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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.



[lemn w 3amaym M3yYEeHHS TpeAMETa «XUMHUS» TMONYYWIH TOAPOOHYI0 METOAMYECKYI0 HHTEPIIPETAIMI0 B pasjeie
«[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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Pasznen 1. Teoperuueckue 0CHOBbI XUMHUM

11

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanueckas
CHUCTEMa XUMUYECKUX
AJIIEMEHTOB

J.1. MenpeneeBa

3

Xumuueckuii anmemeHT. Atom. CocrtaB
aToma, U30TONbI. DJIEKTPOHHAs
0001104Ka. DHEPreTHYECKHUE YPOBHH,
MOJypOBHU. ATOMHBIE OpOUTAIH,

S-, p-, d-, f-amemenThbl. OcOOEHHOCTH
pacrpeiesIeHUsI AJIEKTPOHOB

110 OpOUTAJISIM B aTOMax MaJIbIX

1 OOJIBIIIUX MEPUOJIOB. DIEKTPOHHAS
KOH(UTYypaIys aTOMOB.
[lepuoanueckuii 3aKOH

u [lepuoanueckas cucrema XUMHUYECKUX
anemenToB [l. 1. Menaeneena.

CBs3b IEpHUOIUUECKOI0 3aKOHA

u [lepuoanueckor CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHUECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEUIECTB MO rpyImnam

U TiepyojiaM. 3HaYeHUE NePUOIUIECKOTO
3aKOHA M CUCTEMbI XUMHYECKHUX

PackpbIBaTh CMBIC U3y4aeMBbIX
MOHSATHUH (BBISABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICT IEPUOAUUECKOTO
3akoHa /1. . MenneneeBa

Y IEMOHCTPUPOBATH €TI0
CUCTEMAaTHU3UPYIOIIYIO,
O0OBSCHUTENLHYIO U IPOTHOCTUYECKYIO
byHKIUY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHE AaTOMOB XUMHUYECKUX
aneMeHTOB 1-4 nmepruoaoB, UCIONB3YS
MOHSTHSA S-, P-, d-3JICKTPOHHBIE
opOuTaNH, YHEPreTUIECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEePUOIaM U TpyIam
[Teprnoanyeckon CUCTEMBI

J1. . MenneneeBa




anemeHToB JI.1. Menaeneera

B Pa3BUTHU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3yYeHNsl BeIECTB U UX NMpeBpallleHuii:
e J/leMoHCTpauu:

Bupast Tabmun «lleprogunyeckas

CHCTEeMa XUMHUYECKHUX PJICMECHTOB

.. MenpaeneeBa»

1.2

CtpoeHue BellecTna.
Mmuoroobpasue
BEIIICCTB

CrpoeHue BeiecTBa. XUMHAYECKas CBA3b.
Buppsl (koBasieHTHast HEMOJISIpHAs

U MOJIsIpHAasi, HOHHAs, METaJTYecKast)

U MEXaHU3MbI 00pa30BaHUsI XUMUYECKOU
CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). BomopoiHas cBA3b.
BanenTtHOCTS.
DIIEKTPOOTPULIATEILHOCTh. CTENIEHD
okucyieHusi. KaTMOHbBI U aHUOHBI.
Bemecta MosiekyIspHOTO

Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3aKOH OCTOSTHCTBA COCTaBAa BEILIECTRA.
Tumbl KPUCTAIUTUYECKUX PEIIETOK

Y CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonndecTBeHHbIS
XapaKTepUCTHKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTePHBIC
MPU3HAKKN) U IPUMEHATD 3TU TTOHITHUS
P OMKUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JIJIs1 OOBSICHEHHS OT/ICTBHBIX
(aKTOB U SIBICHU.

Onpenensatb BUAbl XUMUYECKON CBSI3U
(KOBaJICHTHOM, UOHHOM,
METAJITNYECKO, BOJIOPOJIHON)

B COCJIMHEHUSIX; TUTT KPUCTAITMIECKOM
PEIIETKH KOHKPETHOTO BEIIECTBA.
OnpenenaTs BaICHTHOCTh M CTEIICHb
OKHUCJICHUS] XUMHYECKHX JIEMEHTOB

B COCIMHEHUSAX PA3IMIHOTO COCTABA.
[IpoBOINUTH BEIYUCTICHUS

C UCITOJIb30BAaHUEM ITOHSATHSI «MacCOBast
JI0JIs1 BEIIIECTBA B PACTBOPEY.

Brangets n3ydaeMpIMA XUMHYECKUMUA
TTOHSATHSIMH.




coenuHennii. Homenkiarypa
HEOPTraHMYECKUX BEILECTB.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BELIeCTB M MX NPeBPalleHMIi:
e J/leMoHCTpauu:

— MOJIEJIM KPUCTAUTHYECKUX PEIIECTOK.

e Pacuernsie 3amauu:

— PpacueThl C UCMOJIB30BAHUEM TIOHATHUSA
«MaccoBas J0Jisl PACTBOPEHHOTO
BEILIECTBAY

1.3

XUMHUUYECKUE
peakuuu

Xumnueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKLIUI B HEOPTaHUIECKON
Y OPTaHUYECKOM XUMUU. 3aKOH
COXPAaHEHU MACCHI BEILIECTB; 3aKOH
COXPAaHEHMS U IIPEBPALEHUS JHEPTUU
IPU XUMUYECKUX PEAKIHUSAX.

CkopocTh peakiyu, €€ 3aBUCUMOCTb

OT pa3IMYHBIX (PaKTOPOB.

OO6paTtuMble peakiuu. XUMUYECKOe
paBHOBecue. PAKTOPBHI, BIUSIONINE

Ha COCTOSIHUE XMMHUUYECKOTO
PaBHOBECHSI.

[Tpunuun Jle Hlarense.
DIIEKTPOJIUTHYECKAS JUCCOLAALIMS.
CunbHbIe U clladble JIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BELIECTB:
KHUCJIasi, HEUTpaabHas1, EI0YHAas.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOMN peakny OT Pa3IunIHbIX
(hakTopoB.

Onpenenars XxapakTep CMELIEHUS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
Bo3neicTBus (mpuHIui Jle [larense).
CocTaBisaTh ypaBHEHHUS pEAKLIAN
Pa3UYHBIX TUIIOB; TOJHBIC

Y COKpaIllCHHbIE YPABHEHUS pPEeaKIUui
MOHHOT0 OOMEHA, YYUThIBasl yCIOBHUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U ONTMCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (IEMOHCTPALlMOHHbBIE

1 1a00PaTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI): 1O OMPEACIICHUIO CPEbI
BOJHBIX PACTBOPOB BEUIECTB, PEAKIIUI
MOHHOTO OOMEHa, BIUSHUIO Pa3TUYHBIX
(hakTOPOB Ha CKOPOCTh PEAKIIHA.
CrnenoBaTh MpaBUIaM MOJIb30BAHMUS
XUMHUYECKOM TTOCYI01 1 1ab0paTOpHBIM
000pyI0BaHUEM.

IIpencraBiATs pe3yabTaTsl
XUMHUYECKOTO IKCIIEPUMEHTa B hopMe




Bonopoausriii mokaszateins (PH) pacteopa.
Peakuuu noHHoro ooMeHa

B OPraHUYECKOW U HEOPTaHUYECKON
XUMUH.
OKHUCIUTENHEHO-BOCCTAHOBUTEIIBHbBIC
peakuuu. [lonstue 06 >nmexkTponause
pacIuiaBoB ¥ pacTBOPOB COJIEH.
[IpumeHneHune 3MeKTpoImn3a.
JKCIePUMEHTAIbHbIE METOAbI
U3y4eHHUs BelleCTB M UX NMpeBpPalleHmii:
e JleMOHCTpaIuu:

— pa3yioXeHue MepoKCuIa BOJ0Opoaa

B [IPUCYTCTBHUH KaTaJIA3aTOPA.

e JlaGopaTopHBIE ONBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— OIIPEAEIIEHNUE CPEIbl PACTBOPOB
BELLIECTB C MOMOIIbIO YHUBEPCATLHOTO
UHIUKATOPA.

e [IpakTuueckue pabOTHI:

Ne 1. Bniusiaue pa3nuusbix GakTopoB

Ha CKOPOCTh XMMHUYECKOUN pEaKIIUH.

e PacueTHble 3aga4u:

— pacyeTsl 10 YPABHEHUSIM XUMHUUYECKUX
peaKLuil, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI

3aIlCHU YPABHEHU COOTBETCTBYIOIINX
PEAKLINI U AETaTh BRIBOJAbI HA UX
OCHOBE.

IIpoBOANUTE BEIYUCIIEHUS

10 YPABHEHUSIM XUMUYECKUX PEAKIINM,
B TOM YHCJIE TEPMOXUMUYECKUE
pacuersl

Hroro no pazgeny
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Pa3nen 2. Heopranuyeckasi XuMusi

2.1

MeTtasuibl

6

Mertansl. [TonoxxeHue MeTajioB

B [leproanueckon cucteme XUMUYECKUX
AJIIEMEHTOB.

Oco00EHHOCTH CTPOCHHUS AIEKTPOHHBIX
000J104€K aTOMOB METAILJIOB.

OO6mme dpuzngecKre CBONCTBA
METaJIOB.

[IpuMeHeHre MeTaIoB B OBITY, TPUPOJIE
u TexHuke. CIuiaBbl METAJUIOB.
DIJIEKTPOXUMHUYECKAN PSAJ HAIIPSIKEHAN
MetasuioB. O6mue crnocoObl NOTyYEeHUS
MeTauioB. Koppo3ust MeTamios.
Cnoco0bI 3alUThl OT KOPPO3UH.
OO6mu1as xapakTepUCTUKA METaJIJIOB
riaBHbIX oarpymi (IA-rpymnmna,
[TA-rpynna) [leproanyueckoil cucTemsl
XUMUYECKUX DJIEMEHTOB.

Amomunnii. AMGoTepHbIe CBOMCTBA
OKCH/JIa U TUJPOKCHUJIA ATFOMUHUS.
OO6m1as xapakTepUCTUKA METaJIIOB
no6ouHbIX noarpyni (b-rpymnm)
[leproanuecko cUCTEMBbI

XUMUYECKUX IJIEMEHTOB: ME/Ib,

IIUHK, XpOM, 3KEJIe30.

Baxneimnume coeIMHEHUS] METAIIOB
(OKCHUIBI, TUAPOKCHUIBI, COJIN).

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHATHUS
P ONKUCAaHUU COCTaBa U CTPOEHUS
BELIECTB, JJIs1 00bSICHEHUS OT/AEIbHbIX
(baKTOB U SIBICHUH.

OOBsICHATH 001ITE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB —
METaJUIOB U UX COEAMHEHUH C y4ETOM
CTPOEHUS UX aTOMOB U IIOJIOXKECHUS

B llepuoanueckou cucreme
XUMHYECKUX 3JIEMEHTOB

J1. 1. MeHaeneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOKMCTBA METAIJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONMCAHUE MPUMEPAMH YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakitii; NPUMEHEHHE METAJIIIOB

B Pa3NIUYHBIX 00JIACTSX, a TAKKE
MCIIOJIb30BAHUE UX IS CO3aHUs
COBPEMEHHBIX MaTEPUATIOB

Y TEXHOJIOTHH.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPpPO3HH.

PackpbiBaTh CylIHOCTh OKUCIUTEIBHO-




3KCHepI/IMeHTaJH)HI)Ie METOAbI

U3Y4YeHMs BellleCTB U UX NpeBpalleHuii:

e J/leMoHCTpauu:

— KoJUTeKIusl «MeTasibl U CIIaBb».

¢ JlaGopaTOpHBIE OIIBITHL:

— B3aUMOJIEHCTBHE THIPOKCHUIA
AJIOMHUHUS C PAaCTBOPaMU KHUCIIOT

U IIEJI0YCH;

— KauyeCTBEHHBIE PEAKIIMU HA KATUOHBI
METaJIOB.

e [IpakTruueckue pabOTHI:

Ne 2. Pemienue skcnepuMeHTaIbHBIX
3a7a4 o teMe «MeTamiby.

e PacuerHblie 3a1auu:

— pacueTbl Macchl (00beMa, KOJIMYECTBA
BEILIECTBA) MIPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOT'O OajaHca 3TUX PEAKIH.
IIpoBoauTH peakiuy,
IIOATBEPKAAIOLINE XapaKTEPHbIE
CBONMCTBA U3Y4YaeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax.

Hcrons30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALIUOHHBIE

1 1a00paTOPHBIE OMBITHI, IPAKTUYECKHE
paboThI).

IIpencraBiATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe
3aMKiCH YPaBHEHHI COOTBETCTBYIOLIUX
peaklmii U JenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM OCY101 1 1ab0paToOpHbIM
000py/I0BaHUEM.

[IpoBOINUTH BBIUHUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIAM.
CaMOCTOATENBHO IJIAHUPOBATH

Y OCYILECTBIISITh CBOIO ITO3HABATENBHYIO




NEeATENbHOCTD; IPUHUMATh aKTHBHOE
ydacTue B TPYIIOBOM yueOHOi
NEATENBHOCTH

2.2

Hemeramisr

Hemeramnsl. I[1onoxeHne HeMeTaIoB

B [lepruoanueckoi cucteMe XuMUYECKUX
anemenToB /.M. MeHaeneeBa

¥ 0COOCHHOCTH CTPOCHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJI0TpOIIHS HEMETAUIOB (Ha IIpUMeEpe

KHUcopoaa, cepsl, hochopa u yriepoaa).

XHUMHUYECKHUE CBOMCTBA BaXKHEHIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
OKcuapl HEMETAIIIOB.
Kucnopoaconepxainue KUCIOTHI.
Bonoponnbie coenuHeHust
HEMETAaJIOB.

JKCIepUMEHTAILHbIE METObI
U3Yy4YeHUs BellecTB

U MX MPeBPALLCHUN:

e J[eMoHCTparuu:

— o0pa3Ibl HEMETaJIOB;

— B3aUMOJIEMCTBHE MEOU C a30THOU
KUCJIOTOW Pa3JIMYHON KOHICHTPALIU Y.
e JlaGopaTOpHBIE OTIBITHI:

— KaueCTBEHHbBIC PEAKIIMU HA aHHOHBI
1 KaTHOH aMMOHHUS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHATD 3TU MOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JIJIsl OOBbSICHEHUS OT/IEIIbHBIX
(aKTOB U SIBICHHI.

OOBsICHATH 0011IHE 3aKOHOMEPHOCTHU

B U3MEHECHUU CBOMCTB HEMETAJIIOB

Y UX COEJMHEHUM C yU€TOM CTPOCHUS
MX aTOMOB U IOJIOKEHHUS

B llepuoanueckou cucreme
XUMUYECKUX DJIEMEHTOB

J[. . Menneneesa.

XapakTepu3oBaTh (OMUCHIBATH) OOIIIHE
XUMUYECKUE CBOMCTBA HEMETAILJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAs
ATO OMKCAHUE MPUMEpPAMH YPaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX
pEAKIIUH.

XapakTepu30BaTh BIUSHUE HEMETAIJIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3MBbl; OTIUCHIBATh MPUMEHEHHUE
B Pa3JIMYHBIX 00JIACTAX MPAKTUYECKOU
NEATETLHOCTH YEJIOBEKA.




e [IpakTHueckue pabOTHI:
Ne 3. Pemienue skcriepuMeHTaTbHBIX

3amay 1o teme «Hemerammsy.

e PacuerHble 3a1a4u:

— pacyeThl MacChl BEIIECTBA

i 00beMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce

WM 00bEMY OJTHOTO U3 YYaCTBYIOIINX
B PEAKIIMU BEIIECTB; PACUEThl MACCHI
(oO6bema, KoMYecTBa BEIIECTBA)
HPOIYKTOB PEAKIIUHU, €CITH OTHO

U3 BEIIECTB UMEET PUMECH

2.3

CBs13b
HEOPraHUYECKUX
U OpPTraHUYECKUX
BEIICCTB

Heoprannueckue u opraHu4ecKue
KHuciIoThl. Heopranmueckue

Y OpraHU4YeCKUEe OCHOBAHMS.
AM@oTepHbIe HEOPraHUYECKUE

Y OpPraHU4ECKUE COCIMHEHHSI.
['eneTnueckas CBsI3b HEOPTAHUYECKHUX
Y OPraHUYECKUX BEIIECTB

[TonTBepxkaaTh CyIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKITY
HEOPTaHUYECKUMH BEIIECTBAMU

C IOMOIIIBIO YPAaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuu.

PackpbIBaTh CyIIHOCTh OKHUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX pEaKIUN
ITOCPEACTBOM COCTABIJICHUS
AJIEKTPOHHOTO OalaHca ATUX PEaKITUil.
[IpoBOaUTH peakiuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4Ya€MBbIX BEUIECTB,
pacrio3HaBaTh OINBITHBIM MTyTEM
AQHUOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYUHbIE
METO/Ibl MO3HAHHUS — IPOBEJICHHUE,
HaOJI0ICHUE U ONTMCAHNE XUMHUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPALlMOHHBIE U
71a60paTOPHBIE OIBITHI, TPAKTUYECKUE
paboThI).

[IpencraBisTh pe3yibTaThl
XUMHYECKOTO KCTIEpUMEHTa B popme
3aMKrCcH YPaBHEHHUI COOTBETCTBYIOIIUX
peakiui 1 aenaTh BBIBOJbI HA UX
OCHOBE.




CrnenoBaTh MpaBujaM MOJIb30BaAHUS
XUMHUYECKOH MOCYA0HN U Tab0paTOPHBIM
000pyI0BaHUEM.

[IpoBOINUTH BBIYHUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIHM.
CaMOCTOATENBHO IJTAHUPOBATH

1 OCYUIECTBIIATH CBOIO TO3HABATEIIbHYIO
NEeSATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYNIOBON y4eOHOM
JESTEIbHOCTH

Htoro no pazaeny 17
Pa3gen 3. XuMus u :Ku3Hb
3.1. | Xumus u )Ku3Hb 4 Ponb xuMuu B o0ecrieYeHUN PackpeIBaTh poJib XUMUH B pEIICHUH

AKOJIOTUYECKOM, SHEPreTUYECKON

Y MUIIEBOM O€30MaCHOCTH, Pa3BUTHHI
MeauuuHbl. [ToHATHE 0 HAYyYHBIX
METOJ[aX MO3HAHUSI BEIESCTB

Y XUMHYECKUX PEaAKIUN.
[IpeacraBnenus: 00 00X HAYIHBIX
MPUHITUIIAX MPOMBIIIJIEHHOTO MOJTYYCHUS
BOKHEUIIMX BEIECTB (HA MpUMepax
POU3BO/ICTBA aMMHAKa, CEPHOM
KHCJIOTBI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPUAJIOB
Y XUMHYECKUX PEAKIINI: XUMHUS

U 3JI0POBBE UEJIOBEKA; IpaBuia
WCIIOJIb30BaHUs JICKAPCTBEHHBIX

DHEPTETUYECKHX, CHIPHEBBIX
Y DKOJIOTHYECKUX MPoOIIeM
YeJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTHS XUMUICCKOM
HAyK{ U TEXHOJIOTHUHU.

[IpumensaTs npaBuia 6€30MacHOTO
oOpallleHusl C BEIIECTBAMH,
UCIIOJIb3yEMBIMH B TIOBCEIHEBHOM
’KU3HHM, TTpaBUjIa TIOBEJICHHS B IICIISIX
cOepekeHus 3J0POBbS U OKpYKaroLen
MIPUPOTHON CpeIbl; MOHUMATh BPE]
(omacHOCTh) BO3JICUCTBUS HA KUBBIC
OpraHU3MBbl OTIPE/ICTICHHBIX BEIIECTB
cMbica nokazarens [TK, moscHsATh




MpenaparoB; MpaBuiia 6€301MacHOro
MCITI0JIb30BAHUS MPEnapaToB OBITOBOM
XUMHUU B TOBCEAHEBHOM JKU3HU.
briTOBas XuMH4eCcKasi [(paMOTHOCTb

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME
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