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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMMa Mo XMMUU Ha YpOBHE CpeAHEro oOIiiero obpazoBaHus pa3zpaboTaHa
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON
IporpamMmsl cpeHero oouiero oopaszoBanus, npeacrasieHHbix B PI'OC COO, ¢ yuetom
Konnenmuu mnpenogaBanusi y4eOHOTO mpeameTa «XUMHsD» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit ®denepaiiuu, pealn3yolMX OCHOBHBIE 00pa3oBaTENbHBIC
porpaMMbl, ¥ OCHOBHBIX TMOJOXEHHA (denepasbHOM paboueld  MPOrpaMmbl
BOCTIUTAHHUSI.

OcHOBY MOJX0/I0B K pa3pabOTKe MpOorpaMMbl IO XMMUH, K ONPEICIICHUIO 00IIei
CTpaTernu OOy4YeHHs, BOCIIUTAHHUS W PA3BUTUA OOYYAIOMIUXCS CPEICTBAMHU Y4EOHOTO
npeamera «Xumus» aiua 10-11  kimaccoB Ha 0a30BOM  YpPOBHE COCTaBWJIU
koHuenrtyanbHble mnonoxkeHus PIOC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyuYeHHs U TpeOOBaHUM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

B cooTBercTBUMU ¢ JAHHBIMHU TOJIOKCHHUSIMH MpOorpaMMa MO XUMUHU (0a30BBIi
YpOBEHb) Ha YPOBHE CPEAHETO 0011Ero 00pa3oBaHMUsL:

yCTaHaBJIMBaeT 00s3aTeibHOE (MHBAPUAHTHOE) TMPEAMETHOE  COJIepKaHMUeE,
OTIpEe/IEeTISIeT KOJMYECTBEHHBIE U KaUeCTBEHHBIC €r0 XapaKTePUCTUKHA Ha Ka)XJIOM JTarie
M3YYCHHS TIpeaMeTa, MpPeayCMaTpUBAeT MPUHLUIBI CTPYKTYPUPOBAHUS COJEPKAHUS
U pacmpeiesieHus] ero Mo KjaccaMm, OCHOBHBIM pa3zefiaM U TeMmaM, JaeT MPUMEpPHOe
pacmpesienieHne y4eOHBIX YacoB IO TEMAaTHUYECKUM paslienaM, pPEKOMEHAyeT
NPUMEpPHYIO TOCJIEJIOBATEIbHOCTh HM3yUeHHUs OTHCIBHBIX TEeM Kypca C Y4eTOM
MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€d, JIOTUKM ydeOHOro Tpoliecca,
BO3PACTHBIX 0coOeHHOCTEHN oOyyatommuxcs 10 — 11 kiaccos;

JaeT METOAMYECKYI0 WHTEpIpEeTaINio Iele H3ydeHus MpeaMera Ha ypOBHE
COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpEIHero oomiero  oOpa3oBaHUs,
COJIEpKaTEIbHON XapaKTePUCTUKU IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHONM MpPOrpaMMbl  CPEIHEro oO0mero o0pa3oBaHus  (JUYHOCTHBIX,
METanpeIMETHBIX, TMPEIMETHBIX), OCHOBHBIX BHJOB  Yy4€OHO-ITO3HABATEIbHOMN
JESTeIbHOCTH O0y4aloulerocsi Mo OCBOEHHUIO cojepxaHus mnpenMera. [lo Bcem
HA3BaHHBIM TMIO3WIMSAM B TMPOTpaMMe IO XHUMHU COOJIIOJIEHA TPEEMCTBEHHOCTh
¢ (denepanbHOl pabodeil mMporpaMMoOi OCHOBHOrO 00IIero oOpa30BaHHS 10 XHUMHUU
(nns 8-9 kmaccoB oOpa3oBaTEIbHBIX OpTraHU3AIHM, 0a30BbIH YPOBEHB).

[IporpaMMa 1O XUMHUHM SBISETCS OPHEHTUPOM JJIsi COCTABJICHUS pabOumx
IporpaMM, aBTOPBI KOTOPBIX MOTYT MPEAJOKUTh CBOM MOJAXOA K CTPYKTYPUPOBAHMIO
U TIOCJEeNOBAaTENIbHOCTH H3Y4YeHHMsI y4eOHOro Marepuaia, a TakXKe CBO€ BHUJCHHE
OTHOCUTEJIBHO BO3MOKHOCTH BbIOOpa BapHaTHUBHOM COCTaBJISIOIEH COJEp KaHUS



MpeaMeTa TOTMOJHUTEIRHO K 00s3aTeIbHON (MHBAPUAHTHOM) YaCTH €T0 COJEPIKAHMS.

Xumuueckoe oOpa3oBaHME, MOJy4aeMO€ BBITYCKHUKaMH 00111e00pa3oBaTeIbHON
OpraHu3alliM, SBJISIETCS HEOThEMJIEMON YacThl0 HUX OOPa30BAaHHOCTH M  CIYKHUT
3aBEPIIAOIIAM ITANIOM Peai3aIii Ha COOTBETCTBYIONMEM 0a30BOM YPOBHE KITFOYEBBIX
[IEHHOCTEH, MPUCYIIMX IEJOCTHOM CHUCTEME XUMHUYEecKOro obOpaszoBanus. KirroueBbie
[IEHHOCTH KacCaloTCsl TMO3HaHUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS
U Oo0mIed KyJIbTYphl UEJIOBEKA, a TAKXKE AKOJOTMYECKH OOOCHOBAHHOTO OTHOILICHMS
K CBOEMY 3JIOPOBBIO M MpUPOJHOHN cpene. Peamusyercsa xumudeckoe o0Opa3oBaHHe
oOydJarommxcsi Ha YPOBHE CpPEAHETO OOIIero 00pa3oBaHUS CPEICTBAMH y4eOHOTO
npeaMeTa «XUMHUS), COAEP)KaHUe W MOCTPOCHUE KOTOPOTO OMPEEICHBI B IPOrPaMMe
N0 XMMHH C y4E€TOM CHNEeIM(PUKU HAYKH XUMHUH, €€ 3HAUYCHUs] B TMO3HAHUHM TPHUPOIbI
¥ B MaTepHAILHON KU3HU OOIIECTBA, a TAKXKE C YUCTOM OOIIMX IeJiei W MPUHITUIIOB,
XapaKTepU3YyIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpeHEro 0011ero o0pa3oBaHuUs
B Poccutickoit denepanuu.

[Ipu dopmupoBanumn copepx aHusi MpeaMeTa «XUMHUSD YUYTEHBI CIEIYIONUe
MOJIOKEHUS O CTIen(UKe U 3HAYCHUN HAyKA XUMUH.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B CO3/IaHUU
HOBOM 0a3bl MaTepuaibHOM KyJIbTYpPhl, BHOCHUT CBOM BKJIaJ B (HOpMHUpPOBAHUE
pPallMOHAJIBHOTO HAyYHOTO MBIIUICHUS, B CO3JaHUE LEJIOCTHOTO MpeCTaBICHUS 00
OKpY>KalollleM MHpe KakK O €IMHCTBE MPHUPOJAbl U 4YelIoBeKa, KoTopoe (hopmMupyercs B
XUMHAM Ha OCHOBE TMIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHUpa,
OCO3HAHMS B3aMMOCBSI3H MEXKIY CTPOSHUEM BEIIECTB, UX CBOMCTBAMHU W BO3MOKHBIMHU
00JacTsIMU TPUMEHEHU .

CoBpeMeHHass XuUMHsS Kak HayKa CO3MJATElIbHAas, HayKa BBICOKMX TEXHOJOTHM
HaIpaBJieHa Ha PeIIeHUE TII00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CHIPhEBOM, DHEPreTUYECKOM, TIHINEBOM, SKOJOTMYECKOW O€30MacHOCTH W OXpaHbI
310pOBbsA. TE€CHO B3aUMOJIEUCTBYs C APYTMMH €CTECTBEHHBIMH HAayKaMHU, XMMUS CTaja
HEOTHEMJIEMOM YaCThbI0O MUPOBOM KYJIBTYpPbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPy/ia
Y JKU3HH KaXKJI0T0 YJeHa 00IIecTBa.

B cootBeTCTBUY C 00MIMMHU TIEISIMU U IPUHITUIIAME CPETHETO 00IIero 00pa3oBaHus
conepxkanue mnpeamera «Xumus» (10 — 11 kmaccel, 0a30BbI ypOBEHb H3Y4YEHUS)
OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY OOydYaromuxcs,
HEOOXOJUMYI0 UM JUIS BBIPAaOOTKHM MHPOBO33PEHUECKUX OPHEHTUPOB, YCIEUIHOTO
BKJIIOYEHHUS] B JKM3Hb COLIMYMA, MPOJOJLKEHHS 00pa3oBaHMsS B PA3IMUYHBIX OOJACTSX,
HE CBSI3aHHBIX HEIIOCPEIACTBEHHO C XUMUEM.

CocTaBisOMUMY TpeAMeTa « XUMUS» ABISIOTCS 0a30BbIe Kypchl — «OpraHnuyeckas
xumus» 1 «OO0IIast 1 HEOPraHUYECKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH: CHCT€Ma 3HaHHM MO HEOpraHMYeCKOH
XUMUU (C BKIIOYEHHEM 3HAHWM U3 OOlEed XWMHHM) M OPraHuyecKOM XHUMHH.
®opMHUpOBaHUE [AHHOW CHUCTEMBbl 3HAHUW TpPU U3YUYCHHUU TpeaMeTa 0OecreyuBacT
BO3MO>XHOCTh PACCMOTPEHHS BCETO MHOTOOOpAa3usl BEIIECTB HA OCHOBE OOIIMX MOHSTHIA,



3aKOHOB U TEOPUH XUMUMU.

Ctpyktypa coaepxkanust KypcoB — «Opranumyeckas xumus» u  «OOmas
U HeopraHumyeckas XuMus» chopmupoBaHa B MporpaMMe IO XUMHUU HAa OCHOBE
CHUCTEMHOT0 MOJX0/a K U3YYCHHUIO y4eOHOro Marepuaia U 00yCIOBJI€HAa HUCTOPUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OMpE/ICICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce
OPraHWYECKOM XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCHYECKOM TEOPHUH
CTPOCHHUSI OpPraHWYECKUX COEAUHEHUW, a TaKXKE Ha YPOBHE CTEPEOXUMHUUYECKUX
U DJIEKTPOHHBIX MPEJICTABICHUI O CTPOCHUH BelecTB. CBeieHus 00 U3y4aeMbIX B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHH — OT YIVIEBOJOPOAOB JO CIOXHBIX OHOJOTMYECKU
aKTUBHBIX COCIMHEHUH. B Kypce OpraHM4eckod XUMUU TOJY4YalOT pa3BUTHE
chopMUpOBaHHbIE HAa YPOBHE OCHOBHOIO 0O0IIEro o00pa3oBaHUS MEpBOHAYAIIBHBIC
IPEJICTaBICHUS] O XUMHUYECKOW CBSA3M, KIACCU(PUKALMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUYECKOU PEAKLIUH.

B npeamere «Xumush» 6a30BOro ypoBHSI pacCMAaTPUBAETCS M3YUYEHHBIN Ha ypOBHE
OCHOBHOIO 00IIero o0pa3oBaHUs TEOPETHUUECKUH MaTepual U (PaKTOJIOTHUYECKHe
CBEJICHUS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias
Y HEOpraHuyeckas XUMHs» OOy4YaroIIMMCS MPEeIOCTaBISAETCS BO3MOXXHOCTh OCO3HATh
3HaY€HUE IMEPUOJUYECKOIO0 3aKOHAa C OOILETEOPETHYECKUX M METOI0JIOTMYECKUX
MO3ULIKNA, TIIyOKE MOHATh UCTOPUYECKOE H3MEHEHHE (PYHKUUN 3TOro 3aKoHa — OT
0000111a0111e# 10 OOBACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHWKA O BaXHEMIIMX BENIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAaX W IIPUMEHEHUH, a TaKKE€ O XMMHUYECKMX PEaKUMIX, HX CYIIHOCTH
Y 3aKOHOMEPHOCTSIX MPOTEKaHUs nononHseTca B Kypcax 10 u 11 knaccoB anmeMeHTamMu

coJiepKaHusl, UMEIONTUMHU KYJIbTYPOJIOTMUECKUI U MPUKIAAHON XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT TIOHUMAHHMIO B3aMMOCBSI3U XUMHUU C JPYTUMH HayKaMH, PAaCKpBIBAIOT €€
pOJIb B TIO3HABATEILHONM M TPAKTUYECKON MESITEIIBHOCTH YEJOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHUSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUHM W MPAKTHYECKUX
MPWIOKEHUN XWMHH, ITOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJeMaxX, CBSI3aHHBIX C XWMHUEU, KPUTUYECKU OCMBICIUBATH
uH(OPMAITUIO U IPUMEHSITH €€ JJIS MOMOJHEHUS 3HaHUN, PEIICHHUS] UHTEIUICKTYalIbHbIX U
AKCIIEPUMEHTAILHBIX HCCIIeIOBATEIbCKUX 3adad. CoaepikaHue y4eOHOTro mpeaMmeTa
«XuMus» JAHHOTO YpPOBHA HW3Y4YEHUS OpPUEHTHPOBAHO Ha (HOPMHUPOBAHHE y
00yYaroImMXcsi MUPOBO33PEHYECKOM OCHOBBI Il MOHUMaHUsA (GUI0COPCKUX HIeH,
TaKMX KaK: MaTepuajbHOC €IWHCTBO HEOPTaHMYECKOTO W OPraHUYECKOTO MHpA,
00yCJIOBIGHHOCTh CBOMCTB BEIIIECTB HMX COCTAaBOM U CTPOCHHEM, I103HABAEMOCTH
MIPUPOIHBIX SIBJICHUM MTyTEM SKCIICPUMEHTA M PEIICHHS MPOTHBOPEYNI MEKTy HOBBIMH
(bakTaMl W TEOPETHUYECKUMHU TMPEINOCHUTKAMH, OCO3HAHWUE POJM XWMUU B PEIICHUH
AKOJIOTUYECKUX TPOOJieM, a Takke MpoOiieM COEPEeKEHUS dHEPTETUUECKHX PECYPCOB,
CBIPbSI, CO3/ITaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.
B mane pemrenus 3aa4 BOCIIUTAHUS, PA3BUTHS U COIMAIM3AIMN O0YUYaOIIUXCS
PUHATHIC TTPOTPAMMOM IO XUMHUH ITOIXOIbI K OTIPEICTICHUIO COJICP KaHUS M IMTOCTPOCHUS
npeaMeTa MpeAyCMAaTPUBAIOT (OPMHUpPOBAHUE Yy OOYyYarONUXCS YHUBEPCATbHBIX



y4eOHBIX JEHCTBUIN, UMEIOMUX 0a30BOC 3HAUCHUE IS PA3TUIHBIX BUIOB JCSTEIHHOCTH:
peuieHuss TpoOJeM, IOMCKa, aHalu3a W 00paboTKu HH(pOpMaIuU, HEOOXOIMMBIX
JUIsT OpUOOpPETEHHUsI OIbITa MNPAKTAYECKOM M HCCIIEIOBATEIIbCKON IS TEIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUM XUMUH.

B npakTtuke npenogaBaHusi XUMUHM KaKk Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus
TaKk U Ha YPOBHE CPEAHEro o01iero oOpa3oBaHUs, MPU OMPEACTICHUHN COACPKATEIbHOM
XapaKTEpUCTUKU 1IeJIed M3y4YeHHs TMpeAMeTa HalpaBlI€HUEM TEPBOCTEIIEHHON
3HAYUMOCTHU TPAJAUIIMOHHO MpU3HAETCS (OPMUPOBAHUE OCHOB XMMHUYECKON HAYKH Kak
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHUSI, MPAKTUYECKON JACSATEILHOCTH YEJIOBEKA U KakK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAMYECKON TOUKHU 3pEHUS TaKOH
MOAXO/T K ONPEACICHUIO 1IeJIe N3yUYeHUs MPeIMETa SIBJISIETCS BIIOJIHE OMPaBAaHHBIM.

['maBHBIMU 1LIETSIMU U3YYEHUS MpeaMera «XUMUsS» Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus Ha 6a30BOM YPOBHE SIBJISIFOTCS:

dbopMHpOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA, B OCHOBE KOTOPOH JIEIKAT KIIFOUEBBIC MOHSTHS,
byHAaMEeHTaIbHBIE 3aKOHBI W TEOPUM XUMHHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE
M TOHHMMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHMI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBJICHUS;

dbopMHpoBaHWE W pPa3BUTHE TMPEACTABICHUN O HAy4YHBIX METOJaX TMO3HAHUS
BEIIECTB W XUMHUUYECKUX PpEaKlUHUi, HEOOXOAUMBIX [Jii MPUOOPETEHUS YMEHHUI
OpPUEHTUPOBATHLCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIE,
B TMPaKTUYECKOM U TOBCEJHEBHOM IKW3HU; pa3BUTHE YMEHMM UM  CHOCOOOB
NESTEbHOCTH, CBSI3aHHBIX C  HAONIOJICHMEM U OOBSICHEHHEM XHUMHUYECKOTO
AKCIIEPUMEHTA, COOTIOIEHUEM MpaBui 0€30MaCHOT0 0OpaIlleHUs C BEIIECTBAMM.

CopepxaTenbHasi XapaKTepUCTHKA IIeJIeH U 3aa4 U3YUYCHHsI PEMETa B IPOrpaMMe
M0 XMMUM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMH
B CHCTEMeE cpeqHero oo1ero oopazopanus. CeroaHs B Ipeno aBaHUd XUMHUH B OOJIBIIICH
CTETMEHHU OTAACTCSl MPEANOYTEHNE MPAKTUYECKON KOMIIOHEHTE COAEepKaHusl O0ydeHusl,
OpPUEHTUPOBAHHON Ha MOJTOTOBKY BBIMYCKHUKA OOIIE00pa30BaTEbHON OpraHu3allvu,
BIIQJICIONIETO0 HE HAa0OpOM 3HAHWM, a (QYHKIMOHAIBHOW TI'PAaMOTHOCTHIO, TO €CTh
crocobamMu ¥ YMEHHUSIMU aKTUBHOTO MOJYYCHUS! 3HAHUN U MPUMEHEHUS UX B pealibHOU
KU3HHU JJIS] PEIICHUS TPAKTUYECKUX 3a]1ad.

B sToi1 cBs3u mpu m3yueHnH npeaMera «XUMHS» JOMUHHUPYIOLIEE 3HAYEHHE
MPUOOPETAIOT TAKKUE 1IETTU U 3a]]a91, KaK:

afganTamys OOYYaloIUXCs K YCJIOBHSM JWHAMUYHO Pa3BHBAIOLIETOCS MUPA,
(dhopMUpOBaHHE MHTEUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00y4aromMXCsl KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIHH),
MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHUE ISl PA3JIMYHBIX BUJIOB JIEATCIBHOCTH: PEIICHUS
npoOyieM, TIOMCKa, aHaiau3a ¢ 00paboTku wuHPOpMaNMHU, HEOOXOTUMBIX IS
NpUOOPETEHHs] OMbITa ACSTENBHOCTU, KOTOpas 3aHMMAET Ba)KHOE MECTO B IMO3HAHUHU



XUMHH, @ TaKXe JJIs OLCHKH C TO3MIMHA SKOJIOTHYECKON OE30MacHOCTH XapakTepa
BJIMSHUS BEUIECTB M XMMHUYECKHX IPOLIECCOB HAa OPraHU3M 4YEJIOBEKa U MPUPOJHYIO
cpeny;

pa3BUTHE IO3HABATEJBHBIX HMHTEPECOB, HHTEIUIEKTyaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEW O00YyYalolUXCsi: CIHOCOOHOCTH CaMOCTOSITEIbHO MPHOOpETaTh HOBBIC
3HaHUS MO XUMHH B COOTBETCTBUHU C XU3HEHHBIMU IMOTPEOHOCTSMHU, HCIOIH30BAThH
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JUI IIOMCKA U aHANTu3a Y4eOHOM 1 HayYHO-
NOMyJISIPHONM UH(POPMAIIUK XUMHUYECKOTO COJICP KAHMUS;

dopMupoBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHMBHOIO M JIOTHYECKOTO
MBIIUIEHNS, HaO0JI01aTeIbHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBbI, B YAaCTHOCTH, IMpU IUIAHUPOBAHUM U TPOBEACHUU XHUMHYECKOTO
AKCIIEPUMEHTA;BOCIIUTAHUE Yy OOyYaroumxcs YOEXKJIEHHOCTH B T'yMaHHCTHYECKOU
HaIlpaBJICHHOCTH XHMHH, €€ BaXXHOM pOJM B pEUIEHUU TIJI00AIBHBIX MpoOIeM
PalMOHAJIBHOIO ITPUPOIOIOIb30BAHNS, ITONOJHEHNS HSHEPreTUYECKUX PECYpPCOB U
COXpaHEHUsl IPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH  OEpeXHOIro
OTHOLIEHUS K TMPUPOJAE U CBOEMY 370pPOBbIO, a TaKKe MPUOOPETEHHs OIbITa
WCIIOJIb30BaHUS TOJYYEHHBIX 3HAHUW [JI1 TPUHATHS TPAMOTHBIX pELICHUH B
CUTYyallUsX, CBA3aHHBIX C XUMHUYECKUMH SIBJICHUSIMHU.



[lenu w 3amaun  w3y4YeHHS MpeaMeTa «XUMHS» TOIYyYWSId TOIPOOHYIO
METOJIMYSCKYI0 HWHTEpIpeTanuio B pasuene «llmaHmpyembie pe3ysbTaThl OCBOCHHS
IIPOrpaMMbI IO XHUMHH», TaKUM 00pa3oM OO0ECIICUCHO YETKOE IMPEACTaBICHUE O TOM,
KaKWe 3HAHWS ¥ YMEHHUS UMEIOT TPSIMOE OTHOIIIEHNE K peann3alii KOHKPETHON TEITH.

B y4yeOHOM m1aHe cpemHero oOmiero oOpa3oBaHHs MPEAMET «XHMH» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEIAMETHOM 00macTn « EcTeCTBeHHO-HAYUHBIE TIPEIMETHI.

OO01miee 4YKMCIIO YacoB, PEKOMEHJOBAHHBIX IS WM3YyYCHHUS XHMHUHU, — 68 YacoB:
B 10 kmacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COILEPKAHUE OBYUYEHMUA
10 KUIACC

TeopeTnueckne 0CHOBBI OPraHMYecKOii XUMHHU

[IpeamMeT OpraHMYEecKOW XHWMHH: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAYCHUE B
[OJYyYEHUH HOBBIX BEIIECTB W MaTepuajoB. Teopus CTPOEHUS OPraHUYECKUX
coennHeHnid A.M. ByTiiepoBa, ee OCHOBHbIE MOJIOKEHUSA. CTPYKTypHBIE (POPMYIIBI
OpPraHUYECKUX BeIecTB. ['omosorus, uzoMmepus. XuMHUYECKas CBA3b B OPraHUYECKUX
COCTMHEHUSIX — OJMHAPHBIC U KPATHBIE CBSI3U.

[IpeacraBinenre o KiIacCHPpUKaUM OpraHUYecKux BemecTtB. HomeHknaTypa
OpPraHUYECKUX COEIMHEHUH (CHCTEMAaTHYeCKas) U TPUBUAIBHBIC HAa3BaHUS Ba)KHEHIIMX
MIPEICTABUTENEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKClepUMEHTAIbHbIE METOAbl H3Y4YCHHs] BEHIECTB M HX [PEBPAICHUIL:
O3HaKOMJIEHHE C O0pa3llaMH OpPraHMYeCKUX BEIIECTB U MaTepualaMHU Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOMIOJEHHE U ONUCAHUE
JE€MOHCTPAIMOHHBIX OIBITOB 10 MPEBPAILIEHUIO OPTaHUYECKUX BEILIECTB IPU HArpeBaHUU
(aBieHue, 0OyTIMBaHKUE U TOPEHUE).

YrueBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKAN PsiAl. MeTaH M 3TaH — NpOoCTENIINe
IPEJICTAaBUTENN AJKAHOB: (PU3NYECKUE U XMMHMUYECKHE CBOWCTBA (pPEaKIUHU 3aMEIICHUs
Y TOPEHUS ), HAX0KICHHUE B PUPOJIE, OJYyUEHHE U IPUMEHEHHUE.

AJNKEHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUU pAL. ODTUIEH U MPONUIEH —
MPOCTENIINE TPEICTABUTENN ATKEHOB: (DU3UUECKUE U XUMHUUYECKHE CBOWMCTBA (peakluu
TUAPUPOBAHUS, TaJOIC€HUPOBAaHUS, THUIApATallMM, OKHUCIECHHMS U IOJMMEPU3ALUN),
MOJIyYEHUE U PUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 wu wmetwnOyrtaauen-1,3: cTpoeHue, BakHEHIIMe
XUMUYECKHME CBOMCTBa (peakuuss mnoiaumepusauuu). IlomydeHne CHHTETHYECKOTO
KAay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, TOMOJOTHYECKUM psil. ALETUIICH —
MPOCTEUILINI MPEACTABUTENh AJKMHOB: COCTAaB, CTPOCHUE, (PU3NYECKHE U XUMUUYECKUE
CBOMCTBa (p€akuuu TUIPUPOBAHUS, TAJOI€HUPOBAHMS, TUAPATALHMH, TOPEHUs),
MOJIyYEHUE U IPUMEHEHHUE.

Apensbl. beHsou: cocraB, cTrpoeHue, GU3NYECKUE U XUMUUECKHE CBOMCTBA (peaKIuu
raJIOTEHUPOBAHNSI U HUTPOBAHUsA), MOJYyYEHUE M NPUMEHEHHE. TOKCHYHOCTh apeHOB.
['enetnueckasi CBsA3b MEXIy YIJIEBOJOPOJAMHU, NPUHAJICKAIUMHA K PpPa3IMYHBIM
KJIaccam.

[IpupoaHbIe HCTOUYHUKH YTIeBOAOPOAOB. [IpupoHbIii Ta3 U NOMyTHBIE HEPTIHBIC
ra3bl. HedTp 1 ee npoucxoxaenue. CriocoObl nepepadOTKH HEPTHU: IEPETOHKA, KPEKUHT
(TepMuueckuii, katanuTuueckuii), muponus. I[IpoaykTsl mepepaboTku HedTH, HUX
NpPUMEHEHHE B TPOMBILIUIEHHOCTH U B ObITy. KaMeHHBbI yroib W OPOAYKTHI €ro
nepepadOTKH.



OKCHEpUMEHTAIIBHBIE METOJbl M3YYEHHMsS BEIIECTB MW HUX IPEBpaLICHUI:
O3HaKOMJIEHHE C o0pa3lamM IIacTMacc, KaydyykoB M pe3uHbl, Koiekuuu «Hedtby»
U «YTOIb», MOJEIUPOBAHHME MOJIEKYJ] YIVIEBOAOPOAOB H TaJOTE€HOIPOU3BOHBIX,
MPOBEJICHUE MPAKTUIECKOM PabOTHI: MOTyUYeHUE ITUIICHA U U3YYCHHE €T0 CBOMCTB.

PacueTHsie 3aaum.

Boruncnenus no ypaBHEHHIO XUMUYECKOW peakuuu (Macchl, 00beMa, KOJINYECTBA
HCXOJHOIO BEIECTBA WJIM MPOAYKTa pEeaKkIMH 110 HU3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIECTB MM NPOAYKTOB PEAKIIUH).

Kucaopoaconep:xkaiue opranudeckue coeImHeHnst

[IpenenbHbIe OAHOATOMHBIE CIUPTHL. METaHON U 3TAHOJI: CTPOEHUE, (PU3NUYECKHE
U XUMUYECKHUE CBOMCTBA (PEaKIMU C aKTUBHBIMU METaJUIaMH, TajOr€HOBOJIOPOJIAMH,
ropeHue), npuMeHeHne. BogopoaHbie CBA3U MEXy MOJIEKYJaMH CIUpPTOB. JlelicTBue
METAHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPTHI. DTWICHIVIMKOJb W TJIMLEPUH: CTPOEHHE, (hU3HUECKUE
1 XMMHYECKHE CBOMCTBA (B3aWMOJICUCTBUE CO IIEIOYHBIMUA METAJNIaMH, KaueCTBEHHA
peakusi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IprumeHeHune
[JIMIEPUHA U STUJICHTIIUKOJIS.

®DeHOo: CTPOCHUE MOJIEKYJIbl, PU3NUECKUE U XUMUUECKHE CBOWCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue enona.

Anpaerunipl. QopManbaeru, aleTanbAeTUl: CTPOCHHUE, GU3NIECKUE U XUMUYECKUE
CBOMCTBA (pEaKIMK OKHUCIIEHUSI M BOCCTAHOBJICHUSI, KAYECTBEHHBIC PEAKIIUH ), IIOTyUYEHNE
Y IPUMEHEHHUE.

OnHOOCHOBHBIE TpeeNibHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHAsT M YKCyCHas
KHUCJIOTBI: CTpOCHHE, (PU3NISCKUE U XMMUICCKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs Kilacca
KHCIIOT, peakiusi JTepudukanuu), TmoiydyeHue u npumeHeHue. (CreapuHoBas
M OJIEMHOBAs KUCIOTHI KaK MPEJACTABUTEIHN BBICIINX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOILEE ACHCTBHE.

Crnoxxable dQUpPbl KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. ['MIPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruonornueckas posib KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMSA YIIIEBOJOB (MOHO-, AW- U TMOJUCAXapPUIBbI).
['mroko03a — mpocTeluii MOHOCaXapul: 0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI, (PU3NYECKUe
U XUMHUYECKHe CBOMcTBa (B3aumopeicTtBue ¢ rugpokcuaoM wmenu(ll), oxucnenue
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBIeHHE, OpOKEHUE TITIOKO3bI),
HaxOXJEHUE B MpPUpOJE, TpUMEHEHHE, Ouonorudeckas poib. Potocunre3. Opykrosza
KaK U30Mep TIFOKO3BI.

Kpaxman u wpemmono3a Kak MNOpupojHbie mnonumepbl. CTpoeHue Kpaxmalia
u uemwnono3pl. dusmyeckue W XMMHYECKHME CBOWCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKcnepruMeHTaIbHbIE METOIbI U3YUYEHHSI BEILIECTB U UX MPEBPAILECHUN: TPOBEJICHUE,
HAOJIIOJICHUE U  OINMCAaHUE JIEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHbIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKUCJIEHUE HTAaHOJA OKCHIOM
meau(1l)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBUE TIIMLIEPUHA C THIAPOKCHIOM



menu(ll)), ampaerunmoB (OKUCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)
u rugpokcunoM wmeau(ll), B3aumojmelcTBUE Kpaxmana C HOAOM), MPOBEIACHUE
MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacueTHbie 3aaum.

Brruucnenus mo ypaBHEHHUIO XUMHYECKOW peakiuu (Macchl, 00beMa, KOJIUIECTBA
UCXOJHOTO BEIECTBA WJIM TMPOAYKTa pEaKIMU 10 M3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH ).

A3o0TcoAep:Kalue OpraHudecKue CoOeJUHECHU S

AMUHOKHUCIOTHl Kak aM(OTepHbIE OpraHuYecKue coeAuHeHus. DU3nyecKkue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuirHa). buonornyeckoe 3HaueHue
amMmuHOKuCHOT. [lentusl.

benku Kkak TOpUpOJHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TPETUUYHAs CTPYKTypa OeJIKOB. XMMHUUECKHUE CBOWCTBA OEIKOB: THAPOIIU3,
JieHaTypalus, KaueCTBEHHbIE PEaKLIUU Ha OEJIKH.

DKcrepuMeHTaIbHbIE METO bl U3YUEHHS BELIECTB U UX MPEBpAIICHU: Ha0II01eHHE
U OINHCaHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypauus OCJIKOB INpU HarpeBaHUH,
L[BETHBIE PeaKuu OEIKOB.

BbicokoMoieKy/JIsIpHbIE COeIUHEHUS

OCHOBHBIE TOHATHA XUMHUHU BBICOKOMOJEKYJISPHBIX COEIWHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MTOJIMMEPHU3ALUU, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHEHUN — IOJIUMEpH3aLus
Y TIOJIMKOHIEHCAllUA.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHHMsS] BEIIECTB M MX NPEBPALICHUI:
O3HAaKOMJIEHUE C 00pa3lamMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpenMETHBIX CBS3€H NPU U3YYEHUHU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISICTCS Yepe3 MCMOJb30BaHHE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHATHUM, SIBJISIOMIMXCS CUCTEMHBIMHU JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHBIEC TOHATHS: SIBJICHUE, HAYYHbIN (DAaKT, TMIIOTE3a, 3aKOH,
Teopwusi, aHallu3, CUHTE3, KiIacCU(UKAIMs, MEPUOIUIHOCTh, HAOII0IEHNEe, U3MEPEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uzuka: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUM
YpOBEHb, BELIECTBO, TE€NO, O0BEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3UUECKHE
BEJIMYUHBI U €TUHULIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Owuochepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocHUHTE3, OMOJOTUYECKH aKTUBHBIE BellecTBa (OEJIKH, YTIIEBObIL, )KUPHI, (DEPMEHTHI).

['eorpadus: mMuHepanbl, TOPHBIE MOPOAbI, MOJIE3HBIE WMCKOMAEMbIE, TOILIUBO,

PECYPCBHIL.



TexHonorus: IMUIICBLIC MPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'O0 IMHWTAHWA, MOIOIIHUC
CpeacTBa, JICKAPCTBCHHLIC U KOCMCTUYICCKUC ITPCIIapaThl, MATCPUAJIbI N3 HCKYCCTBCHHLIX
U CUHTCTHUYCCKHNX BOJIOKOH.

11KJIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA
Teopernueckue 0CHOBbI XUMMU

XUMHUYECKHUI 3eMeHT. AToM. Aapo aroma, M30TOIBI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUueckue ypOBHU, TMOAYPOBHU. ATOMHBIE OpOUTamH, S-, p-, d- DAIEMEHTHI.
OcobeHHOCTH pacipeeseHUs JIEKTPOHOB IO OpOUTAIISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeThIpEX MEPUOI0B. DICKTPOHHAS KOH(DUTYpaIIHs aTOMOB.

Ileppnogmueckuit 3akoH W Ilepuognueckas cucTEMa XMMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CBs3b NEPUOANYECKOTO 3aKOHA W llepmoamdeckor CUCTEMBI
xumudeckux 3iemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX U CJOKHBIX BEHIECTB IO TPyIIlaM U MEepHUoJaM. 3HAYEHUE MEPUOAUYECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BelecTBa. XUMUYECKas CBsI3b. BUbI XUMHUUYECKOM CBsI3U (KOBAJICHTHAs
HEToJISIpHAasE W TOJsipHasi, HWOHHAs, MeTauinyeckas). MexaHu3Mmbl 00pa30BaHUS
KOBAJICHTHON XMMHUYECKOW CBA3M (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). BogopoaHas
CBsI3b. BaJIeCHTHOCTB. DNEKTPOOTPULIATENIBHOCTh. CTeneHb OKHUCIeHHS. VIOHBI: KaTHOHBI
Y AaHUOHBI.

BemniectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
COCTaBa BelecTBa. THUIbI KPUCTALTNYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB
OT THUIIA KPUCTAUTUYECKOU PEIIETKH.

[TonsTue 0 nucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOpbI. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coeanHeHuii. HoMeHkmarypa HeopraHM4eCKuX
BelleCTB. ['eHeTMyecKkass CBSI3b  HEOPraHWYECKHUX  BEIIECTB, IPUHAICKALIUX
K pa3JInYHbIM KJIacCcaM.

Xumnueckas peaknus. Kimaccupukanuss XuMAYECKUX PEaKIuil B HEOPTaHMUECKOU
U OpPraHWYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHMS MAacChl BELIECTB, 3aKOH COXpPAHEHUS
Y MPEBPALICHUS SHEPTUHU IPU XUMUYECKUX PEAKIIHSIX.

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT pas3InyHbIX (akTopoB. OOpaTuMbIe
peakunu. XuMHueckoe paBHoBecue. DAaKTOPHI, BIUSIONIME HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnekTpoiutuueckas nuccouuanus. CuiabHble W ciiadblie 3ekTponuThl. Cpena
BOJIHBIX PAacCTBOPOB BEIIECTB: KHUCIIAs, HEWTpaJIbHAsA, LIEIOYHAs. Peakunu HMOHHOTO
oOMeHa.

OKHUCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUH.



OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB MW WX IPEBpalICHUI:
nemMoHcTpauus  Tabmuy — «llepuoagnueckas cucTeMa = XMMUYECKHX — DJIEMEHTOB
J.1. MenaeneeBay, W3ydeHHE MOJENEH KPHUCTALTMYECKUX PEIICTOK, HaOJ0IeHne
U OINMCaHUE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OMBITOB (Pa3iOKEHUE MEPOKCHUIIA
BOJIOPOJIa B IPUCYTCTBUM KaTAJIA3aTOPA, ONPEACIEHUE CPEAbl PAaCTBOPOB BEILECTB
C MOMOIIBK YHHUBEPCAJIBLHOTO HWHIMKATOPa, PEAKIMH MOHHOrO OOMEHA), MPOBEICHUE
MpakTH4ecKor paboThl «BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOMN
peakuum.

Pacuernsie 3amaun.

Pacdetsl Mo ypaBHEHUSIM XUMUYECKHX PEAKLUN, B TOM YUCIE TEPMOXUMUUYECKUE
pacyeThl, pacueThl C UCIIOIb30BAHUEM MOHATHS «MACCOBas JI0JIS BEILIECTBAY.

Heoprannueckasi xumusi

Hemeramnbl. Ilonoxenue HemetamioB B Ilepuoguyeckoil cuctemMe XUMHUYECKHX
sanemeHToB J[.M. MeHnaeneeBa u 0COOEHHOCTH CTpOEHUS aTOMOB. PU3HUECKHE CBOMCTBA
HEMETaJUIOB. AJUIOTPONUS HEMETaUIoB (Ha mOpuMepe Kuciopojaa, cepsl, ¢ocdopa
U yTiiepoja).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAUIOB (TajoreHOB, CEphbl, a30Ta,
dbocdopa, yriaepona U KpeMHUSI) U UX COCIUHEHUI (OKCUIOB, KHUCIOPOJCOAEPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprMeHeHne BaKHEUIINX HEMETAIUIOB U UX COEMHEHUM.

Meramnel. Ilonoxenne wetamwioB B llepuonnueckonl cucTEME XHMHYECKHUX
anemeHToB J[.U. MenneneeBa. OcOOEHHOCTU CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB
MerauioB. OOmme  ¢usmveckue cBodcTtBa MetauioB. CrulaBel  METaJIOB.
DJIEKTPOXUMHUYECKUN Pl HAMIPSKEHUI METaJlIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIITUX METAIOB (HATPUM, KAJIMH, KaJlblIMi, MarHui,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, MEIb) U UX COCTUHEHUM.

OO61me cnocoObl MoJy4eHus: MeTaJIoB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCIEepUMEHTATbHBIE METO/bI U3YUYCHUST BEIIECTB U UX MPEBPAICHUN: U3yUYCHUE
KoJulekimu ~ «MeTtajutel W CIUIaBb»,  OOpaslloB  HEMETA/UIOB,  PEICHUE
OKCIEPUMEHTAIbHBIX ~ 3a7a4, HaOJIOJCHWEe U  OMNHCaHUE JAEMOHCTPAIMOHHBIX

1 1aOOpPaTOPHBIX OMBITOB (B3aMMOJCHCTBHUE THUIPOKCH]IA aIFOMUHUSI C PACTBOpaAMU
KHUCJIOT U IIeJIoUuei, KaueCTBEHHBIE PEaKIIUA Ha KATUOHBI METAJJIOB).

PacueTrHnblie 3amaun.

Pacuerst maccel BemiecTBa WM 00bE€Ma Ta30B MO HM3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MAaCcCE WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMM BEIIECTB, PACUCTHI
Macchl (0O0beMa, KOJIMUeCTBa BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIU OJHO U3 BEIECTB
MMEET MPUMECH.

Xumusd ¥ xKM3Hb. MexxnpeaMeTrHbie CBA3U

Ponp xumum B oOecrniedeHUM HKOJIOTUYECKOM, HSHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTHHM MEIUIIMHBI. [IoHSATHE 0 HAYYHBIX METOJaX MTO3HAHUS BEIIECTB
Y XUMUYECKUX PEAKLIHM.



[IpeacraBnennss 00 OOMMX HAYYHBIX MPUHIUANAX MPOMBIIUICHHOTO TOTYYEHUS
BOKHEUIIINX BEUIECTB.

UYenoBek B MUpE BELIECTB U MAaTEpUATIOB: BAKHEUIIINE CTPOUTEIbHBIE MaTEpPHUAaIIbI,
KOHCTPYKIITMOHHBIE ~ MaTepualbl, Kpacku, CTEKJIO, KepaMHKa, MaTepualibl JJis
AJICKTPOHUKH, HAHOMATEPHaJIbl, OPraHUYECKUE U MUHEPaIbHbIE YI00PCHUS.

XumMusg ¥ 370pOBbE 4YEJOBEKa: TMpaBWa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuja 0€30MaCHOTO HCIIOJIB30BAaHUS IPENapaToB OBITOBOM XHWMHUH B
MIOBCEHEBHOM KU3HHU.

Peanmzanus MEeXNpeIMETHBIX CBS3€H MPU HU3YyUYCHUH OOIINECH W HEopraHW4YeCKOM
xuMuu B 11 Kjacce OCyIIeCTBIISETCS Yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK W TIOHSTUH, SBISIONIUXCS CHUCTEMHBIMH JJIsl OTJIEJIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TTOHATHUS: HAYUYHbIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHaluu3, CHUHTE3, Kiaccu(uUKalus, TMePUOJUIHOCTh, HAONIOJEHHUE, SKCIEPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duznka: MaTepusi, SHEPrusi, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOTI,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKUl YpOBEHBb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3NUYECKUE BEIUYMHBI U €AUHUIIBI UX U3MEPEHUSs,
CKOpOCTB.

buonorus: kierka, opraHusM, dKocUcTeMa, Onocdepa, MaKpo- U MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MuHEpanbl, TOPHBIC IMOPOJIbI, TOJIE3HBIE MCKOMAaeMble, TOILIUBO,
pecypchl.

TexHoyiorusl: XUMHUYECKash MPOMBIIIIEHHOCTh, METAUTYPIrusi, MPOU3BOACTBO
CTPOMUTENILHBIX  MaTE€pUaliOB, CEIbCKOXO3SMCTBEHHOE  MPOU3BOJCTBO,  MHUILEBAs
MPOMBIIIJIEHHOCTb, dapmarneBTUUECKas MIPOMBIILJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHYECKUX  MpemnapaToB, MPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MaTepHUaioOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHAN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOCHHUS 00YUYarOITUMUCS
OporpaMM CpefHero o0mero o0pa3oBaHusA  (JMYHOCTHBIM, METANpeIMETHBIM
U npeaMeTHbiM). HaydHO-MeToAMYecKOW OCHOBOM i pa3palOTKHA IUIAHHPYEMBIX
PE3yJIbTaTOB OCBOEHUS MPOTrpaMM CPEIHEro 00IIero oopa3oBaHusl SBISETCS CUCTEMHO-
NEeSATEIbHOCTHBIN OJIXO/I.

JIMYHOCTHBIE PE3YJIbTATBI

B coorBeTrcTBUM C CUCTEMHO-ACATEIBHOCTHBIM IOJAXOAOM B  CTPYKTypE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETo
00pa30BaHUsI BIJIECICHBI CIAEAYIOIINE COCTABISIOLINE:

OCO3HaHME OOYYaIOUMMHCS POCCUUCKOM TpaxgaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEAECIICHHUIO;

HaJIMuyue MOTUBALIMH K 00YUYEHUIO;

LIEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSi PYKOBOJACTBOBAThCS B  CBOEHU
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTaHOBKAMHU, IPUCYIIMMU LIEJIOCTHOU CUCTEME
XUMHUYECKOTO 00pa30BaHuUs;

HAJIM4YHE TPABOCO3HAHMS IKOJOTHYECKON KYJIbTYphl U CHOCOOHOCTH CTaBUTH II€JIN
Y CTPOUTH )KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE PE3YJIBTAThl OCBOCHUS MPEAMETA « XUMUSD) JOCTUTAIOTCS B €IMHCTBE
y4eOHON ¥ BOCIUTATEIBHOM JESATEIBHOCTU B COOTBETCTBHM C TyMaHUCTUYECKHUMHU,
COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJ€AJIAMU POCCUHUCKOTO
IpakIaHCKOTO O0IIeCTBa, MPUHITHIMU B 00IIECTBE HOPMAaMH U TIpaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOIIMMHU TPOIECCaM  CaMOIIO3HAHMS, CaMOPa3BUTHS U HPABCTBEHHOTO
CTAHOBJICHUSI JINUHOCTU O00YYarOITUXCSI.

JInyHOCTHBIE  pe3yJibTaThl  OCBOEHUA  IpeaMera  «XHMUsS»  OTPAXKarT
c(hOpPMHUPOBAHHOCTh  OINbITA TO3HABATEJIBHOM M  MPAKTUYECKOU JEATEIbHOCTU
00yJaroIMXCsl MO pean3aliyi MPUHATHIX B 00I1IECTBE IIEHHOCTEN, B TOM YHCJI€ B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHUS:

OCO3HaHHUsl OO0yYaroIMMHCS CBOMX KOHCTUTYLHOHHBIX IpaB U 00S3aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIIOPSAKY;

IIPEACTABIICHNS O COLIMAIBHBIX HOPMax M IIPAaBWJIAX MEXIMYHOCTHBIX OTHOLICHHUN
B KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH IMPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEHICHUH Y4eOHBIX U TMO3HABATEJIbHBIX 3a]a4, BBHIMOJHEHHMH XUMHUYECKUX
DKCIIEPUMEHTOB;



CIIOCOOHOCTH ITOHUMATh U IIPUHUMATb MOTUBbI, HAMCPCHU, JIOTUKY W ApTYMCHTBI
APYTUX IIPHU aHAJIU3C PA3JINYHBIX BUIOB y‘{€6H0ﬁ ACATCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

IIECHHOCTHOTO  OTHOIICHUSI K HCTOPUYECKOMY M  HAyYHOMY  HaCIEIUIO
OTEUECTBCHHOU XUMUMU;

yBaXEHUSI K TMPOIECCYy TBOpYECTBA B O0OJIACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XHMHUHU, OCO3HAHUS TOr0, YTO JOCTHMXKEHUSI HAyKH €CTh pe3yJbTar
JUTUTENIbHBIX HAOIIOACHUH, KPONOTIMBBIX IKCIEPUMEHTAIIbHBIX TOMCKOB, MOCTOSTHHOTO
Tpy/la YYEHbIX U MPAKTUKOB,;

HMHTEpEeca U TO3HABATEJIbHBIX MOTUBOB B TMOJYYECHUH U TIOCJICAYIOIIEM aHaJIu3e
uH(}OpMAaIUHU 0 MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUMU;

3) AYXOBHO-HPaABCTBEHHOI'0 BOCIIMTAHUS

HPAaBCTBCHHOI'O CO3HAHUSA, STUICCKOI'O IIOBCACHMA,

CITOCOOHOCTH OOCHHMBATL CHTyallMHd, CBSA3dHHBIC C XHMHUYCCKUMHU ABJICHUAMH,
W IIPUHUMATB OCO3HAHHBIC PCHICHU A, OPUCHTHPYSACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBbI
U IICHHOCTH,

IOTOBHOCTH OLICHHUBATL CBOC IMOBCACHNC U ITOCTYIIKHN CBOUX TOBapI/IH_ICﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHBLIX W IIPABOBLIX HOPM K OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4) popMmupoOBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHUs LIEHHOCTEN 3/10pOBOT0 U 0e30MmacHoro oopasa *u3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U IICHUXUYECKOMY
3/10pPOBBIO;

coOmo/IeHrsT TMpaBwil 0€30MacHOr0 OOpallleHus C BeHleCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHUMAaHUS LIEHHOCTU MPaBUJI MHAUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOro
ITIOBEJICHMS B CUTYaLNsIX, YTPOKAIOIINX 310POBBIO U )KU3HH JIFOEH;

OCO3HAaHMUSl TOCIEACTBUM W HENPUSATUS BPEAHBIX MPUBBIYEK (YyHOTpeOJIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) TPyaA0BOro BOCIMTAHUSA:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEILCKOM IESITEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIHHOCTH;

YCTAHOBKH Ha aKTHBHOE y4acTHE B PEIICHHM MPAKTUYECKHUX 3aJlady COIMATbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTEpECa K TMPAKTHYECKOMY H3y4eHHI0 Tpodeccuid  pa3IuyHoro  poja,
B TOM YHUCJI€ HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUH;

YBAXKEHUS K TPYAY, JIOJISIM TPpyJa U pe3yabTaTaM TPYyJ0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UHIUBUIYTHLHON TPAEKTOPUHN 00Opa30BaHus,
Oynymielr mpodeccuu W peanu3aiiil COOCTBEHHBIX >KU3HEHHBIX IUUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U MOTpeOHOCTEH
00I111eCTBA;



6) ’K0J10rMYecKOro BOCIIMTAHUS:

AKOJIOTMYECKU 1e7IeCO00pa3HOTO OTHOILICHHS K TPUPOJIe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHUSl TJIOOAJBHOTO  XapakTepa »HKOJOTMYECKUX MpoOJeM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MTPUPOITHON U COLMATILHON CPEIbI;

OCO3HaHMUsSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKEHUM XUMHH JJIA pPElICHUs
BOIIPOCOB PAIIMOHATIBHOTO MIPUPOAOTIOIB30BaAHUS;

AKTUBHOTO HENPUSTHUS JACHCTBUMN, MPUHOCIIIUX BpEI OKPYXKAIOUIECH MPUPOTHOM
cpene, yMEHHUS TMPOTHO3MPOBATH HEOJIATOMPHUATHBIC 3KOJIOTHYCCKUE TOCIICICTBUS
MPEIIPUHUMAEMBIX JICHCTBUN U MPEAOTBPAIIATh UX;

HaJIMYUs PA3BUTOTO SKOJOTMYECKOIO MBIIUICHHS, SKOJOTHYECKOM KYJbTYPHI,
OTbITA JIESITEIBHOCTH IKOJOTUUECKON HANpaBICHHOCTU, YMEHHUSI PYKOBOJICTBOBATHCS
MMM B TO3HABATEJIbHOM, KOMMYHUKATUBHOMW W COIMAJILHON MpPaKTHUKE, CIOCOOHOCTHU
1 YMEHHUSI aKTUBHO MPOTHUBOCTOATH HICOJIOTHH XeMO(pOOHH;

7) UEHHOCTH HAYYHOT'0 IO3HAHUS:

c(hOpMHUPOBAHHOCTU MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPaKTUKU;

MOHMMAaHUS CrIeU(PUKU XUMUU KaK HAyKH, OCO3HAHUS €€ POJih B (POPMUPOBAHUU
pallMOHAJIBHOTO HAYYHOTO  MBIIIJICHUS, CO3JaHUM IEJOCTHOTO MPE/ICTaBICHUS
00 OKpY’KarolleM MUpE KaK O €IMHCTBE MPUPOIbI U YETIOBEKA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHUu POoOJIeM COXpaHEHUSI IIPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JIJIS COBPEMEHHOM IIUBUIIN3AIINH: B €€
I'YMAHUCTHYECKOW HANpaBICHHOCTH M BAXHOM pOJM B CO3JIaHUM HOBOW Oa3bl
MaTepUAIbHOM KYJIBTYpbI, PEIICHUU TIJIO0ATbHBIX MPOOJEM YCTOWYHUBOIO PA3BUTHS
YEJI0BEUYCCTBA — CBIPhEBOM, SJHEPTreTUUSCKOM, MUIIEBON U IKOJIOTHYECKON OS30ITaCHOCTH,
B Pa3BUTHU MEIUIIMHBI, 00CCTICUCHUM YCJIOBHUM YCIEIIHOTO TPYyJa U IKOJOTUYECKU
KOM(pOPTHOM JKM3HU KaXKA0T0 YJICHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: MOHHUMAHUSI CYITHOCTH METOJOB IMO3HAHWS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJTy4YaeMble
3HAHWS JUI aHadu3a U OOBSICHEHHS SIBIICHUH OKPY’KAIOIIETO MHUpPA U MPOUCXOMISIINX
B HEM WM3MEHEHUMW, YMEHHS JellaTh 0OOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOUTUXCS JAHHBIX C IEJIbIO MOTYUYCHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO HMCIOJIb30BaTh XUMHUYECKUE 3HAHUS JJIsI PEIICHUs
po0JieM B peaIbHBIX KU3HEHHBIX CUTYaIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIBCKOM NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY MOJYYE€HHUIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUH C >KM3HECHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pasIuyHbBIX cdepax mnpodeccrnoHambHOMI
NEeSATETbHOCTH.



METAINPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHbIC PE3yJIbTaThl OCBOCHUS YUEOHOTO MpeaMeTa « XUMUs) Ha yPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE I (POPMUPOBAHUSI MUPOBO33PEHHS 00YUAIOITIXCS MK IUCITUTUTMHAPHBIC
(MeXTIpeMeTHBIC) OOIICHAYYHBIE TOHATHS, OTPAXKAIOIIME I[EJIOCTHOCTh HAyYHOU
KapTHHBI MUpa M CHEIU(PHUKY METOJOB TO3HAHMS, HCIIOJIB3YyeMBIX B ECTECTBEHHBIX
Haykax (MaTepus, BEIIECTBO, DHEPIHs, SIBJICHUE, MPOIECC, CUCTeMa, HAYYHBIA (aKT,
NPUHIKI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, MCCIEIOBaHHE, HAOIIOJICHUE,
U3MEpEeHHE, YKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJIbHbIC yueOHBbIC JCHCTBHs (MMO3HABATENbHBIE, KOMMYHHKATHUBHEIC,
peryJsiTUBHBIE), obecrneunBarone ¢GopMupoBaHue (YHKIIMOHAIBHOM T'PaMOTHOCTH
Y COIMAIbHON KOMITETEHIIUU 00YYaIOUXCsl;

CIIOCOOHOCTh OOYYAIOIIMXCSl HMCIOJB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHUSA M YHUBEPCAJIbHBIE y4eOHbIE JCHCTBUS B MO3HABATEIILHON
U COIIMAJIbHOM TTPaKTHUKE.

MeranpeaMeTHbIe  Pe3yJNbTaThl  OTPAXKAIOT  OBJIAJICHUE  I[TO3HABATEIIbHBIMU,
KOMMYHUKATUBHBIMH M PETYJISATHBHBIMUA YHUBEPCATHHBIMUA YICOHBIMU JCHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornueckue aeliCTBUA:

CaMOCTOSTEIIbHO (DOPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPENIEINIATh SN ACATEILHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTUKCHUS,
COOTHOCHUTD PE3YJIbTATHI ICATCIILHOCTH C MMOCTABJICHHBIMU LIESIMU;

VCTIOJIb30BATh TP OCBOCHUM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICJISATh
XapaKTEPHbIC MPU3HAKH TOHATHM W YCTAHABJIMBATh WX B3aWMOCBS3b, MCIIOJb30BAaTh
COOTBETCTBYIOIIME TIOHATHUS JIJIs1 0OBSICHEHUS OTIASIbHBIX ()aKTOB M SIBJICHUIA;

BBIOMpATh OCHOBAHUS W KPUTEPUU JJIsl KIACCU(PUKAIIMU BEUIECTB U XUMUUYECKHUX
peaKuuii;

YCTAHABIIMBATh NPUYUHHO-CIICICTBEHHBIE CBA3U MEXKIY U3Yy4Ya€MbIMU SBJICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYKICHUs (MHAYKTUBHBIC, IETyKTUBHBIE, TI0 AaHAJIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH UM TPOTHBOPEUMSI B PACCMATPUBAECMBIX  SIBJICHUSX,
(GhOopMyITUPOBATH BBIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh B IPOLECCE MO3HAHUA, HCHOJIB3YEMbIE B XUMHUM CUMBOJIMYECKHUE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYCCKHUI 3HAK
(cuMBOJI) SJeMeHTa, XuMuueckas G(opMyJsa, ypaBHEHHE XUMHUUYECKOM peakiuu —
P PEIIeHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JI1 BBISBICHUS XapaKTEPHBIX NPU3HAKOB H3YUAEMBIX
BEIIIECTB U XUMUUYECKUX PEAKIINM.



Ba3oBble uccieaoBaTe/IbCKHeE AeHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHMUSI BEIIECTB U XUMUYECKUX PEAKIIUH;

dbopMyIMpoBaTh IEIM W 3aJa4d HCCIIEIO0BaHMS, HCIIOIb30BaTh ITOCTABJICHHBIC
U CaMOCTOSITEIFHO C(HOPMYITMPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS
¥ OCHOBHI 1711 JOPMHUPOBAHUS THIOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3HIBAEMBIX
CYXIICHUU;

BJIQJICTh HABBIKAMH CAMOCTOSITEILHOTO MJIAHUPOBAHUS U TIPOBEACHUS YUCHUUECKHUX
AKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHMS HAOIIOJaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (GopMymupoBaTh 000OIICHUS
U BBIBOJbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3yJIbTATOB HCCIECNOBAHUS, COCTABJISATH
000CHOBaHHBIN OTYET O MIPOJICTAaHHON padoTe;

pruoOpEeTaTh OMBIT YICHUYSCKOU HCCIIEIOBATEIILCKON U ITPOCKTHOM JEATeIbHOCTH,
MPOSIBIIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOUCKY METOJIOB PEILICHUS
MPAKTUYECKUX 3aJ]1a4, TPUMEHEHUIO PA3IMYHBIX METOI0B IMO3HAHMUSI.

Pabora ¢ undopmanmueii:

OpPUEHTHPOBATHCS B PA3IWYHBIX MCTOYHHKAX WHGOpMaluU (HAyIHO-MOMyJIsIpHAs
JUTEepaTypa XUMHUYECKOTO COJEp)KaHUA, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUJOB U (POPM IPEICTaBICHUS, KPUTHUECKU
OILICHHBATD €€ JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

(opMyIMpOBaThH 3aIPOCHl U IPUMEHSTH Pa3INYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOopMaLuu, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeSIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  MCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3TMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMpaTh ONTHUMAIbHYIO (hopMmy mpenctaBieHus WHOOpMaIuu
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KaueCTBE CPEACTBA MpU paboTe C XUMHUYECKOU
uH(popmanuen: TpUMEHITh MEXIpeAMETHbIE (PU3HMUECKUe U MAaTEMaTUYECKHUE) 3HAKU
Y CUMBOJIBIL, (hOpMYJIbI, a00pEeBUATYPbl, HOMEHKJIATYPY;

UCIIONIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISIHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXXKJIaeMOW TEeMbI B XOJ.i¢ JHaiora W/uiu
JMCKYCCUH, BBICKA3bIBaTh HJEH, (POPMYIMPOBATH CBOU TMPEIOKEHUS OTHOCUTEIHHO
BBITIOJTHCHHUS TTPEIOKEHHON 3a1a4H;

BBICTYNIaTh C TMPE3CHTAlMCH pEe3yJbTaTOB IIO3HABATEIHHOU JIESITEIILHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMH TIPHU BBIMOJTHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTHUYECKOW paldOThl TO WCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIICCTB, peaiM3alliid y4eOHOro TpoekTa W (OPMYyIHPOBATH BBIBOIBI
M0 pe3yJibTaTaM MPOBEICHHBIX HCCIICIOBAHUN MyTEM COTJIACOBAHMS TO3UIUN B XOJIE
00CyXKIeHusI 1 0OMEeHa MHEHHUSIMHU.



PeryjisiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe JIeHCTBUSA

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO  IMO3HABATEIHHYIO
JESITeNIbHOCTh, OMNpEeNeNsisi €€ WeMd M 3aJadyd, KOHTPOJIMpOBaTh U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil allTOPUTM JCHCTBHIA TIPH BHITIOTHCHUH
y4eOHBIX U MCCIICIOBATEIILCKUX 3aj]a4, BRIOMpaTh Hanbosiee 3(pHEeKTUBHBIN CIOCO0 UX
pEIICHHUS C YI4ETOM TOTyUSHUsI HOBBIX 3HAHMI O BEIIECTBAX U XMMHUCCKHUX PEaKIIHsIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATETPHOCTH HAa OCHOBE CaMoOaHalN3a |
CaMOOIICHKH.

IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pe3yNbTaThl OCBOEHUSI MPOrPaMMbl CPEIHEro OOIIEro oOpa3oBaHuUs
0 XMMHUHM Ha 0a30BOM YpOBHE OPHUEHTUPOBAHBI HAa OOECIEYEHHE MPEUMYIECTBEHHO
0011e00pa3oBaTeNbHOMN U OOIIEKYJIBTYPHOU MOATOTOBKH 00ydaroruxcsi. OHU BKIIOYAIOT
cnenupuyueckre Ui y4eOHOTO mpeaMeTa «XHUMHs) HaydHble 3HaHUS, YMEHUs
U CIOCOObI JEHCTBUM 110 OCBOCHUIO, MHTEPIPETAIIMH U TPEOOPa30BaHUIO 3HAHUM, BUJIbI
JEATEIbHOCTU MO TOJYYEHHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX
Y4EOHBIX M pealbHBbIX >KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHEW. B mporpamme
110 XUMUU MIPEMETHBIC PE3YIbTaThl IPEACTABICHBI MO TOJaM U3yUCHHUS.

K xoniy oOydenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl OCBOEHUSI Kypca
«Oprannyueckasi XuMHs OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O XUMUUYECKON COCTaBJISIONICH €CTeCTBEHHO-
HAy4yHOM KapTHUHBI MHUpa, POJM XUMUU B TIO3HAHUM SBJICHUW TMPUPOIBI,
B (QOPMHUPOBAHUM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€ (PYyHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOIWMOMW Il PEeHIeHUs MPAKTUYECKHX 3a7a4 M OIKOJOTUYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOM XMMUYECKNX 3HAHUW, KOTOPas BKJIIFOYAET: OCHOBOMOJIATAOIIINAE
MOHATUS (XMMUYECKHI HJIEMEHT, aToM, J3JIEKTpPOHHAas 000JI0YKa aToma, MOJIEKyJa,
BAJICHTHOCTh, 3JEKTPOOTPUIIATEILHOCTh, XUMHUYECKasl CBSA3b, CTPYKTypHas (opmyia
(pa3BepHyTas U COKpaIlleHHas1), MOJIb, MOJIAPHAsI Macca, MOJISIPHBIN 00beM, yTIIepOaHBIH
ckeJeT, (DyHKIMOHAIbHAs IPYIIa, paJuKai, U30Mepus, U30MEPbl, TOMOJOTUUECKUHN P,
FOMOJIOTH, YTJI€BOJAOPOAbI, KHUCJIOPOJI M a30TCOJAEp)KAIIME COCIUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI
(Teopust crpoeHus oprannueckux BemiectB A.M. byTiepoBa, 3aK0H COXpaHEHHUSI MaCChl
BEIIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XMMUU; MUPOBO33PEHUECKHE 3HAHUS,
JeXxalye B OCHOBE NMOHUMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
(aKTONOTUYECKHE CBEJCHUS O CBOWMCTBaX, COCTaBe, INOJYyYCHHMH U 0€30MacHOM
WCIIOJB30BAaHUN BXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY W MPAKTUYECKOUN
NEATEIbHOCTH YEJIOBEKa;



cOpPMUPOBAHHOCTh YMEHUU BBIABISATh XapaKTEpHbIE MPU3HAKH TOHATHUH,
yCTAaHABJIMBAaTh HMX B3aWMMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHUS
IIPU OMMCAHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTaHUYECKUX COCTMHEHU;

chOpPMUPOBAHHOCTh YMEHMH HCIOJB30BaTh XMMHYECKYI0 CHMBOJHKY IS
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHOH) (opMy
OpraHUYECKUX BEUIECTB M YPAaBHEHUN XMMHYECKUX PEaKIMil, U3rOTaBIMBATh MOJEIU
MOJIEKYJI ~OPraHMYECKMX BEIIECTB i1 WUIIOCTPAMM HUX  XUMHUYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAAJIC)KHOCTh HU3YUYEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY U CTPOCHHIO K OMpEACICHHOMY Kjaccy/Tpyrre
COEIUHEHUM  (YIJIeBOJOpPOMAbI,  KHUCIOPOA W  a30TCOAEpXkallue  COEIUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), aBaThb KM Ha3BaHUSA IO CHCTEMAaTHYECKOU
Homenkiarype (IUPAC), a Takke NpPUBOAUTH TPUBHAIbHBIC HA3BAaHUS OTAEIbHBIX
OpPraHMYECKHX BELIECTB (ITUJIEH, IPONUJICH, ALlETUJIEH, STHUJICHIJIUKOIIb, TIIMLEPUH, (EeHOM,
(bopmaniblierus, aneTalbIerul, MypaBbuHasl KUCJIOTA, YKCYCHas KHCIOTa, OJIEMHOBAs
KHCJI0Ta, CTEApUHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, KpaxMmaJl, LIeJUII0JI03a, TIIULHUH);

c(OPMUPOBAHHOCTh YMEHUSI ONPEIEINIATh BUAbl XUMUUYECKON CBSA3U B OPraHUYECKUX
COEMHEHUAX (OJMHAPHBIE U KPATHBIE);

COPMUPOBAHHOCTh ~ YMEHHUS INPUMEHATh MOJOXKEHUS TEOPUU  CTPOCHMS
opranuueckux BemiecTB A.M. ByTiepoBa s OOBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTaBUTENICH Pa3IMUYHbIX KJIACCOB OPraHUYECKHX
BEIIECTB (METaH, 3TaH, TWICH, MPONWICH, alleTWIeH, OyTtaauen-1,3, MmeTunOyTaarueH-
1,3, OeH301, METaHOJ, ATaHOJ, 3TUJICHIVIMKOJb, TJIUUEPUH, (EHOJ, aleTalIbJeru/,
MypaBbMHAsA M YKCYCHasl KUCJIOTBI, IJIIOKO3a, KpaxMmall, LEJUII003a, aMUHOYKCYCHas
KHCJIOTa), WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXAY HHUMU YpaBHEHUSMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOPMUPOBAHHOCTh YMEHHMSI XapaKTE€pU30BaThb HWCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (HEQTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBl MX MEpPepadOTKH U MPAKTHUECKOE
MpPUMEHEHHE TPOAYKTOB NEepepabOTKH;

c(hOpMHUPOBAHHOCTH YMEHUI TIPOBOJUTH BHIYUCIICHHS 110 XUMUYECKUM YPABHCHHSIM
(maccel, o00beMa, KOJMYECTBA HCXOJHOTO BEIIeCTBA WJIM MPOAYKTa peaKIuu
M0 U3BECTHBIM Macce, 00bEeMY, KOJMYECTBY OJIHOIO W3 MCXOJHBIX BEIECTB WU
MPOJIyKTOB PEaKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUM BJIQJIETh CUCTEMOW 3HAHMN 00 OCHOBHBIX METOJIax
HAay4YHOTO MO3HAHUS, UCIOJb3YEMbIX B XUMHUU MPU U3YUCHUU BEIMIECTB U XMMUYECKHUX
ABJICHUM (HAOMIOAEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJACIHUPOBAHUE), HCIOIb30BAThH
CUCTEMHBIC XUMHUUYECKUE 3HAHUS JJISI MPUHSTUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYALMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM;



c(hOpMHUPOBAHHOCTh, YMEHUW COONIOMATh TMpaBWiIa ITOJb30BAHUS XUMHUYECKOU
NoCyJ10i U 1abopaTOpHBIM 000PYIOBAaHUEM, A TAKXKE MPAaBUIIa OOpAIlIEHUs C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSIMU IO BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh ~ YMEHWM  IUIAHUPOBATh W BBIMIOJNHATH  XUMHYECKUN
AKCIIEPUMEHT (TPEBpAIlEHUs] OPTraHWYECKUX BEIIECTB MNPU HArpeBaHUM, IOIY4YCHUE
ATUJIEHA U HU3YYEHUE €r0 CBOMCTB, KAQUECTBEHHbBIC PEAKIIMM OPraHMYECKHUX BEIECTB,
JeHatypaius O€JIKOB MPU HArpeBaHUM, IBETHBIC PEAKIIUU OEJIIKOB) B COOTBETCTBHUHU
C MpaBUJIaMU TEXHUKHU 0€30MacHOCTU MpU OOPAIlEHUH C BEIIECTBAMH U JTaOOPATOPHBIM
000pyIOBaHUEM, TPEICTABIATH PE3YyIbTAThl XUMHUYECKOTO JKCIIEpUMEHTa B (Gopme
3aMKuCcH yYpaBHEHUN COOTBETCTBYIOIIMX PEaKIUi U (POpMYyIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKU  AHAIM3HPOBATH  XUMHUYECKYIO
nH(pOpMaIIo, MOJYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOM nH(oOpMaiuu,
WNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOAATh MTPaBUiia SKOJIOTUUECKH 11€JIECO00Pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM NEATEIBHOCTH B LIENAX COXPAHEHUSI CBOETO 3/I0POBbBS
U OKpY’XXarolled MPUPOTHON Cpe/ibl, OCO3HABATH OIMACHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHU3MBbl OIPE/ICIEHHBIX OPraHUYECKUX BEIIEeCTB, MOHUMas cMbIci nokasarens [1JIK
(npenenbHO  JOMYCTUMOM  KOHIEHTPAIMM), TOSACHATH Ha MpUMEpax CrIocoObl
YMEHBIICHUS U TPEOTBPAILICHUS] UX BPEAHOTO BO3CHCTBUS HA OPTaHU3M UYEJIOBEKa;

JUIT O0y4YarolIuXCsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbSI: YMEHHE
MPUMEHAITh 3HAHUA 00 OCHOBHBIX JIOCTYNHBIX METOJIaX IIO3HAHUS BEIIECTB
U XUMHUYECKUX SIBJICHHI;

JUTSL CJICTIBIX M CJIA0OBUISIIMX OOYYaIOIIUXCS: YMEHUE HCIOIb30BaTh peiibedHO
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins ayisd 3anucu XumMudeckux Gpopmyi.

K xonity o0yuenus B 11 kiacce mpeaMeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «Ooimas
Y HEOPTaHUYECKAs] XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUM: 0 XAMUYECKOU COCTAaBJISIOIIEH
€CTEeCTBEHHO-HAYYHOUW KApTHUHBI MHUpPA, POJM XUMHUHU B TO3HAHUU SIBJICHUU MTPUPOIHI,
B (OpMHUpOBAaHMM MBIIUICHUS] U KYJbTYPhl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOMUMOW [JIsi PEIICHHS MPaKTUYECKHX 3a7ad M HIKOJOTHYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpeie;

BJIAZICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPAasi BKIIFOYAET: OCHOBOIOJIArarolIne
MOHATHUS (XUMUYECKUN DJIEMEHT, aTOM, HW30TOI, S-, p-, d- 2JEKTpPOHHBIC OpOUTAIU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM o0beM, BaJICHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKasi CBsI3b (KOBAJICHTHas,
MOHHAasl, MeTAJUIMYeCcKasi, BOAOPOAHAs), KPUCTAIUIMYECKAS PEIIETKA, TUIIbl XUMUUECKUX
peakIui, pacTBOp, ANEKTPOJHUTHI, HEIJIEKTPOIUTHI, AICKTPOJIUTHIECCKAS THUCCOIIUAIINS,
OKHCIIUTENIb, BOCCTAHOBUTEINIb, CKOPOCTh XHMHYECKOW pPEaKUHUH, XUMHUYECKOE
pPAaBHOBECHE); TEOPUU M 3aKOHBI (TEOPUSl AIEKTPOJIUTHUYECKON JAUCCOIMALINH,



nepuoanueckuii 3akoH .M. MenaeneeBa, 3aKOH COXpPAaHEHHsS] MAacChl BELIECTB, 3aKOH
COXpaHEHUsl U MPEBPAILECHUS YHEPTUU NMPU XUMUUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XHMHHM, MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS TPUYUHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOIOTHYEeCKUE
CBEJICHUS O CBOMCTBaX, COCTaBE, MOJYUYECHUH U OE30ITaCHOM HCIIOIb30BaHUN BAXKHEHIIINX
HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTUICCKOMN NEITEIHHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTepHbIC TMPU3HAKU TIOHSATHH,
YCTAHABIMBAaTh HMX B3aUMOCBA3b, HCIIOJb30BaTh COOTBETCTBYIOIINE MOHSTHUSA
MIPU ONKMCAHUHN HEOPTAHUYECKUX BEIIECTB U UX MIPEBPAILCHUN;

c(OPMUPOBAHHOCTh YMEHHMM  HUCIIOJIB30BAaTh XHUMHUYECKYIO)  CHMBOJIUKY JJIS
cocTaByieHHs (DOPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUN, CUCTEMAaTHUYECKYIO
HoMeHknatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUSI OTHAEIbHBIX HEOPTaHUYECKUX
BellleCTB (yrapHblii Tra3, YIJIEKHCIBIA Ta3, aMMHUaK, ralieHas HW3BeCTb, HeramieHas
U3BECTh, MUTHEBASI COJIA, MUPUT U JPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OINpPEACNSITh BaJCHTHOCTh U CTENEHb OKHCICHUS
XMMHUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU CBS3U
(KoBaJIeHTHasi, HWOHHAs, METaJUIMYeCcKas, BOJOPOAHAs) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIsIpHAs, UOHHAs,
MeTaJuIMuecKas ), XapakTep Cpe/bl B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAIICKHOCTh HEOPTaHUYECKUX
BEIIIECTB IO HUX COCTAaBY K OMNPEICICHHOMY KJAacCy/TpyIie COeAMHEHHH (IpOoCThie
BEIIECTBA — META/UIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHHUS, KHUCJIOTHI, aM(OTEpHbIC
TUAPOKCHUIBI, COJIHN);

c(hOPMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOAUYECKOrO0 3aKOHA
JI.1. MenzeneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIHHYIO
Y MIPOTHOCTUYECKYIO (DYHKIINU;

c(hOpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuoamdeckoid cCUCTEMBl XUMHUYECKHX
sanemenToB [[.U. MenpeneeBa, UCOJb3ys MMOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTATIN,
«QHEPTreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWMCTB
XAMUYECKUX BJIEMEHTOB M UX COEIWHEHUM 1O mnepuojam u rpynnam [lepuomnueckon
CHCTEMBbI XUMHYECKUX dJIeMeHTOB /(.M. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE
CBOMCTBA  HEOPraHWYECKHMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKAATh
CyIIECTBOBAHME TE€HETUYECKOM CBS3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMU
C IOMOIIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMUYECKHUE PEAKITUU TI0
pa3IMYHBIM TpU3HAKaM (YHCIYy U COCTaBy pearupyrolyx BEIIECTB, TEIIOBOMY
addekTy peakuuu, HU3MEHEHUIO CTENeHEH OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH
peaKiMM, YYaCTUIO KaTaanu3aTropa);



c(hOpMHUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHMS PEaKUUW Pa3IMYHBbIX THUIIOB,
MOJIHBIE M COKpAILlEHHBIE YPAaBHEHMsI PEaKIMii MOHHOTO0 OOMEHA, YYUTHIBasi yCIIOBHUS,
IPU KOTOPBIX 3TH PEAKLINH UAYT J0 KOHUA;

c(OPMHUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  PEAKIMH,  MOATBEPKIAIOIINE
KaueCTBEHHBI COCTaB Pa3IMYHBIX HEOPTaHMYECKUX BEILECTB, PACIIO3HABATH OIMBITHBIM
IyTEM MOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECCTB;

cOPMHPOBAHHOCTh  yYMEHWH  pPACKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3THX
peaKLui;

c(hOpPMHUPOBAHHOCTh yMEHUH OOBACHITh 3aBHCHUMOCTh CKOPOCTH XHMHYECKOU
peakiMu OT PAa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS] XUMHYECKOTO pPaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latensbe);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUUYECKUE MPOIECCHI, JICKAIUE
B OCHOBE MPOMBIIUICHHOTO TMOJYyYEHHUS CEPHOM KHCIOThI, aMMHaKa, a TakxKe
c(hOpMHUPOBAHHOCTH MPEJCTaBICHUN 00 OOIIMX HAYYHBIX MPUHIIUIIAX U SKOJIOTUYECKUX
mpo0seMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCIIEHUS C UCIOJIb30BAHUEM MTOHSTHUS
«MaccoBas 107151 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILICHHUM Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BEIIEeCTBa UM 00beMa T'a30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Win 00beMy OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3¢ dekTa
pEaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, IPEBPAICHUS U COXPAHEHHUS
SHEPIUH;

cOPMUPOBAHHOCTh YMEHUW COOJIIOIaTh TMpaBWIa TMOJb30BAHUS XUMUUYECKOU
MOCY/101 U 1abopaTOpHBIM 000PYI0BAaHUEM, A TAKXKE MPABUIIA OOPAIIEHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSIMU 1O BBITTOJIHEHUIO JTAOOPATOPHBIX XUMUUECKUX OTBITOB;

c(hOpMUPOBAHHOCTb  yYMEHUN  IUJIAHUPOBATh W BBINOJHATH  XUMUYECKUU
AKCIEPUMEHT (pa3jioKEHUE IMEepOKCHAa BOAOpPOAAa B MPUCYTCTBUM KaTalIA3aTOpA,
OTIpE/ICJICHUE CPebl PACTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOTO WHJIUKATOPA,
BIIMSIHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XMMUYECKOW PEaKIUU, PEaKIIMM HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKIuu Ha Cyib(dar-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KaTUOH
aMMOHMSI, pellIeHUEe FKCIIEPUMEHTAIIbHBIX 3a7a4 1o TeMaM «MeTtaibsl» u « Hemeramib»)
B COOTBETCTBUU C MpaBUJIAMU TEXHUKUA O€30MAaCHOCTH MPH OOpAICHUH C BEIIECTBAMU
u  71a0opaTOpHBIM  OOOPYJIOBAaHHEM, TMPEACTABIATH  PE3YJbTAThl  XUMHUYECKOTO
JKCTIepUMEHTa B (GOpMe 3aluCh yPaBHEHHH COOTBETCTBYIOIIMX  PEAKIHUHA U
(GhopMyTUPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ yMEHUM  KPUTUYECKH  AHAIM3UPOBATH  XUMHYECKYIO
uHoOpMaIMIO, TOJIyYaeMyK) €3 pPa3HbIX HCTOYHHUKOB (CpEACTBA  MaCCOBOM
KOMMYHUKaluu, UHTepHeT u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MPaBUIIa HIKOJIOTMUYECKH LEIecCO00pa3HOro
MOBEJICHUSI B OBITY W TPYJAOBOW NEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 3J0POBBS
U OKpYXarolleil MPUPOJHON Cpelibl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA >KUBBIC



OPTraHu3Mbl OIPEIEIICHHBIX BEIIECTB, MOHMMAas cMbIcia nokaszarens [IJIK, mosicHsaTh
Ha MpUMepax CHOCOOBI YMEHBIICHHUS] W TMPEAOTBPAIICHUS MX BPETHOTO BO3ICUCTBUS
HA OpraHU3M YE€JIOBEKA;

JUIsi  O0y4YaroluMxcsi C OrPAaHUYCHHBIMM BO3MOXXHOCTSIMU 37I0POBBS: yMEHUE
IPUMEHSTh 3HAHUA 00 OCHOBHBIX JIOCTYIHBIX METOJaX II03HAHUS BEIIECTB
1 XMMHYECKUX SBJICHUM;

JUTSL CTICTIBIX M CIIA0OBHSIIMX OOYYAIOIINXCS: YMEHHE MCIOIb30BaTh PElbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux popmy.
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Paszneu 1. Teoperudyeckue OCHOBBI OPraHUYECKOM XUMMHU

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoeHus
OpraHUYEeCKUX
COCJTMHECHUN

A.M. bytneposa

3

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BO3HUKHOBEHUE, Pa3BUTHE

Y 3HAYEHHE B MOJTYYEHUN HOBBIX
BEIIECTB U MATEPHUAJIOB.

Teopus cTpoeHUST OPraHNYECKUX
coenunenu A.M. bytneposa,

€€ OCHOBHBIE ITOJIOKECHUS.
CtpykTypHBIE POPMYJIIBI OPraHUUECKUX
BemiecTB. ['oMonorus, uzomepus.
XUMHUYECKAs CBSI3b B OPraHUYECKUX
COEIMHEHUSX: KPATHBIE CBS3H,

G- U T-CBSI3HU.

[IpencraBnenue o Kiaccupukanum
OpraHUYECKHX BEIIECTB.
Homenknarypa oprannaeckux
COEIMHEHUH (CUCTEMaTHYeCKas)

Y TPUBUAJIbHBIC HA3BAHUS BAKHEUIIINX
MPEJICTABUTEIICH KJIACCOB OPTraHUYECKUX
BEILIECTB.

PackppIBaTh CMBICI U3y4aeMbIX
MOHSATUH (BBIABIIATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aMMOCBSI3b.

[IpuMEHSTh OJIOKEHUS TEOPUHU
CTPOCHUSI OPraHUYECKUX BEIIECTB

A. M. BytnepoBa st 00bICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHHSI.

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTaBJICHUS MOJIEKYJISIPHBIX

U CTPYKTYPHBIX (Pa3BEPHYTOMH,
COKpAIIEHHOMN ) POpMYJT OPraHMYECKUX
BEILIECTB.

OrnpenensiTe BUJIbl XUMUYECKON CBS3H
(onuHapHbBIE, KPATHBIE) B OPraHUYECKUX
COEIUHEHUSIX.

PackpeiBaTh poJib OpraHUYECKON XUMUU
B IIPUPOJE, XapAKTEPU30BATh €€




JKcneprUMeHTAIbHbIE METOIbI
n3y4eHHsl BeleCTB U UX NMpeBpalleHuii:
e /leMOHCTpauu:

— O3HaKOMJIEHHE ¢ 00pa3IamMu
OpPraHUYECKUX BEIICCTB M MaTepUaIaMu
Ha MX OCHOBE;

— OMBITHI MO MPEBPALICHUIO
OpPraHUYECKUX BEIICCTB MPH HarpeBaHUU
(ru1aBieHue, 0OyrIMBaHUE U TOPEHUE).

e JIaGopaTopHBbIE OMBITHI:

— MOJIETTUPOBAHUE MOJIEKYI
OpPraHUYECKUX BEILECTB

3HA4YCHHE B )KM3HU YCIIOBEKA,
WJUTIOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HaOmronaTe 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIE OIBITHI; IPOBOJAUTH
1 OIIMCHIBATH JIAOOPATOPHBIC OMBITHI

U TIPaKTUYECKHE PabOTHI

Hroro no pazgeny

Paszgeua 2. Yriaesoaopoasl

2.1 | TlpenenbHbIC AJIKaHBI: COCTaB U CTPOCHHUE,
YIJI1€BOAOPOIbI — rOMOJIOTUYECKHM psia. MeTaH U 3TaH —
AJIKaHBI MPOCTENIINE MPEACTABUTENH aJTKAHOB:

COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA
(peakiuu 3aMeleHus: U TOPEHUs),
HaxO0XXJICHUE B MIPUPOJIC, OTYyUCHHE
U [IPUMEHEHHUE

2.2 | HenpenenbHbIC AJIKEHBI: COCTaB M CTPOCHUE,
YTJIEBOJIOPO/IbI: TOMOJIOTUYECKUM psijl. DTUIICH —

aJIKCHBI, aJIKAJIUCHBI,
AJIKUHBI

MPOCTEUIINH NPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
bu3YecKue U XUMUIECKHE CBOMCTBA

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISATH HX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MOHSATHUS

MIPY OTIMCAHUH COCTaBA, CTPOSHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIUHCHUM.

Hcronp30BaTh XUMUYECKYHO CUMBOJIHKY
JUISl COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOMH,
COKpAIIeHHOM ) (hOPMYJT OpPraHUYECKUX
BEIIIECTB.




(peakiuu ruApupOBaAHHUS,
rajloreHUpPOBaHMS, THIpATALIUH,
OKHCJICHUSI ¥ TIOJIMMEPU3AIIUHN )
Hax0JICHUE B IPUPOJIE, OTyUCHUE
U TIPUMEHCHHUE.

Ankanuensl: Oytaaues-1,3

u MeTuiIOyTaaues- 1,3, xumudeckoe
CTPOCHHE, PEaKIIMs MOJTUMEPU3AIINH,
MIpUMEHEHME (JIJIs1 CHHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
Kay4yyKa 1 pe3UHBI).

ANKWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTHYECKUI PS/I.
AlLeTHIIEH — IPOCTEUIINN
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (PU3NUSCKUE
U XMMUYECKHE CBOMCTBA (peaKuu
TUJPUPOBAHMS, TAJIOTCHUPOBAHUS,
rUApaTaIliy TOPEHUs), HAXOXKICHUE
B IIPUPO/IC, TTOTYyUYEHUE U IPUMEHEHHUE
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ApomaTtuyeckue
YIJIEBOAOPOABI

ApeHbl: 0€H30J1 U TOTYOJI, COCTaB,
XUMHYECKOE CTPOECHHUE MOJIEKYII,
dbuznYecKre 1 XUMHUYECKHUE CBOMCTBA
(peakiuy rajJoreHupoBaHuUs

Y HUTPOBAHUS ), IOTYyUYEHHUE

U IpuMeHeHne. BiausHaue 6en3ona

VYcranaBauBaTh NPUHAMJICKHOCTD
BEILIECTB K OMPEJEICHHOMY KJIacCy
YIJIEBOJIOPOJIOB MO COCTaBY

Y CTPOEHUIO, HA3BIBATh UX

110 CUCTEMAaTUYECKO HOMEHKIIATYPE;
MPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OTACJBHBIX MIPEJCTABUTEIICH
YIJIEBOJOPOIOB.

OnpenensTe BUIBI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITIOCOOHOCTH
YIJIEBOJIOPOJIOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHUE,
NpUMEHEHUE, PU3NIECKHE

1 XUMHUYECKHUE CBOMCTBA, Ba)KHEHIIINE
CIOCOOBI MOTYUYECHHS TUITUYHBIX
MIPEJICTAaBUTENICH Pa3IMUHBIX KJIACCOB
YIJIEBOJOPOAOB (METaHa, 3TaHa,
ATUJIEHA, alleTujIeHa, OyTaauena -1,3,
OeH3071a, TOJIyOJ1a).

BBISIBISTE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX




Ha OpraHU3M 4YesioBeKa. [ eneTnueckas
CBSI3b YIJIEBOJOPOJIOB
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[TIpupoHbie
VCTOYHUKU
YIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipuponuslii ras. [lomyTHeie HeTAHBIE
ra3sl. HedTp 1 ee mpoucxoxaeHue.
Crnioco0bl epepaboTKu HEeTH:
MEePEroHKa, KPEKUHT (TEPMHUYECKUH,
Katanmutudeckuid). [TpoayKTel
nepepaboTKu HEPTH, X IPUMEHEHHE
B [IPOMBILJIEHHOCTH U B OBITY.
KameHHBI yroJib 1 MPOAYKTHI €T0
nepepadoTKH.

JKCIePUMEHTATbHbIE METOABI
U3y4eHHs BellecTB

U UX NPeBpallleHui:

e JleMOHCTpaLMu:

— komtekuu «HepTe» u «Yromby;
— Buaeo(pparmeHT «BynkaHuzanus
PE3UHBD.

¢ JlaGopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHOE OIpe/iesICHNe
yIJIepoJia ¥ BOAOPO/1a B OPraHUYECKHUX
BELIECTBAX;

— O3HaKOMJIEHHE ¢ 00pa3laMu
IJ1aCTMAcCC, KayqyKOB U PE3UHBI;

— MOJIETUPOBAHUE MOJIEKYI
YIJIEBOJOPO/IOB U
raJIOr€HONPON3BOAHBIX.

peaxiuii ¢ UCIIOJIb30BaHUEM
CTPYKTYPHBIX (JOpMYIL.
XapakTepu30BaTh HCTOUYHUKU
YTIEBOIOPOAHOTO CHIPhS (HEPTD,
NPUPOIHBIN ra3, yrojib), CIocoObI UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TIOJTy4aeMbIX MPOAYKTOB.
Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HaOJI0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEpUMEHTA (J1A0OPATOPHBIE OIIBITHI
U IPAKTUYECKUE PAOOTHI).

CnenoBaTh mpaBuiiaM 6€301acHON
paboThI B J1abOpaTopuu

IIPU UCTOJIB30BAHUM XUMHUYECKON
MOCYJIbl U 000PY/IOBAHHUS, & TAKKE
MpaBuiaM OOpaIeHus ¢ BeIeCTBAMU
B COOTBETCTBUU C UHCTPYKLMAMU
BBITIOJIHEHHUSI JTAOOPATOPHBIX OMBITOB
U MIPAKTUYECKUX padOT M0 MOIYYEHUIO
Y U3YYEHUIO OPTaHUYECKUX BELIECTB.
IIpencraBiATs pe3yJibTaThl
AKCIIEpUMEHTa B (popme 3anucu
YPAaBHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeN1aTh BHIBOJIBI HA UX OCHOBE.
[IpoBOINUTH BBIUHUCIEHUS

JUISL OIIPENIETIEHUST MOJIEKYJISIPHOM




e [IpakTueckue paboThI:

Ne 1. Ilonyuenune sTuneHa u u3y4eHue
€ro CBOWCTB.

e PacueTHble 3a1a4u:

— ONPEAETICHUE MOJIEKYJIIPHOU
(opMyJIbI OPraHUYECKOTO BELIECTBA

110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB;

— pacyeTsl 10 YpaBHEHUIO XUMUYECKOM
peaxkuuu

(bopMyJIBI OPraHUYECKOTO BEIECTBA,
10 YPaBHEHUIO XUMUYECKON PEaKIIUU.
CaMOCTOATENBHO IJTAHUPOBATH

Y OCYILECTBIIATH CBOIO IO3HABATEIbHYIO
JESITEIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITeTbHOCTH

Hroro no pazgeny
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Paznen 3. Kuciaopojacoaep:xkamue opranndeckue coeTuHeHUus

3.1

Crouprsl. DeHon

3

[IpenenpHbIe OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOCHHE, PU3NIECCKUE K XUMUYSCKUE
CBOMCTBa (peaKIUU ¢ aKTUBHBIMH
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
cBs13b. DU3HOIOTHYECKOE JEHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
yeJIOBEKa.

MHOT0aTOMHBIC CITUPTHI: STHICHTITNKOJb
U TJIMICPUH, XUMHUYECKOE CTPOCHHE,
br3MYeCcKUe M XUMHYECKHIE CBOMCTBA
(B3auMOEHCTBHE CO MIECTOYHBIMU
MeTaJlJIaMH, KaueCTBECHHAs PEaKITUs
Ha MHOTOQTOMHBIE CTIPTHI).

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBISBIISATH UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIHUE TIOHSATHS

MIPY OTIMCAHUH COCTaBA, CTPOCHUS

Y TIPEBPAIICHUA OPTaHUYECKIX
COCIMHEHH.

Hcmonp30BaTh XUMUYECKYHO CUMBOJIHKY
JUTSL COCTABIICHUS MOJICKYJISIPHBIX

U CTPYKTYPHBIX (pa3BEepHYTOH,
COKpAIIeHHOH ) (hOPMYJT OPTaHUUYECKUX
BCIIICCTB.

YcTaHaBnmMBaTh MPUHAIICKHOCTD
BEIIIECTB K OMPE/ICTICHHOMY KJIacCy




DU3HOJIOTUYECKOE JIEVCTBUE

Ha OpraHusm yesnoseka. [ [pumenenune
TJIALEPUHA U ATUIICHTJIMKOJIS.
®enoin. CTpoeHre MOJEKYJIbI,
br3NYecKue 1 XUMUYECKHUE CBOMCTBA
dbenona. TokcuuHocTh (heHoIIa, ero
(hU3M0I0TNYECKOE IEUCTBUE

Ha opraHu3M denoseka. [I[pumenenne
dbeHomna

3.2

AJpaeruasl.
KapOoHOBBIE KUCTOTHI.
CrnosxHble 3pupbI

Anpaerunbl: GopMaTbIeTH T

U alleTaJIbJACTUl, XAMUYECKOE
CTpOeHHE, PUINIECKUE U XUMHUUECKHE
CBOMCTBA (pPEaKIUU OKUCIICHUS

Y BOCCTAHOBJICHUS, KAUECTBCHHbBIC
peaKkIum), moJiydeHue

U TIPUMEHEHUE.

OIHOOCHOBHBIE MPEEIIbHBIC
KapOOHOBBIE KHCIIOTBI: YKCYCHas
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
bu3nYecKue 1 XUMUYECKHUE CBOMCTRA
(oOmiue cBoiicTBa KUCIOT, peaKus
ATEpUPUKAIINN ), TIOTTyICHHE

u npuMeHeHue. CTeapuHoBast

Y OJICMHOBAS KUCJIOTHI KaK
MIPEICTABUTENN BBICIIIUX KAPOOHOBBIX
KHCJIOT.

Mpbla KaKk coH BBICITUX KapOOHOBBIX

10 COCTaBYy ¥ CTPOCHUIO, HA3bIBATh MX
M0 CUCTEeMaTH4YeCKO HOMEHKIIATYPE;
MPUBOJUTH TPUBUAIIbHBIC HA3BAHUS
OTIICTLHBIX MIPEICTABUTEIICH
KHUCIIOPOJICOIEP KAIUX COCTUHEHUN.
XapakTepru3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GPU3NIeCcKue

Y XUMUYECKHE CBOMCTBA, BaYKHEUIITHE
CIIOCOOBI MTOTYUYCHUST TUITUIHBIX
MPEACTaBUTENCH PA3IMYHBIX KIIACCOB
KHUCIIOPOJICOIEPKAIUX COSTUHEHUN
(MeTaHoOJa, ATAHOJIA, TJIMIIEPUHA,
denona, hopmanbaeruma,
aleTanbAeTuIa, YKCYCHON KUCIIOTHI,
TJIFOKO3bI, Caxapo3bl, KpaxMmala,
IEJUTIOJIO3bI ); BBISIBIISITH TEHETUYECKYIO
CBSI3b MEXXTy HUMH U TIOJITBEPKIATH €€
HaJIM4KUE YPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI.

OnuceIBaTh COCTaB, XUMUUYECKOE
CTpOEHHE U IPUMEHEHUE )KUPOB,
XapaKTepU30BaTh UX 3HAUCHHE

JUTS JKU3HEIEATSILHOCTH OPTaHN3MOB.
Oco3HaBaTh OMACHOCTH BO3/IEHCTBUS
Ha )KUBBIC OPTaHU3MBbI OITPEICIICHHBIX




KHCJIOT, UX MOIOIIIEE JICHCTBUE.
CrnosxHble 3(hUpbl KaK TPOU3BOIHbBIE
KapOOHOBBIX KUCJOT.

['naponmn3 cinoxHbIX 3(pUpoB.

JKupsbl Kak IpoU3BOAHBIE TITULEPHHA
Y BBICIINX KAPOOHOBBIX KUCJIOT.
['maponus xKupos
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VYrneBoasl

VYriaeBojsl: cocTaB, KiiacCuUKams
yIJIEBOJIOB (MOHO-, IU-

Y nojvcaxapuisl). ['moko3a —
MPOCTEUIIINN MOHOCAXapHI;
0COOCHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKre 1 XUMHUYECKHUE CBONCTBA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(Il), okucnenne
aMMHa4YHBIM PaCTBOPOM OKCHA
cepeodpa(l), BoccraHoBIIeHUE, OPOKESHHE
TJIFOKO3BI ), HAX0XKICHUE B IPUPOJIE,
MIPUMEHEHUE TIIFOKO3bl, OMOJIOTHYECKAs
POJIb B )KM3HEACATEIBHOCTH OpraHru3Ma
yenoBeka. Dorocuntes. pykro3a Kak
M30MEp TITFOKO3HI.

Caxapo3a — mpeaCcTaBUTEb
JUcaxapuaoB, THAPOJIN3 Caxapo3bl,
Hax0XJICHUE B IPUPOJIC U TPUMEHECHHE.
Kpaxman u nieuirosio3a Kak IpupoIHbIe
MOJIMMEPBI: CTPOCHHUE Kpaxmaa

OpraHUYECKUX BEIIECTB, MOSCHATH
Ha MpUMepax crocoObl YMEHBIIEHUS

Y TIPEOTBPAIICHUS UX BPEIHOTO
BO3JICHICTBHSI HA OPTraHM3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
Ha0JI0/ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JTAOOPATOPHBIE OIBITHI
U IPAKTUYECKUE PAOOTHI).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1aDOpaToOpuu

IIPU MCTOJIB30BAHUM XUMHUYECKON
MOCYJIbl U 000PYIOBAHHUS, & TAKIKE
MpaBuUiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMAMU
BBITIOJIHEHHSI JTAOOPATOPHBIX OIBITOB

U MIPAKTUYECKUX padOoT M0 MOIYYEHUIO
Y U3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBiATs pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOLIMX PEAKLINI
W JIeJ1aTh BBIBOJbI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

JUISL ONIPEAEIICHHS] MOJIEKYJISIPHOM
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMUYECKON PEAKIUH.
CamMoCTOSTENBHO MIIAHUPOBATH




U 1EJUTI0NI03bI, (PU3nYecKue

Y XMMHUYECKUE CBOMCTBA KpaxmMalia
(Tuaponu3, KaueCTBEHHAs peaKIus

C HOJIOM).

JKCHePUMEHTAIbHbIE METObI
U3y4YeHUs] BellleCTB U UX MpeBPaLIeHUIl:
e JlaGopaTtopHbIE ONBITHI:

— TOpPEHUE CIUPTOB;

— B3aMMOJICUCTBUE IIIUIIEPUHA

¢ ruapokcugom meau(ll);

— KaueCTBEHHBIE PEAKIINU allbJICTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJICMCTBUE Kpaxmaia ¢ HOJOM.
e [IpakTuyeckue paboThI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOU
KHUCJIOTBI.

e PacuerHblie 3agaun:

— ONPEAEICHUE MOJIEKYJISIPHOU
(GhopMyJIbl OPraHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX PJIEMEHTOB U 110 Macce
(00BeMy) IPOTYKTOB CTOPAHUS;

— pacyeThl 0 YPAaBHEHUIO XUMUYECKOM
peaKiuu

Y OCYILIECTBIIATH CBOIO [I03HABATENBHYIO
NESITENIbHOCTD; MPUHUMATh AKTUBHOE
ydacTue B TPYMIOBOM yueOHO
JeSITeIbHOCTH

Hroro no pazgeny
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Pa3znen 4. A3oTcoaep:kaniue OpraHnyecKue coeInHeHus

4.1 | AMUHBIL.
AMWHOKHUCIIOTHI.
benxn

3

AMMHBI: METHIIAMHH — IPOCTEHIINI
MPE/ICTAaBUTEIb AaMUHOB: COCTaB,
XUMHUYECKOE CTPOCHHE, (PU3NUECKHUE

Y XMMUYECKUE CBOMCTBA (pEeaKuu

C KUCJIOTaMH M TOPEHHUS ), HAXO0XKICHUE

B NpUpoAe. AMUHOKHUCIIOTHI KaK
aM(oTepHbIe OPraHUYECKUE COCTUHEHUS.
duznyeckrue 1 XMMHUUECKHE CBOMCTBA
aMHUHOKHCJIOT (Ha MpUMepe TIIUITMHA).
buonornyeckoe 3HaueHHE aMUHOKHCIIOT.
CunTe3 NENTHUI0B.

benku kak npupoaHbIC MOTUMEPHI.
ITepBruyHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa O0enKkoB. XUMUYECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,
JIeHaTypals, KaueCTBECHHBIE PEAKIIUU
Ha OCJIKH.

IKCIepUMEHTAILHBIE METOAbI
U3y4YeHUsl BellleCTB M UX MpeBpalleHuii:
e J[emoHCTpaIuu:

— JIeHaTypaiusi 0€JIKOB MpU HArPEBaHUH;
— IIBETHBIC pEaKIINH OCIIKOB

PackpbIBaTh CMBICT H3y4aeMbIX
HNOHSTUMN (BBISBIIATH UX XapaKTEPHBIE
IPU3HAKH), yCTAaHABJINBATH UX
B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOILINE MTOHSTHUS

IIPU OMMCAHUH COCTABA, CTPOEHUS

Y IIPEBPALLECHUNA OPraHUYECKUX
COCIMHEHHM.

Hcronb30BaTh XUMUYECKYO CUMBOJIMKY
JUISl COCTABIICHUSI MOJIEKYJISIPHBIX
CTPYKTYPHBIX (pa3BepHYyTOH,
COKpAILlEHHOM ) (hOpMYJ1 OPraHUYECKHUX
BEIIECTB.

Onpenenstb NPUHA/JIEKHOCTD BEIIECTB
K OIPEeIEHHOMY KJIacCy MO COCTaBy
Y CTPOEHUIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
IIPUBOJIUTH TPUBHUAJIBHBIE HA3BAHHUS
OTJIEJIBHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CHOCOOBI MOTYYSHHS TUITUYHBIX
MpeACTaBUTENEH a30TCOACPKALTUX
COEIMHEHU (METHJIAaMUHA, TJIMINHA,
OEJIKOB).




OmnwuchIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOWCTBA OCITKOB; OSICHSATH
Ha IIpUMepax 3HaYeHHe OeIKOB

JUISL OpraHU3Ma YeJIOBeKa.
Hcronk30BaTh €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUSI — HAOJO1aTh

¥ OITMCHIBATH JIECMOHCTPAIIOHHBIH
OKCIICPHMEHT.

CaMOCTOSTENbHO IJIAHUPOBATH U
OCYIIECTBIIATH CBOIO ITO3HABATEIILHYIO
NeSITETbHOCTD; PUHUMATh AaKTHBHOE
y4acTHe B TPYIIIOBON y4eOHOM

TS TEIHOCTH

Hror

0 TI0 pazzeiy

3

Pa3pneut. 5. BeicokoMoJIeKy/JISIpHBIE COCAUHEHUSA

5.1

[Tmactmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE MMOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI:
MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJMMEPU3ALUHU, CPEIHSIA
MoOJIEKyJIsIpHas Mmacca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN — MTOJMMEPU3ALUS U
MTOJIMKOH/ICHCAITHSI.

[TnacTmaccsl (MOAUATHIIEH,
TIOJIUITPONUIIEH, MOJIUBUHUIIXJIOPHUI,
nonaucTupodi). HatypaibHslii

Y CUHTETUYECKUE KayqyKH

BrnaaeTrs n3y4yaeMbIMU XUMHUUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX MOHSATUN U MPUMEHSTh 3TH
MOHATHSI TIPU ONKMCAHUU COCTaBa

1 CTPOCHUS BEICOKOMOJICKYJISIPHBIX
OpTraHUYECKHUX BEIIECTB,

JUJ1s1 OOBSICHEHUS OTACIBHBIX (PaKTOB

U SIBJICHUMH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISL COCTABJICHUS CTPYKTYPHBIX (hOpMyJT
BEIIECTB U YPABHCHUM PEaAKLUN
MOJIMMEPHU3AIUU U TTOJIMKOHIEHCAIINH.




(6yTamreHOBBIN, XJIOPOIIPEHOBHIN

Y U30IPEHOBBIN). BonokHa:
HaTypaJIbHBIE (XJIOMOK, IEPCTh, IIEIK),
HCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO,
BHCKO032a), CHHTETUICCKHUE (KarmpoH

Y JIaBCaH).

IKCcrepUMeHTATbHbIE METObI
U3Yy4YeHMs BellleCTB U UX NpeBpalleHuii:
e JleMOHCTpaLMu:

— O3HaKOMJIEHHE ¢ oOpa3LaMu
MIPUPOIHBIX U ICKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, KayqyKoB

OnuceIBaTh COCTAaB, CTPOCHHUE,
OCHOBHBIE CBOICTBA Kay4yyKOB,
HauboJee pacIpOCTPaHEHHBIX BUIOB
IUIACTMACC, BOJIOKOH; IPUMEHEHHE

B PA3JIMYHBIX OTPACIsX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/Ibl T03HAHUS — HA0JII01aTh

Y OIIUCBIBATh JEMOHCTPALIMOHHBII
DKCIIEPUMEHT

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

No
\IT

HaumenoBanue
pa3aeaoB U TEM
y4eOHOro IpeMera

KomnnuectBo
qacoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI JICATSIIBHOCTH
00yJaromuxcs

Pa3znea 1. Teoperuyeckue 0CHOBBI XUMHUM

1.1

CrtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
[Tepuoanyeckas
CUCTEMA XUMUYECKHUX
AJIEMEHTOB

J.1. MenpeneeBa

3

Xumuyeckuii aneMent. AtoMm. Coctas
aTOMa, U30TONBL. DIIEKTPOHHAA
0001104Ka. DHEPreTHYECKHUE YPOBHHU,
OTypOBHH. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3nemenTbl. OCOOCHHOCTH
pacrpeiesieHus JIEKTPOHOB

110 OpOUTAJISIM B aTOMax MaJIbIX

1 OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanueckuit 3aKOH

u [lepuoanueckas cucreMa XUMHUYECKUX
anemeHToB J[. 1. Menpeneena.

CBs13b IEpUOINYECKOTO 3aKOHA

u [lepnoauueckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU TIPOCTHIX
U CJIO’KHBIX BEIIECTB I10 Tpynrnam

U TIepuoiaM. 3HaueHUE MePUONIECKOTO
3aKOHA U CUCTEMbl XUMUYECKUX

PackpbiBaTh CMBICI U3y4YaeMBbIX
MOHATUM (BBISIBJISATH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOAUYECKOTO
3akoHa /1. . MenpaeneeBa

Y IEMOHCTPUPOBATH €TI0
CHUCTEMaTU3HUPYIONIYIO,
OOBSCHUTETHHYIO M IPOTHOCTUYECKYTO
byHKIUY.

XapakTepu30BaTh JICKTPOHHOE
CTPOCHHE ATOMOB XUMUYECKHUX
AI€eMEHTOB |—4 mepuo10B, NCIIONb3YS
MIOHSITHUS S-, p-, d-INEKTPOHHbBIC
opOuTaNH, YHEPTETUIECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COEAUHEHUN

10 MEPHUOJIaM U TPyIIIam
ITepuoanueckon CUCTEMBI

J1. 1. MenaeneeBa




anemeHToB JI.1. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUsI BELIeCTB U UX NpeBpallleHuii:
e JleMoHCTparuu:

Bupast Tabmun «llepuogunyeckas

CHCTEeMa XMMHUYECKHUX PJIEMECHTOB

.. MenpaeneeBa»

1.2

CrpoeHne BemecTna.
Mmuoroobpasue
BELIECCTB

Ctpoenue BemecTBa. XUMHYECKAs CBA3b.
Buibl (koBasieHTHas HEMOJIIpHAs

Y TIOJIsIpHAs, MOHHAS, METAJUTNYECKasl)

Y MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBs3U (OOMEHHBIN U JIOHOPHO-
akKIenTopHbIii). BoopoiHast CBA3b.
BanenTHOCTS.
DIIEKTPOOTpUIIATENbHOCTh. CTETeHb
okuciieHusi. KaTMOHBI U aHUOHBI.
BemectBa MosiekyIsipHOTO

Y HEMOJICKYJISIPHOTO CTPOCHHUS.

3aKOH OCTOSTHCTBA COCTaBA BEILIECTRA.
TuIbI KPUCTAIUTMYECKUX PELIETOK

U CBOMCTBA BEIIIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonudecTBeHHbIE
XapaKTepUCTHKU PACTBOPOB (MaccoBast
JIOJIs1 BEIIECTBA B PACTBOPE).
Knaccudukanust HeOpraHmueckux

PackpbIBaTh CMBIC]T M3y4aE€MBbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHSTh 3TH TTOHATHS
IIpY ONKMCAHUU COCTaBa U CTPOCHUSA
BCIICCTB, 111 OOBSICHECHUS OT/ICIHLHBIX
(haKkTOB U SBJICHU.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKOU, BOJOPOIHOM)

B COCIMHEHUSX; TUM KPUCTALITNYECKOU
pEelIeTKN KOHKPETHOTO BEIEeCTRA.
OrnpenensaTh BaJI€HTHOCTh U CTEIICHD
OKHCJICHUS XUMHUYECKUX 3JICMEHTOB

B COEJIMHEHUSAX PA3JIMYHOIO COCTABA.
ITpoBOAUTH BEIYMCIICHUS

C HCITOJIb30BAaHUEM ITOHSITHS «MaCcCOBast
JIOJIS1 BEIIECTBA B paCTBOPE.

Bianets u3ydyaeMbIMU XUMHYECKUMU
TTOHSATHSIMU.




coenuHennii. Homenkiarypa
HEOPraHMYECKUX BEILIECTB.
JKCIePUMEHTAIbHbIE METOAbI
U3y4YeHUsI BELIeCTB U UX NpeBpallleHuii:
e J/leMoHCTpauu:

— MOJICJIM KPUCTAUTMYECKHUX PEIIECTOK.

e PacueTHbIe 3a/1a4M:

— PacyeThl C UCIOJIb30BAHUEM TTOHATHS
«MaccoBas 10Jis1 PACTBOPEHHOT'O
BEIICCTBA»

1.3

XUMHAUYECKUE
peakuuu

Xumnyeckas peakuus. Knaccudukarms
XUMHYECKUX PEAKIINI B HEOPTaHUYECKOMN
Y OPTaHUYECKON XUMUU. 3aKOH
COXpaHEHHMs MACCHI BEILIECTB; 3aKOH
COXpPaHEHUS U MPEBPALICHUS SHEPTUU
PU XUMUYECKUX PEaKIUsX.

CxopocCTb peakiuu, €€ 3aBUCUMOCTh

OT pa3IMYHBIX (HPaKTOPOB.

OOGpaTtumMeble peakiuu. XUMHUYECKOe
paBHOBecue. PaKTOPbI, BIUSIONIUE

Ha COCTOSIHUE XUMHUYECKOTO
PaBHOBECHSI.

[Tpunnun Jle [laTemnbe.
DIIEKTPOJIUTUYECKAS TUCCOLIUALIMS.
CwibHBIC U CJIA0bIE JIEKTPOJIUTHI.
Cpenia BOIHBIX pacTBOPOB BEIIECTB:
KHCJIasi, HEUTpaJibHAs, IIETOYHAS.

OOBACHATH 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOHN PEaKIIUU OT Pa3TUIHBIX
(hakTopoB.

OmnpenensTb XapakTep CMELICHHS
XUMHUYECKOTO PABHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozjaeiicTBus (mpuniu Jle [latensbe).
CocTaBnsaTe ypaBHEHHUs peakUun
Pa3UYHBIX TUIOB; MOJHBIC

Y COKpAIICHHBIC YPAaBHCHUS PEaKITUi
MOHHOTO OOMEHA, YUUTHIBAS yCIIOBUS,
MIPU KOTOPBIX ATH PEAKITUU UAYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTIO3HAHUS — TIPOBEICHUE,
HaOJIOICHUE U ONTUCAHNE XUMUYECKOTO
IKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE

1 1a00paTOPHBIE OMBITHI, TPAKTUIECKUE
paboThI): MO OMPEACIICHUIO CPEbI
BOJHBIX PaCTBOPOB BEIIECTB, PEAKITUI
MOHHOTO OOMEHa, BIUSHUIO Pa3TUIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHM.
CrnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOUN TOCY101 1 Tab0paTOpHBIM
000pyI0BaHUEM.

[IpencTaBusiTh pe3yabTaThI
XUMHUYECKOTO SKCIIEpUMEHTA B popme




Bonoponnsiii nokazarens (pH) pactopa.
Peakunu nonHoro oomeHa

B OPraHUYECKOW U HEOPTaHUYECKON
XUMUHU.
OKHUCIHUTENTbHO-BOCCTAHOBUTEIIbHBIE
peakmmu. [Torstue 06 nexTpon3e
PacIlIaBOB U pACTBOPOB COJIEH.
[IprMmeHeHune 3NeKTpoImn3a.
JKCIePUMEHTAIbHbIE METOAbI
HU3y4eHHUs BElleCTB M UX NpeBpalleHuii:
e JleMOHCTpaIuu:

— pa3noKeHUe MepoKcuaa BOJ0POIa

B [IPUCYTCTBUM KaTAJIA3aTOPA.

e JlaGopaTopHBIE ONBITHI:

— IPOBEICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— OMpeJIeNIEHHE CPeabl pACTBOPOB
BEILIECTB C MOMOIIbIO YHUBEPCATHHOTO
WHJUKATOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnusinue pa3nuuHbix (pakTopoB

Ha CKOPOCTh XMMHUYECKOUN pEaAKIIUH.

e PacueTHble 3aga4n:

— pacyeTsl 10 YPABHEHUSIM XUMHUUYECKUX
peaxkiuii, B TOM YUCJIIE
TEPMOXUMHUYECKUE PACUETHI

3aIlCHU YPaBHEHU COOTBETCTBYIOIINX
PEaKIN U AEIaTh BRIBOABI HA UX
OCHOBE.

IIpoBOANTE BEIYUCIIEHUS

10 YPaBHECHUSIM XUMUYECKUX PEAKIINM,
B TOM YMCJIE TEPMOXUMUYECKUE
pacyeTsl

Hroro no pazaeny
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Pasznea 2. Heoprannveckass Xumus

2.1

MeTtasuibl

6

Mertaiel. [lonoxenue meTaioB

B [leproanueckon cucreme XuMUYECKUX
AJIEMEHTOB.

Oco00EHHOCTH CTPOEHHMS AIEKTPOHHBIX
000J104EK aTOMOB METAILJIOB.

OO6mwme dpuzngecKre CBONCTBA
METAJIJIOB.

[IpuMeHeHre METaIIOB B OBITY, TPUPOE
u TexHuke. CriiaBbl METAIIJIOB.
DJIEKTPOXUMHUYECKAN PSAJ HAIIPSIKEHAN
MetasuioB. O0mue crnocoObl NOMy4YeHUS
MeTauioB. Koppo3ust MeTamios.
CnocoObl 3a1UThI OT KOPPO3HH.
OO611ast xapakTepucTUKa METAIIIOB
riaBHbIX oarpytmi (IA-rpymnma,
[TA-rpynmna) [Tepuoauueckoit cucTemsl
XUMHUYECKUX 3JIEMEHTOB.

Amomunanil. AMpoTepHble CBOWCTBa
OKCHJIa U TUAPOKCUJIA ATFOMUHUS.
OO6m1ast xapaKTepucTUKa METAIIIOB
no6ouHbIx oarpymi (b-rpymm)
[leprnoanueckoi cuCTEMBbI

XUMUYECKUX IJIEMEHTOB: MEJIb,

UHK, XpOM, 5KeJIe30.

Baxneiinume coeIMHEHUS] METAIIOB
(OKCUBI, TUAPOKCUIBI, COJIN).

PackpeIBaTh CMBICIT N3y4aeMbIX
HOHSTUMN (BBIIEIATh UX XapaKTEPHBIE
NPU3HAKU) U IPUMEHSTH 3TU HOHATHUSA
IIPY OIIMCAHHUH COCTaBAa U CTPOCHUS
BELIECTB, 1JI51 00BICHEHUS OTAEIbHBIX
(bakTOB U SIBICHUH.

OOBsICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCTMHEHUH C YYETOM
CTPOCHMS UX aTOMOB M TIOJIOKEHUS

B [lepuoanueckou cucreme
XUMHYECKUX DJIEMEHTOB

. 1. Menneneesa.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA METAIJIOB, UX
BOKHEUIINX COEUHEHUH, IOATBEPKIAS
ATO ONKMCAaHUE NMPUMEPAMH YPABHEHUU
COOTBETCTBYIOIINX XUMHUECKUX
peaKkuui; MPUMEHEHUE METAIIIOB

B Pa3MYHBIX 00JACTIX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3AaHUs
COBPEMEHHBIX MaTEpPUAJIOB

Y TEXHOJIOTHM.

OnuckIBaTh COCOOBI 3aIIUTHI METAIIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-




3KCHepI/IMeHTaJH)HI)Ie METOAbI

H3YYCHHS BCIIECTB N UX npeBpameHnﬁ:

e JleMOHCTpaIuu:

— KoJuteKIus «MeTasuibl U CIUIaBb.

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMO/JICHCTBUE TUAPOKCH]IA
AIFOMUHUSA C PACTBOPAMU KUCIIOT

U LIEII0YEH;

— Ka4EeCTBEHHBIE PEaKIUU Ha KATHOHBI
METaJJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemenue skcriepruMeHTanbHbIX
3a/1a4 1o TeMe «MeTaby.

e Pacuernsble 3a1aun:

— pacueTbl Macchl (00beMa, KOJTMYECTBA
BELIECTBA) NPOJYKTa PEAKIUH, €CIIU
OJIHO U3 BELIECTB JIaHO B BUJE PacTBOpa
C OIPEJEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOIO BEILIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOTI'O OajaHca 3TUX PEAKIHIA.
IIpoBoauTH peakiumy,
MOATBEPKAAOIINE XapaAKTEPHBIE
CBOMCTBA N3YYaEMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcronb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPAIMOHHBIE

1 1a00PaTOPHBIE ONBITHI, TPAKTUYECKUE
paboThI).

[IpencraBiATs pe3ynbTaThl
XUMHUYECKOTO KCIIEpUMEHTa B (popMe
3aMKMCH YPAaBHEHHUI COOTBETCTBYIOIIUX
peaklmii U JenaTh BBIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU TTOCY101 1 JTab0paTOpHBIM
000pyI0BaHUEM.

[IpoBOINUTH BBIUHUCIEHUS

M0 YPABHEHUSIM XUMUYECKUX PEAKLIUM.
CamocTosATENBHO TUIAHUPOBATH

Y OCYLLECTBIISITH CBOIO ITO3HABATEIIbHYIO




NeSITeTbHOCTD; MPUHIUMATh aKTUBHOE
ydacTue B TPYMIOBOM yueOHO
JeSITeTbHOCTH

2.2

Hemeramisl

Hemeramnsl. I1ooxeHne HeMeTauioB
B [leproanueckon cucreme XUMUYECKUX
anemeHToB .M. MenaeneeBa

1 0COOCHHOCTH CTPOSHHUS aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIIOTpOIIHS HEMETAUIOB (Ha MpUMeEpe
KHUcopoaa, cepsl, hochopa u yriepoaa).
XHMMHYECKHUE CBOMCTBA BaXKHEUIIINX
HEMETAJJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia U KpeMHUSA).
Oxcuipl HEMETAaJJIOB.
Kucnopoaconep:xaiiye KucioThI.
Bonopoanbie coenuHeHust

HEMETAJJIOB.

JKCnePpUMEHTAIbHbIE METOAbI
U3yUYeHUS BellecTB

U MX NpeBpalllCHUI:

e J[eMoHCTparuu:

— 00pa3Ibl HEMETaJIOB;

— B3aUMOJIENCTBHE MEOU C a30THOU
KUCJIOTOM Pa3IMYHON KOHUECHTPALUH.

e JlaGopaTtopHBbIE ONBITHI:

— Ka4eCTBEHHBIC PEAKIIMU Ha aHHOHBI
1 KaTHOH aMMOHHUSI.

PackpbIBaTh CMBICIT N3yYaeMbIX
MOHATUM (BBIIETATh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATH 3TU OHATHUS
[P OIMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, JIJIs1 OObSICHEHUS OT/IEIIbHBIX
(aKTOB U SIBICHH.

OOBICHATH 0011IHE 3aKOHOMEPHOCTU

B U3MECHEHUU CBOKCTB HEMETAIIJIOB

U UX COEIMHEHUI C YYETOM CTPOCHHUS
HX aTOMOB U TOJIOKEHUS

B [lepuoanueckou cucreme
XUMUYECKUX 3JIEMEHTOB

J. 1. Menneneena.

XapakTepu3oBaTh (ONMUCHIBATh) OOIIIHE
XUMHUYECKUE CBOMCTBA HEMETAJIOB, UX
BOKHEUIIINX COEUHEHUH, IOATBEPKIAS
ATO ONKCAHUE MPUMEpPaMU YPaBHEHU I
COOTBETCTBYIOIIMX XUMUYECKUX
PEAKLIUH.

XapakTepu30oBaTh BIMSHUE HEMETAJIOB
U WX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHHUE

B Pa3JIMYHBIX 00JIACTSIX MPAKTUUYECKOM
JEATEIIbHOCTH YEJIOBEKA.




e [IpakTHueckue paboTHI:

Ne 3. Pemenue skCriepuMeHTAIbHBIX
3anad no teme «Hemetamias.

¢ PacueTHble 3a1auu:

— pacyeThl MacChl BEIIECTBA

i 00bemMa ra3oB M0 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCe

WA 00BEMY OJTHOTO M3 YYaCTBYIOIIUX
B PEAKIIMH BEILIECTB; PACYEThl MacChl
(oOBeMa, KoJIMuecTBa BEIIECTBA)
MPOIYKTOB PEAKIIUH, €CITU OJTHO

U3 BEIIECTB UMEET MPUMECH

23

CBs13b
HEOPraHUYECKUX
U OpPraHUYECKUX
BEIIICCTB

Heoprannueckue u opraHu4ecKue
KucIoThl. Heopranunyeckue

¥ OPTaHUYECKHUE OCHOBAHMS.
AMdoTepHbIe HEOPTraHNYECKUE

Y OPTaHUYECKUE COCTUHCHHSI.
['eneTnueckas CBsI3b HEOPTAHUYECKHUX
Y OPTaHUYECKUX BEIICCTB

[TonTBEepxKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIeCTBAMU

C IOMOIIBIO YPaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKkuuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
ITOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOI'O OajlaHCa 3TUX PEaKLIUi.
[IpoBoanTh peakuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA N3Y4YaeMBbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHbBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpeacTaBisTh pe3yabTaThl
XUMHUYECKOTO AKCIIepUMeEHTa B popme
3aMKiCH YPAaBHEHUM COOTBETCTBYIOLINX
peakuuii U JenaTh BbIBOJIBI HA UX
OCHOBE.




CrnenoBaTh NpaBujaM MOJIb30BaAHUS
XUMHUYECKOH OCYA0H U T1a00paTOPHBIM
000pyI0BaHUEM.

[IpoBONTH BEIUNCICHHUS

10 YPABHEHUSIM XMMHUYECKUX PEAKIUH.
CaMOCTOATENBHO IIAHUPOBATH

Y OCYILECTBIIATH CBOKO ITI03HABATENBHY IO
JEATENIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpyNInoBor y4eOHOH
JEATETbHOCTH

Hroro nio pazaeny 17
Paznen 3. Xummns ¥ :Ku3Hb
3.1. | X¥MuUd ¥ )KU3Hb 4 Ponb xumuu B o6ecriedeHuU PackpbIBaTh pOJIb XMMHUU B PELLICHUU

AKOJIOTUYECKOM, SHEPreTUUECKOM

Y MUIIEBOM O€30MaCHOCTH, Pa3BUTHHI
MeauiHbl. [ToHsATHE 0 HAYyYHBIX
METO/1aX MMO3HAHUS BEIIECTB

Y XUMHYECKUX PEAKLUH.
[Ipencrapienus: 06 0OIIUX HAYUHBIX
MPUHIIUANAX TPOMBIIIICHHOTO MOJyYeHUs
BOXKHEUIIINX BEIIECTB (HA MMpUMEpax
IIPOM3BOJCTBA aMMHaKa, CEpHOU
KHCJIOTBI, METAHOJIA).

UYenoBek B MUpE BEIIECTB, MATEPUAJIOB
U XUMHYECKUX PEaKIUui: XUMUS

Y 3JI0POBbE UEJIOBEKA; MpaBUa
HCTI0JIb30BaHUS JICKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBBIX
Y DKOJIOTUUECKUX TIPoOIeM
YeJIOBEUECTBA, OMTUCHIBATH OCHOBHBIC
HaIpaBJICHUS Pa3BUTUS XUMUYECKOM
HAyK{ U TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCITOJIb3yEMBbIMH B TIOBCETHCBHOU
YKU3HH, TIPABUJIA TIOBEJACHHUS B IIEJISIX
cOepekeHus 3J0POBbS U OKPYKaroen
MIPUPOTHON CpeIbl; MOHUMATh BPE]
(omacHOCTh) BO3JICHCTBUS HA KUBBHIS
OpraHU3MBbI OIPE/ICTICHHBIX BEIIECTB
cMbica nokazarens [ K, moscHsATh




IIperaparoB; MNpaBuiia 0€300acHOTO
MCIOJIb30BaHUs MTPEMapaToB OBITOBOM
XUMHH B TIOBCEAHEBHOMN KU3HH.
beITOBast XMMHYECKasi FPaMOTHOCTD

Ha IpUMepax CrocoObl yMEHbIIICHUS
U TIPEOTBPAIECHUS UX BPETHOTO
BO3/ICHCTBHSI.

AHaNM3UpOBaTh U KPUTUYECKU
OLIEHUBATh UH(POPMAITUIO, CBA3AHHYIO
C XUMHYECKUMHU MPOIECCaMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBlL.

Hcnonb30BaTh MOTyYEHHBIE 3HAHUS

U TIpeJICTaBIIeHUs 0 cepax
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKON
¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, KaK
OCHOBY JIJISI OPUEHTAIIH B BEIOOpE
cBoel Oyayiel npodecCHOHAIbHOU
JESATEIIBHOCTH.

[IpuHuMaTh ydyactue B 00CYKIECHUU
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpPaBJICHHOCTH, BHICKA3bIBAThH
COOCTBEHHYIO MO3UIIMIO IO podeMe
U MpeJiaratb BO3MOXHBIE ITyTH €€
pelieHus

Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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HEPEYEHDB (KOAUDPUKATOP) PACITPEAEJEHHBIX 11O KIIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OEPA30BATEJBHOM TPOI'PAMMBI CPEJTHEI'O OBIIEI'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O XUMHUHU

B ¢denepanbHbIX W perMOHAIBHBIX MPOIEAYpax OIEHKH KadecTBa OO0pa3oBaHUS
UCIIONIB3yeTCs TiepedeHb (KoaupuKaTop) paclpeqeeHHBIX M0 KJIaccaM MPOBEPSEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBI

CpeaHero o01ero 00pa3oBaHus U JIEMEHTOB COJICPKaHUS IO XUMUHU.

10 KVIACC
IIpoBepsieMble TpeOOBAHUS K pPe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMslI
Kon IIpoBepsieMble IpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOU
IIPOBEPSEMOT0 o0pa3oBaTeNbHOM MPOrpaMMBbI CPEAHETO 00111eT0 00pa30BaAHMS
pe3yJibrara
1 Teopernueckre OCHOBBI OPTAHUYECKON XUMUU
1.1 ChopMupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH
€CTECTBECHHO-HAYYHOM KAPTHUHBI MHUpPA, POJIM XMMHUHU B IO3HAHUU
SABJICHUN TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS W KYJbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pElIeHUs] TPAKTUYECKUX 3alad U DKOJOTUYECKH OOOCHOBAaHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U TPUPOAHOM Cpefie
1.2 Brnagenune cucTteMol XHMHWYECKUMX 3HAHUK, KOTOpash BKIIKOYAET:

OCHOBOTIOJIATAOIIIHE MTOHSATHS (Monekyna, BaJICHTHOCTb,
AIIEKTPOOTPHULIATENIBHOCTh, CTEIIEHb OKHCIICHHS, XMMUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBINA CKEJIET,
GbyHKUMOHATIBHAS ~ TpyNna,  pajukan,  HU30MEpHs,  H30MEDHI,
TOMOJIOTUYECKUNA  psAN, TOMOJIOTH, YIJIEBOJOPOABL, KHUCIOPOJ-
U a30TCOJEpPIKAINE COeTMHEHNS, OMOJIOTUYECKH aKTUBHbIEC BEIIECTBA
(YrneBojibl, KUpBI, OEIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUsA); TEOPUHM W 3aKOHBI (Teopus
XUMHUUYECKOTO CTPOCHMSI opraHuuyeckux BemiecTB A.M. byTieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKUN SA3BIK XUMHUH, (AKTOJIOTHUYECKUE
CBEICHMS O CBOIWMCTBax, COCTaBe, IMOJyYeHHMH U 0O€30MacHOM
UCIIOJIb30BAaHUU BAXXKHEMIIMX HEOPraHWUYECKHMX M OpPraHUYEeCKUX
BELIECTB B ObITY M MPAKTUYECKOM JEATEIBHOCTH YeI0BEKa




1.3

ChopMupoBaHHOCTh yMEHUH BBIABISITH XapakTEpHbIE MPU3HAKU
MOHSATUM,  yCTaHaBIMBAaTh WX  B3aUMOCBS3b,  MCIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHSA IPU OMHCAHUU COCTaBa, CTPOCHUS H
MpeBpallleHU OPraHuYeCKUX COCTMHEHUM

1.4

ChopmupoBaHHOCTH YMEHHUM HCTIOIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTAaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpalieHHOM) ¢GopMysl OpraHMYECKHX BEIIECTB M YpaBHEHHI
XUMHAYECKUX  pPEaKUHWH,  W3rOTABIMBATH  MOJEIA  MOJEKYJ
OpPraHWYECKUX BEHIECTB [UI WUIIOCTPAUUH HMX XUMHYECKOTO
Y IIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

ChopMupoBaHHOCTP YMEHHMH YCTAHABIWBATh IMPUHAJICKHOCTD
W3YYCHHBIX OPTaHWYECKHUX BEIIECTB IO WX COCTaBYy W CTPOCHHUIO
K OIpeeIeHHOMY Kiaccy (rpymme) coeIuHEHUM (yTiieBOIOPOIbI,
KHUCTIOPOJT M a30TCOJEpIKAIINE COCAUHEHUS, BHICOKOMOJICKYIISIPHBIC
COCIMHCHUS), JaBaTh WM Ha3BaHUS TI0 CHCTEMATHYECKOU
Homenknarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUSI ONPEACIATh BUABI XUMUUYECKOU CBSI3U
B OPraHUYECKUX COCIUHEHUSIX (OJIMHAPHBIE U KPATHHIC)

1.6

ChopMupoBaHHOCTh YMEHHSI TMPHUMEHSTh: IMOJOKEHUS TEOpUU
cTpoeHHsl opranuueckux BemiectB A.M. BytiepoBa 11s1 00bsiCHEHUs
3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH
COXPAaHEHHMS MacChl BEILIECTB

Yranepogopoabel.  Kucinopoaconepxamme W a30TCOJEpIKAIIUC
OpraHuYecKue coequHEeHUs. BEBICOKOMONIEKYISpHbIE COCTUHEHUS

2.1

CdopMUpOBaHHOCT, YMEHHMH NPUBOIUTH TPHUBHAIBHBIC Ha3BaHUS
OTJICIIbHBIX OPraHWYECKMX BEIIESCTB (PTHJICH, MPONMUJICH, alleTHIICH,
ATUJICHTJIMKOIb, TIHIEPUH, (GeHon, (opMaabaerui, aleTallbIeTu/I,
MypaBbHHasi KHCIIOTa, YKCyCHas KHCIJIOTa, OJICMHOBasi KHUCIIOTA,
CTeapuHOBasl KHUCJIOTa, TJIFOKO3a, (PYKTO3a, KpaxMmal, IeJUIHI03a,
TJTUIIYH)

2.2

ChopmMupoBaHHOCTh yYMEHHI XapaKTEpHU30BaTh COCTaB, CTPOCHHE,
bU3MYeCKe W XUMHUYCCKHE CBOWCTBA THIHYHBIX IPEIACTABHUTEIICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHX BEIISCTB (METaH, dTaH, ATHJICH,
mponuiieH, aneTuwieH, OyraaueH-1,3, metwnOyraauen-1,3, OeHzod,
METaHOJI, dTAHOJI, STHJICHTJIUKOJIb, TIIUIEPHH, (DEHOJI, alleTaIbICTH/I,
MypaBbUHAsI U YKCYCHas KHUCJIOTHI, TJIOKO3a, Kpaxmal, IeJUII03a,
AMUHOYKCYCHAs KUCJIOTa)
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CdopMupoBaHHOCTh YMEHUSI WILTIOCTPUPOBATh T€HETUUECKYIO CBS3b
MEXKJy THUIHUYHBIMUA  TPEJICTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OpraHUYECKuX BEIIECTB ypaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BaHUEM CTPYKTYPHBIX (popMyIl
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ChopmupoBaHHOCT, ~ yMEHHUSI  XapaKTepU30BaThb  HCTOYHHUKH
YTIEBOJIOPOJAHOTO CHIPbs (HEPTH, MPUPOIHBINA Ta3, Yrojb), CIIOCOOBI
UX NepepadOTKM M  NPAKTUYECKOE MPUMEHEHUE IPOJYKTOB
nepepadboTKu

XUMUS U KU3HB. PacyeTsl

3.1

CdopMupoBaHHOCTh YMEHHUH BJIaJACTh CUCTEMOM 3HaHHN 00 OCHOBHBIX
METOJIaX HAyYHOTO IMO3HAHUS, UCTIOJIb3YEMbIX B XUMHH IIPU U3YUECHUN
BEIIECTB M XHMHUYECKUX SIBJICHUN (HAOMIOACHUE, W3MEpPEHHE,
AKCTIIEPUMEHT,  MOJICIUPOBAHME),  HUCIOJb30BaTh  CHCTEMHBIC
XUMUYECKUE 3HAHUA ISl TIPUHATHS pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

3.2

ChopmupoBaHHOCTh yMEHUN COOMIOAATH IMpaBUjia IOJIH30BAHUS
XUMHUYECKON MOCyJI0l U J1abopaTOpHBIM OOOpPYJOBAHUEM, a TaKKE
npaBuiia OOpanieHus ¢ BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMUSIMU
10 BBITMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB
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CdopMupoBaHHOCTh YMEHUH TIAHUPOBATH U BBIMOJIHATH XUMUUECKUN
AKCIIEPUMEHT (npeBparnieHus OPraHUYECKUX BEIICCTB MPHU
HAarpe€BaHWM, IIOJYYCHUE OTUJICHA H U3YYEHUE €ro CBOMCTB,
KaueCTBEHHBIC PEAKIIMU OPTaHUUECKUX BEIIECTB, IEHATypallys OCIKOB
IpU HarpeBaHWH, IIBETHBIE pEaKIUU OCIKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU 0€30MacHOCTU MpU OOPAIICHUH C BEIIECTBAMU
U J1abopaTopHbIM O0OPYIOBAaHHUEM; TMPEJCTABISATH PE3YJIbTATHI
XUMUYECKOTO JKClepuMeHTa B ¢GopMe 3alucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii U (GOpMyIHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB

3.4

CdopMupoBaHHOCTH YMEHUM MPOBOJIUTh BBIUUCJIEHUS TI0
XUMUYECKUM ypaBHEHUSM (Macchl, 00beMa, KOJIUYECTBA MCXOJIHOTO
BEIIIECTBA WJIM TMPOAYKTa PEaKIMH MO HM3BECTHBIM Macce, 00bheMy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH )

3.5

ChopmupoBaHHOCT, ~ yMEHUH  KPUTHYECKH  aHaJM3UPOBATH
XUMHUYECKYI0 HH(OPMAILNIO, MOJIYy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB
(cpeactBa MaccoBoii nH(poOpManuu, cetb IHTepHET U Apyrue)




3.6

CdopmupoBaHHOCTh YMEHHMI COOJIOJATh MpaBUjiia SKOJOTUYECKU
1eJIeco00pa3HOro MoBEeACHUSI B OBITY M TPYAOBOU JI€ATEIHLHOCTH
B LIEJISAX COXPAHEHMsI CBOETO 370POBbS U OKPY>KAIOIIEH MPUPOIHOM
Cpellbl, OCO3HaBaTh OMACHOCTh BO3JIEUCTBUSI HA YKUBBIE OPTraHU3MbI
OTIPEJICIICHHBIX OPraHUYECKUX BEIIECTB, TOHMUMAsl CMBICT MTOKa3aTes
[IOIK (npenenbHO JONMYyCTMMOW KOHILIEHTpAIlMHU), TMOSCHATH HA
npUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAICHUS] UX BPEIHOTO
BO3JICUCTBUS HA OPTaHU3M YeJIOBEKa

IIpoBepsiembIe 31eMEHTHI COAEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COICPIKAHMS

1

TCOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHI/I‘-IGCKOﬁ XNMHHN

1.1

[IpenMeT opraHM4ecKOr XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHHE
B TMOJIyYEHMM HOBBIX BEIIECTB W MaTepUanoB. Teopus CTpPOECHHS
opraHnyeckux coenuHeHud A.M. byTiiepoBa, ee OCHOBHBIE ITOJIOKEHUS

1.2

CrpykTypHble (OpMYyJIBI OpraHUYECKUX BellecTB. ['omosorusi, usomepus.
XHUMHUYECKAS CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIE U KPAaTHbBIE
cBsi3u. [Ipencrapienue o kinaccuuKaly OpraHUuYECKUX BEIIECTB

1.3

Homenknarypa OPTaHUYECKUX COCIUHEHU (cucteMarnueckas)
U TpPUBUAJBHBIE HA3BaHUS BAXXKHEHIIUMX TMPEIACTABUTENECH  KIIACCOB
OpraHUYECKUX BEILECTB

YrneBogopoasl

2.1

AJIKaHBI: COCTaB W CTPOCHHUE, T'OMOJIOTMYECKMH psia. MeraH W 3TaH —
npocTeiine NpeACTaBUTENHN aTKaHOB: (PU3MUECKHUE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMelIeHHUs U TOPEHUs), HAXOXKJIEHUE B MPHUPOJE, MOJIyuyeHHUE
Y IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN Psifl. DTUJIEH U MPONUIIEH —
MPOCTEUIIINE MTPEICTABUTEIN AJIKEHOB: (DU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJOTCHUPOBAHUSA, TUApaTallUW, OKHUCICHUS U
MOJIMMEPU3AIUK ), TOJYYEHUE U IPUMEHEHUE
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Ankaauensl: Oytanguen-1,3 u MetunOytaaueH-1,3: crpoeHue, BaKHEHIINE
XUMUYECKHuEe  cBoMcTBa  (peakiusi — nonumepusanuu).  [lomydenue
CHHTETUYECKOTO KayuyKa U Pe3UHbI
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ANKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUU PH/I.
AnleTunieH — MPOCTEHIHMI TPENCTAaBUTENh AJIKWHOB: COCTaB, CTPOCHHE,
dusnueckue W XUMUYECKHME CBOWCTBA (peakiuu THIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATAIINN, TOPEHUS ), TIOTYyUYECHNUE U TPUMEHEHUE




2.5

Apensbl. bensoin: cocraB, crpoeHue, pU3nYecKUe U XUMHUYECKUE CBOMCTBA
(peakuuy raJoOreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHUE U TMPUMECHEHUE.
Tomyon: coctaB, crpoeHue, GU3HMIESCKUE U XUMUYECKHUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJTyUYEHUE U IpUMEHEeHHe. TOKCUUYHOCTh
apeHoB. ['eHeTHUecKasi CBA3b MEXAY YTIEBOJAOPOJAMHU, MPUHALJICKAIIUMHI
K pa3IMYHBIM KJIaccam

2.6

[IpuponHble MCTOYHHMKHM YTIEBOAOPOROB. I[IpupoaHblii ra3 M NOMYyTHBIE
HedTanbie ra3pl. HegTh u ee mpoucxoxkaenue. CrocoObl nepepaboTku
He(TU: TEpPEeroHka, KPEKUHT (TEPMUUYECKUU, KATATUTUYCCKHUI), TTUPOIH3.
[IponykTsl mepepaboTku HEPTH, HX MPUMEHEHHE B MPOMBIIIICHHOCTH
U B ObITy. KaMeHHBIN yroJyib U IpOAYKTHI €T0 MepepadoTKU

Kucnopoaconepxaiire opraHM4ecKue COeTMHEHUS

3.1

IIpenenbHblE ONHOATOMHBIE CHMPTHI. METaHOA W JTaHOJ: CTPOCHHE,
(u3nyeckue U XMMHUYECKUE CBOWCTBA (PEaKIMK C aKTUBHBIMU METAJIaMH,
raJIOr€HOBOJIOPOJaMH, TOPEHHE), TPUMEHEHUE. BOAOPOIHbBIE CBA3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. JleMCTBME METaHOJAa M JTaHOJA HAa OPraHu3M
4yesioBeka. MHOT0aTOMHBIE CIIUPTHI. DTUJICHIIIUKOIb U TJIMLIEPUH: CTPOEHUE,
(usnyeckue M XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO ILEIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHAsI pEeaKIisi HA MHOTOaTOMHBbIE CIUPTHI). [leiicTBue
Ha OpraHu3M yesoBeka. [IpumeHeHue rmuuepruHa U 3TUIICHTJIMKOIS

3.2

@deHoJI: CTpOeHUE MOJEKYNbl, (U3MYECKUE M XHMHUYECKHE CBOICTBA.
TokcuunocTh penona. [Ilpumenenue penosna

3.3

Anpneruapl M KeToHbl. DopManbpieruj, aueTalblIerul: CTPOCHHE,
duznueckue W XUMUYECKHME  CBOWCTBA  (pEaKkIWH  OKHUCIICHUS
Y BOCCTAHOBJICHH S, KAUECTBEHHBIE PEAKIINH ), TOJTYUYCHHE U IPUMEHEHUE

3.4

OnHOOCHOBHBIE — TIpe/eNibHbIE  KapOOHOBBIE  KHUCJIOTHL.  MypaBbuHas
U YKCYCHas KHCIIOTBI: CTpOoeHHe, (Pu3ndYecKkne M XUMHUYCCKHE CBOMCTBA
(cBoiicTBa, 00IIHE I KJIacca KUCTIOT, peakius dTepuuKaIum), moaydyeHue
u npuMeHeHue. CTeapuHOBass M OJIEMHOBAs KHCIIOTHI KaK TMPEACTABUTEIIH
BBICIIMX KapOOHOBBIX KHCJIOT. MbUIa KaK COJIM BBICIHIUX KapOOHOBBIX
KHUCJIOT, UX MOIOIIIEE ICUCTBUE

3.5

Cnoxuble >Qupbl Kak MNpPOU3BOAHBIE KapOOHOBBIX KHCIOT. [umaponus
cnoxubix 2dupoB. Kupsl. ['maponus xupoB. IIpumeHeHHne XHUPOB.
buonornueckas poJib :KUpPOB

3.6

VYrneBoapl:  cocraB,  kiaccudukauus ~— yrieBogoB  (MOHO-,  JU-
U monucaxapuisl). [Noko3a — mpocTelmmii MOHOCaxapua: 0COOCHHOCTU
CTPOCHHMSI  MOJIEKYJbI,  (U3WYEeCKue W  XUMHUYECKHE  CBOMCTBa

(B3aumogeiicteue ¢ rugapokcugoM Menu (II), okuciaeHme aMMHUavyHBIM




pactBopoM okcuaa cepebpa (I), BoccTaHOBIIeHHE, OpOXKEHHE TIIFOKO3BI),
HaxOXXJEHUE B MIPUPOJIE, MPUMEHEHHE, Onosiornueckas poib. DoTocuHTes.
@OpykTo3a KaKk M30Mep IIIOKO3bl. Kpaxman u memioio3a Kak IpUpOIHBIC
nosimMepsl. CTpoeHre Kpaxmaina U HeUTiono3bl. OU3nyeckue U XuMU4ecKre
CBOMCTBA KpaxMaia (TUAPOIN3, KAUeCTBEHHAS PEAKIIUSI C HUOJIOM)

4 A3o0TCconeprKalye OpraHnIeCKue COCIMHEHNUS
4.1 AMMHOKHCIIOTHI KaK aM(OTEPHbIE OpraHU4YeCKue coeTMHEeHNs. Du3nyeckue
M XHMHYECKHME CBOWCTBA aMHMHOKHCIOT (Ha TpHUMEpPE TIJIMLHHA).
buonornyeckoe 3HaueHUE aMUHOKUCIOT. IlenTrel
4.2 benkn kak npupoaHbIE BBICOKOMOJIEKYJSIpDHBIE coenuHeHMs. llepBuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa O€JIKOB. XMMUYECKHE CBOKWCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakLuu Ha OeIKU
5 BBICOKOMOIEKYIISIPHBIE COEUHEHUS
5.1 OCHOBHBIE TOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYpPHOE 3BE€HO, CTENEHb IOJIUMEpU3alUU, CpeaHss
MOJIEKyJIsIpHasg Macca. OCHOBHBIE METO/ABI CUHTE3a BBICOKOMOJIEKYJIAPHBIX
COCAMHEHNH — [OJIMMEPU3aLIUs U MIOJUKOHICHC AL
52 OKCIEpUMEHTAIBHBIE METO/ABl M3YYEHUs BEIIECTB M HX IIPEBPALLCHMIA:

O3HAKOMJIEHHE C 00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4dyKoB. [lorydeHre CHHTETUYECKOTO KayuyyKa U pe3UHBI




11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3y/JIbTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie TTpeIMETHBIC PE3yIbTAThl OCBOCHUS OCHOBHOM
00pa3oBaTeNLHOM MPOTPAMMBI CPETHET0 00IIET0 00pa30BaHUS

1

TCOpeTI/ILIE?CKI/IG OCHOBBI XUMHH

1.1

Brnagenue cucTEMOW XHWMHWYECKUX 3HAHUW, KOTOpash BKIIIOYAET:
OCHOBOIIOJIaraloIyMe IOHATUA (XMMHYECKHH  DJIEMEHT, aToM,
AJIEKTpOHHAs 000JI0YKa aToma, S-, p-, d-2JIIEKTPOHHBIE OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, 3JECKTPOOTPHUILIATECIIHLHOCTD,
CTEIEHb OKHWCIICHUSI, XMUMUYECKas CBs3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIM 00BbEM, KpHCTAJUIMUECKasi PEeIIeTKa, TUIhl XUMHYECKHUX
peakuuii (OKHUCIIUTEILHO-BOCCTAHOBUTEILHBIE, K30~ u
SHIOTEPMHUYCCKHE,  pPEaKIMH  HOHHOTO  OOMEHa),  pacTBOp,
AJEKTPOJIUTBI, HEIEKTPOIUTHI, JJNEKTPOJUTHYECKAS IOUCCOLMALNS,
OKHUCJIUTEb, BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOM PEAKIINH,
XUMHUYECKOE€  PaBHOBECHE); TEOPUX U 3AKOHBI (Teopust
AIEKTPOIATUIECKOU JUCCOLMAIINH, [Tepnoanueckuit 3aKOH
.M. MenpaeneeBa, 3aKOH COXPAHEHUsS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUN  SI3bIK  XUMUM, (HAKTOJIOTUYECKHE CBEACHUS O
CBOMCTBaX, COCTaBe, IOJYYCHHMH M O€30MacHOM HCIOJIb30BaHUHU
BOKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MNPAKTUYECKOU
JICITEIbHOCTH YEJIOBEKA

1.2

ChopmMupoBaHHOCTh YMEHHUU BBISBIATH XapaKTEPHbIC MPHU3HAKH U
B3aMOCBSI3b W3YUYEHHBIX IOHATHUH, MPUMEHSITH COOTBETCTBYIOIINE
MOHATUS TPU OINMUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKHUX
BEIIECTB U WX NPEBPAIICHUMN; BBISBISTH B3aUMOCBSA3b XUMHUYECKHUX
3HAHUM C MOHSATUSIMA M MPEACTABICHUSIMH JPYTHX E€CTECTBEHHO-
HaYYHBIX [TPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHUS BEIIECTB H
XUMUYECKUX SIBICHUM (HAONIONCHWE, W3MEpeHue, OSKCIEPUMEHT,
MOJCIUPOBAHNE)

1.4

ChopMupoBaHHOCTh yMEHHUH ONpPENENsATh BAJICHTHOCTh M CTEIMEHb
OKHCIICHUSI XHUMHYECKHX DJEMCHTOB B COCAMHEHUSAX Pa3IMYHOIO
cocTaBa, BHJ XHMHYECKOM CBsS3M (KOBaJCHTHas, HWOHHAs,
MeTaJlTn4YecKas, BOJOPO/IHAS ) B COSIMHCHUAX, THIT KPUCTAJUTMICCKOM
pENIeTKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJISIpHAs, HOHHAS,
MeTaJlJTHYecKas)




1.5

CdopMupoBaHHOCTh YMEHUHN OMPENEIATh XapaKTep CPelibl B BOAHBIX
pacTBOpax HEOPTrAHUYECKUX COCAUHECHUN

1.6

ChopmMupoBaHHOCTh  YMEHHSI  KIACCU(UIIMPOBATH  XUMUYECKUC
pPEaKIUy MO Pa3InIHBIM MPU3HAKAM (YHUCTY M COCTABY PEarupyrommx
BCIECTB, TEIIOBOMY OJ(G(EKTy peakmuu, H3MEHCHUIO CTEICHEH
OKHCJICHHSI ~ DJIEMEHTOB,  OOpPaTHMOCTH  PEAKIUW,  YYaCTHIO
KaTajau3aTropa)

1.7

ChopMupoBaHHOCTP YMEHUW COCTABJSITH YPAaBHCHHUS PEAKIIHMA
Pa3IMYHBIX THUIOB, IOJHBIE M COKPAILICHHBIE YPABHEHUS PEaKUUN
MOHHOTO OOMEHA, YYUTHIBAsH YCIOBUSI, TPU KOTOPBIX ATU PEAKIIUU UIYT
J10 KOHLIA

1.8

CdopMupoBaHHOCTH YMEHUM MPOBOJUTH PEAKIINH, TOITBEPKIAOIIHE
KQYECTBEHHBIA COCTAaB PA3JMYHBIX HEOPraHUYECKUX BEIIECTB,
pPacrno3HaBaTh OMBITHBIM IyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB

1.9

ChopMupoBaHHOCTh YMEHHI PaCKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX peakuui MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OalaHca ATUX PeaKIui

1.10

ChopMUpOBaHHOCT yMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN PEaKIIUK OT Pa3InYHbIX (aKTOPOB

I.11

ChopMUpOBaHHOCT, YMEHUH OOBSACHITH XapakTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCMMOCTU OT BHEIIIHETO BO3CHCTBUS
(mpuniun Jle [larenbe)

OO6m1as U HeopraHuyecKas XUMHUs

2.1

CdopmupoBaHHOCTh YMEHHUI pacKpbiBaTh cMbIich [lepuomnueckoro
3aKOHAa J.. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3UPYIONIYI0, OOBSCHUTEIBHYI0 H  MPOTHOCTUYECKYIO
byHKITIN

2.2

ChopMUpOBaHHOCT, ~ YMEHUM  XapaKTEepU30BaTh  AJICKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHX »dJIEMEHTOB 1 — 4 1epuojoB
[Tepnoanueckout cucteMbl XxumMuueckux 3yieMeHToB [[.11. Menneneena,
UCTIONIb3Ysl  TOHSTHSL  «S-, p-, d-dJEKTPOHHBIE  OpPOUTAINY,
«QHEPreTUYeCKue YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX D3JIEMEHTOB M HMX COCIUHCHUHN MO Tepuoaam
u rpynmnam llepuoanyeckod CUCTEMbl XUMHUYECKUX HJIEMEHTOB
J.1. Menneneera
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CdopMUpOBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMKMCHIBATH) OOIIUE
XUMUYECKAE CBONCTBA HEOPTaHWYECKUX BEIIECTB  Pa3IUIHBIX
KJIACCOB, MOATBEPK/IATH CYIIIECTBOBAHNE TEHETUIECKOMN CBSI3U MEXKTY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TOMOINBIO  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECCKUX PEAKITHI
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ChopMupoBaHHOCThP YMEHHM YCTaHABIMBATh MPUHAMICKHOCTH
HEOPTaHWYECKUX BEIECTB MO MX COCTaBY K OMpPEEICHHOMY KJaccy
(rpynme) coenMHeHuM (IpOCThIE BEIIECTBA — METAJIBI U HEMETAJLIIHI,
OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(pOTEPHBIC TUIPOKCHUIBI, COJIH)

2.5

ChopMHupOoBaHHOCTH YMEHHUM UCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIL  COCTaBlieHUS (OpPMyJd BELIECTB U YpPaBHEHUN XUMHUYECKHUX
peakuuii, cucreMarnyeckyro HoMeHkiarypy (IUPAC) u tpuBuaibHbie
HA3BaHUS OTACIBHBIX HEOPraHMYECKHUX BEUIECTB (yrapHbld ras,
YIJIEKHUCIIBIA a3, aMMHaK, ramieHass U3BeCTb, HEramieHasi HU3BECTb,
NUTHEBAS COJA, MUPUT U APYTHE)

2.6

CdopMupoBaHHOCT, YMEHUM XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB Pa3UYHBIX
KJIACCOB, OATBEPKAATh CYLIECTBOBAHUE T€HETUUYECKON CBSI3U MEXKTY
HEOPTaHUYECKUMH  BEIIECTBAMU  C  TOMOIIBI0  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI1

2.7

CdhopmupoBaHHOCTH YMEHUH IIJIAHUPOBATH U BBITTOJIHATH XUMUYECKHUI
IKCMIEPUMEHT (pa3lokKeHHe TMEePOKCHAA BOIOPOAA B MPHUCYTCTBUH
KaTajan3aTopa, OIpeeleHUe Cpellbl paCTBOPOB BEIIECTB C TOMOIIBIO
YHUBEPCAJIBHOTO WHAMKATOpa, BIUSHUE pa3jINYHbIX (AKTOPOB
Ha CKOPOCTb XUMHUYECKOW peakluu, peaklud HOHHOIo OOMEHa,
KayeCTBEHHbIE PEaKLUU Ha Cylib(]ar-, KapOOHAT- U XJIOPUA-aHUOHBHI,
Ha KaTHOH aMMOHHUSI, PeIIeHNe YKCIIEPUMEHTAIbHBIX 3a7a4d 110 TeMaM
«Meramne u «Hemeramib») B COOTBETCTBUM C MPaBUIIAMHU TEXHUKU
0e30MacHOCTH MpU OOpAaIllEHWH C BEUIECTBAMU M JIaDOPATOPHBIM
o0Opy/lOBaHUEM;  NPEIACTaBISATH  PE3yNbTaThl  XUMHUYECKOTO
IKCMIEpUMEHTa B (oOpMe 3amuch YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBATH BBIBOBI HA OCHOBE 3THX PE3yJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHHI COONIOMATh TIpaBUia TOJH30BAHUS
XUMHUYECKON MOCYyJI0N U J1abopaTOpHBIM OOOpPYJIOBAHUEM, a TaKKe
npaBuiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMHU
10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB
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ChopMupoBaHHOCTH ~ yMEHUH  XapakTEpU30BaTh  XHMMUYECKHE
MIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIICHHOTO MOJIYYEHHUSI CEPHOU
KHUCJIOThI, aMMHaKa, a Takke C(POPMUPOBAHHOCTb MPEACTABICHUN




00 OOmMX HAyYHBIX MPUHIUIAX M OKOJOTHYECKHX Mpobiemax
XUMHUYECKOTO ITPOU3BOIACTBA

XUMHUS U KU3HB. PacyeTsl

3.1

ChopMupoBaHHOCTh MPEACTABICHUN O XUMHUYECKON COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpA, POJIM XUMUU B TO3HAHUHU
SBJICHWA TIPUPOJBI, B (POPMHUPOBAHWW MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKUHUOHAIBHOM TIPaMOTHOCTH, HEOOXOJIMMOM MJis
peIIeHNs] TPAKTUYECKUX 3aJad M DKOJIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpefie

3.2

CdopmupoBaHHOCTH YMEHUU KPUTUYECKHU AHAIIM3UPOBATh
XUMHUUYECKYI0 HHGOPMAIMIO, MOJIYyYaeMyl0 U3 Pa3HbIX HMCTOYHUKOB
(cpencTBa MaccoBOM KOMMYHUKaIMH, ceThb UHTEpHET U ipyTHe)
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CdhopmupoBaHHOCT, yMEHMH COOJIIOIaTh IpaBWIa SKOJIOTHYECKU
LEJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOWU NESITEIbHOCTH
B LEJISIX COXPAHEHUS CBOETO 3/10pPOBbsS U OKpY)KaroIled IMPUPOIHOM
cpensl
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Oco3HaBaTh OMAacCHOCTb BO3JAEHCTBUS HAa JKUBBICE OpPraHU3MBI
OIIPEEIICHHBIX BEIIECTB, IOHUMas cMbIci mokazatens [I/IK, moscHTh
Ha MPUMEpax CrnocoObl yMEHBIIEHUS U MPEAOTBPALLEHUS UX BPEIHOTO
BO3J/ICMCTBUS HA OPraHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH YMEHUMN MPOBOJIUTH BBIUUCIICHUS
C MCITOJIb30BAHUEM MOHATHUS «MACCOBasi JA0JIsI BEIIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHWM Ta30B IPH XHMHUYCCKHUX PEaKIUIX, MACChI
BEIIIECTBA WUJIM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WM 00beMy OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB,
TerI0Boro A (exTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI
BEIIECTB, MIPEBPAILCHUS U COXPAHEHUS SHEPTUU

IIpoBepsieMbie 3J1€MEHTHI COACPKAHMS

Kon [IpoBepsieMblii 3TIEMEHT COJICPIKAHUS
1 TeopeTndeckre OCHOBBI XUMHUHN
1.1 XUMUYECKH 23meMeHT. AToM. Sapo aroma, H30TOMNBI. DJIEKTPOHHAs

00010uKa. DHEPreTUYeCKre YypPOBHU, MOIYpPOBHU. ATOMHBIE OpOWUTAIH,
s-, p-, d-sneMeHThl. (OCOOCHHOCTH  pacCHpeNesICHUs  AJIECKTPOHOB
Mo oOpOuTamsiIM B aToMax »JJEMEHTOB TIEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHPUTYPALHUS aTOMOB




1.2

[Tepnonnueckuit 3akoH u llepuoguueckas cucreMa XMMAYECKHUX SIIEMEHTOB
J.. MengeneeBa. CBA3p nepuoguveckoro 3akoHa u Ilepumommnueckoi
CHUCTEMBI XUMHYECKHX »dieMeHTOB JI.M. MeHneneeBa ¢ COBpEMEHHOMU
TEOpuel CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB
XUMUYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
1o rpynmnaM M nepuojaM. 3Ha4eHUE NEPUOJUYECKOTO 3aKOHA B Pa3BUTHH
HayKd

1.3

CtpoeHue BellecTBa. XHUMHUYECKas CBS3b. BHIBI XHUMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJSApHAsi W MOJSpHAasi, MOHHAsA, MeTauinueckas). VoHsl:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAJIECHTHON XUMUYECKOU
cBs131 (0OMEHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBs3b

1.4

BaneHTHOCTE. SJ'IGKTpOOTpI/II_[aTCJIBHOCTB. CreneHb OKUCIICHUS

1.5

BemecrBa MOJIEKYJSIDHOTO M HEMOJIEKYJSIPHOIO  CTPOEHUA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbl KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUNA KPUCTAJUIMYECKOM PELICTKH.
[lonaTne 0 mucnepcHbIX cucTteMax. VICTHHHBIE W KOJJIOMJHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBAa B paCTBOPE

1.6

Knaccudukanus HEOPTraHUYECKHUX COCITMHECHHIA. Homenknarypa
HEOPTaHUYECKHUX BEIIECTB

1.7

Xumuueckast peakuus. Kiaccuduxarnus XUMHUYECKUX peakuuii
B HEOPraHMYECKOM M OPraHMYECKOM XHWMHH. 3aKOH COXPAaHEHHUS MAacChl
BEILECTB, 3aKOH COXPAHEHMS M IIPEBPAILECHUs DHEPIUU NPU XUMUYECKUX
peaKkuuax

1.8

CKOpOCTh peakiy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB

1.9

OOpartumble peakuuu. XUMHYECKOe paBHoBecue. DakTOpbl, BIUSIOLINE
Ha COCTOsIHUE XUMUueckoro pasHosecus. [Ipunuun Jle [latense

1.10

OnekTpoiutuueckas auccouuanusi. CwibHbIE W CiaOble 3JIEKTPOIMUTHI.
Cpena BOJHBIX PAacCTBOPOB BEIIECTB: KHWCIAs, HEUTpasbHas, IIEIOYHAs.
Peakiimu noHHOoro oomena

1.11

OKHUCIMTENHLHO-BOCCTAHOBUTEIILHBIC p€aKkuu

Heoprannueckas xumus

2.1

Hemeranner. Ilonoxkenne ©HemeraisioB B Ilepuomnueckon cucrteme
xuMuueckux osnemeHtoB J[.M. MenpaeneeBa U OCOOEHHOCTH CTPOCHUS
atroMoB. DuU3NYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOIUS HEMETAIIOB
(Ha mpuMepe KucIopoaa, cephl, pocdopa u yriaeposa)




2.2

XUMHUECKUE CBOMCTBA BXKHEHIINX HEMETA/UIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yrimepoma W KpeMHHUS) MU UX COCAMHECHWH (OKCHJIOB,
KHCIIOPOJICOICPIKAIUX KHUCJIOT, BOJOPOJHBIX coeAuHEeHHM). [IpumeHeHne
BOKHEHIIIMX HEMETAJUIOB U X COCIMHEHHMA

23

Mertamibl. [Tonoxenne metamuioB B Ilepuoandeckoil cucteMe XUMUYECKUX
anemeHToB J(.M. MenneneeBa. OCOOEHHOCTM CTPOEHHUS 3JIEKTPOHHBIX
o0osiouek aromMoB MeramioB. OOume (Qu3MUecKrue CBOMCTBA METAJUIOB.
CraBel METAIUTOB. DIIEKTPOXUMUYECKUH P HAPSKEHUM METaJIOB
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XUMUYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATPHM, KaJldid, KaJblWM,
MarHui, aJlfOMUHUM, IIUHK, XPOM, KeJIe30, MeJlb) U UX coearHeHui. O0mue
CIOCcOObI MOTyUYeHHs MeTauIoB. [[puMeHeHrne MeTaioB B ObITY U TEXHUKE
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I'enetnueckas CBA3b HCOPraHN4ICCKUX BCIIICCTB, IMPpHUHAIJICKAIINX
K pa3JIMYHbIM KjIaCCaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHUH BKOHOFI/ILIGCKOfI, BHCpFCTH‘IGCKOﬁ )51 HI/IHIGBOI>’I
6€3OHaCHOCTI/I, Pa3BUTHHU MCIOUIHNHBI. IlonsTue o HAaY4YHBIX MCTOOAX
ITO3HaHHUs BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

[IpeacraBinenuss 00 OOMMX HAy4YHBIX MPHUHIMIAX MPOMBIILIEHHOTO
ITOJTYYEHHS] BAJKHEMIINX BENIECTB. UENOBEK B MUPE BEIIECTB U MATEPHUAIIOB:
BAKHEHUILINE CTPOUTEIIbHBIE MaTE€pHUalbl, KOHCTPYKIMOHHBIE MaTECpPUAJIBI,
KPAaCKH, CTEKJIO, KEpaMHuKa, MaTepHaJbl I JICKTPOHUKH, HAHOMATEpHUaJlbl,
OpraHUYeCcKUEe U MUHEPAJIbHbIE yI00pEHHUS
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XuMusl U 310pPOBbE UEIOBEKA: IMpaBWIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia OE30MaCHOTO HCIOJIB30BAHMS MPENapaToB ObITOBOM
XUMUHU B TTOBCETHEBHOM JKU3HU
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