCTAIIIMYECKas pPEIIeTKa, MOJb, MOJSPHAs Macca, MOJISAPHBIN
00beM, MOJISpHAs KOHIIEHTpAlUs, pAacTBOPbl (MCTUHHBIE, IUCIIEPCHBIE CHCTEMbI),
KPUCTAJUIOTUIPATHI, YIIIEPOIHBIA CKeNeT, (pyHKIMOHAIbHAS IPYINA, PaJuKall, H30MEpEL,
CTpyKTypHas GpopMmyla, u3oMepus (CTpyKTypHas, reoMeTpudeckas (IUc-, TPAHCH30MEpHs),
FOMOJIOTHYECKMI  PSJ, TOMOJIOTH, YIJIEBOJAOPOIBL, KHCIOPOA- M  a30TCOJAEPIKAIINE
coelMHEeHHUs, OMOJIOrMYECKH AKTUBHBIE BELIECTBA (YIIIEBOJBI, KHPBI, OCIKM), MOHOMED,
TOJIMMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE COEIMHEHMs], KDEKHHT, PU(OPMUHT,
TUIIBI ~ XUMHUYECKHX  peakuuil  (OKUCIMTENIbHO-BOCCTAHOBHMTENBHBIE,  DK30- H
SHIOTEPMHYECKHE, PEAKIMH HOHHOIO OOMEHA, TOMO- M TeTE€pOreHHbIE, OOpaTHMbIE M
HeoOpaTHMbIE),  PAcTBOP,  DJEKTPOJIUTHI,  HEJIEKTPOIMTHL,  3JIEKTPOIMTHYECKAS
JUCCOLMALAS, CTENeHb JUCCOLMALMU, OKHMCIUTENb, BOCCTAHOBHTEND, 3JIEKTPOIIM3,
CKOPOCTh XUMHYECKOI peakui, XUMUYECKOE PABHOBECHE)

1.2

TEOpPUU M 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUS OpraHudeckux BemectB A.M.
bytnepoBa, Teopus 3JIEKTPOJMTHYECKOW aucconuanuu, llepmommueckmit 3axon .M.
MenneneeBa, 3aKOH COXpaHEHHUSI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKH S3bIK XUMUH,
MHPOBO33PCHUCCKHUEC 3HAHHA, JICKAINMHUE B OCHOBC IIOHMMAHUA TPUYUHHOCTU H
CHCTEMHOCTH XUMUYECKUX SIBJICHUM, COBPEMEHHBIE MPEACTABICHUSI O CTPOCHUHU BEILIECTBA
Ha aTOMHOM, MOJIEKYJISIDHOM M HaJIMOJIEKYIIPHOM YPOBHSIX

1.3

nNpeacTaBJICHUA O MCXaHUM3Max XHUMHYCCKUX peaKuHﬁ, TCPMOAUHAMHUYCCKUX U
KHHCTUYCCKHUX 3aKOHOMCPHOCTAX HUX IMPOTCKaHHA, O XHMHUYCCKOM PABHOBCCHH,
JAUCIICPCHBIX CUCTEMAX

1.4

(aKkTOJIOTUYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMIOJYYEHUH U 0OE30ImacHOM
UCIIONIb30BAaHNUN BAKHEWIIIUX HEOPTraHMYEeCKUX M OPraHUYeCKHX BEIIECTB B OBITY U
MPaKTUYECKON JeATETFHOCTH YEIOBEKa

1.5

oOurye HayyHble MPUHLUIBI XUMHUYECKOTO IPOU3BOJCTBA (HAa NMpUMEpPE MPOM3BOACTBA
CepHOM KHCIIOTHI, aMMHUaKa, METaHOoJIa, epepaboTKu HePTH)

CdopMupoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XapaKTCPHBIC MMPU3HAKH n B3aUMOCBA3b HU3YUCHHBIX HOHHTHﬁ, MPUMCHATH
COOTBETCTBYIOIIHUEC IIOHATHUA IIPpHU OIMMCAaHUHU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX H
OpTraHU4YCCKUX BCIICCTB U UX HpCBpaH_ICHI/Iﬁ

2.2

B3alMOCBS3b XUMHWYECKUX 3HAHUN C HOHATHAMU U OpCACTaBJICHUAMU JPYIrUx MpeaMETOB
JJISL 60nee OCO3HAHHOT'O IMOHUMAaHUuA U OGBHCHCHI/IH CYIIHOCTHU MATCPpUAJIbHOTO CAWHCTBA
MHpa




CdopMUpOBaHHOCTH YMEHHUSI HCIIOJIb30BATh:

3.1

HaMMCHOBaHUA XHMHWYCCKUX COC,I[I/IHCHI/Iﬁ MCKAYHApPOJHOI'0 COrO3a TeopeTquCKOﬁ n
HpHKHaHHOﬁ XAMHU W TPUBUAJIBHBIC Ha3BaHUA BCIICCTB, OTHOCAIIHUXCA K HU3YYCHHLIM
KJIacCaM OPraHNM4Y€CKUX U HECOPraHNM4YCCKUX COCI[I/IHCHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIi COCTaBICHHMS (OPMYJ HEOPraHMYECKHX BEIIECTB,
MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEpHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (hopMys
OpPraHUYECKUX BEIIECTB

CdopmMupoBaHHOCTb YMEHHUS KJIaCCU(DUIIUPOBATH:

4.1

HEOpPTraHU4YCCKUEC BEIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHMA W KpPUTCPUU I
Knaccn(bnxaunu HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHu4YeCKUC BCIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI> OCHOBAaHUSA W KpPUTCPUU TJIA
KHaCCH(bHKaHHH HN3YYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IUMYHbIM TpU3HAKaM (YUCIy M COCTaBy pEarupymoollux BeIIECTB, TEIIOBOMY
3¢ deKxTy peakiuu, K3MCHEHUIO CTETICHEH OKUCIICHUS JIEMEHTOB, 0OPaTUMOCTH PEaKIIHH,
YYaCTHIO KaTallu3aTopa)

ChopMupoBaHHOCTH YMEHHSI XapaKTepU30BaTh JIIEKTPOHHOE CTPOSHHE aTOMOB (B
OCHOBHOM U BO30YXJICHHOM COCTOSIHUH) M MOHOB XUMHUYECKUX 3JI€MEHTOB 1 - 4 meprooB
Ilepnonnueckoi cucremsl .M. MenzaeneeBa 1 uX BaJE€HTHbIE BO3MOYKHOCTH, HCIIOJIb3Ys
HOHSTHS S-, P-, d-3JIEKTPOHHBIC OPOUTANIN, IHEPTETHYESCKUE YPOBHU

ChopMupoBaHHOCT ~ YMEHHUSI  OOBACHATH 3aKOHOMEPHOCTH  H3MEHEHHs  CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMblX UMM COEIMHEHUH 0 EpUOAaM U Ipynram

CdopMUpoBaHHOCTH YMEHHUSI COCTABIATh YPaBHEHHS] XUMUUECKUX PEAaKIMi U pacKpbIBaTh
UX CYLIHOCTB:

7.1

OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUil MOCPEACTBOM COCTABIIEHHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakuui

7.2

YpaBHCHHA peaKHI/Iﬁ PA3JIMYHBIX THUIIOB, IMOJHBIC W COKPAIICHHBLIC YPaBHCHUIA peaKuHﬁ
HOHHOTO 06MeHa, YUYHUTBIBAsA YCJIOBUA, ITPU KOTOPBIX 3TH PCAKIIMU UAYT 10 KOHIIA

7.3

peaxIuit TUIPOIH3a, peakiuii KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMILIIEKCOB
[IMHKA ¥ AJTFOMUHUS)

C(I)OpMI/IpOBaHHOCTB YMCHHA IMOATBCPKAATL:

8.1

Ha KOHKDETHBIX MPHUMEPAX XapakTep 3aBUCHMMOCTH PEAKIMOHHOW  CHOCOOHOCTH
OPTaHMYECKHX COEIMHEHUH OT KPaTHOCTH M THIA KOBaJeHTHOI cBssu (O~ u T-CBA3H )
B3aMMHOI'O BJIMSHHS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX, a TaKKe OT 0COOEHHOCTEM
peanu3aluy pa3IMIHbIX MEXaHU3MOB POTEKAHHS PEAKIIUI

8.2

XapaKTEPHBIC XUMHNYCCKHUEC CBOMCTBaA BCIICCTB COOTBETCTBYIOIIMMH ISKCIICPUMCHTAMHU H
3aIlIMCsaIMU ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ

ChopMupoBaHHOCTH YMEHHS XapaKTEPH30BATh COCTaB M BAXKHEWIINE CBOMCTBA BEIECTB,




NPUHAISKANIMX K OMPEIeSICHHBIM KJlaccaM M TPYIIaM COeJMHEHHH (TIPOCThIC BEIIECTBa,
OKCHUJIbI, THAPOKCHUJBI, COJHU; YTIEBOAOPOABI, MPOCThIE APUPHI, CHOUPTHI, (HEHOIHI,
QJIBJICTUIBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC dPHUPBI, KHUPBI, YIICBOIbI, aMUHBI,
AMUHOKUCIIOTBI, OCITKHN)

10

ChopMupoBaHHOCTH YMEHHSI TPOBOJAUTH PACUYETBl MO XUMUYECKMM (GOpMyIaM |
YPaBHEHMSIM XMMUYECKHUX PEaKLHil ¢ UCIOIb30BaHHEM (PU3NYECKUX BEJIUYMH:!

10.1

Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOAYKTAa PEAKIUH, €CIM OJAHO M3 HCXOAHBIX
BEILIECTB JIaHO B BHUJE pACTBOpA C ONPEACICHHOM MacCOBOW J0JIEM PacTBOPEHHOrO
BEIIIECTBA WJIU JAHO B U30BITKE (MMEET MPUMECH )

10.2

MAacCOBOM MU 00BEMHOMI A0JIM, BbIXOJa NPpOAYKTa p€aKIun

10.3

TeII0BOTO 3¢ (HeKTa peakiui

10.4

00BEMHBIX OTHOIIEHHUH ra30B

10.5

M0 HAaXOXKICHUIO XUMUYIECKOM (POpPMYIIBI BEIIecTBa

11

Binanenune cucremMoll 3HaHMM O METOJAX HAYYHOTO IIO3HAHMS SIBJICHUM IIPUPOIBL,
UCIIOJIB3YEMBIX B E€CTECTBEHHBIX HAyKaX W YyMEHUE IIPUMEHATh OTH 3HAHUA IIPU
IKCIIEPUMEHTAIBHOM HCCIICIOBAaHUH BEIIECTB M U OOBSICHEHUS XUMHUUYECKUX SIBJICHHH,
MMEIOLINX MECTO B IPUPOJE, MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOU
JKU3HU

12

ChopMHUpPOBAHHOCTh YMEHUS MPUMEHSTH (KMCIOJIb30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX
BEILECTB ISl SKCIEPUMEHTAIBHOW MPOBEPKH TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAaHUs  XMMHYECKUX  pEakuuid W  MPOTHOSUPOBAHHUS  BO3MOXKHOCTEH  MX
OCYIIECTBIICHUS; CUCTEMHbIE XMMUYECKUE 3HAHUS A OOBSCHEHUS U MPOTHO3UPOBAHUS
SIBJICHHUM, UMEIOIINX €CTECTBEHHOHAYYHYIO PUPOAY; JJIS IPUHATHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYaIUsX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHMS IJIAHUPOBAaTh M TPOBOAUTH XHMHUYECKUH HKCIEPUMEHT
(monmyuyeHWe W M3Y4YCHHE CBOMCTB HEOPTaHMYECKUX U OPTraHUYECKUX BEIIECTB,
Ka4eCTBEHHBIE PEAKLUHU YIIIEBOJOPOJIOB PA3IMUYHBIX KJIACCOB M KHCIOPOJCOAEPIKALINX
OpraHU4Y€CKUX BCHICCTB, PCIICHHUE OSKCICPUMCHTAIBHBIX 3adad IO pPaCIIO3HABAHUIO
HEOPraHMYeCKUX M OpraHMYeCKHX BELIECTB) C COOJNIIOJIEHHMEM TMpaBHJl 0€30MacHOro
oOpallleHusi ¢ BelIeCTBaMU M JIabopaTOpHBIM 0OOpynoBaHUEM; (OPMYIUPOBATH LEIH
UCCIICIOBAaHMS;, MPEJACTABIATh B PAa3IMYHOM (opMe pe3ynbTaTbl SKCIEPUMEHTA,
AHAJIU3UPOBATh U OLICHHUBATh UX JOCTOBCPHOCTH

14

CdopMUpOBaHHOCTh YMEHHUS OCYHIECTBIISATH LI€JICHANPABICHHBIH IMOUCK XUMHUYECKOU
UHpOpPMAllMM B pa3jIMYHBIX HMCTOYHUKAX (Hay4yHas M YydyeOHO-Hay4yHas JIMTepaTypa,
CpelCTBa MaccoBOW MHpOpMaIuH, ceTb VHTEpHET U Apyrue), KpUTUYECKN aHaJIU3UPOBATh
XUMHUYECKYI0 HH(pOpMalMio, nepepadaTbiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBHH C
MOCTaBJICHHOW y4eOHOM 3amaueit

15

ChopMHUpPOBaHHOCTH YMEHUS TPOTHO3UPOBATH, AaHATM3UPOBAThH U OIIEHUBATHh MH(POPMAIIHIO
C TO3UIUN HKOJOTMYECKON OE30MacHOCTH TOCTEACTBUN OBITOBOM W IMPOU3BOJICTBEHHOM
JEeSITEIbHOCTH 4YeNIOBeKa, CBA3aHHOW ¢ mepepaboTKoil BemiecTB; C(HOPMUPOBAHHOCTh
YMEHUN OCO3HABaTh ONACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBI OMPEIETECHHBIX




B€IICCTB, IIOHHMMAas CMBICI I10Ka3aTecIsd npez[enLHoﬁ ﬂOHYCTHMOﬁ KOHLOCHTpalnuu, H
MOJACHATH Ha MpUMEpPaAX CIIOCOOBI YMCHBIICHUA W TMTPCAOTBPALICHHUA HUX BpPCAHOIO
BO3I[CI>1CTBPIH Ha OpraHusM 4YC€JIOBEKa

Tabmuua 15.5

[Tepeuennb 251eMEHTOB cojiepxkanusi, mpoepsieMbix Ha EI'D o xumuun

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

TeopeTnyeckre OCHOBbI XUMUHU

11

Crpoenue BemiectBa. CoBpeMeHHass MOJICNIb CTPOCHHUS aToma. Pacmpenenenue
9JIEKTPOHOB 10 JSHEPreTHYECKUM ypoBHAM. Kiaccupukamms XAMHYSCKUX
a5ieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXKJICHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAs
KoH(UTYypamus aroMa. BaieHTHBIC 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema Xxumudeckux dnemeHtoB .M.  MeHnneneesa.
®uznueckut cMmbicn llepunoanmueckoro 3akona J[.M. MenpaeneeBa. Ilpuunnel u
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB DJJIEMEHTOB M MX COEAUHEHUW MO
nepuoaM M TIpynnaM. 3aKOHOMEPHOCTM B M3MEHEHHHM CBOMCTB MPOCTBIX
BEILIECTB, BOJOPOJIHBIX COEAMHEHH, BBICIIIMX OKCUIOB U TUIPOKCHJIOB

1.3

BanentHOCTB. DNeKTpOOTpULIATENEHOCT. CTENEeHb OKUCICHUS

14

Buaer xumudeckoi cBA3M (KOBaJeHTHAs, HOHHAs, METallIndecKasi, BOJIOPOIHAS)
Y MEXaHU3MBI ee o0pa3oBaHus. MeXMOEKYIsIpHbIC B3auMOJIeiicTBUA. BemecTra
MOJIEKYJIIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHMS. THIbl KPHUCTAJUIMYECKUX
pemnieToK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTALTUYECKON PEIIETKH

1.5

Xumnueckas peakuus. Knaccudukamms XUMHUYECKUX peakuui B
HEOPraHWYECKON U OPraHUYEeCKON XMMHUH. 3aKOH COXPAaHEHHUSI MacChl BEILIECTB

1.6

CKOpOCTB peaKknuun, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (baKTOpOB

1.7

TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoxuMHuyeckre ypaBHEeHHS

1.8

OOpatumble peakuuu. XuMH4Yeckoe paBHOBecue. DakTopbl, BIHUAIOIIME Ha
COCTOsIHME XUMHUYecKoro paBHoBecHs. [Ipuanun Jle [larense

1.9

OnekTponuTHdeckas aucconuanus. CuimpHble W cialbie dekTponuThl. Cpena
BOJHBIX pPAaCTBOPOB BEIECTB: KHCHAas, HEUTpalibHas, wienoyHass. CreneHb
IUccomuany. Peakuy MOHHOTO 0OMeHa

1.10

['unponu3 coneit. MonHoe mpousBeneHue Bojabl. Bogoponusiii mokazatens (pH)
pacTBopa

1.11

CrniocoObl BeIpakeHHsl KOHILIEHTPALMK PacTBOPOB: MAacCcOBasi J0Jsl PACTBOPEHHOTO
BEIIECTBA, MOJISIpHAas KOHILIEHTpauus. HacelllleHHble UM HEHACBILLEHHBIE
pacTBOpHI, pacTBOpUMOCTh. Kpucramioruaparst




1.12

OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakiuu. [loBeneHne BemecTs B cpenax ¢
pasHbIM 3HaueHueM pH. Merobl anekTpoHHOro Oananca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccugukarus HeopraHndeckux coenHeHuil. HomeHnknaTypa HeopraHu4ecKkux
BELICCTB

2.2

XWMHYECKUE CBOWMCTBA BAXHEHIIMX METALIOB (HATPUH, Kalud, KaJIbIIHH,
MarHuii, aJTFOMUHHNA, ITUHK, XPOM, JKeJIe30, MeAb) U MX coequHeHuil. OOmue
CIOCOObI MOJTYyYEHUS] METAJUIOB

2.3

XUMHUYECKUE CBOMCTBA BAKHEHIINX HEMETa/UIOB (TaJIOTCHOB, CEpbl, a30Ta,
docdopa, yrmepoga W KpeMHHsS) M HX  COCOUHCHUH  (OKCHIOB,
KHCJIOPOJICOICPIKAIIUX KHCIIOT, BOJOPOIHBIX COCAMHEHUH )

2.4

I'eneTnyeckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAMJICIKAIINX K Pa3JIMIHbIM
KJj1accaM

2.5

I/IIIGHTI/I(bI/IKaI_II/IH HCOPraHNYCCKUX COCJIMHECHUI. KadgecTBeHHEIC pCaKluyu Ha
HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUUM XUMHUYECKOTO CTPOEHHUS OpraHu4ecKHX
coenquHeHnil A.M. bytiiepoBa. YriepoaHslii CKEIET OPraHUYECKOW MOJIEKYJIBI.
KparHocTb XxuMudeckoil cssu, O~ m T-CBA3M | sp®- sp?- sp-ruGpummsarim
opbuTaneil aToMOB yriepoja. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHYECKOTO
cTpoeHus MoJiekyn. ['omoinoru. ['omonornueckumii paa. Mizomepust u nzoMepsl

3.2

[TonssTue o  QyHkumoHanbHOM  rpynmne.  OpueHTanMoHHble  3((EKTH
3aMECTUTENEH

3.3

[IpencraBinenue o kinaccuukanuu opraHuueckux BemecTB. HomenkiaTtypa
OpraHMYECKUX COEJIMHEHUN (cucTeMaTHueckas) M TpHUBHAJIbHbIE Ha3BaHUS
BOKHEUIIUX MPEICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB

3.4

CBoOOMHOpaINKATBHBIA W HWOHHBIM MeXaHu3Mbl peaknuu. [loHsTHE O
Hykieodwie u anexrpoduie. [IpaBuno Mapkosuukosa. [IpaBuiio 3aiinieBa

3.5

Ankanpl. XUMHUYECKHE CBOWCTBA aJKaHOB: TAJIOTEHUPOBAHUE, JACTUIPUPOBAHHE,
TEPMUYECKOE Pa3J0KEeHHE, KPEKHUHI, u3oMepusanusi, ropenue. [lomyuenue
ankaHoB. I[lukmoankanel. Chenuduka CBOWCTB IUKIOAIKAHOB C  MAaJIbIM
pa3MepoM IukIia. Peakiiuu nprucoeIMHEeHNs U PaJMKaIbHOTO 3aMEeILEHUS

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: peaklMMU MPHUCOEAUHEHHUs (TaJoreHHpOBaHUE,
TUAPUPOBAHUE, TUJIPOTAIOTEHUPOBAHUE, THIpaTalvs), TOPEHUs, OKUCICHUS U
noauMepu3ayy. IIpoMellluieHHBIE U JIAOOPATOPHBIE CIIOCOOBI  MONYyYSHHS
aJIKEHOB




3.7

Ankaguensl. XUMHYECKHE CBOMCTBA AQJIKaJUEHOB: PEAaKIHMH IPUCOCAUHECHHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs] U noiaumepusanuu. Ilomyuenue
aJKaJueHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEaKIMHU MPUCOSAUHEHUS (TaloreHHpOBaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOTAIOTEHUPOBAHUE) KaK CIIOCO0 IMOIydeHUs
MOJIMMEPOB M JIPYTUX TMOJE3HbIX MPOIyKTOB. Peakuuu 3amemieHusi. ['openue
alETUJIEHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHU JJI1 CBApPKH U PE3KU
MmeTaisioB. [Ipumenenue aneruiena

3.9

Apenbl. XuMHUeCKHE CBOIicTBa Oe€H30/a: peakuuud 3IEKTPO(UIHLHOTO
3aMeIlIEHUs, NPUCOENNHEHUs (TUIpPUpPOBAaHUE, TaloreHupoBaHue). Peakuus
ropenusi. OCOOEHHOCTH XMMHUYECKUX CBOMCTB Tosyona. [lomydeHue OeH3ona.
OcoOeHHOCTH XMMHUYECKHX CBOMCTB cruposia. [lommmepusanus crupoia.
CniocoOblI MoTy4eHus U IpUMEHEHUE apOMAaTHYECKUX YIIIEBOJI0POIOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CIOUPTHl. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICICTBME C  HATpUEM KaK  CHOCOO  YCTAHOBIICGHUSI  HaJIWYUs
THUAPOKCOTPYIIBI, €  TaJOreHOBOJOPOJAMH  Kak  CIOCO0  IMOJy4eHHUS
pacTBOpUTEINICH, BHYTPU- U MEKMOJEKYIISIpHAs AeruapaTanus. Peakuus ropeHus.
[Tonmyuenue sTaHona: peakuus OpPOXKEHHUS TIIOKO3bl, TUApATAIUS OSTUJICHA.
OTUICHIJIMKOJIb U TJIMLIEPUH KaK MPEJCTABUTEIN MPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@enon. Xumuueckue cBOWCTBA (eHoNa (peakuuu C HATPHEM, THAPOKCHIIOM
HaTpus, Opomom). [lonydyenue denona

3.12

AJ'II)I[GFI/II[BI. XUMHYECKHE CBOMCTBA NpEaACIIbHBIX AJbACTUAOB: THAPUPOBAHUC,
Ka4eCTBEHHbIE PEaKUMU Ha KapOOHWIBHYIO Ipymmy (peakius ''cepeOpsHOro
3epkana, B3aumojeicteue ¢ ruapokcuaoM meau (II). Tlomyuenue npenenbHBIX
QIBJETUOB: OKUCJIEHUE CIHUPTOB, THApaTalUs aleTUiIeHa. AIETOH Kak
Ipe/ICTaBUTENb KeTOHOB. OCOOEHHOCTH peaKINy OKHUCIICHUS alleTOHA

3.13

KapOGoHoBBIE KHCIIOTBI. XHWMHUYECKHE CBOMCTBA MPEEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOWCTB MYPaBbUHON KHUCIOTHI.
[Tomy4yeHnue mpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHUCIIEHUE
AJIKaHOB, AJKEHOB, NEPBUYHBIX CIHUPTOB, ANBIECTUAOB. BhiCliue npenenbHble U
HerpeaebHbIe KApOOHOBBIE KUCIOTHI

3.14

Cnoxuble »¢upsl ¥ kupbl. CHocoObl MOMYyYEHHS CIOXKHBIX AI(PHUPOB.
Ob6patumocth peakiuu stepuduxanuu. I[IpuMeHeHue CIOXHBIX 3IPUPOB B
NUINEBOH M Tap(pIOMEpHON HPOMBIIIIIEHHOCTU. JKHUpPBI Kak CIOXKHBIE 3(PHUPHI
[JIMLIEPUHA W BBICHIMX KapOOHOBBIX KHCIOT. XUMHYECKHE CBOICTBA MKUPOB:
TUAPUPOBAaHUE, OKHUCIeHue. ['Maponus, WiM OMBUIEHHE, >KUPOB Kak crocol

MMPOMBIINIJICHHOTO IMOJIYYCHUSA CoJIeil BBICHIUX Kap60HOBBIX KHCIIOT. MBUIa Kak
COJIM BBICIIHNX Kap6OHOBI>IX KHUCJIIOT

3.15

XHWMHUYECKHE CBOMCTBAa TIJIKOKO3BL: PpEAaKIMUM C Yy4acTUEM CIHPTOBBIX H
IBJETUAHON TPYNN M MOJIOYHOKHCIOE OpokeHue. [IprMeHeHHe TIIIOKO3bI, ee
3HAYCHHUE B JKU3HEIECATEIIBHOCTH OpraHusMa. Jlucaxapuapl: caxapos3a, MaiabTO3d.
BoccranaBnuBaromue M HEBOCCTaHABIMBAIWOLME Jaucaxapuasl. ['uaponus




mucaxapuaoB. [lommcaxapunpl: kpaxmain, riukored. CTpoeHHe MakpOMOJIEKYI
Kpaxmaja, IJIMKOr€Ha W ILe/ultoo3bl. Pu3nyeckue CBOMCTBAa KpaxMmana U
LEJUTI0NO03bl.  XHMMHMUYECKHE CBOWCTBA KpaxMmaia: THAPOJU3, KaueCTBEHHas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJIIIOIO03bI: THAPOIIN3, MOIYyYEHHE
a¢upoB uemnono3pl. IloHATHe 00 UCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,
aleTaTHBIH IIEJIK)

3.16

AMHHBI. AMUHBI KaK OpraHU4eCKHe OCHOBAHUS: PEAKIMU C BOJOW, KUCIOTaAMHU,
peakuuss TOpEHMs. AHWIMH Kak IPEACTABUTENb apOMAaTHYECKUX aMHUHOB.
XVWMUYECKUE CBOWCTBA AaHWJIMHA: B3aUMOJICHCTBHE C KHUCJIOTaMH, OpPOMHOM
BOJOW, okucieHue. IlonmydyeHue aMHMHOB aJKWIMPOBAaHUEM aMMHMAKa U
BOCCTAHOBJIEHUEM HUTPOIPOU3BOHBIX YIIIEBOLOPOI0OB

3.17

AMUHOKUCIOTH U O€lnKu. AMHHOKHCIOTHI Kak aM(OTEpHBIE OpraHUYCCKHE
coenquHeHusi. OCHOBHBIE AMUHOKHUCIOTHI, OOpasyromue Oenku. XUMHYECKHe
CBOICTBA OEJIKOB: THIPOJIN3, JACHATYpalus, KAaUeCTBCHHBIC (IIBETHBIC) PEAKIHH
Ha OeJKu

3.18

CrpoeHre M CTPYKTypa HOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHus: MosieKyd. OCHOBHBIE CHOCOOBI IOJIY4YEHHS BbICOKOMOJIEKYIISIPHBIX
COEJMHEHUI: peaklUuu NOoJIMMEpH3alMyd U MojJukoHJeHcauuu. Knaccudukanus
BOJIOKOH

3.19

Wnertudukanuss OpraHMYECKUX COCIUHEHUH. PerieHne 3KCrepuMeHTATbHBIX
3a/1a4y Ha paclo3HaBaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTnueckas cBA3b MECKAY KiIaCCaMU OPraHUYCCKUX COeIUHEHMUI

XUMHS U )KU3Hb

4.1

XuMusg B moBcenHEBHOM ku3HU. [IpaBmiia Oe3omacHoi paboThl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XMMHUU

4.2

XUMUs U 310pOBbE. XUMHS B MEAULIMHE. XUMUSA U CEIBCKOE XO3AUCTBO. XUMUS
B MPOMBILIUIEHHOCTH. XUMHMSI U HEPreTUKa: IPUPOTHBIA U MOMYTHBIH HEPTIHON
ra3pl, MX cOoCTaB W wucnonb3oBanue. CoctaB HePTH U ee mepepadboTka
(MIpUpOHBIE UCTOYHUKH YTIIEBOJIOPOIOB)

4.3

XUMHUS U DKOJOTHS. XHUMHYECKOE 3arps3HCHUE OKPYKAIolIeW Cpeabl W €ro
nocneactus. Oxpana ruapocdepsl, TouBbl, atMochepsl, GiIopsl U (GayHbl OT
XUMUYECKOTO 3arpsisHeHus. [IpobiremMa OTXOJOB W TOOOYHBIX MPOJYKTOB.
AJbTepHATUBHbBIE UCTOUHUKHU YHEPTUU

4.4

OO0ue mpencTaBieHUs] O MPOMBIIUIEHHBIX CIIOCO0aX MOMYYeHHUs] XUMHUYECKUX
BelIecTB (Ha MpUMeEpe IMPOU3BOJICTBA aMMHaKa, CepHOW KUCIOThI). YepHas u
nBetHas ~ Metayuryprus. CTexkno M CWIMKAarHasg  IPOMBILUIEHHOCTD.
IIpombimieHHass  opranudeckass  xumua. Celppe I OpraHUYECKON
IIPOMBILUIEHHOCTH

Tumsr PACUYCTHBIX 3aaa4

5.1

Pacuersr Macchl BeIICCTBa HJIN o0beMa ra3oB IO HU3BCCTHOMY KOJMYCCTBY




B€IIECTBa, MaCCC NN O6’b€My OAHOT'0 U3 YYaCTBYIOHUIUX B PCAKIIUH BCUICCTB

5.2 Pacuets! TeroBoro ¢ dexra peakiuu

5.3 PacyeTbl 00beMHBIX OTHOUICHHM ra30B MPU XUMUYECKUX PEaKLUAX

5.4 PacueTst mMacchl (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CITU
OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET PUMECH )

9.5 Pacuersl MaccoBoil mnM 0OBEMHOW J0NM BBIXOAA NPOAYKTA PEAKLHUU OT
TEOPETUUYECKH BO3MOXKHOTO

5.6 PacueTsr Macchl (00beMa, KOMYECTBa BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIH OJTHO
M3 BEHIECTB JaHO B BHJIE pacTBOpa C ONPEACICHHOM MacCOBOM J0OJEH
pPacTBOPEHHOT'O BELIECTBA

5.7 Pacuersl ¢ wucnonp3oBaHMeM MOHATHH  "MaccoBas gois", "MoJspHas
KOHIleHTpauus", "pacTBOPUMOCTD"

5.8 Haxoxnenue MonekynsipHON (GOpMyIibI OpPraHUYECKOTO BEIIECTBA IO €ro

IIJIOTHOCTH WM MACCOBBIM OOJISIM 3JICMCHTOB, BXOAJAIIHMX B €TI0 COCTaB, HMJIM IIO
MNPpOAYKTaAM CropaHusd
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