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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOImero o0pa3zoBaHus
pa3paboTaHa Ha OCHOBE TpeOOBaHWII K pe3yibTaTaM OCBOCHHS (denepaibHON
oOpa3oBaTenbHO Mporpammbl cpeanero obdmero oOpaszosanus (POII COO),
npenacraBieHHbIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTENIbHOM CTaHIAPTE
COO, c yuértom KoHuenumu mnpenonaBaHusi y4eOHOro mnpeamera «XUMHSD) B
oOpa3oBaTenpHBIX oOpraHu3auusx Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE 00pPa30BaATEIbHBIE IPOTPAMMBI.

OcHOBY MOAXO0/J0B K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OIMpPENESICHUIO
o0miei ctparernu oOydeHus, BOCIIUTAHUS M Pa3BUTHUSL 00YUaIOUIUXCA CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToB OOyuYeHUsT U TpPeOOBAHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOIIMM 3TalloOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KJIIOYEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHuA. OTHU ILEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO WM TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro o0IIero oopa3oBaHusl CpeACTBaMH y4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUHU C Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXke C y4ETOM
o0mMX 1enedl M NPUHLMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAET OCOOYIO pOJb B
COBPEMEHHOW IUBWJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJl B (hOPMHPOBAHKE PAIMOHAIIEHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE Kak O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BOZMOXHBIMH 00J1aCTSIMU IPUMEHEHHUS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBUEM YCHEIIHOTO
TpyJa W KM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE



IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEIHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOydaromuxcs, HEOoOXOMUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHENIHOINO BKJIOYEHHUS B JKU3Hb COLMYMA, MPOJOJIKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAaHHUW NPU HU3YYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpa3us
BEILECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM HA  ONPEICIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4ecKOW XHWMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHH, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpeJCTaBlICHU O CcTpoeHuu BenlecTB. CBelaeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBsI3U, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[lon HOBBIM yrjaoM 3peHUsi B IMpeaMeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Ennnast cucrema 3HaHMN O BaXXHEHIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKXKE O XUMUYECKHX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomnoyiHsgeTrcs B Kypcax 10 um 11 kmaccos



AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUECKUA W TPUKIATHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBS3M XUMUHU C
JPYTMMHU HayKamu, pPacKpblBalOT €€ pPOJib B IMO3HABATEIBHOM M MPAKTUYECKOU
JeATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTal0T
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICINBATh HWH(POPMAIHIO U
NPUMEHATh €€ I TOMOJHEHUS 3HAHUM, PEIICHUS WHTEIUICKTYalbHbIX W
AKCTIIEPUMEHTAJIBHBIX MCCIIEAOBATEILCKUX 3a7a4. B 11eoM copepkanue ydeOHOTO
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  M3YYEHUS  OPHUEHTHPOBAHO  Ha
dbopmupoBaHUe y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI ISl TIOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIEPUMEHTa U
pelieHrs TPOTHUBOPEUYMM MEXAy HOBBIMH (paKTaMU UM TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOyyJaromuxcsi MPUHATHIE MPOTrpaMMON MO XUMHUU TMOAXOAbl K OINPEEICHUI0
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (popMupoBaHUe
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIINK, HEOOXOAUMBIX JJI PUOOPETEHUS OIbITa TPAKTUYECKOMN
U HCCJIEI0BATEIbCKON ACSATEILHOCTH, 3aHUMAIOIECH Ba)KHOE€ MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK ¥ HA YPOBHE cpeHero odiiero oopa3oBaHus, IPH ONPEICICHUH
COJICPKATEJIbHOW XapaKTePUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBiICHUEM
MEePBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKa U KAaK OJAHOr0 M3 KOMIIOHEHTOB MHPOBOU KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM NMOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMHU IIEJIIMU HU3YyUYCHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisItOTCSA:

e (opMHUpPOBAaHHME CHCTEMBI XHUMHUYECKHMX 3HAHMM KaK  BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JIekKaT KIIOUEBBIE MOHSTHUS, (YHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XUMUU,



OCBOCHHE $3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHME U pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHUYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHHM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTHUUECKOM 1 MOBCEAHEBHOMN KU3HH;

e pPa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIIEPUMEHTA, COOJIIOACHUEM  IpaBUII
0€3011acHOr0 OOpaIeHMsI C BELIECTBAMH.

Hapsiay ¢ atum, conepkaTelibHasi XapaKTepUCTUKA LIeJIeld U 3a/1a4 U3YYeHUS
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJblIed CTEHNeHH OTAAETCS  MPEeArnovYTEeHUe
IPAaKTUYECKOH KOMIIOHEHTE COAEp>KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAIBHOW TIPaMOTHOCTHIO, TO €CTh CIOCO0aMU U
YMEHMSIMU aKTUBHOTO IOJIyY€HHs 3HAHUN U MPUMEHEHHS UX B pEalbHOM YKU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3a/1au.

B cBs3u ¢ 3THUM mpu W3YYEHHH TMpeaMeTa «XUMHsS» TOMHHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 00y4aromMXcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIllHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHre y O0OyYalOmUMXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE MJI pa3jIMuHbIX BHUJOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOoUcKa, aHanu3a U 00padoTKu MH(pOpMaLUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUsl OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C MO3UIUiI
HKOJIOTUYECKON OEe30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;



dbopMHpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TPOBEICHUU XHMHYECKOTO
HKCIIEPUMECHTA;

BOCIIUTAaHWE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHUCTHYECCKOM
HAIPaBJICHHOCTH XWMHH, € BAXHOW POJM B PEIICHUH TJIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONB30BAHMS, TIOTIOTHEHUS SHEPTETHUECKUX PECYpCOB U
COXpaHCHHUSI TIPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeHOTO
OTHOIICHUS K TPHPOJC M CBOEMY 3J0pPOBBIO, a TaK)Ke IPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TOJYYEHHBIX 3HAHMW IS TPHHITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMH SIBIICHUSIMH.

B ydyeOHOM miaHe cpemHero oOmero 00pa3oBaHUS MPEAMET «XUMUSY,
U3y4aeMblii Ha 0a30BOM YPOBHE ABIISIETCS 00s3aTEIIbHBIM YU€OHBIM MPEIMETOM.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUH, Ha 6230BOM YpOBHE
cpeaHero oobmiero oopaszoBanusi, cocraBisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPKAHUE OBYUEHUSA
10 KIIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeTr opraHMYecKOl XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OPraHUYECKUX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE TTOJI0keHUsI. CTPYKTYypHBIE (POPMYJIBI
OpraHMYecKuX BelecTB. ['oMonorus, wu3omMepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJIUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccupukanuu opraHuyeckux BeniecTB. HoMmeHkmarypa
OPraHUYECKUX COCOUHEHUN (CUCTEMaTU4ecKas) W TpPUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeTaH W 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTUIEH U MPONMIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTYYEHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBa (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAJl. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHUHOB: COCTaB, CTpOeHHE, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA (pEakiMu TUIPUPOBAHMUS, TaJOTCHUPOBAHUS, TUIPATALIUH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MONyYEHUE U MpPUMEHEHHe. Tonyon:
cocmas, cmpoenue,  uauueckue U  XumMuuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckass CBs3b MEXAY YIJIEBOAOPOJAAMHU, MPUHAMIEKANUMH K
Pa3IMYHBIM KJIACCAM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHble Ta3pl. Hedpts um e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), mupoau3. [IpomykTer
nepepaboTku He(TH, UX NPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMmeHHBbIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX MPEBPAIICHUIL:
O3HAKOMJIEHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJIyYEHUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN M JTAHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BonopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  COMpPTHL. OJTWICHIJIMKOJIb W  TIIMIEPUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpoeHHE MOJEKYJbl, (HU3NYECKHEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KA4ECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKAnus  YrJeBOJOB  (MOHO-, JHU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C




ruapokcuaom meau(Il), okucnenne ammmuadnbiM pactBopoM okcuaa cepebpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIECHUE B MPUPOJE, NMPUMEHEHUE,
ononornyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAuECTBEHHAsI PEAKIIUS C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPalllCHUMN:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBHE Kpaxmalla C HOJOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM TPOJYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHbIE OpraHudeckue coequHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIpHbIE coeanHeHus. llepBuuHas,
BTOPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYpalus OEIKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YUEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CHHTE3, Kiaccu]uKalus, NepuOIUIHOCTb, HaOII0ACHNUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepus, DOHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYyIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaeMbIe, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

[TpodopreHTarmoHHbIII KOMIOHEHTBKIIIOYAET 3HAKOMCTBO C MPOdecCHsimMH,
CBSI3AHHBIMM C XUMHEH, JEMOHCTPALMIO aKTyalbHOCTM XHMHUU B COBPEMEHHOMU
KHU3HU 4Yepe3 MpUMEpbl U3 MEAMIIMHBI, MUILEBON MPOMBIIIIEHHOCTH, 3KOJOTUU U
JIpyrux 00JacTeil, a TaKkXKe Pa3BUTHE AHAIUTUYECKUX HABBIKOB YEpe3 pEIICHHE
MPAKTHUECKUX 3a71ad ¥ TPOBEACHHUE YKCIIEPHUMEHTOB.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dIeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

ITepuonnueckui 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NEPpUOANYECKOTO 3aKkOoHA M [leprnoanueckor CUCTEMBI
xumudeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIINaM W TEpUOaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJICHTHAsi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJIGHTHOM XWMHUYECKOW CBS3M (OOMEHHBIA U JIOHOPHO-



aKuentopHslii). BomopogHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJIpPHOTO UM HEMOJICKYJSIDHOTO  CTPOCHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAINIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEIeCTBa B pacTBOPE.

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

Xumuyeckass — peakiusa.  Krnaccudukamuss XMMHYECKHMX  peakiuid B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3audHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMHUYECKOe paBHOBecue. DakTOpbl, BIUAIOMIKE HA COCTOSHHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cliadbie IekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALICHUN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMuueckux siaementos . U.
MenpeneeBay, U3ydyeHHUE MOJENEH KPUCTALTUYECKUX PEIIETOK, HAOIIOJCHUE U
OIMMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUMH HOHHOrO OoOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHUYECKHX pEaKUUi, B TOM YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCMHOJIB30BAHUEM TOHATHUS «MacCOBas
JIOJISl BELLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmyeckoi  cucteme
xumuueckux sneMeHToB [[. M. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnyeckue CBOMWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJICOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).



[IprMeHeHnEe Ba)XHEUIIMX HEMETAIIOB U KX COEUHEHHM.

Meramnel. [lonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusnyeckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, KaJiuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue crnocoObl nomydeHus: MetauioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[0OB HEMETAILIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAHHE JIEMOHCTPAllUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEAaKIIMU Ha KATUOHBI METAJLIOB).

PacuétHble 3anaumn.

Pacuétbl Maccel BellecTBa MU 00bEMA ra3oB MO WU3BECTHOMY KOJIMUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMUA U KU3Hb

Ponp xuMun B 0OecrieyeHUM 3KOJOTUUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0e30MacHOCTH, Pa3BUTHH MEAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuasbl s JJEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpaBWJIa HCIMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXnpeAMETHBIX  CBA3€d MpU  HU3YYCHUH  OOmer
HEOpPraHU4eCcKol XuMuU B 11 Kiacce oCyIeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OoOIMX eCTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIONMIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHUE, SBIICHHE.

dwusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJIMOAKTHBHOCTh, MOJICKYJIa, PHEPTCTUYECKHH yPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
WU3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC MCKOTAeMbIe, TOILIUBO,
pPECYpPCHI.

TexHOMOTHS: XUMHYECKasi MPOMBIIIICHHOCTh, METAJLTYPrHs, TPOU3BOJICTBO
CTPOMUTEIIBPHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
MIPOMBIIIJICHHOCTh,  (hapMarieBTUUECKass  IPOMBINIICHHOCTb,  ITPOM3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.

[TpodopreHTaIlnOHHBI KOMIIOHCHTBKIIOYACT M3YYCHHE PAa XUMHYCCKUX
MPOU3BOJICTB, 3HAKOMCTBO C XHUMHYECKMMH TPOQeccCHusMH, OSKCKYPCHU Ha
MPEANPUATHAS MECTHON MPOMBIIIJICHHOCTH U T. JI.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMi 0a30BOM HAYKN XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOT0 Tpa)KJAHCKOro OOIIECTBa, MPUHSATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

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

1) rpaxaaHCcKOro BOCIMTAHMS

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

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

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

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B 00OJIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUH M MOCIEIYIOIIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

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

MOHMMAHUS 1IEHHOCTH TIPaBUJl HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUI0 MPOGecCruil pa3IuvaHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied Mpodeccuu U peanu3aluu COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

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

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIBbITA JESATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEHICHUHU TI00aTBHBIX TTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHCHUH, YMEHHUS JIe1aTh 000CHOBaHHbBIC 3aKIIOYCHHS HA
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

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

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEUU(PHUKY METOJO0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

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

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

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

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHUE XHMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJiI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/4ad, MPUMEHEHUIO0 pa3JInyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanuM3upoBaTh WH(MOPMAILMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4HbIA S3BIK B KayecTBE CpeAcTBa Npu pabdoTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

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 CAMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUHU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MYTEM COTJIACOBAHHS TMO3UIUI B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh MpeajaraéMblii ajiroput™m ACHCTBUN Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHalM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

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



opuponbl, B (OPMHPOBAHMM MBIIUIEHUWS W KyJbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHA (XMMHYECKHI 3IIEMEHT, aTroM, JJEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJIPHBIM 00BEM, YIIIEPOJHBIN CKeleT, (YHKIMOHANbHAS TpYIINa,
panuKan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranndeckux BemecTB A. M. bymiiepoBa, 3aKOH COXPaHEHHsI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacHOM HCIIOJIb30BAaHUM BaKHEHIIMX OPTraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUIN OPraHUYECKUX COSANHEHUM;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHMYE€CKUX BELIECTB ISl WIUIIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIAcCy/Tpynne COoequHEHUN (yrieBOJOpOAbl, KHUCJIOPOA M a30TCOAEp Kallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAJIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (popMalbaerus, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH1, MypaBbUHAsl M YKCYCHas KHUCJOTHI, TJIIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0l U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUU, TOJTYyYCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBAaHUEM, TPEACTABIATh PE3yJIbTATh
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HCTOYHUKOB (CpEACTBA MacCOBOU
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OIPEACTIEHHBIX OPTraHMYECKHUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/JAX ITO3HAHUS BEIICCTB M
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImmas u HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM ISl PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILLICHUS SHEPIUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbI ra3, aMMHaK, TaméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAS) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, -
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISITH YPaBHEHUS PEAKIUNA Pa3THUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHbI COCTaB pPAa3jJUMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB,;

c(OpMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBITIOJHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW peakIuu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNH C BEIIECTBAMHU M J1a00PaTOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TONYyYaeMyH0 M3 Ppa3HbIX HMCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY>KAIOLIEH MPUPOTHON Cpelbl, OCO3HABATH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

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

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jieioB u (undposbie) BOCIIUTATEILHBIH
Ne i/ Konrposbusie  IIpakrunyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE acmeKT
padoThI padoTshI
pecypcsl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
VYcraHaBiMBaTh
JIOBEPUTEIIbHbBIE
OTHOIICHUS MEXKIY
YUUTENEeM U
oOyuarorumucs,
CIOCOOCTBYIOLINX
HO3UTUBHOMY
BOCIIPUSTUIO
. yYalmMucs
[Ipeamer oprannveckoi .
TpeOoBaHUil U
xumuu. Teopus cTpoeHUs bubnmnorexka HOK
1.1 3 npoch0 yuuTens;

OpPraHMYECKUX COSAUHEHUN A.
M. bytneposa
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noOyx1aTh
oOyJaromuxcs
coOIro1aTh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMBEI TIOBEJICHUS,
npaBuiia OOIEHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHUKAMH
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(oOyuarommmucs);
UHUIIUHPOBATH
0o0ydJaromuxcs K
00CYXICHUIO,
BBICKa3bIBAaHUIO
CBOETO MHEHUS,
BBIPabOTKE CBOETO K
OTHOIICHHUS TIO
MOBOY
MOJIy4aeMou Ha
YpOKE COLUaIbHO
3HAYUMOM
uHpopmanuu,
Onupatbcs Ha
>KM3HEHHBIN OMBIT
oOyyJarouxcs,
TIPUBO/IS
JIeWCTBEHHBIC
pUMepBbI, 00pasbl,
metadopsl — U3
OJIM3KUX UM KHUT,
($uIBMOB,
MYJIBTHKOB,
KOMITBIOTEPHBIX
urp. Co3naBaTh
JIOBEPUTEIIbHBIN
MICUXOJIOTHYECKHIA
KIIUMaT B KJIacce BO
BpeMs ypoKa




Uroro mo pazueny 3

Pa3zgea 2.YrieBoaopoanbl

Hcnonb3oBars
BOCTIMTATEIbHBIC
BO3MOXKHOCTH
coJiep>KaHus
y4eOHOro npeameTa
yepe3 moaoop
COOTBETCTBYIOIINX
TEKCTOB JIJISI
YTCHHUSI, 3a]1a9 JISI
pelIeHus,
POOJIEMHBIX
CUTYyaLMi 1
o0CyXJIeHUS B

IIpenenpHBIE YIIIEBOOOPOIBI Bubmnoreka [IOK
2.1 e yr AOPOA 2 1 KJ1acce; mooyxaathb
— aJIKaHbI https://myschool.edu.ru/
o0ydJaronmxcs
coOIro1aTh Ha
ypoKe
OOLIeNPUHSATHIE

HOPMBI TTOBEACHHUS,
paBuiia OOIICHUS
CO CTapIIUMHU
(yuutensimu) u
CBEPCTHUKAMHM
(oOy4arormmmucs);
WHUIUAPOBATH
0o0ydJaromuxcs K
00CYXICHUIO,
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BBICKa3bIBAaHUIO
CBOET0 MHEHUS,
BBIPA0OTKE CBOETO K
OTHOIICHHUS IO
MOBOJTY
MOJIy4aeMou Ha
YpOKE COLUATBLHO
3HAYUMOU
uHpOpManuy,
Onwupartbes Ha
YKU3HEHHBIN OTBIT
oOyuaromuxcs,
MPUBOJIS
IEUCTBEHHEIE
npuMepsl, 00passl,
metadopsl — U3
OIU3KUX UM KHHT,
(unbMOB,
MYJIBTHKOB,
KOMIBIOTEPHBIX
urp;

[IpumenaTs HA
ypoKe
UHTEPaKTUBHbIE
HenpenenbHubie (hopMBI paboTHI €
YTJI€BOJIOPO/IbI: AJIKEHBI, 6 1 bubmmorexa LIOK 00y4aromuMucs:
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aJIKaJIUCHBI, aJIKUHBI MHTEIUICKTyaJIbHbIE

WTPBI,
CTUMYJIUPYIOLIUE
ITO3HABATENbHYIO
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MOTHBAIIHIO
00ydJaromuxcs;
[Ipumensats Ha
ypOKe
UHTEPaKTHBHBIC
(hopMBI paboTHI ¢
00yJaroIuMuUCs:
rpymmoBas pabora
WM paboTa B mapax,
KOTOPBIC ydaT
oOyJaromuxcs
KOMaHTHOW paboTe
Y B3aUMOJICHCTBUIO
C IPYTUMHU
00yJaroumMucs;
UHHUIIUUPOBATH U
OJIICP)KUBATH
UCCIIEIOBATEIBCKYIO
JEeSITeNbHOCTD
oOyJaromuxcs B
paMKax peanu3anuu
UMHU
WHIUBUIYATbHBIX
IPYIITOBBIX
UCCIICJIOBATEITLCKUX
MIPOEKTOB

2.3

ApomaTtnueckue
YTIEBOIOPOABI

bu6nuoreka [IOK
https://myschool.edu.ru/

[IpumeHnaATH Ha
ypOKe
MHTEPaKTUBHbBIE
(hopmbl paboTHI C



https://myschool.edu.ru/

00yJaroIUMUCS:
UHTEIUICKTYaJIbHbIE
UTPHI,
CTHUMYJIUPYIOIINE
NI03HABATEIBHYIO
MOTHBAIIHIO
o0yJaromuxcs;
[IpumenaTs Ha
ypoKe
WHTEPAKTUBHBIE
(hopmbI pabOTHI C
00y4aroIuMucs:
rpymmoBas pabora
WM paboTa B mapax,
KOTOPBIC ydaT
o0ydJaronmxcs
KOMaHJTHOH paboTe
¥ B3aMOJICHCTBHIO
C IpyTUMU
00y4armuMucs;
WHUIIUUPOBATH U
MOJIIEP>KUBATH

U CCIIC/IOBATEITBCKYIO
JESTeIILHOCTh
oOydJaronuxcs B
pamMKax peanru3ariu
UMH
WH/IUBUYAJIbHBIX U
TPYIIOBBIX
UCCIIEIOBATEIIBCKUX




IIPOEKTOB

2.4

[TpuponHbIE HCTOYHUKU
YTIJIEBOJOPOIOB U MX
nepepadoTka

bubnnoreka IIOK

https://myschool.edu.ru/

MPUBJIEKATh
BHUMaHUE
o0yJaromuxcs K
oOcyxaaemMoi Ha
ypoke
uHpopmaruu,
aKTHUBU3ALINH
MO3HABATEIIbHOM
JEeSTENIbHOCTH
00ydJaromuxcs;
nooyxaaTh
o0ydJaronmxcs
coOironarh Ha
YpPOKE IPUHLIUIIBI
yueOHOU
JTUCIUTINHBL U
caMOOpraHu3al|H;
IIpuMeHATH Ha
ypoke
WHTEPAKTUBHBIE
(hopMbI paboTHI €
00yJarouMucs:
UHTEIJIEKTyaJbHbIe
UTPBI,
CTUMYJIUPYIOIINE
MO03HABATEIIbHYIO
MOTHBAITUIO
00yJaromuxcs;
[IpoextrpoBaTh



https://myschool.edu.ru/

Hroro no pazneny

13

CUTYaIluu 1
COOBITHS,
pa3BHBAIOIIIKEC
SMOI[MOHAIBHO-

[IEHHOCTHYIO chepy
oOyuJatomerocs

Pasznen 3.Kucnopoacoaep:kamnue oprannieckne coeuHeHUust

3.1

Cnuptel. ®enon

bubmmoteka [IOK
https://myschool.edu.ru/

OpranuzoBbIBaTh
rpynmnoBbie (OPMBI
yueOHoU
NESITENIbHOCTH,
IIpumMensTH Ha
ypoke
WHTCPAKTUBHBIE
(hopMbI paboTHI €
00yJaronuMucs:
rpynmnoBas pabota
wim paboTa B mapax,
KOTOpBIE yuaT
oOyJaromuxcs
KOMaHJTHOH paboTe
¥ B3aMOJICHCTBHIO
C IpyTUMHU
00yJaronmMucs;
OpranuzoBbIBaTh
WHAWBUIYAIbHYIO
yueOHyI0
JeSATEIbHOCTD;



https://myschool.edu.ru/

MPUBJIEKATD
BHUMAaHHE
oOydJaronmxcs K
[IEHHOCTHOMY
aCIeKTy U3y4aeMbIX
Ha ypOKE SIBJICHUH,
MIOHATHH, IPUEMOB ;
Peann3oBniBaTh
BOCIIUTATCIbHBIC
BO3MOKHOCTH B
Pa3IMYHBIX BHUJIAX
JeITEIbHOCTH,
oOyJaromuxcs co
CJIOBECHOM
(3HaKOBOI)
OCHOBOIA:
CHCTEMAaTHU3aIlH
yueOHOro
MaTepuana.

3.2

Anspaeruasl. KapOoHOBBIE
KUCTOTHI. CIOXKHBIE dPUPHI

bubmmoteka [IOK
https://myschool.edu.ru/

Peann3oBriBaTh
BOCIIUTATCIbHBIC
BO3MOXKHOCTH B
Pa3TUYHBIX BHJAX
JIeSITeIbHOCTH
oOyJaromuxcs Ha
OCHOBE BOCTIPUATHUS
9JIEMEHTOB
JEWCTBUTEIILHOCTH
HaOIroieHue 3a
JEMOHCTPAIUSIMU



https://myschool.edu.ru/

YUUTEJISI, TPOCMOTP
y4eOHBIX (UITHMOB;
OpranuzoBbIBaTh
rpynmnoBbie GOPMBI
yaeOHOU
NESTEIbHOCTH,
Pa3BuBats y
o0yJarmuxcs
M03HABATEIIbHYIO
AKTUBHOCTb,
CaMOCTOSITENILHOCTb,
UHUINATUBY,
TBOpUYECKHUE
CIIOCOOHOCTH;
CoznaBath
JIOBEPUTEIIbHBII
MICUXOJIOTUYECKUI
KJIUMaT B KJIacce BO
BpEMsl ypoKa.

3.3

YrineBoanl

bubmmoteka [IOK
https://myschool.edu.ru/

Peann3oBriBaTh
BOCIIUTATCIbHBIC
BO3MOXKHOCTH B
Pa3TUYHBIX BHJAX
JIeSITeIbHOCTH
oOyJaromuxcs Ha
OCHOBE BOCTIPUATHUS
9JIEMEHTOB
JEWCTBUTEIILHOCTH
HaOIroieHue 3a
JEMOHCTPAIUSIMU



https://myschool.edu.ru/

YUUTEJISI, TPOCMOTP
y4eOHBIX (UITHMOB;
OpranuzoBbIBaTh
rpynmnoBbie GOPMBI
yaeOHOU
NESTEIbHOCTH,
Pa3BuBats y
o0yJarmuxcs
M03HABATEIIbHYIO
AKTUBHOCTb,
CaMOCTOSITENILHOCTb,
UHUINATUBY,
TBOpUYECKHUE
CIIOCOOHOCTH;
CoznaBath
JIOBEPUTEIIbHBII
MICUXOJIOTUYECKUI
KJIUMaT B KJIacce BO
BpEMsl ypoKa.

Hroro no pazneny

Pa3nen 4.A30Tconep:kamue opraHu4ecKue coeMHEeHUs

13

4.1

AMUHBI. AMUHOKHUCIIOTHI.
benxu

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

[IpumenaTs HA
ypoke
UHTEPaKTUBHbIE
(hopMbI paboTHI €
00yJaroIuMuUCs:
MHTEIJIEKTyaIbHbIE
UTPHI,
CTUMYJIMPYIOLINE



https://myschool.edu.ru/

MO03HABATEIILHYIO
MOTHBAIUIO
00ydJaromuxcs;
[Ipumensats Ha
ypOKe
WHTEPAaKTUBHBIE
(hopMBI paboTHI ¢
00yJaroIuMuUCs:
rpynmnosas padbora
M paboTa B napax,
KOTOpBIC yuaT
oOyJaromuxcs
KOMaHTHOU paboTe
Y B3aUMOJICHCTBUIO
C IpyruMu
00yJaroumMucs;
UHUITUUPOBATH U
OJIICP)KUBATH
HCCIIEJIOBATEIBCKYIO
JEeSITeNbHOCTD
oOyJaromuxcs B
paMKax peanusariu
UMH
WHIUBUIYATbHBIX
TPYIIOBBIX
HCCIIeIOBATEIIbCKHX
MPOEKTOB

Uroro no pazgeny

Pa3pnen S.BbicoOKOMOJIEKY ISIPHbIE COCAUHECHUS




5.1

[Inactmaccel. Kayayku.
Bonokna

bubmuorexa [JOK
https://myschool.edu.ru/

[IpumenaTs Ha
ypoke
UHTEPAaKTUBHbBIE
(hopmbI pabOTHI C
00yJaroNUMUCS:
BKIIIOUEHUE B YPOK
UTPOBBIX MPOIIEAYD,
KOTOpBIC
CIOCOOCTBYIOT
HATAKUBAHUIO
MO3UTUBHBIX
MEKITMYHOCTHBIX
OTHOLLIEHUH B
KJiacce, mooyx1aTh
o0ydJaronmxcs
coOironarh Ha
ypoKe
OOLIeNPUHSATHIE
HOPMBI TTOBEACHHUS,
paBuiia OOIICHUS
CO CTapIIUMHU
(yuutensimu) u
CBEPCTHUKAMH
(oOyuarommcs);
UHUITUUPOBATH U
TTOJIJICP’KUBATH
UCCIIEJIOBATEIBCKYIO
JEeSTebHOCTD
oOyJaromuxcs B
pamKax peanu3aiiu



https://myschool.edu.ru/

UMM
WHIUBUTYAJIbHBIX U
TPYIIIOBBIX
HCCIICIOBATEIIbCKUX
MIPOCKTOB;
Peanu3oBriBaTh
BOCIIMTATCIbHEIC
BO3MOXKHOCTH B
Pa3IUYHBIX BHJAX
JIEATEIbHOCTH
oOyJaromuxcs Ha
OCHOBE BOCTIPUSITHS
3JIEMEHTOB
JICUCTBUTEIILHOCTH:
HaOJII0ICHUE 32
JIEMOHCTPAIHSIMH
YUUTEIISI, TPOCMOTP
y4eOHBIX (PUIBMOB;
OpranuzoBbIBaTh
rpynmnoBbie (GOPMBI
yueOHOU
JIeITEIIbHOCTH;
PasBuBate y
0o0ydJaronmxcs
MO03HABATEIIEHYIO
AKTUBHOCTb,
CaMOCTOSTEIIbHOCTD,
WHUINATHBY,
TBOpUYECKHUE
CIIOCOOHOCTH;




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoaunuecTBO 4acoB

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(poBbHIE)
o0pa3oBaTe/bHbIe pecypchl

BOCIIUTATEJLHBINA
ACHEeKT

Pa3nen 1.TeopeTnyeckue 0CHOBbI XUMHU

11

CrpoeHue aToOMOB.
[Iepuoanueckuii 3aK0H
u [lepronnueckas
CHUCTEMa XUMUYECKUX
anemenToB JI. U.
Menneneena

but6mmoreka [JOK
https://myschool.edu.ru/

[Ipumenste Ha
ypoke
MHTEPAKTUBHbBIC
(dhopmbI paboTHI €
00yJarOIUMHUCS:
MHTEJUICKTYaJIbHBIE
UTPHI,
CTUMYJUPYIOIINE
M03HABATENIbHYIO
MOTHBAIIHIO
oOyuJaronmxcs;
IIpumeHATH Ha
ypoke
WHTEPAKTHBHBIC
(dbopMbI paboTHI €
00y4aroIUMHCS:
rpymmnosas paboTa
wiu paboTa B mapax,
KOTOpBIE yJaT
o0yJaromuxcst
KOMaHJTHOM paboTe
¥ B3aMOJIEHCTBHIO

C IpyTUMH



https://myschool.edu.ru/

00y4aroIUMUCS;
UHHUITUMPOBATH U
MO/IICPKUBATh
HCCIIEI0BATEIbCKYHO
JeSATEIbHOCTh
o0yJaronmxcs B
paMKax peann3alnuu
MU
HHIWBUAYAJIbHBIX U
IPYIIIOBBIX
HCCIIEI0BATEIbCKUX
POEKTOB

1.2

CrpoeHue BeniecTsa.
MHuoroo6pasue
BEIIECTB

http://chemistry.narod.ru

IIpumensaTs Ha
yYpOKe
MHTEPAKTUBHbBIC
(dhopmbI paboTHI €
00y4arOIUMUCS:
BKIIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOpBIC
CHOCOOCTBYIOT
HATAKUBAHUIO
MTO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIIEHUH B
KJacce, mooyxaarb
o0yJaromuxcst
coOJroaTh Ha

ypoKe
OOIIETTPUHSATHIE



http://chemistry.narod.ru/

HOPMBI TTOBEJICHHSI,
npaBujia OOIIEHHUS
CO CTapIIUMU
(yuuTensiMm) u
CBEPCTHUKAMH
(oOyuarommucs);
WHUIUUPOBATH U
MOJIJIEP>KUBATh
HCCIICIOBATEIBLCKYIO
JIeITENIbHOCTD
oOyuJarouxcs B
paMKax peanu3alnuu
AMU
WHIUBUAYAIbHBIX U
IPYMIOBBIX
HCCJIEIOBATEIbCKHUX
MIPOEKTOB;
Peanmn3oBeIBaThH
BOCITMTATEIbHEBIC
BO3MOXKHOCTH B
pa3IMYHBIX BUIAX
JIeSITEIIbHOCTH
oOydJaronuxcs Ha
OCHOBE BOCTIPHUSATHS
9JIEMEHTOB
JIEHCTBUTEIILHOCTH
HaOJII0IcHUE 3a
JIEMOHCTpAIUSIMHU
YUUTESI, TPOCMOTP
y4eOHBIX (PUITBMOB;




Opranu3oBbIBaTh
IpyNoBbie GOPMBI
yaeOHOMI
JIeSITEIIbHOCTH;
PazBuBarts y
o0yJaromuxcst
MO3HABATEIBHYIO
aAKTUBHOCTb,
CaMOCTOSITEITLHOCTb,
WHUIUATHBY,
TBOpUYECKHUE
CIIOCOOHOCTH;

1.3

XUMHUYECKUE PEAKIUN

http://my.mail.ru/community/chem-
textbook/

Opranu3oBbIBaTh
IpyIIOBBIE POPMBI
yueOHO
JIeSITEIbHOCTH;
IIpuMmeHATH Ha
ypoke
MHTEPaKTHBHbBIE

(G opMbI paboTHI €
00yJarOIUMUCS:
rpynnosas padoTa
uu padoTa B mapax,
KOTOpBIE yJaT
o0yJaromuxcst
KOMaHIHOU paboTe
U B3aUMO/ICHCTBUIO
C IPyTUMHU
00yJaroIMMUCH;
Oprann3oBbIBaThH



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/

WHUBUIYAIbHYIO
y4eOHYIO
JIeATEIbHOCTB;
IIPUBJIEKATH
BHUMaHUeE
oOyJaronmxcs K
LIEHHOCTHOMY
aCIEeKTY U3y4aeMbIX
Ha YPOKE SIBJICHUH,
MOHATUH, TPUEMOB ;
PeanuzoBbiBaTh
BOCIIUTATEIbHbIE
BO3MOKHOCTH B
pa3IMYHBIX BUIAX
JIeATEeTLHOCTH,
o0yJarommxcst co
CJIOBECHOM
(3HAKOBOI)
OCHOBOM:
cUCTeMaTu3aIus
yueOHOro
Marepuana.
[IpoexTupoBaTh
CUTYallNH U
COORITHS,
pa3BUBAIOIINE
KYJIBTYpPY
[epEeKUBAHUN U
LIEHHOCTHBIE
OpUEHTALUU




pebeHka;

Uroro no pazgeny

13

Pa3nes 2.Heopranuyeckasi Xumusi

2.1 Mertaisl

http://my.mail.ru/community/chem-
textbook/

[Ipumenste Ha
ypoKe
UHTEPAKTUBHBIC
(dopmbI paboTHI C
00yJarOIUMUCS:
BKIIIOUCHHUE B YPOK
UTPOBBIX MPOIIECITYP,
KOTOPbIE
CHOCOOCTBYIOT
HaJI)KHUBAHUIO
MO3UTHBHBIX
MEKJINYHOCTHBIX
OTHOIIIEHUH B
KJ1acce, mooyxarb
oOyJaromuxcst
co0oaTh Ha
ypoke
OOIIeNPUHSATHIE
HOPMBI [TOBEJICHUS,
rpaBujia OOIEHUS
CO CTapIIUMHU
(yuurensimMu) u
CBEPCTHUKAMHU
(oOyuarorumucs);
WHUIIMAPOBATH U
NOJIIEPKUBATh



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/

HCCIICIOBATEIBCKYIO
JIeSITEIbHOCTh
oOy4Jaronmxcs B
pamMKax peanusaiuu
MU
WHWBUIYAIBHBIX U
IPYMIOBBIX
UCCIIeIOBATEILCKUX
MIPOCKTOB;
PeannzoBbiBaTh
BOCIIUTATEIbHBIC
BO3MO>XHOCTH B
pa3IMYHbIX BUJAX
JIeSITEIIbHOCTH
oOyJaronuxcs Ha
OCHOBE BOCTIPHUSATHS
JJICMEHTOB
JIECTBUTEIIBHOCTH:
HaOIoIeHne 3a
JIEMOHCTpAIUSIMHU
YUUTEs], TPOCMOTP
y4eOHBIX (PUITBMOB;
Opranu3oBbIBaTh
IpyNIoBbIe GOPMBI
yaeOHOH
JIESITSIIBHOCTH;
PassuBars y
o0yJaromuxcst
MO3HABATEIHHYIO
aKTUBHOCTb,




CaMOCTOSTEIIbHOCTb,
WHUIUATHBY,
TBOPYECKHUE
CIIOCOOHOCTH;

2.2

HewmeTtamnsl

http://my.mail.ru/community/chem-
textbook/

Opranu3oBbIBaTh
IpYIIOBBIE POPMBI
yaeOHOMI
JeSITeTTLHOCTH,
[IpumensTh Ha
YpOKe
HHTCPAKTHBHbBIC
(hopMBI pabOTHI ¢
00yJaroIUMHUCS:
rpynnosas padoTa
win padora B mapax,
KOTOpBIE y4aT
o0yJaroIuxcs
KOMaHIHOU paboTe
Y B3aUMOJCHCTBHIO
C IPyTUMHU
00yJaroIIMMUCH;
Opranu3oBbIBaTh
WHIUBUYAIbHYIO
yueOHYI0
JesITeIbHOCTD;
MIPUBJICKATh
BHUMAaHHE
oOydJaronuxcs K
[IEHHOCTHOMY
aCTIeKTY N3Y9aeMBIX



http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/

2.3

CBs3b
HEOPTaHUYECKUX U
OpPTaHUYECKUX
BEIIIECTB

bubmuorexa [JOK
https://myschool.edu.ru/

Ha ypOKeE sIBJICHU,
MOHSTUH, TPUEMOB ;
PeanuzoBbiBaTh
BOCIIUTATEIbHBIC
BO3MO>XHOCTH B
Pa3IMYHBIX BUIAX
JIeATEeITLHOCTH,
o0yJarommxcs co
CJIOBECHOM
(3HAKOBOI)
OCHOBOM:
CUCTEeMaTH3alUs
y4ueOHOT0
MaTepuana.
IIpoexTupoBaTh
CUTYallUH U
COORITHS,
pa3BUBAIOIIINE
KyJIbTYypY
NepeKUBaHUU U
LIEHHOCTHBIE
OpUEHTALIUU
pebeHka;

Peanu3oBniBaTh
BOCIIUTATEIbHBIC
BO3MOKHOCTH B
pa3IMYHBIX BUJAX
JIeATEIIbHOCTH
oOydJaronuxcs Ha
OCHOBE BOCTIPUSTHS



https://myschool.edu.ru/

HJIEMEHTOB
JEHCTBUTENIbHOCTHU:
HaOJIroeHue 3a
JIEMOHCTpAIUSIMHU
YUUTENs, IPOCMOTP
yueOHBIX (PUITBMOB,;
Opranu3oBbIBaTh
IpYIIOBBIE POPMBI
yaeOHOM
JeSITeTTbHOCTH;
PazBuBarts y
o0yJaromuxcs
M03HABATENIbHYIO
aKTUBHOCTb,
CaMOCTOSITETTLHOCTD,
MHUIMATHBY,
TBOpYECKHE
CIIOCOOHOCTH;
CoznaBath
JIOBEPUTENbHBIN
MICUXOJIOTUYECKU I
KJIMMAT B KJ1acce BO
BpeMs ypoKa.

Hroro no paszneny 17
Paznen 3.XuMus u :XKu3Hb
Opranu3oBbIBaThH
3.1 XuMus ¥ )KU3Hb 4 http://chemistry.narod.ru FPYTINOBLIC GOPMEI
yueOHOM

JACATCIIbHOCTH,



http://chemistry.narod.ru/

IIpumensaTs Ha
YpOKe
MHTCPAKTHBHbBIC
(dhopmbI paboTHI €
00yJarOIUMUCS
rpymnmoBas padora
wim paboTa B mapax,
KOTOpBIC y4aT

o0 yJaromuXxcst
KOMaHJIHOM paboTe
Y B3aUMO/ICHCTBUIO
C IpYTUMU
00y4arolUMUCS;
OpraHu3oBbIBaTh
WHIUBUIYTBHYIO
y4eOHYIO
JIESITEIIbHOCTH;
MIPHUBJICKATH
BHUMAaHHE
oOyJarommxcs K
[IEHHOCTHOMY
aCTEeKTy U3Yy4aeMbIX
Ha YPOKE SIBJICHUH,
MOHSATUI, TPUEMOB ;
Peann3zoBbiBaTh
BOCITUTATEIHHBIC
BO3MO>XHOCTH B
pa3InYHBIX BUIAX
JIESITENILHOCTH,
o0yJaromxcs o




Hroro no pasaciny

CJIOBECHOM
(3HaKOBOIA)
OCHOBOM:
CHUCTEMaTU3alUs
y4eOHOT0
Marepuana.
IIpoexTupoBaTh
CUTYaIuu
COOBITHS,
pa3BUBAIOIINE
KYJIbTYpPY
MEepEeKUBAHUMN U
[IEHHOCTHBIE
OpHUEHTAINH
pebeHka;

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThbI
1 [Ipenmer oprann4eckoi Xumuu, € 1 bubnuoreka [IOK
BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE https://myschool.edu.ru/
Teopust cTpoOeHUsI OpraHUYECKUX
2 coeqnuenuii A. M. byrneposa, eé 1 bubmorexa [IOK
- Vi DYTIIEpoBa, https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o knaccuduxanuu
3 opranudeckux euiects. Homenkiarypa 1 bubnnoreka [JOK
(cucremaTuyeckas) ¥ TpPUBHAIbHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHHUE, .
4 . P 1 http://chemistry.narod.ru
TOMOJIOTUYECKHM AT
MertaH u 3TaH — OpocCTeIe .
5 P 1 http://chemistry.narod.ru
MIPEICTABUTENN AJTKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 http://chemistry.narod.ru
DTHIICH U TIPOMMIIEH — MPOCTEHIINe .
7 P p 1 http://chemistry.narod.ru
MIPEICTABUTENH AJIKEHOB
8 [IpakTuueckas pabora Ne 1. «Ilomyuenue 1 1 http://my.mail.ru/community/chem-
STUJICHA ¥ U3YYECHHUE €TO CBOMCTBY textbook/
Ankanuensl. byraguen-1,3 n
9 MeTmiOyTaauen-1,3. [Tonydenue 1 http://chemistry.narod.ru
CUHTETUYECKOTO KayuyyKa U PE3UHBI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH 1 http://chemistry.narod.ru



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://chemistry.narod.ru/
http://chemistry.narod.ru/
http://chemistry.narod.ru/
http://chemistry.narod.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
http://chemistry.narod.ru/

CTPOEHUSA, TOMOJIOTUYECKUI PSI.
AleTuIeH — NpOoCTeUIIHIA
MPEJCTaBUTEh ATKUHOB

Brluncnenus 1o ypaBHEHUIO XUMUYECKOU

bu6mmoreka [IOK

1 peakuuu https://myschool.edu.ru/

12 ApeHbl: 6eH30J1 U TOJIYOJ. TOKCHYHOCTD http://chemistry.narod.ru
apeHoB

13 I'eneTnueckas CBS3b yrieBOJOPOJAOB, bubnmoreka [JOK
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam https://myschool.edu.ru/
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHEIN ra3 U MOMyTHBIE HEDTIHBIE http://chemistry.narod.ru
ras3sl, He()Th ¥ MPOIYKTHI €€ mepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 NPUPOIHEIN ra3 U MOMyTHBIE HEDTIHBIE http://chemistry.narod.ru
ras3sl, He(pTh ¥ MPOIYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pazaeny bubnnoreka [JOK
«YTIIeBOIOPOABD) https://myschool.edu.ru/

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI: htto://chemistry.narod.ru
MeTaHOJ U 3TaHoj. BogoponHas cBs3b

18 MHoOroaTOMHbIE€ CIUPTHI: STUIICHTIIMKOJIb htto://chemistry.narod.u
U TIULEpUH
@DeHOI: CTPOEHHUE MOJIEKYJIBI,

19 ¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, http://chemistry.narod.ru
IIPUMEHEHNE

20 ATEACTHIB: (POPMATE/CTH 1 http://chemistry.narod.ru
aneTanpaerul. AleToH

21 OZHOOCHOBHEIE NIpE/IENEHEIS http://chemistry.narod.ru

KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
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yKCycHast

[TpakTuueckas padora Ne 2. «CBoiicTBa

http://my.mail.ru/community/chem-

22 .
pacTBOpa YKCYCHOM KHCIIOTBI» textbook/
CreapuHOBas U 0JIEMHOBASI KUCIIOTHI, KaK

23 MIPEACTABUTENH BBICIIUX KaPOOHOBBIX http://chemistry.narod.ru
KHUCIIOT

24 Mpiia Kak conu BBICIJ_II/I\)'( KapOOHOBBIX htto://chemistry.narod.ru
KHCJIOT, UX MOIOIIIee JeiicTBHE
CrnoxHnble 3(hUpbI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIH3 CIOXKHBIX http://chemistry.narod.ru
3¢upoB

26 KUPEL: THAPOIIHS, IPHMEHEHHE, http://chemistry.narod.ru
Ouosoruueckas poib KHUPOB
YrIieBobl: COCTaB, KiIacCU(pUKAIII.

27 Baxwueiime npencraBuTeNy: ri0K03a, http://chemistry.narod.ru
bpykTo3a, caxaposa

28 Kpaxatait i enionosa kax npupojbie http://chemistry.narod.ru
TTOJTUMEPHI
KonTponbnas pabota no paszueny

29 «Kucnopoacoaepxaiiue opraHudecKue bubnmnorexa [JOK
coenuHeHUs»/ Beepoccuiickas https://myschool.edu.ru/
poBepoyHas paborta
OO01mas xapakTepuCTHKa

30 %OTCOHeriamHX OpraHIfquKHX http://chemistry.narod.ru
coenuHeHUH / Beepoccniickas
poBepoyHas paborta

31 AMWHBI: METHJIAMUH U aHUJIMH http://chemistry.narod.ru

32 AMUHOKHUCIOTHI Kak aM(pOTepHbIE http://chemistry.narod.ru
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OpTraHU4Y€CKUC COCANHCHUA, UX

OHOJIOTMYECKOE 3HAUYEHHE. HGHTI/II[BI.

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUSI

OCHOBHBIE TTIOHATHS XUMHUHU

33 . 1 http://chemistry.narod.ru
BBICOKOMOJIGKyJISIpHBIX COCINHCHUU
OCHOBHEBIE METOIBI CHHTE3A
. bu6mmoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHHH. 1
https://myschool.edu.ru/
[IimacTmacchl, KaydykH, BOJIOKHA
OBILIEE KOJIMYECTBO HACOB I10 34

I[TPOT'PAMME



http://chemistry.narod.ru/
https://myschool.edu.ru/

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoThI

1 XUMHUYECKU 3JIEMEHT. ATOM. 1 bubnuorexa [JOK
DneKTpoHHas: KOHPUTYpAIHsS aTOMOB https://myschool.edu.ru/
[Tepuonnueckuii 3akon u [lepronuueckas

5 CHCTEMa XUMHUYECKUX djeMeHTOB /I. . 1 bubmuorexa [JOK
MenpeneeBa, UX CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHUX 3JIEMEHTOB M UX COCIMHEHU

3 0 TPYIIAaM U Iepruoaam. 3HaueHue 1 bubmuorexa [JOK
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xumMuueckux asemenToB /.. MenieneeBa
B Pa3BUTHHU HAyKH
Crpoenue BelecTBa. XMMHUUYECKasi CBS3b,

N bubmuorexa [JOK
4 e€ BUJIbI; MEXaHU3MBI 00Pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJIGHTHOM CBs3U. BojopoiHas cBs3b
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD.

5 Crenenb okucaeHus. BemecTa 1 bu6mmoreka [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

bu6mmorexa [IOK
6 HctunHbIE U KOJIOUIHBIE PACTBOPBI. 1
https://myschool.edu.ru/
MaccoBas 10115 BElIECTBa B pacTBOpE
7 Knaccudukanust 1 HOMEHKIIaTypa 1 bubnmuotexa [JOK
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HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckas CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

https://myschool.edu.ru/

Knaccudukanus XUuMHYECKUX PEeaKIHii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

bubmuorexa [JOK

0COOEHHOCTH CTpOoeHHUs aToMoB. O01He
dbuznyecKkue CBOCTBa METAIIOB

8 3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
p ’ https://myschool.edu.ru/
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIMIX
9 Cxopoctb peakiun. OOpaTuMble peaKiuy. bubnuorexa [IOK
XHWMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusiaue ) )
10 ASTHHBIX (AKTOOB Ha CKOPOCT http://my.mail.ru/community/chem-
p . p p textbook/
XUMHUYECKON PeaKIim»
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
[Tonsitre o BogopoaHoM nokasarene (pH)
bubmuorexa [JOK
11 pacTBopa. Peakiiuu nonHOro oOMeHa.
https://myschool.edu.ru/
['uaponn3 opraHuyecKux u
HEOPTaHMYECKUX BEIICCTB
OKHCTUTENEHO-BOCCTAHOBUTEILHBIC
bu6mmoreka [IOK
12 peakuuu. [TonsTre 00 anekTponuse
. https://myschool.edu.ru/
pacIuiaBoB ¥ pacTBOPOB COJIEH
13 KontponbHas padoTa mo pazaeny bubnuoteka [JOK
«TeopeTnyeckrue OCHOBBI XUMUM)) https://myschool.edu.ru/
Mertamisl, UX MOJOKECHUE B
[Teproaudeckoit cucTeMe XUMHIECKAX
bu6mmorexa [IOK
14 snemenToB 1. . Menaeneesa u

https://myschool.edu.ru/
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15 CruiaBbl METaLIOB. DJIEKTPOXUMUYECKUN bubnmoreka [JOK
PAIl HANPSHDKEHUH METAILIIOB https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHEUIIINX

. . N bu6mmoreka [IOK

16 METaJIOB (HATPUH, KT, KalbIUH,

. . . https://myschool.edu.ru/
MarHui, aJllOMUHUN) U UX COSAUHEHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX bubnnoreka HOK
COCIMHEHUN https://myschool.edu.ru/

18 XUMHYECKUE CBOMCTBA IMHKA, KEJI€3a U UX bubnmoreka [JOK
COCIMHEHU I https://myschool.edu.ru/
[IpakTuyeckas padora Ne 2. "Permenne ) .

http://my.mail.ru/community/chem-

19 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME

. textbook/
«MeTtamibb»
Hemerannsl, ux nonoxenue B

20 [leproauueckoii cucTeMe XMUMHUYECKUX bubnuorexa [IOK
anemenToB /I. 1. Menaeneera u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckue CBOMCTBAa HEMETAJIOB.

bu6nmoreka [JOK
21 ANnoTponust HeMeTajuloB (Ha mpuMepe
https://myschool.edu.ru/
KHCIJIOPO/JIa, cepbl, hocdopa u yriaeposa)

99 XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI U bubnuotexa [JOK
UX COEIUHEHUIN https://myschool.edu.ru/

93 XuMHu4eckue cBOMCTBa a3ota, hochopa u bubnuoteka [JOK
UX COeOUHEHUN https://myschool.edu.ru/

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KpEMHUS bubnmoreka [JOK
1 UX COEeTMHEHUH https://myschool.edu.ru/

o5 [IpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX bubnnorexka [JOK
COCIMHEHUN https://myschool.edu.ru/

26 O00011IeHYE ¥ CUCTEMATU3AIUs 3HAHUM 10 bubmuoreka [JOK
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Tteme «Hemeramael»y. Beruncnenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

https://myschool.edu.ru/

[Ipaktuyeckas padora Ne 3. «Pemenue

bubmuorexa [JOK

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1

" | https://myschool.edu.ru/
Hewmertamnsr"»

28 KoHnTposbHas paboTta 1mo Temam 1 bubnnoreka [HOK
«Metaniael»y n «Hemeraibsl https://myschool.edu.ru/
Heopranunueckue u opranndeckue

29 KI/ICJ'IIDOTLI Heo FaHI/I‘lpeCKI/Ie U 1 bubmorexa [IOK

’ p https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AmMoTepHbIC HEOPTaHUYECKHE U

30 OpraHu4eCcKHue coeMHEHUs. ['eHeTnueckas 1 bubnuorexa [JOK
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX https://myschool.edu.ru/
BEIIECTB
Poab xumuu B o0ecrieueHuun

31 AKOJIOTMYECKOW, SHEPTreTUYECKON 1 1 bubnuotexa [JOK
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI https://myschool.edu.ru/
MEIUITUHEI
IIpencraBienus 00 0OIMX HAYYHBIX

32 npmlj WIax II OMI)IIHHGHHOFO}II'E)H €HUS 1 bubmmorexa LHOK

P HV P v https://myschool.edu.ru/
Ba)KHEHIIINX BEIIECTB
33 Yeiose € BEIIECTB U MaTEPHUAIIOB 1 bubmmorexa LIOK
JIOBEK B MUDPE B
p B p https://myschool.edu.ru/
bu6mmorexa [IOK

34 XuMHA 1 3I0POBBE YETIOBEKA 1

Aop https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopmupoBaHHOCTH TPEACTABICHUNH O XUMHUYECKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOMN cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIpPHBIA OO0BEM, YIJIEPOAHBIN CKEleT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, U30Mepus, HU30MEPBHI,
TOMOJIOTUYECKUN PSAMl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAWHEHHUs); TEOPUU U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opranmdeckux BemiecTB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJIYYeHUH U OE€30MacHOM
WCTIONB30BAaHUM  BAXKHEHIIMX HEOPTaHMYECKUX U  OPTaHHYEeCKUX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIIME IOHATUSA IIPU OINHUCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKINil, U3TOTaBINBATh MOJEIIA MOJIEKYJ OPTaHUYECKUX
BEIIECTB JI WIITIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 UX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHeHHi (yriieBOJAOpOIbI,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COSAMHEHUAX (OJUHApPHBIE U KpaTHbBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yI‘J'IeBO,HOpOI[BI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIH103a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
pPa3IUYHBIX KIJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHIIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOb, TJIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NPEACTABUTEIIIMU  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOTI'O IMO3HAHHA, UCIIOJIB3YEMbIX B XUMUHU IIPU U3YUCHUHN




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHI COONIOaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUIAHUPOBATH W BBIMOJHATh XHMHUECKUAN
9KCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUU
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYMCIIEHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
MPOAYKTa peakly M0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
13 UCXOJIHBIX BELECTB WJIM MPOAYKTOB PEAKIIUH)

CdhopMupoBaHHOCTB YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpMAIUIO, IOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0POBbS M OKPYXKAlOIIEW IPHUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, OHUMas CMBICI TOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEJOTBPAILCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepPsIeMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMol XMMHUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKMCIIEHMsI, XMMHYECKas CBS3b, MOJIb, MOJISIpHAas Macca, MOJIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
NIEKTPOJIMTUYECKAs]  TUCCOLMALNSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (DPAKTOJIOrMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATENbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMUH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M UX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSMHA JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

1.6

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHUH ONpEAEsATh BaJEHTHOCTh M CTENEHb
OKHCJICHHUSA XHWUMHYCCKUX OJJICMCHTOB B COCIUMHCHUAX PA3JIMYHOIO
cocCTaBa, BHU/[ XUMHYIECKOH CBA3U (KOBaJ'IeHTHaﬂ, HWOHHAas,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHHUSAX, TUIl KPUCTAILTMYECKON
PEIIETKH KOHKPETHOTO BelecTBa (aTOMHAas, MOJEKYJspHas, MOHHas,
MeTaJUTHIecKas)

ChopMupoBaHHOCTh YMEHUH ONpEENATh XapaKTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUMN

ChopMHUpPOBAaHHOCT, ~ YMEHHSI  KJIACCH(HUIIUPOBATH  XMUMHYECKHUE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCITYy U COCTaBy pearupyrommx

BEIIECTB, TemIoOBoMY J(h(}eKTy peakiuu, HU3MEHEHHUIO0 CTereHel




OKHCJICHUS  DIJIEMEHTOB, O0OpaTUMOCTH  peaklHH,  y4acTHUIO

KaTaJin3aTopa)

1.7

1.8

ChopmMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUU
HMOHHOI0 0OMEHa, YUUTHIBas yCIOBHS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HCOPraHM4CCKMUX BEIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMH PpacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTh yMEHMI  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunuun Jle Hlatenbe)

OO6miast 1 HeOpraHu4vecKask XUuMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbICH [lepuoanueckoro
3aKOHa J.N. Menaeneesa 51 JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOIIYIO, OOBSCHUTENbHYIO U  MPOTHOCTHUECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHS «S-, P-, O-3J€KTpOHHBIE OpOHUTAN», «IHEPreTUIECKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHsS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEpPUoJaM W rpynmnam

[Iepnonnueckoii cucteMsl XuMudecknx 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOLIHE
XUMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILIECTB PA3IUYHbBIX KJIACCOB,
MOATBEPXKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKAY
HEOpraHMYEeCKUMH  BeHleCTBAMM  C  [OMOUIbIO  ypaBHEHUI

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMHUpPOBAaHHOCT,  YMEHHMM  YCTaHABIMBATH  MPHUHAIICIKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K OMpENENEHHOMY Kiaccy




(rpymnme) coenMHEHui (MpOCThIE BEUIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYH) CHMBOJIHUKY
JUISE  COCTaBIieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHAK, Trami€Has W3BECTb, HErami€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  T'EHETHMYECKOW  CBS3M  MEXIY
HEGOPTaHWYECKMMH  BEUICCTBAMH  C  IIOMOIIBIO  ypaBHEHUU

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/If/'I

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJIBLHOTO HMHIMKATOPA, BIMSHHWE pPA3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh ~XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayecTBEHHBIC PEaKIUHU Ha Ccyib(dar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHOH aMMOHUS, pElIeHHE SKCHEPUMEHTAJbHBIX 3a7ady MO0 TeMaM
«Metamibl» U «HemeTaibly) B COOTBETCTBUHU C MPABUIIAMU TEXHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCT, YMEHHI COOMIOAATH TMpaBWiIa TMOJIb30BAHUS
XUMUYECKOH TOCY0M W J1abopaTOopHBIM OOOpYJAOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUH C MHCTPYKIHMSIMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMUYECKHUE
MPOLIECCHI, JIEKAIIUE B OCHOBE INPOMBILUIEHHOIO INOJYYEHUS! CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéTel

3.1

CdopmupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTaBISIONIEH

eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, pPOJIM XHWUMHU B IIO3HAHWUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPaKTHUYECKHUX 3a/ad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOMIOATh TPaBHIA JKOJIOTUYECCKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM JESATENBHOCTH B
LENSAX COXPaHEHUs CBOETO 3J0POBbsi M OKPYXKAIOMICH MNPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MBbI
oIpeIeIEHHBIX BEIIeCTB, HOHUMas cMblci nokasaresns [1/1K, noscHaTh
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEIOTBPAILEHHUs UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJI BEIISCTBA B PACTBOPEY,
OOBEMHBIX OTHOLICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIUIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU



INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘leCKOﬁ XUMHNHN

11

1.2

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMOJIYYCHHH HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHNYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CtpykrypHble (HOpMYIBl OpraHHYeCcKHX BemecTB. ['oMmonorus, uzomepus.
XuMHu4YecKasi CBSI3b B OPraHUYECKUX COCIWHEHUSIX — OJAMHAPHBIC M KpPaTHBIC

cBs3u. [Ipencrapiienne o kiaccuukanuu OpraHndeCKUX BEIECTB

1.3

2.1

Homenkmarypa ~ opraHudeckux  CcOoeAMHEHUW  (CUCTeMaTHdecKas) |
TPUBUAIIbHBIE HAa3BaHUS BAXHEHUIINX MPEACTABUTENEH KJIACCOB OPTaHUYECKUX

BEILIECTB
YTIeBo0poasI

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOrMYecKMi psn. MeraH u dTaH —
IpoCTeNIINe MPEJCTABUTENN ANKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMeUIeHHUs] M TOPEHUs), HAXOXKIEHHE B IMPHUPOJAE, MOJy4yeHUE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIEH U HPOMHIEH —
HpoCTelIINe MPEICTABUTENN AIKEHOB: (PU3MYECKHEe U XMMHYECKHE CBOICTBA
(peakuM THJIPUPOBAaHUS, TaJOTEHUPOBAHUSA, TUApATALUU, OKUCICHUS H
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimue
XUMHYECKHE CBOICTBA (peakiust MOJIMMEPHU3AITUN ). [Tomyuenue

CHHTETUYECKOIO KaydyyKa U PE3UHBI

2.4

2.5

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUI psia. AUeTHiieH
— MPOCTEUIIMHA TNpeICTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (pu3HuecKkue u
XUMHUYECKHE CBOWCTBa  (peakuud THJIPUPOBAHUS, TaJlOTCHUPOBAHUS,

TUpaTalu, TOPeHHs ), TOTy4YeHUE U IPUMEHEHHE

Apensl. beHson: cocraB, crpoeHue, GU3NYECKHE U XHUMHUYECKHE CBOWCTBA
(peakuuy TaJOr€HUPOBAHUS W HUTPOBAHMS), TOJIyYEHHE U TNPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NIECKHE U XMMHYECKUE CBOMCTBA (peakIuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHHUEC U NPUMCHCHUC. TokcuYHOCTH



apeHOB. I'eHeTHYecKas CBSA3b MEXKIY YINIEBOLOPOJAMU, IPUHAICKAIUMU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHUKM YINIEBOLOPOAOB. I[IpupoaHslli ra3 W IOIYTHBIE
HedTsabIe ra3pl. Hed1h u €€ npoucxoxknenue. CriocoOsl mepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHUM, KaTaauTHUuecKuil), nuponus. IIpoaykTsl
nepepaboTki He(pTH, WX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.

KamMeHHbIil yroib 1 mpoyKThl €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHple OOHOATOMHBIE CHOUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
¢du3nyeckue U XUMHUYECKHE CBOWMCTBA (pEeakLUU C aKTUBHBIMU METaJlJIaMH,
raJloreHOBOJIOPOJIaMH, TOpPEHUE), NMpUMEHeHHe. BomopoaHble CBA3M MeXIy
MOJIEKYJaMH CIIUPTOB. J[efiCTBHE METAHOJIA ¥ 9TAHOJIA HA OPraHU3M YeJIOBEKa.
MHoOroaToMHbl€  CIUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢u3nyeckne M XMMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peaklysi HA MHOTOaTOMHBbIE CIUPTHI). JlelicTBue Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rIMOepruHa U OTUJIICHTJTIMKOJIA

@DeHOM:  CTPOCHHUE MOJICKYJbl, (PU3WYSCKUE W XUMHUYECKHE CBOMCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U KeTOoHbl.  DopMmalbaeruji, aueTaJbJeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKME  CBOMCTBa  (peakUuu  OKHUCICHUS U

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKHI/II/I), MOJIY4CHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPEJIENbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHasi U YKCyCHast
KHCJIOTBI: CTpOEHHE, (PU3MUECKUE U XUMHUECKHE CBOMCTBA (CBOMCTBA, o0IIMe
JUI KJjlacca KUCIOT, Peaklus STepU(HKaIMK), MOJy4YeHHEe U NPUMEHEHHE.
CreapuHOBass M OJIEMHOBasl KHUCJIOThl KaK IPEJACTaBUTENN  BBICHIMX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HX

MoIoIIee NeCTBUE

3.5

3.6

Crnoxnble 3(QuUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uiaponus
cloXHBIX  3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KHUpOB.

buonornueckas poJib JKHPOB

YrneBoapl:  cocTaB, KIacCH(UKalUs  YrIeBoAOB  (MOHO-, TU- U
noyimcaxapuael). [JIOKo3a — TIPOCTEHIINN MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
¢ runpokcugoMm Menu(ll), okucieHue aMMHauHBIM PACTBOPOM OKCHAA
cepebpa(l), BoccTaHOBIIEHUE, OPOKEHHE TITIOKO3bI), HAXOXKACHHUE B TIPUPO/IE,
npuMeHeHue, Owuosorudeckas poib. DortocmHTe3. DpykTo3a Kak H30MEp

rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble moiumepbl. CTpoeHue



Kpaxmajia U L[CJUIIOJIO3bI. duznyueckre U XMMHYECKHE CBOMCTBA Kpaxmajia

(ruapoinn3, KaueCTBEHHAs peaklys C UOJIOM)

A30Tcoz[ep>1<a1une OpTraHU4Y€CKUC COCANHEHUA

4.1

4.2

AMHMHOKHUCIIOTHI KaKk aMmpOTEpHBIC OpraHrdeckue coeauHeHus. dusndyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha pUMepe TIMIHUHA). bruonornyeckoe
3Ha4YeHUE aMUHOKUCIOT. IlenTuasl

benkyn Kak mnpuUpoOSHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. I[lepBuunasi,
BTOpUYHAS W TPETHYHAs CTPYKTypa OEmKoB. XUMHUYECKHUE CBONCTBA OEIIKOB:

THJIPOJIN3, JCHATYpalHs, KAUeCTBEHHBIC PEaKIMK Ha OCIKH

BoicokoMonekynsipHble COEUHEHUS

5.1

5.2

OCHOBHBIC TOHATHS XHUMHUHU BBICOKOMOIJICKYJIAPHBIX COCI[I/IHCHI/Iﬁl MOHOMCD,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMoJIMMEepu3aluu, CpCaHsas
MOJICKYJIApHass Macca. OCHOBHBIE MCTOAbI CHUHTE3a BBICOKOMOJICKYIIAPHBIX
COGI[I/IHGHI/Iﬁ — nNoJIMMEpur3alAa U NOJIMKOHACHCAIA

SKCHepI/IMeHTaHBHLIC MCTOABbI M3YUCHUSA BCIICCTB W HX npeBpameHHﬁ:
O3HaKOMJICHHUEC C 06pa3uaMI/1 NpUpoOAHbBIX KW HCKYCCTBCHHBLIX BOJIOKOH,

I1acTMacc, kayuykoB. [lonydyeHne CHHTETHUECKOr0 KayuyyKa U pe3UHbI

11 KUIACC

Kon

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

TeopeTnyeckre OCHOBbI XUMUHU

XUMUYEeCKU 3neMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
00oJi0uKa. DHEPreTHUYecKre YpoBHU, MOAYPOBHU. ATOMHBIE OpOUTaNy, S-, p-,
d-anemenTbl. OCOOCHHOCTH pacHpelesicHUs] 3JCKTPOHOB MO OpOUTAISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpaIHs

aTOMOB

Ilepunognueckuii 3akoH U llepnoanueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.U. MenneneeBa. CBsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CHUCTEeMBbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuei
CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB XMMHMUYECKHX
9JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BELIECTB 110 IPYIIaM U
nepuojam. 3HaueHue NepruoANYECcKOro 3aK0Ha B Pa3BUTHU HAYKH

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMUYECKOW CBS3U
(KoBaJIeHTHasl HEMOJIApHAs W TMOJIApHAs, MOHHas, MeTramndeckas). Monsr:

KaTHOHBI M aHMOHBI. MexaHU3MbI 06pa3013aH1/151 KOBaJICHTHOM XHUMHUYECKOMH



cBs13U (0OMEHHBIN M TOHOPHO-aKIENTOPHBIH). Bogopoanas cBsi3b

14

BanentHocts. DnekTpooTpunateabHOCTh. CTENEeHb OKUCIEHUS

1.5

BemectBa  MONEKYISpPHOrO ¥ HEMOJICKYJISIPHOTO  CTPOCHHUS.  3aKOH
MOCTOSHCTBA COCTaBa  BEIIECTBA. [WIBI  KPUCTAUIMYECKHX  PEMIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THINA KPUCTAUIMYECKOH pEIIETKH.
ITonsaTtue o JAUCIICPCHBIX CUCTCMaAXx. Uctunnnie u KOJUIOMIHBIC PACTBOPHI.

MaccoBast 107151 BEIIeCTBa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPraHNYCCKUX BCUICCTB

1.7

1.8

1.9

1.10

Xumuueckass  peakius.  Knaccudukanus — XUMHYECKHX — PEaKIuid B
HEOPraHUYeCKOW W OpPraHWYECKOM XHMMHH. 3aKOH COXPAaHEHHUSI MaccChl
BEIIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPrUU IMPU XUMUUYECKUX

peakuusax
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB

O6paTI/IMI>Ie PCaKIu. XHUMHYECKOE PaBHOBECCHC. (DaKTOpLI, BIUAKOIIHNEC Ha

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunnun Jle Hlarense
OnexrponauTnyeckas auccounanus. CunbHble U ciaalble 31ekTpoauTsl. Cpena
BOJIHBIX pAacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, IuenouHas. Peakuuu

HOHHOI'0 OOMEHa

1.11

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pcakuuu

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl.  [lomoxenne HemeramnoB B llepuoaudeckon  cucreme
xumuueckux sneMeHnToB J[.W. MeHneneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB.
dusnyueckre CBOWCTBAa HEMETAUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpUMepe

KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETA/UIOB (TaJOT€HOB, CEphI, a30Ta,
dbochopa, yrimepoma W KpeMHHS) M HUX COCIUHEHHH  (OKCHIIOB,
KHCIIOPOJICOICPIKAIIUX KHUCIOT, BOAOPOIHBIX coeAuHeHwuii). [IpumeHeHue

BaYKHEHUIIIMX HEMETAIIJIOB U UX COCTUHEHUI

Merauel. [lonoxenune MeramnoB B llepuoanueckoil cucreMe XHUMHUYECKUX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
obonouek atomMoB MeTauioB. OOmue ¢GU3NUECKHe CBOWCTBA METAJIOB.

CraBbl METAILIIOB. BHCKTPOXI/IMI/I‘-IGCKI/Iﬁ paa HaHpH)KCHI/Iﬁ MCETAJIJIOB

2.4

XWMHYECKHE CBOMCTBA BAXKHEWIINX METAUIOB (HATPUN, Kaauil, KaJbIUH,
Mar"uii, aJlOMUHUHN, IIMHK, XPOM, Kelle30, Mellb) U UX coenuHeHuid. Oomme

CITIOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6LITy N TCXHHUKC




2.5

I'enetnyeckass CBA3b HCOpPTraHUYCCKUX  BCHICCTB, MNPUHAMICKAINIUX K

Pa3JIMIHBIM KjlaCCaM

XUMUS U )KA3HD

3.1

3.2

3.3

Ponp xumMun B 00OecrieueHHH 3KOJIOTHYECKOM, YHEPTreTUYCCKON W IMHINECBOM
0€30IacCHOCTH, pPa3BUTHM MEIUIMHBL. [lOHATHE O HayYHBIX METO/aax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

IIpencraBnenus o0 OOWMX HAyYHBIX [PUHLUMIAX [POMBIIIIEHHOTO
IIOJIyYEHUSI BaXKHEUIINX BellecTB. UenoBek B MUPE BEUIECTB U MATEPUAIIOB:
BAKHEUILINE CTPOMUTENIbHBIE MAaTepUajbl, KOHCTPYKLMOHHBIE MAaTEepHUabl,
KpPaCKH, CTEKJIO, KEpaMHKa, MaTepUaibl Ul SICKTPOHUKU, HAHOMATEPUAIbl,
OpraHu4ecKue U MUHEpallbHble y100peHus

XUMHSL U 3I0pPOBbE YEJIOBEKA: IPAaBWJIA HCIOJIB30BAaHUA JIEKAPCTBEHHBIX
IpernaparoB, NpaBuwiia 0€30MACHOrO HCIOJIb30BAaHUS IPENapaToB OBITOBOM

XHUMHHU B HOBCCI[HCBHOﬁ KHU3HU




