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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOmero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI  CpEeIHEro o0Iero o0pazoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepalvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOrPaMMBbI, U
OCHOBHBIX TnoNoXkeHu «CTparerun pa3BUTHS BocOUTaHus B Pocculickoil
deneparun Ha niepuoya 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONpPENEIICHUIO
oO1elt crpareruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUSL OOYUAIOIINXCA CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE o0OpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KyIbTYpHI
YeJioBeKa, a TakKe DJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peamusyercs xumuyeckoe o00Opa3oBaHuE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
nmporpaMme N0 XHMHUU C Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IIMBMIIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTepUaJIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ] B ()OPMUPOBAHUE PAIMOHATLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBeKa, KOTopoe (popMuUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUpPA, OCO3HAHUSI B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU PUMEHCHHSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HU KaXJIO0ro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HAalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOW,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMUA CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO NMPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOoOXOOUMYI0 MM JJIsl  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKECHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU W3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTh PAcCMOTPEHMsSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XUMHUsS» cpopMuUpoBaHa B IMporpamMme MO XHMMHM HAa OCHOBE
CUCTEMHOIO TOJAXOJa K M3yYEHUI0 YydyeOHOro Marepuaja MU OOyCIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUI, a TakKe€ Ha YPOBHE CTEPEOXUMHUYECKUX M DJIEKTPOHHBIX
OpeJCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHHs B mpeamere «XuUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIH Ha YpPOBHE OCHOBHOTO 0OI1Iero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE H3MEHEeHHe (YHKIUH STOr0 3aKoHa — OT
o0o0mIaroriei 10 00bACHAIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPHUMEHEHHUH, a TAKXKE O XMMHUYECKUX PEAKLIMIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIbHOM W MPAKTAYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMTYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WH(GOPMALUIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYalIbHbIX U
HKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHHMAaHMS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMI MEXKIy HOBBIMH (paKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX NpodiieMm, a
Takke NpodieM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLMATU3ALMHU
OoOy4JaronMxcss MPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
CONlEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBUI, UMeEIOIMX 0a30Bo€ 3HAUYCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTHU: peUIeHHs] NpoOsieM, IOWUCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, IPU ONPEICTICHUN
COJIepKaTEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHUIO LIEJNEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHOM TOYKE 3pEHMS TJIABHBIMHM LIEJSIMH HM3YyYEHHs MpeaMeTra
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

o (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIC MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

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

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MmacHOro oopaIieHus ¢ BeIeCTBAMM.

Hapsiay ¢ aTum, conepxaTennbHas XapaKTepUCTUKA LIeJIed U 3aJ1ay U3y4CHHS
IpeaMeTa B IPOrpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbIIed CTENeHH OTAAETCS  MpEeArnovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAaMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTHBHOT'O INOJIYYEHMS 3HAHUM M NPUMEHEHHS WX B PEaJIbHOW KU3HU
JUISL peLIEHUS TPaKTUYECKUX 3a/1ay.

B cBf3M ¢ ATUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, Kak:

ajanrtanus 00y4arolMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILEIOCS MHPA,
dbopMUpOBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYyYalOIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIS PAa3IUYHbIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MHQPOpMaLIUH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAEeT
BAXHOE MECTO B IIO3HAHWHW XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAJbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00yJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U TMPOBEJCHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANbHBIX MpoOsieM
paIoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B yudeOHOM miaHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XuMus», U3y4aeMblii Ha 0a30BOM YpOBHE, SIBJISETCS OOs3aTENIbHBIM y4eOHBIM
IPEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBaHusi, coctabisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. Bytneposa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccUpuKaMK opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPALLCHHI:
O3HAKOMJIEHHME C 00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TJ1aBjaeHUe, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMelleHuss M TOPEHHMs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA psll. DTUIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TMPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUSA), NTOJIYYEHUE U NMPUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

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

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB |
raJIOT€HOMPON3BOAHBIX, MIPOBEICHUE MPAKTUUYECKON PabOThI: MOJyYeHHUE STUIICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

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

Kuciiopoacoaepskamue opranu4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMH METaJlJIaMH,
rajJjoreHOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa Ha OPraHru3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO MIEIOYHBIMU
MeTaJUlaMH, KadyeCTBEHHas PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS W BOCCTAaHOBIIEHUS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3MUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kiacca KUCIOT, PEaKIysl 3TepU(pUKaUu), TOJIyYeHUE U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

CrnoxuHble 3(QUpPbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIrIAEeBOAOB  (MOHO-, JH- W
nosucaxapuabl). [oko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBOpoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononorunyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEJUTI0I03bl.  PU3MyYecKkue W XUMHYECKHE CBOMCTBA Kpaxmana (THApOJIU3,
KaueCTBEHHAs peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJicHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIMPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmania C HOJOM),
IPOBEICHHUE NMPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

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

A3oTcoeprkalue OpraHu4ecKue COeIMHEHHUS.

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

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ICHUE U ONMKMCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: A€HATypalus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSAS MOJIEKYJISIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPU3ALUS U MOJTUKOHIEHCAIHS.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH PHU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIOJIb30BAaHUE KakK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATUN, TaK U TIOHATUHU, SBISIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTb, HAaOII0ICHNUE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3NUECKUE BETUUUHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPBHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE MOPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHlI.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIHFHOTO THTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpernapaThl, MaTepruabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeckuil sneMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [leproamyeckoil cucTeMbl
xuMuaueckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpPHEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOJaM.
3HaYeHue MepUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAsT W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa30oBaHUsI KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akienTopHbelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYISIPHOTO  CTPOEHHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHNN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCcaM.

Xumuueckas — peakuusd. Kimaccupukanuss — XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHMMHH. 3aKOH COXPAaHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [lartense.

DnekTpoautuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HUX MPEBPAIICHUMN:
neMoHcTpanus Tabmun «llepuoanueckas cucremMa Xxumuueckux snemeHToB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOMN pEaAKIUm.

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HUCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxxkenne HemetraiuioB B llepuomunueckorn  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMEpe
KHCJIOpOoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaKHEUINIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXKHENUIIINX HEMETAJUIOB U UX COEUHEHUMN.



Merannel. [lonoxenne meramioB B Ilepuoguyeckoil cucTeMe XMMHUYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

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

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W MX MPEBPALLCHUI:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJUIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMuu B 00€CIEUEHUM DKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

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

YenoBek B MHpE BEHIECTB W MaTEpPUATIOB: BaXXHEWUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MaTepHUalibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3J0pOBbE YEJIIOBEKA: IpaBHWJIa HMCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOpTraHUYecKorM XuMHUM B 11 Kilacce oCyIIeCTBIISIETCSl Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHATUH, TaK MW TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMH JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEeOpWsl, aHalu3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHB, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BETUYMHBI U CIMHHIIBI UX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYecKasi MPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPeIHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0oO0pa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
CANMHCTBE YYEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBAa, MPHUHATHIMM B OOILECTBE
HOPMAMM U TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOINO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA MO3HABATEILHOM M TNPAKTUYECKON JAESTENbHOCTU
oOy4JaronMxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIMTAHUA:

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTAaBICHUS] O COLMAJIBHBIX HOpPMax M TPaBWIAX MEXKJIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTU MPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TPUHUMATh MOTHUBBI, HAMEPEHHUsS, JIOTHUKY WU
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHbBIX BUIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAyKH €CTh PE3YIbTaT
JUINTEIBHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M MOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

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

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO U 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpalieHusi C BeHleCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPAaBWJI HHIMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HAIpaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPaKTHUYECKOMY HM3YYEHHIO MPOQECCHI pa3IniHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATILHOU CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX BpEH OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHUMHHM JJii  COBPEMEHHOM
UUBUJIM3AUUA: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUN TI00aTBHBIX MTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUECKOU, IUILIEBON U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh



NoJTydaeMble 3HAHUS )T aHAJIN3a U OOBSICHCHHMS SIBIICHUH OKPYIKAOIIET0 MUpPa U
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHbBIC 3aKJTFOUYCHUS Ha
OCHOBE HAydYHbIX (AKTOB W UMEIONIMXCS JAHHBIX C IEJbI0 IOJTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENpephIBHOMY 0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI
JESATCITBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YIEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEHU(PUKY METOJOB TO3HAHUSA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIiece, CUCTeMa, HayIHBIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC,

PETYJISTUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBJanenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JeiCTBUSI:

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

ONpeAesaTh LEIH JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMH;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHATUA M YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS I OOBSICHEHUS OTAETIbHBIX (DAKTOB U
SIBIICHUI;

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

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W IPOTUBOPEYHMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XuMHuYeckas ¢(opMyla, ypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuuii;

(GopMyIMpoOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI U1 (DOPMHUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKHX 3a/]ady, MNPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYy4HO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEepHeTa), aHanmM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MpEACTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJAbI MPHU MOUCKE U
orbope wuHpOpMaNMK, HEOOXOMUMOW [IJI1 BBIMOJTHCHUS YYE€OHBIX — 3a71ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA SA3BIK B KadecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMBI B XOJ€ JUaJIora W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYIHMPOBATh CBOU  TMPEAIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYyIUPOBATh BHIBOIBI
M0 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIMHA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpeensas e€ IeNd W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATHh MpeAjaraéMblid  airoput™M ACHCTBUU Mpu
BBITIOJIHEHUM YYEOHBIX U HCCJIENI0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN Ccroco0 HMX pemieHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHA O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUHU



npupoabl, B (HOPMHUPOBAHUU MBIIUIEHUS H  KyJIbTYphl JUYHOCTH, €&
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM JJIsl pEIeHHs] MPAKTUYECKUX 3a]1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YINIEPOJHBIN CKeleT, (YHKIMOHAIbHAS TpYIINa,
panukan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEPKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHUsS] MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalllue B OCHOBE IOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTb YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPALIEHUI OPraHUYECKUX COEANHEHUM;

Cc()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
bopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OPraHWYECKHMX BEIUECTB ISl MIUIFOCTPALMHM HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUM YyCTaHAaBIUBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIAcCy/Tpynne CcOoequHEHUN (yrieBOAOpOAbl, KHUCIOPOA M a30TCOoJepKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAJIbHBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
STUJICHTJIMKOJb, TIUUEPHUH, (eHOJ, (popMalbIeru, amerajibAerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, eJJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHSI ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCTUHEHUAX (OIMHAPHBIC U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHATHh TMOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemuiectB A. M. ByTnepoBa aist 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTu1, MypaBbUHAsi M YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmasi, IeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUHA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOTHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX MepepabOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINN);

c(OpPMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIOIEHHE, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U J1TabOpaTOPHBIM O0OpPYJAOBAHUEM, a TaKXKe IMpaBwia OOpamieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEeBaHUU, MTOJTYUYECHUE
STUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYIOBaHUEM, MPEJCTABIATh PE3YyIbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUHM COOTBETCTBYIOIIHMX
peakuuii 1 GOpMYyITUPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIUIO, TOy4aeMyH) U3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOU
uHpopmanuu, aTepHeT U Apyrux);



chOPMUPOBAHHOCTh ~ YMEHHH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEHCIEHHBIX OPTaHMYECKHUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

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

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

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHHS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKyJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMHAYECKAs! CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  PpEaKIWi, PacTBOpP, DJIEKTPOJIMTHI, HEIJIEKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLIMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEL, CKOPOCTH
XUMHUUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHUU U 0€30MMaCHOM MCMOJIb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEJIOBEKA,



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX IPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJEKHCIbI ra3, aMMHak, TaméHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJUINYECKAasl, BOJAOPOIHASA) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKPBIBaTh CMBICI MEpUOAMYECKOro 3akoHa /1.
N. MenaeneeBa 1 JEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaTh 3JCKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHToB . M. MenpaeneeBa, ucnonb3yss HOHATHUS «S-, p-, d-
DIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHMW», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COEAMHEHUN
0 nepuojaaM u rpymnnam llepuoguueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh ~YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMHUYECKUE PEAKIUU TIO0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS DPEAKIUNA Pa3TUIHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;



C(OpPMUPOBAHHOCT YMEHUN MPOBOJAUTH PEAKLIMH, TMOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCT, YMEHHMM  pacKpbhiBaTh  CYHUIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMK OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHUE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOIIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHHUW ra3oB
IpU XMMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwia oOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPAaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XUMHYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENIEHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHJIUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklMd MOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPABWIAMH TEXHUKH
0e30macHOCTH TIPH OOPAIEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBAaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
yYpaBHEHUN COOTBETCTBYIOLIUX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJNYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEeICcTBa MacCOBOMU
KOMMYHUKalu, THTEpHET U Apyrux);



chOPMUPOBAHHOCTh ~ YMEHHH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIUMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CrHocoObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJMAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

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

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue Konnuecto OcHOBHBIE BU/IBI ICSITEIIBHOCTH
n/n pa3liesoB U TEM 4acoB [IporpammHoe conepkanue oOyJaromuxcs

y4e0HOTO MpeaMeTa

Pa3n

e 1. Teopernyeckue 0CHOBbI OPraHMYeCKOl XUMHH

1.1

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoenus
OpraHUYEeCKUX
COCJTMHECHUN

A.M. bytnepoBa

3

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BO3SHUKHOBEHUE, Pa3BUTHE

Y 3HAYECHUE B MOJIYYEHUU HOBBIX
BEIIECTB U MATEPHUAJIOB.

Teopus cTpoeHUsT OpraHNYECKUX
coenuHenuii A.M. byTtiepoga,

€€ OCHOBHBIE ITOJIOKECHUS.
CtpykTypHBIe (POPMYIIBI OPraHUuIECKUX
BemiecT. ['oMonorus, nzomepus.
XUMUYECKas CBA3b B OPraHUYECKUX
COEIMHEHUAX: KpAaTHbBIE CBS3H,

G- U T-CBSI3H.

[IpencraBnenue o KiacCupUKauu
OPraHUYECKHX BEIIECTB.
Howmenxkitatypa opranndeckunx
COEIMHEHUN (CUCTEMaTHYeCKas)

Y TPUBHAJIbHBIC HA3BAHUS BOKHEUIIINX
MPEJICTABUTEIICH KJIACCOB OPTraHMYECKUX
BEILIECTB.

PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aMMOCBS3b.

[IpuMEHSTH OJIOKEHUS TEOPUHU
CTPOEHUSI OPraHUYECKUX BEIIECTB

A. M. BytnepoBa 11t 00bsiCHEHUS
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX
COCTaBa U CTPOEHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM!,
COKpaIlleHHON ) POpMYJT OPraHMYECKUX
BEIIECTB.

OrnpenensiTh BUJIbl XUMUYECKON CBS3U
(oIMHapHbBIE, KPATHBIE) B OPraHUYECKUX
COEJIMHEHUSIX.

PackpeiBaTh poJib OpraHUYE€CKON XUMUU
B IPUPOJIE, XaPAKTEPU30BAThH €€

26



IKCcrepUMeHTATbHbIE METO/IbI
M3Yy4YeHMs BellleCTB U MX NpeBpalleHuii:
e JlemoHCTpaIUu:

— O3HAKOMJICHHE C 00pa3iamMmu
OpPraHUYECKUX BEIIECTB M MaTepHATAMHU
Ha UX OCHOBE;

— OIIBITHI TIO TIPEBPAIICHUTO
OpraHUYeCKUX BEIECTB IPU HArPEBaHUU
(ruaBrieHue, 0OyTJIMBaHUE U TOPEHHUE).

¢ JlaGopaTOpHBIE OIBITHI:

— MOJIETMPOBAHNUE MOJIEKYIT
OpPTaHUYECKUX BEIICCTB

3HaYEHHE B )KU3HHU YEJI0BEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HaGmronaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIE OTBITHI; IPOBOIUTH
1 OIIMCHIBATH JIAOOPATOPHBIC OMBITHI

U TIPaKTHYECKHE PaOOTHI

Htoro no pazgeny

Paznen 2. YrieBogopoabl

2.1 | IlpenenbHblE AJIKaHBI: COCTaB U CTPOECHUE,
YIJIEBOAOPOIBI — rOMOJIOTUYECKHM psia. MeTaH 1 3TaH —
QJIKaHBI MPOCTEHIINE MPEICTABUTEH aJTKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHE,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(peakuuu 3aMeIeHHS U TOPEHUS ),
Hax0>JICHUE B MIPUPOJIC, TOTYyUYCHHE
U [IPUMEHEHHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB M CTPOCHUE,
YTIIEBOAOPOBL: TOMOJIOTHYECKUM psijl. DTUIICH —

AJIKCHBI, AJIKaA1CHBI,
AJIKMHBI

IIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHUE,
(¢u3znyecKue U XMMHUYECKHUE CBOMCTBA

PackpbIBaTh CMBIC H3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE IMOHATHUS

IIPU ONMCAHUU COCTABA, CTPOEHUS

Y MPEBPALICHUN OPraHUYECKUX
COECIMHEHHM.

Hcrnonb30BaTh XUMAYECKYIO CUMBOJIMKY
JUTSl COCTaBIICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEILIECTB.
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(peakiuu ruApupOBaHHUS,
raJloreHUpOBaHMS, THJIpATaLIUH,
OKHCJICHUSI ¥ TIOJIMMEPU3AIIUHN )
Hax0XJICHUE B IPUPO/IE, TOTYUCHUE
U TIPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3

1 MeTHJIOyTagueH- 1,3, XuMHIecKkoe
CTPOCHHUE, PEaKIIMs MOJTUMEPU3AIINH,
pUMEHEHUE (IJIs1 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa U PE3UHBI).

ANKWHEIL: COCTaB 1 0COOCHHOCTH
CTPOCHHUS, TOMOJIOTUYECKUH PsIJI.
ALIeTUJIEH — MPOCTEUIINI
MPEJICTAaBUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (DU3NUSCKUE
1 XMMHUYECKHEe CBOMCTBA (PEaKIIUH
TUJPUPOBAHUS, FAJIOTCHUPOBAHUS,
TUJIpaTalii TOPEHHUs ), HAXOXKJICHUE
B IIPUPO/IEC, TTOTYyUYEHUE U IPUMEHEHHUE

2.3

ApomaTuyeckue
YTIIEBOJOPOAbI

Apenbl: 0€H30JT ¥ TOIYOJ, COCTaB,
XUMHUYECKOE CTPOECHUE MOJIEKYI,
bu3nYecKue 1 XUMUYECKHUE CBOMCTRA
(peakiuy rajJoreHupoBaHuUs

Y HUTPOBAHMUS ), TIOJTy4YECHUE

U npuMeHeHue. Biusinue 6enzona

VYcranaBauBaTh NpUHAMJICKHOCTD
BEIIECTB K OINPE/ICTICHHOMY KJIacCy
YIJIEBOJOPOJIOB IO COCTAaBY

Y CTPOEHUIO, HA3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATYypE;
MIPUBOJAUTH TPUBUAJIBHBIC HA3BAHUS
OTACJBHBIX IIPEJCTaBUTEIICH
YIJIEBOJIOPOOB.

OnpenensiTe BUIBI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJEBOJIOPOJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITOCOOHOCTH
YTJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3NIecKue

1 XMMHYECKHE CBOMCTBA, BaXKHEHUIIIHE
CIIOCOOBI MTOTYYSHHS TUITHYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
yTIIEBOJ0OPOIOB (METaHa, ITaHa,
ATUJIEHA, alleTuJIeHa, OyraaueHa -1,3,
OeH30J1a, TOJIyOJIa).

BBISIBISTE TEHETUYECKYIO CBSI3b MEXKTY
YTJIEBOJIOPOIaMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
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Ha OpraHrns3m 4CJI0BCKaA. ['enetuueckas
CB:A3b YIIJICBOOAOPOOIOB

24

[Ipupoaubie
HUCTOYHUKHU
YTIEBOAOPOIOB U UX
nepepaboTka

[Tpupoanslii ras. [lomyTHbie HeTAHBIE
ra3sl. HedTh 1 ee mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
MEepPEeroHKa, KPEKUHT (TEPMUYECKUH,
Karanutudeckuid). [TpoyKTel
nepepadoTKu HEPTH, UX TPUMEHEHHUE
B ITPOMBIIIUICHHOCTHU U B OBITY.
KameHHBbI# yroyib U IpOyKTHI €70
nepepadoTKH.

IKCIEPUMEHTAIbHbIE METObI
U3yUYeHHUS BellecTB

U MX NIpeBPallleHH:

e J[eMOHCTpaLMu:

— komtekiuu «HedpTe» u «YTomaby;
BusieodparMeHT « Bynkanuszanus
PE3UHBDY.

e JlaGopaTopHBIEC ONBITHI:
KaueCTBEHHOE OIPEAEIICHUE yriepoaa
Y BOJIOPOJa B OPTaHUYECKUX
BEILIECTBAX;

O3HAaKOMJIEHUE C o0pa3iaMu
MJ1aCTMAcC, Kay4yKOB U PE3UHBI;
MOJICJIMPOBAHUE MOJIEKYJT
YTJIEBOJIOPOJIOB U
raJIOr€HOMPON3BOTHBIX.

PEAKIHM C UCITOIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.
XapakTepu3oBaTh HICTOYHUKU
YTJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
MPUPOHBIN ra3, yroyb), CIOcOObI UX
nepepadoTKU U MPAKTUYECKOE
IIPUMEHEHUE TI0Jy4aeMbIX IPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaO0JII0ICHUE U ONTMCAHNE XUMUYECKOTO
’KcIepuMeHTa (J1ab0paTOpHBIE ONBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

IIPU UCTOJIB30BAHUMN XUMHUYECKON
NoCyZbl U 000pYI0OBaHUS, a TAKXKE
npaBuiiaM oOpallleHus C BelleCTBaMU
B COOTBETCTBUU C UHCTPYKLIMSIMU
BBITIOJTHEHMSI TAOOPATOPHBIX OIBITOB
U MIPAKTUYECKUX paboT M0 MOJIyUYEHHUIO
Y U3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiaTs pe3yabTarhl
AKCIIEpUMEHTa B (popme 3anucu
YPaBHEHUM COOTBETCTBYIOLIUX PEAKLIMI
U JIeN1aTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUISL OIIPEZIETIEHUST MOJIEKYIJIIPHOM
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e [IpakTrueckue paboThI:

Ne 1. IlonyueHue sTUIEHA U U3yYEHUE
€ro CBOKCTB.

e PacuerHblie 3a1aun:

ONPENIEIICHUE MOJIEKYJIAPHOU
(GhopMyJIbl OPraHUYECKOrO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKUX IIIEMEHTOB;

pacyeThl 0 YPaBHEHHUIO XUMHYECKON
peakiuu

(bOopMyIIBI OPTaHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMUYECKOU PEAKIIVH.
CaMocCTOsATENBHO TUIAHUPOBATH

Y OCYUIECTBIATH CBOKO [TO3HABATEIIbHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNnmnoBoil yueOHOU
JEATETbHOCTH

Hroro no pazaeny 13

Pa3znen 3. Kuciiopoacoaep:kamiue opraHudeckKue coeInHeHUs

3.1 | Couptsl. PeHON 3

[IpenenpHble OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKIu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3MOJIOTUYECKOE ACHCTBHUE
METaHoJIa ¥ 3TaHOJIa Ha OPTaHU3M
YyeJIOBEKa.

MHOroaTroMHbI€ CIIUPTHI: ITUIICHTIIUKOIb
Y TJIULEPUH, XUMHUYECKOEe CTPOCHHUE,
(bU3UYECKUE U XUMUYCCKHIE CBONCTBA
(B3auMOEHCTBHE CO MIECTOYHBIMU
MeTaJlJIlaMU, KaueCTBEHHAsI PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).

PackpbiBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIUBATh UX
B3alMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

IIPU OMMCAHUU COCTaBA, CTPOCHHUS

Y MPEBPALICHUN OPTraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJICHHS] MOJICKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BepHYTOM,
COKpAIIEHHOM ) (hOPMYJT OpTaHUUECKUX
BEILIECTB.

YcraHaBauBaTh MPUHAJIEKHOCTD
BEILIECTB K ONPEICTICHHOMY KJIacCy
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PU3HOIOTNYECKOE NEUCTBUE

Ha OpraHu3Mm 4enoseka. [Ipumenenue
TJIMLIEPUHA U ATUIICHTJIMKOJISL.
®enoiu. CTpoeHrEe MOJIEKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
dbenona. TokcuuHocTh (peHOIIA, ero
¢buznonornyeckoe eHcTBIe

Ha OpraHu3M 4esioBeka. [ Ipumenenue
dbeHomna

3.2

AJBIETUIBL.
KapOoHOBBIE KUCITIOTHI.
CrnosxHble 3hupbl

Anpaerunpl: GopMalibIeru

U alleTaJIbJAeT U], XAMUYECKOE
CTpoeHue, PU3NIECKUE U XUMUYECKUE
CBOMCTBA (pPEeaKIUU OKUCIICHUS

Y BOCCTAHOBJICHUS, KAUECTBCHHbBIC
peakinn), NOJIy4eHHE

U TIPUMCHCHHE.

OIHOOCHOBHBIE MPEJICTBLHBIC
KapOOHOBBIC KHCIIOTBI: YKCYCHAasI
KHUCJIOTa, XUMUUYECKOE CTPOCHHUE,
(bU3UYeCcKue 1 XUMUYECKHUE CBOMCTBA
(oOmIHe CBOMCTBA KUCIIOT, PEaKITUs
TEpUPUKAIINN ), TTOTTyICHHE

u npuMeHeHue. CTeapuHoBast

Y OJIGMHOBAS KUCJIOTHI KaK
MIPEACTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpblia Kak cOH BBICITUX KapOOHOBBIX

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJAUTH TPUBUAJIBHBIE HA3BAHUS
OTACJBHBIX IIPEJCTABUTEIICH
KHUCJIOPOJICOJIEPIKAIINX COCTMHEHHUIA.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
MIpUMEHEHHE, QU3UICCKUEC

1 XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIIHE
CIOCOOBI MOTYYEHUS TUITUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KIACCOB
KUCJIOPOJICOJICPIKAIIMNX COCTUHECHUIN
(MeTaHoa, 3TaHOJIA, TJIUILIEPUHA,
dbenona, hopmanpaeruia,
aleTanbJAerua, YKCyCHON KUCIIOTHI,
TJTIOKO3bI, CaXxapo3bl, KpaxMaia,
IIEJUTIOJI03b1 ); BBISBIIATh T€HETHUECKYIO
CBSI3b MEX/Iy HUMU U TTOJATBEPKAaTh €€
HaJIMYKME YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnmceIBaTh COCTAaB, XMMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUIS1 JKU3HEICATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITIAaCHOCTH BO3ICUCTBHUS
Ha JKMBBIC OPTaHU3MBbI OIIPEICTICHHBIX
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KHCJIOT, UX MOIOIIIEE JICHCTBHE.
CrnosxHble 3(hUpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJIOT.

['unponu3 cnoxHbIX 3UPOB.

2Kupbl KaK MPOU3BO/IHBIE ITTULIEPUHA
Y BBICHIMX KapOOHOBBIX KUCIOT.
I'maponns Kupos

3.3

VYrneBoasl

VYTI1eBObI: COCTAB, KIacCU(pUKaLIH
YTJIEBOJIOB (MOHO-, IH-

U nonucaxapubl). ['moko3a —
IIPOCTENIINI MOHOCAXapHI:
0COOEHHOCTH CTPOCHHUS MOJIEKYJIBL,
buznyecKre 1 XUMHUYECKHE CBOMCTBA
TJIFOKO3bI (B3aUMOJIEUCTBUE

c rugpokcuaom menu(Il), okucnenue
aMMHa4YHBIM PacTBOPOM OKCHAA
cepedpa(l), BoccraHoBIIeHHUE, OPOKESHHE
TJIFOKO3b1), HAXO0XKJIEHHUE B PUPO/IE,
MPUMEHEHUE TIIFOKO3bI, OMOJIOrHYecKas
POJIb B )KU3HENESITEIbHOCTH OpraHu3Ma
yenoBeka. Dorocunres. Opykrosa kak
U30MEp TIIFOKO3BI.

Caxapo3a — mpeaCcTaBUTEb
JUcaxapuioB, THIPOIIU3 Caxapo3bl,
HaXO0XKJEHUE B IPUPOJE U IPUMEHEHHE.
Kpaxmai u niemirono3a Kak IpupoaHbIe
MOJINMEPBL: CTPOCHHE Kpaxmasia

OpraHUYECKUX BEIIECTB, MOSCHATH
Ha IpUMepax CrocoObl YMEHBIICHHUS

Y TIPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICIICTBHS HA OPTraHU3M YEJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TI03HAHUS — IIPOBEJCHUE,
HA0JII0/IEHUE U ONTMCAHUE XUMUYECKOTO
AKcIepuMeHTa (1a00paTOpHBIE ONBITHI
U IPAKTUYECKUE PAOOTHI).

CrnenoBath mpaBuaM 0€30MacHOM
paboThI B J1aDOpaTopuu

IIPU UCTOJIB30BAHUHN XUMHUYECKOU
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBuiiaM oOpallleHus C BeleCTBaAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB

U MIPAKTUYECKUX paboT M0 MOJIyUYEHHUIO
Y U3YYEHUIO OPTaHUYECKHUX BEILECTB.
[IpeacTaBisTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUM COOTBETCTBYIOLUX PEAKLIUI
U JIeN1aTh BHIBOJIBI HA X OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUTS ONIPEICIICHUS] MOJIEKYIISIPHON
(hopMyJIbl OPTraHUYECKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKON pEeaKI1u.
CaMOCTOSATENBHO MIJIAHUPOBATH
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U 1EJUTI0NI03bI, (PU3nYecKue

¥ XUMHAYECKHE CBOKCTBA Kpaxmaia
(Tuaposn3, KaueCTBEHHAs PEaKITHSI
C MOJIOM).

JKCrepUMeHTATbHbIE METO/IbI

U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:

e JlaGopaTOpHBIE OIBITHI:

— TOpPEHUE CIUPTOB;
B3aMMO/ICHCTBUE TJIMIIEPUHA C
ruapokcugom meau(Il);
KauE€CTBEHHBIC PEAKIINU AJIbJICTHU]IOB
(OKuCTIEHHEe aMMUAYHBIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJICHCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTuueckue paboTHI:

No 2. CpoiicTBa pacTBOpa yKCyCHOM
KHCJIOTHI.

e PacuerHblie 3agaun:

ONPENIEIICHUE MOJIEKYJIAPHOU

(b OpMyJITBI OPraHMYECKOTO BEIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMUYECKUX PJIEMEHTOB U 110 Macce
(00BEMyY) IPOTYKTOB CTOPAHUS;
pacyeThl 0 YPaBHEHUIO XUMHYECKON
peaKIuu

Y OCYLIECTBIIATH CBOIO TO3HABATEIIBHYIO
JIEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNIoBoil yueOHOU
JEATEITbHOCTH

Htoro no pazgeny

13
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Pa3znen 4. A30Tc0nep>1ca1une OPraHNn4Ye€CKMe COCANHCHUA

4.1 | AMUHBL.
AMWHOKHUCIIOTEIL.
benkn

3

AMMHBI: METUJIAMHH — IPOCTEUIIN I
IIPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHHE, PU3NUECKHE

Y XUMUYECKUE CBOWCTBA (peakluu

C KUCJIOTaMU U TOPEHHUs ), HAXOXKICHHE
B IIpUPOJE. AMUHOKHUCIIOTHI KaKk

aM(l)OTepHBIe OPraHU4YCCKUC COCANHCHU .

DU3NYECKNE U XUMUYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MPUMEPE TIIUIMHA).
buonoruueckoe 3HaYeHUE AMUHOKHUCIIOT.
CuHTEe3 MenTUI0B.

benku kak npupoaHbIC MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa O0eIKOB. XUMUYECKHE
CBOMCTBa OCJIKOB: THIPOJIU3,
JIeHaTypalus, Ka4eCTBEHHbIE PEAKIINU
Ha OeJIKH.

JKCNePUMEHTAIbHbIE METOAbI
M3y4eHUs] BelleCTB M UX NpeBpalleHHii:
e JleMOHCTpauu:

— JeHaTypaius O€JIKOB MPU HarpeBaHUU;
— IIBETHBIC PEAKITUU OCITKOB

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUH (BBISBISATH UX XapaKTEPHbIC
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBS3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHATHUS

IIPU ONMCAHUU COCTABA, CTPOCHUS

Y IIPEBPALLECHUNA OPraHUYECKUX
COCIMHEHHM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH,
COKpAILIEHHOH ) (POpMYJT OPraHUYECKHUX
BELIECTB.

OnpenensaTs NPUHAJIEKHOCTD BEILIECTB
K OIIPENIEIEHHOMY KJIACCY IO COCTaBY
Y CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKOI HOMEHKIIATYPE;
IIPUBOJNUTH TPUBHUAJIBHBIE HA3BAHHUS
OTJIEJbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, Gu3nIecKue u
XUMHYECKHUE CBOMCTBA, BAXKHCUIIINE
CIIOCOOBI MOTYYEHUSI THTUYHBIX
MpeAICTaBUTENEH a30TCOACPKALTUX
COEIMHEeHU (METUJIAMUHA, TJIUINHA,
OCJIKOB).
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OnwuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTH
Ha IpuMepax 3HaueHHe OeNKOB

JUIsL OpraHU3Ma 4eJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl T03HAHUS — HA0JII01aTh

Y OIIMCBIBATh JJEMOHCTPALIMOHHBII
AKCIIEPUMEHT.

CamMOCTOSTENBHO IIAHUPOBATH U
OCYILIECTBIIATH CBOIO TO3HABATEIIbHYIO
JeATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHE B IPYyNIOBOW y4eOHOH
JeSTENbHOCTH

Hror

0 TIO0 pazeny

3

Pa3pneu. S. BeicokoMoOJIeKYJ/JISIPHBIE COCINHEHUSA

5.1

ImacTmaccrl.
Kayuykn. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHECHUIA:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETIEHb MOJUMEPU3AIUHU, CPEITHSIS
MoJieKyJisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH — MOJIMMEpU3aLUs U
MTOJIMKOHICHCAIHSL.

[TnacTMaccel (MOAUATUIIEH,
MOJIMIPONUJIEH, MOJTUBUHUIXJIOPUI,
nonaucTupodt). HatypaibHslii

Y CHHTETUYECKHE KayUyKu

Brnaaets n3ydyaeMbIMU XUMHUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX MOHATUN U IPUMEHATH 3TU
MOHATHSI TIPU ONKMCAHUU COCTaBa

Y CTPOCHUS BEICOKOMOJICKYJISIPHBIX
OpTraHUYECKHUX BEIIECTB,

JUJ1s1 OOBSICHEHUS OTACIBHBIX (PaKTOB

U SIBJICHUMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
TSI COCTABJICHUS CTPYKTYPHBIX (popMyt
BEIIECTB U YPABHEHUM PEAKLU
MOJIMMEPU3AIUU U TTOJIMKOHIEHCALINH.
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(OyTaaueHOBBIN, XJIOPOIPEHOBBIN

Y M30MPEHOBHIN). BonokHa:
HaTypajbHbIE (XJIOMOK, IIEPCTh, IIETK),
HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO,
BHCKO3a), CHHTETUYECKHE (KapoH

W JIaBCaH).

IKCIIEPUMEHTATBHBIE METO/AbI
M3Y4YeHMs BelleCTB U MX NpeBpPalleHMii:
e JleMOHCTpaLMu:

— O3HaKOMJIEHHE C 00pa3uaMu
IPUPOIHBIX U HICKYCCTBEHHBIX BOJIOKOH,
IJIACTMAcCC, Kay4yKOB

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOICTBA Kay4yyKOB,
HauboJee pacIpOCTPaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE

B PA3JIMYHBIX OTPACIsX.
Hcnonp30BaTh €CTECTBEHHO-HAYUYHBIE
METO/Ibl TO3HAHUS — HA0JII01aTh

Y OIIUCHIBATh JEMOHCTPALIMOHHBIH
AKCIIEPUMEHT

Htoro no pazgeny 2
OBLIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC

No
m\rt

HaumenoBaunue
pa3aenoB U TEM
y4eOHOTro peameTa

KommuectBo
4acoB

[IporpamMmmHOE conepranue

OCHOBHBIE BUJIBI JICATEITHHOCTH
00yJaromuxcs

Pa3znen 1. Teoperuueckue 0CHOBbI XUMHUM

1.1

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepunoanyeckas
CHUCTEMAa XUMHUYECKUX
AJIEMEHTOB

J.1. MenneneeBa

3

Xumuueckuii ssiemeHT. Atom. Cocras
aTOMa, U30TONBL. DIIEKTPOHHAA
0005109Ka. DHEPreTUYECKe YPOBHH,
OJTypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3memMeHTsl. OCOOEHHOCTH
pacrpeiesieHus JIEKTPOHOB

0 OpOUTAISIM B aTOMaX MaJIbIX

1 OOJIBIIINUX TTEPUOIOB. DIECKTPOHHAS
KOH(UTypaIust aTOMOB.
[Iepnoanueckuil 3aK0H

u [lepuoanueckas cucreMa XUMHUUECKUX
anemeHToB J[. 1. Menpeneena.

CBs13b IEpUOINYECKOTO 3aKOHA

u [lepnoauueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHON TEOpPUEN
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TPOCTHIX
U CJIO’KHBIX BEIIECTB IO Tpynmnam

U TiepuoiaM. 3HaueHUE MEePUOIUIECKOro
3aKOHa U CUCTEMbI XUMHYECKUX

PackppIBaTh CMBICI N3y4aeMBbIX
MOHATUM (BBISBIISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /1. . MenpaeneeBa

Y IEMOHCTPHUPOBATH €TI0
CUCTEMATHU3HUPYIOLIYIO,
OOBSCHUTETHFHYIO M IPOTHOCTUYECKYIO
GbyHKIUY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
31eMEHTOB 1—4 neproioB, UCMOIb3YS
MOHATHUS S-, P-, d-2TIEKTPOHHBIE
opOuTaNH, SHEPTETUUECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUYECKUX
3JIEMEHTOB U UX COEAUHEHU

10 MEPUOJIaM U TPYIIIam
ITepnoanyeckon CUCTEMBI

J1. 1. Menaeneena
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anemeHToB /.M. Menaeneera

B Pa3BUTHHU HAYKH.
JKCIepUMEHTAILHBIE METOAbI
U3y4YeHNsI BeIeCTB U UX NpeBpallleHuii:
e J/lemMoHCTpauu:

Bugast Tabmun «lleprogunyeckas

CHCTEeMa XUMHUYECKUX JICMECHTOB

J.1. MenpaeneeBa»

1.2

CrpoeHne BemecTsa.
Mmuoroo6pasue
BEIIECTB

Ctpoenue BemecTBa. XMMHYECKAs CBA3b.
Buppel (koBasieHTHast HEMOJISIpHAs

Y TIOJIsIpHAs, MOHHAS, METaJTNYECKast)

Y MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIN). BoopoiHas CBA3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETeHb
okuciieHHs. KaTHOHBI U aHUOHBI.
BemectBa MosiekysipHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHS.

3aKOH OCTOSIHCTBA COCTaBAa BEILIECTRA.
THUIbI KPUCTATUTUYECKUX PEIIETOK

U CBOMCTBA BEIIIECTB.

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnbie pactBopsl. KonndecTBeHHbIS
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIsI BEIIECTBA B PaCTBOPE).
Knaccudukanust HeopraHmaeckux

PackppIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTePHBIC
MIPU3HAKHN ) U IPUMEHATH 3TH TTOHITHS
IIPY ONTMUCAHUU COCTaBa M CTPOCHUS
BEIIECTB, 1151 OOBSICHEHHS OTIEIbHBIX
(aKTOB U SIBICHH.

OnpenensaTh BUIbl XUMUYECKOM CBSI3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKOM, BOJIOPOIHOM )

B COCIMHCHUSX ; THI KPUCTAIITNYSCKOM
pelIeTK KOHKPETHOTO BEIEeCTRA.
OnpenensaTh BAJICHTHOCTh U CTCTICHD
OKHMCJICHHS XUMHUYECKUX DJIEMEHTOB

B COCIMHEHUSX Pa3IMIHOTO COCTABA.
[TpoBOIUTH BEIYUCICHUS

C UCITOJIb30BAaHUEM ITOHITHS «MacCoOBast
JIOJISL BEIIIECTBA B PACTBOPEY.

BnaneTs n3ydyaeMbpIMA XUMHUYECKUMUA
TTOHATUSIMU.
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coequHennii. Homenkiarypa
HEOPraHUYECKUX BEIIECTB.
JKCIepUMEHTAJILHbIE METOAbI
U3y4eHNsI BeIeCTB U UX NpeBpallleHuii:
e J/lemMoHCTpauu:

— MOJIEJIM KPUCTAUTMYECKUX PEIIECTOK.

e PacueTHbIe 3a/1a4M:

— PpacyeThl C UCTOJIb30BAHUEM TIOHSATHUS
«MaccoBas J0JIsl PACTBOPEHHOTO
BCILICCTBAY

1.3

XUMHUUYECKUE
peakuuu

Xumnueckas peakiusi. Knaccuduxarus
XMMHUYECKUX PEAKLUN B HEOPTaHUUYECKOM
Y OpraHMYeCKON XUMUU. 3aKOH
COXpPAaHEHUS MACCHI BELIECTB; 3aKOH
COXpPaHEHHUS U MPEBPALICHUS SHEPTUU
MIPU XUMUYECKUX PEAKIIUSX.

CxopocTh peaknyu, €€ 3aBUCUMOCTh

OT pa3IM4YHbIX (PaKTOPOB.

OOGpaTtuMble peakiuu. XUMUYECKOe
paBHOBecue. PaKTOPBHI, BIUSIONINE

Ha COCTOSIHUE XUMHUYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [laTemnbe.
DIIEKTPOJIUTAYECKAS TUCCOLIUALIMS.
CusnbHBIE U CJTa0bIe SJIEKTPOJIUTHI.
Cpenia BOIHBIX pacTBOPOB BEIIECTB:
KUCJIasi, HEUTpaabHas, IEI0YHAas.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN peakiiuu OT pa3IuIHbIX
(hakTOpOoB.

Onpenenstb XxapakTep CMEIIeHUS
XUMHUYECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BoznerictBus (mpuniun Jle larense).
CocTaBisaTh ypaBHEHHUS pEAKLIAN
Pa3IMYHBIX TUIOB; MOJHBIE

Y COKpAIllCHHbIC YPABHEHUS pEaKIUI
MOHHOT0 OOMEHA, YYUThIBAs yCIOBHUS,
IIPU KOTOPBIX ATH PEAKIIUU UAYT

JI0 KOHIIA.

Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUUECKUE
paboThI): IO OMPEICTCHUIO CPEIbI
BOJHBIX PACTBOPOB BEUIECTB, PEAKIUI
MOHHOTO OOMEHA, BIMSHUIO Pa3IUYHbIX
(hakTOpOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHUYECKOU OCY101 1 1a00paTOpHBIM
000pyI0OBaHUEM.

IIpencraBiaTs pe3yabTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B hopMe
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Bopopoansiii mokazarens (pH) pactsopa.
Peaxiiuu nonHoro ooMeHa

B OPraHUYECKOW U HEOPTaHNUYECKON
XUMUHU.
OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tousitue 00 snexTponuse
pacIlIaBOB U PaCTBOPOB COJIEH.
[Iprmenenune 3eKTpoImn3a.
JKCIIepUMEHTAIbHbIE METOAbI
U3yYeHUsI BelIeCTB U UX NpeBpallleHuii:
e JleMOHCTpaIuu:

— pas3noKeHue IepoKCcuaa BOJ0poIa

B IIPUCYTCTBHUM KaTAJIA3aTOPA.

e JlaGopaTopHBIE ONBITHI:

IIPOBEJEHUE PEAKIINA HOHHOTO

oOMeHa;

— OIPEIEIICHUE CPEAbl PACTBOPOB
BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue paznuuHbix (hakTopoB

Ha CKOPOCTh XUMHUYECKOUN PEAKIINH.

e PacueTHbIe 3aga4u:

— pacyeTsl 10 YPAaBHEHUSIM XUMHUUYECKUX
peaxkiuii, B TOM YUCJIIE
TEPMOXUMHUYECKHE PACUETHI

3aUCH YPaBHEHUHN COOTBETCTBYIOIIUX
PEaKLN U AeIaTh BHIBOJbI HA UX
OCHOBC.

ITpoBOAUTH BEIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMHUYECKHUE
pacyeThl

Htoro no pazgeny

13
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Pasnen 2. Heopranmueckasi Xumust

2.1

MeTtasuibl

6

Mertamnsl. [lonoxeHnne MeTaIIIOB

B [leproanueckoil cucteMe XUMHUECKUX
AJIEMEHTOB.

Oc00EHHOCTH CTPOCHHUS AIIEKTPOHHBIX
000J104€K aTOMOB METAILJIOB.

OO6mue puzndeckre CBONCTBA
METaJIOB.

[IpuMmeHeHne MeTauioB B OBITY, IPUPOC
u TexHuke. CIuiaBbl METAJUIOB.
DIIEKTPOXUMHUYECKAN PSAJ HANIPSIKEHAN
MeTaioB. O01ue crnocoObl MOTyYeHUs
MeTauioB. Koppo3ust MeTamios.
Cnoco0bI 3alUTHl OT KOPPO3UH.
OO611ast xapakTeprucTUKa METAJIOB
rnaBHbIX noarpynn (IA-rpynna,
[TA-rpynna) [leproanueckoil cucTemsl
XUMHUYECKUX 3JIEMEHTOB.

Amomunnii. AMpoTepHbIe CBOMCTBA
OKCHJIa U TUAPOKCUA ATFOMUHUS.
OO6mr1ast xapaKTeprucTUKa METAILIOB
no0ouHbIx noarpyni (b-rpymnm)
[leprnoanueckon cUCTEMBbI

XUMUYECKUX DJIEMEHTOB: M€E/Ib,

IIUHK, XpOM, 3KEJe30.

Baxneiinme coeIMHEHUS] METAIIOB
(OKCHUBI, TUAPOKCHUIBI, COJIN).

PackppIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepPHBIE
MPU3HAKKN) U IPUMEHSATH 3TU TOHATHUS
MIPU OMKUCAHUU COCTaBa U CTPOEHUS
BEILECTB, JIJIs1 00bSICHEHUS OT/IEIIbHBIX
(haKTOB U SBJICHUI.

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB DJIIECMEHTOB —
METaJUIOB Ml UX COSAMHEHUH C yIeTOM
CTPOEHUS UX aTOMOB U TIOJIOKCHUS

B [Iepnonnueckont cucreme
XUMHUYECKUX JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKHE CBONCTBA METAJNIOB, UX
BAXHEHIIIUX COCTMHEHHUH, TOATBEPKAas
ATO ONMHUCAHWE MTPUMEPAMH YpPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
PEaKLNil; IPUMEHECHUE METAJUIOB

B Pa3NIUYHBIX 00JIACTSIX, a TAKKE
WCITOJIB30BAaHUE UX JUTSI CO3TaHUs
COBPEMCHHBIX MaTEPHUAJIOB

Y TEXHOJIOTHM.

OnuceIBaTh CIIOCOOBI 3aIIMTHI METAJIJIOB
OT KOPPO3HH.

PackpbIBaTh CyIIHOCTH OKUCITUTEIILHO-
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3KCHepI/IMeHTaJH)HI)Ie METOAbI

U3Y4YeHMs BellleCTB U UX NpeBpalleHuii:

e J/leMoHCTpauu:

— KoJuteKus «MeTasuibl ¥ CIUIaBbI».

¢ JlaGopaTOpHBIE OTIBITHI:
B3aUMOJCHCTBUE THAPOKCHUIA
AJTIOMUHUS C PAaCTBOPaMU KUCIOT

U IIEJI0YEH;

Ka4ueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI
METAJLIOB.

e [IpakTrueckue pabOTHI:

No 2. Pemienue skcriepuMeHTalbHbIX
3a1a4 1o reMe «MeTayby.

e PacueTHbIe 3aga4u:

— pacueTbl Macchl (00beMa, KOJIMYECTBA
BEIECTBA) IPOYKTA PEAKIUH, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEAECICHHON MacCOBOM JIOJICH
PacTBOPEHHOTO BELIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIHIA.
[IpoBoauTh peakuuy,
IIOATBEPIKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4acMbIX BEIIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIUE B BOAHBIX
pacTBopax.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI IO3HAHHUS — IPOBEJICHHUE,
HaOJIIOICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpPUMEHTA (JIEMOHCTPAlMOHHbBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUUECKHE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHUYECKOT0 IKCIIEpUMEHTa B (hopme
3aIIMCU YPAaBHEHUHN COOTBETCTBYIOLIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

CrneoBath npaBuiaM MOJIb30BaHUS
XUMHUYECKOUN OCY10i 1 1a00paTOpHbIM
000pYyI0BaHUEM.

[IpoBOANTE BBIUHUCIEHUS

10 YPAaBHEHUSIM XUMHUYECKUX PEaKIUH.
CamocTosATENBHO TUIAHUPOBATH

Y OCYLLECTBIIATH CBOIO IIO3HABATEIIBHYIO
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JIESITENbHOCTD; IPUHUMATh AKTUBHOE
y4acTue B IpyNnIoBoil yueOHOU
JEATEIbHOCTH

2.2

Hemeramer

Hewmeramnel. ITonoxeHne HEMETaAIOB

B [lepruoanueckoi cucteMe XuMUYECKUX
anemeHToB [[.1. MeHnaeneeBa

1 0COOCHHOCTH CTPOSHHUS aTOMOB.
dusnyeckue CBOMCTBA HEMETAIJIOB.
AJI0TpOIIHUS HEMETAUIOB (Ha IpUMeEpe

KHCJIOPO/Ia, cephl, hochopa U yriaepoa).

XHUMHUYECKHUE CBOMCTBA BaXKHEHUIITNX
HEMETaJJIOB (TaJOTeHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKkcupl HEMETAIJIOB.
Kucnopoacoaep:xaiiue KucioThl.
Bopopoausie coequnenus
HEMETAaJIOB.

JKCnepUMEHTAIbHbIE METOAbI
U3Yy4YeHHUs BellecTB

U UX NpeBpalleHuil:

e J/[eMoHCTpauu:

— 00pa3iibl HEMETAJIOB;
B3aNMOJENCTBUE MEIU C a30THOU
KUCJIOTOM Pa3JIMYHON KOHIECHTPALUH.
¢ JlaGopaTOpHBIE OTIBITHI:

— KaueCTBEHHBIC PEAKIIMU HA aHHOHBI
1 KaTUOH aMMOHHUSI.

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepHBIE
MPU3HAKKN) U IPUMEHSATD 3TU TOHATHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILECTB, JIJIs1 00OBbSICHEHUS OT/IEIIbHBIX
(aKTOB U SBJICHH.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHCHUU CBOMCTB HEMETAJLIIOB

U UX COEJMHEHUM C yU€TOM CTPOCHUS
UX aTOMOB U TOJIOKEHUS

B [Iepnonnueckoint cucreme
XUMUYECKUX DJIEMEHTOB

J. . Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMUYECKUE CBOKMCTBA HEMETAILIOB, UX
BAXHEHIIIUX COCIMHEHHUH, TOATBEPKAas
ATO OMKCAHUE MPUMEpPaMH YPaBHEHU I
COOTBETCTBYIOIINX XUMHYECKUX
pEAKLIUH.

XapakTepu3oBaTh BIMSHUE HEMETAJIOB
U UX COCJIMHEHU Ha KUBBIC
OpraHU3MBbl; OTIUCHIBATh MPUMEHEHHUE

B Pa3JIMYHBIX 00JIACTAX MPAKTUYECKOU
JeSATeIbHOCTH YeJIOBEKa.
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o [IpakTHueckue paboTHI:

Ne 3. Pemienue skcriepuMeHTaIbHBIX
3aay o TeMe «Hemeramibny.

e PacueTHble 3a1aun:

— pacyeTbl Macchl BEUIECTBA

WK 00beMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe

WA 00BEMY OJIHOT'O U3 YUaCTBYIOIINX
B PEaKLUU BEIIECTB; PACYETHI MAaCChI
(oObeMa, KOJIMYECTBA BEILIECTBA)
MPOJIYKTOB PEAKLIUU, ECITH OJTHO

13 BEILIECTB UMEET IIPUMECH

23

CBs13b
HEOPraHUYECKHUX
1 OpPraHUYECKUX
BEIIECTB

Heoprannueckue u opraHu4ecKkue
KUCIO0Thl. Heopranmueckue

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPraHUYECKUE

U OPTraHUYECKUE COCITUHEHHS.
['eneTnueckas cBsI3b HEOPTAHUYECKHUX
Y OPTraHUYECKUX BEIIECTB

[TonTBEepxKaaTh CyIIECTBOBAHUE
TEHETUYECKOU CBSI3H MEKIY
HEOPraHWYECKUMH BEIleCTBaMU

C IIOMOUIBIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
pEAKLIUH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OaJIaHCa 3TUX PEAKIIHIA.
[IpoBOaUTH peakiuy,
MOATBEPKIAAIOLINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcronbs30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl IO3HAHUS — IIPOBEJICHHUE,
HaOJII0/ICHUE U ONTUCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiATs pe3yapTaThl
XUMHUYECKOTO KCIIEpUMEHTa B popme
3aMKrCcH YPaBHEHHUI COOTBETCTBYIOLIUX
peakiuuii U JenaTh BhIBOJIbI HA UX
OCHOBE.
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CrnenoBaTh npaBuiIaM MOJIb30BAHUS
XUMHUYECKOU OCY 101 1 1a00paTOpHbIM
000pYyI0OBaHUEM.

[IpoBOIUTH BHIUKCICHHUS

M0 YPABHEHUSIM XUMUYECKUX PEAKIIUM.
CaMoCTOATENBHO TIAHUPOBATH

Y OCYIIECTBIISATH CBOIO I03HABATEIIbHYIO
NESITENIbHOCTD; MPUHUMATh AKTHBHOE
y4acTHE B IPYyNIOBOW y4eOHOH
JeSITETHHOCTH

Hroro no pazaeny 17
Pa3nes 3. Xumus ¥ )KU3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xumuu B obecriedeHuu PackpeIBaTh poJib XMMUU B PELLIEHUN

AKOJIOTMYECKOM, SHEPreTUYECKON

U MUIIIEBOM O€30MaCHOCTH, Pa3BUTHHI
MeauIuHbL. [ToHsATHE 0 HAYYHBIX
METOJaX MO3HAHHUS BEIIECTB

Y XUMHYECKUX PEAKLUH.
[Ipeacranenus: 00 00X HAYIHBIX
MPUHITUIIAX MPOMBIIIIICHHOTO MTOJTYYCHUS
BaXHEHIITNX BEIIECTB (Ha MPUMEpPax
POU3BOJICTBA aMMHAKa, CEPHOM
KHCJIOTBI, METAHOJIIA).

UYenoBek B MUpE BEIIECTB, MATEPUAJIOB
Y XUMHYECKUX PEAKIIHA: XUMHSI

U 3JI0POBBE UEJIOBEKA; IIpaBuiIa
UCIOJIb30BAHUS JIEKAPCTBEHHBIX

DHEPTETUYECKUX, CHIPhEBBIX
Y DKOJIOTUUECKUX TIPoOIeM
YeJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHUHU.

[IpumensTh npaBuiaa 6€30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
WCITOJIb3yEMBIMH B TIOBCETHEBHOU
YKU3HH, TIPABUJIA TIOBEJACHHUS B IIEIISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON CPebl; MOHUMATh BPE]
(omMacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbI ONPE/ICIICHHBIX BEIICCTB
cMbica nokazarens [TJIK, moscHsATh
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IpernapaToB; MpaBuiia 0€301acHOro
UCIIOJIb30BaHUS MTPETapaToB OBITOBOM
XUMHH B TIOBCEHEBHON KHU3HU.
brITOBast XMHUYECKast TPaMOTHOCTh

Ha IMpuMepax CrocoObl
YMEHBIIICHUS U TIPEAOTBPAIlCHUS
UX BPEJHOTO BO3/ICUCTBHUS.
AHaIU3UPOBATh U KPUTUUECKU
OLICHUBATh UH(MOPMAIIHIO,
CBS3aHHYIO C XUMHYECKUMU
MPOLIECCAMH U UX BIUSTHUEM Ha
COCTOSIHUE OKpYKaloLIeh Cpeibl.
Hcnonb30BaTh NOJIy4EHHBIE
3HAHUS U MPEJCTABICHHUS O
chepax

JIEATEIIbHOCTH, CBSI3aHHBIX C
HAayKOW ¥ COBPEMEHHBIMU
TEXHOJIOTUSMU, KaK OCHOBY JJIs
OpUEHTAIUU B BBIOOPE CBOEH
Oynymieit mpodeccuoHanbHON
JESITEIIbHOCTH.

[IpuHuMaTh yyactue B 00CYKICHUU
po0JIeM XUMUYECKOU 1
AKOJIOTMYECKOMN HAINPaBICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MMO3HIINIO
1o nmpoodyieme

Y IIpeJiaraTb BO3MOXKHBIE ITyTH €€
perieHus

Hroro no pazgeny 4
OBIIEE KOJIMYECTBO 34
YACOB IIO

I[TPOIT'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/n NPOrpamMMbl Bcero Kontpoanurie  Ipaxruyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipeamer opranndeckoit xumuu. Teopus BUBJIMOTERA TIOK
> https://mMonypoku.pd/
1.1 CTPOCHUS OPTaHUYECKUX COCTMHCHUN A. 3 [IOBAJLIIAE
M. bytneposa https://globallab.ru/
Hroro no pazgeny 3
Pa3nes 2. Yraesogopoasl
BUBJIMOTEKA LIOK
2.1 [IpenenbHble yraeBoaOPOAbl — aJKaHbI 2 h%rﬁé%\d:ﬁy%%]? D/
https://globallab.ru/
BUBJIMOTEKA LHOK
29 HenpenenbHbie yrieBogopOIbl: aaKEeHbI, 6 1 https://mMonypoku.pd/
) AJKAJIUEHBI, AJIKUHBI T'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1HOK
https://Mmonypoku.pd/
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 [JIOBATLIIAE
https://globallab.ru/
BUBJIMOTEKA IIOK
24 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIAOB U 3 1 https://mMouypoxu.pd/
' ux nepepadoTka I'JIOBAJI-JIAB
https://globallab.ru/
Uroro no pazgeny 13

Pasznea 3. Kucaopoaconepskamnue oprannyecKkue coeIuHeHust




BUBJIMOTEKA 1HOK
https://Mmonypoxu.pd/

3.1 Crnuptsl. Oenon 3 TTOBAJIIIAE
https://globallab.ru/
BUBJIMOTEKA IHOK
39 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 https://Monypoxu.pd/
' Crnoxuble 3¢upbl I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
https://Monypoku.pd/
3.3 VYrieBoabl 3 T TIOBAJIJIAE
https://globallab.ru/
Hroro no pazgeny 13
Pa3nen 4. A3oTcoaep:kaiiye opranudeckne coelMHeHus
BUBJIMOTEKA 1LHOK
https://Monypoku.pd/
4.1 AmuHBl. AMUHOKHCIIOTEL. benku 3 TTIOBAJLIIAE
https://globallab.ru/
Hroro no pazgeny 3
Paspnen S. BeicokoMoOJIeKYIsIpHbIE COCAUHEHHS
BUBJIMOTEKA LIOK
https://mouypoxu.pd/
5.1 IInacrmaccel. Kayuyku. Boigokna 2 TTIOBAJLIIAE
https://globallab.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubnbie IIpakruyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH BUBJINOTEKA LIOK
https://mMouypoku.pd/
1.1 u [lepronnueckas cucTeMa XMUMHYECKUX 3 JIOBAJLJIAE
OJICMCHTOB I[ N. MenneneeBa https://eloballab.ru/
BUBJIMOTEKA 1IOK
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 https://mouypoku.pd/
) BEIIECTB T JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
https:// pd/
1.3 XUMHUYECKUE PEAKITUN 6 1 1 F[J)ISOI;W XJI;Y%(X(E b
https://globallab.ru/
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
BUBJIMOTEKA [IOK
https:// pd/
2.1 Mertaisl 6 1 FB)ISO;;VI A)JP'IIYJ%(X(]? peb
https://globallab.ru/
BUBJIMOTEKA [IOK
https:// pd/
22 Hemeramst 9 1 1 T TIOBAJLIIA P
https://globallab.ru/
2.3 CBs13p HEOPTaHUYECKUX U OPraHUYECKUX 2 bUBJIMOTEKA HOK
https://monypoku.pd/
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BEIICCTB I'JIOBAJI-JIAB
https://globallab.ru/
Hroro no pazgeny 17
Pa3zgen 3. XumMus u ;Ku3HL
BUBJIMOTEKA LIOK
31 X 4 https://Monypoku.pd/
. UMHUS U )KU3HDb [ TIOBAJLJIAE
https://globallab.ru/
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosaunuyecTBo 4acoB JIeKTPOHHbIE
Ne ara udpposbie
n/n Tewa ypoka Bcero Kontpoarssie | Ilpakrmieckue fIISy'—IeHI/Iﬂ Eﬁ[?;l;onaTeanue
padoThI padoThI pecypebi
BUBJIMOTEKA LIOK
1 [IpenMeTt opraHuyecKkoil XuMuu, e€ 1 https://mMouypoku.pd/
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE I'JIOBAJI-JIAB
https://globallab.ru/
Teopust cTpoeHUs OPraHUuYECKUX bUBJIMOTEKA LIOK
2 coenunenuii A. M. byrneposa, eé 1 https://MouypOKL.pA/
’ ['JIOBAJI-JIAB
OCHOBHBIC TIOJIOKCHUS https://globallab.ru/
[IpencraBnenue o KiacCUPUKALMH BUBJIMOTEKA LIOK
3 oprannveckux Beuiects. Homenkiarypa 1 https://mMonypoku.pd/
(cucremaTHyecKasi) U TPUBHAIIbHBIE I'JIOBAJI-JIAB
Ha3BaHHs OPraHUYECKHUX BEIICCTB https://globallab.ru/
BUBJIMOTEKA IHOK
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 https://Mounypoku.pd/
TOMOJIOTHYECKHM PsAlT I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
5 MeraH 1 3TaH — npocTenIne 1 https://Mounypoku.pd/
MPEACTaBUTENN aJTKaHOB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
o https://monypoku.pd/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONWCTBA 1 IOBAJIIIAE
https://globallab.ru/
DTHIICH U TIPONHMIICH — MPOCTEHIIHe bUBJIMOTEKA TTOK
7 MIPEACTaBUTENM AJTKEHOB ! Bitps: sonypositpg.
['JIOBAJI-JIAB
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https://globallab.ru/

BUBJIMOTEKA [TOK
3 [IpaxTuueckas padora Ne 1. «[lomyuenue https://mMonypoxu.pd/
STUJICHA U U3YYEHHUE €r0 CBONCTBY I'JIOBAJI-JIAB
https://globallab.ru/
Aunkanuensl. byranuen-1,3 u BUBTHOTEKA HOK
https://monypoxu.pd/
9 meTmioyraauen-1,3. [Tonydenue IOEAJIIIAE
CUHTETUYECKOIO KayuyyKa U PE3UHBI https://eloballab.ru/
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, bUBJIMOTEKA TIOK
. https://mMonypoku.pd/
10 TOMOJIOTUYECKUH psill. ALETHIEH — [ IOBAJLJIAE
MPOCTEUILNN MPEICTABUTEIb ATIKUHOB https://eloballab.ru/
BUBJIMOTEKA LIOK
11 Brruncnenus no ypaBHEHHIO XUMHYECKOU https://Mounypoku.pd/
peakmu I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LIOK
12 Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh https://mMonypoku.pd/
apeHOoB I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
13 I'eneTnyeckas CBA3b yrieBOLOPOAOB, https://mMounypoku.pd/
IIPUHAUISKAIIUX K pa3JINnYHbIM KiaccaM I'JIOBAJI-JIAB
https://globallab.ru/
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB: SUBJIMOTEKA HOK
N https://mMonypoku.pd/
14 MPUPOJIHBIN ra3 U MOMyTHBIE HEPTIHBIC [JIOBAJLJIAE
ra3bl, He)Th U IPOJYKTHI €€ mepepadboTKu https://eloballab.ru/
[IprupoaHbIe ICTOYHUKH YTJIEBOJOPOIOB: bUBJINOTEKA TIOK
N https://Monypoxu.pd/
15 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC TIOBATIJIAE
ra3bl, He)Th U IPOJYKTHI €€ mepepaboTKu https://eloballab.ru/
KonTpomnpHas pabota mo pazaen BIBJIMOTEKA LOK
16 P P p y https://Monypoku.pd/
«YTIIeBOIOPOABD) [ TTIOBAJLJIAE
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https://globallab.ru/

BUBJIMOTEKA [TOK
17 IIpenenbHbIe OAHOATOMHBIE CIIUPTHI: https://mMonypokun.pd/
METaHOJI U 3TaHoJ. BomopoiHas cBs3b I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA [TOK
18 MHOroaTomMHbl€ CIUPTHI: STHUJICHIJIMKOJIb U https://monypoxu.pd/
TIIALEpUH I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
19 @DeHOoI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE https://mMonypoku.pd/
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNE I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
20 Anpreruast: GopManbIeTHI U https://Mounypoku.pd/
arerTanpaerun. AneTtod I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA ITOK
71 OIHOOCHOBHEIE MPEACTbHBIC KAPOOHOBBIC https://mouypoku.pd/
KHCJIOTHI: MypaBbHHAs U YKCyCHast I'/IOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IHOK
2 [TpakTtuyeckas pabora Ne 2. «CoiicTBa https://monypoku.pd/
pacTBOpa YKCYCHOM KHCIOTBI» I'JIOBAJI-JIAB
https://globallab.ru/
CreapuHOBas ¥ OJICMHOBAsT KUCIIOTHI, KaK BUBJIMOTEKA LOK
23 MPEJICTAaBUTENN BBICIINX KapOOHOBBIX hUtps://MOUYDOKH. p/
['JIOBAJI-JIAB
KUCTIOT https://globallab.ru/
BUBJIMOTEKA IIOK
24 MBpbLia Kak coJId BBICIINX KapOOHOBBIX https://monypoku.pd/
KHCJIOT, UX MOIOIIee JeiicTBIE I'JIOBAJI-JIAB
https://globallab.ru/
CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE bUBJIMOTEKA HOK
25 https://Monypoku.pd/
KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX [ IOBAJLJIAE
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a¢hupoB https://globallab.ru/
BUBJIMOTEKA 1IOK
26 JKupsl: Tunposns, NpuMEeHEHuE, https://mMonypokun.pd/
OuoJstornyeckas pojb >KHPOB I'JIOBAJI-JIAB
https://globallab.ru/
VYTIIeBOIbI: COCTaB, KiTacCU(pUKAITHSI. BUBJIMOTEKA HOK
27 Bakueiume npeicTaBUTENN: TIIIOK03a https://MoUypOKIL.pA/
p ' ’ TJIOBAJI-JIAB
(bpyxTo3a, caxaposa https://globallab.ru/
BUBJIMOTEKA 11OK
28 Kpaxman u nemitonos3a Kak NpupogHbie https://mMonypoku.pd/
[HOJIUMEPHL I'JIOBAJI-JIAB
https://globallab.ru/
KoHnTponpHas pabora mo pasaeny BUBJIMOTEKA ITOK
29 «Kucnopoacoaep:xaiiue opraHn4eckKue https://mMouypoku.pd/
coeauHeHus»/ Beepoccuiickas ['JIOBAJI-JIAB
MIPOBEPOYHAs paGOTa https://globallab.ru/
OO0m1as XxapakTepuCTHUKa a30TCO ISP KAIINX bUBJIMOTEKA LOK
30 OPTraHMYECKUX COCTUHCHUH / hitps://MORYDOKH. D/
P ° TJIOBAJLJIAB
BCCpOCCI/H/ICKaﬂ MMpOBEpOIHAA pa60Ta httDS'//}Z]Oballab ru/
BUBJIMOTEKA 11OK
31 AMUWHBI: METHUJIAMUH U aHWJIHH hitps://MORYpOIH. DY/
’ I'JIOBAJI-JIAB
https://globallab.ru/
AMUHOKHUCIOTH Kak aM(pOTepHbIS
OpPraHWYECKUE COCTUHEHHUS, UX BUBJIMOTEKA LIOK
32 ouosornueckoe 3HaueHue. [lentuapl. beakn hitps://mouypoKu.pd/
) ‘ I'JIOBAJI-JIAB
KaK IIPUPOJHBIE BEICOKOMOJIEKYIIIPHBIE https://eloballab.ru/
COECIUHEHUS
BUBJIMOTEKA 1IOK
33 OCHOBHBIE TOHATHUS XUMHUU https://mouypoxu.pd/
BBICOKOMOJIEKYJISIPHBIX CO€UHEHUN I''IOBAJI-JIAB
https://globallab.ru/
34 OCHOBHBIE METOBI CHHTE3a BUBJIMOTEKA 1HOK
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BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM.

HJ'IaCTMaCCLI, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

| https://monypoxu.pd/
I'JIOBAJI-JIAB
https://globallab.ru/
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n Mayp Bcero KOﬁHTpOJIL HpIC HpﬁaKaneckne u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecype
BUBJIMOTEKA IHOK
1 XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS 1 https://mMouypoku.pd/
KOH(UTYypaIysi aTOMOB ['JIOBAJI-JIAB
https://globallab.ru/
[Tepuonnueckuii 3akoH u [leprnonnueckas BUBJIMOTEKA 1HOK
2 cHCTEMA XUMHUYECKUX 3eMeHToB [[. 1. 1 https://Monypoku.pd/
MeneneeBa, uX CBSI3b C COBPEMEHHOM ['JIOBAJI-JIAB
Teopneﬁ CTPOCHHSI aTOMOB https://globallab.ru/
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX JIEMEHTOB U UX COCJIMHCHUH I10 BUBJIMOTEKA IHOK
3 rpyImiaM U nepuojam. 3HaueHue 1 https://mMonypoku.pd/
IIEPUOJNYECKOrO 3aKOHA U CUCTEMBI I'JIOBAJI-JIAB
xuMudeckux annemenToB /.M. MenpaeneeBa B https://globallab.ru/
pPa3BUTHHU HAYKH
Crtpoenue BemiecTBa. XUMHUUYECKasl CBSI3b, €€ BUBJIMOTEKA LOK
4 BU/JIBI, MEXAHU3MBI 00pa30BaHUs 1 https://momypoKu.pd/
: ! é’ [JIOBAJI-JIAB
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b https://cloballab.ru/
BanieHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD. BUBJIMOTEKA 1IOK
5 Crenenb okucieHus. Bemniecta 1 https://monypoxu.pd/
MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO I''IOBAJI-JIAB
CTPOCHHS https://globallab.ru/
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. BUBJIMOTEKA LIOK
6 HcTtuHHBIE B KOTJIOUIHBIE PACTBOPEI 1 https://momypoKn.pd/
v PacTBOPEL. TJIOBAJI-JIAB
accoBas J0Ji BEUIECTBA B paCTBOpE https://eloballab.ru/
7 Knaccudukanus 1 HoMEHKIATypa 1 BUBJIMOTEKA IHOK

HEOpPraHWYeCKuX coeMHeHni. [ eneTnueckas

https://monypoku.pd/
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CBsA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX

I'JIOBAJI-JIAB

HaIpsHKEHUH METaJUIOB

KIIACCOB https://globallab.ru/
Knaccugukanus XuMHUecKux peakiuuii B SUEJIMOTEKA LIOK
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU. 1
https://mMonypoku.pd/
8 3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH JIOBAJLJIAB
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH https://eloballab.ru/
XUMHYECKHUX PEAKLMIX
BUBJIMOTEKA [HOK
9 Ckopoctb peakiun. OOpaTuMble peaKiuu. https://monypoxu.pd/
XUMHYECKOE paBHOBECUE ['JIOBAJI-JIAB
https://globallab.ru/
[IpakTnueckas padora Ne 1. «BnusiHue SUBJIMOTEKA TIOK
https://mMonypoku.pd/
10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh TTIOBATLIIAE
XHMHIECKOH PEaKIHK https://globallab.ru/
OnexTponuTuueckas auccouuanus. [lonstue BUBJIMOTEKA LHOK
11 0 BogopoaHoM Mnokasareie (pH) pactBopa. https://monypoxu.pd/
Peakuuu nonnoro oomena. I'mapoinus I'JIOBAJI-JIAB
OpPraHMYECKMX M HEOPIaHNYECKUX BEIECTB https://globallab.ru/
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bUBJIMOTEKA TIOK
https://monypoku.pd/
12 peakuuu. [lonstre 06 amekTponunse JIOBAJLIIAB
pacIIaBoB U PaCTBOPOB COJIEH https://eloballab.ru/
BUBJIMOTEKA IHOK
13 KonrtponbHas pabota no pasaeny https://Mounypoku.pd/
«Teopernueckre OCHOBBI XUMHUU» ['JIOBAJI-JIAB
https://globallab.ru/
Meraiubl, ux noyioxenue B [lepuognyeckoit
BUBJIMOTEKA LIOK
cUCTEME XMMUYECKUX 31eMeHTOB /1. 1.
https://monypoku.pd/
14 MeHeneeBa 1 0COOEHHOCTH CTPOSHUS T TIOBAJIJIAE
atromoB. O0m1re (puznyeckre CBOMCTBa https://eloballab.ru/
METaJIOB
15 CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH P BUBJIMOTEKA IIOK

https://monypoku.pd/
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I'JIOBAJI-JIAB

https://globallab.ru/
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX BUBJIMOTEKA LIOK
16 METaJUIOB (HATPUH, Kaaui, KaabIllui, MarHUH hitps://momypoxi.p¢/
IATDH, > KAIbIHH, : JIOBAJLJIAB
ATIOMUHUN) U UX COSTUHECHHI https://eloballab.ru/
BUBJIMOTEKA ITOK
17 XHUMHYECKHE CBOMCTBA XPOMA, MEAU U UX https://Monypokn.pd/
COCIMHEHH I I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA LHOK
18 XuMuYecKre CBOMCTBA [IMHKA, JKelle3a H UX https://Mounypoku.pd/
COCJIMHEHU I'JIOBAJI-JIAB
https://globallab.ru/
[IpakTuueckas padbora Ne 2. "Pemienue SUBJIMOTEKA TIOK
19 AKCIEPUMEHTAIBHBIX 3aa4 110 TEME https://momypori.p¢/
iy PHMCH TJIOBAJI-JIAB
«VIeTaJIbD) https://globallab.ru/
Hemeramisl, ux monoxeHUE B BUBJIMOTEKA 1HOK
20 IIepuonnueckol cUCTEME XUMHUYECKHUX https://mMonypoku.pdy/
anemenToB JI. . MeneneeBa u I'JIOBAJI-JIAB
0COOEHHOCTH CTPOCHHSI aTOMOB https://globallab.ru/
duznveckKrue CBOMCTBA HEMETAIIIIOB. BUBJIMOTEKA LIOK
21 AnioTponus HEeMeTauIoB (Ha puMepe hiips:/AOnypOKIL. po!
P PHMED TJIOBAJI-JIAB
KHCIIopoJia, cephl, hocdopa u yrieposaa) https://eloballab.ru/
BUBJIMOTEKA IIOK
2 XUMHUYECKHE CBOMCTBA raJOT€HOB, CEPBI U UX https://mMonypoku.pd/
COeTMHEHH I I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA 1IOK
23 XuMuueckue CBOCTBa a3oTa, pochopa u ux https://monypoxu.pd/
COeIMHEHM I'JIOBAJI-JIAB
https://globallab.ru/
24 XHWMHMYECKUE CBOMCTBA YIiIepoaa, KpEMHUS U BUBJIMOTEKA IIOK
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HUX COeIUHEHUN

https://monypoxu.pd/

['JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA [HOK
75 [IpumeHeHne BaXXHEUIIINX HEMETAIOB U UX https://mMouypoku.pd/
COCIMHEHU I I'JIOBAJI-JIAB
https://globallab.ru/
OG6o6uieHNe U cUcTeMaTU3allus 3HaHUH 110 BUBJIMOTEKA LIOK
26 teme «Hemeramnbl». Beruncnenus no https://Monypoku.pd/
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U I'JIOBAJI-JIAB
TEPMOXUMHUYECKUE PACUETHI https://globallab.ru/
[IpakTuueckas padborta Ne 3. «Pemienue BUBJIMOTEKA LOK
27 JKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME Nips: ! MoHypOKIL (!
" " ['JIOBAJI-JIAB
Hemerasbi™ https://globallab.ru/
BUBJIMOTEKA IHOK
8 KontponbHas padoTa mo TeMaM «MeTauibi» https://mMonypoku.pd/
u «Hemeramibny I'JIOBAJI-JIAB
https://globallab.ru/
BUBJIMOTEKA IIOK
29 Heoprannueckue 1 OpraHM4ecKue KUCIOTHI. https://Mounypoku.pd/
Heoprannueckuie u OpraHM4ecKue OCHOBAHMS I''IOBAJI-JIAB
https://globallab.ru/
AMdoTepHbIE HEOPTAaHUYECKUE 1 BUBJIMOTEKA 1TOK
30 OpraHvyvecKue coenuHenus. [ 'enernueckas https://mMonypoku.pd/
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX I''IOBAJI-JIAB
BEIIECTB https://globallab.ru/
Ponb xumun B o6ecrieueHuN 3KOJTOTUIECKOM, bUBJIMOTEKA TIOK
31 SHEPTEeTUYECKON U MUIIEBON O€30MaCHOCTH hLps: /A MONYpOKIL. pef
’ I'JIOBAJI-JIAB
Pa3BUTHHI MCAHIIMHET https://globallab.ru/
[IpencraBienust 06 0OIMX HAYYHBIX BHBJ.IHOTEKA HOK
32 MPUHIMIIAX TPOMBILIIEHHOTO TIOJYYEHHUS hitps:  MoYpORIL P
. ['JIOBAJI-JIAB
BEKHCUIINX BCILCCTB https://globallab.ru/
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33 YenoBek B MUpPE BELIECTB U MATEPUATIOB

BUBJIMOTEKA LIOK

https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/

34 XuUMHS U 300pPOBbE YEIOBEKA

BUBJIMOTEKA 1HOK

https://Monypoku.pd/
I'JIOBAJI-JIAB
https://globallab.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KITACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

Teopernueckre OCHOBbI OPraHN4eCKOW XUMHUH

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBISAIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHUMHUHM B T[O3HAHUU
SBJIGHUHA TpUPONbI, B (OPMHUPOBAHMM MBIIUICHUS U KYJIbTYpHI
AUYHOCTH, €€ (YHKIMOHANBHOM T'PAMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs TNPAaKTHUYECKUX 3aJad M SKOJIOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IMIPUPOIHON cpesie

Biagenne cucrteModl XMMMYECKUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIArarIue MIOHATHS (Mouexyna, BaJICHTHOCTD,
3JEKTPOOTPULATENBHOCTD, CTEIIEHb OKHCIICHHs, XMMHYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJISIpHBIAH OO0BEM, YIJIEPOIHBIN CKeJleT,
GyHKIMOHANBHAST ~ TpyNmHa,  pagukalr,  HW30MepHusi,  H30MEpHI,
TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOA- H
a30TCoJEpKaIUe COECJUHEHUs, OMOJIOIMYECKM AKTHBHBIE BEILECTBA
(yraneBogpbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpPUHM U 3aKOHBI (Teopus
XMMHUYECKOIO CTpPOEHMsI opraHmdeckux Bemects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XHMHUH, (AKTOJIOTHYECKUE
CBEIGHUSI O CBOMCTBaX, COCTaBe, IOJIyYeHUHM U 0e30IacHOM
HCIIOJIB30BAHUM BAKHEMIIMX HEOPraHMYECKMX M OPraHMYECKHUX
BEIIECTB B ObITY U IPAKTUYECKOH JIeATEIIbHOCTH YeJIOBEKa

1.3

1.4

ChopMUpOBaHHOCTb YMEHHUH BBIABIATH XapaKTE€pHbIE MPHU3HAKH
MOHATUH,  yCTaHABIMBATH WX  B3aMMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATHSA IIPU OINMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAICHUI OPraHUYECKUX COCIUHEHNN

c(hOpMUPOBAHHOCTh YMEHHI HCIIOIH30BaTh XUMHUYECKYI) CHMBOJUKY
JUISL COCTaBIIEHUSI MOJEKYNISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB M  ypaBHEHUU
XUMHYECKHUX PEaKIINil, U3TOTaBIUBATh MOAEIU MOJIEKYJI OPraHUYEeCKUX
BCIICCTB IS WJLUIIOCTPAMU HMX XUMHUYCCKOIo W MPOCTPAHCTBEHHOI'O
CTpOCHHS

1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHABIUBATh  NPHUHAJICKHOCTD
U3YYEHHBIX OPraHMYECKMX BEIIECTB IO MX COCTaBy U CTPOCHHIO K
ompenenéHHOMy Kiaccy (TpyIme) COeIWHEHHWH (yriieBOIOPOMIbI,
KHUCJIOPOA U a30TCOAEp)KalllMe COEAMHEHHs, BBICOKOMOJIEKYJISPHbIE
COCJMHEHUs), JaBaTh WM  Ha3BaHUS [0  CHUCTEMAaTHYECKOM
HomeHknarype (IUPAC)

L.5

1.6

ChopMupoBaHHOCTb YMEHUS ONPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COECAMHEHUSX (OJMHApHBIE U KPaTHbIE)

ChopMHpoBaHHOCTh  yMEHHUS TMPUMEHATH: TOJOXKEHUS  TEOpUu
CTpOeHHusl opraHudeckux BemiectB A.M. BytnepoBa mist oObsiCHEHUS
3aBUCUMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUsI MaCChl BELIECTB



YrieBoaopobl. Kucnopoaconepxariue u a30TcoJIepKalre
OPFaHI/I‘IGCKI/Ie COCINUHCHU . BI:ICOKOMOJICKy.]ISIpHLIC COCONHCHUA

2.1

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPUBHAIBHBIC HAa3BAHHS
OTJICIIBHBIX OPraHMYECKHX BEIIEeCTB (ITHJICH, NPOIWICH, alleTUJICH,
STWICHIJIUKOJb, TIHIEPUH, (QeHon, Qopmanbaerun, ameraibIeTui,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTa,
CTCapuHOBAs KHUCJIOTA, TJIIOK03a, (PPYKTO3a, Kpaxmall, IIeJUII0I03a,
TJTAIIVH )

2.2

ChopMUPOBAaHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHUE,
¢usnyeckue M XUMHYCCKHE CBOWCTBA THUIUYHBIX IPEICTABUTEICH
pasIMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, JTHIIEH,
MPONWJICH, aneTwieH, OyramueH-1,3, wmermnOyramuen-1,3, Oenzodn,
METAHOJI, TAHOJI, YTHJCHIJIMKOb, TIIMICPUH, (EHOJ, aleTaabIeru,
MypaBbHHAs M YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMal, IeJUTHJI03a,
AMHHOYKCYCHasl KHCJIOTA)

2.3
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ChopMupoBaHHOCTb YMEHHS WIUTIOCTPUPOBATh I€HETUYECKYIO CBS3b
MEXAY  TUIOUYHBIMU  IPEJICTAaBUTEISAMHU  Pa3IMYHBIX  KJIACCOB
OpPraHUYECKUX BEIECTB YPAaBHEHUSIMH COOTBETCTBYIOIINX XUMHUUECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpPMYII
CdhopMupoBaHHOCTD YMEHMUS XapaKTepU30BaTh UCTOYHUKHU
YIJI€BOJIOPOAHOIO ChIpbs (HEQTH, IPUPOIHBIN ra3, yroib), CIOCOObI UX
nepepaboTKU U MPAKTUUECKOE NPUMEHEHHE IPOYKTOB NepepadoTKU

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCT YMEHUH BIIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX
METOAaX HAay4YHOT'O MO3HAHMSI, UCTIOIB3YEMBIX B XUMUU MPHU U3yUECHUU
BEUIECTB W XHMMHUYECKUX sABIECHUN (HAOIIOJEeHUE, HU3MEpEeHHe,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), KCII0Ib30BATh CHUCTEMHBIE
XUMHUYECKUE 3HaHWsS [N TPHUHIATHS pEeIIeHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHHUEM

CpopMHUpOBAaHHOCTH, yYMEHUW COONIOAATh TIpPaBWJIA TOJI30BAHUS
XUMHUYECKON TMOCynoil u 1abopaTOpHBIM 00OpYIOBaHHMEM, a TaKKe
MpaBWIa OOpaIleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMH
IO BBITIOJIHEHUIO JT1a00paTOPHBIX XUMHUYECKUX OMBITOB

33

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATh U BBITOIHATH XMMUYECKHH
OKCIICPUMCHT (HpeBpaHleHI/IH OpraHN4YC€CKUX BCIICCTB IPpHU HArpE€BaHUU,
MOJTy4eHHE 3TUJIEHA U U3yYEHHE €0 CBOMCTB, KaUeCTBEHHBIE PEAKLIUU
OpraHMYECKHUX BEILIECTB, JEHaTypalus OEIKOB MpU HarpeBaHHH,
L[BETHBIE pPEaKLUU OEJIKOB) B COOTBETCTBUU C MPABUIIAMHU TEXHUKHU
0€30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U JIaOOPaTOPHBIM
000pyI0BaHUEM; MPEICTABIATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucud ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

34

CdopmupoBaHHOCTH YMEHUI TPOBOANUTDH BHIYMCIEHUS 10 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOTO BEIIECTBA WIIH
MPOJYKTa pEeaKlUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO
U3 UCXOJIHBIX BELIECTB MJIM MPOJYKTOB PEAKIIUH)

3.5

CdhopMupoBaHHOCTD YMEHUU KPUTHYECKH aHaJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIMIO, IMOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoit nHdopMmaru, cetb IHTEpHET U ipyrue)



3.6

ChopMHUpOBAaHHOCT, yMEHHH COOJIOATh TMpaBUja IKOJOTHYECCKU
1es1eco00pa3HOro MOBENEHUS B OBITY W TPYAOBOW NEATEIHLHOCTH B
LEISIX COXPAaHEHUS CBOErO 3[0POBbS M OKpPYKAIOIIEH MPUPOTHOM
Cpeabl, OCO3HAaBaTh OMACHOCTH BO3JCHCTBUS HA JKHMBBIE OPTraHU3MBI
onpeAeNEéHHBIX OPraHUYEeCKUX BEIIECTB, MOHUMAasi CMBICT MOKa3aTels
[IAK (upenenbHO JONYCTHUMOM  KOHLEHTpALUHM), IMOSCHATH Ha
npuMepax crnocoObl YMEHBIICHHUS U MPEAOTBPALLEHUS UX BPEIHOrO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

TeopeTnyeckre OCHOBbI XUMUU

Binanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOPAas BKIIFOYAECT:
OCHOBOTIOJIATAIOIINE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-dIIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, KpUCTAIMYECKass pemérka, THIbl XUMHUYECKUX peaKIui
(OKHCITUTEIIBHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKUE,
peaKiMyd HOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJHUTHI, HEIICKTPOJIUTHI,
AJIEKTPOJIUTAYECKAS. ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKON PEaKIuu, XMMHUYECKOE PABHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUSl DIEKTPOJUTHUUECKON aucconuanuu, llepuoguydeckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOIOTUICCKUE CBECHUS O CBOMCTBAX,
COCTaBe, MONYyYeHMH U O€30MacHOM HCIOJIb30BAHUU BaKHEUIIHNX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON AeATEIHbHOCTH
YyeJ0BeKa

1.2

CdopMHpOBaHHOCTh yYMEHHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IIOHATHSA IIPpU ONHMCAHUM CTPOEHUS MW CBOMCTB HEOPraHWYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSA3b XUMHUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BnageHne OCHOBHBIMH METOJAaMH HAy4HOTO ITO3HAHUS BELIECTB U
XUMHYECKUX sABJIEHUN (HaOmoaeHue, H3MEpeHHue, SKCIEPUMEHT,
MO/JIJIMPOBAHHE)

1.4

1.5

ChopMupoBaHHOCTh yYMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCJIICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX PaA3JIMYHOIO
cocTaBa, BHJ  XHMHYECKOW  CBSi3W  (KOBaJeHTHAas,  HMOHHaf,
MeTaJuTH4ecKasi, BOJIOPOHAsI) B COCIUHEHHIX, THI KPUCTALTHYECKON
pEMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJspHas, MOHHAS,
METaJUTHYECKast)

CdopmMupoBaHHOCTh YMEHUN ONpPEAENATh XapakTep Cpellbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

C(I)OpMHpOBaHHOCTB YMCHUA KJ'IaCCI/I(bI/II_II/IpOBaTB XHUMHUYCCKUC



1.7

PEaKIyy MO pa3INYHBIM MpPU3HAKaM (YUCITY M COCTAaBY PearnpyroIIix
BEIIECTB, TemIOBOMY J(h(}EeKTy peakiuu, HW3MEHEHHUIO CTereHel
OKHCIICHHSI ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIHUH,  YYaCTHIO
KaTaJlu3aTopa)

ChopmupoBaHHOCTE YMEHUH  COCTABIIATh YpPaBHEHHUS  PEaKIUil
pPa3JIMYHBIX THUIIOB, MOJHBIE WU COKpAIIEHHBbIE YpPaBHEHUS pEaKUUN
HMOHHOTO 00OMEHA, YUUTBIBAsL YCIOBUS, IIPU KOTOPBIX 3TH PEAKIIMH UAYT
J10 KOHIIa

1.8

1.9

1.10

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOLINE
KaueCTBEHHBIM COCTaB  PA3JIMYHBIX  HEOPraHWYECKUX  BEILECTB,
pacrno3HaBaTh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOUINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB

ChopMupoBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX peaxuit MOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX PeaKIHi

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHSTh 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaklny OT Pa3jiNdHbIX (haKTOpPOB

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle HlaTenbe)

OO6m1ast 1 HeOpraHU4vecKask XUMHs

CpopMuUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. Menneneesa Hu JIEMOHCTPUPOBATh ero
CHUCTEMATU3HUPYIOLIYIO,  OOBSICHUTEIBHYID U  IPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cuctemMbl xumMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHoONIb3ys
MOHATUSA «S-, p-, d-dTEKTPOHHBIE OpOUTANNY), «IHEPTEeTUUECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEJWHEHUH MO MepuojaM WU rpymnmnam
[Iepuoanueckont cucremsl XxuMuueckux 3neMeHToB .M. Menneneesa

2.3
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CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHHWE  TE€HETUYECKOW  CBA3M  MEXKAY
HEOPTaHWYECKHMH  BEUIECTBAMH  C  TOMONIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUit

CdopmMupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  INPUHAAJIEKHOCTh
HEOPraHUYECKUX BEUIECTB II0 MX COCTaBY K ONPEAEIEHHOMY KIaccCy
(rpymme) coenuHEHUN (MPOCThIE BEUIECTBA — METAJUIbl M HEMETAJLIbI,
OKCH/Ibl, OCHOBAHUSI, KUCIIOThI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

2.6

ChopMupoOBaHHOCTh YMEHUH MCIIOIB30BaTh XMMUYECKYIO CHUMBOJIUKY
JUIS  COCTaBlieHUS (OpMYyJ BEIIECTB U YpPaBHEHUM XHUMHYECKHX
peakumii, cucreMatnueckyto HomeHknatypy (IUPAC) u tpuBuaibHble
Ha3BaHMsS OTHEIbHBIX HEOPraHMYECKHWX BellecTB (yrapHblii ras,
YIIEKUCIIBIA ra3, aMMHaK, raméHas W3BECTb, HeEraml€Has H3BECTb,
MUTHEBAs COJIA, MTUPUT U IPYTHE)

CdopmupoBaHHOCTh YMEHHUN XapaKTepH30BaTh (OMUCHIBATh) OOIIME




2.7

XMMHMYECKHE CBOMCTBA HEOPTAaHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKAATh  CYLICCTBOBAHME  I'EHETUYECKOM  CBSA3M  MEXAY
HEOPraHU4YECKUMU BELIECTBAMHU c IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

CdopmupoBaHHOCTh YMEHHI TJIAHUPOBATH M BBITIONHATH XUMUYECKUN
IKCIIEPUMEHT (PA3JIOKEHUE IEPOKCUIA BOJOPOJAa B IPHCYTCTBHH
KaTaJn3aTopa, ONPEACNICHHE CPEAbl PACTBOPOB BELIECTB C ITOMOLIBIO
YHHBEPCAIHOTO HHIUKATOPA, BIUSHUE Ppa3UYHBIX (HaKTOPOB Ha
CKOPOCTh ~XMMHYECKOH pEaklUuH, peaklud HOHHOr0 OOMEHa,
Ka4yeCTBEHHBIC PEaKLUH Ha CyiIb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUA, PCHICHUC JSKCIICPUMCHTAJIBHBIX 3aaa4 II0 TEMaM
«Mertamnbs» U «HeMmerauibl») B COOTBETCTBUM C HPaBHIAMH TEXHHKU
0€30MaCHOCTH TpH OOpAaIIeHWH C BEIIECTBAMH M JIAOOPAaTOPHBIM
00opyI0BaHUEM; HPE/ICTABIATD pe3yJabTaThI XHMHYECKOTO
JKCIIEpUMEHTa B (QOpMe 3amucu YypaBHEHUH COOTBETCTBYIOIINX
peakiuii 1 GOpPMYIMPOBATh BBIBOIbI HA OCHOBE ITHX PE3YJIbTATOB

2.8

2.9

ChopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBWiIa IOJIb30BAHUS
XUMHUYECKOM TOCYI0M W J1abopaTopHBIM OOOpYyAOBaHUEM, a TaKkKe
MpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
IO BBITTOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB

CdpopMupoBaHHOCTH YMEHHI XapaKkTepPU30BaTh XUMHYECKHE
MIPOLIECCHI, JIKAIIUE B OCHOBE MPOMBIIIEHHOTO TMOTYyYEHUSI CEpPHOMN
KHCJIOTHI, aMMHaKa, a TaKkke C(POPMHUPOBAHHOCTH IPEACTABICHUI 00
OoOIIMX HAy4YHBIX MPHUHIMIAX ¢  JKOJOTHYECKHX Mpobiemax
XUMHUYECKOI0 IIPOU3BOJICTBA

XUMHUS U )KU3HL. PacuéTrl

3.1

3.2

33

ChopmMupoBaHHOCTh MPEACTABICHUNH O XUMHUYECKOM COCTaBISIOLICH
€CTECTBEHHOHAyYHOW KapTHUHbI MHpa, pPOJIM XUMUU B [O3HAHUU
SBIIGHUWA TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMON IS
pelieHusl NpPaKTUYEeCKUX 3a7ad M SKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IPUPOJIHON cpesie

CdopmupoBaHHOCTH yMEHUN KPUTHYECKH aHAIM3UPOBATh
XUMHUYECKYI0 MH(OpMaIuio, MOIy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHKaIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOAATh TIPABWJIA DKOJIOTHYECKHU
11eJ1IecO00pa3HOro TMOBEEHUS B OBITY M TPYIOBOM JAEATENbHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH NPUPOIHON
Cpelbl

34

3.5

Oco3HaBaThb OMACHOCTh BO3JEUCTBUSI HA JKUBBIE OpPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHUMAs cMbIch nokaszatens [1/1K, moscHsaTh
Ha MpUMepax crmocoObl YMEHBIICHUS U MPEAOTBPAIEHUS UX BPEIHOTO
BO3JEHUCTBUS HA OPTaHU3M YEJIOBEKa

ChopmupoBaHHOCTE  yYMEHUH MIPOBONTH BBIYHCIICHUS c
WCTIOJh30BAHUEM TIOHITHS «MAaccoBasi JIOJISl BEIIECTBA B PAaCTBOPE»,
OOBEMHBIX OTHOIICHHA Ta30B NPH XUMHUYECKUX PEAKIUSAX, MacChl
BEIIECTBA WM 00bEMa Ta30B 1O MU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYAcTBYIOIIMX B PEAKIMH BEIECTB,
TETJIOBOr0 d(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl




BEIIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUSA

1

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHHqCCKOﬁ XUMHUHU

1.1

[Ipenmer opranuuyeckoil XUMuu: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAUCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUS] OPraHUYECKUX
coequHenniit A.M. BytnepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CrtpykrypHble (OpMyiIbl OpraHMYeCKHX BellecTB. ['omMonorus, wu3oMepus.
Xumuueckasi CBsI3b B OPraHUYECKUX COCAUMHEHUSX — OJMHAPHBIE U KpaTHbBIC
cBsi3u. [Ipencrasienue o kiaccuuKay OpraHuuecKuX BElIeCTB

1.3

2.1

HomeHnknarypa opraHMyeckuxX COEAMHEHHMH (cucTeMaTudeckas) U TpUBUAJIbHBIC
Ha3BaHMsI BAKHEHIIMX IPEJCTaBUTENEH KIAaCCOB OPIraHUMUYECKUX BEILIECTB
VYri1eBo10pObI

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psiA. MeTaH u 3TaH — npocTeiime
MPEJCTaBUTENN AJIKAHOB: (U3NYECKHE W XHUMHUYECKHE CBOWCTBA (peaKIuu
3aMeIlIeHUs ¥ TOPEHHUs1), HaX0XKJICHUE B IPUPOAE, MOIyUYeHUE U IPUMEHEHNE
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AJKEeHBI: COCTaB U CTPOCHHE, NOMOJIOTMYECKHH psf. ODTWIEH M NIPONWIEH —
[IPOCTEHIINE MPEICTABUTENIN AJIKEHOB: (DU3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu T'HJIPUPOBAHUS, TallOTCHUPOBAHUSA, THApaTalldd, OKHUCICHHUS U
MIOJINMEPU3ALIUH ), IOJy4YEHUE U IPUMEHEHHE

Anxaguensl: OyraaueH-1,3 u MerunOyragueHn-1,3: crpoeHue, BaxHeine
XMMHYECKHEe CBOMCTBa (peakuus noaumepusanuu). IlogydyeHue cMHTETHUECKOTO
Kay4yKa U pe3UHbI

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMIA TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPO€HHE, (QHU3MUECKUe U
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHUS, TAJIOT€HUPOBAHUS, THApaTalluH,
TOpPEHMSI), TOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHE U XHMUYECKHE CBOMCTBa
(peakuyy raJoreHMpoBaHMsI 1 HUTPOBAHUS), IOJTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHMEe CBOMCTBa  (peakuuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUSA), MOJyYEHHE M NpUMeHEHHe. TOKCHYHOCTh
apeHOB. ['eHeTHdyeckas CBS3b MEXIY YIVIEBOJAOPOJAMH, MNPUHAICKAIIUMU K
pa3IMYHbIM KJIaccaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPO0B. [IpupoaHblil Ta3 1 monyTHeIE HeTIHbIE
ra3el. Hedtp 1 e€ mpoucxoxaenne. Criocodsl nmepepaboTku HEPTH: MeperoHka,
KPEeKUHT (TepMUYECKHH, KaTamuTU4eckuii), muponu3. [IpoaykTel mepepaboTKu
He(TH, X NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yrosib u
MIPOJYKTHI €T0 MepepadoTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHUA

3.1

Hpe,Z[CJ'IBHBIe OIHOATOMHBIC CIIMPTHI. MeTtaHo U ATaHOII: CTPOCHUC, (1)I/I3I/IHCCKI/IC
n XHUMHUYCCKUEC CBOMCTBa (peaKI_[I/II/I C AKTUBHBIMU METajljlaMu,
raJJIorcHOBOJOpOaAaMH, FOpCHI/Ie), IMPUMCHCHUC. BOI[OpO,Z[HBIe CBiA3U MCKIAY
MOJICKYJIaMH CITMPTOB. HeﬁCTBI/Ie MCTAaHOJIa U 3TaHOJIa Ha OpraHu3M YCJIOBCKA.
MHoroatoMHbIe CIIMPTHIL. OTUIICHTIINKOIb U NIMOCPUH: CTPOCHUC, (I)I/ISI/I‘-ICCKI/IG u
XHUMHUYCCKUEC CBOMCTBaA (BSaHMOHGﬁCTBHe co IICJI0OYHBIMH METaJlJIaMH,
KauCeCTBCHHAaA pCaKOUA HAa MHOI'OAaTOMHBIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHusm



YCIOBCKa. HpI/IMeHeHI/IC TIIMOEPHUHA U OTUJIICHITIUKOJIA

3.2

33

3.4

3.5

3.6

4.1

4.2

5.1

5.2

@®eHod: CTpOEHHE MOJIEKYJbl, (U3MYECKHMEe U XUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

Anberuasl ¥ KeToHbl. POpMabIETH, aleTalbACTHI: CTPOCHUE, (PU3NIECKIE U
XMMUYECKHE CBOWCTBA (PEaKLUMU OKUCIIEHUS U BOCCTAHOBIJIEHUS, KAYECTBEHHBIE
peaxkuun), NoJy4eHue U IpUuMEHEHUE

OAHOOCHOBHBIE IpeAEIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHas M yKCyCHas
KHUCJIOTBI: CTPOEHUE, (pU3nUecKue U XMMUYECKHe CBOMCTBA (CBOMCTBa, o0ImMe 11
Kjlacca KHUCJIOT, peakius dSTepuuKaluu), TI[OIydYeHHe U [pPUMEHEHHE.
CreapuHoBasi U OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE

CrnoxHbie 3GUpbl KaK MPOU3BOJHBIC KAPOOHOBBIX KHUCIOT. [ MIPOIU3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue xupoB. bruonorudeckas posb
KHUPOB

VYrneBoabl: cocTaB, Kiaccuukaius yriaeBoaoB (MOHO-, AW- U TOJHCAXapUIIbI).
I'moko3a — mpocredmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
¢busnueckre U XUMUYECKUE CBOKCTBA (B3auMozeiicTeue ¢ ruapokcunom meau(Il),
OKHUCJICHHE aMMHayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHuHE,
OpO’KeHHE TIIOKO3bl), HAaXOXKICHHE B MPUPOJE, MPUMEHEHHUE, OHOJIOrHYecKas
ponb. dotocunTe3. PpyKTO3a KaK MU30MEP IIIOKO3bl. KpaxMai u Hesmiono3a Kak
npupoaHble moiauMmepbl. CTpoeHHe KpaxMmana U LeUtoNo3bl. Dusznyeckue u
XUMHUYECKHUE CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUEeCTBEHHAS! PEAKIIUs C HOIOM)

A3oTcoiepikale OpraHu4eckie CoeIMHEHUs

AMUHOKHUCIIOTEl Kak amM(OTepHble OpraHUYecKue coequHeHus. duznueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha MpUMepe INIMIUHA). buojoruueckoe
3Ha4YEeHHE aMMHOKHUCIOT. [lenTuasl

benkn xkak MNpUPOAHBIC BBICOKOMOJICKYJISAPHBIC COCIAUHCHUA. HepBI/ILIHafl,
BTOpHUYHasA W TPCTHYHAA CTPYKTYypa OcnkoB. XUMHUYECKHE CBOWMCTBA OCIIKOB:
THAPOJIN3, A€HATypalusd, KAYCCTBCHHBIC pCAKIIMKU Ha Oenku

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

OCHOBHBIE TOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTETICHB MOJIMMEPU3AIIUHU, CPEIHSIS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEOUHEHUNH —
MOJIMMEPU3AITUS U TTOJIMKOHICHCALIHS

OKCliepUMEHTAIbHbIE METObl M3y4YeHHUS BEUIECTB W UX IpEeBpalleHUil:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMACC,
Kay4dykoB. [loirydeHre CHHTETHYECKOTO KayuyKa U pEe3UHBI

11 KIIACC

Kon
1

1.1

IIpoBepsieMblii JJIEMEHT COJIePKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XuMUYeckuil s1eMeHT. AToM. SIapo aroma, U30TOMbL. DJIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d-DIEMEHTHI.
OcoOeHHOCTH pacnpe/iesieHns 3JIEKTPOHOB [0 OpOUTANSAM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaLlUsi aTOMOB

1.2

[Tepnonnueckuit 3akoH u [leproanyeckas cucreMa XUMHYECKUX 31eMeHToB J[.1.
MenpeneeBa. CBs3p mnepuoanyeckoro 3akoHa M llepumonnueckoil cUCTEMBI



1.3

xuMHuueckux asieMeHToB J[.M. MenaeneeBa ¢ COBpEMEHHON TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMepHOCTI/I U3MCHEHHUS CBOMCTB XHUMHYECKUX DIECMEHTOB U
o0pa3yeMbIX MMH HIPOCTBIX U CJIOXHBIX BEUIECTB IO TpyIIaM U IepHOoJaM.
3HavYeHHE MePUOJUUECKOTO 3aKOHA B Pa3BUTHUU HAYKHU

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHABI XUMHUYECKOW  CBSI3U
(koBajJieHTHAsT HEMOJISIPHAsE W TOJspHas, HWOHHAs, MeTalndeckas). HoHBI:
KaTHOHBI U aHMOHBI. MeXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopogHas cBs3b

1.4

BanenTHOCTS. BJ'ICKTpOOTpI/II_[aTCJ'II)HOCTB. CreneHb OKHUCIICHUSA

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTBA. THUIbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMICTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM peweérku. IloHsATHe O JucnepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Jsl BEIECTBAa B
pactBope

1.6

1.7

Knaccudukanusa Heoprannueckux coeuHeHnii. HomeHkinatypa HeopraHmueckux
BEILIECTB

Xumudeckass — peakius.  Krnaccudukamuss — XMMHUECKUX — peakluii B
HEOPraHUYECKOW M OPraHMYEeCKOM XUMHUU. 3aKOH COXpPAHEHHUS MAacCChl BEIIECTB,
3aKOH COXPaHEHHUs U IIPEBPALLEHUS YJHEPTUHU TP XUMUYECKUX PEAKLIUAX

1.8

CkopocTh peakiinu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

1.10

1.11

OOpatuMmble peakuuu. XuMudeckoe paBHoBecue. DakTophl, BIHAOLIME HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

DnexTponuTrueckas auccouuanus. CuiabHble W ciadbie aeKkTpoiuThl. Cpena
BOJIHBIX PAacTBOPOB BEIIIECTB: KKCJIasi, HEUTpabHAas, MIeJI0YHAs. Peakiiuu HOHHOTO
oOMeHa

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcakuuu
HeOpFaHI/I‘leCKaH XUMUA

2.1

2.2

Hemerannsl. Ilonoxxenne HemeramioB B llepuoanyeckoil cucreMe XMMUYECKUX
anemenToB JI.M. MenzeneeBa U 0COOEHHOCTU CTpPOEHUs aTOMOB. Puznyeckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (Ha IPUMEPE KUCIOPOAA, CEPHI,
docdopa u yriepona)

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbI, a30Ta,
¢dochopa, yrmepoga W KpeMHHs) M MX  COEAMHEHUM  (OKCHIOB,
KHCIIOPOJICO/ICPKAILMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). I[IpumeHnenue
BAKHEUILIMX HEMETAJJIOB U UX COEIMHEHUN

2.3

24

2.5

3.1

Mertannsl. llonoxxenune wmeramuioB B llepuoanueckoil cucreMe XMMHUYECKHUX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04EK
aToMoB MeTtasioB. Obuue ¢pusznyeckue cBoiicTBa MetamioB. CIiiaBbl METAJIOB.
DIEKTPOXUMHUYECKUH Psi/l HANPSIKEHUHA METAJUIOB

XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAIJIOB (HATpUM, Kalui, KaJbLH,
MarHui, ajqlOMHMHUH, IIUHK, XpOM, JK€le30, MeIb) M UX coeauHeHuil. OOmme
CHOCOObI MOJTyYeHHs] MeTaLIOB. [I[pruMeHeHne MeTasuioB B OBITY U TEXHUKE
I'eneTnyeckas CBsI3b HEOPTaHMYECKUX BEILECTB, NIPUHAICKAIIUX K Pa3JIMYHBIM
KJIaccam

XUMUA U )KU3Hb

Pone xuMum B oOecmedeHUH SKOJOTUYECKOW, SHEPTeTHUYECKOW W THIIEBOU
0€30IaCHOCTH, Pa3BUTUU MeIUIMHBL. [IoHATHE O HAyYHBIX MeETO/axX IMO3HAHHUS



BEIIIECTB U XUMUYECKHUX PEAKITUNA

[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOJyYCHHS
BOXHEHIIMX BeleCcTB. UenoBeK B MHUpPE BEUIECTB MU MATEPHAIOB: BAaXKHEUIIHNE

32 CTPOUTENIbHBIC MAaTEpUANbl, KOHCTPYKIIMOHHBIC MaTepHajbl, KPAacKH, CTEKIIO,
KepaMuKa, MaTepuaybl JJs DJIEKTPOHUKH, HAHOMATEPHAJbl, OPraHUYECKUE U
MUHEpaJIbHbIC yI00pEeHUs
Xumusi W 370pOBbE UEJIOBEKA: TMpaBHJIA HCIIOJIB30BAHMS JICKAPCTBEHHBIX

3.3 MpermapaToB, MpaBuiIa 0€30MaCHOTO UCTIOIB30BAHUS IIPEMapaToB OBITOBOM XUMUH

B HOBCCI[HCBHOﬁ KHN3HU



YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
» Xumus. 10 xkmacc. ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»
» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Ax1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

¢ HMHpopManmmoHHO-METOIUIECKOE TUCHMO 00 0COOEHHOCTSIX MPETOIaBaHM
ydaeOHoro npeameta «Xumus» B 2025/2026 yueOHOM TO1Y
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

e MeroanuecKkue peKOMEHIALNH 110 U3YUEHHUIO TeMbI « OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMI B IIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o v_r.pdf

e  VYyeOHO-MeTOANYECKOE 00ECTIEUeHHE MPOIIECCOB MPENOAaBaHUsI XUMUH,
Oounosnoruu, (pU3MKK HA YPOBHAX OCHOBHOI'O OOILETO U CPEAHETO OOLIETO
o0pa30BaHMsl C BKIIOUEHHUEM JOMOJHUTEIEHOTO HHKEHEPHOTO KOMIIOHEHTA
(2024r.) https://edsoo.ru/wp-

content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e bank 3amanuii 115 TEKYIIETO ONCHUBAHUS TI0 YICOHOMY MPEIMETY « XAMHSI»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiva ooo .pdf

e Meroanueckrue peKOMEHAAIUU M0 CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOT 0 po(uiiel U KIIACcCOB C YIIIYOJICHHBIM U3YyUYEHUEM
MaTeMaTuKH, GU3UKU, XUMUH, OMOJIOTUH B 00111€00pa30BaTEIbHBIX
OpraHu3alUsIX ¢ UCTOIb30BaHUEM UH(PACTPYKTYPHI, CO3IaHHOM B paMKax
HaluoHanbHOro npoekra «Oopaszosanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i _en profilej 2025.pdf

e Meroanueckue pekoMeHaanuu. Opranuzanus BzaumoaencTeus “Llkxomna —
BY3 — npennpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v _p 2025.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCHBI CETU
HUHTEPHET
e BUBJIMOTEKA IOK https://Mounypoku.pd/
e [JIOBAJI-JIAB https://eloballab.ru/
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