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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUUM Ha YpOBHE CpeAHero obuiero ooOpa3zoBaHus
pazpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOit  00pa30BaTENBPHONW TPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
yueOHOro mpeameTa «XuUMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
@denepany, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TMOJOXKEHUN «CTparerny pa3BUTHA BOCIHTaHUs B Poccuiickoil
Odenepanuu Ha niepuoa a0 2025 roma» (Pacmopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oOwel cTpareruu 00y4eHHUsl, BOCIIUTAHUS U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHentyanbHbie TosiokeHuss ®PI'OC COO o B3auMOOOYCIOBISHHOCTU IIENICH,
coliepKaHUs, PE3yJIbTaTOB OO0y4YeHHUS MU TpeOOBAaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNIbHON  OpraHu3allii, SBISAETCS HEOTHEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAOIIUM HTallOM pean3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJJOCTHOM CHCTEME XHMMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHKS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIOBeKa, a TaKXe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3MI0POBBI0 M MPUPOAHON cpene. Peammsyercs Xumuyeckoe 00pa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpelcTBaMU y4eOHOTO
npeaMeTa «XUMHS», COACPXKAHUE W TIOCTPOEHUE KOTOPOIrO ONpENETCHbl B
mporpaMme MO0 XUMHUHU C Y4€TOM CcHenuPuKd HayKd XUMHUHM, €€ 3HAYeHUs B
MO3HAHWW TIPUPOJBI U B MaTepUANbHON J>KM3HM OOIIECTBa, a TaKkKe C Y4ETOM
oOmuX 1eneldl ¥ MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero oo1iero oopasoBanus B Poccutickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOM IUBMIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJa B (HOPMUPOBAHKE PAMOHATHHOTO HAYYHOTO MBIIUICHHS,
B CO3JJaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKPYXAaloIleM MUpe KaK O €IMHCTBE
IPUPOJIBI U YeJOoBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE INMOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MUpPA, OCO3HAHMSI B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSIMU MPUMEHEHUS.



TecHO B3aMMONEUCTBYS C APYTMMM €CTECTBEHHBIMH HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa M JKM3HU KaXJIOro wieHa ooOmectBa. CoBpeMEeHHass XHUMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAmNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootrBercTBHM € OOMMMM HEMSMA U TPUHIUIAMH CPEJHETro OOIIero
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM JUIsi  BbIpAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIIEIIHOTO BKJIIOYEHHsS B JKU3Hb COLMYMa, IPOJOJDKEHUS
00pa3oBaHUsl B PA3IMYHbBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHE.
[IpodopureHTanus yqamuxcs cpecTBaMu y4eOHOTO IPEAMETA MO3BOJIET BBISIBUTH
U DPa3BUThb MX YCTOMYMBBIA MHTEpPEC K XUMUU U CBSI3aHHBIM C HEH
CIIELIMAIIBHOCTSIM.

CocraBnsomuMiA  npeaMeTa  «XHUMHsS»  SABISIOTCS 0a30Bble KypChl —
«Oprannyeckag xuMus» U «OOIass U HeopraHUYecKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMaA
3HAaHUU MO0 HEOPraHMYECKOW XMMHHU (C BKIIOYEHUEM 3HAHUI U3 OOIIed XUMUM) U
opraHu4eckoil xuMun. GOpMHUpPOBAHUE JAHHOW CHCTEMBl 3HAHWW NPU H3Y4YECHUU
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO0 MHOroooOpasus
BEILIECTB Ha OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(opmupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOIO TMOJXO0Ja K U3YyYEeHHI0O Yy4eOHOro marepuana U oOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBAIOTC HAa YPOBHE KJIACCUYECKOM TEOPHM CTPOCHUS OPTraHUYECKHUX
COCIMHEHMI, a TaKKe€ Ha YypOBHE CTEPEOXMMHYECKHMX U DJIEKTPOHHBIX
OpeICTaBICHU O CcTpoeHuHu BemecTB. CBefeHHs 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTUH — OT YIJIEBOAOPOJOB JI0 CIOXHBIX OMOJOTHYECKU
AKTUBHBIX COCOMHEHHMI. B Kypce OpraHMuecKkOM XHWMHMM IIOJYy4YarOT pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHHs NEpPBOHAYAIHHBIC
MPEICTaBICHUS] O XMMHUYECKOM CBSI3U, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUs, 0 XMMUYECKON PEaKLUU.

[lon HOBBIM yriom 3peHusi B mpeaMmeTe «XuMus» 0a30BOro ypOBHS
paccMaTpUBaeTCs M3YyYECHHBIH HAa YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUs
TEOPETUYECKU MaTtepuan M (PaKTOJIOTMYECKHME CBEIEHHUS O BEUIECTBAX W
XUMHUECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHS» O00yYarolMMcs TMPEOCTaBseTCs] BO3MOXKHOCTh OCO3HATh 3Ha4YeHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTMYECKUX MO3UIUH,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMH 3TOro 3aKoHA — OT
0000111aK011IeH 10 0OBSICHSIOIICH ¥ IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnosHsercs B kKypcax 10 um 11 kmaccos
AJIEMEHTAMHM COJIEPKAHUS, HUMEIOMMMHU KYJIbTYPOJOTMYECKUM M NPUKIATHON
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHHUIO B3aUMOCBSI3U XHMHHU C
IPYTMMHM HayKamu, pPacKpbIBalOT €€ poJib B MO3HABATEIBHONW M MPAKTHYECKOM
JESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHHWIO YBAXKEHHS K TIPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpoOjemMax, CBS3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATH WH(POpMAIUIO H
NPUMEHATh €€ [IJIsl TIOMOJHEHUs 3HAHWM, pEIICHUS WHTEJUICKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATEIbCKUX 3a/a4y. B 11enoM coaepkanue yaeOHOro
npeamMera «XUMHSD)» ~ JTaHHOTO  YPOBHS  M3Y4Y€HUS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCSd MHPOBO33PEHUECKOW OCHOBBI JIJIi MMOHUMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaibHOE €IMHCTBO HEOPTraHUYECKOTO H
OpraHUYecKOro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEILECTB HMX COCTaBOM H
CTPOCHHUEM, ITO3HABAEMOCTh MPUPOAHBIX SIBICHUN NYyTEM OJKCIEPUMEHTAa W
pelIeHUs] TMPOTHUBOPEYUN MEXIy HOBBIMU (akTaMHM U  TEOPETHUYECKUMU
IPEANOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEHICHUU SKOJOTHUYECKUX Mpodiem, a
TakKe NpodseM cOepeKeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3amady  BOCIHMTAHUS, pPa3BUTHS U COLUMANIM3ALUU
oOydJaronuxcsi MPUHATBIE TPOTPaMMON MO XUMHH TOJAXOJbI K OMNPEIETICHUIO
colepKaHUsi M TOCTPOCHUSI TpeaMeTa MpeaycMaTpuBaioT GOpMHpPOBaHUE
YHUBEpPCAIbHBIX Y4YEOHBIX JEUCTBUH, HMeEIOUMX 0a30Boe 3HayeHUe I
pPa3IMUHBIX BUJOB JICSITEIBHOCTH: PEIICHHS TMpoOsieM, IOUCKA, aHaldu3a u
00paboTkH uH(poOpMaIi, HEOOXOIUMBIX JJIs1 MPUOOPETEHUS OIbITa TPAKTUYECKON
U HCCJIEIOBATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMHUHU.

B mpakTuke mnpenogaBaHus XHMHM KaK Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U HA YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU ONpPEEICHUN
COJICPKATEIIbHOM XapaKTEpPUCTUKHU IEJe M3y4YeHUs MpeIMeTa HampaBlICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUITMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEeIbHOCTU 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTyphbl. C
METOAUYECKOW TOYKHM 3PEHMUS TAKOM IMMOAXOJ K ONPEACIICHUIO LEJIEH H3YYCeHUs
MpeaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IVIABHBIMHM LIEJSIMM H3YyYEHHs NpeIMeTa
«Xumus» Ha 6azoBom ypoBHe (10 —11 ki1.) SBISIFOTCS:

e (opMHpOBaHME CHCTEMbl XHMMHMYECKMX 3HAHMH KaKk BayKHEHIIEeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOMl
JeaT KIIYEBbIe MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHHMAHHE CYHUIHOCTH JIOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMUYECKHX pEAKUUH, HEOOXOAUMBIX I NPHOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMUYECKUX SBJICHUMH,
UMEIOLINX MECTO B IPUPOJIE, B MPAKTUYECKOMN U MOBCEITHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB AEATEIBbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuMm, comepxaTenbHas XapaKTepUCTUKa LeJIed U 3a/1a4 U3y4YeHUs
peIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHUOPUTETAMU B CHUCTEME CpellHero oouiero odpaszoBanus. Cerogus B
MpENoJaBaHUM XUMHHM B  OOJbIIEH CTENEHW OTHAETCA  IPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHsl OOydYeHHs, OpPHEHTHPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 001Ie00pa30BaTEIbHOM OpraHU3allid, BIAACIOLIEr0 HE
HaOOpoM 3HaHUM, a (YHKIUMOHAJIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH HU
YMEHUSAMH aKTHBHOI'O INOJIYYEHHS 3HAHUU M NPUMEHEHUS MX B PEaIbHOM KU3HU
JUTSL pEICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu H3yYEHUU TMpeaMeTa «XUMHUsS» JOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanrtanusi o0yJarommxcsi K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPaMOTHBIX
pEelIeHNI1 B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHue 'y oOOyyarolmuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMM), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHHWE I Pa3IMYHBIX BHUIOB
NEeSATEIbHOCTU: pelIeHus polieM, MoucKa, aHaiau3za U oopaboTku uHpopmauuy,
HEOOXOIUMBIX JUIsl MPUOOPETEHUs! OIbITa JeATEIbHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B TIO3HAHWM XUMHUHM, a TakXKe JUIsI OLEHKUM C IO3MIHM
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHMS BEIIECTB U XHMHUYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEAY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00y4YarMMXCs: CIOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI1 MOUCKA U aHallu3a y4eOHOU u
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YACTHOCTH, MPU IUJIAHUPOBAHUM M MPOBEACHUH XUMUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydyaromuxcsi YOexAEHHOCTM B TyMaHUCTHUYECKOU
HAIPaBJICHHOCTH XMMHH, €€ BaXXHOM pOJM B pEUICHUU TJI00aJbHBIX MpoOsieM
PaIMOHAIBPHOTO MPUPOIOTIOIB30BAHUS, TTOTIONHEHUS YHEPTETHUCCKIUX PECYpPCOB U
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHWM JUIsi TIPUHSATHS TPAMOTHBIX pEUICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydyeObHOM miaHe cpeaHero ooOmero oOpa3zoBaHUs NpeAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUHBIC
IPEAMETBD.

OO111e€e Ynco 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOmiero odpasoBaHus, coctapisieT 68 acoB: B 10 kimacce — 34 gaca (1
gac B Hezeno), B 11 kimacce — 34 gaca (1 wac B HeAemio0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpenMeTr opraHMYecKOl XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€OpUs CTPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE Mo0KeHU. CTpyKTypHBIE (HOPMYITbI
OpraHUYecKUX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKas CBsSI3b B
OpraHUYECKUX COCTMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnenne o kiaccupuKalMyl OpraHUYECKUX BellecTB. HomeHkaTypa
OpraHUYeCKUX COCIMHEHHM (cucTeMaThueckas) W TpUBUAIbHBIE Ha3BaHMS
BAKHEUIINX MPEICTABUTENEH KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HAaKOMJIEHHME C O0pa3laMy OpPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILICHUIO OPTAHUYECKUX BEIIECTB
IpYU HarpeBaHuu (TUIaBlieHHe, OOyTIIMBaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u dTaH —
NpOCTEUIINE TPECTABUTENN aAIKAaHOB: (DU3MYECKHE M XHUMUYECKHE CBOWMCTBA
(peakuuu 3aMEIICHHUS] W TOPEHUS), HAXOXKJIECHHUE B IMPUPOJAE, IOJYyUYCHHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUUECKUN pPsii. DTHIIEH U NPONUIEH —
POCTEUIIINE TIPECTABUTENN AJIKEHOB: (M3MUYECKHE M XWMHUYECKHE CBOWCTBA
(peakuu TUAPUPOBAHUS, TaJOTCHUPOBAHUA, THUApPATALNH, OKHUCICHUS H
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Ankanuensl: OyraaweH-1,3 m meTwiOyrtaauen-1,3. cTpoeHue, BaKHEHIIHEC
XUMUYECKUE CBOWCTBa (peakuusi mojaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUM psii. AlleTUIIeH
— TpOCTEHINMHA TNpeACTaBUTENIb AJIKHWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peakiuu THIPUPOBAHMS, TaJOTCHUPOBAHUS, THIpATAIINH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuu rajoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue, uauueckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN102eHUPOBANUSL U HUMPOBAHUS), NOJIyYeHUe U npumererue. TOKCUYHOCTD



apeHoB. ['eHeTmueckas CBsA3b MEXKIy YIIIEBOAOPOJAMM, NPUHAIICKAMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTrI€BOAOPOAOB. I[IpupoaHbIi ra3 u MOIyTHBIE
HeTsaHbie Ta3pl. HepTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTKu HEPTH:
IEPEroHKa, KPEKUHI (TepMUYECKHI, KaTaquTH4eckuil), nuponus. [IpoaykTsl
nepepaboTku He(TH, UX NTPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M WX MPEBpAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH TIaCTMACC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromb», MOAEIUPOBAHUE  MOJEKYJI  YIJIEBOJOPOIOB U
raJIOr€HONPON3BOIHBIX, IPOBECHUE NPAKTUYECKON pabOThl: MOIYYEHHE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHele 3a1aun.

Bbluncnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakuuud (Maccel, 00ObEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM MPOAYKTA PEAKUUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenpHble OQHOATOMHBIE CHOUPTBL. MeETaHOI M JITAaHON: CTPOEHUE,
(¢usznyeckue MU XHUMHUYECKHE CBOMCTBA (peakUuu C AaKTUBHBIMH METAJUIAMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BoIopoaHbie CBA3M MEXIY
MOJIEKYJIAMH CIIUPTOB. JlelicTBUE METaHOJA ¥ ATAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaroMHsle  COMPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWUCTBHE CO IIEIOYHBIMU
METaJlIaMH, KaueCTBEHHas PEAaKUus Ha MHOIOAaTOMHbIE cnUpThl). [lelicTBue Ha
opraHusM 4enoseka. [I[puMeHenue rmiepruHa u dTUICHTIIAKOIIA.

deHo: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUUYECKHE CBOMCTBA.
ToxkcuunocTh (peHouna. [lpumenenue denona.

Anbaerugipl U kemouwvl. DopMalbAECTU, AaUCTAIBACTHA: CTPOECHUE,
(¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklMHU OKHMCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIINH), TOJyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTPOEHHUE, (PU3NUECKHEe U XMMUYECKHE CBOWCTBA (CBOMWCTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue U MpuMeHEeHue.
CreapuHOBasi ¥ OJIEMHOBAsl KUCJOTHI KaK MPEICTaBUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIeHCTBUE.

CnoxxHble 3QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ 'uaponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornyeckas

POJIb JKHPOB.



YrneBompl:  cocTtaB, kiaccuduranus — yrieBogoB  (MOHO-, OuU- U
noyiicaxapuibl). ['oko3a — nmpocTeimii MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bl), HAXO0XKICHHE B IMPUPOJE, IPUMEHEHUE,
ouonoruueckas poib. otocuuTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmania U
nemtono3sl.  dusndeckne W XMMHUYECKHME CBOMCTBA KpaxMmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIUsI C UOJOM).

DKCIEepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB WU HMX IPEBPAILICHUNA:
poBe/IeHHe, HAONIOJICHHE U ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHOJA
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumopneicTBue Kpaxmaiaa C HOJIOM),
IPOBEJICHUE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrble 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHUMHMUYECKOW peakuuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHudeckue coequHeHus. Ousnyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benkun kak mpuUpOSHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX MPEBpAIICHUI:
HAOJIIOICHHUE W OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypaIus OCJIKOB MPHU
HarpeBaHWM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMouieKy IsIpHbIE COeIUHEHHUS

OCHOBHBIC TOHSITHSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSS MOJIEKYISIpHas
Macca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUNH —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.



Peannsanyst MEeXIIPEAMETHBIX CBS3€U IIPU U3yYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHUM, TaK W TMOHSATUH, SBISIOMIMXCA CUCTEMHBIMU JIJISI OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUSA: SBJICHUE, HAYYHBIN (DakT, runoresa,
3aKOH, TEOpHs, aHAIW3, CUHTE3, KJIacCU(PUKALUS, MEPUOAUYHOCTh, HAOIOJCHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: MaTepus, DSHEprus, Macca, aToM, DJJEKTPOH, MOJIEKYJa,
HSHEPreTUYECKU ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, GU3HUECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3M, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BemlecTBa (O€nIKH, YTIEBOIbI, >KHUPBI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHonorus: mNHILEBbIE NPOAYKTHI, OCHOBBI pPAIOHAJIBHOIO IHUTAHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN d3JIeMEHT. ATOoM. fnpo aroma, H30TONBIL. JJIEKTPOHHA
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTAISIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOI0B. DNEKTPOHHAS KOHPUTYpAITUST AaTOMOB.

[lepnognueckuil 3akoH U [lepuoguueckas cucTeMa XMMHUYECKUX JJIEMEHTOB
. . MenaeneeBa. Cs3b nepuoguyeckoro 3akona u Ilepruoauyeckoil cucTemsl
xuMmudeckux aneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHWMHUYECKUX DIJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIIOXKHBIX BEIIECTB IO TpynmnaM M Tepuoaam.
3HaYEHHE NEPUOAUYECKOTO 3aKOHA B PAa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3HU
(KoBaJICHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTainueckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOW XHUMHUUYECKOW CBsI3U (OOMEHHBIH U JOHOPHO-
akienTopHelii). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
NOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHNU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Krnaccupukanuss — XMMUYECKMX — peakuuid B
HEOPraHWUYECKOM M OpPraHWYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHUS W MPEBPAILLICHUS SHEPTUU TPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIC
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMu4eckoro pasHosecus. [Ipunnun Jle larense.

Onextponutnyeckas aucconuanus. CuibHbIe U clladbie d5ekTpoauTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAIBHBIE METOJbl H3YyYEHUS BEHIECTB M WX MPEBPAIICHUM:
nemMoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux sneMeHtoB [l. .
MenneneeBay, U3ydeHUE MOJIENIEH KPUCTAJUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OTNHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEHNE TEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOTO WHJMUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBENICHUE TIPAKTUYECKON paboThl «BiusHue pa3inyHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU peaKIum.

Pacuérnrble 3amaun.

PacuéTtel 1O ypaBHEHUAM XUMHYECKUX pEakuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PACUETHI C MCIIOJb30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xummust

Hemerannel. Ilonoxxkenne HemerauioB B llepuomndeckon  cucrteme
xuMuueckux sneMmeHtoB [[. M. MenzaeneeBa U 0COOEHHOCTH CTPOCHUS aTOMOB.
®du3znyecKkue CBOWCTBA HEMETAUIOB. AJIOTPOINHUS HEMETa/UIoB (Ha MpUMEpe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCINUHECHHA  (OKCHIIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXXHENIIINX HEMETAIJIOB U UX COCIMHECHUU.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMOB MeTayuioB. OOuue gusnueckue cBoicTBa MeTauioB. CIUlaBbl METAILIOB.
DNEKTPOXUMHUUYECKUM Pl HAIPSLDKEHUM METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXXKHEUIIMX META/UIOB (HATpUM, Kajaui, KaJbIIUM,
MarHui, aJllOMMHHHN, IIUHK, XPOM, JKEJI€30, ME/b) U UX COEIUHEHUH.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W WX NPEBPAILLCHUM:
U3y4eHUEe KOJIeKUuu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAIOB, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HaOIIOJICHHE U OMUCAaHHE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCHAA ATIOMHHHS C PACTBOpPAMHU
KHCJIOT U IIEJI0Yel, KaYeCTBEHHbIE PEAKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnble 3amaun.

Pacuétel mMaccel BemiecTBa WM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUUH BEIIECTB,
pacuérsl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MIPOAYKTOB PEAKIUH, €CIIA OJJHO
U3 BELIECTB UMEET IIPUMECH.

Xumus M ’KU3Hb

Ponp xumun B 00ecned4eHHUH SKOJIOTMYECKOM, SHEPreTUYecKoW U MUIIEBOU
0€30MacHOCTH, pPa3BUTHUU MeAuUUHBL. [IOHATHE O Hay4HBIX METOJax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[TpencraBiaenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO
IIOJIyYEHHUs] BAKHEUIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MATEPHUANIOB: BaXHEHIIUE CTPOUTEIIBHBIC
MaTepUalibl, KOHCTPYKLIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepUaIbl Ul JIEKTPOHMKHA, HAHOMATEPHUaJbl, OPTaHUYECKUE U MHUHEPAIbHBIC
yI0OpeHus.

XuMHUs W 370pOBbE YEJIOBEKA: IPAaBWIA HCIIOJIB30BaHUA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0€30MaCHOTO HCIOIb30BaHUS MPEnapaToB OBITOBOM XUMHH
B ITOBCETHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeOIMETHBIX  CBsi3ed MpU  M3y4YeHUM oOmeid
HEOpraHn4ecKor xumuu B 11 kiacce oCylecTBIsE€TCS Yepe3 UCIOIb30BAHUE KaK
OOUIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk M TOHATUN, SBISIOIIUXCS
CUCTEMHBIMH I OTAENBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4dHbIM (akT, ruroTe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuuKalus, MEepUOJUIHOCTb, HaAONIOICHUE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusuka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paIUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUUYMHBI U CAMHMIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OJKOcUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TOJIC3HBIC UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJACTBO, MHUIIEBAS
MPOMBINIUICHHOCTh,  (papMarieBTUYeCKass  MPOMBIIUICHHOCTb,  MPOW3BOICTBO
KOCMETHYECKUX IpenapaTtoB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS POMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMUMHUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBiaumBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
oOy4aronMMuUCss MpOrpaMM CpeaHero oo6imero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HayyHo-meToaun4eckoid OCHOBOM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTpamMM CPEAHETO OOIIEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B cooTBeTrcTBUM C CHCTEMHO-JIEATEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIONINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM TPa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJU4Yue MOTUBAIIMU K 00YUYCHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [ICHHOCTEW U UCTOPUUYECKUX TPAIULIUIA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolIMXCsl PYKOBOJACTBOBAaTbCS B CBOEH
NEATEIbHOCTU 1I€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHM, MPUCYIIUMU 1EJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJIM4YKUE MMPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HEHHBIEC TIIaHbI.

JIn4HOCTHBIE PpE3yNbTaThl OCBOCHHUS TMpeaMera «XUMHUS» JOCTUTAIOTCA B
€AVMHCTBE YYEOHOW U BOCIMTATEIBbHON JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU
U HUAeallaMd POCCHUMCKOr0 TpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IPOIECCaM
CaMOTO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTH
00yyJarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS» OTPaKaroT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W TMPAKTUYECKON JEeSTEIHHOCTU
0oOy4Jaronuxcst Mo peaju3alii MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXCHUS K 3aKOHY W TIPABOTIOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpMax W TMpaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHUHN B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAEATENBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU Y4YEOHBIX M MO3HABATEJbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUS, JIOTHKY U
apryMEHThI IPYTUX IpU aHAJINW3€ Pa3IMUHbIX BUIOB yU€OHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHON XHMUM;

YBaO)XEHHUs K TPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IPAKTHUECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKECHMSI HAyKH €CThb pe3yJbTaT
JUIATENbHBIX ~ HAOMIONEHUH, KPOMOTIUBBIX JKCHEPUMEHTAIbHBIX  IOMCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJIYYEHUU U MOCIEAYIOLIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTE€YECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHWE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUH ATUX
IOCTYIIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEeH 310poBOro U Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

cOOMIO/IeHUsT TIpaBUJI O€30MacHOro OOpalleHuss C BEHIECTBAMHU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAaHUsl LEHHOCTU INpaBWI HWHAMBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYyallUsIX, YTPOXKAIOLIUX 30POBBIO U )KU3HHU JIOJEH;

OCO3HaHUSl TOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIYEK (YNOTpeOseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIMTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NEeSATEeNbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YaCTHE€ B PEUICHUM MPAKTHUYECKHX 3a7ad
COLIMAJIBHOM HAIIPaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPyHAy, JIOIAM TpyAa U pe3yJbpTaTaM TPYAOBOW JNESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIBbHON TPAEKTOPUHU
oOpa3oBanusi, Oyayiei npodeccud U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOro OTHOIIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU HA 3€MIIE;

MOHMMAaHHUA TJI00ATBFHOTO XapaKTepa HJKOJOTHYECKUX MpoOJieM, BIHMSHHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMATBHOM Cpebl;

OCO3HAHMUSI HEOOXOJUMOCTH HCIOJIb30BAHMUS JOCTHXKEHMM XUMUU IS
pELIeHUs BOIPOCOB PALIMOHAIIBHOTO IPHUPOIOIIOJIB30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUM, NPUHOCAIIMX BPEA  OKpYKaIOLIEH
MPUPOJHON cpele, YMEHHUs MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJIM4Yusl Pa3BUTOr0O 3KOJIOTUYECKOTO MBIILIEHHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OIbITa JEATEIIbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIbHOMN
MPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTHUBHO MPOTHUBOCTOATH HJEOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeNU(PUKA XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
(OpMHpPOBAaHMK PALMOHATBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHMHM LEIO0CTHOTO
MIPEACTABICHUS] 00 OKpPYXAIOIEM MHUPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
NO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuHu MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOeXKIEHHOCTH B  0OCOOOM 3HAYUMOCTH XHUMHUH JUIsl COBPEMEHHOM
IMBWIM3AIMK: B €€ T'yMaHUCTUYECKOM HAaNpaBJIE€HHOCTH W BAXXHOM pOJU B
CO3J]aHUU HOBOW 0a3bl MaTepUabHON KYyJIbTYpPbl, PEIICHUU TJIO0ATBHBIX MPOOIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEAULIMHBI, OOECIICUYEHUH YCIOBHI
YCHEIIHOTO TpyJa W DJKOJOTMYECKH KOMMOPTHOW MKHU3HM KaXIOro ujeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TMOHHUMAHMS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BaTh



MoJIydyaeMble 3HaHMS IS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS J1€1aTh 0OOCHOBAHHbIE 3aKJIFOUEHUS Ha
OCHOBE Hay4yHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEJIbI0 IOJY4YEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BATh XUMUYECKHE 3HAHUS JJIA
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

MHTEpeca K IO3HAHUIO U UCCIIEOBATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUII IO XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTAMHU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3jIMYHbIX chepax NpodeccrnoHaTIbHON
NEeATETBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHBIC MOHATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMS,
HCITOJI3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHUS, SIBJICHUE,
MpoIiecC, CUCTeMa, HayYHbIN (haKT, MPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIC0OBAHNE, HAOIIOJICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHBIC YUcOHBIC NelcTBHs (TI03HABATEIbHBIC, KOMMYHHKATHBHBIC,
PETYJISITUBHBIE), o0ecreunBaroIIne dbopmupoBaHue G yHKIIMOHATBHOM
TPaMOTHOCTH M COITMATLHOM KOMIETEHITMN 00y4YaroImnXCs;

CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWUS W YHUBEPCAIbHBIC YUCOHBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHKE.

MertamnpenMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JEUCTBUSMU.

OBaaneHue YHHUBEpPCAJIbHbIMH yueOHBIMU NMO3HABATEJbHbIMH
AEeCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOATENLHO  (OPMYJNHMPOBATh W AKTyalIH3UpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

OTPENCIATh NETU JeATESIBHOCTH, 3aJaBas TapamMeTpbl W KPUTCPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3yJIbTAThI IEITEILHOCTH C MOCTABICHHBIMU IIECIISIMH;

WCITIOJIb30BATh MIPU OCBOCHUU 3HAHUH MPUEMBI JTOTUIECKOTO MBIIIICHUS —
BBIICNIATh XapaKTEPHbIC MPU3HAKU TMOHSATUNA M yCTAHABIMBATH WX B3aWMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHUSI WM KPUTEPUM A KIacCU(UKAIMKU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHaBIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXIeHUs (MHAYKTUBHbIC, JEIyKTUBHBIC, 10
aQHaAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJIENIU, TPEOOPA30BLIBATH MOICIIbHBIC TPEICTABICHUS] — XUMUYECKUM
3HaK (CHMMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyrna, ypaBHEHHE XUMHUYECKOM
peakiuyu — MpU pEHICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTUYECKUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
IPU3HAKOB M3y4Yae€MbIX BEIIECTB U XUMUYECKHX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIMpOBaThH 1IENIM U 3a/1a4d UCCIIEA0BaHUS, UCIIOJIb30BaTh MTOCTABICHHbBIE
U CaMOCTOSITEILHO C(OpPMYJIHMpPOBAaHHBIE BOIPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HABBIKAMH CAMOCTOSITEJILHOTO TIJITAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsS HAOMIOAaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIHpPOBATH
0000I1IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIAHHOU paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM W MPOEKTHOMU
JESTEIbHOCTH, TMPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUSI MNPAKTUYECKUX 3a/ad, IMPUMEHEHUIO Pa3JInYHbIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCA B PaA3JIMUHBIX MCTOYHUKAX uHPoOpManuu (HaAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3JIUYHbIE METOJbI MPU MOUCKE U
oToope wuHPOpMALIUM, HEOOXOAMMOW JUIsI BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U pPa3JInYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OopMy  TpencTaBICHHUS
uH(popManuu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAauecTBE CpeIACTBAa IHpu paboTe cC
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpEeaMETHbIE ((pu3ndyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIIbI, a0OpeBUaTyphl, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBA
HaIJISITHOCTH.

Osgi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMY 1€ICTBHSIMH:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOW TEMbI B XOJ€ JUaOora W/uiu
IUCKYCCUH,  BBICKa3blBaTh  HJEH, (OPMYIHpPOBaTb CBOM  MPEIIOKECHUSA
OTHOCHUTEJIbHO BBIITOJIHEHUS NPEIJIOKEHHOM 3a/1a4H;

BBICTYNATh C MpPE3EHTAlUUed pe3yJbTaTOB MO3HABATEIBHOU [EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIHO WJIH COBMECTHO CO CBEPCTHUKAMU MPHU BBITOJIHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELECTB, peaju3alui Y4eOHOro npoekTa u (opMyIHpoBaTh BBIBOJbI
[0 pe3ysibTaTaM MPOBEAEHHBIX HMCCIEJOBAHUN IyTEM COTJIACOBAHMS IMO3HMIIMA B
X0J1€ 00CYKJIeHUsI 1 0OMEHA MHEHUSIMU.

OgyaieHUe YHHBEPCAJIbHBIMH PeryJIATUBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NEeATENbHOCTh, ONpeneisid €€ Leau W 3aJayd, KOHTPOJMPOBAaTh U IO MEpE
HEOOXOUMOCTH KOPPEKTHUPOBATh TMPEAJiaraéMblii  alTOPUTM JEHCTBUM TIPH
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBATENIbCKUX 3aJlay, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN €rMOcOO0 WX pElIeHHUs C Y4YETOM TMOJIYYEHUs HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKHUX PEAKLINAX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEU JIEATEIBHOCTH HAa OCHOBE CaMOaHaIM3a
U CaAMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABICHHH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHpPa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



npuponbl, B (QOPMHUPOBAHUM MBINUICHUS U KyJAbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl peLIeHMs] MPAKTUYECKUX 3a/1ad
U 9KOJOIMYeCKH OOOCHOBAHHOI'O OTHOILLIEHHUS K CBOEMY 3JI0pPOBBIO U NPUPOIHOMN
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MOHATHS (XUMUYECKHI JJIEMEHT, aToM, JJIEKTpOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, JJIEKTPOOTPHULIATEIBHOCTD, XHMHYECKasI
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpall€HHas), MOJIb, MOJSpHAS
mMacca, MOJISIpHBIH O0O0BEM, YITIEPOAHBIH CKeNleT, (PyHKIMOHAIbHAsg TIpymia,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIIEBOJOPOIBI,
KHCIIOPOJ M a30TCOACPIKALIUE COCOUHEHUS, MOHOMEp, IOIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHs] MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHH; MHPOBO33PEHUECKHE 3HaHUS,
JeXallie B OCHOBE IIOHUMAaHUs IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHWA O CBOWCTBAaX, COCTaBe, NOJYYEHHH U
0€e30IacCHOM HCIIOJb30BAaHUHM BAKHEWILIUX OPraHUYECKHX BELIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMH BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITUS NpPU
ONMCAHUM COCTaBa, CTPOCHHUS U IIPEBPAILECHUA OPTraHUYECKUX COCTMHECHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOI)
(GopMyn OpraHMYECKHMX BEIIECTB W YypPaBHEHUM XMMHUYECKUX  PpEaKIIUH,
U3rOTABJIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BELIECTB IS WIUIFOCTPALMH HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX
OpPraHMYECKMX BEIIECTB [0 HX COCTaBy M CTPOCHUIO K OIpPEAEIEHHOMY
KJaccy/Tpynmne COoeAWHEHUM (yriaeBOJOpOAbl, KHUCIOPOA U a30TCOJAEp Kallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUs), JaBaTh UM Ha3BaHUA 11O
cucrematrueckoir HomeHnknatype (IUPAC), a takke NpUBOAWTH TPHUBHAIHHBIC
Ha3BaHUS OTAENbHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMMIIECH, alleTHUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPUH, (eHos, (opManbAeruj, aueTalblIerujl, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBASI KUCIIOTA, TIIKOK03a,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

cOpPMHPOBAHHOCTh YMEHHSI ONPENEISATh BHUAbl XUMHUYECKOH CBSA3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHEIE);



c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSITh TIOJIOKEHUS TEOPHH CTPOCHUS
opranundeckux BemiectB A. M. bytnepoBa /st 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BELIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 9TaH, JTWICH, MPOINWJICH, alleTUJICH,
OyramueHn-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, JTaHOJ, AITHJICHTIUKOJb,
[NIMLEpUH, (EHOJI, aleTalbJeTu]l, MypaBbUHAsE U YKCYyCHash KUCJOTHI, IJIIOKO3a,
Kpaxmai, IeJUTI0NI03a, aMUHOYKCYCHAasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMU YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (pOpMyIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIICBOIOPOIHOTO
Colpbid  (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
IPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIUMCIEHUS TI0 XHUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMUECTBA MCXOIHOTO BEIIECTBA WJIM IMPOIYKTa
peaKkIMyM IO W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH );

chOpMHPOBAHHOCTh YMEHHUH BIAJIETh CHUCTEMON 3HAaHUA 00 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YYEHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOJt0/IeHne, U3MEpPEHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
WCITOJIB30BaTh CHUCTEMHBIC XWMHUYCCKHE 3HAHWSA [JI1 TPUHITHS PEIICHUH B
KOHKPETHBIX JKW3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BENIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIOIATh MPaBUiIa MOJIb30BaHUS XUMHUUECKOU
Mocyiol W J1abopaTOpHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHus c
BEIIECTBAMHA B COOTBETCTBHHM C WHCTPYKIHSMH TIO BBITOJTHCHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCT, YMEHUH ITUTAHUPOBATH U  BBINOIHATH XUMHYECKUHN
AKCTIEPUMEHT (IIPEBPAIlICHNS] OPTAaHMYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUYCHHE
STUJICHA W W3yYEHHWE €ro CBOWCTB, KAYECTBCHHBIC PEAKIIMA OPTaHHMYCCKHUX
BEILIECTB, JICHATypalus OCJIKOB MPU HArpeBaHWU, IBETHBIC peakiMu OEIKOB) B
COOTBETCTBHUM C TMpaBWIaMH TEXHUKH OE€30MACHOCTH TIPU OOpalieHuu ¢
BEIIECTBAMU U JA0OPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABISATH PE3YyIbTAThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaknuii 1 GOpMyIUPOBAThH BBIBOIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHMHUYCCKYIO
uH(pOpMaIMIo, TOIYy4aeMyl0 U3 pa3HbIX HCTOYHMKOB (CpeIcTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHH  COOMIOAATh  MpaBWJia  DKOJIOTHYECKU
[eJ1eCO00pa3HOro TMOBENEHUsT B OBITY W TPYAOBOW JESATENBHOCTH B LEJAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKPYXKAlOLIEW NPUPOJHOM CpeIbl, OCO3HABATH
ONAaCHOCTh BO3JCHCTBUS Ha >KUBBIE OPTraHU3MBbI OINPEIEIEHHBIX OPraHUYECKUX
BellleCTB, moHUMas cMbica nokazarens [IJIK, mosicHaTh Ha mpuMepax crocoObl
YMEHBIICHUSI W TPENOTBPALICHUS WX BPEIHOTO BO3JACKUCTBUAS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX M CHAa0OBUAAIIMX OOY4YaIOIIMXCA: YMEHUE MCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiinsa mist 3anmucn XUMHYeCKUX

dbopmyt.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOW  COCTaBJISIIOLIEH
€CTECTBEHHO-HAyYHOW KAPTUHBI MHUpPa, POJM XHUMUU B T[O3HAHWUU SIBIICHUM
npuponabl, B (OPMUPOBAHUM MBIIUJIEHUS U  KYJIbTYpPhl  JIMYHOCTH, €&
(GYHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IPUPOIHOMU
cpene;

BJIQJICHUE  CUCTEMOW  XHMMHMYECKUX  3HAHUM, KOTOpas  BKJIHOYAET:
OCHOBOIIOJIATaloNIUe TMOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, HM30ToI, S-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM OO0BEM,
BAJICHTHOCTb, DJICKTPOOTPUIATEIBHOCTh, CTENIEHb OKHUCIICHHS, XUMHUUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTALTNYECKas peleTKa,
TUNBl ~ XUMUYECKUX  pPEaKUMM, pacTBOp, DJIEKTPOIUTHI, HEDJICKTPOJIUTHI,
AJIEKTPOJIMTUYECKAss JAUCCOLMAIMSI, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHYECKOM peakluM, XHMHYECKOE PAaBHOBECHUE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON JHcconuanuu, nepuoanyeckuid 3akon . M. Menneneena,
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpAIEHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM S3bIK XHMHH,
MHMPOBO33PEHUYECKHE 3HAHMS, JIeKAIlie B OCHOBE MOHUMAHHUS TMPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (DaKTOJOTHUYSCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIy4deHUU U 0€30MaCHOM HMCIOJIb30BAHUM BaKHEHUIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U TPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPU3HAKHA TOHSITHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH  XUMHUYECKHX  pEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BENIECTB (yrapHbId ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEACINISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHHUSIX Pa3JIM4YHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAsI, METAJNINYECKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBAa (aTOMHAsl, MOJICKYJISIpHas,
WOHHAasl, METAJUTMYECKasi), XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHABIINBATh MPUHAJJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccy/TpyIine
COeMHEHUN (MPOCThIE BEIIECTBA — METAJLIBI U HEMETAJIJIbl, OKCH/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MenpeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO, OOBICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTaMy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAUHECHUI
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menneneena;

chOpMHPOBAHHOCT, YMEHUN  XapaKTepus3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHX  BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHUYECKHUMU
BEIIIECTBAMU C ITOMOILbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(PHUIIMPOBATh XMMUUYECKHE PEAKIMH TI0
pPa3IMYHBIM TPU3HAKAM (YHUCIy M COCTaBy PEarupyrolyXx BELIECTB, TEIIOBOMY
ahdexTy peaknnu, U3MEHEHHIO CTETICHEW OKUCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YPABHEHMS PEAKIIUA Pa3IMUHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS PEeaKIMii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUH UAYT 0 KOHLA;



chOPMHUPOBAHHOCTh YMEHUW TMPOBOJWTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHbIH COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh ~YMEHHUH  pPACKpBIBATH CYHIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEaKLUi;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEeaKIMK OT Pa3IUYHbIX (PaKTOPOB; XapaKTEP CMEIIECHUS] XUMUYECKOTO0 PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nencteus (npunuun Jle IllaTtense);

c(hOPMHPOBAHHOCTh, YMEHUW XapaKTePU30BaTh XHMHYECKHE IPOIIECCHI,
JIeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBHIYMCIICHHS C HCIOJb30BaHUEM
MOHATUSI «MaccoBasi JI0Jsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIICHUHN Ta30B
P XUMHUUYECKUX PEAKIUAX, MAaCcChl BEIIECTBA WM 00BbEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOM
MoCcyIol W J1abopaTOpHBIM OOOpPYJIOBAaHMEM, a TaKXKe MpaBuia OOpaIlEHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH MO BBITIOJIHEHHIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c()OPMHPOBAHHOCT, yMEHUH TIJIAHUPOBATh W BBIMOJHATE XUMHUYCCKUN
AKCIEPUMEHT (pa3JIoKEHUE TMEPOKCHA BOJOPOJA B MPUCYTCTBUU KaTaau3aTropa,
OTpENeNICHUE CpeAbl PACTBOPOB BEIIECTB C IMOMOIIBID  YHUBEPCAIBHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakiMu MOHHOTO OOMEHA, KaueCTBEHHBIC PEaKklud Ha cyibdar-, kKapOoHAT- U
XJIOPU/-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad I0
TeMam «Metably U «HeMeTtasibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU
0e30macHOCTH TPU OOpaIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPENCTaBIATh PE3YJbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢GopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIUil W (POpMyIUpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpPMUPOBAHHOCTh YMEHUNW KPUTUUYECKU aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMaIMIo, TOMYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOU
KOMMYHUKAIH, IHTepHeT U ApyTux);



chOPMHPOBAHHOCTh ~ yYMEHHH  COONIOZaTh  MpaBWiIa  IKOJOTHYECKU
L€JIECO00PA3HOr0 TMOBEAEHUS B OBITY M TPYIJOBOH JEATEIBHOCTH B LEJAX
COXPAHEHUs CBOErO 3J0pPOBbS MU OKPYKAIOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OIAaCHOCTH BO3JECHCTBUS Ha KUBBIE OPTraHU3MbI ONPEACIIEHHBIX BELIECTB, [IOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHUS H
MPEA0TBPALIEHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

U1l 00y4arouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUIS CIIENBIX M CIa0OBUASIIMX OOy4YaloIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeuHy0 cucteMy obo3HaueHuit JI. Bpaiins g 3anucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaunmMeHoBanme KoumuecTBo yacoB
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3feioB M TeM Kontpoabubie | IlpakTnueckue
n/n Bcero pecypcbl
NPporpaMmMsbl padoThI padoThI
Pa3nen 1. Teoperuyeckne 0CHOBbI OPraHUYeCKOH XUMHUHU
[Ipenmer oprannyeckoit https://www.yaklass.ru/p/himija/10-klass/osnovy-
xumun. Teopus ctpoenus organicheskoi-khimii-6490554/predmet-organicheskoi-
11 OpraHu4YeCKuX 3 khimii-teoriia-khimicheskogo-stroeniia-organiches -
coenuneHuit A. M. 6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
bytneposa
Hroro no pazneny 3
Paznen 2. YraeBogopoabl
[IpenenbHbie
e https://resh.edu.ru/subject/lesson/1608/main/
2.1 YTII€BOOPOIBI — 2
AJKAHbI
Henpenenbabie
pel https://resh.edu.ru/subject/lesson/5412/start/212563/
2.2 YII€BOJOPOAbL: AJIKEHBI, 6 1
AJKAaIMEHBI, ATIKUHBI
ApoMarnueckue
2.3 P 2
YIJIEBOAOPOIBI
IIpupoaHbie HCTOYHUKH
pupon https://resh.edu.ru/subject/lesson/6148/start/170461/
2.4 yII€BOJOPOIOB U UX 3 1
nepepadoTka
2.5 1



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://resh.edu.ru/subject/lesson/1608/main/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6148/start/170461/

Hroro no pazueny 14

Pa3nen 3. Kuciopojacoaepskamue opranndeckne coenHeHust

3.1 Cruptel. denon 3

https://resh.edu.ru/subject/lesson/5727/start/150577/

Anbnerunsl. Kap6oHnoBsie

3.2 KUCIOTEL. CIIOXKHBIE 7
3¢upsI
33 Vrresoss 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Utoro no pazneny 13

Pasnen 4. A3orconepxainue Opranuveckue coeJuHeHnst

41 AMUHBI. AMUHOKHCIIOTEL. 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
' benku https://resh.edu.ru/subject/lesson/4743/start/150742/
Wroro no pazneny 3

Pa3nes 5. BoicokoMoJieKyJIsipHbIe COeIMHEHHU S

51 [Tnactmaccer. Kayuyku. 5
' Bonokna
Uroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB 35 9

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [lepuoanueckas cucremMma XUuMHYECKUX 3
anemenToB JI. 1. MenaeneeBa
12 Crpoenue BemiecTBa. MHOroo0Opasue 4
' BEILIECTB
13 XUMHYECKUe peakuu 6 1 1
Uroro no pazneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertaubl 6
2.2 Hewmeramisr 9 1 1
23 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 5
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xummus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KoumnuecTBo yacoB HMara
JyIeKTPOHHBbIE LM (POBbIE 00pa3oBaTeJIbHbIE
n/ | Tema ypoka Becer | Kontpoannbl | IlpakTnyeckn | H3y4YeHH pecypeb
I 0 e padoThbI e padoThbl A
https://www.yaklass.ru/p/himija/10-klass/osnovy-
[Ipenmer organicheskoi-khimii-6490554/predmet-
OpPraHUYeCKON XUMHUH, 1 08.09 organicheskoi-khimii-teoriia-khimicheskogo-
€€ BOBHMKHOBCHHUE, ' stroeniia-organiches -6447217/re-953b4eeb-71d7-
pa3BUTHE U 3HAYECHUE 4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-
Teopust ctpoeHus i .
organicheskoi-khimii-6490554/predmet-
OPTafHacCiX icheskoi-khimii-teoriia-khimicheskogo
organic - - - -
coequHeHnit A. M. 1 15.09 8 » i
5 . stroeniia-organiches -6447217/re-953b4eeb-71d7-
epoBa, eé
YHIeposa, 4e80-b40c-5c481387ece8
OCHOBHBIE ITOJIOKEHUA
IIpencrasienue o
KJaccU(pUKaUU
OPraHUYeCKUX
BEIIIECTB.
H::/ICHKJ'IaT . https://foxford.ru/wiki/himiya/osnovy-
yp 1 22.09 nomenklatury-organicheskih-veschestv
(cucremaruueckas) u
TPUBHUAIILHBIE
Ha3BaHUS
OPraHU4YECKUX
BEIIECTB
4 AJIKaHBI: COCTaB U 1 29.09 https://resh.edu.ru/subject/lesson/1608/main/



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://resh.edu.ru/subject/lesson/1608/main/

CTpOCHHE,
TOMOJIOTHYECKUH Pt

Mertan u 3TaH —
IIpOCTENIINE
MPEJCTaBUTEIHN
aJIKaHOB

06.10

https://resh.edu.ru/subject/lesson/1608/main/

AJIKEHEI: COCTaB U
CTPOCHHE, CBOMCTBA

13.10

https://resh.edu.ru/subject/lesson/5412/start/2125
63/

OTWIIEH U IPOINUJIEH
— MpOCTEUIINE
peICTaBUTENN
AJIKEHOB

20.10

https://resh.edu.ru/subject/lesson/5412/start/2125
63/

AJKanueHsl.
byraguen-1,3 u
MeTunoyraauen-1,3.
[Tonyuenune
CHHTETHUYECKOTO
KaydyKa U pe3HHbI

27.10

https://foxford.ru/wiki/himiya/alkadieny

AJIKMHEBIL: COCTaB U
0COOEHHOCTH
CTpOCHHS,
TOMOJIOTHUECKUHN PSII.
Auernien —
MIPOCTEUIIINAIN
MIPEJICTAaBUTEITh
AJKMHOB

10.11

https://foxford.ru/wiki/himiya/stroenie-

nomenklatura-i-izomeriya-alkinov

10

Brraucnenus no
YpPaBHEHUIO

17.11



https://resh.edu.ru/subject/lesson/1608/main/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://foxford.ru/wiki/himiya/alkadieny
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov
https://foxford.ru/wiki/himiya/stroenie-nomenklatura-i-izomeriya-alkinov

XUMHYSCKOM p€aKknuuu

11

ApeHbl: 6eH301 1
TOJTy0JI. TOKCHYHOCTH
apeHoB

2411

https://resh.edu.ru/subject/lesson/4775/start/1504

12

I"eneTnueckas cBI3b
YIJIEBOAOPOJOB,
MPUHAJIECKAINX K
pa3IMYHBIM KJlaccam

01.12

https://foxford.ru/wiki/himiya/vzaimosvyaz-

uglevodorodov-i-kislorodsoderzhaschih-

organicheskih-soedineniy

13

[IpuponHsie
UCTOYHUKU
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
HOIyTHBIE HEPTSHbIE
rasbl, HeQTh U
IIPOJIYKTHI €€
nepepadoTKu

08.12

https://resh.edu.ru/subject/lesson/6148/start/1704
61/

14

[TpakTnyeckas pabora
Ne 1. «Ilonyuenne
JTUJIEHA U U3Y4YECHHE
€ro CBOMCTB»

15.12

15

[Ipuponusie
UCTOYHUKHA
YIJIEBOAOPOAOB!
HOPUPOIHBIH ra3 u
HOIYTHBIE HEPTSHbIE
rassl, HepTh U
IIPOJIYKTHI €€
nepepadboTKu

22.12

https://resh.edu.ru/subject/lesson/6148/start/1704
61/



https://resh.edu.ru/subject/lesson/4775/start/1504
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://foxford.ru/wiki/himiya/vzaimosvyaz-uglevodorodov-i-kislorodsoderzhaschih-organicheskih-soedineniy
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

16

KoHnTtposbHas padota
0 pazjaeny
«YTIIEeBOIOPOABD)

29.12

17

[IpenenvHble
OJIHOATOMHBIE
CIIMPTBI: MCTAHOJI U
sTaHoJ. Bonopoanas
CBSI3b

12.01

https://resh.edu.ru/subject/lesson/4769/start/1505
50/

18

MHoroaroMHbIe
CIIUPTHL:
STUJICHTJIMKOJb U
TJIULEPUH

19.01

19

®deHout: cTpocHUE
MOJICKYJIBI,
dusnveckue u
XUMHYECKHE CBOMCTBA,
MpUMEHEHUE

26.01

https://resh.edu.ru/subject/lesson/5727/start/1505
77/

20

AJbaerunsr:
dbopMmanbaerua u
areTagpaerun. AneTod

02.02

https://resh.edu.ru/subject/lesson/4776/start/1506
04/

21

OIIHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAs U
yKCyCHast

09.02

https://foxford.ru/wiki/himiya/stroenie-i-

nomenklatura-karbonovyh-kislot

22

[TpakTnueckas padota
Ne 2. «CsoiicTBa
pacTBOpa yKCyCHOU
KHACIIOTBD»

16.02



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot
https://foxford.ru/wiki/himiya/stroenie-i-nomenklatura-karbonovyh-kislot

CreapuHoBas u
0JICMHOBAsI KUCJIOTHI,

https://resh.edu.ru/subject/lesson/5952/start/1506

23 KaK MPeICTaBUTENH 23.02 31/

BBICHINX KapOOHOBBIX

KHCJIOT

Mpblina Kak coiau
24 BBICIINX KapOOHOBBIX 01.03

KHCJIOT, UX MOIOIIICE

JIECUCTBUE

CnoxxHbIe (DUPHI KaK

HPOUSBOJIHEIC https://foxford.ru/wiki/himiya/slozhnye-efiry
25 KapOOHOBBIX KUCIIOT. 15.03

I'maponns clnoxHbIX

3¢hupoB

JKupsbr: tunponus, )

https://resh.edu.ru/subject/lesson/5952/start/1506

26 MIpUMEHEHUE, 9903 31/

Ouosnoruyeckas poiib

KUPOB

YrieBodsl: COCTaB,

EZ?E;:;;;THH. https://resh.edu.ru/subject/lesson/6150/start/1506
27 29.03 87/

MIPEACTABUTENH:

TJII0K03a, PpyKTO3a,

caxaposa

Kpaxman u nemnronosa https://resh.edu.ru/subject/lesson/6150/start/1506
28 KaK MpUPOJHBIE 05.04 87/

MTOJTMMEPHI
29 KonTponpHas padora 12.04

10 pa3aemy



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://foxford.ru/wiki/himiya/slozhnye-efiry
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

«Kucnopoaconepxaiii

1€ OpraHuvYecKue

COETMHEHU S

AMUHEL: METUJIAMUAH U
30 1 19.04

AHWINH

AMUHOKHCIIOTBI KaK

amQoTepHbIe .

J— https://resh.edu.ru/subject/lesson/4743/start/1507
31 P 1 26.04 42/

COEIUHEHMS, UX

OHOJIOTUYECKOE

3gayeHue. [lenTuant

benku xak npupogHbie https://resh.edu.ru/subject/lesson/4743/start/1507
32 BBICOKOMOJICKYJISIPHBIC 1 03.05 42/

COEIMHEHUSI

OCHOBHBIE TTOHATHUSA _

https://resh.edu.ru/subject/lesson/6095/start/1508

XUMHAA
33 1 17.05 23/

BBICOKOMOJIEKYJISIPHBIX

COeTMHEHNN

OCHOBHBIE METOIBI

cUHTE3a )

A — https://resh.edu.ru/subject/lesson/6095/start/1508
34 CryIp 1 24.05 23/

COEIMHEHUH.

ILacTMaccsl,

Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO 34

YACOBIIO ITPOT'PAMME



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o011eCTBO
«M3narenberBo «IIpocBernieHne»
* Xumus, 11 xnacce/ Pymsutuc I'.E., ®enpaman @.1°., AKinoHepHOE 00IIECTBO

«3marensctBo «lIpocBemienue»

METOJINYECKHUE MATEPHAJIBI JIJISA YUUTEJISA
Xumus.EI'D. Paznen "Oprannueckas xumus". 10-11 kimaccel. 3aganus u

pElIeHHs. TPEHUPOBOYHAS TETPaib:y4eOHO-METOIUUYECKOE

[Toco6ue/mon pen. B.H.Jloponbkuna. - 6-¢ u3., noi. - Poctos u//1:

Jlernon, 2021. - 304 c.

HoBommuckuii 1.1., HoBommnckas H.C. I'oroBumcs k Enunomy
roCyapCTBEHHOMY DK3aMEHY: TUIThl XUMUYECKUX 3a71a4 U CIIOCOOBI MX PEIICHHUS:
yuebHoe nmocobue i 8-11 kimaccoB o61ieoOpazoBaTeabHbIX opranusamnuii/ ..
HoBommunuckuii, H.C. HopommHcKkas. - 5-¢ u3a., norm. u nepepad. - M.
OOQ"Pycckoe cinopo - yaebnuk", 2020. - 208 c.

Xumust: yriyonennsiit kypc noarotosku k EI'D/ B.B. Epemun, P.JI. Antunus,
A.A. Ipo3znos, E.B. Kapnosa, O.H. PerxoBa. - Mockpa: Jkcmo, 2020. - 608 c.

Onumnuaasl ¥ KOHKypcHbIe 3k3amenbl o xumu B MI'Y/ H.E. Ky3bpMeHnko [u



ap.]; mox pen H.E. Ky3pmenko, - M.: Jlaboparopus 3uanwmii, 2019. - 667 c.
E.A. Hauyk, B.Jl. KoBanenko, A.A. Crenenun . TemaTuueckue TecTsl s
moArotoBkM K yactu 1 EI'D o xumun - 2023

E.A. Tanyk, O.B.Crenenun, O.B. OBunHHHKOBa. TpeHUPOBOYHBIE BAPHAHTHI

Ut ToAroToBku K EI'D o xumuu - 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
https://foxford.ru/

https://www.yaklass.ru/

https://resh.edu.ru/



https://www.yaklass.ru/
https://resh.edu.ru/

ba3oBblii ypoBeHb

1. Ilepeyenn pacnpeaeJéHHBIX MO KJIaccaM MPOBepsieMbIX TPeOOBaHUi
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/JIbHOM NMPOrPaMMbl CPeIHEro

0011ero o0pa3oBaHus MO0 XUMHUHU

TpeboBanus ®I'OC k pe3yapTaTaM OCBOECHHS OCHOBHOW 0Opa30BaTEIbHOM

NporpaMMbl  CpPEIHEro  00Iero  0oOpa3oBaHMsl  OMNEPAI[MOHATU3UPOBAHDI
" paclpCacICHbI 110 KJIaCCaM.
10 kaace
Mera- Kon IIpoBepsiemble mpeIMeTHbIE TPEOOBAHUS K pe3yJbTaTaM 00y4eHus!
npeaMer- | NpoBe-
HbIH psaeMoro
pe3yJib- Tpebo-
TaT BaHUsl
1 YMeHHne caMOCTOATEIbHO ONpeaesTh HeJIH 1eITeJbHOCTH U COCTABJIATH MJIAHbI
AeATeJLHOCTH; CaMOCTOSITeIbHO OCYILIECTBJISATD, KOHTPOJIUPOBATh
U KOPPEKTHPOBATH /1eSITEIbHOCTD; HCIO0JIb30BAaTh BCe BO3MOKHbIE pecypchl 1JIsi
JAOCTHKEHHMSI TOCTABJEHHBIX Iejell M peaju3aluu INJIAHOB 1eATeIbHOCTH;
BBIOMPATH YCHENIHbIE CTPATETHH B PA3JINYHBIX CHTYAI[HSX
11 DopMyIMpoBaTh LEIn u 3a1a4u yueOHO-T1I03HAaBATEIbHON
Y MCCIIEI0BATEbCKON NeSITeTbHOCTH, OTIpeNeNiTh pecypcsl,
HeoOXOoIUMBIE ISl €€ OCYLIECTBICHUS, IJIAHUPOBATh U OCYILIECTBIATh €&
B COOTBETCTBHH C TUIAHOM
1.2 [IpoBOANTH CaMOKOHTPOJb PE3YJIbTATOB Y4YEOHOH U  IPOEKTHO-
WCCIIEIOBATENIbCKON  JCSITENbHOCTH W aHaJu3upoBaTh  (HaKTOPHI,
ITIOBJIMABIINEC HA I[OCTI/I)KCHI/Ie/HGI[OCTI/I)KeHI/Ie PE3YyIbTAaTOB; OLUCHHUBATH
MPaBWIbHOCTh BBIMOJHEHUS] 3aJaHus (KayeCTBEHHOM U pacdyE€THOMN
3a/1auM) MO MPEATIOKEHHOMY 00pasIly
1.3 [InanupoBaTh ¥  NPOBOAUTH  XMMHYECKMH  JKCHEPUMEHT IO
WCCIIEIOBAaHUIO  CBOMCTB  W3YYEHHBIX  BEMIECTB:  (OpMyIHpOBaTh
npobneMy/3anady y4eOHOro IKCIEPUMEHTa, OMpPENesiTh HE0OX0auMoe
JUTSL TIPOBEJICHHSI OIBITOB JIA0OPATOPHOE OOOPYAOBAaHHE WM PEaKTHBHI,
MPOBOANTH OMBIT, (UKCUPOBATH €r0 Pe3ynbTaThl U (HOPMYIHUPOBATH
BBIBOJIBI
14 Cobmromate mpaBuiia  Oe3omacHOM  pabOThl € JaOOpPATOPHBIM
000py/IOBaHUEM U PEaKTUBAMHU B paMKax y4yeOHOTO SKCIepUMEHTa MpU
OCYIIECTBICHUUN y4eOHO-UCCIIeI0BATENbCKOM 51 MPOEKTHOM
TSI TeTbHOCTH
2 Baanenue HaBbIKAMH NMO3HABATEJIbHOIA, yueOHO-HCCIe10BATEIbCKOM

U MPOEKTHOM /1eATeIbHOCTH, HABbIKAMHM pa3penieHusi NpoodJeM; CIocOOHOCTH
H TOTOBHOCTh K CAMOCTOSAITEJIbHOMY NOMCKY METO/JO0B pPelleHUs] MPAKTHYECKHX
3a1a4, IPMMEHEHHNIO PA3JIMYHBIX METO/I0B NO3HAHMUS

2.1 Hcnonb3oBath  npuoOpeTéHHbIE  IO3HABAaTEIbHBIE  YMEHUS  IIpU
BBITIOJTHEHUM TPOEKTOB U Y4eOHO-HCCIEA0BaTENbCKUX 3aJad 10
M3Y4YEHHIO CBOMCTB, CIOCOOOB MOIYYEHUS U IPUMEHEHHS BEIIECTB

2.2

[IpumensaTb oTpaOOTaHHBIE AITOPUTMBI PEIICHUS KAaueCTBEHHBIX,
pacy€THBIX M DOKCIEPUMEHTAIBbHBIX 3a1ad, KOHTPOJIHUPOBATH CBOIO
JEATEIbHOCTD B IIPOLECCE JOCTUKEHUS PE3YJILTATA




2.3

[IpuMeHsTh ecTecTBEHHO-HAay4yHble METOJbl TO3HaHMs (HabmoaeHue,
MOJEJIMPOBAHUE, HKCIIEPUMEHT) ISl U3YUYECHHs] OpPraHUYECKUX BELIECTB
Y XapaKTEPHBIX I HUX XUMHUYECKUX peaKIuit

2.4

[IpuMeHsTH OCHOBHBIE ONEpaIli  MBICIUTEIBHON  JEATEIbHOCTH
(cpaBHEHUE, KITaCCU(UKAIHS, YCTAHOBICHUE MPUYMHHO-CIICACTBEHHBIX
CBsI3eil) B MpOIeCcCe XapaKTEPUCTUKU OCOOCHHOCTEH  CTPOCHHUs
U XUMHYECKUX CBOWCTB OPraHUYECKHX BEIIECTB:  YIJICBOJIOPOJIOB,
KHCJIOPOJICOICPIKAIIMX U a30TCOACPIKAIIMX BELICCTB

2.5

[IpumeHsTh 3HAHUS O CTPOCHUM OPraHUYECKUX BEIIECTB MpU
cocrtaBieHUM UX  (opmyn  (MOJEKYJIAPHBIX U  CTPYKTYPHBIX)
Y IPOTHO3UPOBAHUM HamOoJee XapaKTepHBIX XHUMUYECKUX CBOMCTB
BEIIECTB

2.6

XapakTepu3oBaTh OCOOCHHOCTH CTPOCHHUS OPraHWYECKHX BEIIECTB,
IIPUBOJS IPUMEPBl BEIIECTB (M30MEPOB U TOMOJIOrOB), HMMEIOIUX
pasIMYHOE CTPOCHUE YIJIEPOJHOrO CKEIEeTa, COAEpKAIUUX pPa3HbIC
(GYHKIIMOHATIBHBIE TPYIIITBI

2.7

CocTaBiaTh YpaBHCHUA peaKHHﬁ, BBIABJIAIOIINC Hauoboee XapaKTCPHLBIC
IJId U3YYCHHOI'O OPraHrMYCCKOro BCeCTBa XUMHYCCKUC CBOMCTBaA

2.8

CocTaBniTh ypaBHEHUS XHUMHUYECKHX PpEaKLMH, XapaKTepU3yIOILue
OCHOBHBIE CTIIOCOOBI TMOJyYeHHS B J1AOOPAaTOPHUH M IMPOMBIIUICHHOCTH
M3y4YEHHBIX OPraHUYECKHUX BELIECTB

2.9

CocTaBnaTh ypaBHEHUS! PEaKIMd B COOTBETCTBUU C TPEACTABICHHOM
CXEMOM mpo1ieccoB (IIEMOYKOM MPEeBpallleHuil), TEM CaMbIM MOATBEPKIast
CYILIECTBOBAHUE B3aUMOCBSI3U MEK/y OPTaHUYECKIUMU BEIIECTBAMU

2.10

XapakTepu3oBaTh ~ MUCTOYHHKH  YTJICBOJOPOJHOTO  CHIpbsi  (HE(TH,
NPUPOJHBIA Ta3, KaMEHHBIH Yrojib), HMX COCTaB, MPAKTUYCCKYIO
3HAYUMOCTh U (PU3HUUECKUE U XUMUYECKUE TIPOIIECCHI, JISKAIIHE B OCHOBE
UX nepepadoTKH

2.11

[IpumensaTh H3y4YEHHBIE AITOPUTMBI peuieHus 3az1ad4,
MPEAYCMATPUBAIOIINX  BBINOJHEHWE  pacy€éToB IO  XUMHUYECKUM
(dhopMysiaM U ypaBHEHHSIM XUMUYECKUX peaKuil

I'oToBHOCTE

H  CHOCOOHOCTH K  CaMOCTOATEJBbHOH  HMH(pOpMALMOHHO-

Mo3HABATEJIbHOM ACATEJIBbHOCTH, BJIAJACHUEC HABBIKAMHU INOJYYCHUS H606XO}II/IMOﬁ

uHopManu

U M3 CJ0Bapedl pa3HbIX THIIOB, YMEHHE OPHEHTHPOBATHLCS

B pa3s/IMYHBIX HCTOYHHUKAX I/lHq)OpMaIII/II/I, KPUTHYIECCKHU OICHUBATDH
U UHTEPNPETUPOBATH ]/IH(l)OpMaIII/IIO, moJyvaeMyro u3 pasjimn4HbIX UICTOYHUKOB

3.1

[IpoBOANTH CaMOCTOSITENBHBIM TOUCK XHMHYECKOM WH(MOpMauu
C UCTIOJIb30BAaHUEM  PA3IUYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX
W3IaHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa)

3.2

Hcnonb3oBate nNpuoOpeTEéHHbIE 3HAHUA W YMEHMs B  y4eOHOH
NESTeIbHOCTH U TOBCEIHEBHON JKM3HU Ui KPUTHYECKOM OLIEHKH
JIOCTOBEPHOCTH XUMUYECKOW HH(pOpMallU, MOCTYMAoLEH U3 pa3HbIX
HMCTOYHUKOB

3.3

OOBSACHATH OTAETbHBIE TMOJOXKEHHS, MpPOOJIEeMATUKy OIHOTO HWJIU
HECKOJIBKUX MCTOYHUKOB C IIPUBJICYEHUEM KOHTEKCTHBIX 3HAHUU;
HaxXOJUTh, TPYNNHUPOBaTH U KOHKPETU3UPOBATh HHGPOpPMALUIO U3
pa3IMYHBIX  HAyYHO-TIOMYJSPHBIX  MCTOYHHUKOB  JUII  pEIIEHUs
MIPAKTUYECKUX U MO3HABATEIbHBIX 33/1a4

3.4

JleMOHCTpHUpOBAaTh HA MPUMEPAX POJIb U MECTO OPraHUYECKOW XUMHUH
B Pa3BUTHM  COBPEMEHHOW  MEIULIMHBI,  CEJIBCKOM  XO3SMCTBE,
MIPOMBILUIEHHOCTH, B TPAKTUYECKOU IEATEIIbHOCTH JIFOAEH




YMeHHe HCNOJb30BATh CpPeACTBA HH(OPMAIMOHHBIX U KOMMYHHKAIMOHHBIX
TeXHOJIOT Uil B peuieHnu KOTHUTHBHBIX, KOMMYHUKATHBHBIX
M OPraHM3alMOHHBIX 32/1a4 ¢ CO0JII0JleHHueM TPeOOBAHM 3PrOHOMMKH, TEXHUKHU
0€30MacHOCTH, TMTHEHBbI, pecypcocOepeskeHusi, MPABOBbIX U 3THYECKUX HOPM,
HOPM HHG(OPMALMOHHOI 0€30IIACHOCTH

4.1 Hcnonb30BaTe HHPOPMALMOHHBIE U KOMMYHUKAaTUBHbIE TEXHOJIOTUU /IS
MOMCKA, TEepepadOTKU M TepeJaud XUMHYeckod uHpopmanmuu u eé
MPEJCTABICHNS B Pa3InYHbIX (OpPMax B MPOLECCE BBHITOJHEHUS Y4eOHO-
II03HABATEJIbHBIX 3aJaHUN WINA IOATOTOBKE YCTHBIX M IIMCBMEHHBIX
COOOIIIEHN

4.2 Hcnonp30BaTh TEOPETHYECKUE 3HAHHS IO XHMHH B TOBCEIHCBHOM
XKU3HU N1 oOecriedeHusl 0€30MacHOCTH MPHU OOpalleHuu ¢ mpudopaMu
Y TEXHUYECKHUMHU YCTPOHUCTBAMH, JIsi COXPAHCHHUS 370POBbSI

U COOJIIOJICHHUST HOPM DKOJIOTMYECKOTO TIOBEICHHS B OKPY KaroILei cpejie

Bnanenne SI3BIKOBBIMU CPEACTBAMHU — YMEHHUE SICHO, JIOTUYHO U TOYHO HU3JJaraTtb
CBOK0 TOYKY 3PE€HUS, UCTTOJB30BATDH AJCKBATHBIC SI3LIKOBLIC CPEACTBA

5.1 [IpuMeHSITh XMMHUYECKYIO TEPMUHOJIOTHIO B mpoliecce GopMyTupoBaHus
YCTHBIX M TTUCBMEHHBIX COOOIICHUI: OTBETOB Ha BOIPOCHI, MEPECKA30B
Y PacCKa3oB [0 U3YYEHHBIM TEMaM Kypca XUMUHU

5.2 BoicTynaTe ¢ KpaTKMMHM COOOILIEHUSIMU W JOKJIaJaMH, UCIOJb3Yysl IpU
9TOM XMMHYECKYIO TEPMHUHOJIOTHIO

YMeHue NpoAYKTHBHO 00IIATHCHA U B3aHUMO/1eliCTBOBATH B MPOLIECCe COBMECTHOM
AeATEJIHOCTH, YYUTHIBATH MO3MUIMH JPYIHUX YYACTHHMKOB [1esiTeJIbHOCTH,
3¢ dexTHBHO paspemiaTb KOHQJIUKTHI

6.1 [Ipunumarpy yuactue B paboTe TIpynmbl NPHU BBHIMOJHEHHH Y4eOHO-
[103HABATEJIbHbBIX u IIPOEKTHO-KUCCIIEOBATEIBCKUX 3a/IaHH,
3aTparuBalOIIUX NPOOJEMBl  XUMHUYECKOTO, HKOJOTMYECKOTO WU
MEXIPEIMETHOIO XapaKTepa, yyacTBOBAaTh B AUCKYCCHUSX,
¢bopMynupoBaTh OTBETHl HA BOMPOCHI, MPHUBOAS HEOOXOAUMBIE
apryMeHTbI U IPUMEPBI, OITBEPKIAIOIINE BBICKA3aHHOE CYKICHHE




IIpome:xyTouHasi arrectanusi mo xumun. 10 kiaace

HNHCTpYKIHSA 0 BBINOJHEHUIO PaboThI
Ha Bemonnenue paboter otBoautcs 1 gac (60 munyt). PaboTa cocrout u3 3 gacreit, cogepxamux 14
3aJaHUN.
Yacre 1 conepxur 8 3aganuii . K kaxxnomy 3aganuto gaercsa 4 BapuaHTa OTBETa, U3 KOTOPBIX TOJILKO
onuH BepHbIA. Kaxxmoe BepHO cienaHHOe 3aJaHue OlleHMBaeTcs B 1 Oaii, MakCMMalbHOE YHCIIO
6auioB 3a 1 yacte- 8.
YacTs 2 cocTouT U3 4 3aaHuil , HA KOTOpPBIE HYXXHO JaTh KPaTKWW OTBET B BHJE HaOopa mudp.
Kaxxnoe, BepHO cielmaHHOE 3aJaHue ITOW YacTh paboThl, OIleHUBAeTCs B 2 Oamia. MakcuMmanbHOE
qucio 6amios 2 yactu — 8.
Yactes 3 BriIO4aeT 2 3aJaHMsl , BBIIOJHEHHWE KOTOPBIX MPEINOJaraeT HAIKMCAHUE TIOJTHOTO,
pa3BepHYTOr0 OTBETA, BKIIOYAIOIIET0 HEOOXOIMMbIE YpaBHEHHS
peakumii u pacuerbl. 3amanme Nel3 ( cocraBiacHHME UENOYKH XMMHUYECKHX IIPEBPAICHHUMA )
orieHuBaeTcs B 5 OamioB. Hamomunaem, 4yTo mpu HanucaHuu
ypaBHEHUU (OPMYIIbl OPraHMYECKUX BEIECTB 3alKMCHIBAIOTCSA B CTPYKTYpHOM BHje. 3aganue Nel4 (
3a/1a4a) oleHuBaeTcs B 3 6asia.
MaxkcuMajibHOe YHCJI0 0a/1710B 3a padoTy- 24.
Kpurtepuu ouennBanus padotbl: «22 -24 6anna- «5»; 18-21 6amn- «4»;
12-17 6amnoB- «3», 11 u MeHee 0aI0B — «2».
[Ipu BbIMONHEHUH PabOTHI BbI MOXKETE MOJB30BATHCA MEPUOJUYECKON CHUCTEMON XUMHYECKHX
anemenToB J[.W. Menneneesa, Tabiauieil pacCTBOPUMOCTH COJIEH,
KHCJIIOT ¥ OCHOBAaHMM B BOJIE, DJEKTPOXUMHUYECKHM PSIOM HANPSHKEHUM METAUIOB W
HEMPOTrpaMMHUPYEMbIM KalbKyJIsTOpoM. [lpu BbImosHeHMHM 3amaHuid Bbl MoOkeTe MOJIb30BaTHCA
yepHoBUKOM. OOpaiiaem Barie BHMMaHue Ha TO, YTO 3alMCH B
YyepHOBHKe He OYAYT YUYMTHIBATHCH NMPU OLeHMBAaHUM padoTbl. CoBeTyeM BBINOIHATH 3a/IaHUS B
TOM TOPSAJIKE, B KOTOPOM OHU JIaHBL. {711 SKOHOMHMM BpPEMEHH MpPOITycKaiiTe 3aJaHue, KOTOpoe He
yZiaeTcs BBIMOJIHUTH Cpasy, U
nepexonuTe K cienyromemy. Eciu mocne BbIMONHEHUS Bceld pabOThI y BaC OCTaHETCS BpEMsl, BBI
CMOKETE BEPHYTHCS K MPOIYIICHHBIM 3aIaHUSIM.
Bbanabl, nojiyyeHHble BaAMH 32 BCe BbINOJIHEHHbIE 3a1aHusA, cymMmmMupylores. [locrapaiitech
BBITIOJTHUTH KaK MOKHO OOJIbIIE 3a/1aHui U HAOpaTh MaKCHMAJIbHO BO3MOYKHOE KOJTMYECTBO OaJlIoB.
Kenaem ycnexa!

MaxkcumansHOe Yuciio 6ayuioB 3a padboTy — 24

Kpurepuu onenuBanust pabothl: «22 -24 6amna- «5»; 18-21 0amn- «4x»; 12-17 6annos- «3»
Yactsp 1 Briarovaer 8 3axannii. K kaxaomy naercst 4 BapuanTa oTBeTa, U3 KOTOPBIX TOJBKO
OIMH NPaBUJIbHBIIA.

1. Ykaxure 001myo popmy.1y HuKjI0onApaGUHOB.

1) CnHZn 2) CnH2n+2 3) CnHZn-G 4) CnHZn-Z
2. Byren-1 siBJisieTcs CTPYKTYPHBIM H30MEPOM
1) 6yrana 2) nuKio0yTana 3) OyTuHa-2 4) OyrajueHa
3. Peaknus moimmMepu3anuy BO3MOKHA 1711 KaKI0T0 U3 IBYX BeIECTB:
1) 6eH307a ¥ HUKIIOMPOIIaHa 2) CTHpOJIa ¥ TIpoTIeHa
3) sTeHa u u300yTaHa 4) mporneHa u mpornaHa
4. !l riMuepuH, ¥ 3TAHOJ B3aUMO/IeiiCTBYIOT €
1) runpoxcuaom meau(1l) 2) a30THOW KUCIIOTOM
3) rUAPOKCHIOM KaJHsI 4) HUTPATOM HATpPUS
5. 'maposm3y B KHCJI0i cpe/ie moaBepraercsi
1) nponaHaib 2) TIII0KO03a 3) penon 4) MeTHaneTar
6. ByTaH MOKHO MOJIYYUTh B3aUMO/IeliCTBHEM XJIOPITaHA C
1) rupoKcuIOM HaTpust  2) HATpUEM 3) aTaHOM 4) 3TUJIOBBIM CIIUPTOM
7. KakoBa rudpuau3anusi aTOMOB yIjepojia B MoJleKy1e OeH3oJ1a?
1) sp 2) sp° 3)sp u sp 4) sp?
8. B cxeme npeBpalenuii  aneranbaeru); — X — 3TWIeH BemecTBOM «X» ABJISIETCH
1) sTanon 2) anerat HaTpusi  3) 3TUH 4) aneToH

Yactp 2 cocToMT U3 4 3a/1aHMIi, HA KOTOpPbIe HA/I0 1aTh KPATKUIi 0TBET B BU/1e YUCJIAa HJIN



MOCJIeI0BaTEeJIbHOCTH HUPP.

9. M3 npensio:keHHOT 0 NepevHs BbIOepUTe IBa YTBEPKIEHHs, XapaKTepHbIe 1JIsl ITHHA.
1) nuHEHOE CTPOCHUE MOJICKYIIbI
2) sz-m6pmmaaun}1 opOuTaNei aToMOB yriepoaa
3) nBOITHAsI CBSI3b MY aTOMaMH yrjiepo/ia
4) TpoiiHas CBSI3b MEXK/1y aTOMaMH yIriiepoia
5) HayM4Ke IBYX G-CBSA3EH MEXKIY aTOMaMH yriepo/a
3anuuIMTe B M0JI€ OTBETA HOMEPA BBIOPAHHBIX YTBEPKICHHIA.

10. I3 npen10:keHHOTO NepevyHsi BbIOepHTe 1B BelllecTBA, C

KOTOPbIMH He B3auMoJeiicTByeT GeHo.
1) x110poBOIOPOT
2) MeTaHalb
3) a3oTHast KUCIIOTa
4) 6pomHas Boja
5) 6poMoBOI0POT

3anuImTe B I0JI€ OTBETa HOMEPA BHIOPAHHBIX BEIECTB.

11. YcTaHoBUTE COOTBETCTBHE MEXKAY PearMpylIMMH BelleCTBAMH M OPraHM4YecKUM
NPOAYKTOM, KOTOPBIii 00pa3yeTcs NpH B3aMMO/1eiiCTBMHY ITHX BeleCTB.



Pearupyrommue Beuiecrsa Opraanyecknii NPOAYKT peaKkuu

A) deHonsT HaTPUs (PACTBOP) M YTICKUCIBIN Ta3 1) 6en3omn

b) dhbeHonsaT HATPHS M Al THIIXJIOPHUT 2) penunamerat

B) dbenomsT HaTpus 1 6poMOEH3011 3) denon

') GeH3o0atT HATPHS M THAPOKCHU HATPUS 4) OEH3WIIOBBIH CIIUPT

5) sTriben3oar
6) mudeHnIToBbIi d3pup

3anummte B TaOIMILy BEIOpaHHBIE UG PHI 10]] COOTBETCTBYIOIIMMH OyKBaMHU.

A b B r

12. YcraHoBHTe COOTBETCTBHE MEKIY HA3BAHHEM BelleCTBA U KJIACCOM/TPYNNoOid, K
KOTOPOMY(-0if) 3TO BeleCTBO NPUHAJIEKHT.

Ha3sBanmue BeuiecrBa Kuace/ rpynna
A) aHWIMH 1) amuHbI

b) uzobyran 2) aJKaIUCHBI
B) uzonpen 3) ankaHbl
4) amKUHbBI

3anumure B Ta0JIMIly BRIOpaHHBIE IIU(PPHI 10]] COOTBETCTBYIOIUMH OyKBAMH.

A b B

YacTb 3 conep:kut 2 HanboJIee CI10:KHbIX 32/IaHUI 110 OPraHnYecKo XuMuu. 3agaHus
TpeOyIOT pa3BepHYTOro OTBeTA.

13. Hanummre ypaBHeHHUs] peaKlHii, C IOMOIIbI0O KOTOPBIX MOKHO OCYIIeCTBHTH
cJIeiylolue NpeBpalieHus:

H»O C t° CH,=CH
Can+2>X1 f— > Xo T 2, X5 —

COOH

>sH;OH
. F CoH50 X,

B ypaBHeHMAX ykaKuTe CTPYKTYpPHBbIe (OPMYJIbl OPraHNYECKUX BeLecTB.

14. 3apgauya: [lpu momHOM CropaHuM OpraHWMYECKOro BemiectBa, maccoi 18,0 r
obpazoBasiock 20,16 1 yrmekucmoro raza u 21,6 r BoAbl. YCTaHOBIEHO, YTO
BEIIECTBO pearupyer C HaTphUeM, a MpH B3aUMOJCHCTBUH C TOJKHCICHHBIM
pacTBOpOM TE€pMaHTaHaTa KallMsl TIpeBpamaercs B KHCIOTY. Y CTAaHOBHUTE
MOJIEKYJISIpHYIO (OpMYJTy BellecTBa, M300pa3HTe €ro CTPYKTYpHYI (opMyny H

HaIlAIIUTE YPAaBHEHHUE PEAKIIMU C [IEPMAaHTaHATOM KaJIus U CEpHON KHUCIOTOM.




