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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpenHero ooOimiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunuax Poccuiickoit
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K ONPENEICHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS O0YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anmM0OOYCIOBIEHHOCTH IICNICH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeNbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBeKa, a TakKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIeHbl B
mporpaMme MO0 XHMHUHM € YYETOM CHenU(PUKA HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1eaed MW MPUHLUIOB, XapaKTEPU3YIOIIHX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyr poiib B
COBPEMEHHOW IMBUJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOUIETO0 MHUPA, OCO3HAHUSI B3aMMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJIEWCTBYS C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HUM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BbIE  KypChbl —
«Oprannueckas 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
OpraHn4eckon xumuu. POoOpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTHUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckasd xumus» U «OOmas u
HEOpraHuyeckas XuUMus» cQopMupoBaHa B MpPOTrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3yYEHHI0 YydyeOHOro Marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHmyeckom XWUMHM IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B THpeamere «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYarolMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0m1aroiei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHHUM, A TAKKE O XUMUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3M XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIHLHON W MPAKTHUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHWUW, PENICHUS WHTEIUICKTYaJbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XWUMHsS» ~ JAaHHOTO  YPOBHSL  M3YYEHHsS OPUEHTHUPOBAHO  Ha
(bopmHpoBaHre y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SIBJICHUH IIyTEM 3KCIEPUMEHTA W
pEelIeHUs] MPOTHUBOPEYMII MEXIAy HOBBIMH (haKTaMHM U  TEOPETHYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHYECKUX NpodiieMm, a
Takke MpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4JarommMxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU MOJXOJbl K OIPEACIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACHCTBUH, HUMEIOIMX 0a30Boe€ 3HAYEHHE IS
pa3iMuYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpodsieM, NOWCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIEI0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XMMHM Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusI, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIepKaTEeJIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW NMOAXOJ K ONPEACIICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHM LEISIMU W3Y4YEHUs INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIIEH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIC MOHATUA, PYHIAMEHTAIbHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peaklUuid, HEOOXOIUMBIX [UIsI NPUOOpEeTEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUU B OOJbllIed CTEHNeHH OTAAETCA  MpEeArnovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTENIbHOW OpPraHU3aliy, BJIQJCIOIIEr0 He
HAaO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIOCOOAMHU HU
YMEHUSIMH aKTHBHOT'O NOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHON JKU3HU
JUISl peLIEHUS TPaKTUYECKUX 3a/1a4.

B cBf3M C ATUM NpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIee
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJ]a4H, KaK:

ajanrtanusi 00yJaromMXcsl K YCJIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYaIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOUYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMaLIUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl OmbITa JESTEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWMM XWUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YyYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENILHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHauu3a y4eOHOU U
HAYYHO-MTOMYJISIPHON MH(POPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEIICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOIHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHHs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSMHU.

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

OO111e€ Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Henento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTpYKTypHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEHIIUX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPTaHUYECKUX BEILECTB
IIpU HarpeBaHuu (II1aBjIeHHe, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAA. MeraH W d3TaH —
NpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHUss M TOPEHHMs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U NPOIUJIEH —
NpPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATalliM, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TpPOCTEHIINKA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJjoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJIYYEHUE U MPUMEHEHHE. Toayon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peakyuu

2aN02eHUPOBAHUsSL U HUMPOBAHUS), NOJNyYeHue U npumereHue. TOKCUYHOCTD
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apeHoB. ['eHeTHueckas CBsSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAJICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaTUTUUYECKUN), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YeHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hepts» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €TO CBOWCTB.

PacuérHrpie 3anaun.

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

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJIaMH, TOpPEHHUE), MpUMeHeHue. BoaopoaHbie CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
METaJlJIaMH, Ka4eCTBEHHAsl PEakiusi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMaANBIETWJA, AalEeTAIBIETHA: CTPOCHHUE,
bu3nueckue U XMUMHYECKHE CBOWCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNibHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHAs W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEakIus 3TepupuKalum), MOJIy4eHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblila Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [oko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBa (B3aMMOJACHCTBHE C
runpokcuiom Meau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ononornyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3MYecKue W XUMHYECKHE CBOMCTBAa Kpaxmayia (THIpOJus3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M HX IPEBpAIICHUIL:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEICTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(Il), B3aummomeicTBHEe Kkpaxmania C HOJOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IPOJIYKTa PEAKIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumabl.

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

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB W HX MPEBPAIICHUI:
HaOJI0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3aLNN, CPEAHIS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHHH —
MOJIMMEPHU3ALIUS U MOJTUKOHIEHCAIUS.

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

MexnpeaMeTHbIe CBA3H.



Peannsanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIIOIb30BAaHUE Kak OOIIMX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIN (DakT, TUNoTe3a,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, Kiaccu(uKaims, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE.

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

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOIBI, JKHUPHI,
(bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILIMBO,
peCypCHlI.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO IHTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETHYECKHUE MpemnapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [leproanyeckoil cuCTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TEPUOJaM.
3HaYeHue NEePUOANYECKOr0 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XWMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAsi, MOHHAS, MeTajuimdeckas). MexaHu3Mbl
oOpa30BaHUsI KOBAJIGHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuenTopHblil). Bomopoanas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.
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BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHNN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Kimaccupukanuss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKON XHWMHH. 3aKOH COXPAHEHHsS MAcChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSIX.

CKopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbie
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTposauTuueckas nuccounanusi. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTpAJIbHA, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX IPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAJIM3aTOPA, ONPEACICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEaKIum.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakIuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenne HemetaiuioB B llepuomunueckord  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIMX KHACIIOT, BOJOPOAHBIX COCAUHEHUN ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.
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Merannel. Ilonoxenne meramnos B [leproanueckoi cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayutoB. O0mue gusnyeckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHUM, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIBI HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKINH «MeTauibl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
IKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHUE W OINMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pAaTOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYeCTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OTHO
Y3 BEILLIECTB UMEECT MPUMECH.

XuMHUSA ¥ KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIHUINAX POMBIILIECHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIIUE CTPOUTEIIBHBIC
MaTepuaiabl, KOHCTPYKIMOHHBIE MATEpHUasbl, KpPACKHA, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MHUHEPAJIbHbIC
ynoOpeHus.

XUMHST U 30pOBBE YEIIOBEKA: MPABWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOrO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydyeHUH oOmed u
HEOpraHU4eCcKor XumMuu B 11 Kiacce OCyIIeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYyYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHS: HAy4YHBIH (DaKT, rumoTes3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCH(pUKALMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, SABJICHHUE.
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du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKocHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W TpeaMeTHbIM). Hay4dHo-mMeTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/ICATEIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEIILHOCTH U CaMOOIPECIICHUIO;

HAJIM4KME MOTUBAIIMK K O0YUEHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBATHCS B CBOECH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KUe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOUIECTBE
HOpMaMU U TpaBWIAaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
00y4Yaromuxcsl 1Mo peaan3aii IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

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

MPEACTABJICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEKIUNYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJIYYEHUUM U MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIECHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0poBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeHleCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTHM NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/1ad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);
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MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOPECCHil pa3IuiHOTO Pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccuu W peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HHU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIUSHHS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATILHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOAHON Cpele, YMEHHsI HPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYyKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHIICHUU TI00aTBHBIX MTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIEUCHUH YCIOBUMI
YCHENIHOTO TPpyJa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMS SIBJICHUH OKPYKAOIIEro MUpa U
MIPOUCXOAAIINX B HEM N3MEHEHUH, YMEHHUS JIelaTh 000CHOBAHHBIC 3aKJIFOUCHHS HA
OCHOBE HAydYHbIX (AKTOB W UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS s
pelIeHus Ipo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TPpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTtamnpeaMeTHbIe Pe3yJbTaThl OCBOCHHS YYEOHOTO TpeaMeTa « XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa30oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHS, OTPaXKaIOIINe
[[EJIOCTHOCTh HAy4YHOM KapTHUHBlI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IpoIece, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Ucclie0OBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKne JelCTBUSI:

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

ONpeAesiTh LENH JIeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;
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WCIIOJb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIF30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUA M KpUTEpUU [UIS KIacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIENH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE eliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKHX 3a7ay, HPUMEHEHHUIO pa3INYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ uHpopmaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHanu3upoBaTh WH(POPMAIHIO PA3IUYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;
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(dbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOMAUMOW [JI1 BBIIOJHEHHS yYEeOHBIX  3amad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayecTBE CpeACTBAa NpU padoTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJbLHBIMY KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIHHOU JIEATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajin3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIICIOBAHMNA MYTEM COTJIACOBAHUS TO3HIMNA B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTh, OMpeAensas e€ IleNd W 3aJadd, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX perieHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJb CBOCH NEATEIHPHOCTH Ha OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKaroT:
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c(OPMHPOBAHHOCTh  TPEACTABICHUA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, PO XUMHUU B TIO3HAHUU SBJICHUUN
npuponbl, B (GOPMUPOBAHMU MBINUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEHICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XUMHUYECKHM DJIEMEHT, aToOM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAS
Macca, MOJIAPHBIA OOBEM, YIJICPOAHBIM CKeneT, (yHKUMOHAbHAs TpYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHI P, TOMOJOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXKAIIME COCAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOEHUS
oprannueckux BemiectB A. M. bytiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKHE CBEIECHUS O CBOWCTBAaxX, COCTaBe, MOJIYYEHUH U
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESATEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAaHWUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAUHEHNUN;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBaTh MOJIETM MOJIEKYJl OPTraHMYECKHX BEUIECTB JI1 WILIIOCTPAIlUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynne CcOoequHEHUN (YIJIeBOJOPOIbl, KHUCIOPOA U a30TCOJepKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHS), JlaBaTh UM Ha3BaHUS II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIbHbBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTA, YKCYCHAsi KUCJI0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIO0TA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHUH);

c(OPMHPOBAHHOCTh yMEHHSI OMNPENCISITh BHUABI XUMHUYECKON CBSI3H B
OpTraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIEC);,
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemuiectB A. M. BytnepoBa asi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIUYHBIX NPEICTABUTENEH pPa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, GeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbs (HE(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYMCICHUS 10 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCTIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOMI0IEHHE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH M BBINIOJIHATH XUMHUYECKUM
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, TIOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMPaBWIAMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch YpaBHEHUHM COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEepHET U Apyrux);
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cOPMHPOBAHHOCTh ~ YMEHHA  COONIIOMATh  TpaBWjia  DKOJOTHYECKH
I€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CHocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUA;

JUIS CIIETIBIX M CIA0OBHIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mist 3anmucn XuMHYeCKuX

dbopmy:.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XAMUSD) OTPAKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B IIO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHUM  MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUMX  3HAHUM, KOTOpas  BKIIKOYACT:
OCHOBOTIOJIATalOINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAs! CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAS PEIIETKA,
TUNBl XUMHYECKHX  PEAKLUH, PaCTBOpP, JJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AIEKTPOJIUTHYECKAS JTUCCOLUAIMSA, OKHUCIUTEINb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouranuu, nepuoanueckur 3akoH [[. M. Menneneesa,
3aKOH COXPAaHEHHSI MAacCChl BELIECTB, 3aKOH COXPAHCHUS U IMPEBPALICHUS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEJIOBEKA;
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c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTAaHABJIMBAaTh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY JJIf
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS COJ/A, MUPUT U IpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
VOHHAsl, METAJUIMYECKAs), XapakTep cpebl B BOJAHBIX paCTBOPAaX HEOPraHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOr0 3aKoHa /[l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB /. M. MenpaeneeBa, ucnonb3yss MHOHSATUA «S-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPreTHUYECKUE YPOBHMW, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
110 IepuoaaM U rpymnnam llepuoanueckor cucremMpl XUuMHIECKUX d1eMeHTOB /[]. 1.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T€HETUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTEIEHEeW OKUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
pEeaKlH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIHMHA pPa3IMYHBIX
TUIIOB, TIOJIHBIE U COKpAILIEHHBIE YPABHEHMSI PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;
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c(OPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCT, YMEHHMM  pacCKpbhIBaTh  CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHsI AJIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3naerctsus (npunuuin Jle llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMUYECKHUE TMPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
IpU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 yYaCTBYIOUIUX B pEaKLUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMHUYECKON
nocyZoi M J1abopaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBuiIa OOpaIlEHUS C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATH XHUMHYECKHIM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONpENENIECHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklud MOHHOTO OOMEHAa, KayeCTBEHHBIE pEeaKIMu Ha cyinbQarT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPABWIAMH TEXHUKH
0e30macHOCTH TIPU OOPAIlEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpPYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peaKIHUil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKalu, MTHTEpHET U Apyrux);
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cOPMHPOBAHHOCTh ~ YMEHHA  COONIIOMATh  TpaBWjia  DKOJOTHYECKH
I€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEITHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CHoOcOObl YMEHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHSATHh 3HaHUS OO0 OCHOBHBIX JOCTYIMHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

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

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbl padoThbI pecypenI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
bubnuoreka [IOK
https://lesson.edu.ru/
[Ipeamer oprannueckoit xumun. Teopus Enunas xomiexkuus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUHN A. 3 0 0 (G poBBIX
M. bytneposa 00paszoBaTebHBIX
pecypcos http://school-
collection.edu.ru/
Hroro no pazgeny 3
Pa3nen 2. YraeBonopoabt
bu6mmoreka IIOK
https://lesson.edu.ru/
Enunas komneknus
2.1 [IpenenbHbIe YIIEeBOAOPOIbI — aJKaHbI 2 0 0 U POBHIX
00pa3zoBaTeNbHBIX
pecypcos http://school-
collection.edu.ru/
but6mmoreka [IOK
29 HenpenenbHbie yrineBogopoabl: aaKkeHbl, 6 0 1 https://lesson.edu.ru/

AJIKaaAUCHBI, aJIKMHBI

Ennnas xomneknus
U (GpOoBBIX
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06p a30BaTCJIbHBIX

pecypcoB http://school-
collection.edu.ru/

23

24

ApOMaTHYECKHUE YTIEBOAOPOAbI

[IpupoiHBIE UICTOYHUKH YIJIEBOJOPOJOB U
ux nepepadorka

Hroro no pasueny

13

bubnunoreka LIOK
https://lesson.edu.ru/
Enunas xomnekius
U (POBBIX
00pazoBaTeNbHBIX

pecypcoB http://school-
collection.edu.ru/

bubnunoreka LIOK
https://lesson.edu.ru/

Enunas komnexnusa
U (POBBIX
00pazoBaTeNbHBIX

pecypcoB http://school-
collection.edu.ru/

Paznea 3. Kncnopoglconepmamue OpraHn4eCcKue coe/a

3.1

32

Cruprtel. ®eHon

Anbnerunsl. KapOoHOBBIE KUCIIOTHI.
CrnoxHble 3¢upbl

HHCHUSA

bu6nunorexa LIOK
https://lesson.edu.ru/

Enunas xomnexnus
U POBHIX
00pa3oBaTeNbHBIX

pecypcoB http://school-
collection.edu.ru/

bu6nunorexa LIOK
https://lesson.edu.ru/
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Ennnas xoyutekuus
U (POBBIX
00pa3oBaTeNbHBIX

pecypcoB http://school-
collection.edu.ru/

bubnunoreka LIOK
https://lesson.edu.ru/

Enunasg komeknusa

33 VYrneBoabl 3 U(PPOBBIX
00pazoBaTeNbHBIX
pecypcoB http://school-
collection.edu.ru/

Hroro no pazneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHUus
bubnunorexa LIOK
https://lesson.edu.ru/
Ennnast xoymnekms

4.1 AMuHBI. AMUHOKHUCIIOTBL. benku 3 U(PPOBBIX
00pa3oBaTeNbHBIX
pecypcoB http://school-
collection.edu.ru/

Hroro no pazneny 3

Pa3pnen S. BeicokomMoJieKy aIsIpHbIE COeIMHECHUS
bubnunorexa LIOK
https://lesson.edu.ru/

5.1 [Tnactmaccel. Kayuykn. BonokHa 2 Enunas komnexuus

U (POBHIX
00pa3oBaTeNbHBIX
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pecypcos http://school-
collection.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3zgea 1.

1.1

TeopeTn‘lecmle OCHOBbI XUMHUH

Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
u [lepronuueckas cucTeMa XUMHYECKUX
anemeHToB . 1. Menaeneera

bubmuorexa [JOK
https://lesson.edu.ru/
Enunas komtekus
U (ppoBHIX
o0pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

1.2

Ctpoenue BemectBa. MHOroo6pasue
BEIECTB

bu6mmoreka [IOK
https://lesson.edu.ru/
Enunas komnexkuus
UG POBBIX
00pa3oBaTeNbHBIX

pecypcoB http://school-
collection.edu.ru/

1.3

XUMUYECKUE PEAKIINU

bu6mmorexa [IOK
https://lesson.edu.ru/

Ennnas xojuieknusa
1 poBHIX
o0pa3oBaTeIbHBIX

pecypcoB http://school-
collection.edu.ru/
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Hroro no pazgeny

13

Pa3nes 2. Heoprannueckasi XuMust

2.1 MeTtanibl

bu6mmoreka [IOK
https://lesson.edu.ru/
Enunas komnexus
i (ppoBHIX
o0pa3oBaTebHBIX

pecypcos http://school-
collection.edu.ru/

2.2 Hemeraminl

bu6mmoreka [IOK
https://lesson.edu.ru/
Ennnas xomnexkuus
i (ppoBBIX

00pa3oBaTeNbHbBIX

pecypcoB http://school-
collection.edu.ru/

53 CBS13b HEOPraHMYECKUX M OPraHMYIECKHX
) BEILIECTB

Hroro no pasgeny

17

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

Enunas xoymrekims
U poBbIX
00pa3oBaTeNbHBIX

pecypcoB http://school-
collection.edu.ru/

Pasznena 3. XumMus U ;KM3HL

3.1 XUMUS U )KU3Hb

bu6mmoreka [JOK
https://lesson.edu.ru/
Ennnasg xojuieknusa
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U (ppoBBIX
00pa3oBaTeIbHBIX

pecypcoB http://school-
collection.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon
Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamet oprannyeckoit bubnuorexa [HOK
1 XMMHH, €€ BOSHUKHOBEHHE, 1 0 0 03.09.2024 https://lesson.edu.ru/lesson/a9f3d191-
pa3BUTHE U 3HAYCHUE o Sele-4e24-ac02-efb16fa49f6a
Teopus crpoeHus
. bubnnoreka IIOK
OpPTaHUYECKUX COCTUHEHUM A.
2 M. EVIenoBa. 6 0CHOBHEL 1 0 0 10.09.2024 https://lesson.edu.ru/lesson/c935a58c-
- DYTICPORa, e abOe-4¢59-9dcf-20517aedb52e
MOJIOKEHUS
[Ipencrasnenue o
KJaccupUKauu
OpraHUYECKHUX BEILECTB. bubnmnorexka HOK
3 Homenknarypa 1 0 0 17.09.2004 https://lesson.edu.ru/lesson/726ee099-
(cucremaTuyeckas) u o e1a9-410f-b8be-b4cb589aead
TPUBHUAJIbHBIE HA3BaHUS
OpPTraHWYECKUX BEIECTB
bu6nuoreka [IOK
A . https://lesson.edu.ru/lesson/258ddc06-
JIKaHBI: COCTaB U CTPOEHUE,
4 I —— 1 0 0 24.09.2004 ec23-473¢-b3d7-ed82fcaddd02
OMOJIoTHHeC P o https://lesson.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75c47a
Meran u 3TaH — NpoCTEUIINE
5 1 0 0 bubnmoreka [JOK
MPEACTaBUTENMN AJTKAHOB 01.10.2024 i
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 0 0 bubnuoteka [JOK
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CBOMCTBa 08.10.2024  https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-
ba8e-499¢-840b-70b5Se8db71ae

OTUJIEH U IPONUJIEH —

7 MPOCTEUIIINE MPEICTABUTETN 15.10.2004 bubmuorexa [JOK
aJIKCHOB
[TpakTuueckast paborta No 1. bubmuotexa [HOK
8 «lTonyuenue 3Tunena u 29.10.2004 https://lesson.edu.ru/lesson/53cd2379-
U3YYEHHUE €r0 CBOMCTBY o 2a45-43b1-9f67-7ebedaf03ce0
Anxanuensl. byraguen-1,3 u
. bubmuorexa [IOK

MeTwioyTaaueH-1,3.

9 TloIVaOHIE CHETETHICCKOrO 05.11.2004 https://lesson.edu.ru/lesson/6df23393-
ya o 6108-4b9f-ae01-a983b95b854a

Kay4yKa U pe3UHbI

AJIKMHEIL: COCTaB B

0COOEHHOCTH CTPOCHUSI, bu6nuoreka [IOK

10 TOMOJIOTUYECKUH PS/I. 12.11.2004 https://lesson.edu.ru/lesson/05¢9a929-

AneTuieH — npocTermmn o 6741-4d7c-84b5-009292468356

MPEACTABUTEND AIKUHOB
bu6mmoreka [IOK

Briuucnenust no ypaBHeHUIO

11 . 19.11.2024 https://lesson.edu.ru/lesson/7dada027-

XHMHHCCKOH peatiun S 8448-418f-b416-fbaledd4ab6d
bu6nuorexa LIOK

ApeHbl: 6EH30J U TOTYOJI.

12 n 26.11.2024 https://lesson.edu.ru/lesson/d86d7d00-
OKCHHHOCTD apeHoB S d5b4-491d-aded-c3ddal9feefd

I'eneTnueckas cBSI3b

YTJIEBOJOPOOB,

13 bu6nuorexa LIOK

MPUHAIIECKAINX K 03.12.2024 H

Pa3siIn4YHbIM KJ1accaM
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[IpupoHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN

bu6nmmoreka [IOK

14 ra3 " MOIMYyTHbIC HEPTSIHbIE 10.12.2004 https://lesson.edu.ru/lesson/99557aSe-
ras3bl, HepTh ¥ IPOJYKTHI €& o 2221-43e0-97b8-983de535¢44d
nepepadoTKu
Ypok 00001meHus 1
CHCTEMaTHU3alluU 3HaHUH 110

" bu6nuoreka [IOK
TeMaM: ""Teoprss XUMHUYECKOIro

15 17.12.0004 https://lesson.edu.ru/lesson/6¢919641-
CTPOCHIT OPTAIHCCIX o 7956-4130-b1fd-c7e71db395d7
coeIMHeHM",

"VYraesogoposr"
bubnnoreka IIOK
KoHTtposbHas padoTa mo

16 v 24.12.2004 https://lesson.edu.ru/lesson/6abf1680-
PA3ACIY (T TIACBOAOPOABD e 4eb5-462-8eas5-44d63cect518
IIpenenpHbIE OAHOATOMHBIE bubmmoreka [IOK

17 CIIUPTHI: METAHOJI U 3TaHOI. 14.01.2005 https://lesson.edu.ru/lesson/5439c18b-
BonopoHas cBsi3b o 7440-4b6f-bf84-c04fad71694f

bu6nuoreka [IOK
MHOroaroMHbIE CIIUPTHI:
18 S TUULCHNIHKOND 1 LD 21.01.2025 https://lesson.edu.ru/lesson/461aa9c8-
JICHIITHIOIH M TJITED e c0ef-4827-a8e5-d12a0bedc826
DeHoII: CTPOCHUE MOJIEKYJIBI, bu6nuoreka [IOK

19 buznyecKkue 1 XUuMHUYECKHe 73.01.2025 https://lesson.edu.ru/lesson/649883b8-

CBOICTBa, IPUMEHEHHE o 7c5£-4£16-896e-10a2278b08f1
_ bu6mmoteka [IOK
Anpaeruapl: hopMaIbAeTHA U

20 A 04.02.2005 https://lesson.edu.ru/lesson/8664b319-
AHCTATHACTIL ALCTOH o 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE IIPE/IETbHBIE bu6mmoteka [IOK

21 o : : .edu. -
KapOOHOBBIE KUCIIOTEI 11.02.2025 https://lesson.edu.ru/lesson/b4feaa04

MypaBbUHas U YKCYCHas

3438-4b57-a3ec-ba0f9fe63c0d
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22

[TpakTuueckas padota Ne 2.
«CBolicTBa pacTBOpa

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/9834d408-

YKCYCHOU KHCIOTBI» 18.02.2025 386d-444a-8de3-7efba8b98cdb
CrteapuHOBas U OJICTHOBAs bubnmoreka [JOK
23 KHUCJIOTBI, KaK MPeICTaBUTEIN 25022005 https://lesson.edu.ru/lesson/7 1ac43f2-
BBICHIMX KapOOHOBBIX KHCIOT o a0d4-4945-a0eb-1e59cd5f4d9f
Mpl1a KaK COJIM BBICIITUX bubmuorexa [JOK
24 KapOOHOBBIX KHUCIIOT, UX 04.03.2025 https://lesson.edu.ru/lesson/7 1ac43f2-
MOIOLLIEE IEUCTBUE R a0d4-4945-a0eb-1e59c¢d5f4d9of
CrnoxHuble 3(upbI Kak
bubmuorexa [IOK
MIPOU3BOTHBIC KAPOOHOBBIX
25 I 11.03.2025 https://lesson.edu.ru/lesson/71ac43f2-
KHCIIOT. & HIPOITHS CHOAMBIX e 20d4-4945-a0eb-1e59cd5f4d9f
3¢hupoB
Kupsl: runponus, bubnuoreka [JOK
26 pUMEHEHHe, OHooruueckas 18.03.2025 https://lesson.edu.ru/lesson/71ac43f2-
POJTb KUPOB o a0d4-4945-a0eb-1e59cd5f4d9f
YTIeBoabl: COCTaB, brbnnorexa LIOK
. https://lesson.edu.ru/lesson/709ce43a-
kinaccudukanus. Baxneitmme
27 N —— 01.04.2025 deb6-4281-963b-01d2e212d4d0
ped - ’ U https://lesson.edu.ru/lesson/709ce43a-
bpykTO3a, caxapo3a deb6-4281-963b-01d2e212d4d0
bu6nuoreka [IOK
Kpaxman u nemnronos3a kak
28 T — 08.04.2005 https://lesson.edu.ru/lesson/690fbb76-
PHPOIIBIC TOTHMED s f94a-4177-bbbe-3d3ae 748716
KonTponpHas pabora mo
29 pasneny https://lesson.edu.ru/lesson/66a7bd94-
«Kucnopoaconep:xariue 15.04.2025  2bc5-4ec7-b7c7-£f893919d25a
OpPTaHWYECKHUE COCTUHEHUS»
30 AMWHBI: METHJIAMUH U aHUJIUH bubnmoreka [JOK
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22.04.2025  https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839¢-9205f201b73e
AMHMHOKHUCIIOTHI KaKk
aMmdoTepHbIe OpraHUYECKUe bubnmoreka [JOK
31 COEIUHEHMS, UX 1 29.04.2025 https://lesson.edu.ru/lesson/c2f2f3d7-
OMOJIOTHYECKOE 3HAYCHHE. o 43d1-4873-ace0-78eca6009628
IlenTnaet
benku kak npupoHbie bubnuorexa [HOK
32 BBICOKOMOJIEKYJISIPHBIE 1 06.05.2025 https://lesson.edu.ru/lesson/45b81dac-
COEIMHEHUSI R acba-440e-99e3-14¢3ba78050a
OCHOBHBIC TTOHATHS XUMUHU bubmuorexa [IOK
33 BBICOKOMOJIEKYJISIPHBIX 1 13.05.2025 https://lesson.edu.ru/lesson/1600e4a4-
COEIMHEHUN e d259-4ba9-9632-994faedce366
OCHOBHBIC METOJIbI CHHTE3a
bu6nuoreka [IOK
BBICOKOMOJICKYJISIPHBIX
34 S 11 1 20.05.2005 https://lesson.edu.ru/lesson/1600e4a4-
COCHTTCHITH. “HIACTMACER, el d259-4b29-9632-994facdce366
Kay9yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

10 [TIPOT'PAMME
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11 KJIACC

KoauuecTBO 4acoB

° Hara DJIeKTPOHHbIE HU(POBLIE
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero H3yUYeHHs o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
XHUMUYSCKUH 3JICMEHT. ATOM. bubmuorexa [JOK
1 DnexTpoHHask KOHPUTYypaLus 1 0 0 05.09.2024 https://lesson.edu.ru/lesson/20b1df2e-
aTOMOB T 6ce4-435b-b6dc-5155d30a45fa
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
bubnnoreka IIOK
XUMHYECKHUX 31eMeHTOB /JI. .
2 M 1 0 0 12.09.2024 https://lesson.edu.ru/lesson/e7d48881-
CHACIICERa, HX CBASP € e 055d-49da-a49¢-7375¢3d033e9
COBPEMEHHOM Teopuei
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUUYECKUX
3JIEMEHTOB M UX COCIMHEHUM
T10 TPYIIaM | Iepruoaam bubmmorexa HOK
3 3Hatfg;nne e HopﬂquKo'rO 1 0 0 19.09.2024 https://lesson.edu.ru/lesson/e7d48881-
proa e 055d-49da-a49¢-7375¢3d033¢9
3aKOHA M CUCTEMBI XUMHUYECKUX
anemenToB .M. Meneneena B
Pa3BUTHU HAYKU
CrpoeHue BemiecTna. bubmmoreka [JOK
XUMHUecKas CBSI3b, €€ BUIHI, https://lesson.edu.ru/lesson/2859ec02-
4 MeXaHU3Mbl 00pa30BaHuUs 1 0 0 26.09.2004 8ecd-4cd8-8531-edad962608fb
KOBAJICHTHOM CBSI3H. o https://lesson.edu.ru/lesson/12bfc348-
BomopoaHas cBs3b 007£-4796-bcda-180fc6b720fe
5 BanenTtHOCTS. 1 0 0 bubmuorexa [JOK
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XUMHYECKON PeaKIuu»

DJIEKTPOOTPULIATEITHHOCTb. 03.10.2024 | https://lesson.edu.ru/lesson/12bfc348-
CTeHeHB OKUCJICHUS. BemeCTBa 007f-4796-bcda-180fc6b720fe
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS
[TonsiTHe 0 IUCTIEPCHBIX
cucteMax. MctuaHble n bu6nuoreka [JOK
6 KOJUIOMIHBIE PACTBOPHL. 10.10.2004 https://lesson.edu.ru/lesson/8ae38be6-
MaccoBast 107151 BEIIECTBA B o e06f-4fae-9729-69903109968
pacTtBope
Knaccudukanms u
HOMEHKJIaTypa
. bubmuorexa [JOK
HEOPraHUYECKUX COCAUHECHUI.
7 I 17.10.2024 https://lesson.edu.ru/lesson/c6cSaf9a-
cHeTHHCCKa CBA3b e 0645-4604-9834-59151d566a61
HEOPraHUYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB
Krnaccudukanus XuMHueckux
peakuil B HEOPraHUYECKON U
OpraHUYEeCKOi XUMUU. 3aKOH bubnuoreka [JOK
8 COXpaHEHMsI MACCHI BELLIECTB; 24.10.2004 https://lesson.edu.ru/lesson/75637222-
3aKOH COXpaHEHUS o d397-4bla-810a-cc7bca9e8alc
MIpeBpaIeHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIHIX
CKopocThb peaKIui. bubmmoreka [JOK
9 OO6paTtumbie peakium. 07.11.2004 https://lesson.edu.ru/lesson/fOcbSdef-
XUMHUYECKOE PaBHOBECHE o 307¢-4575-89d0-86041b603655
[TpakTuueckast pabora No 1.
bu6nuoreka [IOK
«BnusHME pa3IM4HBIX
10 https://lesson.edu.ru/lesson/fOcb5def-
(hakTOpOB HA CKOPOCTH 14.11.2024

307e-4575-89d0-86041b603655
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DNEeKTPOIUTHYECKAS
mucconuanud. Ilorarue o
BOJIOpoAHOM Moka3zareie (pH)

bu6nmmoreka [IOK

11 pactBopa. Peakuuu HOHHOTO 21.11.2024 https://lesson.edu.ru/lesson/237cdb54-
obmena. ['maponus o 2787-4817-8330-6e027b075645
OpraHUYECKUX U
HEOPraHUYECKHUX BEIECTB
OKHCIUTENBHO-

bubmuorexa [IOK
BOCCTAaHOBUTEJILHBIC PEAKITUH.
12 I 6 73.11.2004 https://lesson.edu.ru/lesson/8f219cef-
OHATHE OB JACKIPOMHSE S 7a8a-44d5-b58a-b3d1b2eeb237
pacIuIaBoB U PacTBOPOB COJICH
KonTponbHas padota no bubnuoreka [JOK

13 pazaeny «TeopeTnueckue 05.12.2004 https://lesson.edu.ru/lesson/cc14f97b-
OCHOBBI XUMHUI)» T ada3-4ac9-a123-dadc40973c6f
Mertaibl, X MOJOKEHUE B
IIepunonnueckoii cucreme
XUMHAYECKUX deMeHToB J[. U. bubmmorexa [JOK

14 MeHnneneesa 1 0OCOOEHHOCTH 12.12.2004 https://lesson.edu.ru/lesson/a0d5bd16-
cTpoeHwus aroMoB. O01IHe T 683e-4ale-8073-70c604e9c862
¢du3nueckue cBoiicTBa
METaJIOB
Cr1aBel METAIJIOB. bu6nuoreka [IOK

15 DIEeKTPOXUMUYECKUN P 19.12.2004 https://lesson.edu.ru/lesson/a0dSbd16-
HaIPsDKCHUH METAIIJIOB T 683e-4ale-8073-70c604e9¢862
XUMHUYECKHE CBOMCTBA

. . bubnuoteka [JOK
BOXHEHIIIUX METAJUIOB (HATpUH,

16 . . . https://lesson.edu.ru/lesson/e7ff8162-

KaJIui, KaJlbLMi, MarHuu, 26.12.2024

ATIOMUHMI) U UX COETUHEHU

0d4d-40£8-b9f7-422¢3e710750
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XUMHUYECKUE CBOMCTBA XpoMma,

bu6nmoreka [IOK

17 . 09.01.2025 https://lesson.edu.ru/lesson/e7ff8162-

MO X COCAMHCHITH o 0d4d-40£8-b9f7-422¢3710750
. bu6nmoreka [IOK
XHUMHYECKHE CBOMCTBA IIMHKA,

18 N 16.01.2025 https://lesson.edu.ru/lesson/e7{f8162-
HEIIESA I COBMHHEHIH o 0d4d-40f8-b9f7-422¢3¢710750
[TpakTuyeckas padora Ne 2. bubnmoreka [JOK

19 "Pelienne s3kciepuMeHTaIbHBIX 23.01.2025 https://lesson.edu.ru/lesson/6545ec44-
3a7a4 oo reMe «MeTtayuis" T 34¢5-4316-826b-a648d7d6fef7
Hewmeramibl, ux nojioxxeHue B
[lepuoauueckoii cucreme bubnuoreka [JOK

20 XUMHUYECKUX djieMeHToR /I, . 30.01.2025 https://lesson.edu.ru/lesson/2390b83e-
MeHeneeBa 1 0COOEHHOCTH T a935-4c96-bd3a-25f26d9¢1139
CTPOCHHUS aTOMOB
®u3nYeCcKne CBOKMCTBA
HEMETAJUIOB. AJIOTPOTIHS bubnmnoreka [JOK

21 HEMETaJUIOB (Ha MpUMepe 06.02.2025 https://lesson.edu.ru/lesson/ctb70c37-
KHCJI0poJa, cepbl, hochopa u o 2784-4¢66-be05-b0966dftb673
yriaepoa)

XUMHYECKHE CBOMCTBA bu6nuoreka [IOK

22 TaJIOT€HOB, CEpPhI U UX 13.02.2025 https://lesson.edu.ru/lesson/ctb70c37-

COCTMHECHU I o 2784-4¢66-be05-b0966dffb673
. but6mmoreka [IOK
XUMHUYECKHE CBOMCTBA a30Ta,

23 . 20.02.2005 https://lesson.edu.ru/lesson/cfb70c37-
(ocopa u nx coenumernmii e 2784-4¢66-be05-b0966dfb673
XUMUYECKHE CBOMCTBA but6mmoreka [IOK

24 yriepoja, KpeEMHHUS U UX 27.00.2025 https://lesson.edu.ru/lesson/ctb70c37-
COCTMHECHU I o 2784-4¢66-be05-b0966dffb673

25 [IpuMeHeHre Ba)KHEUIINX bubmuoteka [JOK
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HEMETAJIJIOB U UX COSIUHEHUN 06.03.2025  https://lesson.edu.ru/lesson/cfb70c37-
2784-4¢66-be05-b0966dffb673
O06001IeHrEe U cUCTEMaTU3 AU
3HaHuH 1o Teme «Hemeramby. Bu6 LIOK hitps/ich
HOJIMOTEKA ps://chem-
26 B e e
PHMCACHILL IO ypa]iH HHAM 13.03.2025 @ ege.sdamgia.ru/test?theme=144
XUMUYECKUX PEaKIUi 1
TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckas padora Ne 3. bubnuorexa [HOK
27 «Pelenre 3KkCepuMEHTAITBHBIX 20.03.2004 https://lesson.edu.ru/lesson/7c19b0ba-
3agay4 no teMe "Hemerauisr"» e 7815-4db3-86f4-d0ac5b740b3b
KonTponbHas padoTa no temam
bubmuorexa [JOK
28 «Meranen https://lesson.edu.ru/lesson/34e920c7-
«Hemeramnbsy/Beepoccuiickas 04.04.2024 £570-45b]1-8cTe-b7989845dad9
poBepoyHas padbora
Heoprannueckue u
bu6nuoreka [IOK
OpPTraHUYECKUE KUCIIOTHI.
29 Heobrauueckie i 11.04.2004 https://lesson.edu.ru/lesson/35¢2be59-
P e £1¢6-46¢6-910c-46a0576d6924
OpraHUYEeCKUE OCHOBAHUS
AMpoTepHbIe HeopraHM4ecKHe
1 OpraHUYEeCcKHe COETUHEHUS. bubmuoreka [JOK
30 T'eneTnueckas cBI3b 18.04.2004 https://lesson.edu.ru/lesson/46b429¢4-
HEOPTaHHYECKUX H o 931¢-43fb-a2ba-be9eObbeddef
OpraHUYEeCKUX BEUIECTB
Pone xumuu B o0ecrieueHun
DKOJIOTUYECKOI, bu6nuoreka [IOK
31 i i : .edu. -
DHEPreTHYECKON U MUIIEBOM 75 04.2004 https://lesson.edu.ru/lesson/f5999557

0€301acHOCTH, Pa3BUTUHU
METUIIHHBI

18c8-4853-83a0-588bf830407a
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[Ipencranenus o6 oOmuUx
HAyYHBIX TIPUHIIAIIAX

bub6nuoreka [JOK

32 1 08.05.2025 https://lesson.edu.ru/lesson/f5999557-
TPOMBIHIIICHHOTO HOTYHCHI e 18¢8-4853-8320-588b830407a
BKHCHIINX BEIIECTB

bu6nmmoreka [IOK
Yenosek B MUpe BELIECTB U

33 1 15.05.2025 https://lesson.edu.ru/lesson/acd826c¢f-
MaTepraion o ba2d-49db-b216-ef7c26a84728

bubmuorexa [JOK

34 XuUMUA U 300pOBbE YEIIOBEKA 1 22.05.2005 https://lesson.edu.ru/lesson/b8e4d657-

o 2cc7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensn O.C., OctpoymoB WN.T'., Cnankos C.A., AKIHOHEPHOE

obmectBo «M3marenscTBO «IIpocBerieHne»

METOJIUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJISA

Xumusi. ba3zoBeiit yposens. 10 kiacc. YueOnuk (aBrop O.C. I'abpuensn). 219
C.

Xumus. bazoBeliii ypoBens. 11 kinacc. Yuebnuk (aBrop O.C. I'abpuensn). 224
C.

Metoauueckoe nocooue. bazoseiit yposens. 10 - 11 kimacc (aBTopsl: O.C.
I"abpuensn, C.A. Craakos). 160 c.

Kuwra qst yaurens. ba3zossiit yposenb. 10-11 knace (aBropsr: O.C.
INa6puensn, N.I'. Octpoymos, C.A. Cnaakos). 272 c.

PaGouas trerpaan. bazoseiit yposensb. 11 kiacc. (aBTopsr: O.C. INabpuensis,
C.A. Cnaaxos). 176 c.

KoHnTtponbsHbie 1 mpoBepouHbie padoThl. ba3oBsiif ypoens. 10 -11 kiacc
(aBTopsl: O.C. I'abpuensn u np.). 224 c.

OO61ast xuMus B TecTax, 3afavax, ynpaxsenusx. 11 kmacc (aBropsi: O.C.
INabpuensn, U. I'. Octpoymos, A.I'. Benenckas). 304 c.

Xumuueckuit sxkcnepuMenT B mikose. 10 - 11 kmacc (aBropsr: O.C.
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IMa6puensn, U.I'. Octpoymog). 208 c.
TeTpanp 111 OLIEHKHA KA4ECTBA 3HAHUU 110 XUMHUHN. ba30BBIN YPOBEHb.

(aBTopsr: O.C. I'abpuensn, A.B. Kyniosa). 112 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bubmuoteka [{OK https://lesson.edu.ru/

Enunas xomnekmus mudpoBbix oOpazoBaTeIbHBIX pecypcoB http://school-

collection.edu.ru/
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 275152970271060640478711546600023288287568428808
Bnageney CopokuHa AHacTacua denoposHa

OeicTevTened C 24.10.2024 no 24.10.2025
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