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INOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1Mo XUMHUM Ha YypOBHE cpenHero obmero oOpa3oBaHUs pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickori deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM HPOTrpaMMbl CPEAHEr0 OOIIETOo
obopaszoBanus (POII COO), npencraBieHHBIX B DeaepabHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yuérom Konuenmmu npenogaBanus yuyeOHOTo mpeamera « XuMus» B 00pa3oBaTeIbHbBIX
opranuzaiusax Poccuiickoir ®Denepanuy, peaau3yrolUX OCHOBHbIE 00pa3oBaTebHbIC IPOrpaMMbl, U
OCHOBHBIX NoJIokeHUN «CTpareruu pa3BuTHs BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon ao 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pPa3pabOTKe MPOrpaMMbI IO XUMHUHU, K ONpEICIICHUI0 OOIIel CTpaTeruu
00y4yeHHMs, BOCIIUTAHUS U Pa3BUTHs O00YYarOLUXCs CPEACTBaMU yuyeOHOro mpeaMera «Xumus» s 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyadpHble mnojoxenus PIOC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJeH, COAep)KaHMs, pe3yJbTaToB OO0y4deHHs U TpeOOBaHUH K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00Opa3oBaHUE, I10JydyaeMOe BBIIYCKHUKaMU 00I1e00pa30BaTeIbHOM OpraHu3aluiy,
SBIISICTCS HEOTHEMJIEMOU YacThi0 X 00pa3oBaHHOCTH. OHO CITy’KUT 3aBEPIIAIOIIAM ITAIlOM PEan3alny Ha
COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE KJIIOUEBBIX LEHHOCTEH, MPHUCYIIUX LEIOCTHOW CUCTEME
XHUMHAYECKOTO 00pa3oBaHMsA. OTH IICHHOCTH KacalOTCs IO3HAHHUS 3aKOHOB MPUPOIBI, (HopMUpOBaHHS
MHUPOBO33pEHUSI U OOIIEH KyJbTypbl YEJOBEKA, a TAKKe HKOJOTHYECKH OOOCHOBAaHHOI'O OTHOILIEHHS K
CBOEMY 3[I0pOBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpazoBaHHe 00y4arolIMXCs HA YPOBHE
cpeaHero oOmiero oOpa3oBaHuUsl CPEACTBAMHU Y4YeOHOro npenMmera «XUMHS», COAEPKAaHUE U MOCTPOCHHE
KOTOPOTO OIpENeNIeHbl B MPOTpaMMe MO XMUMHU C YYETOM CHEHU(PHUKH HAyKd XUMHH, €€ 3HAYCHHs B
MO3HAHUU MPUPOJIBI U B MAaTEpUAIbHOM KU3HU OOLIECTBa, a TaKXkKe ¢ Y4ETOM OOLIMX 1ieNeil U MPUHIIUIIOB,
XapaKTEepU3yIOLINX COBPEMEHHOE COCTOSIHUE CHCTEMbI cpenHero oouiero obpasoBanust B Poccuiickoit
®Denepanuu.

XuUMHUsL Kak D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIPaeT ocoOyl pojb B COBPEMEHHOMU
IUBWIN3ALMU, B CO3JaHMM HOBOM 0a3bl MaTepualbHOW KyibTypbl. OHa BHOCHUT CBOM BKJIajg B
(GbopMHpOBaHNME pALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, B CO3JaHHE IIEJIOCTHOTO IpeACTaBiIeHUs 00
OKpY’KalollleM MHUpe Kak O €AMHCTBE NMPHUPOJbI U YeJIOBeKa, KOTopoe (HopMHUpyeTCs B XMMHUHU Ha OCHOBE
MMOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpa, OCO3HAHUS B3aMMOCBSA3M MEXAY CTPOEHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEICTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XHUMHUS cTaja HEOTHEMIIEMOH 4acThIO
MHUpPOBOU KYyJBTYpHl, HEOOXOAUMBIM YCJIOBHUEM YCIEUIHOTO TpyJa W JKU3HM KaKJIOro 4jeHa OOIecTBa.
CoBpeMeHHas XMMHUA Kak HayKa CcO3HMJaTelbHasl, Kak HayKa BBICOKMX TE€XHOJIOTMI HampaBiieHa Ha pelIeHue
r700aNbHBIX MPOOJeM YCTOWYMBOIO DPa3BUTHS YEJIOBEUECTBA — CHIPEBOM, SHEPreTHYEeCKOH, MHILIEBOH,
9KOJIOTMUYECKOI 0€3011aCHOCTU U OXPAHBI 3710POBbSL.

B cootBercTBHM ¢ OOIIMMHU LENSIMU U HPUHIMIIAMHU CpeAHEro oOlIiero oOpa3oBaHuUsl CoJepKaHUE
npenMera «Xumus» (10—11 kiaccel, 6a30BbIif YpOBEHb MU3YyU€HUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIbTYpHYIO TMOATOTOBKY OOYyYalOIIMXCs, HEOOXOAUMYIO MM Ul BBIPAOOTKH MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIHEIIHOTO BKIIOYEHHUS B JKU3Hb COIMYMa, IPOJOJDKEHHS 00pa3oBaHUS B pa3IMYHbIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngomuMy  IipeaMeTa «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHumdeckass XUMUS» H
«OO01mas 1 HeopraHuyeckass XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO0 HEOPTaHUYECKOW XMUMHHM (C BKJIIOUEHHUEM 3HAHUI U3 00IIell XUMUM) U
opranudeckoil xumuu. @opMupoBaHue TaHHONW CHUCTEMbl 3HAHWH NMPU U3yUYEHHH MpeaMeTa oOecreyrBaeT
BO3MO>XHOCTh PACCMOTPEHHUSI BCETO MHOTOOOPa3Msl BELIECTB HA OCHOBE OOIMX MOHITUN, 3aKOHOB U TEOPHi
XUMUH.

CrtpykTypa coaepxanusi KypcoB — «Opranuyeckass XuMus» U «OO1mas 1 HeopraHudeckas: XUuMUs»
copMHpOBaHa B IpOrpamMme 1o XUMHUHM Ha OCHOBE CUCTEMHOTO MO/IX0/a K U3yUYeHHUI0 yueOHOro Marepuana
n 00ycloBlIeHa MCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha ONPEIENEHHBIX TEOPETUYECKUX
ypoBHsAX. Tak, B Kypce OpraHM4ecKoil XMMHUHU BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCHUYECKOU
TEOpUU CTPOCHHUS OPraHUYECKUX COCIUHEHUI, a TakK€ Ha YPOBHE CTEPEOXMMHYECKMX M AJIEKTPOHHBIX
IPEJCTaBICHUNA O CTpoeHUH BeulecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBAX JAlOTCs B Pa3BUTUU —
OT YIJIEBOAOPOAOB JO CIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCIUHEHUH. B Kypce opraHmdeckoil Xumuu



MOJTy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUS TEPBOHAYAIbHBIC
MPEJICTABICHUS] O XMMHYECKON CBSI3M, KJIACCH()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEIIIECTB OT UX CTPOCHHS, O XUMHUUYECKON PEaKITUU.

[Tox HOBBIM YTJIOM 3peHUS B MpeaAMeTe « XUMHUs» 0a30BOTO YPOBHS pacCMATPUBACTCS M3yUCHHBIH Ha
YPOBHE OCHOBHOI'O 0O0IIEero 0o0pa3oBaHUsS TEOPETHUYCCKUN MaTephal W (DAKTOJIOTHYECKHE CBEACHHUS O
BEIIECTBAaX W XMMHYECKOW peakmuu. Tak, B 9aCTHOCTH, B Kypce «OOIIas W HEOpraHWYECKas XUMUS)
oOydJaromuMmcsi TIPEAOCTaBIACTCS BO3MOXKHOCTH OCO3HAaTh 3HAYCHHE IEPUOJMYECKOr0 3aKoHa C
O0IIETEOPETUYSCKUX M METOAOJIOTHYECKHUX MO3UIUH, TTy0XkKe MOHSATh UCTOPUIECKOE M3MEHEHHE (DyHKIIUN
ATOTO 3aKOHA — OT 0000IIaroIel 10 0OBICHSIONMEH U TPOTHOZUPYIOIICH.

Enunnas cucrema 3HaHMM O BaXKHEWIIMX BELIECTBAX, MX COCTaBE, CTPOEHUH, CBOMCTBaX U
MPUMEHEHUH, a TaKKe O XUMHUYCCKUX pEaKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTCKAHUS
nomnonHserca B Kypcax 10 u 11 xnaccoB aneMeHTaMHu coAep KaHMsI, UMEIOLIUMHU KYJbTYpPOJIOTUYECKUN U
MPUKIIATHOW XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3UM XUMHH C IPYTUMH HayKaMH,
packpbiBalOT €€ poJib B IO3HABATEIBHOW W TIPAKTHYECKON JEATEIHHOCTH YEJIOBEKa, CIOCOOCTBYIOT
BOCIUTAHUIO YBKEHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMHH,
MMOMOTAOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMUHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX
C XUMHEH, KPUTHYECKH OCMBICIIMBATh MHPOPMALMIO U MPUMEHATH €€ JJIs TOMOJHEHUS 3HAHUN, perieHUs
MHTEJUICKTYyQJIbHBIX U JKCHEPUMEHTAIBHBIX HCCIEIOBATEIIbCKUX 3a1ad. B memom copepkaHue yuyeOHOro
npenMera «XUMUs» JTAHHOTO YPOBHS HM3YyYEHHUS OPUEHTHPOBAHO Ha (OpPMHUpPOBaHUE Yy OOydaOLIUXCS
MHPOBO33PEHYECKON OCHOBBI JUIsl TIOHUMaHUs (DUIOCOPCKUX HICH, TaKMX KaK: MaTepUaIbHOE €IUHCTBO
HEOPraHMYECKOTO U OPTraHUYECKOTO MUpPa, 00YCIOBICHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOCHHUEM,
MMO3HABAEMOCTh TMPUPOJIHBIX SIBICHUN MYTEM HIKCIIEPUMEHTA M PEIICHHS MPOTHUBOPEUUN MEXIYy HOBBIMU
(akTaMu M TEOPETUYECKHMH MPEANOCHIIIKAMH, OCO3HAHUE POJIM XMMHH B PEIICHHH SKOJOTHYECKHUX
po0JIeM, a TaKkKe MPodJIeM COSPEKCHHSI FHEPTETUICCKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHH H
MaTepHaoB.

B mane pemeHust 3amad  BOCIUTAHUS, PA3BUTHUS W CONMAIU3ANMK OOYYArOIIMXCS MPUHATHIC
MpOrpaMMoil 0 XUMHH MOJIXO0/IbI K ONPEACIICHUIO COIEPKAHUS U IIOCTPOCHUS TPEIMETA MPEyCMaTPUBAIOT
(hopMHUpOBaHKNE YHUBEPCATBHBIX YUEOHBIX NEHCTBUN, UMEIOMIMX 0a30BO€ 3HAUYCHHE /IS PA3IMYHBIX BHUJIOB
NeSTeNIbHOCTH: pelIeHHus MpoOjeM, MOWCKa, aHaimu3a u 00paboTKM HHQOpMAIMH, HEOOXOIUMBIX IS
MpUOOpPETEHUsT ONBITA MPAKTHYECKON M MCCIIEIOBATEIBCKON JEATEILHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B
IMO3HAHUU XUMUHU.

B npakTtuke mpenoaBanus XUMUU KaKk Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, TaKk U HA YPOBHE
cpenHero o6mero oOpa3oBaHUS, MPH OMPEIEICHUU COJEPXKATENbHON XapaKTepUCTUKU IIeNield H3ydeHus
MpeAMETa HalpaBlIeHHEeM MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIIMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS, TPAKTUUYECKON EATEIbHOCTH YeNIOBEKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOJAMYECKOM TOUYKH 3PEHHS TaKOM MOAXOHd K
ONPEICICHUIO LIeTIeH N3YUEHUS IIPEIMETA SABIISIETCS BIIOJIHE ONPaBIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMH U3Y4YEHHUs TpeameTra «XuMus» Ha 0a30BOM
ypoBHe (10 —11 xu.) sBastOTCS:

e (opmupoBaHUE CHCTEMBl XMMHYECKHUX 3HAHUN KaK BaKHEUIEH COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOU KapTHUHBI MHPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBBIC MOHATHS, ()yHTAMEHTAIbHBIC 3aKOHBI
U TEOpPUM XUMHUHU, OCBOCHHME SA3bIKA HAYKH, YCBOCHHME U IOHUMAHHUE CYIIHOCTU JOCTYIHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpPUEH UX Pa3BUTHSI U
CTaHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX TTO3HAHMS BEIIECTB U XUMHUYECKHX
peaknuii, HEOOXOMWMBIX I TMPUOOPETCHUS YMEHHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SIBIEHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON U MMOBCEIHEBHOM KU3HU,

® pa3BUTHE YMEHUH M CIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOIMIOJCHHEM W OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM TPaBIIT 0€301TaCHOTO 00OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ atum, coaepkarenbHasi XxapakTepUCTHKaA LEeIel U 3a7a4 U3y4eHusl IpeIMeTa B Iporpamme
10 XMMHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHHU C HOBBIMU MPHOPUTETAMH B CHCTEME CPETHETO
obmero obpazoBanus. CerofHst B MpemojaBaHUN XUMHH B OOJBIICH CTENCHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJEepKaHusl OOyYeHHS, OPHEHTHPOBAHHOM HA TOATOTOBKY BBIMTYCKHUKA



o01eo0pa3oBaTelbHOM ~ OpraHU3allMK, BIAJCIONEro HE HaO0OpoM 3HaHUK, a (QYHKIIMOHAIBHOU
rpaMOTHOCTBIO, TO CCTb CHOCOGaMI/I U YMCHUSAMHU AKTHUBHOI'O IMOJIYYCHHA 3HAHUN U NPpUMCHCHUA HX B
peanbHOM JKU3HU JIJIS PEIICHUS MPAKTHYECKUX 3a7ad.

B cBs3M ¢ 3TUM Ipu U3y4YEHUHU TpeaMeTa « XUMUs» JOMHUHHPYIOIee 3HaYeHHE NpuoOpeTaloT TaKue
NN ¥ 32]1a4H1, KaK:

ajanTanus OOYyYalomMXCs K YCIOBUSAM JHHAMUYHO pPAa3BUBAIOIIErocs MHUpa, (HOpMUpOBaHHE
WHTCIUIGKTYaJIbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHUIO,  COTPYJTHHYECTBY,
CaMOCTOATCIbHOMY IPUHATHUIO T'PAMOTHBIX pemeHHﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyAlUAX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHCHUEM;

dbopMupoBaHHE y OOYYAIOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMH), WMEIOIINX
YHHBEpCAIbHOE 3HAYCHUE JUIS PA3IMYHBIX BUIOB JICATEIBHOCTU: PEHICHUs MpoOJeM, MOUCKA, aHAIN3a U
00paboTku uH(pOpMAIMK, HEOOXOAUMBIX Ui MPHOOPETEHUS OMNbITa NEATEIBbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TO3HAHWM XUMHH, a TAKXKE JUISI OLCHKH C TO3HMIHH SKOJOTUYECKOH Oe30MacHOCTH
XapakTepa BIUSHUS BELIECTB U XUMHUYECKUX MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEy;

pa3BUTHE TI03HABATCIBLHBIX HWHTEPECOB, HWHTCIUIGKTyaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH
00yYaroImuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NMPUOOpeTaTh HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBUU C
KU3HCHHBIMU TIOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbIC WH(POPMAIIMOHHBIC TEXHOJIOTUH JUIS TIOUCKA U
aHanM3a y4eOHOH M HayYHO-IOMYJIIPHON HH(OPMAIIMA XUMUYECKOTO CO/ICPIKaHus;

dbopMHpOBaHME M Ppa3BUTHE Yy OOYYAIOIIUXCS AacCOIMATUBHOIO M JIOTUYECKOTO MBIIUICHHUS,
HaO0JII0IaTEIBHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHUH U MPOBEICHUH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcsi yOexJAEHHOCTM B T'yMaHUCTHUYECKON HAIPaBIEHHOCTH XHUMUH, €€
BXHOH pOJM B PEUICHUU TJIO0AIBHBIX MPOOJEM pPalMOHAIBHOTO MPUPOIOIIOIB30BaHUS, MOIOJIHEHHS
SHEPreTUYECKUX PECYPCOB U COXPAHEHHUS IPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OepeXKHOTO
OTHOIIICHHS K TPUPOJIC U CBOEMY 3JI0POBBIO, a TAKXKE MPUOOPETEHHSI ONBITA MCIIOJIb30BAHMS ITOJTyUYCHHBIX
3HAaHUU JJI IIPUHATUS TPAMOTHBIX peI_HeHI/II\/JI B CUTyalUAX, CBA3aHHbBIX C XUMUYCCKNMU SABJICHUAMU.

B yueOHOM mutane cpenHero obuiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOr0 ypOBHS BXOJIUT B
COCTaB MpenMeTHOH 00acTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI.

OOmiee yuciio 4acoB, OTBEAEHHBIX JUIS M3YyYeHHMsS XUMHUHM, Ha 0a30BOM YPOBHE CPEIHEro OOILero
oOpa3oBanusi, cocTtaBiseT 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 vaca (1 yac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoiorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum — opraHudeckux  BemiectB.  Homenkmarypa
OpPraHMYECKHUX COEJIMHEHMM (CUcTeMaTHuecKkas) M TpHUBHMAJIbHbIE HA3BaHMUA BAKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYECHHs BEUIECTB M UX NPEBPALlEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IpPEJCTaBUTENIM aJIKaHOB: (PU3MUECKHE M XHMHMYECKHE CBOMCTBa (peakuuu 3aMelleHus U
TOpEeHUs ), HaX0XAECHHUE B IPUPO/IE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIuH TUIAPUPOBAHHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psii. AUeTuiaeH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJAMH,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YIieBOAOpOoAOB. [IpupoHbIii ra3 U MomyTHbIE HEQTSIHBIC Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCcKHit), muponus. [IpoaykTsl mepepaboTku HedTH, UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE MNPAKTHUYECKOW pPabOOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (PEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOpOJaMH, TOPEHHE),




IIpUMEHEHHE. BogopoaHbIe CBSI3U MEXAy MOJIEKYJIaMH CIUPTOB. JleliCTBHE METAaHOJIA U dTaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpO€HUE, (PU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBONCTBA, 00LIME I KJlacca KUCIIOT, peaKusl
sTepudUKaNMK), TONyudeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YTIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXACHHE B IPUPOJIE,
npUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykro3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMs BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHne sTaHona okcuaom wmenu(ll)), mMHOroaTroMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(Il)), ampaerunoB (oxucieHue
aMMHUauHbIM pacTtBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), MHpPOBEJECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe IMIMHA). buonornuyeckoe 3HaueHHe
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIM3, IEHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3Y4YEHHs BEIIECTB M WX MpEeBpaleHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — IOJIMMEPHU3ALUs U MOJINKOHICHCALIHS.



OKCIEpUMEHTAIBHBIE METOJIbI M3Y4YECHHs BELICCTB M MX NPEBPALCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01e ecTecTBEHHO-HAay4yHbIE IIOHATHS: SIBJIEHHE, HAyuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BelecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yriIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO IMUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKUE ITPENapaThl, MaTEPHUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckre 0OCHOBbI XMMHHU

XuUMUYeCKUH 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs 0O0OJIOUKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOuTany, s-, p-, d- anemeHTs. OcoOeHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMAax 3JEMEHTOB MEPBbIX YETHIPEX MEPHOIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHYEeCKuX sieMeHToB [ .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHMUYECKHUX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyIIaM U rnepruojam. 3HaueHHue NepUOANYECKOT0 3aKOHA B pa3BUTHH HAyKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuAbl XUMHUYECKOW CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM U TOHOPHO-aKLENTOpHBIN). BonopoaHas cBs3b. BaneHTHOCTB.
DINIEKTPOOTPULIATENBLHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJIIPHOTO U HEMOJEKYJIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe 0 AucnepcHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1ouist
BEILECTBA B PaCTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHud. HomeHkiaTtypa HeopraHMYecKHX
BEIIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANMUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX pEakIUil B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAHEHHs MACCHl BEUIECTB, 3aKOH COXPAaHEHHMs U MPEBpALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.



CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3iWyHbIX (QakTopoB. OOpaTUMble peaKlUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONMIUE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

DnexrponuTryueckas auccoruanus. CuibHble B ciadbie 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHMs] BEUIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabnui «lleprognueckas cucrema xumuyeckux snemeHToB [l U. MenneneeBa», uzyueHue
MoJieJe KPUCTAJUIMUECKUX pemEToK, HaOJIIoJeHHe | ONHUCAaHUE JEeMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C NMOMOILIBIO YHHUBEPCAIBbHOIO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHYECKOU PEaKLIM.

Pacuérnbie 3amaun.

PacuéTpl 0 ypaBHEHUSIM XMMUUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Ppacy€ThI C UCTIOIB30BAHUEM TOHATUS «MACCOBAs JIOJISI BEIIIECTBAY.

Heopranuueckasi xumusi

Hemeramnel. Ilomokenume HemetamioB B Ilepuonnueckoi CcUCTEME XUMHUYECKHUX
anementoB JI. WM. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsi atromMoB. (Du3nueckue CBONCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOPoa, cepsl, hocdopa u yrieposaa).

XYUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOACOAEPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenne MeramioB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OoOmiue
¢buznueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMpsHKECHUH
METAJLJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAJIOB (HATPHUH, Kajuii, KanblWid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHre MeTamioB B ObITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJIBI HW3YUYEHHUS BEIIECTB U MX TMPEBPAIICHUN: HU3YUCHHUE
KoeKuuu «MeTamapl U CIJIaBbl», OOPa3IOB HEMETAJUIOB, PEIIeHHE SKCIEPUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3a1aun.

PacuéTel mMaccel BemecTBa WM 00BbEMa Ta3oB MO W3BECTHOMY KOJHYECTBY BEIECTBA,
Macce WU 00BEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIMHU BEUIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, ECITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMHUA 4 KU3Hb

Ponp xumMun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBO 0€3011acHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMUS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIICHHOTO TOTyYeHUs
BOKHEHIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKITMOHHBIE MaTepUalibl, KPacKW, CTEKIJIO, KepaMuKa, MaTepuaibl I DJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPAIbHBIC yI0OpEHUSI.

XUMHS U 3]I0pOBBE YEJIOBEKA: MPAaBWIIA HCIOJIB30BAHUSA JIEKAPCTBEHHBIX IPENaparos,
mpaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH M3ydeHHH OOmIel M HeOPraHUYEeCKON XUMHUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHI,
TaK YU MOHATHUM, SBJISIOIUXCS CUCTEMHBIMU JUIS OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAyYHbBIC IOHSTHSA: HAy4HbIM (akT, TUIoTe3a, 3aKOH, TEOPHUS,
aHalu3,  CHHTe3,  Kilaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usnka: Marepus, dHEprus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
paZlOaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NUYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOcCHCTeMa, Ouocdepa, Makpo- M MHKPOIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTYpIus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepHUaJIOB, CENbCKOXO035ICTBEHHOE IIPOU3BOJCTBO, IIAILEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIUICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
IIPEnaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAIIOB, JJIEKTPOHHAS IIPOMBINUIEHHOCTD,
HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuno-mMeronuyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MOIXO0/.

B coOTBETCTBHM C CHCTEMHO-IEATEIbHOCTHBIM MOJAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIONIMMHUCS POCCUUCKON TPaKTAHCKOW HACHTHUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJM4re MOTHUBAIIUU K 00YUYEHUIO;

[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEH JESATENIbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KyNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JluyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTa «XHUMHUsD JIOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOM JICSITEIIBHOCTH B COOTBETCTBHM C TyMaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOIO
TpaKJIaHCKOTO 0O0IecTBa, NPHUHATBIMH B OOIIECTBE HOPMaMU H TIpaBUJIAMHU TIOBEJICHUS,
CIOCOOCTBYIOIIMMH TPOIIECCaM CaMOTO3HAHUS, CAMOPa3BUTHA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JMYHOCTH 00yYaromuxcsl.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPMUPOBAHHOCTH
OTBITa TIO3HABATEIBHON W TMPAKTHYECKON JEATEIHPHOCTH OOyYaroUuXxcsi MO pean3aluu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHUA 00YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOMOPSIJIKY;

MPEACTABICHUS] O COIMAIBbHBIX HOPMAaX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHWI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOW AESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pEIICHNH YUYeOHBIX U TTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUECOHOU JEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAayYHOMY HACIEAWIO OTEYECTBEHHOM
XUMUU;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM WM TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOTIOJACHUI,
KPOTOTJIMBBIX DKCIIEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHU U TIOCIEAYIONIEM aHAIIU3€
nH(OpMAIUK O MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHYECKOTO MOBEICHHS;



CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUCHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEICHUE W IOCTYIIKM CBOMX TOBApHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOro M Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOMN
JKU3HU U B TPYIOBOU J€ATETbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIKUX 3J0POBbIO U )KU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS alIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENBCKOM JICSITEIIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTHMBHOE YYacTHE B pPEIICHUM MPAKTUYECKUX 3aJa4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIuyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBAOKEHUS K TPYY, JIIOJAM TPYJa U PE3YIbTATaM TPYIAOBOM JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHJAMBUIYabHOM TpaeKTOpuH OOpa3oBaHMs,
Oynmymei mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX ITUTAHOB C YUETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIecTBa;

6) ’K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
PalMOHATBHOTO MPUPOAONIOIb30BAHMUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPUATHBIE YKOJOTHYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YUsl PA3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYJIbTYpbI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOTO MBINIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U
penIeHr IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JJii COBPEMEHHON IUBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHWM HOBOM 0a3bl MaTepuaibHOU
KyJbTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYyia U 3KOJOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHHMAaHHS CYIIHOCTH METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MONyYaeMbIe 3HAHUS IS
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOMCXOIIIIUX B HEM H3MCHEHHIA,
YMEHHUS JIeJIaTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C IIEJIbIO MOJIYYEHUS JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEeUICHHS TIPoOieM
B PCAIBbHBIX )KU3HEHHBIX CUTYAIUIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJYYCHHIO HOBBIX 3HAHUM TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU

JeATEIbHOCTH.
METAINPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3yJibTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTa «XUMHsS» Ha YPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUII (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpenMeTHbIe) oOLIeHaYYHbIE TTOHSTHS, OTPAXKAIOIINE LIEJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTrui, SABJICHUC, IPOHECC, CUCTEMA, HayLIHBII\/JI q)aKT, MIpUHOMUII, THIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBAaHKE, HAOIOICHHIE, U3MEPEHHUE, DKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIC yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ WUCIOJIB30BaTh  OCBOCHHBIC  MEKIUCIUIUTMHAPHEBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘~IG6HI)Ie HCﬁCTBHH B IIO3HABAaTEJILHOU U
COLMAIbHOM MTPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OgJjiajieHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOATENILHO (POPMYJIMPOBAaTh W  aAKTyaJIM3HpPOBAaTh MPOOJEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpENEeNATh NN JAESTEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH HX JTOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapaKTepHbIC TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh WX B3aUMOCBA3b, HCIIOJIH30BATh
COOTBCTCTBYIOIINEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX (baKTOB u HBJ'IeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHIA;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JIOTUYECKHE PpACCyXJIeHUs (MHAYKTUBHBIC, JCIyKTHBHBIC, [0 aHAJIOTHH),
BBIABJIAATE 3aKOHOMEPHOCTHU U IMMPOTHBOPEUYHA B paCCMAaTPUBACMBbBIX ABJICHUAX, CbOpMy.]'II/IpOBaTI)
BBIBOJIbI M 3aKJIFOUCHHS,;

IMPUMCHATE B IIPOLECCEC MO3HAHHUA, UCIIOJIB3YEMBIC B XUMHWU CHUMBOJIMYCCKUEC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GOpMysa, YypaBHEHHE XUMHYECKOW peakIuh — TpH PEHICHHH YYeOHBIX
MO3HABATCIIBHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3YYaeMBIX BEIIECTB U XUMUYECKUAX PEAKITHIA.



2) 0a30BbBIe HCCIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynMpoBaTh L€ U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUECHHUUECKHUX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nunopmaumeii:

OPUEHTHUPOBATbCSI B Ppa3jIM4YHBIX HCTOYHUKAX HHPOpMauuu (HAYYHO-TIOMYJIspHas
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHerta),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpelncTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTHUBOPEUUBOCTH;

(bopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
uH(popMaLuu, HE0OXO0AUMOM J1JIs BBITIOJIHEHUS yUE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (POPMY NIpeACTaBICHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHbIM $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMaLMel: NPUMEHATh MEXIpeAMeTHble ((U3MuecKue U MaTeMaTU4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISIIHOCTH.

OgiaeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOW TEMBI B XOJi¢ JUallora W/ JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOro mnpoekTa U (OpMyIHpOBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMS MO3UIMIA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryaITUBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYHIECTBIISIT CAMOKOHTPOJb CBOEHW JEATEJIbHOCTM Ha OCHOBE CcaMoOaHalu3a |
CaMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC



IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUH O XMMHUYECKOH COCTaBIAIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XHMMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pellleHus] TPAaKTHUYECKUX 3aJad M HKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
HNOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYyJa, BaJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHMUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
byHKIMOHAIbHAS TpyMNa, paguKai, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKAIINE COCTUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHNYeCKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKUE 3HAHHUS, JEKAIIUEe B OCHOBE IMOHMUMAaHUs
IPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
U TIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MTOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
MIpEBPAILCHUI OPraHMYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHMI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY ISl COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMYIT OpraHMYECKUX BEIECTB
U YpaBHEHUH XMMHUYECKHX pEaKUuii, U3roTaBIMBaTh MOJEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIIMBATH MPUHAJIEKHOCTh U3yUEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KIAcCy/Tpynne COeIUHEHUMN
(YyrieBomopoabl, KHCIOPOA M a30TCOAEpXkalllue€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoil HomeHkinatype (IUPAC), a Taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTNEIbHBIX OPraHUYECKHUX BEIECTB (ITUJIEH, MPOIMUJIEH,
alleTUIeH, JSTWIEHIJMKONb, TJIHLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasi KUCJIOTa, OJIEMHOBAsl KMCIIOTa, CTEapUHOBAsl KHUCJIOTa, IIII0K03a, PPyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJBI XUMHUYECKOM CBSA3M B OpPraHMYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHSATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemecTB A. M. BytnepoBa ansi 00bsiCHEHHS 3aBHCHMOCTU CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENEH PA3IMUHbIX KIACCOB OPraHUYECKHX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMWJIEH, aleTwieH, OyragueH-1,3, MerwiOyraaueH-1,3, Oenzou,
METaHOJ, ATaHOJ, ATUJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAsI U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0I03a, aMHUHOYKCYCHAas KHCIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MPOJYKTOB MEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS I10 XUMHYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH IO W3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 MCXO/HBIX BEIECTB WM MIPOAYKTOB PEAKIINHN);



c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJb3YyeMbIX B XUMHUM TNPU HM3YYEHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJB30BAHUS XUMUYCCKOW TOCYI0N U
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATh XMUMHYECKUNH HKCHEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIIECTB MPU HArpEeBaHUM, MOJYUCHHE HTHICHA U WU3YUYEHHUE €Tro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OEITKOB) B COOTBETCTBUU C MPaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIeCTBAaMU U JIAOOPaTOPHBIM 00OPYIOBaHUEM, MPEICTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aliCh YpaBHCHHN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U ApYyTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TIpaBMJIa SKOJIOTMYECKH IeJIecO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOH [EATEIHHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KaOIIeH MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HAa OPraHU3M
YeJI0BEKa;

JUIsT O0Yy4aroIUXCs C OrPAHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBbS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIIENBIX M CJIa0OBUASIIMX OOy4YalolUMXCs: yYMEHHME MCIOJIb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «OOm@as W HEOpraHUyecKas XUMHS)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJM XUMHH B TO3HAHUM SIBJICHUH NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelieHus: TMPaKTUYECKUX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
MOHSTHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOT, S-, P-, d- AIEKTPOHHBIE OPOUTATT aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, AJIEKTPOOTPHIATEILHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTHYECKAs JUCCOLUALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHUYECKOW  peakIu, XHMHYECKO€ pPaBHOBECHE); TEOpPUM M  3aKOHBI  (TeopHs
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTHHU MPU XUMUUYECKUX
pEaKIusAxX), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
Jie)Kalye B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
(dakToNOrMUeCKre CBEJCHUS O CBOWMCTBAX, COCTaBE, MOTYYECHUH M OE30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTHYCCKOM S TEIILHOCTH YEIIOBEKA,;



Cc(OPMHPOBAHHOCTb YMEHUH BBISABIIATH XapaKTEPHbIC MPU3HAKHU MTOHITUHN, yCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS IPU ONHCAHUU HEOPraHUYECKHUX
BEUICCTB U UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHMBOJHKY JJIsI COCTaBICHUS
(GopMys BelIECTB M YpaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHblE Ha3BaHMs OTICJIbHBIX HEOPraHMYECKHX BeLIECTB (yrapHblil ras,
YTIEKUCBIA Ta3, aMMHUaK, raméHas W3BECTb, HETrall€Has W3BECTb, IIUTbEBAsl COJA, NUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEIENATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHU;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh IMPUHAUIEKHOCTh HEOPraHMYECKUX BEILECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIiie COeMHEHUH (IPOCThIe BEIIEeCTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
HPOTHOCTUYECKYIO (DYHKILINU;

c(OpMUPOBAHHOCTh ~YMEHHUI  XapaKTepU30BaThb d3JEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 3eMeHToB /1. 1.
MeHnpneneeBa, HCIONB3YyS MOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTHYECKHUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuoaudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUIH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUIUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy U COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUM COCTABIIATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklMii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pPEAaKLUH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3aNyYHbIX (DAKTOPOB; XapaKTep CMEIICHHsS XUMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeITHero Bo3aercTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOILECCHl, JIEeXKaIllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHMCIOTHI, aMMHAKa, a Takke cPOPMUPOBAHHOCTh
IpeJcTaBlIeHnH 00 OOIIMX HAyYHBIX MPUHLMIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHSATHUS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
peaKIMAxX, Macchl BellecTBa UM 00bEMaA ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUM BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBUiIa MOJIb30BAHUSA XMMHUUYECKON MOCYAO0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMHU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHUYECKUH DSKCIIEPHUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTallu3aTopa, OINPEAETICHUE Cpeibl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHINKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeakLUH, PeaklMd HOHHOro OOMEHA, KAaueCTBEHHbIC pEaKIUH Ha
cyibdar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metawb»y U «Hemeraiuib»y) B COOTBETCTBUM C IpaBWIIAMU TEXHUKU
0€30I1aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, TIPEICTABIISATH
pe3yabTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3alUCH YPaBHEHUI COOTBETCTBYIOLIUX
peaxiuii 1 GOopMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3MPOBATh XUMHUYECKYIO HH(POPMALHUIO,
[OJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, VHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHMH COOJIIOZATh MpaBMJIa HKOJOTUYECKH IeIecCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pPOBbi U
OKpYXarollel MpUPOJHON cpesibl, 0OCO3HaBaThb ONACHOCTh BO3AECHCTBMS HA >KUBBIE OPTaHU3MBbI
OIpe/ieNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens [TIK, noscHaTe Ha npumepax crocooObl
YMEHBIIEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUId O0YyYarolMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SIBJICHU;

JUIs  CJHENbIX W ClIa0OBUIAMIMX OOYyYaroIUMXCA: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux Gopmyit.
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/i Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUSs

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipeamer opranM4ecKor XuMuH, eé
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHUS OpraHU4YECKUX

coenunennii A. M. bytnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBienue o kiaccuPpuKauu
opraHuueckux semects. Homenkinatypa
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB

AJKaHBI: COCTAaB U CTPOEHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH — npocTenIre
MPEICTaBUTENMN ATKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA

OTHIIEH U IPOIHJIEH — MPOCTENIINE
IIPEICTAaBUTENN aJIKEHOB

[IpakTuueckas padora Ne 1. «Ilomyuenune
STWJIEHA ¥ U3yUYEHUE €ETO CBOMCTB
Ankanuensl. byraguen-1,3 u
MetunOyTanueH-1,3. [lonyuyenue
CUHTETUUYECKOTO KayuyyKa ¥ pE3UHbI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUILINN MPEICTABUTEIb AJIKUHOB

11 Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apenbl: 6eH301 U TOIyoJl. TOKCHYHOCTh
apeHOB

13 I'enernyeckas cBS3b yIiI€BOJOPOIOB,
IIPUHAIEKALIUX K Pa3IMYHbIM KJ1accaM
IIpuponHbIEe HCTOYHUKH YIIIEBOAOPOJOB:

14 MPUPOJIHBIN ra3 U MOy THHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

15 IPUPOJHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KontponbHas padoTa mo pasaeny
«YTIeBOAOPOIBDY

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TJINLEPUH

19 ®deHo: cTpoeHue MOIIEKYJIEL, ¢buznueckue
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbnerussl: GopMaNbIeTUa U
areTanbaerug. AeToH

71 OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

2 IIpaxTrueckas pa6u()Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPECTaBUTEINN BBICIINX KapOOHOBBIX

KHCJIOT




24

25

26

Mpbuia KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, MX MOIOIIIee AeHCTBHE

Cnoxxuble 3(UpHI KaK TPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. ['MAPOIN3 CIIOKHBIX
a¢upoB

Xupsl: ruaponus, npuMeHeHue,
OuoJIOrnYecKas poJib KHUPOB

27

VYTieBopsl: COCTaB, KiIaccuuKanus.
Baxkneiime npeacTaBuTeNu: IIt0Ko3a,
¢bpykTo3a, caxapos3a

28

29

30

31

Kpaxman u nemironosa kak npupoHbie
MIOJIUMEPBI

Kontponbnas padota no pasaeny
«Kucnopoacoaeprxaliye oprann4eckue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas paboTa

OO11ast xapaKTepUCTHKA a30TCOAEPIKALINX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickas npoBepouHas paboTa

AMMHBI: METUJIAMWH W aHWJINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHMYECKUEe COCTUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuasl.
benku kak mpupoaHbIe
BI)ICOKOMOJ'IeKy.HﬂpHBIe COCAUHCHUS

33

34

OcHOBHbIE OHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne

n/
n

Tema ypoka

XUMUYeCKUH
DJIEMCHT. ATOM.
DJIEKTpOHHAs
KOH(UTyparus
aTOMOB
[Tepuoanueckuit
3aKOH U
Ilepuonuueckas
cHucTeMa
XHUMHYCSCKHX
anemeHToB /Jl. U.
Menaeneena, ux
CBSI3b C
COBPEMEHHOM
TEOPHUEN CTPOECHUS
aToOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBONMCTB
XUMHYECKHX
JJIEMEHTOB U UX
COE€IMHEHUH T10
rpyImnaM u
MEPUOIAM.
3HayeHune
MEPUOIUYECKOTO
3aKOHA M CHCTEMBI
XUMHYECKHX
anemenTtoB J[.1.
Menaeneena B
Pa3BUTHHU HAYKHU

KoanuecTBo 4acoB

KoHntpous
HbIE
padoThI

Bce
ro

IIpakTH4ec
KHe
padoThI

Jlara
HU3y4eH
us

DJIeKTPOHHBI
e uu(ppoBbIe

oOpa3zoBare

bHBIE

pecypchl

Crpoenue
BEIIIECTBA.
XuMuueckas CBsi3b,
€€ BUJIbI;
MEXaHHU3MBI
oOpazoBaHUs
KOBaJICHTHOM CBSI3U.
Bonxoponnas csa3p

BaneHTHOCTE.
DNeKTpooTpuULIaTETh
HOCTh. CTeneHn
OKHCJICHHUS.




BemecTBa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUS

Ilonstue o
JUCTIEPCHBIX
CHCTEMaXx.
HUctunaneie n
KOJIJIOUTHEIC
pPacTBOPBL.
MaccoBas gois
BCIISCTBA B
pacTBope

Knaccudukanus u
HOMCHKJIATypa
HEOPraHHYECKUX
COCIUHCHMH.
I'enernueckas CBsI3b
HEOPTaHHYECKUX
BEIIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus
XUMHYECKHX
peakuuii B
HEOPraHU4YecKou 1
OpraHNu4ecKou
XUMUU. 3aKOH
COXpaHEHHUs MaCcChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MpeBpalieHUs
SHEPTUH MPH
XUMHYECKHX
peaKIusIx

10

CKopocCTh peakiyi.
O6patumbie
peaKIMH.
XHAMHYECKOE
paBHOBeCHE

IIpaxTrueckas
pabora Ne 1.
«BnustHue
Ppa3IMYHbIX
¢akTopoB Ha
CKOpPOCTh
XUMHYECKON
peaxkum

11

DIIEKTPOJIUTHYECKAS
JUCCOLIAINS.




ITonsatue o
BOJIOPOJHOM
nokazatesne (pH)
pactBopa. Peakniun
HOHHOr0 OOMEHa.
IM'maponus
OpPraHUYECKUX H
HEOPTraHUYECKHUX
BEIIIECTB

12

13

OxucanTenpHo-
BOCCTaHOBUTEJIbHbBIE
peakuuu. [Tonstue
00 2JIeKTpoJIn3e
pacruiaBoB U
pPacTBOPOB coJieid

KonTponbhas
pabota 1o pazueny
«Teopernyeckue
OCHOBBI XUMUI

14

Mertamnsl, ux
MOJI0KCHUE B
[Tepuonnueckoi
cucTeme
XAMUYECKHUX
anemenToB 1. U. 1
Menneneesa u
0COOEHHOCTH
CTPOEHHUS aTOMOB.
Ob6mue puznueckue
CBOICTBA METAJIJIOB

15

CrnnaBel METaJIOB.
DNEeKTPOXUMHUYECKU
U psifi HAPSKEHUH
METaJIJIOB

16

17

XuMHu4ecKue
CBOICTBa
BayKHEHIITNX
METaJUIOB (HaTpUH,
KaJii, KaJbIUi,
Mar"um,
ATIOMUHUI) U UX
COEJIMHEHU I

XUMHUYECKHE
CBOICTBA XpoMma,
MEIHU U UX
COETUHEHUN

18

XUMHYECKHE
CBOMCTBA IIMHKA, 1
JKeJre3a U uX




COE€IUHEHUN

19

20

21

22

23

[IpakTnueckas
paborta Ne 2.
"Pemenue
AKCIEPUMEHTAIbHBI
X 3aJ1a4 110 TeMe
«Metamibi»"

Hemeramisl, ux
IIOJIOJKCHUE B
[Tepuonuueckoit

CHCTEME

XHUMHYSCKHX 1
anemeHToB JI. U.
MenneneeBa u
0COOEHHOCTHU

CTPOECHHUS aTOMOB

dusznueckue
CBOICTBA
HEMETAJIJIOB.
Annorponus
HEMeTaJUIoB (Ha 1
npumMepe
KHUCJIOpOJa, CEPHI,
docdopa u
yriepoja)
XnMuyeckue
CBOMCTBa
TaJIOTE€HOB, CEPHI U
HUX COeOUHEHUM

XUMHUYECKHE
CBOICTBA a30Ta,
¢dochopa u ux
COCTUHCHUI

24

25

XuMuueckme
CBONCTBA yTJIepoaa,
KPEMHUS U X
COCIMHEHU

IIpumeHeHue
BaXHEHUIITIX
HEMETAJIJIOB U UX
COETUHEHUN

26

O06001menue u
CHCTeMaTH3aIus
3HAHWH I10 TeEME
«Hemertanb.
Breramcnenus mo
YpaBHEHUSIM
XUMHYCCKHX
peaxkiui u




TEPMOXUMHUYECKUE
pacy€ThI

[IpakTuueckas
pabora Ne 3.
«Pemenune
IKCIIEPUMEHTAIBHBI
X 3a/1a4 10 TeMe
"Hemerasst"y»

27

KoHntposbHas
pabora 1o Temam
«MeTame u
«Hemeramnbny

28

Heopranuueckue u
OpraHUYEeCKUe
KHCIIOTBHI.
Heoprannueckue n
OpraHHYecKue
OCHOBaHUS

29

AmdoTtepHbIe
HEOpPTaHWYECKUE U
OpraHuYecKue
COCIMHEHMUSI.
['eneTrueckas cBs3b
HEOPTaHUYECKUX H
OpPraHUYECKUX
BEIIECTB

30

Pome xpumun B
obecnieueHUH
JKOJIOTHYECKOM,
JHEPreTUYECKON U
MMUIIEBOM
0C30ITacHOCTH,
pa3BUTUHU
MeIUITUHEI

31

IIpencraBnenus o0
00X HAYYHBIX
MIPUHILIAIIAX

32 IIPOMBIIUIEHHOT O
IIOJTyYEHUs
BOKHEHIINX
BEILIECTB

Yenosek B Mupe
33 BEMIECTB U
MaTepuasioB

XuMus 1 310pOBbE
YeJI0BeKa

34

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

34




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMHUpPOBAaHHOCTh MPEJACTABICHUNH O XHUMHYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
SIBJIGHUH TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJbTYpPbI
AMYHOCTH, €€ (YHKIMOHANBHOM T'PAaMOTHOCTH, HEOOXOIUMOW JUIs
pelleHrs TPAaKTHUYECKUX 3aJad U OSKOJOTHYeCKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIIOJIATr Al IINE MOHATHUSA (Monexyna, BAJICHTHOCTb,
3JEKTPOOTPHUIIATEILHOCTD, CTEMEHb OKHUCICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YTIEPOAHBIN CKEJeT,
GyHKIMOHATBHAS ~ Tpynma,  pagudkal,  U30Mepus,  HM30MEpHI,
TOMOJIOTUYECKHN psAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- |
a30TcoJepKalllie COSAUHEHMs, OMOJOTMYECKd AaKTHUBHBIC BEIECTBA
(yriieBozpl, KHMphI, OEJIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHMsI opranuueckux BemectB A.M. Bytiepona),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCIONb30BAHUM BAKHEHIIMX HEOPraHMYECKMX U  OPraHMYeCKHX
BEIIECTB B OBITY U MPAKTHUYECKOM JIEATETLHOCTH YeJIOBEKA

1.3

1.4

ChopmMHpoBaHHOCTh YMEHMHM BBIABIATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  YCTAHaBIMBaTb  HX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSTHUSI TPU OINHUCAHUU COCTaBa, CTPOCHUSA U
IIPEBPALIEHUI OPraHUYECKUX COEINHEHUN

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIb30BATH XMMUYECKYIO CHMBOIHUKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHON) (OpMya OpraHMYeCKMX BELIECTB M  ypaBHEHHM
XUMHUYECKHUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJ OPTaHUYECKUX
BELIECTB I WIIKOCTPALUU MX XUMHYECKOIO M MPOCTPAHCTBEHHOTO
CTpOCHHUS

1.5

1.5

ChopMUpOBaHHOCTh ~ YMEHHH  yCTAaHABIMBaTh  NPUHAIICKHOCTD
W3YYEHHBIX OPraHMYECKHX BEIIECTB MO MX COCTAaBYy U CTPOCHUIO K
ompenenéHHOMy Kiaccy (Tpymme) COoeauHEeHUH  (YTJIEBOIOPOIBI,
KHUCIIOPOA UM a30TCOAEp)KAlIHe COEAMHEHUS, BBICOKOMOJIEKYJIAPHBIE
COCJMHEHUs), JaBaTh WM  Ha3BaHUS [0  CHUCTEMAaTHYECKOW
HomeHnkiarype (IUPAC)

ChopMupoBaHHOCTb YMEHUS ONPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COEAMHEHUSX (OJMHApHBIE U KpaTHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSATH: TOJOXKECHUS  TEOPUH
CTpoeHHUs opraHuveckux BemiectB A.M. BytiepoBa nmist oObsiCHEHUS
3aBUCMMOCTH CBOMCTB BEHIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH




COXPAaHCHUSA MACCHI BCIICCTB

2.1

YrneBoaoposl. Kucnopoaconep:xarue u a30TCOJIepHKaLIUE
OpraHMYecKue COeqUHEHMs. BhICOKOMOIEKYIIpHbIE COSTUHEHUS

ChopMupoBaHHOCTb YMEHUI IPUBOAUTH TPHUBHUAJIbHBIC Ha3BAHMS
OTJENIbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJIEH,
STWICHIVIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbMHAsl KHCJIOTA, YKCYCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmai, LeJUIrJo3a,
IJIMLIMH)

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3MYecKue W XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEJICTABUTENICH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, ITUJICHIJIMKOIb, TJIMIEPUH, (SHON, areTaabIeTu,
MypaBbHHAsE M YKCYCHasi KHCIOTBI, TJIOKO3a, Kpaxmal, IeJIII0J03a,
aMUHOYKCYCHasi KUCJIOTa)

23

CdopMHpOBaHHOCTh YMEHHUSI WILIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXJy  TUIHMYHBIMU  [PEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKUX BELIECTB YPABHEHUSMU COOTBETCTBYIOIIMX XUMUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYJI

24

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HMCTOYHUKHU
YTIEBOJIOPOAHOTO CHIPbs (HEDTH, MPUPOIHBIA ra3, yrolib), CIOCOObI UX
nepepadOTKH U MPAKTHYECKOE TPUMEHEHHE TIPOTyKTOB NIepepadoTKU

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

CpopMHUpPOBAaHHOCTh YMEHHI BIIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX
MEeTOAaX HAay4YHOI'O MO3HAHMS, UCTIOIb3YEMbIX B XUMUU NIPHU U3YyUEHUHU
BEIIECTB W XUMHUYECKUX sBIeHUW (HAOMIOIEHHE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICTTUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS IS TPUHATHS pEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIHUIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM

ChopmupoBaHHOCT, yYMEHHH COONIOAaTh TpaBHIa MOJB30BAHUS
XUMUYECKON TIOCYJI0M ¥ J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKKe
npaBmiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIHUSIMHU
10 BBIMIOJHEHHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB

33

34

CpopMUpPOBAaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
HKCHEPUMEHT (IPEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHuUH,
MOJTyYeHHE 3TUJICHA U U3yYCHHE ero CBOWCTB, KAUECTBEHHBIE PEaKIIuu
OpraHMYECKHUX BEIIECTB, JeHaTypauus OelKOB MpU HarpeBaHHH,
L[BETHBIE pPEAKIUU OEJIKOB) B COOTBETCTBUU C TMPABUIAMHU TEXHUKH
0e30MacHOCTH Tpu OOpalleHUH C BEIIeCTBAMU U JIaOOPaTOPHBIM
000pyI0BaHUEM; IPECTaBIIATh pe3yIbTaThI XMUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTAaTOB

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYMCICHUS M0 XUMUUYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PEaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MMPOTYKTOB PEAKIIUH)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aHaJIM3UPOBATh




3.6

11 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

1

1.1

1.2

XMMHUYECKYI0 HMH(OpMAIMIO, TOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U ApyTHe)

ChopMupoBaHHOCTb yYMEHUH COOJMIOAATH MpaBWIa SKOJIOTMYECKH
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYAOBOW NEATEIHLHOCTH B
LEJIAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHON
Cpelpl, OCO3HaBaThb ONACHOCTb BO3JCHCTBUS HA KUBBIE OPraHU3MbI
OIpe/IeIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAs CMbICI MOKa3aTels
[IAK (upenenbHO AONMYyCTMMOM  KOHLIEHTpAlUMHM), IMOSCHATH Ha
IIPUMEPAX CIOCOObI YMEHBIIEHUS M IPEJOTBPALCHHUsS UX BPEAHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHero 001ero odpasoBanusi

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHHU

Brnanenne cucremoil XMMHMYECKMX 3HAaHUW, KOTOPAas BKIIFOYAECT:
OCHOBOTIOJIATAIOIIE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0UKA aTOMA, S-, p-, d-3IIEKTPOHHBIE OPOUTAIIH AaTOMOB,
HWOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHCJIEHUS, XUMHUYECKAsl CBA3b, MOJIb, MOJIApPHAs Macca, MOJIAPHBIN
00BbEM, KpUCTAJUIMYECKass peHIETKa, TUIBl XUMHYECKUX peakluui
(OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIE, 9OK30- H  SHIOTEPMHUYECKUE,
peaki MOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEINEKTPOJIHTHI,
AJIEKTPOJIMTAYECKAS] ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHUYECKON pEakKliu, XUMHUYECKOE PaBHOBECHE);, TEOPUU U
3aKOHBI (TEOpHUsSl DIEKTPOJUTHYECKOW aucconuanuu, [lepuomgumdeckuii
3akoH [[.M. MeHnpeneeBa, 3aKOH COXpaHEHUsI MACChI), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOJIOTUISCKUE CBEACHHS O CBOMCTBAX,
COCTaBe, MOMYYeHMH U O€30MacHOM HCHOIb30BAaHUM BaKHEUIIHX
HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTUYECKON JEATEeIHbHOCTH
YyeJIoBeKa

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBISABIIAATE XapPAKTCPHBIC IIPU3HAKH U
B3aMMOCBA3b HU3YUYCHHBIX HOHHTI/II)’I, IMPUMCHATE COOTBCTCTBYIOIIUC
NOHATUA TIPpU OIMMCAHUHU CTPOCHUA U CBOICTB HCOPTaHUYCCKUX
BCIIECCTB U HX npeBpameHHﬁ; BBIABJIATH B3aUMOCBA3b XHMHUYCCKHUX
3HaHUH C IIOHATHUAMU u NpeACTAaBJICHUAMU APyrux
€CTCCTBCHHOHAYYHBIX MPEAMETOB

1.3

BnaneHHe OCHOBHBIMHM ME€TOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHYECKUX sBIEHUN (HaOmOJqeHWe, W3MEpEeHHue, JKCIEPUMEHT,
MOJICIIMPOBAHNE)

1.4

ChopmMupoBaHHOCTh yYMEHHMH ONPEIENATh BaJCHTHOCTh M CTENEHb
OKHUCJICHH XUMHYECKMX DJJIEMEHTOB B COCIUHEHMSIX pa3IU4HOIO
cocTaBa, BMJI XUMHUYECKOW  CBSI3WM  (KOBaJ€HTHas,  HMOHHaf,
MeTaJlJIn4ecKasi, BOAOPOJHAs) B COCAUHEHUSIX, TUIl KPUCTAIIMYECKON
PEIIETKN KOHKPETHOTO BEILeCTBAa (ATOMHAasi, MOJEKYJSpHas, MOHHas,
MeTaJlJIN4ecKast)




1.5

1.6

1.7

ChopMupoBaHHOCTh YMEHUH ONPEIENATh XapaKTep CPeAbl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHHUN

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(PHIIMPOBATh  XUMHUYECKUE
peaKkuu Mo pa3InYHbBIM MPHU3HAKAM (YHCIy M COCTaBy peardupyronInx
BEIIECTB, TEIIOBOMY J((dEeKTy peakiuu, H3MEHEHHIO CTeleHen
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  PEaKIUH,  yYacCTHIO
KaTaJIu3aTopa)

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpPaBHEHHUS  peaKUuil
pPa3IMYHBIX THIOB, IOJHBIE M COKPALIEHHBIE YpPAaBHEHUS peaKkLui
MOHHOI0 OOMEHa, YUUTHIBas yCIOBUS, MPU KOTOPHIX 3TU PEAKIUU UAYT
JI0 KOHLIa

1.8

1.9

1.10

1.11

2.1

ChopMupoBaHHOCTh YMEHUI MPOBOJIUTH PEAKIIUH, MOATBEPIKIAIONINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHUX  BEIIECTB,
pacro3HaBaTh OINBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

ChopmupoBaHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH
XMMHYECKON peaklnu OT pa3inyHbIX (JaKTOpPOB

ChopmupoBaHHOCTh yMEHHMM  OOBACHATH  XapakTep CMELICHUS
XMMHYECKOI'O0 PaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JEHCTBUS
(npunmun Jle [latenbe)

OOw1ast 1 HeOpraHuyecKast XUMHs

ChopMupoBaHHOCTh yMEHHUH packpeiBaTh cMbich [lepuoandeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIyI0, OOBSCHUTENBHYI0 U  HPOTHOCTUYECKYIO
byHKIIII

2.2

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHMYECKMX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucTemMbl XxuMuueckux snaemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATUS  «S-, p-, d-dIEKTPOHHBIE OpPOMUTAIN», «IHEPreTUYecKue
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHUS  CBOWCTB
XMMHMYECKHUX DJIEMEHTOB M UX COEAMHEHMH IO NEepHoJaM M Ipynnam
[Iepnonnueckoi cucteMsl XMMUYECKUX 351eMeHTOB [I.11. Menneneesa
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2.4

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEHIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHHE  TE€HETHYECKOW  CBS3H  MEXKIY
HEOPTaHWYECKMMH  BEMICCTBAMH  C  IIOMOIIBIO  ypaBHEHWH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBAaTh  IPUHAAJIEKHOCTH
HEOPraHWYECKNX BEUIECTB 0 MX COCTaBY K OIPEACIIEHHOMY KJaccy
(rpynmne) coenuHEHMH (MPOCTHIE BEUIECTBA — METAIbl M HEMETaJlIbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOThI, aM(pOTEpHbIE TUAPOKCHUIBI, COIIH)

2.5

CpopMHUpPOBAaHHOCTH YMEHUH HCIOJIB30BaTh XMMHYECKYI0 CHMBOJIHUKY
JUIS COCTaBlieHUS (OpMYyN BEIIECTB U YpPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuagbHbIC
Ha3BaHHs OTJACIBHBIX HEOPraHWMYECKMX BeElIeCTB (yrapHbld Tas,




2.6

2.7

YIJIEKUCIIBIA Ta3, aMMMaK, Trami€Has W3BECTb, HETalI€Has W3BECTb,
MUTHEBAs COJIA, TUPHUT M JIPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYIIECTBOBAHHE  TECHETHYECKOW  CBS3M  MEXIY
HEGOPTraHWYECKMMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

CdopmupoBaHHOCTh YMEHH MJIAHUPOBATH U BBIOIHATH XUMUYECKUN
9KCIIEPUMEHT (pa3jIoKEHHE IIEpOKCUIa BOAOpPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpEeeseHUE Cpeabl PacCTBOPOB BEUIECTB € MOMOIIBIO
YHHUBEPCAJIBHOTO WHAMKATOPA, BIMSHHUE pA3IMYHBIX (PaKTOPOB Ha
CKOpPOCTh ~XMMMYECKOH peakluH, peakud HOHHOTo oOMeHa,
KayeCTBEHHBIC PEAaKIUHU Ha Cynb(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHMS, PEIIEHHWE SKCHEPUMEHTANbHBIX 3a/ad IO TeMaM
«Meramb» u «Hemeranabl») B COOTBETCTBUU C MpaBWJIaMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHH C BeulecTBaMH U J1abOpaTOPHBIM
0o0opya0OBaHUEM; IIPEACTABIIATh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHHl COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

2.9

ChopmupoBaHHOCTE YMEHHI COONIOAATH TMpaBWIA IOJTH30BAHUS
XUMHUYECKOH TMOCYJOH M Ja00OpaTOpPHBIM O00OpYyIOBaHHEM, a TaKKe
MpaBwIa OOpaIIeHUs C BEIIECTBAMHA B COOTBETCTBUU C MHCTPYKITUSIMU
IO BBITMIOJIHEHUIO JIAOOPATOPHBIX XUMHYECKHIX OIBITOB

CdopmMupoBaHHOCTH YMEHUHI XapakTepPU30BaTh XUMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE NMPOMBIIUIEHHOIO IOJYYEHUS CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH IMpPEACTaBICHUI 00
Oo0IMX HAyyHBIX MPUHLOMIAX M  OSKOJIOTMYECKUX  Ipobdiiemax
XMMHYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2
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CpopMHUpPOBAHHOCTh TPEJICTABICHUN O XWMHUUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, pOJIM XUMHH B [O3HAHUHU
SIBJICHUN TPUPOALI, B (OPMUPOBAHHHM MBIIIJICHUS ¢  KYJIbTYPBI
JTUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHW JUIs
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOJTHOM cpesie

CdhopMupoBaHHOCTD YMEHUU KPUTHYECKH aHAJIN3UPOBAThH
XUMHUYECKYI0 HH(POpPMAIUIO, TMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKAIIUH, ceTh IHTEpHET U ApyTrHe)

CchopMupoBaHHOCTh YMEHHUH COOMIOJAaTh MpaBUiIa HKOJIOTHYECKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NEATENBHOCTH B
LENAX COXPAaHEHHs] CBOErO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpensl
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Oco3HaBaThb OMACHOCTh BO3JIEUCTBHS HA JKUBBIE OPraHU3MBbI
ONpeAeNEHHBIX BEIIECTB, MOHUMAs cMbIch nokaszatens [1/IK, moscHsaTh
Ha MpUMepax crocoObl YMEHBIICHUS W MPEJOTBPAIICHUS UX BPEIHOTO
BO3JICMCTBUSI HA OPTaHU3M YEJIOBEKA

3.5

CdopmupoBaHHOCTH yYMEHHH MIPOBOANTD BBIUMCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi JOJisi BEIIeCTBa B PacTBOpPE»,
O0OBEMHBIX OTHOLIEHWM Ta30B NpPH XUMHUYECKUX PEAKIHUSIX, MacChl




BEIIIECTBa HUIIU OG"béMa ra3oB Mo HU3BCCTHOMY KOJMYCCTBY BCHICCTBA,
Macce WK 00BbEMY OMHOrO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECCTB,
TEIIoBOTO 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAILCHUS H COXPAHECHUS SHEPTUH

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KUIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

TeopeTnueckrne OCHOBbI OPraHU4YeCKOW XUMHUH

1.1

[Ipenmer opraHn4ecKkOd XMMHH: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUN HOBBIX BEIIECTB M MaTepHanoB. Teopusi CTPOCHUSI OpPraHUYECKUX
coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUSI

1.2

1.3

CrtpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. ['oMonorus, wu3oMepus.
XuMHueckasi CBSi3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE U KpaTHbBIC
cBsi3u. [IpencraBienue o Kki1accupUKaIMi OPraHuvueCKUX BEIIeCTB

HOMGHKHaTypa OpPraHu4YCCKUux COGI[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaH) U TPUBUAJIbHBIC
Ha3BaHUS BaKHEHUIITNX HpeIICTaBPITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

AJKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUN psill. MeTaH U 3TaH — IpocTenIne
IPEJCTaBUTENIN AJIKaHOB: (U3MYECKHEe U XHUMHUYECKHE CBOWCTBa (peakuuu
3aMEIIEHUs U TOPEHUs), HaXOXKACHHUE B IPUPOJIE, TIOJYyUYEHUE U IPUMEHEHHE

2.2
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AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUM Ppsii. DTUICH W TMPONWICH —
MPOCTEHIINE TPEICTAaBUTENIN AJKEeHOB: (pU3MUecKre W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUIApATAIlMH, OKUCIEHUS U
MOJIMMEPH3AINH ), TOTyUYeHUE U PUMEHEHHE

Ankanuensl: Oytaauen-1,3 u wMerunOyrtamueH-1,3: cTpoeHue, BaKHEUIINE
XUMHYECKHEe CBOMCTBA (peakmus nmonumepusamnuu). [lonydeHrne CHHTETHUECKOTO
Kay4dyKa U PE3UHBI
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2.5

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
NPOCTEHIIMKA TpeACTaBUTENb aJIKHHOB: COCTaB, CTpPOEHHUE, (U3UYECKUe U
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAaHMs, THAPATALIUY,
TOpEHusl), MOJyYeHHe U IPUMEHEHHUE

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MYECKHME W XHUMHYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOTyUYeHHE U puMeHeHue. Tomyou:
COCTaB, CTpoeHHe, (u3nyeckue M  XUMHYECKHE CBOMCTBAa  (peakuuu
raJIOTEHUPOBAHUS WU HUTPOBAHHUA), TOJyYEeHUE M TNpUMeHEHHe. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBSI3b MEXIY YIVIEBOJAOPOJIAMH, MPUHAIEKAIIUMU K
Pa3IMYHbBIM KJaccaM

2.6

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHble HEPTIHBIE
ra3sl. Hegtp 1 e€ mpoucxoxnenue. CrnocoObl nepepaboTKH HePTU: MEPETrOHKa,
KPEKHUHT (TepMUYECKH, KaTamuTH4eckuii), muponus. [IpoaykTel mepepaboTku
He(pTH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHbI yromas u
MIPOJYKTHI €ro nepepaboTKu

Kucnopojcoaepkaniiue OpraHndecKue COSAMHCHHS

3.1

HpeHGHBHBIC OIHOATOMHBIC CIIMPTHI. MeTtaHo U 3TaHOII: CTPOCHUC, (1)I/ISI/ILIGCKI/IG
n XHUMHUYCCKUEC CBOMCTBa (peaKI_[I/II/I C AKTUBHBIMU METaJljlaMu,




3.2

rajJJor€HOBOJIOPO/IAMH, TOpPEHHUE), INMPUMEHEHHE. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleficTBME METaHOJIa M 3TAHOJA Ha OPraHM3M 4YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHL. DTHICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NIECKUE U
XUMHYECKHE CBOMcCTBa (B3aMMOJEMCTBHE CO  WICJIOYHBIMM  METajlaMu,
KauecTBEHHasl peakUuss Ha MHOIOaTOMHbIE crupThl). JleiicTBUe Ha OpraHu3M
yenoBeka. [[puMeHenue rinuepruHa u STUICHIITUKOJIS

@®eHol: CTpOGHHE MOJIEKYJbl, (U3HUYEeCKHMe U XUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

3.3

Anbreruasl 1 KeToHbl. POpMabIeru, alueTaabAerHl: CTpOeHHe, GU3NIECKUe U
XMMUYECKHE CBOMCTBA (PEaKLUU OKUCIIEHUS U BOCCTAHOBIJIEHUS, KAUYECTBEHHBIE
peaxkiuun), NoJy4eHue u IpUuMEHEHUE

3.4

OnHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KHUCJIOTBI: CTPOCHUE, (pU3NUECKUe U XMMHUYECKHe CBOMCTBA (CBOICTBa, o0Imue 1J1s
Kllacca KHCJIOT, peakius OSTepu(UKalUK), TIOIy4eHHEe H I[PUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHl KaK MPEICTABUTEIM BBICIIMX KapOOHOBBIX
KHCII0T. Mblj1a Kak COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIIEE AeHCTBHE

3.5

3.6

CroKHBIE 3(1)I/IpI>I KaK IIPOHU3BOJHBIC Kap6OHOBI)IX KHCIIOT. FI/II[pOJII/IS CJIOKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonorunueckas posb
AKHUPOB

VYraeBoapl: coCTaB, KiacCU(UKALUSA YIIeBOJOB (MOHO-, U- M IOJIMCAXapuibl).
I'moko3a — mpocredmmii MOHOcCaxapuj: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢bu3nyeckrue 1 XUMHUYECKUE CBOMCTBa (B3aumozelicTue ¢ ruapokcuaom meau(1l),
OKHUCJICHHE aMMHa4yHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBiEHHE,
OpOKeHME TJIIOKO3bl), HAaXOXJEHUE B HPUPOJE, NMPUMEHEHHUE, OMOJoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK M30MEP IIIOKO3bI. KpaxMai u mesmirono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmana M Leurosio3bl. dusznueckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (TUIPOJIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3oTcoiepKale OpraHn4eckie CoeIMHEHUs

4.1

AMUHOKHUCIOTEl Kak amM(oOTepHble OpraHHYecKue coequHeHus. duznueckue u
XMMUYECKHE CBOMCTBA aMMHOKHUCIOT (Ha IMpHUMepe INMIUHA). buojoruueckoe
3Ha4E€HHE aMMHOKHUCIOT. [lenTuasl

4.2

benku kak mOpuUpONIHBIE BBICOKOMOJEKYJsIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHMMHYECKHE CBOMCTBa OENKOB:
TUIPOJIN3, ACHATypallnsl, KaYeCTBEHHbIE peaKlluy Ha OeKu

BpICOKOMOIEKYIISIpDHBIE COETMHEHUS

5.1

OCHOBHBIC TIOHATHS XHUMUH BBICOKOMOIJICKYJIAPHBIX COGﬂHHCHHﬁZ MOHOMCD,
IMOJIMMEP, CTPYKTYPHOEC 3BCHO, CTCIICHD MOJUMEPU3AllNA, CPECAHAA MOJICKYJIApHad
macca. OCHOBHEIC MCTOABI CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ -
MoJIMMEpHU3alA U IMOJUKOHACHCAIIHUA
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11 KJIACC

OKCIEpPUMEHTAIbHBIE METOJIBl H3YyYEHHsI BEIIECTB M WX [PEBPALCHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIaCTMACC,
Kay4yyKoB. [ToirydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

TeopeTnyeckue OCHOBbI XUMHUHU




1.1

1.2

XUMUYECKUH 3IeMeHT. ATOM. S1apo aroma, M30TOMBL. DIEKTPOHHAs 000JI0YKa.
OHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JIEMEHTHI.
OcoOeHHOCTH pacrpenieieHusl JIEKTPOHOB MO0 OpOUTANISIM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX MEPUOO0B. DIEKTPOHHAS KOH(UIYpaLlUsi aTOMOB

[Tepuonuueckuii 3akoH u [lepuoanyeckas cucrema XuMudeckux sinementon 1. M.
MenneneeBa. CBsA3b NepUOAMYECKOrO 3akoHa u Ilepmoanueckoid CUCTEMBI
xuMHuueckux asieMeHtoB J[.M. MenjaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pazyeMbIX MMH MPOCTBIX M CJIOXHBIX BEIHICCTB I10 TPYIIAM U IEPHUOJAM.
3HavYeHUE NePUOJUIYECKOTO 3aKOHA B Pa3BUTUU HAYKU

1.3

1.4

1.5

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHAbBl XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HETOJSAPHAsT W TOJsApHas, HWOHHAs, MeTaindeckas). oHbI:
KaTHOHBI U aHUOHBI. MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3H
(oOMEeHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

BaneHTHOCTb. :‘)HeKTpOOTpI/IHaTCJIBHOCTL. CreneHb OKHCIICHUS

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSTHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEIIECTB OT THUIMA KpUCTAJUIMYECKOM pewérku. IloHsATHe O JucnepcHbIX
cucremax. VICTMHHbBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBasi 10 BellecTBa B
pactBope

1.6

1.7

1.8
1.9

Knaccudukanus Heoprannyecknx coeanHeHnit. HoMmeHknatypa HeopraHmuecKux
BELICCTB

Xumnueckas — peakuus.  Knaccudukaums ~— XMMUYECKMX — peakuuii B
HEOpPraHMYECKON U OPraHUYECKOM XMMMH. 3aKOH COXpPAaHEHHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U IIPEBPALLEHUs JHEPTUH IIPU XUMUYECKUX PEAKIUAX
CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (PaKTOPOB

OOpatuMble peakuuu. XUMUYeckoe paBHoBecue. DakTophl, BIHAIOLIME HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle [larense

1.10

DnexTponuTrueckas aucconuanus. CuiabHble W cladbie aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHasA, HEUTpalbHas, Ie0YHas. Peakiiuy HOHHOTO
oOMeHa

1.11

2.1

OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC pcaknuu
HeopraHqucxaﬂ XUMUA

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucreMe XUMHYECKUX
anemenToB JI.MI. MenzaeneeBa 1 0COOGHHOCTH CTPOCHHS aTOMOB. DU3MUECKHE
CBOMCTBA HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,
dbocdopa u yriepoaa)

2.2
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XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIIOB (TaJlOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHUS) U UX  COCAMHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPIKAIIUX  KUCJIOT, BOJOPOJHBIX coeauHeHui). [lpumenenue
BOXHENIIMX HEMETAJUIOB U UX COCAMHEHUM

Meramnbl. Ilonoxenue wmeramioB B Ilepuogmdeckoil cucteMe XHMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000I0UYEK
aToMoB MeTtasuioB. OOmue pusndeckne cBoiicTBa MeTaysioB. CIlaBbl METaJIOB.
DNEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJLIOB
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XUMHYECKUE CBOMCTBA BaKHEHIIMX METAJUIOB (HATpUM, Kaiuil, KajabluH,
MarHui, aJIOMUHUH, ITUHK, XpOM, JKeJie30, MeIb) U WX coeauHeHui. OOmme
CIocoO0BI MOJyYCHHs METAJLIOB. [IpUMEHEHHE METAJIIOB B OBITY M TCXHHKE




2.5

3.1

3.2
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I'eneTnueckas CBSI3b HCOPTaHNYCCKUX BCUICCTB, NIPHUHAMICKAINIUX K PA3JINIYHBIM
KJjlacCaM

XUMUS U )KA3HDb

Ponp xumMum B 0oOeCreYeHUH HSKOJOTHYECKOW, SHEPreTHYECKOW W THIIECBOU
0€30MacHOCTH, Pa3BUTUU MeIULUHBL. [lOHSATHE O HAyYHBIX METOAAX MO3HAHHS
BEIIIECTB U XUMUYECKHUX PEAKIIUHA

[IpeacraBinenuss 006 OOMMX HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MOJYYEHUS
BOXHEHIIMX BewecTB. UenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHalbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPack, CTEKJIO,
KEpaMuKa, MaTepualibl ISl AJIEKTPOHUKH, HAHOMATE€pUAJIbl, OPraHUYECKHUE U
MUHEpaJIbHBIC YI00pEHUs

XuMHUAd UM 3J0pOBbE YEJIOBEKa: IMpaBWJIa MCIOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIIOIb30BAHUS MPENAapaTOB OBITOBON XUMHH
B IIOBCEIHEBHOM KU3HU




