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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbI CpeqHEero oOmiero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOrpaMmbl MO XUMHUHU, K ONPENEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUeHHS W TpPeOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XumHuueckoe oOpa30BaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEpPUAIBHOW KMU3HU OOIIECTBA, a TaKXKe C Yy4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IIMBUIIM3AINK, B CO3/JaHUU HOBOM 0a3bl MaT€pHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOUIETO MHUpPA, OCO3HAHUSI B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
IHEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH M OXPaHbI 3JI0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYH0 MM 1 BbIpaOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyMBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHUI0 YydyeOHOro marepuajia U 0O0ycCJOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IIEro 0Opa3oBaHMs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OIIero 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 TMO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE€ O XMMUYECKHX PEaAKIUAX, UX CYUHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATENIbHOM W TMPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MHGOPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCA MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIYy HOBBIMH (aKTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnmane pemeHuss 3aga4  BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJOB JESATEILHOCTU: pEUIeHHs MpodieM, MOoHCKa, aHalu3a U
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKW, YCBOCHHE W TMOHHUMAHHE CYIIHOCTH TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIICCTB W XUMHUYECKHX SBICHHIA,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHUK XUMUU B OOJbIIed CTENeHH OTAAETCS  MPEANOYTCHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMEHEHUS WX B PEaTbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINIA), WUMEIONINX YHUBEPCAIbHOE 3HAYCHWE IS Pa3IUYHBIX BHIIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMHU MTOTPEOHOCTSIMU, UCIIOJIB30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOTI0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOSHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XHWMHH, € BaXHOW pPOJM B PEIICHUH TIOOATBHBIX MpoOeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA JI TPHHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUSI XMMUHU, Ha 0230BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BellecTB. [omoinorus, u3oMepus. XUMHYECKas CBA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

JKCIIEPUMEHTAJIbHbIEC METOAbl M3YYEeHUs] BEIIECTB M MX NPEBPALLCHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHUE, OOYTIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIINNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMsSI U HUTPOBAHUS), MOJYUEHUE U NPUMEHEHUE. T0nyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAIKUMHA K
pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NONMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yIoJb U MPOAYKTHI €ro NepepadoTKH.

JKCNEePUMEHTATbHbIE METOAbI U3YYCHUS BelIeCTB M UX NpPeBPALLCHMI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3axa4u.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HIIM TPOYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHoOroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTIIUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anbaeruapl U kemonsi. DopManbIerul, aleTaabAerua: CTPOCHNE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKLMU OKUCIEHUS U BOCCTAHOBIICHMS], KAYECTBEHHBIC
peaxium), NojlyueHue U NpuMeHeHue. Ayemon: cmpoenue, guzuieckue u
Xumudeckue ceocmea (peakyuu OKUCIEHUs U 60CCMAHOGNEHUS), NOTYYeHUe U
npumeHeHue.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W

YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NUECKHEe U XUMHUYECKHUE CBOWCTBA (CBOWCTBA,
oOmue A Kiiacca KUCJIOT, Peakius dTepruuKaIiim), MmoaydeHue U MpruMeHEHHE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a KaK COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEee ACHCTBUE.

CnoxHble 2(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCJIOT. ['uaponus
cioxHBIX 3GupoB. XKupsel. 'naponus xupos. [Ipumenenne xupos. buonornyueckas
POJIb KUPOB.




VYrneBoabl: cocTaB, KJIacCH(PHUKAIUS YIIIEBOJOB (MOHO-, IU- U MOJHUCAXapUIbI).
['mroko03a — mpocTeMii MOHOCaxapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
busznyecKre 1 XUMUYECKHE CBOMCTBA (B3auMoericTBre ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMHUa4YHbIM pacTBOpoM okcuja cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TITIOKO3bI), HAXOKIACHUE B IPUPOJIE, IPUMEHEHNE, OMOJIOTHYECKast
pouib. ®oTtocuntes. OpykTo3a Kak n3oMep rioko3sl. Caxaposza — npedcmagumens
oucaxapuoos, 2uopo.iu3, HaxoNdcoeHue 8 npupooe U NpUMeHeHue.

Kpaxman u memrono3a Kak npupoaHbie momMepbl. CTpoeHue Kpaxmalia |
Heunono3bl. Pu3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

JDKCIepUMEHTAIbHbIE MeTObl M3YYeHHUs] BeleCTB U MX NMpeBpallleHuii:
MIPOBEICHNE, HAOJIIOJICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCJICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MIPOBEICHHUE MPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KUCIIOTHI.

Pacuérnble 3a1aum.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEaKIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MM IMTPOTYKTOB PEAKIINN).

A3oTcoaep:xaniue Oprannveckue coeJuHeHus.

Amunvl. Memunamur u aHUIUH: cocmas, cmpoenue, pusuyeckue U Xumuyeckue
ceoticmea (2openue, 83aumooeticmaue ¢ 6000l U KUCTOMAMIL).
AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. Puzndeckue

Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

JKCIEPUMEHTAJIbHbIC METOAbl M3YYCHHUS] BEIECTB M MX INpPeBpPALEeHUI:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYpalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNN, CPEAHSS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALs U MOJTUKOHEH AU



DKCIepPUMEHTAIbHbIE METObl U3YYeHHUs] BelleCTB W MX NMpeBpallleHuii:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4qyKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpeaMeTHBIX CBsI3ed MPU U3yUYEHUH OPTraHUYEeCKOW XUMUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIIOIb30BAaHUE KakK OOIIMX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIUXCS CHCTEMHBIMHU TSI OTIASITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIMyHOCTb, HAOIIOICHHUE,
HU3MEpPEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: wMaTepus, OHEPrus, Macca, aToM, OJJIEKTPOH, MOJICKYJa,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboToCcHHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKH, YIIIEBOIBI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
PECYpPCBHIL.

TexHoNmoTHs: TNHIIEeBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHMS,
MOIOIITUE CPEICTBA, JICKAPCTBEHHBIC U KOCMETHUCCKHE TMpernapaThl, MaTePHAIIBI U3
MCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. IINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepnonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepuoanyecKkoro 3akoHa u Ileprnoanyueckoil CHCTEMBI
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3Ha4YeHue MepUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAS, MeTajuimdeckas). MexaHu3Mbl



oOpa3oBaHHsS KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
aKkuenTtopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHnsa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAINIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonATHE O OUCNEpCHBIX cucTeMax. VICTUHHBIE M KOJUJIOMJHBIE PAaCTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COECIMHEHUM. Homenknatypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass — peakiusa. Krnaccudukamuss  XMMHYECKHUX — peakiuid B
HEOPTraHWYECKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHMsI MAacChl BELIECTB,
3aKOH COXPAaHEHMSA U IIPEBPALLEHUs SHEPTUU [IPU XUMAYECKUX PEAKLIUAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUYECKOoe paBHOBecue. DakTOpbl, BIUAIOMIKE HA COCTOSHHUE
xuMH4deckoro paBHosecus. [Ipunnunn Jle [lartense.

OnexTponutnyeckas auccoruanys. CuibHbIe U cinadble anekTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KUCJasA, HEUTpasbHasd, lenouHas. [lonamue o
6000pooHoM nokazamene (pH) pacmeopa. Peakuuu nonHoro ooMena. I uopoaus
HeOp2aHu4ecKux u OpeaHudeckKux 6eujecms.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. [lonsTre 06 snexkTposnuse
pacIuIaBOB U pacTBOPOB cosel. [I[pumeHenune 3neKkTposmsa.

JKCIMEPUMEHTAIbHbIC METOAbI U3YYCHUSI BelIeCTB U MX NpeBpallleHHH:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHtoB [l U.
MenneneeBay, M3ydeHHE MoOJeNed KPUCTAIUIMUECKUX PELIETOK, HaOIOeHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEIEICHUE CPEIBl PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMeHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiausHue pa3nyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuérHble 3axa4u.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX pEaKUHUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHUS «MACCOBAs
JIOJIS1 BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmueckoi  cucteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJJIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpUMeEpe
KHUCIIOpOJa, cepsbl, pochopa u yriepomaa).



XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yrmepoma WU KpeMHHS)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHEHNE BAKHENIIIMX HEMETAIUIOB U X COECTUHEHHUIA.

Meramnsl. [lonoxenne meramnoB B Ilepronnueckoil cucreMe XUMUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HATPSYKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUH, KalWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

O6u1ue crocoObl oyueHust MeTamuioB. Memannypeus. Kopposus memannos.
Cnocobwl 3awumol om koppo3uu. IlpuMeHEeHNE METAITIOB B OBITY M TEXHUKE.

JKCIepUMEHTATbHbIE METOAbI U3YUYECHUSI BelleCTB M UX NpeBpPALCHMIA:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0OJIEHHEe M OIMCAHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérnbie 3agaum.

Pacuétbl Maccel BelecTBa WU 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET TPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30macHOCTH, Pa3BUTHH MEAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHUs BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIHMOHHbIE MAaTEepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MUHEPAJIbHbIC
yaoOpeHus.

XuMus M 3J0pOBbE YEJIIOBEKA: IpaBWia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B MIOBCEIHEBHOW JKU3HMU.

MesknpeaMeTHbIE CBSI3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YYCHUH  OOmer
HEOpraHu4ecKord xuMuu B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE Kak
OoOIUX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIONMIAXCS
CUCTEMHBIMH JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(pUKAINS, TEePUOAUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

dusukKa: MaTepus, SHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUYECKUI YPOBEHB, BEILIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI M CAMHUIIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIaeMble, TOTUIMRBO,
PECYPCHL.

TexHoNorus: XUMUYecKasi MPOMBIIUIEHHOCTh, METAJUTyPIusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEpPUAJIOB, CEIHLCKOXO3SMCTBEHHOE IIPOM3BOJICTBO, MHIIEBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOyYalOIIMMHUCS TMPOTPAaMM  CpPEIHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1€ MOTUBAIMK K OOYUYECHHUIO;

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

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IMPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUs, CaMOpPAa3BUTUA M HPABCTBEHHOTO CTAHOBJIEHUS JMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaIaHCKOro BOCIMTAHUS:

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHMSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

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

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHWE MOCIEACTBUUA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

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

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

OCO3HAHMS TIOCIEJCTBUNA W HENMPHUATHS BPEAHBIX MPUBBIYEK (yMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEIICHUH MPAKTHYECKUX 3a]ay
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



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

YBAXKEHUS K TPYAY, JIFOJIAM TPyAa U PE3yJabTaTaM TPYAOBOU JICSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
NOTpeOHOCTEN 00IIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLMAIIBHON CPEJIbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANTPUHUMAECMBIX ICUCTBUM U MPEIOTBPAIIATH UX;

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

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHMHM Uil  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, O0OECIEYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

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



MOJTydaeMble 3HAHUS I aHAIHM3a U OOBSCHEHUS SIBJICHUH OKPY)KAIOIIEero MUpa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

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

MeranpeaMeTHble pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

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

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBATh MPUYMHHO-CIECJICTBEHHBIE CBSI3U MEXAY H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAaYECTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HAOII0JaTh 3a XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIIEAO0BATEIbCKOM H  MPOEKTHON
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NomyJsipHas JUTEparypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHBbIE METOIBI MPHU MOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuueckas XUMHsI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXkAaIIEe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaALIEHHOM)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATH MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenkiarype (IUPAC), a Taxke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

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



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

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPOINWIEH, aleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB IEPEePadOTKHU;

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

chOpMHPOBAHHOCTh YMEHMM BIIQJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEI[ECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

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



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CrocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

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

JUISL CHEMBIX W CHA0OBHASIIUX OOYYaIOIIMXCSA: YMEHHE HCIOIh30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 370pPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHYECKAsT CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHUYECKAS JIUCCOLIMALNSA, OKHUCIUTENb, BOCCTAHOBUTEJL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE IMOHUMAHMS IMPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yYCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHUM  XHUMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEACNIATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COEAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA (aTOMHAs, MOJIEKYJIApHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAIIbl, OKCUbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICII IEPUOIUYECKOTO 3aKoHa /[,
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COEIMHEHUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIY HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAM;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakuuu, U3MEHEHHIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMHA Pa3IMYHBIX
TUIIOB, TIOJTHBIE M COKpAILIEHHBIE YPABHEHUSI PEAKIMii HOHHOTO OOMEHA, YUUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TH PEAKLIUU UAYT JO KOHIIA,;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMM  PaCKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOTBI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe IMpaBHiIa OOpalleHUs ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalaU3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad IO
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX PEaKIUil U (POpMYIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWJia  DKOJOTHYECKHU
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mTpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

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

JUISL CJICTIBIX W CJIA0OBUAAIIMX OOYYaIONIUXCS: YMEHHE HWCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC
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HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
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oOpa3oBaTe/ibHbIE

pecypchbl

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

11

[Ipenmet opraHnyecko XUMUU: €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJIy4Y€HUH HOBBIX BEUIECTB U MaTEPHUAJIOB.
Teopust CTpOCHUST OPTAHUYECKUX
coenunenunit A.M. BytiepoBa, €€ OCHOBHbIE
nosioxkeHus. CTpyKTypHbIE (GOpPMYJIbI
OpraHMYeCcKUX BellecTs. ['omoiorus,
n3omMepusa. XuMU4YecKas CBs3b B
OPraHUYECKUX COCIUHEHUSAX — OJIMHAPHBIC
Y KpaTHBIE CBSI3H.

[IpencraBnenue o kinaccudukanuu
opranndeckux Bemects. Homenkiarypa
OPraHUYECKUX COCIUHEHUHN
(cucremarnueckasi) ¥ TpUBHATbHBIC
Ha3BaHUS BAKHEMIIUX MPEICTaBUTEIICH
KJIACCOB OPraHUYECKHUX BEIIECTB.
DKCnepUMEHTAIbHBIE METO/IbI U3YUYECHUS
BEIIECTB U UX ITPEBPAILCHUI
O3zHakoMJIeHHE ¢ 00pa3aMi OPraHuYecKuX
BEILIECTB U MaTepualaMu Ha UX OCHOBE,
MOJIETIMPOBAHHUE MOJIEKYJI OPraHUYECKUX
BELIECTB, HAOJIO/IEHNE U ONMCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB I10
MIPEBPAIICHUIO OPTaHUYECKHUX BELIECTB IPU

bu6anoreka LIOK
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HarpeBaHuu (TUIaBJICHHE, OOYTIIMBAaHUE U
TOpPEHHUE).

Uroro no pazgeny

Pa3nen 2. YraeBoaopoabl

2.1

2.2

[IpenenbHbIC YTIAEBOAOPOABI — AJTKAHBHI.

AJIKaHBI: COCTaB U CTPOEHUE,
rOMOJIOTMYECKUH psil. MeTaH u oTaH —
MPOCTEMIINE MPEACTABUTEIN AIKAHOB:
(bu3nUecKre U XUMHYECKHE CBOMCTBA
(peakiuu 3aMeIeHHs] ¥ TOPCHHS ),
HAXO0XJEHUE B IPUPOJIE, TOTYUYECHHUE U
npuMeHenne. O3HakOMJIEHHE ¢ 00pa3amMu
IJIACTMACC, Kay4YyKOB U PE3UHBI,
kosekuu «Heptb» u «YTomby,
MOJIETTMPOBAHKUE MOJIEKYJ YIIIEBOAOPOI0OB U
rajgoreH ONpOU3BOAHBIX, IPOBEICHUE

HemnpenenbHbie yrieBoaopoIbl: alKeHbl,
aJIKaJIMeHBb], aJJKUHEI. AJIKEHBI: COCTaB U
CTPOEHHE, TOMOJIOTHYECKUM ST, DTUIICH U
MPONUIEH — MPOCTEUIINE TPEICTABUTENN
AIKEHOB: (DU3UYECKUE U XUMUUIECKHE
CBOICTBA (peaKkUu TUAPUPOBAHUS,
raJIOTeHUPOBAHMS, THIpATAIIUH, OKHUCIICHHS
Y TIOJTUMEPUBAIIHH ), TIOTYICHHE U
MIpUMEHEHNE.

Ankamuensl: OyraaueH-1,3 u
MeTunoyTaaueH-1,3: ctpoenue,
BayKHEHIIINe XUMUYSCKHIE CBOMCTBA
(peakrust monmmmepusaiun). [lomyuenne

bubmuoreka [IOK
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CUHTETUYECKOTO KaydyKa U PE3UHBI.
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS,
TOMOJIOTHYECKHH psifl. ALIETUIICH —
MPOCTEUIINI TPEACTABUTEIDb AJKUHOB!
COCTaB, CTpOeHUE, GU3HIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIU
TUAPUPOBAHUS, TAIIOTCHUPOBAHUS,
TUApATAlUU, TOPEHUs ), IOJyYeHHUE U
npuMeHenue. [IpakTuueckoit paboThI:
MOJIY4CHHUE STUIICHA U U3YUYEHHE €TO
CBOMCTB. BbruncneHus no ypaBHEHUIO
XUMHUYECKOU peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOIO BEIIECTBA HIIH
MPOJYKTa PEaKIIUU 110 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEILIECTB UJTU ITPOYKTOB PEAKIIUN).
ApomaThdecKkue yriaeBoaopoabl. ApEeHBI.
benson: cocras, cTpoeHue, puandeckue u
XUMHUYECKHE CBOMCTBA (PEaKIK
raJIOTeHUPOBAHUS U HUTPOBAHUS),
noytydeHue u npumeHenue. Tomyoun: cocras,

bu6nmorexa LIOK

2.3 TpOEHHE, PU3NUECKUE U XUMUYECKH 2
CTPOCHHC, usirieckue cerHe https://m.edso0.ru/7f41837c
CBOMCTBa (peaKIMy TaOTeHUPOBAHUS U
HUTPOBAHU ), TOJyYEHUE U IPUMEHEHHUE.
TokcuyHOCTH apeHOoB. ['eHeTnYecKas CBA3b
MEX]y YIJIEBO0POIaMH,
MPUHAIIISKAIIAMHA K PA3TUIHBIM KJIaccaMm.
54 IIpupoaHbIE HICTOYHUKH YIIIEBOJOPOIAOB U 3 bubmuoreka [JOK
' uX repepaboTka https://m.edso00.ru/7f41837c
Hroro 1o pasneny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst
3.1 Cruprel. ®enod. [Ipenensubie 3 Bubmmoreka IIOK
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OJTHOATOMHBIE CIIUPTHI. METaHOJ U 3TaHOI:
cTpoeHue, PU3NIECKUe 1 XUMUICCKUE
CBOICTBa (peaKIK ¢ aKTUBHBIMU
MeTaJUIaMH, TaJIOT€HOBOIOPOJaMH,
ropeHue), npuMeHenune. Bogopoansle cBsi3zu
MEXIy MOJIEKyJIaMu cuupToB. [lefictBue
METaHoJIa ¥ 3TaHOJIa Ha OPraHU3M
YeJI0BEKa.

MHoOroatoMHble CIUPTHI. DTUICHIIIUKOIb U
DIMLEPHH: CTPOCHHE, PU3NIECKUE U
XUMHYECKHE CBOMCTBA (B3aUMOJICIICTBHIE CO
[IETIOYHBIMHA METAJUTAMHU, Ka4eCTBEHHAs
peakiys Ha MHOTOATOMHbBIE CIIPTHI).
JlelicTBME HAa OPraHU3M YEJIOBEKA.
[IpumeHeHue rIuMLeprHa U ATHIICHTITUKOJS.
DeHoJI: CTPOCHUE MOJIEKYIbI, PU3NUECcKue
Y XUMHYECKHE CBOMCTBA. TOKCUYHOCTh
¢denona. [Ipumenenue genona.
[IpoBenenue, HaOIIOACHNE U ONMCAHUE
J€MOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CITUPTOB (OKUCIICHHE
sta”ona okcugom meau(Il)),
MHOTOaTOMHBIX CIIUPTOB (B3aUMOJICHCTBHE
rnuuepuna ¢ ruapokcuom meau(1l)).

https://m.edsoo.ru/7f41837¢c

3.2

Anbnerunsl. KapOoHOBBIE KUCIIOTBI.
Crnosxubie 3¢upbl. AJIbIETU/IBI U KETOHBI.
dopmanpaern, aeTaabIAeru: CTpOEHHE,
¢bu3nueckue 1 XUMHYECKHUE CBOMCTBA
(peakuuy OKUCIIEHUS U BOCCTaHOBIJICHHUS,
KaueCTBEHHbBIE PEAKIINH ), IOTyUYEeHUE U
IIPUMEHEHHUE.

AleToH: cTpoeHue, pu3ndeckue u
XMMHUYECKHE CBOMCTBA (peakLuu

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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3.3

OKHCJICHUS U BOCCTAHOBJICHUS ), IOTYYCHHE
U TIPUMEHEHHUE.

OnHOOCHOBHBIE NpeieNbHbIE KapOOHOBBIE
KHUCIOTHL. MypaBbHHAsI M YKCYCHAs
KHCIIOTBI: CTpOeHHE, (PU3HUECKHe U
XMMHYECKHE CBOMCTBA (CBOMCTBA, 00IIHME
JUIS KJIacca KUCIOT, peaklus
sTepuduKanym), IOTyd4eHUE U
npuMmenenue. CTeapuHoOBas U OJICMHOBAS
KHCJIOTHI KaK PEACTaBUTENN BBICIINX
KapOOHOBBIX KUCJIOT. Mblla KaKk CONU
BBICIITNX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE
TIENCTBUE.

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ HAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['maponus xupos.
[Tpumenenue xupoB. buonoruueckas poib
xwupoB. [IpoBenenune u HabIrOICHNE
JI€MOHCTPALIMOHHBIX OIBITOB aJbICTHI0B
(oKuCIIeHNE aMMHUAYHBIM PAaCTBOPOM
oxcuna cepedpa(l) u runpoxkcuiom
meau(Il), npoBenenne npakTHUECKOM
paloThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

VraeBonanl. YIIeBOIBI: COCTAaB,
KiaccuuKalus yraeBooB (MOHO-, TU- U
noymcaxapuasl). [roko3a — mpocTermmia
MOHOCAaXapuJ: 0COOCHHOCTH CTPOCHHS
MOJIEKYJTBI, GU3UIECKHE U XUMUYIECKHE
CBOICTBa (B3aUMOJIEHCTBUE C TUAPOKCHUIIOM
menu(Il), okucinenne aMMuadYHbBIM
pactBopom okcuma cepedpa(l),
BOCCTaHOBJICHUE, OPOIKEHHE TITIOKO3BI),
HaxO0JIEHUE B MIPUPO/JIE, IPUMEHEHHE,

bubnmnorexa LIOK
https://m.edsoo.ru/7f41837¢c
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ouosiornyeckas posib. DOTOCUHTES.
®pykTo3a Kak u3oMep oko3sl. Caxaposa
— IPEACTABUTEID AUCAXAPUIOB, THAPOIIN3,
HAaxO0’KJICHUE B IIPUPOJIE U IPUMEHEHHE.
Kpaxmai u neimiro03a Kak IpupoIHbIe
nosuMepsl. CTpoeHue Kpaxmaia u
LEeIUTI0103bl. DU3NYECKUE U XMMUYECKHE
CBOMCTBA KpaxMaJia (TUApOJIu3,
KaueCTBEHHAsl PEAKLUs C HOJIOM).
Beluncnenus no ypaBHEHUIO XUMHYECKON
peakiuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEUIECTBA MIIU IIPOAYKTa
peakxIiu [0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO U3 HUCXOJHBIX BEIIECTB
WIH IPOAYKTOB PEAKLIUN).

Hroro no pazgeny

Pa3nen 4. AzoTcoaepkamme opranudeckne coelMHeHUus

13

41

AMUHBI. AMHHOKHCIIOTHEI. belnku. AMUHBI.
MeTtniiaMuH ¥ aHWJIMH: COCTaB, CTPOCHUE,
(bu3nuecKre 1 XMMHYECKHUE CBOMCTBA
(ropenue, B3aMMOIEUCTBUE C BOJIOU U
KHCJIOTaMHt). AMUHOKHCIIOTBI KaK
aM(poTepHBIC OPTaHUYECKUE COCTUHEHMUS.
du3nueckue U XUMUYESCKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpUMepe IIHUIINHA).
buonornueckoe 3HaUYCHNE aMHUHOKHUCIIOT.
[Tentunpl. benkn kak npupoaHsIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS.
[lepBuuHas, BTopudHasi ¥ TpETUIHAS
CTPYKTypa O6emKoB. XUMUYECKHE CBOMCTBA
OCJIKOB: THIPOJIN3, ICHATYPAIIHS,
KaueCTBEHHBIC PEAKITH Ha OCIKH.
DKCepUMEHTAIbHBIC METO/IBI U3YUCHUS

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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BEIICCTB M MX IPEBPAICHHIA

Hab6mronenue u onucanue
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPALIHS
OCJIKOB IPH HAIPEBAHHH, [IBETHBIC PEAKIIUU
OEJIKOB.

Hroro no pazneny

Pasznea S. BoicokoMoJieKky/JIsipHbIE COeIMHEHU S

5.1

[Tnactmaccel. Kayuyku. BonokHa.
OcHOBHbIE OHATHSA XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHWMN:
MOHOMEp, IIOJINMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MTOJINMEPU3ALUH, CPEIHSAS
MoJieKy/sipHas Macca. OCHOBHbIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHMI — TOJIMMEpU3aLusl U
MIOJINKOHJICHCALIHSL.

[TnacTMacchl (IOJIMATUIIEH, TOTUIIPOIIIEH,
MOJTMBUHUIIXJIOPU/I, TOTUCTUPON).
HarypanpHbIil M1 CUHTETUYECKHE KaydyKH
(OyTasMeHOBBIH, XJIOPONIPEHOBBIN U
M30IPEHOBBIN). BolokHa: HarypaabHbIE
(XJI0IOK, HIEPCTh, IMIENK), UCKYCCTBEHHbIE
(arreTaTHOE BOJIOKHO, BUCKO32),
CUHTETHUYECKUE (KAIIPOH U JIABCaH).
DKcrepuMEeHTalIbHbIE METO/IbI U3YUEHHUS
BELIECTB U UX IIPEBPAILCHUN
O3HakoMJIeHHEe ¢ 00pa3laMu MPUPOTHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAaccC,

Kay4yKOB.

bubmmoteka IIOK
https://m.edsoo.ru/7f41837c
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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1.5



11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

KoanuecTBo 4acoB

Bcero

KonTpoabubie
padoTshI

IIpakTn4yeckue
padoTshI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

1.2

Crpoenue atomoB. [lepuoanueckuii 3aKoH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemeHToB M. 1. MenneneeBa. XuMHUYECKUM
aeMeHT. AToM. fI1po aToMa, U30TOIBI.
DneKTpoHHask 000JI0UKa. DHEPreTUYECKUE
YPOBHH, IO ypOBHU. ATOMHBIE OpOUTANH, S-,
p-, d- anemenTsl. OcobeHHOCTH
pacrpeneneHus JEKTPOHOB 110 OPOUTAIISIM B
aroMax 3J€MEHTOB MEPBBIX YETHIPEX
MEepPUOJOB. DIEKTPOHHAs! KOH(UTYpaLIHsI
aTOMOB.

[Tepnonnueckuii 3akoH u [lepnonnueckas
cUcTeMa XMMUYECKUX 31eMeHToB J1. 1.
MenneneeBa. CBsi3b MEPUOAMUECKOTO 3aKOHA
u [lepuoanueckoil CUCTEMbI XUMHUUYECKUX
anemenToB /.M. Menneneena ¢
COBPEMEHHOI Teopuel CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIAM U
nepuoaaMm. 3Ha4eHUe NEPUOTUYECKOTO
3aKOHa B Pa3BUTHUH HAayKH.J[eMoHCTparus
tabnun «[lepuonnyeckas cucrema
xuMudeckux dyementoB .M. Menaeneenay

Crtpoenue BemniecTBa. MHOroo0Opasue

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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BemiecTB. CTpoeHHUE BellleCTBA. XUMUYECKas
CBS3b. BUJIBI XUMHUYECKOM CBSI3HN
(KOoBaJIGHTHAsI HETIOJISIPHAS M TTOJISIpHAS,
WOHHAs1, MeTaJuInueckas). MexaHu3Mbl
00pa3oBaHMs KOBAJICHTHON XMUMHYECKOU
cBs13u (OOMEHHBIN U JOHOPHO-
akKIenTopHbIN). BogopoaHas cBs3b.
BaneHTHOCTB. DNEKTPOOTPULIATEIHHOCTD.
CreneHb okucieHus. MoHBI: KaTHOHBI U
aHWOHBI. BelecTBa MONEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH
IIOCTOSHCTBA COCTaBa BellecTBa. THIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJTOUAHBIE PACTBOPHI.
MaccoBas 1071 BEIIeCTBa B pacTBOpE.
Knaccudukanus HeopraHndeckux
coennHennil. HomeHnknarypa
HEOpraHUYecKHX BellecTB. ['eHeTnueckas
CBSI3b HEOPTAaHWYECKUX BEIIECTB,
MPUHAUISKAIUX K PA3JIMYHBIM KJIACCaAM.
N3yuenune moaenei KpucTauIm4ecKux
peeToK

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

1.3

XUMHUYECKUE peaKMn. XUMHUECKAst
peaktus. Kimaccudurarus XuMUIeCKUX
pEaKUHii B HEOPTaHUYECKON U OPTraHUYECKON
XMMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB,
3aKOH COXPAHEHHUS U IPEBPALECHUS YJHEPTUHU
MpU XUMHYECKHUX peakuusax. CKOpoCTh
peaKkuuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(haxkTopoB. OOpaTUMbIE PEAKIIUH.
Xumnueckoe paBHoBecue. GakTopsl,

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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BIIUSIIOLIUE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle Hlarense.
DIEKTPONUTHYECKAS TUCCOIHALIHS.
CunpHbIe U ciiadbie dekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas,
HEWTpasbHasd, menoqas. [lonsatue o
BOZIOpOIHOM MoKazarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonstue 06 3mekTponse
pacriaBoB U pacTBOpoB cojieil. [Ipumenenue
anekTposnza. Habmonenue u onucanue
JIEMOHCTPALIMOHHBIX U TaO0OPATOPHBIX
OTIBITOB (pa3yiokKEeHHE MEPOKCH/Ia BOJOPOa B
MPUCYTCTBUU KaTalIu3aTropa, ONpeaesicHue
Cpebl paCTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOIO MHIUKATOPA, PEAKLUN
HWOHHOTO 00MeHa), MPOBEACHUE
IpaKkTU4Yeckoi paboTel «BnusHue
pa3IUYHBIX (HAKTOPOB HA CKOPOCTH
XMMHYECKOU peakum». Pacuérsl no
YPaBHEHUSAM XUMUYECKUX PEAKIUH, B TOM
YUCIIE TEPMOXUMHUUYECKUE PACUETHI, PACUETHI
C UCIOJB30BAaHUEM MOHATHUS «MAacCOBas IO
BEILIECTBAY.

Hroro no pazneny 13
Paszgen 2. Heopranuueckasi Xumusi
Meraiutel. Metanel. [Tonoxenue Meramios
21 B [lepuoanueckoil cucteMe XUMHUYECKUX 6 bubnmnoreka [JOK

anemenToB /.M. MernaeneeBa. OcoOeHHOCTH
CTPOEHUS NEKTPOHHBIX 000JI0YEK aTOMOB

https://m.edsoo.ru/7f41837¢c
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MeTtaiioB. O0mue pu3ndeckre CBOWCTBa
MeTaoB. CriiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHUI psiji HAPSIKECHU I
METAJUIOB. XMMUYECKUE CBOKCTBA
BOKHEUIIINX METAJUIOB (HATPUM, KAJIUH,
KaJIbLIMIA, MATHHUM, QJTFOMUHUHN, HUHK, XPOM,
KeJe30, MElb) U UX COCAUHECHUN.

OO6mue crnocoObl MOTYYeHHUS METAILIOB.
Mertannyprus. Koppo3us meTaiios.
CriocoOpl 3a1IUThl OT KOPPO3HUH.
[IpumeHeHne MeTaIoB B OBITY M TEXHUKE.
Nzydenne xomteknuu «MeTautbl ¥ CIIIaBbIY,
00pa3I0B HEMETAJUIOB, PEIICHHE
IKCIEPUMEHTATBHBIX 33134, HAOIIOICHNE U
OIKCaHUE JEeMOHCTPALMOHHBIX U
71ab0PATOPHBIX OIBITOB (B3aUMOJICHCTBUE
THIPOKCH]IA ATFOMHHHUSI C PACTBOPAMHU
KHCIIOT U IIeJI09eH, KaYeCTBCHHBIC PeaKIIHH
Ha KaTHOHBI MEeTaIJIOB). PacuéTel Macchl
BEI[ECTBA WK 00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B PEaKIIUU
BEIIIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKITHH,
€CJIM OJIHO M3 BEIIECTB UMEET MPUMECH.

2.2

Hewmeramnsl. Hemeramnsl. [Tomoxenue
HemeTasuioB B [lepuognyeckoit cucreme
XxuMHudeckux aneMeHToB .M. Menaeneera u
0COOEHHOCTH CTPOEHHS aTOMOB.
dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnoTponusi HEMETAIUIOB (Ha pUMepe
KHCIIOpo/ia, cephl, (hocdopa u yriepoaa).
XUMHYEeCKHE CBOMCTBA BayKHEHIIINX
HEMETAJIJIOB (TaJOreHOB, CEPBI, a30Ta,

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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dbocdopa, yrepoaa v KpeMHUS) U UX
COEUHEHUH (OKCUIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOAOPOTHBIX
coequHenuil). [Ipumenenne BaxxHeNIINX
HEMETAJJIOB U UX COCAMHEHUH.

2.3

CBs3b HCOPTaHNYCCKUX U OPTraHNUYCCKUX
BCIICCTB

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Hroro no pasaceiny

17

Pa3zgen 3. XuMus 1 KU3HL

3.1

XuMus 1 )KU3Hb. Poab XUMuu B
o0ecreueHnH 3KOJIOTHIECKOH,
JHEPreTHYSCKON U MUIIEBON OE30MMaCHOCTH,
pa3BuTuu MeauluHbL. [ToHSATHE O HAyYHBIX
METOJIaX MO3HAHUS BEIIECTB U XUMHYCCKUX
peakuuit. [Ipencrasnenus 00 oOHx
Hay4YHBIX MPUHIUTIAX TPOMBIIIJICHHOTO
MOJIy4eHUS] BaXKHEHIIINX BEILIECTB.

UenoBek B MUpPE BEIIECTB U MaTepUaJIOB:
Ba)KHEWILINE CTPOUTEIILHBIE MaTepuasbl,
KOHCTPYKIITMOHHBIE MaTepUaIbl, KPACKH,
CTEKJIO0, KEpaMHKa, MaTepHaJIbl AJIs
AJIEKTPOHHUKHU, HAHOMATEPUAJIbI,
OpraHUYECKHEe U MHUHEPAIbHbIE YIO0OPEHHUS.
XuMHS ¥ 37J0pOBBE YEJIOBEKA: TIpaBUiIa
WCIIOJIb30BaHUS JIEKAPCTBEHHBIX NIPENapaToB,
npaBuiia 6€30MacHOTO UCTIOIb30BaHUS
MpernapaToB OBITOBOM XUMHH B
MMOBCEIHEBHOM KH3HU.

Hroro no pasgeny

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyectBO
4acoB

JlaTa
H3y4eHust

JlaTa
no

dakrty

IIpeamer oprann4ecko XUMuH, €€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
JemoHcTpauus: "O3HaKOMJIEHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U
MaTepuajlaMM Ha UX OCHOBE, HaO/II0ieHue
Y OIIMCAHUE IEMOHCTPALMOHHBIX OIIBITOB
10 IIPEBPAILEHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHUH (IUIaBJICHUE,
o0yTIMBaHUE U TOPCHHE).

Teopust cTpoeHHs OpraHUYEeCKUX
coenunenuii A. M. byrnepoga, eé
OCHOBHBIE TOJIOKEHUS. JleMOHCTpanus:
"MonenrpoBaHUE MOJIEKYJ
OpraHUYEeCKUX BeliecTB"

[IpencraBienue o K1accuPpuKaun
opraHnyeckux BemiecTB. Homenknartypa
OpPraHUYECKUX COSAMHEHUN
(cucremaTuveckasi) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEIIECTB.
CraproBasi TUarHOCTHKA.

AIKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUI pAA.

Meran u 3TaH — npocTenme
MPEICTaBUTENM ATKAHOB.

04.09.2023

11.09.2023

18.09.2023

25.09.2023

02.10.2023

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTWIIEH U NPONUIIEH — pocTeiimne
MIPEJICTaBUTEINN AJIKEHOB.

[IpakTuueckas padora Ne 1. «Ilonyuenue
STUJICHA U U3y4YEeHUE ero CBOMCTB»

09.10.2023

16.10.2023

23.10.2023

Ankanuensl: OyragueH-1,3 u
Metminoyraauen-1,3. [Morydaenne
CUHTETUYECKOTO KayyyKa U Pe3UHBI.
JemoHcTpanuus: "O3HaKOMIIEHHE ©
o0pasiamMu MmiIacTMacc, KayuykoB U
pe3uHbI"

06.11.2023




10

11

AJIKHHBI: COCTaB U OCOOCHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH DS,
AleTHIIeH — TPOCTEUIINI TPEICTaBUTEIb
aNKUHOB. JleMoHCTpanus:
"MonenupoBaHre MOJIEKYJT
YIJIEBOJOPOJIOB U
rajoreHoNnpOr3BOIHBIX"

Beluncnenus no ypaBHEHUIO XUMUYECKOU
peaKkuuu.

13.11.2023

20.11.2023

12

13

Apensbl: 6eH301 1 ToNyoJ. TOKCHYHOCTH
apeHOB.

['enernyeckast CBsI3b yriIeBOJIOPOIOB,
NPUHAIICKAIINX K Pa3IMYHbIM KJaccam

27.11.2023

04.12.2023

14

15

[IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB:
MIPUPOIHBIN ra3 U NOMyTHBIEC HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€
nepepaboTku. JleMoHCTpanus:
"O3HakoMJIeHHE ¢ 00pa3amMy KOJUICKITUH
«Hed1b» 11 «YTO00B»

CrniocoOs1 epepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMHUECKUIA,
KaTaJIUTUYCCKUH ), TUPOJIU3.

11.12.2023

18.12.2023

16

Beluncnenus no ypaBHEHUIO XUMHYECKON
peakuuu

25.12.2023

17

[IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoaHas cBsI3b.
Hemonctpanus:" Ilposeaenue,
Ha0JIt0/IeHNE U ONTUCaHKe
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CIIUPTOB (OKUCIICHHE
stanosa okcugom meau(ll))"”

15.01.2024

18

MHOroaroMHbI€ CIIUPTHI: ITUICHTIUKOIb
Y TIMUEpUH. [[eMoHCcTpanms:
"B3zanMogelicTBHE MHOIOATOMHBIX
CIUPTOB (B3aUMOJICHCTBUE TTUIIEPHUHA C
rugpokcugom meau(ll))"”

22.01.2024

19

DeHOJI: CTPOCHUE MOJIEKYIIBI,
(hU3UYEeCKre U XUMHUYECKHE CBOMCTBRA,
IIPUMEHEHHUE.

29.01.2024

20

Anpaerunapl: GopManbaeTuI U
aneTanbAeTu/l; CTpOCHUE. ALIETOH.

05.02.2024




21

JemoHcTpanus: "B3aumoneictue
QJIBJICTHJIOB C aAMMHUAYHBIM PACTBOPOM
okcupaa cepeopa(l) u ruaporcuom
menu(ll), okucnenue anprerugoB"
OIHOOCHOBHBIE TIPE/ICIIbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U

YKCyCHas

12.02.2024

22

[Tpaktuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

19.02.2024

23

24

25

CTCapI/IHOBaH H OJICMHOBAs1 KHUCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT.

MBbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIoLIee JEHCTBHE.
Crnoxuble 3(upsl 1 KUPBL. [ uapoams.

[Ipumenenue xupoB. buonornyeckas
POIIb )KUPOB.

26.02.2024

04.03.2024

11.03.2024

26

Beluncnenus no ypaBHEHUIO XUMHYECKON
peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIECTBA UM IPOAYKTa
peakIMy o U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUH).

18.03.2024

27

VYTieBopsl: COCTaB, KiIaccuuKanusi.
Baxnerime npencraBuTeNu: riaoKo3a,
¢bpyTo3a, caxoposa.

08.04.2024

28

29

30

Kpaxmai u nemirono3a Kak npupoHbie
nojauMepsl. JlemoHcTpanus:
"B3aumopeiicTBue kpaxmana c itogom"

AMUJHEBI: METHJIAMWH U aHWJIVH.

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYEeCKHUE COCAUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuabl.

15.04.2024

22.04.2024

29.04.2024

31

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COSMHEHMUS.
Hemonctpanust: "lenatypanms 6€TKOB
[IPU HArpPEBAHHHU, LIBETHBIE PEAKLIUU
6enKxoB"

06.05.2024

32

OcCHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
JlemoHcTpanus: "O3HaKOMJIEHHE C

13.05.2024




o0pa3iaMu NPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJTACTMAcC, Kay4yKoB".

HpOMC)KYTOLIHaH aTTecranus. Hrorosas

33 1 20.05.2024
KOHTpOJIbHas paboTa.
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH. 1 97 05.2024
[InacTmaccel, KaydyKH, BOJIOKHA.
OBULIEE KOJIMYECTBO YACOB I10 34
[MPOT'PAMME
IMOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC
Ne KoanyecTtBo  laTa Aata
Tema ypoka 1no
n/n 4acoB U3yueHus
(paxry
1 XUMHYECKUH 3JIEMEHT. ATOM. 1 04.09.202
DnexTpoHHask KOHPUTYpalKs aTOMOB 3
[leproanyueckuii 3aK0H U
[leproanyeckas cucTeMa XUMUYECKUX
2 snemenTtoB /1. 1. Menpeneena, ux cBsI3b 1 11.09.202
C COBPEMEHHOU TeOpHeil CTPOCHUS 3
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M HX
3 COEIMHEHMI MO IpynnaM 1 MepruoIaM. 1 18.09.202
3HavyeHHe NePUOJNIYECKOr0 3aKOHA U 3
CUCTEMbI XUMHUECKHUX 31eMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HAYKH
Crtpoenue BeniecTBa. XUMHUYECKas
4 CBA3b, €€ BUIBI, MeX&HI/I3N£BI 1 95 09.202
00pa30BaHMs KOBAJIEHTHON CBS3H. 3
Bonopoanas cBsizb
BanenTtHoCTb.
5 DIeKTpoOTpULATENbHOCTh. CTENEHb 1 02.10.202
oKucieHus. Belectsa MOJIEKyISIpHOTO 3
Y HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
6 HcTuHHBIE U KOJIJIOUHBIE PACTBOPSI. 1 09.10.202
MaccoBas 1011 BelllecTBa B pacTBOpE 3
7 Krnaccudukanus u HoMeHKIaTypa 1




HEOPraHUYECKUX COCIUHEHUN.
['eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

16.10.202
3

Knaccugukanus XuMHuecKux peakuuii B
HEOPraHU4YECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPAHEHMSI MACChI

8 23.10.202
BEIIECTB; 3aKOH COXPaHEHUS U 3
MIPEBPAICHUS SHEPTUH TIPH XUMHUYIESCKHIX
peakuusax

9 Ckopoctb peakiuu. OOpaTuMbie 06.11.202
peakuuu. XMMHUYECKOE PAaBHOBECHE 3
[IpakTrueckas padota Ne 1. «BnustHue

10 pasIUyHBIX (DAKTOPOB HA CKOPOCTH 13.11.202
XUMHAYECKON peaKiium» 3
DNEKTPOIUTHYECKAS AUCCOIUAITHS.

[ToHsiTHE O BOIOPOAHOM MOKa3aTele

11 (pH) pactBopa. Peakiiuu HOHHOTO 20.11.202
obmeHa. ['uaponu3 OpraHuYeCcKux 1 3
HEOPTaHMYECKUX BEIIECCTB
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC

12 peakmuu. [TonsiTre 00 35mekTponu3e 27.11.202
pacriaBoB U pacTBOPOB colieit 3

13 Kontposnbnas pabota mo pazaery 04.12.202
«Teoperndeckrie OCHOBBI XUMUM» 3
MerTamisl, UX ITOJIOKEHHE B
[Teproaudeckoii cucTeMe XUMHYSCKHUX

14 anemenTtoB JI. 1. Menpeneena u 11.12.202
0COOEHHOCTH CTpOeHHUs aToOMOB. Ob1ue 3
(u3nuecKkre CBOMCTBa METAIIOB
CrnnaBbl METaIOB.

15 DNEKTPOXUMHUUECKUN Psiji HAlpsKEHUN 18.12.202
METaJIOB 3
XHUMHUYECKUE CBOWCTBA BAXKHENIIIUX

16 METaJUIOB (HATPUH, Kaaui, KaJabIlui, 25.12.202
Mar"ui, aTfoMUHHI) U UX COeTMHEHUN 3

17 Xumuueckue cisoﬁCTBa Xpoma, MeIi 1 15.01.202
WX COeMHEHUN 4
XUMHUYECKHE CBOMCTBA IIMHKA, Kelle3a U

18 .

UX COEIUHEHUN 22.01.202




[IpakTrueckas padota Ne 2. "Pemenue

19 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 29.01.202
«Merams»" 4
Hewmeraniel, X MOJIOKEHUE B
Ilepnoauueckoil cucTeMe XUMUYECKUX

20 P 05.02.202
anemenToB 1. . MenaeneeBa u 4
0COOCHHOCTH CTPOCHHS aTOMOB
dusnueckue cBOMCTBAa HEMETAIIIOB.

21 Annotponusi HeMeTaIoB (Ha IpUMeEpe 12.02.202
KHCJIOpoJia, cepbl, hocdopa u yriepoia) 4
XHUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPHI

22 ) » P 19.02.202
H UX COEIUHEHUI 4
XUMHYECKHE CBOMCTBA a30Ta, (hocdopa

23 N 26.02.202
U UX COeIUHEHUI 4
XUMHUUECKUE CBOMCTBA YIIIEPOIA

24 yrIepoas, 04.03.202
KPEMHHUS U UX COCTUHCHHIMA 4
I[IpuMeHeHnE BAOXXHENIITUX HEMETAILIOB U

25 P § 11.03.202
HUX COEIUHEHUN 4
O000111eHIE U CUCTEMATH3ALU 3HAHUI
no teme «Hemeraminry. Beraucienus mo

26 N 18.03.202
YPaBHCHHUSIM XUMHUYECKHUX PEAKIHHA 1 4
TEPMOXUMHUYECKHE PACUETHI
[IpakTuueckas padora Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe 08.04.202
"Hemeramisl"» 4
KonTtponsHasg pabora mo remam

28 P P 15.04.202
«Metamasl» 1 «Hemeraisy 4
Heoprannueckue u oprannueckue

29 kucinoTel. Heoprannueckue n 22.04.202
OpraHUYECKHUE OCHOBAHUS 4
AMpoTepHBIC HEOpraHUYECKHE U
OpraHuYecKue COEAUHEHUS.

30 P 29.04.202
I'eneTnyeckas CBSI3b HEOPraHMYECKHUX U 4

OpraHN4YC€CKUX BCIICCTB

31

Ponb xuMnu B obecrieueHuu




JKOJIOTUYECKOM, SJHEPIreTUIECKON U
MUIIEBOH 0€30MIaCHOCTH, Pa3BUTUU
MEIUIMHBI

06.05.202
4

[Ipencrarnenus 00 0OMKX HAYYHBIX

32 MPUHIUIIAX TPOMBIIUIEHHOTO 1 13.05.202
MOJIYYCHUSI BOKHEHIIIUX BEIIECTB 4
33 [Ipomexxyrounas arrecrarus. iTtorosas 1 20.05.202
KOHTpOJIbHAs paboTa. 4
34 XuMus 1 310pOBbE yenoBeka. YenoBek B 1 95 05.202
MUpE BEIIECTB H MAaTEPHAIIOB 4
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Ciaakos C.A.,
AknrmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
* 'abpuensn O.C. [Iporpamma kypca xumun Jijst 8-11 knaccos
o01eoOpa3oBarenbHbIX yupexaeHuil.— M.: Jlpoda, 2016.

» ['a6puensu O.C., . Xumus. 10 kmacc: yue6. s oomieoOpa3oBar.
yapexjaennit. — M.: [Ipoda, 2014.

* ['abpuensn O.C., OctpoymoB WN.I'. HacronbHas kaura yuurens. Xumus. 10
kiacc. — M.: Ilpoda, 2004.

* I'abpuensn O.C., bepéskun I1.H., YakoBa A.A. u np. KontponbHbie u
npoBepouHbIe padboThl no xumuu. 10 kmacc — M.: [Ipoda, 2008

* ['abpuensn O.C., OctpoymoB N.I'. Xumus. 10 xi1.: Metoguueckoe nocooue.
— M.: Ipoda,2005.

* I'abpuensn O.C., Pemeros I1.B. OctpoymoB N.I'. Hukutiok A.M.
['oToBUMCS K €IMHOMY TOCYIapCTBEHHOMY 3K3aMeHy. — M.: apoda, 2008-
20009.

 ['a6puensn O.C. Xumus. 11 kmacc. ba3oBeiii ypoBeHb: yueo. s
obmeoo6pazosar. Yupexaenuii /O.C. I"'abpuensn. — M.: IIpoda, 2009

o . M'abpuensn O.C., AmykoBa A.B. Xumus. 11 k1. ba3zoBslif ypoBeHb:
Meroanueckoe mocooue. — M.: JIpoda, 2008.

* 'abpuensu O.C. Xumus: YaeOnoe nocooue mist 11 ki cpen. mk. — M.
bmmk mmmroc, 2009.

 'aGpuensu O.C., JIpicoBa I'.I". Xumus. 11 ki.: Metonuueckoe nocodue. M.:
Ipoda, 2008-2009.

 'aGpuensu O.C., JIpicoBa I'.I'., Benenckas A.I'. HactonbHas kHura
yautenst. Xumus 11 ki.: B 2 4. — M.: JIpoda, 2008-2009.

* Xumus. 11 xi.: KonTpoasHbie U mpoBepouHbie padoTsl k yueoHuky O.C.



["abpuensna, I'.I'. JIpicoBoit «Xumus. 11» /O.C. I'abpuensn, I1.H. Bepeskun,
A.A Ymakosa u ap. — M.: [Ipoda, 2008.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

* http://www HYPERLINK "http://www.mon.gov.ru/"".mon.gov.ru
MuHHCTEpCTBO 00pa30BaHuUs M HAYKU

« http://www.fipi.ru IToptan ®UIIN — OenepanbHbIii HHCTUTYT
NIeTarOTHIECKUX U3MEPEHUH

* http://www HYPERLINK "http://www.ege.edu.ru/".ege.edu.ru ITopran EI'D
(nabopManonHo# noaaepxxku EI'D)

« http://www HYPERLINK "http://www.probaege.edu.ru/".probaege.edu.ru
[Topran Enunsiil 5x3aMeH

» http://edu.ru/index.php ®enepanbhblii mopran «Poccuiickoe oOpazoBaHue»
« http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii ieHTp
TECTUPOBAHUSI.

* http://www HYPERLINK "http://www.pedsovet.org/".pedsovet.org
Bceepoccuiickuit Uatepuer-Ilencoser.

« http://ru.wikipedia.org/ - cBo0OgHAS SHITUKIIONIE NS,

* http://him.1september.ru/ aekTpoHHast BEpCHsI ra3eThl « XUMHUSI»;

* moprtain (MeToaudeckue pa3paboTKH JJIsT YPOKOB XUMUH, PE3CHTAITIH );

* http://www.uroki.net — pa3paboTKu ypOKOB, ClicHApUH, KOHCIICKTHI,
OYPOYHOE TUTAHUPOBAHHKE;

o http://www.it-n.ru — ceTb TBOPUYECKUX YUUTEIICH;

* http://festival.1september.ru/ - ypoku u npe3eHTanuu;

* http HYPERLINK "http://infourok.org/":// HYPERLINK
"http://infourok.org/"infourok HYPERLINK "http://infourok.org/".
HYPERLINK "http://infourok.org/"org/ — pa3spaboTku ypokoB, pe3eHTaIHH.
« http://kontren.narod.ru - nadpopmManoHHO-00pa30BaTEIbHBIA CAUT JJIS TEX,
KTO M3yd4aeT XUMHIO, KTO €€ MPEroacT, JJIs1 BCeX KTO HHTEPECyeTCsS XUMHCH.



