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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XMMHUHM Ha YpOBHE CpEIHEro OO0IIero odpazoBaHus pa3zpaboTaHa
HAa OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOMN
IporpamMMmsl cpeHero oouiero oopazopanus, npeacrasieHHbix B GI'OC COO, ¢ yuetom
Konnenmuu mnpenogaBanusi ydeOHOTo mpeamera «XUMHs» B 00pa30BaTeIbHBIX
opranm3anusx Poccuiickoit ®denepaiuu, pealn3ylOnMX OCHOBHBIE 00pa3oBaTENbHBIC
MPOrpaMMbl, U OCHOBHBIX TOJIOKEHUH (enepabHoil pabodell mporpaMMbl BOCTUTAHUS.

OcCHOBY MOJX0JI0B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K ONPEIEICHUIO 00IIen
CTpaTeruu OOy4YEeHUs, BOCIUTAHUS U Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMH Y4€OHOIO
npeamera «Xumus» gana 10-11  kimaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuenrtyanbHble mnonoxkeHus PIOC COO o B3auMOOOYCIOBICHHOCTH ILEJEH,
COJICpKaHMs, PEe3yJIbTaTOB OOy4YeHUss W TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUM € JAHHBIMHU MOJIOKEHUSIMM IporpaMMa mo XuMuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBaeT 00s3aTeibHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJIepKaHMUeE,
ONpeaeNsieT KOJINYECTBEHHbIE U KAUYECTBEHHBIE €r0 XapaKTePUCTUKHU HAa KaXKIOM HTamne
U3Yy4YEeHUs MpeaMeTa, NpelyCMaTpUBACT MPUHIUIBI CTPYKTYPUPOBAHUS COJEPKAHUS U
pacnpenenieHus ero mno KjiaccaM, OCHOBHBIM pa3zjienaM U TeMaM Kypca;



JaeT MPUMEPHOE pacHpe/esieHne Y4eOHBIX 4acoOB IO TEMaTUYECKHM pasjeram,
PEKOMEHIyeT MPUMEPHYIO MOCIEA0BATEIbHOCTh H3Y4YEHHUs OTACNIBbHBIX TEM Kypca C
YU4E€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBA3EH, JOTUKH y4eOHOTO Mpoiiecca,
BO3pPACTHBIX 0coOeHHOCTEN oOyyaromuxcs 10 — 11 kiaccos;

AT METOJAMYECKYI0 HWHTEpHpETalMI0 LeJed H3y4YeHHUs MpeaMera Ha YpOBHE
COBPEMEHHBIX MPUOPUTETOB B  CHCTEME cCpeaHero obmiero  oOpa3oBaHws,
COJIEpKATEIbHON XApaKTEPUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHON MporpaMMbl  CpelHero ooOmero oOpa3oBaHus  (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEJAMETHBIX), OCHOBHBIX BHJOB  Yy4e€OHO-IIO3HABATEIHLHON
JEeATEeNbHOCTH OOY4YaIoIIerocss MO OCBOEHUIO cojaepxkaHusi npeamera. [lo Bcem
Ha3BaHHBIM TMO3UIMSIM B TMpoOTrpaMMe 10 XUMHUHU COONIOZeHa MPEeEeMCTBEHHOCTh
¢ penepanbHOIl paboueil mporpaMMoil OCHOBHOTO 00I1IEr0 00pa3oBaHUs 110 XUMUHU (117151
8-9 xmaccoB 00pa3oBaTENBHBIX OpraHU3aINNA, 0a30BbIi YPOBEHB).

[IporpammMa 1O XUMHH SIBISIETCS OPHUEHTUPOM ISl COCTABJIEHUS pabOuux
MIPOTrpaMM, aBTOPbI KOTOPBIX MOTYT HPEMJIOKUTH CBOW MOAXOJ K CTPYKTYPUPOBAHUIO
U TIOCIIEIOBAaTEIbHOCTH H3y4Y€HUs Y4eOHOro MaTepuana, a TakKe CBO€ BUJCHUE
OTHOCUTEJILHO BO3MOXKHOCTH BBIOOpa BapHaTUBHON COCTABJISIONIECH COJIEpP KAHUS
npeaMeTa JOMOJIHUTENIBHO K 00s13aTeNIbHON (MHBApUAHTHOM) YaCTH €T0 COACPKaHMUS.

Xumuueckoe o0pa3oBaHME, MOJy4aeMOE€ BBIMYCKHUKAMHM 00I1€00pa3oBaTeIbHON
OpraHu3alliM, SBISIETCS HEOTHhEMJIEMON YacThbl0 WX OOPa30BAaHHOCTH U CIIYXKHUT
3aBEPILAIOIINM ITANIOM Peai3allii Ha COOTBETCTBYIOLIEM 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIMX LEJOCTHOM CHUCTEME XUMHUYECKOTro oOpaszoBaHus. KitoueBble
IIEHHOCTH KacaloTCs TMO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHUS
M 00IIel KyJIbTypbl YEJIOBEKAa, a TAKXKE IKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHUS
K CBOEMY 3J0pOBBIO M MNPUPOJHOM cpene. Peamnsyercss xumuyeckoe oOpa3zoBaHUE
oOyJarommuxcsi Ha YpOBHE CpPEIHEro oO0Iero oOpa3oBaHMS CpEACTBAMH Yy4eOHOTO
npeaMeTa « XuMus», COIepHKaHue U IOCTPOEHUE KOTOPOTO ONPEEIIEHBI B IPOrpaMMe 1o
XUMUU C Y4E€TOM Clenu(pUKd HAyKHu XMUMHUHU, €€ 3HAYCHUS B MO3HAHUM MPHUPOJBI U B
MaTepUabHOW >KM3HU OOIIECTBA, & TAaKXKE C YYETOM OOIMX IeJied W MPUHIIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHET0 00111er0 00pa3oBaHUs B
Poccuiickont denepanum.

[Ipu QopmupoBanumn coaepx aHusi npeaMera «XUMHUSD YUYTEHBI CIEIYIOLIUE
MOJIOKEHUS O crieludUKe ¥ 3HAYCHUH HayKU XUMUH.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOW KyJIbTYpPhl, BHOCHUT CBOW BKJIaJg B (HOpMHUpPOBAHUE
pPalMOHAIIBHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHHME IIEJIOCTHOTO MpPEACTABICHUS 00
OKpYXalollleM MHpe KaK O €JUHCTBE MPHUPOAbl U YeloBeKa, KOTopoe (popmupyercs B
XMMHUH Ha OCHOBE MIOHWMAaHHSI BEILIECTBEHHOT'O COCTaBa OKPYKAOLIEr0 MUPa, OCO3HAHUS
B3aMMOCBSI3H MEXy CTPOCHUEM BEUIECTB, MX CBOMCTBAMU U BO3MOXHBIMHU O0JACTSIMU
IPUMEHEHUSI.



CoBpeMeHHasi XMMHSI Kak HayKa CO3MJATelIbHas, HayKa BBICOKHX TEXHOJIOIHMM
HalpaBJieHa Ha pellIeHue TT00albHbIX IPOOJIEM YCTOWUMBOTO Pa3BUTHUS YEJIOBEUECTBA —
CBIPBEBOM, DHEPreTUYECKOM, NMILEBOM, HKOJIOTMYECKON O€30MacHOCTH U OXpaHbl
310poBbsi. T€CHO B3aUMOJAEUCTBYS C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XMUMHUS CTajia
HEOTHEMJIEMON YaCThIO MHUPOBOM KYJBTYpbl, HEOOXOIMMBIM YCJIOBUEM YCIIELIHOTO
TpyJa ¥ )KU3HU KaXKAO0TO YJieHa OOIIeCcTBa.

B cooTBercTBUM € O0IMMHU LEISIMU U IPUHLIUIIAMU CPETHETO 0011ero 00pa3oBaHus
comepxkanue mpeamera «Xumus» (10 — 11 kmaccel, 6a30BBI ypOBEHb W3Y4YEHUS)
OpPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOArOTOBKY OOydYaroIuXcs,
HEOOXOJAMMYIO MM JJisi BbIPAOOTKM MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEIIHOTO
BKJIFOYEHHUS! B JKM3Hb COLIMYMA, MPOJOJLKEHHS 00pa30BaHMsS B PA3IMYHBIX OOJACTSX,
HE CBA3aHHBIX HEITOCPEJICTBEHHO C XUMHUEM.

CocTaBISIOIMUMH ITPeAMETa « XUMUS» ABIIOTCSA 0a30BbIe Kypchl — «Oprannyeckas
xuMus» U «O0111as U1 HeopraHu4eckasi XuMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW 1O HEOPTaHMYECKOU
XUMUU (C BKIIOYEHHEM 3HAHMM U3 OOWEed XWMHHM) M OpPraHUYeCKOM XHMHH.
@®opMHpOBaHUE JTAHHOW CUCTEMBbl 3HAHUW NpPU HU3YUYEHUU NpeaMeTa 00ecreyuBacT
BO3MOKHOCTh PaCCMOTPEHHS BCEr0 MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIINX MOHSITHIH,
3aKOHOB M TEOPUU XMMUHU.

Crpyktypa conepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas
M HeopraHuveckas XUMHUsS» cPopMUpOBaHa B NPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOI'0 MOJX0Ja K U3YYEHHIO y4eOHOro Marepuaia U o0yclOBJI€Ha UCTOPUUECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUH Ha OMPEIEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OpPraHUYEeCKON XMMHHM BEIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KIACCUYECKON TEOPUU
CTPOEHHUS OpPraHUYECKUX COCIWHEHHH, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHX
Y DJIEKTPOHHBIX IPEICTABIEHUNA O CTPOCHHH BellecTB. CBeZeHus1 00 U3yyaeMbIX B Kypce
BELIECTBaX JalOTCid B Pa3BUTUU — OT YIJIEBOJAOPOAOB JO CJOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEIUHEHMH. B Kypce OpraHuyeckod XWMHUHU IIOJy4arOT pPa3BUTHUE
chopMUpOBaHHBICE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpPBOHAYAIbHBIC
NPEJICTAaBICHUST O XUMHUYECKOW CBS3M, KIACCU(PUKAMOHHBIX MpPH3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEeaKInu.

B mpeamere «Xumus» 6a30BOTO YPOBHS pacCMaTpUBACTCS M3YUYEHHBIN Ha ypPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs TEOPETHUECKUH MaTepuan U (PakToJOoruvecKue
CBEJICHUSI O BEIIECTBAaX U XMMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas
U HEOpraHuyeckas XUMUs» O00y4arolIMMCsl MPEOCTaBISETCS BO3MOKHOCTh OCO3HATh
3HAYEHHUE TMEPUOJIUYECKOr0 3aKOHAa C OOIIETEOPETUYECKUX M METOHOJOTHUYECKHUX
MO3UIMI, TIyOXe TMOHSATh HCTOPUYECKOE H3MEHEeHHe (YHKIMNA 3TOro 3aKkoHa —
0T 00001IaI0IIEH 10 OOBSICHSIONIEH U POTHOZUPYIOLIEH.

Enunnas cucrema 3HaHUMKA O BAXKHEWIIMX BELIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAaxX W IIPUMEHEHHH, a TaKXKe O XHUMHYECKHX pEeaKkUMsX, HMX CYIIHOCTH
Y 3aKOHOMEPHOCTSIX MpoTekaHus pomnonnserca B kypcax 10 u 11 kmaccoB anemeHTamu



COJIEpXaHUsl, UMEIOIIMMHU KYJIbTYPOJIOTMYECKUI U MPUKIATHON XapaKTep. DT 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMUU C JIPYTUMU HayKaMu, paCKphIBAIOT €€
pOJIb B TO3HABATEILHOW W TMPAKTUYECKOM NI€ATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHUS K MPOLIECCY TBOPUECTBAa B 00JACTH TEOPUM U MPAKTHUECKUX
NPWIOKEHU XUMHUHM, TIOMOTAalOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpPOOJIeMax, CBSI3aHHBIX C XMMHEH, KPUTHUYECKH OCMBICIUBATH
uH(GOPMAIIMIO U IPUMEHSTH €€ JJIs TOTIOHEHUS 3HaHUH, PeIICHUS! MHTEJUIEKTYaIbHbBIX U
AKCIIEPUMEHTAILHBIX HCClIeIoBaTeIbCKUX 3a1ad. Coaepikanue yd4eOHOro mpeamera
«XUMHS» JAHHOTO ypPOBHS HW3YYEHHS OPHEHTUPOBAaHO Ha  (OPMUPOBAHUE
y 0Oyyaroluxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUs (HUIOCOPCKUX HACH,
TaKMX KakK: MaTepHalIbHOE €IWHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOro Mupa,
0OyCIJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, [0O3HABAEMOCTh
IIPUPOJHBIX SIBJICHUN IIyTEM DKCIIEPUMEHTA U PELICHUs POTUBOPEYUN MEXKIY HOBBIMU
(dakTaMM M TEOPETHYECKHUMH MPEINOChUIKAMH, OCO3HAHUE POJM XMMHUU B PEIICHHUH
HKOJIOTMUYECKUX TMPOOJeM, a Takke MpoOjeM cOepeKeHUs SHEPreTUYECKUX PECYPCOB,
CBIPbsl, CO3JJaHUs] HOBBIX TEXHOJIOTUH U MaTE€pUAJIOB.

B nuiane penreHus 3aady BOCHUTAaHUS, Pa3BUTHS U COLMATIM3ALUU O0YYarOIUXCS
IIPUHATHIEC IPOTPAMMOU 10 XUMUHU ITOAXO/IbI K ONPEIEICHUI0 COAEPKAHUS U TIOCTPOCHUS
npeAMeTa MpeAyCMAaTpUBAIOT (OpMHUpPOBAaHME Yy OOyYarOUIUMXCsl YHUBEPCAJIbHBIX
y4eOHBIX JIEHCTBUH, UMEIOIIUX 0a30BO€ 3HAUCHHE I Pa3IMUHBIX BUIOB JAESATEIbHOCTHU:
perieHus: mpoOJeM, MOUCKA, aHanu3a U 00padOTKM HHGPOPMAIMKU, HEOOXOIUMBIX IS
NpUOOpPETEHUsI  OMbITa MPAKTUYECKOM U HUCCIEAOBATENbCKOW  JESATEIbHOCTH,
3aHUMAIOLIEH Ba)KHOE MECTO B [IO3HAHUU XUMUH.

B npakTtuke npenogaBaHusi XMMUHM KaKk Ha YPOBHE OCHOBHOT'O 00OLIEro oOpa3oBaHus
TaK ¥ Ha YPOBHE CpeIHEro o0IIero oOpa3oBaHus, MPU ONPEAEICHUHN COJEPKATEIbHON
XapakTepUCTUKN ILEeJed MU3Y4YeHUs IpeaMeTa HalPaBICHUEM IIEPBOCTEIICHHOU
3HAYUMOCTHU TPAJAULIMOHHO MpHU3HAETCs (POPMUPOBAHHE OCHOB XMMUYECKOW HAYKU Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON JIEATEIBHOCTH YeIOBEKa U KakK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOIMYECKON TOYKH 3PEHUS TaKOU
MOAXO/ K ONPENEIEHUIO LENEN N3YUEHUS NMPEIMETA SIBISETCS BIIOJIHE ONPABJAAHHBIM.

['maBHBIMU 1IETIAMH M3YyYEHUS TIpeaMeTa «XHUMHS» Ha YPOBHE CpPEIHEro OO0IIero
oOpa3oBaHMsI Ha 0a30BOM ypOBHE SIBJISIFOTCSI:

dbopMupoBaHHE CHUCTEMbl XMMHUYECKUX 3HAHWUN KaK Ba)KHEWINEW COCTaBIISIFOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIE MOHSATHS,
(dbyHIaMeHTaNbHbIE 3aKOHBl M TEOPUHM XHMHH, OCBOCHHE S3blKa HAyKH, YCBOEHHUE U
MMOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUYECKOT0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHHUS;

dbopMHpOBaHWE W pPa3BUTHE TMPEACTABICHUN O HAay4YHBIX METOJaX TMO3HAHUS
BEUIECTB M XHUMHUYECKUX pEaKUUd, HEOOXOAMMBIX Ui MTPUOOpETEeHUs YMEHUM
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B IIPUPOJIE,
B IIPAKTUYECKOU U MIOBCETHEBHOW JKU3HU;



pa3BUTHE yYMEHHH M CIOCOOOB MAESITENbHOCTH, CBA3AHHBIX C HAOIIOJCHUEM H
OOBSICHEHHMEM XMMHMUYECKOTO JKCIIEpUMEHTa, COONIOACHUEM MpaBuUil 0e30IacHOro
oOpallleHus C BEIECTBAMHU.

CopneprkatesipHasi XapaKTEpUCTHUKA LeJed U 3a/1a4 U3YyYEeHUs IPEIMETA B IpOrpamMme
[0 XMMHUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMHM IPUOPUTETAMU B
cucTeMe cpefaHero oomero oopazoBanmsi. CerogHs B MPETNOaBaHNA XUMUHU B OOJIBIIEH
CTENEHU OTAAETCS NPEANOYTEHHE MPAKTUYECKON KOMIIOHEHTE COAEpKaHUs OOydeHHs,
OpPUEHTUPOBAHHOW HA MOJATOTOBKY BBIIMYCKHHMKA 0011€00pa30BaTebHON OpraHHU3alyH,
BJIQ/ICIONIETO0 HE HAO0OpOM 3HaHWW, a (QPYHKIMOHAJIBHOW TPAaMOTHOCTBIO, TO €CTh
crnoco0aMu M YMEHUSIMH aKTHBHOI'O MOJIYYEHUs 3HAHUM Y MPUMEHEHUS X B peajbHOU
KU3HHU JUISl pEIIEHUS IPAaKTUYECKUX 3a/1a4.

B oTOoli CcBA3M mpM M3y4YeHHMH MpeaMeTra «XHUMHS» JTOMUHHMPYIOIIEE 3HAYEHUE
MpUOOPETAIOT TaKUE LETU U 3a7a4H, KaK:

ajanranus oOydYaroIMXCs K YCIOBHUSIM JUHAMMYHO pPAa3BUBAIOLIETOCS MHpAa,
(opMHpPOBaHNE MHTEIUIEKTYAIbHO PA3BUTOM JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEJIBHOMY IMPUHSATHUIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM,;

(opMHpoOBaHUE y 00YYAIOIIUXCS KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETECHIIHN),
MMEIOIINX YHUBEPCAJIIBHOE 3HAYEHUE I Pa3IU4HbIX BUIOB JIEATEIBHOCTH: PELICHUS
npoOjeM, TOMCKa, aHaim3a W 00paboTku  uHPOpMaLMH, HEOOXOIUMBIX
JUTSl IPUOOPETEHHUS OIIBITA AESITENIbBHOCTH, KOTOPast 3aHUMAET BaKHOE MECTO B MO3HAHUU
XUMHMH, @ TakXke JJI OLEHKU C MO3MIMHA SKOJIOTMYecKOM O€30MacHOCTH XapakTepa
BJIMSIHUS BEIECTB M XUMHUYECKUX IPOIECCOB HAa OPraHU3M YEJIOBEKa W MPUPOJIHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYAIbHBIX W TBOPYECKHUX
CIOCOOHOCTEN O00YyYarolMXCs: CHOCOOHOCTH CaMOCTOSITENBHO MNPUOOpETaTh HOBBIE
3HaHUS N0 XUMHH B COOTBETCTBUHU C U3HEHHBIMU IMOTPEOHOCTSMHU, HCIOIb30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH I IOMCKA U aHATTu3a y4eOHOM 1 Hay4HO-
MOMYJISIPHON MHPOPMALIUKA XUMUYECKOTO COJICPHKAHUS;

dopMHpoBaHrMEe M pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOIO M JIOTHYECKOTO
MBIIUICHUsI, HaOIIOAATeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpbhIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MpU I[JJAHUPOBAHUM M TPOBEJICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIHTAHUE Y 00yJaromuxcsl yOekIeHHOCTH B TYMaHUCTUYECKOW HaNpaBJICHHOCTH
XUMHUHU, €€ BaXHOW pOJIM B pELIEHUU TJIOOAIBbHBIX MPOOJIEM pPalUOHAIBHOIO
MPUPOJONOIb30BAHNS, IIOMOJHEHHUSI JHEPreTUYECKUX PECYPCOB M COXPAHEHUS
INPUPOJHOTO PABHOBECHs, OCO3HAHUSA HEOOXOJUMOCTH OEpeKHOr0 OTHOILIEHUS
K TPUPOJE M CBOEMY 3JI0pPOBbIO, a TaKK€ IMPUOOPETEHUs ONbITa HCIOJIb30BaHUS
MOJIYYEHHBIX 3HAHUU JUIsl IPUHATHS FPAMOTHBIX PELIEHUN B CUTYalMSX, CBA3AHHBIX C
XUMHYECKUMU SIBICHUSIMH.



depepanbHana paboyas nporpamma | Xumums. 10—11 knaccbl (6as3oBbii

Ilemn w 3amaym W3yYCHHS TpeAMETa «XHUMHs» TONYYWIH TMOIPOOHYI0 METOAMYECKYI0 HWHTEPIIPETAINI0 B pasieie
«[Inanupyembie pe3yIbTaThl OCBOCHHS MPOTPAMMBI TT0 XUMHUN», TAKUM 00pa3oM 00eCIeYeHO YeTKOE MPEICTABICHUE O TOM, KaKHe
3HAHUS U YMEHUS UMEIOT IIPSIMOE OTHOIIICHUE K peaTn3allii KOHKPETHOH IeIH.

B yuebHOM mmaHe cpeaHero o01ero oopa3oBaHus MpeaMET « XUMHUsD 0a30BOTO YPOBHS BXOJUT B COCTAB MPEAMETHON 00JIaCTH
«EcTecTBeHHO-HAYYHBIC TIPEIMETHD).

OOmiee 4mCIIO YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs xumuu, — 68 wacom: B 10 kmacce — 34 yaca (1 gac B Henenio), B
11 xnacce — 34 gaca (1 yac B HezeIIO).
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10 KJIACC
HaumenoBanue
No KomunuecTBo OcHOBHBIE BUJIbI AEATEIBHOCTH
pa3esioB U TEM [IporpamMmmHOE copepraHue
/11 4acoB oOy4Jaronuxcs
y4eOHOT0 npeameTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH
1.1 | [Ipeamer 3 [IpenmMeT opraHn4eCcKON XUMUU: PackppIBaTh CMBICIT N3y4aeMBbIX
OpPTraHUYECKON XUMUMU. €€ BO3HHUKHOBEHHE, Pa3BUTHE MOHATUH (BBIABIIATH UX XapaKTEPHBIE
Teopus crpoeHus Y 3HAYECHUE B MOJIYYEHUN HOBBIX MIPU3HAKH ), YCTAHABIIMBATh UX
OpPraHUYECKUX BEILIECTB U MATEPUAJIOB. B3aUMOCBS3b.
COETMHEHUI Teopus CTpOCHHS OPraHUIECKUX [IprMeEHATH OJNOKEHNS TEOPUHU

A.M. bytneposa

coenuHenu A.M. bytneposa,

€€ OCHOBHBIE MTOJIOKEHUS.
CrpykTypHbIe (HOPMYIIBI OPraHUUECKUX
BemecT. ['oMonorus, nuzomepus.
XHUMHYECKas CBSA3b B OPraHUYECKUX
COEIMHEHHUSIX: KpPAaTHBIE CBA3H,

G- U T-CBA3HU.

[IpeacraBnenue o KilacCUpUKauu
OpPraHUYECKHUX BELIECTB.
HomeHnknarypa opraHndeckux
COCIMHEHUN (CUCTeMaTHYeCKast)

Y TPYUBHAJIbHBIE HA3BAHUS BaYKHEHIIINX
IIPEICTABUTENIEN KJIACCOB OPraHUYECKHUX
BEILIECTB.

CTPOEHUS OPraHNYECKUX BEUIECTB
A. M. bytnepoBa jijist 00bICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOECHUS.

Hcronb30BaTh XUMAYECKYIO CUMBOJIUKY
JUTSL COCTAaBJIEHUS] MOJIEKYJIIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOM!,
COKpaIlleHHOM ) (pOopMyJT OPraHUYECKUX
BELIECTB.

Onpenenarb BUJIbI XUMUYECKOH CBSI3U
(onMHapHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpsIBaTh poJib OpraHU4E€CKON XUMUN
B IPUPOJIE, XaPAKTEPU30BAThH €€
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IKCcrepUMeHTATbHbIE METOIbI
U3Yy4YeHMs BellleCTB U UX NMpeBpalleHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ 00pa3IamMu
OpPraHUYECKUX BEIIECTB M MaTepUATAMHU
Ha UX OCHOBE;

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

e JlaGopaTopHBIE OMBITHI:

— MOJICTTUPOBAHNE MOJIEKY
OpPTraHUYECKUX BEIICCTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKamH.

HabmtoaTe 1 onuceiBaTh
J€MOHCTPALIMOHHBIE OIIBITHI; IPOBOJAUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI

U IIPAKTUYECKUE paOOTHI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | IIpenenbHbIC AJIKaHBI: COCTaB U CTPOCHUE,
YIJIEBOJIOPOABI — rOMOJIOTUYECKH psif. MeTaH 1 3TaH —
aJIKaHbI MPOCTEUIINE MPEICTABUTEIHN AJIKAHOB:

COCTaB, XMMUYECKOE CTPOCHHUE,
bu3nIecKre 1 XUMUYICCKHE CBONCTBA
(peakuuu 3aMeICHHS U TOPEHUS ),
HaxO0XJICHUE B MIPUPOJIC, MOTYyUCHHE
U TIPUMEHEHUE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOECHUE,
YIJIEBOJOPOABL: TOMOJIOTUYECKHM P, DTUIICH —

AJIKCHBI, AJIKaA1CHBI,
AJIKMHBbI

MIPOCTEUIIINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
bu3znyecKkrue U XUMHYECKHUE CBOMCTBA

PackpbIBaTh CMBICII H3y4aeMbIX
MOHSITHI (BBISIBIISTH UX XapaKTEPHBIC
NPU3HAKH), YCTAHABIMBATh UX
B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TTOHSTHUS

IIPU ONMCAHUM COCTaBa, CTPOCHUS

Y TIPEBpAIICHUN OPTaHUYECKUX
COCIMHCHUU.

Hcnonb30BaTh XUMHUYECKYIO CHMBOJIUKY
IS COCTABIICHUST MOJIEKYISIPHBIX

U CTPYKTYPHBIX (pa3BepHYTOil,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BEIIIECTB.
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(peakiuu ruApupOBaAHHUS,
raJIOreHUPOBAHUS, TUAPATALIUH,
OKHUCIICHUSI ¥ TIOJIUMEPU3ALINH )
HAXOXKJIEHUE B MPUPOJIC, TOTyUEHUE
U IPUMEHEHUE.

Ankanuensl: OytaaueH-1,3

u MeTuiI0yTaaues-1,3, xumudeckoe
CTPOEHHE, PEAKIIMs TOTUMEPU3ALINHY,
pUMEHEHUE (1151 CUHTE3A
MPUPOIHOTO U CHHTETUYECKOTO
KaydyKa U PE3UHBI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKUH P,
ALlEeTUIIEH — MPOCTEUIINN
MPEACTABUTENb ATKUHOB: COCTaB,
XUMHUUYECKOE CTpOEeHUE, (pru3nueckue
U XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUApATAIIMU TOPEHUS ), HAXOXKICHUE
B IIPUPO/IC, TTOTYUYEHUE U TPUMEHEHHE

2.3

ApomaTtuyeckue
YTIIEBOAOPOABI

ApeHbI: 0€H30J1 U TOJTYO0JI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
bu3NYecKue 1 XMMUYECKHUE CBOMCTRA
(peakiuy rajJoreHupoBaHuUs

Y HUTPOBAHMUS ), TTOJTy4YECHUE

U npuMeHenue. Biusiaue 6enzona

Y cTanaBnuMBaTh MPUHAIC)KHOCTh
BEIIIECTB K OMPEACIICHHOMY KIIacCy
YTIIEBOJOPOJIOB IO COCTABY

Y CTPOCHHMIO, Ha3bIBATh UX

0 CUCTEMATHICCKON HOMEHKIIATYPE;
MIPUBOJINTH TPHUBHAIBHBIC HA3BAHUS
OT/ICJIbHBIX TIPEIACTABUTEIICH
YTIIEBOIOPOIOB.

OrnpenensaTh BUIbl XUMUYECKOU CBS3U
B MOJICKYJIaX yTJIE€BOJIOPOJIOB;
XapaKTepHU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOMN CITIOCOOHOCTH
YTIIEBOOPOAOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3U.
XapaKTepru30BaTh COCTaB, CTPOEHHE,
npuMeHeHue, GU3nIecKue

1 XMMHYECKHE CBOMCTBA, BaXKHEHUIIINE
CITOCOOBI MTOTYYCHHS TUITHYHBIX
MIPEACTAaBUTEIICH PA3IUIHBIX KJIACCOB
YTI€BOAOPOAOB (METaHa, 3TaHa,
ATUJICHA, alleThujIeHa, OyTaauena -1,3,
OeH30J1a, TOJIy0JIa).

BBIABISTh TEHETHYECKYIO CBSI3b MEXKTY
YTJIEBOOPOAAMH | TIOTBEPIKIATh €€
HaJIMYHE YPAaBHECHUSAMU
COOTBETCTBYIOIINX XUMHUYECCKHX

10
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Ha OpraHHU3M 4YesioBeKa. [ eneTnueckas
CBSI3b YIJIEBOJOPOJIOB

2.4

[Ipupoaubie
UCTOYHUKU
YTIEBOJIOPOIOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. HeTh 1 ee nmpoucxoxaeHue.
Crnioco0bl epepaboTKu HEeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM,
KaTanuTudeckuii). [IpoayKTh
nepepaboOTKu HEPTH, UX TPUMEHEHUE
B MPOMBIIIUICHHOCTH U B OBITY.
KameHHBI yroyib ¥ IPOIYyKTHI €T0
nepepadoTKH.

JIKCIEPUMEHTAIbHbIE METObI
HU3yUYeHHUS BellecTB

U UX NPeBpallleHui:

e J[emoHCTpaIuu:

— xomtekiuu «HedpTe» u «YTomaby;
— Buaeo(dparmeHT «Bynkanuzamus
PE3UHBDY.

e JlaGopaTOpHBIE OTIBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNE
yriiepoza v BOAOpOJa B OPraHUYECKUX
BEILIECTBAX;

— O3HAKOMJICHHE C 00pa3IiamMu
MJIACTMACC, KAYYyKOB U PE3UHBIL;

— MOJICIIMPOBAHUE MOJIEKYJT
YIJIEBOJIOPOIOB U
raJIOr€HONPON3BOIHBIX.

peakImii C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYI.
XapakTepu3oBaTb HCTOYHUKHU
YTIIEBOIOPOAHOTO CHIPBS (HEPTD,
MIPUPOJIHBIN ra3, Yrojib), CIOCOOBI UX
nepepabOTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HA0JII0/IEHUE U OITMCAHUE XUMUYECKOTO
’KcIepuMeHTa (J1a00paTOPHBIE ONBITHI
U TIpaKTUYECKHEe paboThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIB30BAHUHN XUMHYECKOU
MOCY/JIbl U 000PYIOBAHHUS, & TAKIKE
npaBuiiaM oOpallleHus C BelleCTBAMU
B COOTBETCTBUU C UHCTPYKIHUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB
U MIPAKTUYECKUX padOoT I10 MOIYYEHUIO
Y U3YYEHUIO OPraHUYECKUX BELIECTB.
IIpencraBiATs pe3yabTarhl
SKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUM COOTBETCTBYIOLIMX PEAKLIMI
U JIeN1aTh BHIBOJIbI HA X OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSI OTIPEIETICHUS] MOJIEKYJISPHOM

11
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e [IpakTuyeckue paboThI:

Ne 1. Tlonyuenue 3TuiieHa ¥ U3yUYEHUE
€ro CBOWCTB.

e PacuerHblie 3a1auu:

— OIIPEIETICHNE MOJIEKYJIISIPHON
(GhopMyIIbl OPraHUYECKOrO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX IJIEMEHTOB;

— pacyeTsl 10 YPaBHEHUIO XMMHUYECKOM
peaxkuuu

(bopMyJTbl OPraHUYECKOro BEIIECTBA,
10 YPaBHEHUIO XUMUYECKOU PEAKIIVH.
CamocTosATENbHO TUIAHUPOBATH

Y OCYLIECTBIIATH CBOIO IT03HABATEIIBHYIO
NEATEIIbHOCTh; IPUHUMATh AKTUBHOE
y4acTue B IpyNnnoBoi yueOHOU
NEATEIIbHOCTH

Hroro no pazgeny

13

Pa3nen 3. Kucjopoacoaep:ka

e OPraHu4eCKuec COCAUHCHUA

3.1

CrupTtel. Denon

3

[IpenenbHble OTHOATOMHBIC CIIUPTHI:
METAHOJI ¥ ATAHOJI, XUMHUYECKOE
CTpoeHue, PU3nIecKue 1 XUMUIECKUE
CBOMCTBA (peaKyy ¢ aKTUBHBIMU
METaJIJIaMH, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npumeHenue. Bogopoanas
CBsI3b. DU3MONIOTUYECKOE CUCTBUE
METAHOJIa U 3TaHOJIa HAa OPTraHU3M
YeJIOBEKa.

MHOroaToMHbI€ COUPTHI: TUIEHTJIUKOJIb
U TJIMIEPUH, XUMUYECKOE CTPOCHUE,
dbuznyecKkre 1 XMMUYECKUE CBONCTBA
(B3auMOAEICTBHE CO MIETOUYHBIMU
MeTaJlJIaMU, KaueCTBEHHAs peaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBISIBIIITh UX XapaKTEPHbIE
MIPU3HAKH ), YCTAaHABIMBATh UX
B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHSATHUS

MIPY OMKUCAHUU COCTABA, CTPOEHUS

Y MPEBPALICHUN OPTraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTSL COCTaBJIEHUS MOJIEKYJIAPHBIX

U CTPYKTYPHBIX (Pa3BEpHYTOM,
COKpaIlleHHOM ) (hOpMYJT OpraHUYECKUX
BELIECTB.

VYcraHaBnmMBaTh NPUHAIEKHOCTD
BEILECTB K ONPEAEIEHHOMY KJIacCy

12
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DU3HOJIOTUYECKOE IEVCTBUE

Ha OpraHu3M 4enoBeka. [[pumenenne
TJIAIIEPUHA U ATHJICHTIHKOJISL.
®enon. CTpoeHre MOJIEKYIIHI,
br3NYeCcKue 1 XUMUYECKHUE CBOMCTRA
dbenona. TokcuuHocTs (peHoIIa, ero
(hU3M0I0TNYECKOE IEUCTBUE

Ha OpraHu3M uenoBeka. [[pumeHenue
dbeHomna

3.2

AJbIernael.
KapOoHOBBIE KUCTIOTHI.
CrnosxHble 3pupbl

Anpaerunpl: GopMalibIerua

Y alleTaJIbJAET U], XAMUYECKOE
CTpOEHHE, PUINUECKUE U XUMUUECKHE
CBOMCTBA (peaKIUU OKUCIICHUS

Y BOCCTAHOBJICHUS, KAUECTBCHHBIE
peakiuu), NoJiy4YeHue

Y IPUMEHEHHUE.

OHOOCHOBHBIE MPEICTBLHbBIC
KapOOHOBBIE KHCIIOThI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmrue cBoiicTBa KUCIIOT, peaKus
ATEpUPUKAIINN ), TTOTTyICHHE

U npuMeHenue. CTeapuHoBast

Y OJICMHOBAs KUCJIOTHI KaK
MPEICTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpblia Kak CoM BBICIIUX KapOOHOBBIX

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOAUTH TPUBUAJIBHBIE HA3BAHUS
OT/ICJIbHBIX MPEACTABUTEIICH
KHCJIOPOJICOJIEPKAIINX COCTMHEHMUIA.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
npUMeHeHue, Gu3nIecKue

Y XUMHUYECKHUE CBOMCTBA, BAKHEMIIINE
CIOCOOBI MOTYYEHUS] TUTUYHBIX
MPEACTABUTENECH pa3IMYHBIX KJIACCOB
KHUCJIOPOACOIEPKAIIUX COCTUHEHUI
(MeTaHoOJIa, ATAHOJIA, TJIMIIEPUHA,
denona, hopmanbaeruma,
aleTanbIeruaa, yKCyCHOM KUCIIOTHI,
TJIFOKO3BI, CaXxapo3bl, Kpaxmara,
I[EJUTIOJIO3b] ); BBISIBISTH T€HETUYECKYIO
CBSI3b MEXK]ly HUMU U MOJTBEPKIATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIuii C UCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceiBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHHE KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUTS AKU3HEAESATETbHOCTH OPTaHU3MOB.
Oco3HaBaTh OIIaCHOCTH BO3ICUCTBHUS
Ha YKMBbIE OPTAaHU3MbI OIIPEAECICHHBIX

13
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KHCJIOT, UX MOIOIIIEE JICHCTBHE.
CrnosxHble 3(hUpbI KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJOT.

['naponun3 cnoxHbIX 3(pUpoB.

JKupsbl kak IpoOU3BOAHBIE TIIULEPHHA
Y BBICIIUX KapOOHOBBIX KUCIOT.
I'maponus xKupos

3.3

YrneBosl

VYrieBoibl: cocTaB, Kiaccudukaius
yTJIeBOJIOB (MOHO-, IH-

U nonucaxapubl). ['moko3a —
IIPOCTENIIINI MOHOCAXapHI:
O0COOEHHOCTH CTPOEHUS MOJIEKYJIBI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TIFOKO3BI (B3aUMOJICUCTBUE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHBIM PaCTBOPOM OKCHJIA
cepedpa(l), BoccTaHoBieHUE, OPOKEHUE
TJIFOKO3BI), HAX0XKACHUE B PUPOJIE,
MPUMEHEHUE TIIFOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICATEILHOCTH OpraHu3Ma
yenoBeka. Dorocuntes. Opykrosa kak
U30MEp TIIFOKO3BI.

Caxapo3za — mpeICTaBUTEIb
JUcaxapuioB, TUIPOIIU3 Caxapo3bl,
Hax0>JICHUE B IPUPOJIC U TPUMEHEHHE.
Kpaxman u niemutono3a Kak mpupoHbIe
MOJIMMEPBL: CTPOEHUE Kpaxmalia

OpraHUYECKUX BEIIECTB, MOSCHATH
Ha IprUMepax crocoObl YMEHbUICHUS

Y IPEIOTBPALICHHS UX BPEIHOTO
BO3/ICICTBHSI HA OPraHU3M YEJIOBEKA.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0JICHUE U ONTMCAaHUE XUMUYECKOTO
’KcIepuMeHTa (J1a00paTOPHBIE ONBITHI
U TIPaKTUYECKUEe pabOTBhI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaToOpUu

IIPU UCHOJIB30BAHUHN XUMHYECKOU
MOCYJIbl K1 000PYIOBAHHUSI, & TAKIKE
npaBuiiaM oOpallleHus C BEIIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSIMU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y MPAKTUYECKUX padOT IO MOITYYEHHUIO
Y U3YYEHUIO OPraHUYECKUX BELIECTB.
IIpencraBisTs pe3ynbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YPAaBHEHUM COOTBETCTBYIOLMX PEAKLIMI
Y JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUISI OTIpe/IeNIEHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHNYEeCKOTO BEIIEeCTBa,
M0 YPaBHEHUIO XUMUYECKON pPEaKINH.
CamMOoCTOSTENBHO MIIAHUPOBATH

14
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U TICJLTIONO03bI, (PU3UUECKHE

Y XMMHUYECKUE CBOMCTBA KpaxMalia
(Tuaponn3, KaueCTBEHHAs PEaKIHsI
C HOJIOM).

JKCnepUMEHTAILHbIE METOIbI

N3YYCHUSA BEIIECTB N UX HpeBpameHni/i:

e JlaGopaTopHBIEC ONBITHI:

— TOpPEHUE CITUPTOB;

— B3aMMOJICUCTBUE IIIUIIEPUHA

¢ ruapokcugom meau(ll);

— KaueCTBEHHBIE PEAKIINU aJIbJIETU0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJEHCTBHE Kpaxmalia ¢ HOJIOM.
e [IpakTuueckue paboThI:

Ne 2. CnoiicTBa pacTBOpa yKCyCHOM
KHCJIOTHI.

e PacueTHrble 3agaun:

— ONPEAEICHUE MOJIEKYJISIPHOU
(bOopMyJITbI OPraHMYECKOTO BEIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB U 10 Macce
(00BeMy) IPOIYKTOB CTrOpaHuUs;

— pacyeTsl 0 YPAaBHEHUIO XUMUYECKOM
peaKimu

Y OCYILIECTBIIATH CBOIO IIO3HABATEIBHYIO
JESITeIbHOCTD; IPUHUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JEATEIIbHOCTH

Hroro no pazgeny

13
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Pa3znen 4, A30Tc0z[ep>1ca1une OPraHN4Y€CKMUEC COCANHCHUA

4.1 | AMUHBL
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METHIIAMHH — IPOCTEHIINI
IIPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOEHUE, PU3NUECKHE

Y XMMHUYECKUE CBOMCTBA (peakuu

C KHCJIOTaMU 1 TOPEHUS ), HAXOKIECHUE
B IIpUPOJE. AMUHOKHUCIIOTHI KaK

aM(oTepHbIE OPraHUYECKUE COCTUHEHUS.

Pu3NYeCKUe U XUMHYECKHE CBOMCTBA
AMUHOKUCJIOT (Ha MpUMEPE TIIUIMHA).
buonoruueckoe 3HaYeHHE AMUHOKUCIIOT.
CuHTE3 MenTUa0B.

benku kak npupoaHbIe MOTUMEPHI.
[lepBuyHasi, BTOpUYHasi U TPETUUHAS
CTPYKTypa O0elKoB. XUMUUYECKHUE
CBOMCTBa OCJIKOB: THIPOJIU3,
JIeHATypallus, KAYeCTBEHHBIE PEaKIIUn
Ha OeJKu.

JKCNePUMEHTATIbHbIE METOAbI
U3Y4YeHHs BellleCTB ¥ UX MpeBpalleHHii:
e JleMOHCTpaLuu:

— JeHaTypaius OCJIKOB MPU HarpeBaHUU;
— LIBETHBIE peaKuu OEIKOB

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBISIBIISATh UX XapaKTEPHbIC
MIPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

P OMMCAHUM COCTaBA, CTPOCHUS

Y MIPEBPAILCHUI OPraHUuYECKUX
COEMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEepHYTOH,
COKpalieHHOM) (hopMyJ1 OPraHUYECKUX
BEILIECTB.

OnpenensiTb NPUHAIICKHOCTD BEIECTB
K OIpeeIEHHOMY KJIacCy MO0 COCTaBy
Y CTPOEHHIO, HA3bIBATh UX

110 CUCTEMATUYECKOM HOMEHKJIIATYPE;
MIPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHUE CBONCTBA, BAXKHCHUIIINE
CIIOCOOBI TMTOTYYEHUST TUTTUIHBIX
MPEJCTAaBUTENICH a30TCOACPKAIIUX
COEIMHEHUH (METUIaMUHA, TIIUIMHA,
OCIIKOB).
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OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTH
Ha TpUMepax 3HaYeHHe OeIKOB

JUIS OpraHU3Ma 4eJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl T03HAHUS — HA0JII01aTh

Y OTIMCHIBATh JIEMOHCTPAILIMOHHBIN
HKCIEPUMEHT.

CamMOoCTOSTENBHO IIAHUPOBATH U
OCYILIECTBIISITH CBOIO [TI03HABATEIbHYIO
JESITeNIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPyNIoBOW yueOHOH
AESITEIbHOCTH

Hror

0 TI0 pa3zeiy

3

Pa3nean. 5. BeicokoMouiekyJisipHbIe COeINHEHUS

5.1

ITnacTtmaccnl.
Kayuykn. Bonmokna

2

OCHOBHBIE MMOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM:
MOHOMEDP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpPU3ALUU, CPETHSS
MoJieKyJisipHas Macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN — MTOJMMEPU3ALUS U
MOJIMKOHICHCAIHSL.

ITImacTmacchl (MMOIUATHIICH,
MOJIMIPONUIIEH, MOJTUBUHUIXJIOPUI,
nonuctupoit). HatypanbHsiii

U CUHTETUYECKHUE KayUyKH

Bnanets nzydyaeMbIMU XUMHUECKUMU
TOHSITUSMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUN U IPUMEHATH 3TU
TIOHSITUS TPU OTTMCAHUM COCTaBa

1 CTPOCHUS BBICOKOMOJICKYJISIPHBIX
OPTaHUYECKHUX BEIIIECTB,

JUTs1 OOBSICHEHUSI OT/ICNIBHBIX (PAKTOB

U SIBJICHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUSI CTPYKTYPHBIX (popMyt
BELIECTB U YPABHEHUI PEAKLINI
MOJMMEPU3AIUN U TIOJIMKOHICHCAIIUH.
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(OyTanueHOBBIN, XJIOPOMPEHOBBIN

Y U30IPEHOBBIN). BonokHa:
HaTypaJbHbIE (XJIOMOK, HIEPCTh, IETK),
HCKYCCTBEHHbIE (alI€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETUYECKHE (KaIpOH

Y JIaBCaH).

JKCIEPUMEHTATBHBIE METOABI
M3Y4YCHHS BELEeCTB U MX IPEeBPALeHHI:
e J[emoHCTpaIuu:

— O3HaKOMJIEHHE ¢ oOpa3LaMu
HNPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcCC, Kay4yKOB

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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