NOKYMEHT MOAMVUCAH
BNEKTPOHHOW NOANNCBLIO

CepTudmkar: 6F51D2365646EB942F00293B884CBE76
O

nbra
[eiicteutenex: ¢ 16.07.2026 no 09.10.2027

MWHWCTEPCTBO ITPOCBEINIEHUA POCCUIICKOM ®EJIEPAIIIN

MOY COII Ne9 r. Cepaodcka
PACCMOTPEHO YTBEPXJIEHO
Ha Ilegarormnyeckom coBeTe Hupexrop MOYCOILL Ne9
ITporoxoin Nel ot «28» 08.2026 1. r.Cepnodcka

Kynapesatbix O.A.
[Tpuka3 Nel90 ot «28» 08.2026 1.

PABOYAS IPOTPAMMA
(ID 10251654)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

115t ooyuatromuxest 10 — 11 kiaccos



MNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIO IpeaMera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuony g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHIICTITYyallbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUH K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3alliM, SBISETCA HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHS MHUPOBO33PEHHS M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe H3KOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH ydueOHOro mpenMera «XuUMHUS», COJAEp)KaHUE U IOCTPOCHUE
KOTOPOTO ONpEENCHbl B IMpOrpaMMe IO XHMHH C Y4ETOM CHenM(UKH HAyKW XHMHUH, €&
3HA4YEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM O0IIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(dbopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIECHHS, B CO3JaHUE LIEJTOCTHOTO MpeICTaBIeHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HalpaBjeHa Ha pelleHue INo0alibHbIX MPOOJIEM YCTONYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMM IeNSIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocraBnsiromiuMu  ipeaMeTa «XUMHS» SBISAIOTCA 0a3oBble Kypcbl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHnyeckord xumun. @opMUpoBaHUE JAHHOW CHCTEMbl 3HAHUUN
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepxanus KypcoB — «Opranuueckas Xxumusi» u «O011as 1 HeopraHudeckast
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHHYECKOM XHWMHHM BELIECTBA
paccMaTpuBarOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHsI OPraHUMYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHMuecKkoil XMMHUU IOIYy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTonornueckrue CBEACHHS O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOLICH.

Enunas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKLMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJOTMYECKH M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIIEA0BATENBbCKUX 3a7ad. B memom coxepxkanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHYECKO OCHOBBI JJIsl MOHUMaHUS (HUI0COPCKUX MIeH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOI0 M OPraHUYECKOro MHpa, 0OYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTAaBOM M CTPOCHHMEM, IO3HABAEMOCTh IIPUPOIHBIX SIBICHUM IIyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHE POJM XMMHUHU B PEIIEHUH IKOJOTHUECKUX MpoOIJIeM, a Takxke Mpobiem cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMera MpeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUN, MMEIOLINX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIMK, HEOOXOAMMBIX JJII MPUOOPETEHUS ONBITA MPAKTUUYECKOW U
MCCJIEI0BATENbCKOM IeATEIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TO3HAHUM XUMUU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiell M3y4deHHs IMpeJMeTa HampaBiIeHHUEM I[EePBOCTEIIEHHOM 3HAYUMOCTH
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHMUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUYEeHHUs MTPeAMETa SBISETCS BIOJIHE ONPaBAaHHbBIM.

CoriacHO J1TaHHOW TOYKE 3pEHHS TJIABHBIMH IIEJISIMU W3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIIOUEBHIC MOHATHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBAHME M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conmepkarenbHasi XapaKTepUCTHKa 1eJIed U 3a71a4 U3y4eHHs TIpeIMeTa B
porpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cucTeMe cpeaHero oOmiero obOpazoBanusi. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIleH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE CoJepKaHusi O0OydeHwus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMeTra «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 337a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W 00paboTku uWHOOpPMAIMK, HEOOXOMUMBIX JUIsl MPUOOPETCHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE TO3HABATEIILHBIX MHTEPECOB, HHTEIIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE



TEXHOJIOTUH JIJIsl TIOUCKA U aHaJIi3a YIeOHOH M HaydHO-TIOMYJISIPHON HH(OPMAITMK XUMHUYECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHHUH U TIPOBEICHIUH XHMUYECKOTO SKCIIEPHMEHTA,;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHHS HEOOXOJUMOCTH OEpPEKHOTO0 OTHOUICHHS K TMPHUPOJIE U CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

B ydeObHOM maHe cpemHero ooOmero oOpa3oBaHUsA YYEOHBIH mpeaMeT «XUMHUS,
U3y4aeMbIil Ha 0a30BOM YPOBHE, SBJISIETCS 005I3aTCIBHBIM YYCOHBIM IPEMETOM.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmero obpaszoBanusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepeno), B 11
kyacce — 34 daca (1 4ac B Hezeo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepUasoB. Teopus CTpOEHUS OpraHuyecKkux coequHeHuii A. M. bytneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccuukanum — opraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUM (CHUCTeMaTHyecKas) W TpHUBHAJIbHbIE Ha3BaHUs BaKHEHUIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpraHMYECKUX BEIECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IU1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
NPEJCTaBUTENIN AJIKAHOB: (PU3MUYECKHE M XHMHYECKHE CBOWCTBA (peakiu 3aMeUICHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U IPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (PEakIUH THUIPUPOBAHHS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (HU3MUECKHE M XMMHUYECKHE CBOWCTBAa (peakuuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumudeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIUYHBIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nonyTHble HE(QTAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHil), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHBIE METO/bI M3Y4YECHHS BEIIECTB M WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHsl, koyutekiun «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOOTHI:
MIOJIyYeHHUE STUIICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEILECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (peakUuu C aKTMBHBIMH METaJllaMH, I'aJJOT€HOBOJOPOJAaMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO IIEIOYHBIMUA METAJNIAMH, KAUECTBEHHAs peaklus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJIEKYJbI, (PM3UYECKUE M XMMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak H30Mep INIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCHEpUMEHTAJIBHBIE METObl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: IPOBEICHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oOTepHble OpraHudyeckue coenuHeHus. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe TJHIMHA). buojorumueckoe 3HauyeHUe
amuHOKUCIOT. [lenTumst.



benkn kak mpUpOAHBIE BBHICOKOMOJEKYNSPHBIE coequHeHUs. llepBuuHas, BTOpHYHAs |
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYISIPHBIX COCAMHCHHH: MOHOMED, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3zamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMHU JJIsl OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusuka: marepusi, SHEPTUs, Macca, aToM, IIEKTPOH, MOJIEKYJIa, SHEPTETUIECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHBIC BellecTBa (OENKU, yIIeBOIbI, KUPbI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPeTapaThbl, MaTepUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuYeckudl dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacrpeiefieHus SJIEKTPOHOB MO0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOoHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHa M [lepHoaWyYecKOl CHUCTEMBI XUMHUYECKUX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepruoaam. 3HauyeHue NEePUOIMYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMHUYECKOW CBsI3U (OOMEHHBIH M JIOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpUulaTenbHOCTh. CTenenb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKHX pEakIuil B HEOPraHMYECKOW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
XuMmuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPAaBHOBECHUS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUsI BEIIECTB M HMX IMPEBpPALICHUN: JEMOHCTpALIUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCUAA BOJOPOJAa B MPUCYTCTBUM KaTanau3aTopa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHs atoMoB. (Dusmyeckune CBOWCTBa
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COEAMHEHUN (OKCUI0B, KHCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramnsl. [lonoxenue meramnos B [lepruoaudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢duznueckue cBoiicTBa MeTaioB. CIUIaBel METAUIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTaIoB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCUIA aTOMUHHUSA C PACTBOPAMM KHCJIOT U ILIENOYEH, KaUeCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuUuHBL. lloHATHE O Hay4YHBIX METOJAX I103HAHUS BEIECTB M XUMHYECKHUX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEpAJIbHBIE YJ00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBSI3€H MU U3ydyeHUH OOIIeld M HEOPraHUYECKOM XMMUHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHUA: Hay4HbI (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUYEeCKU YpOBEHb, BELIECTBO, TEJO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (papMalneBTUYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ICSTEIbHOCTHBIN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpeaMeTa «XUMHs» Ha YpOBHE cpenHero oomero o0pa3oBaHus
BBIJICTICHBI CJIEYIOIIHUE COCTABIIAIOLIHE!

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ UCTOPHUYECKUX TPATUINK 0a30BO HAYKH XHMUH;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYUIMMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYME TPABOCO3HAHUS OSKOJIOTHYECKOH KYIBTYphl M CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMera «XHMHsS» AOCTUIAOTCS B E€IUHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMUd  POCCUHCKOTO
IpaXXIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH MW TNPAaBUIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00Y4YaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(hOpMUPOBAHHOCTH
OMbITa IIO3HABATEJIIbHOM M TPAKTHMUECKOH JAESITENbHOCTH OO0YyYaromMXcs M0 pealu3alnuu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXKJIMYHOCTHBIX OTHOIIEHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U PUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI IPYTUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUH;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTH TEOPHM M TMPAKTHUECKOrO MPUMEHEHHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJI0JICHHH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;



UHTEpeca M II03HABATEIIbHBIX MOTHBOB B TIOJYYEHUM U IOCIEAYIOIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMUA LEHHOCTeH 310pOBOrO0 M 0e30macHOro obpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYLY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOMl 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOT'O HENPUATHS NEUCTBUHM, NPUHOCAIIMX BpPEJ] OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepUabHON
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBAHHBIE 3aKIFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIbCKOMN AEATENBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MHpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHE, U3MEPECHHE, YKCIIEPUMEHT U JPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJIb30BaTh ~ OCBOCHHBIE  MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBgi1aieHHe YHUBEPCAJIBLHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE eé
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX JOCTUIKECHHUS,
COOTHOCHUTD Pe3yIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMU;



UCIMOJIBb30BaTh NPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSAX, (hOPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XWMHUYECKOM pEakUMd — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METO/IOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
i1 (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3IMYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IUYHBIX BHUAOB H (QOPM TPEACTABICHUS, KPUTUUYECCKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHMUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CPEACTBA TPH paboTe ¢ XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH €l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNATh C Ipe3eHTallleil pe3ylbTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTIIACOBAHUS MMO3ULIUHI B XOZ€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEHM JEATEJIbHOCTH Ha OCHOBE caMoaHalIu3a H
CaMOOIEHKHU.

HPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

[IpenMeTHbIe pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKHM DJIEMEHT, aToM, »JJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIAPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (YHKIMOHAIbHAS TPYIINa,
paguKall, U30MEpHUsi, U30MEPHI, TOMOJIOTHUECKUN P, TOMOJIOTH, YIJI€BOAOPOIBI,
KUCJIOPOJI U a30TCOAEPKAIIME COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0oH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXaluye B OCHOBE MNOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHN, (PAKTOIOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJb30BAaHUM Ba)XKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTH YETIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATh XapaKTEPHbIE TMPU3HAKU TOHSITH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUS ¥ MIPEBpAICHUN OPTaHUYECKUX COSIUHEHU;



c(hOpPMHUPOBAHHOCTh YMEHHUI HCIOJIb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpaAIIEHHOMN)
bopMyaT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIA MOJIEKYJI OPraHMYE€CKUX BEILIECTB IS WIUIIOCTPALMU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIACCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOI M a30TCOAEpKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COEAMHEHUS), JaBaThb WM Ha3BaHUA II0
cucremarudeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIIbHBIC
Ha3BaHMS OT/ACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWICHTJINKOJb, TJHIEPUH, (eHoNl, (HOopMalbIeTH I, alneTalbIerHa, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIO0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITh BHUJBI XUMHUYECKOU CBS3U B
OpPTraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMIEPUH, (PEHOJI, aleTalbJerua, MypaBbUHAsl M YKCYCHasl KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOTHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HMCXOJHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX SBICHUM (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B



KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBA3AHHBIX C BEIIECTBAMU M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAod M JabopaTopHbBIM OOOpYIOBAaHUEM, a TaKXe IpaBuia OOpalleHUs C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJIHATH XHUMHUYECKUUN
HKCIEPUMEHT (TIPEBpAIllCHNs] OPraHUYECKUX BEIIECTB IIPU HATPEBAHUH, [TOJIyYEHHE
STWIEHA WM W3YyYECHHE €ro CBOMCTB, KAayeCTBEHHBIE PEAKUUU OPraHUYECKUX
BELIECTB, JCHATypalus OEJKOB NpU HAarpeBaHUM, LBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJAOBAaHUEM, MPEICTABIATh PE3YIbTaTh
XMMHUYECKOTO HKCIEPUMEHTa B (OpME 3allCH ypPaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4YaeMYyK0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOU
uHpopmanuu, HTEpHET U Apyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  DIKOJOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OMMACHOCTh BO3JICHCTBUSI Ha KUBBIE OPraHU3MBbI OIPEAEIEHHBIX OPTaHUYECKUX
BellecTB, MoHMMas cMbica nokazartens 1K, mosicHsaTh Ha mpumepax crocoObl
YMEHBUICHUS W TNPEIOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BELIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOmass W HEOopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUpPOBAHUU
MBILUIEHUSI U KYJIbTYPBl JIMYHOCTU, €€ (YHKIIMOHAJIbHOW TPaMOTHOCTH, HEOOXOIMMOW st
pelIeHnsT TPAaKTUYECKUX 3a/ad M HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;



BIAJICHAE CUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METaJuIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT  PEINETKA, TUIBI XMMHYECKUX  PEAKLUH, pPACTBOP,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMAIMUSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKklMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHUS W NMPEBPALICHUS DHEPrHMM IPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHMHM, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeKallMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(akTOJIOrMUeCKUe CBEJCHHsI O CBOMCTBAX, COCTaBe, MOJIyYEHHUH U O€3011aCHOM MCIOJIb30BaHUU
BO)XKHEHIINX HEOPIraHNYECKUX BELECTB B OBITY M MIPAKTUUECKON JAEATENbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aUMOCBSI3b, HCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHUCAHUU HEOPraHMUYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMHUYECKUX PEAKIUI, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHICCTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAas COJa, NUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHNUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, IOHHA,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKOW PEETKH KOHKPETHOI'o
BEIlleCTBA (aTOMHAs, MOJIEKYJApHas, MOHHAas, METaJJIMuecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUYECKUX COECTUHEHU;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAAJIEKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIE BEIeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUsI, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMAaTU3HUPYIOIIYIO, OOBSCHUTENBbHYID U
HNPOTHOCTUYECKYIO (YHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX AyieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHOJNB3Yysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKHX 31eMeHToB [I. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBAa HEOPTaHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETUUYECKON CBA3M MEXJAY HEOPraHMYECKMMH BEIIECTBAMU C ITIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUHU IO Pa3TuYHbIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMU, YIaCTUIO KaTallu3aTopa);



Cc(OPMHPOBAHHOCTb YMEHUN COCTABIATh YPABHEHUS PEaKLU pa3IMYHbIX TUIIOB, OJIHBIE
U COKpaIEHHBIC YPaBHEHUS PEaKUUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKkIMy UAYT A0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUH, MOJITBEPHAAOLINE KadeCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPraHMYECKUX BELIECTB, pAclO3HaBaTh OIBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPIaHWYECKHUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIINTEIBHO-BOCCTAHOBHTEIBHBIX
peaKMii IOCPEICTBOM COCTABICHMSI JEKTPOHHOIO OajaHca 3TUX PEaKIUi;

c(OPMHPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMMHYECKHE IIPOLECCHI, JIEXKallue B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYEeHUsl CEPHOM KHMCIOThI, aMMHaKa, a Takke chOpMHUPOBAHHOCTh
npefcTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX IMpoOJieMax XHUMHUYECKOTO
IPOM3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI IPOBOAWUTH BBIYMCICHUS C MCIIOJB30BAaHMEM IOHATHS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMUMHUYECKHX
peaKIusIX, MacCchl BEHIeCTBAa MM 00BEMA Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEUIECTB, TEIUIOBOTO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHS SHEPIUH;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiia MOJIb30BAHUSA XMMHMUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOPAIICHHUS C BEMIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSMU TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOUIBI0 YHHBEPCATLHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEeaKIMH, PEaKIMd HNOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoOHAT- U XJOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agad no teMam «Mertamasl» U «Hemeramnabsl») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, MTPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucl ypaBHEHWH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OpMALHIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpEACTBa MacCOBOW KOMMYHHWKanuu, WHTepHET u
IPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LESIX COXPAHEHHS CBOErO 370POBbS U
OKpY’Kalomie MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHSI HAa JKUBBIE OPTraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIc mokasatens [1/IK, moscHsaTh Ha mpuMepax crocoOb!
YMEHBIICHHUS U MPeIOTBPAILEHHs UX BPEAHOTO BO3JICHCTBHS HA OPTraHU3M YeJIOBEKa;

JUI OOYYaroLIUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUISL  CIENbIX W CIA0OBUIANIMX OOYYarolIuXcs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob0o3Hauenuit JI. bpaitns ais 3anucu XuMu4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m
NMpOrpamMmbl Bcero Konrpoapmpie  Ipaxkruieckue o0pa3oBaTejbHbIE
padoThI padoThI pecype
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX COSAMHEHUN A. 3
M. bytieposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTI€BOJOPOIbI — ATKAHBI 2
29 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 1
' QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupoHBIE HCTOYHHUKH YTIEBOJOPOAOB U 3 1
' uX nepepadoTka
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIUHEHNs
3.1 Crnuptsl. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
' CrnoxHbie 3¢upsbl
3.3 YrineBoasl 3 2
Hroro mo pazueny 13
Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
41 AMUHBI. AMUHOKHUCIOTHI. benku 3




Uroro no pazaeny

Pa3znea S. BbicokoMoieKyJJIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undpoBbie)
Ne /i ——— Beero Ko;nponbm,le HpﬁaKTquCKI/Ie 06pa3oBaTeILHbIe
padoThI padoThI pecypesI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 3
anemeHToB 1. 1. Meneneena
19 Crpoenue BeniectBa. MHoroo6pasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pazneny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BEILIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 ‘ XuMus U KHU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyectBo 4yacos DJIEeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie — Ipaxruecikue fll3y'{em/m :)Iﬁ;)bagosaTeﬂbﬂme
padoThI padoTshI pecype
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHUE
Teopus cTpoeHHs OpraHM4EeCKUX
2 coenunennii A. M. bytieposa, eé 1
OCHOBHBIE IT0JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMUECKUH PsiL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U IPONWIEH — NpOCTeMIne 1
MIPEICTaBUTENH aJIKEHOB
8 [IpakTnueckas padora Ne 1. «Ilonyuenue 1 1
STWJIEHA U U3yYEHHUE €T0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 metmnOyranuen-1,3. [lomryuenne 1
CUHTETHUYECKOTO KayuyKa 1 PE3UHbI
AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHMS,
10 TOMOJIOTUYECKHH psAll. ATIETHIICH — 1
IIPOCTEUILNN NIPEICTaBUTEIIb AIKUHOB
11 Beluncienus 1o ypaBHEHHUIO XUMHUYECKOU 1




peaku

Apensbl: 6eH30J1 U TOJTyoJ. TOKCUYHOCTD

12
apeHoB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMUHBIM KIaccam
[IpupoHBIE MCTOUHUKY YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu
[IpupoHBIE HCTOUHUKY YTIIEBOJOPO/IOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIE
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHTIIUKOJIb U
TJIULEPUH

19 ®deHol: cTpoeHue MOIIEKYJIEL, ¢usnyeckue
1 XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruabl: GopManbaerua u
aleTanpaeru]. AeToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsl M YKCYCHAs

29 IIpaxTrueckas pa6f)Ta Ne 2. «CBolicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIIEE NEICTBHE

o5 CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE

KapOOHOBBIX KUCIOT. 'MAPOIIN3 CIIOKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26
OuoJIOrNYecKast PoJib KUPOB

VYTaeBobl: COCTaB, KiIaccuuKanus.
27 Baxueiiime npeacTaBuTeNM: TIOK03a,
¢bpykTO3a, caxaposa

28 Kpaxman u nemnrono3a Kak npupogHbIe
MOJINMEPBI

KoHnTposbHas padora 1o pasaeriy

29 «Kucnopoaconepxaiiie opraHnaeckue
coequHeHUs/ Beepoccuiickast
poBepoyHas paboTa

OOmas XxapaKTepUCTUKA a30TCOIEPKALINX

30 OpPraHUYECKUX COCAMHCHUH /
Bcepoccwuiickas npoBepouHast pabota

31 AMUHBI: METUJIAMUH U aHUJIUH

AMUHOKHUCIIOTHI Kak aM(OTepHbIE
OpPraHWYECKUE COCTUHEHUS, HX

32 ouoaorunueckoe 3HaueHue. [lenTuas.
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJIAPHBIX COG)II/IHeHI/Ifl

OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[InmacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aTOMOB

KoauuyecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[lepuonnueckuii 3akoH u Ilepuoguueckas
cUcTeMa XUMUYECKuX dnemMeHToB [I. .
MenieneeBa, X CBS3b C COBPEMEHHOM
TEOPHUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COCIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBI
xuMudeckux ayemenToB .. Meneneena B
pPa3BUTHUU HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXAaHU3MBI O6pa30BaHI/I$I
KOBaJICHTHOM CBS3H. BOI[OpO,Z[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucienus. Bemectpa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILECTBA B paCTBOPE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB




Knaccugukanus XuMHUecKuX peakuui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHYECKHUX PEAKLMIX

10

11

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUYECKOE PAaBHOBECUE

[IpakTuueckas padora Ne 1. «BiausiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XMMHYECKON PEaKIIUn»

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakiuu nonnoro oomena. I'muaponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIIECTB

12

OKuCINTENBHO-BOCCTAHOBUTEIIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XUMUM»

14

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX dnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIIOB

15

16

17

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJUIOB

XUMUYECKHE CBOMCTBA BaXKHCHIITHX
METaJJIOB (HATPUA, Kaluuii, KalblUi, MarHUH,
ATIOMUHHI) U UX COETMHEHUI

XHWMHYECKHE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHU N

18

XUMUUYeCKHe CBOMCTBA IIUHKA, JKelle3a U UX




COETUHEHUN

19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Metamisny"

20

21

22

Hemerael, BX mOJI0KEHHE B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemenToB JI. Y. MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DuU3nYECKUE CBOMCTBA HEMETAILJIIOB.
AJoTponus HeMeTauIoB (Ha puMepe
KHCIIOpOoJIa, cephl, hocdopa u yrieposa)
XHAMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCTUHEHUN

23

XUMHUECKUE CBOICTBA a30Ta, Gocopa u ux
COCTUHEHUN

24

25

XHUMUYECKUE CBOKCTBA yIiIepoaa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COE€TMHEHUH

26

27

28

29

O00011eHEe U CUCTEMATH3AIMS 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/IIIeCKI/Ie pvaéTBI

[IpakTuueckas padborta Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 33724 110 TeMe
"Hemerammsr"»

KonTponbHas pabota mo Temam «MeTasuibi»
n «Hemeramaey

Heoprannueckue u opraHmvecKue KUCIOTHI.
Heoprannueckue u opraHnuecKkiue OCHOBAHMSI

30

AMpoTepHbIE HEOPraHUYECKHEe U
OpraHM4ecKue coeJuHeHMs. | eHeTnaeckast




31

32

33
34

CBSI3b HEOPraHMUYECKUX U OPraHUYECKUX
BELIECTB

Poinb xumMum B 0b6ecrieueHNH IKOJIOTHIECKOH,
HHEPreTUYECKOi U MUILEeBOH 6e3011aCHOCTH,
Pa3BUTHUN MEAULIMHBI

[IpencraBnenus 00 0OIMINX HAYYHBIX
IPUHIUIAX POMBIIUIEHHOTO NOJTY4YeHUs
Ba)XKHEHUIIINX BEIIECTB

UYenoBek B MUpPE BELIECTB U MATEPUATIOB

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B IO3HAHHUU
SBJICHUWA TIPUPONBI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TIpPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs TPAKTHYECKUX 33aJa4 U OKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHON cpesie

1.2

Bnanenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIIOJIAraroIme MMOHSATHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCICHHS, XWMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKEIeT,
(GyHKIIMOHATTLHAS rpynna, panukan, U30MeEpHs, HU30MEPBHI,
TOMOJIOTUYECKHI psAll, TOMOJIOTH, YIJIEBOAOPOAbL, KHCIOPOA- U
a30TCO/ICpXKAIINE COCAMHEHUs], OMOJIOTUYECKH AaKTHUBHBIC BEIIECTBA
(yrnmeBompl, KUpBI, OCJIKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUsS); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTo CcTpoeHusi opraHumdeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYCCKHE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJYYCHHHM U O€30IMacHOM
WCMOJIb30BAHUM BAXXHEHIIMX HEOPraHWYECKUX U  OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YeIOBeKa

1.3

1.4

ChopMupOBaHHOCTb YMEHHUH BBIABIATH XapaKTE€PHbIE MPHU3HAKH
MOHATUM,  yCTAaHABIMBATH WX  B3aMMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAIICHUI OPraHUYECKUX COCUHEHNN

c(hOpMUPOBAHHOCTh YMEHHI HCIIOIH30BaTh XUMHUYECKYIO) CHUMBOJIUKY
JUIS. COCTaBIIEHUSI MOJIEKYNISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyaT OpPraHMYECKHX BEIIECTB U  ypaBHEHUH
XUMHUYECKHUX PEaKIINil, U3TOTaBIUBATh MOJEIH MOJIEKYJI OPraHUYEeCKUX
BCIICCTB 11 WJLUIIOCTPAIMU HMX XUMHUYCCKOro M MPOCTPAHCTBEHHOI'O
CTpOCHHS

1.5

1.5

1.6

ChopMHPOBAaHHOCT, ~ YMEHHH  yCTaHaBIMBaTh  MPUHAICKHOCTH
M3YYEHHBIX OPraHUYECKMX BEMIECTB 110 MX COCTaBy M CTPOCHHIO K
onpeaeaéHHOMY Kiaccy (Tpymme) coeauHeHHud  (YIrieBOIOPOIH,
KHCIIOPOJT W A30TCOJEPIKAIINE COCAWHECHUS, BBHICOKOMOJICKYIIPHBIC
COCNMHEHHUs), JaBaTb WM  Ha3BaHWsS 1O  CHUCTEMAaTHYECKOM
nomenkiarype (IUPAC)

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

ChopMHpoBaHHOCTh yMEHHUS MPUMEHATH: TOJOXKEHUS  TEOpUu
CTpOEHHUsl opraHuveckux BemiectB A.M. BytnepoBa misi oObsiCHEHUS




3aBHUCHMOCTH CBOMCTB BCIICCTB OT HX COCTaBa M CTPOCHHA, 3aKOH
COXPAHCHUS MACChI BCUICCTB

YrieBoaoposl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE
OpraHMYecKHe COeTUHEHMS. BbICOKOMOJIEKYIsIpHbIE COSTUHEHUS

2.1

2.2

2.3

2.4

3.1

ChopMupoOBaHHOCTb yMEHUH NPUBOAUTH TPHUBHUAIbHBIC HA3BAHUS
OTJENIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, IPONWIEH, AllETUJIEH,
STWICHIJIMKOJb, TIULIEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbUHAs KUCJIOTA, YKCYyCHas KHCIOTa, OJEHMHOBAas KHCIOTa,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmaj, LeJUIHII03a,
IJIMLIMH)

ChopMupoBaHHOCTE YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nYecKue W XHMHUYECKHE CBOWCTBA THUIMYHBIX IPEICTaBUTEIICH
pPa3IUYHBIX KJIACCOB OPTaHUYECKUX BENIeCTB (METaH, JTaH, JTHJICH,
MPOMWICH, aneTuieH, OyraaweH-1,3, mermnOyraauen-1,3, OeHzodm,
METaHOJI, TAHOJ, 3TUJICHTINKOIb, TJIMIEPHH, (EHOJ, areTaabIeTus,
MypaBbHHAsE M YKCYCHas KHCIIOTBI, TJIFOKO3a, KpaxMal, IeJUTHJI03a,
aMUHOYKCYCHasl KUCJIOTa)

CdopMHpOBaHHOCTh YMEHHS WLIIOCTPUPOBATh TI'EHETUYECKYIO CBSI3b
MEXIY  TUIMYHBIMM  [PEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKHUX BELIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpPMYII

CdopmMupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEDTH, MPUPOIHBIIA ra3, yroib), CIOCOObI NX
nepepaboTKH U IPAKTHYECKOE MPUMEHEHHE MPOTyKTOB MepepabOTKU
Xumud U )Ku3Hb. Pacu€Tnl

ChopmupoBaHHOCT YMEHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
METOJIaX HAay4HOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMUU IIPU U3YYCHUU
BEIIECTB W XUMHUYECKUX sBJIeHUW (HaAOMIOIEeHHe, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIOJIb30BaTh CUCTEMHBIE
XUMHUYCCKHE 3HAHWS I TPHUHITHS PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM

3.2

3.3

ChopmupoBaHHOCT, yMEHHH COONIOAaTh TpaBUiIa TOJIB30BaHUS
XUMUYECKON TIOCYZ0OM M JTabOpaTOpHBIM 00OpYTOBaHHMEM, a TaKKe
mpaBmiia o0palleHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU
T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB

CpopMUpPOBAaHHOCTh YMEHHH IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
9KCHEPUMEHT (IPEeBpaIeHUs] OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
MOJTyYeHHE 3TUJIEHA U U3yYeHHE ero CBOMCTB, KaUeCTBEHHbIE PEAKLIUU
OpraHMYECKHUX BEILIECTB, JeHaTypalus OEJKOB MpU HarpeBaHHH,
LIBETHBIE pPEaKLUU OEJIKOB) B COOTBETCTBUU C MPABUIAMHU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHUH C BElIeCTBAMU U JIaOOPaTOPHBIM
000pyJI0BaHUEM; MPEICTABIATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOJAUTH BHIYMCICHUS M0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTA PEaKIUU 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO
W3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKITUH)




3.5

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKU aHaJM3UPOBATh
XUMHYECKYI0 HH(POpPMAINIO, TMOJIy4aeMyl0 W3 Pa3HBIX HMCTOYHUKOB
(cpencTBa MaccoBoii nH(poOpMaluu, ceth IHTepHET U 1pyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOJIIOAATH MpaBHJAa SKOJIOTMYECKH
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYAOBOW NEATEIHLHOCTH B
LEJIAX COXPAaHEHHs] CBOErO 3/0pOBbS U OKPYXKAIOLIEH HPUPOIHOMN
Cpelpl, OCO3HaBaThb OMNACHOCTb BO3JCHCTBUS HA KUBBIE OPraHU3MbI
OIpeIeIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAsl CMBICI IOKA3aTes
[IAK (upenenbHO AONYCTHUMOM  KOHLIEHTpAlUH), IMOSICHATH Ha
IIPUMEPAX CIOCOObl YMEHBIIEHUS U IMPEJOTBPALCHHUS HUX BPEAHOTO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

11 KIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOIA
0o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero 001ero 06pa3oBaHus

1

TeopeTI/Iqe(:KHe OCHOBBI XMMHH

11

1.2

Bnanenue cucremMol XMMUYECKMX 3HAaHHUM, KOTOpas BKIIKOYAeT:
OCHOBOTOJIATAIONINE  TOHATHS  (XMMHUYECKHUH  DJIIEMEHT,  aToM,
ANEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH ATOMOB,
UOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKMCIIEHMsI, XMMHUECKas CBS3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIN
00bEM, KpUCTAJUIMYECKasl pelETKa, TUIbl XUMHYECKUX peakLui
(OKUCITUTENBbHO-BOCCTAHOBUTENIBHBIE, 3K30- U SHJAOTEPMHUYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANIEKTPOJIUTUYECKAs]  TUCCOLMAINSA, OKUCIUTENb, BOCCTAaHOBUTEIb,
CKOpPOCTh XMMHYECKOM pEaKlMH, XMMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHbI (TE€OpHs 3JIEKTPOIUTHUECKON auccormanuy, llepuonuueckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, TOJYYEHHUH U OE30MacHOM WCIIOIb30BAaHUH BAKHEHIIINX
HEOPraHWYeCKUX BEIIECTB B OBITY W MNPAKTUYECKOW AEATeNbHOCTU
4e0BeKa

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTepHblE MPU3HAKU U
B3aMMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IIOHATHSA IIPU ONMCAHUM CTPOEHUS W CBOMCTB HEOPTraHWYECKHX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aMMOCBSA3b XUMUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU OPYrux
€CTECTBEHHOHAYYHBIX IIPEIMETOB

13

1.4

BJ'Ia,ZIeHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHYECKUX sBIEHUN (HaOmIOaeHWe, W3MEpEeHHue, JKCIEPUMEHT,
MOJICIIMPOBAHNE)

CpopMHUpPOBAaHHOCT YMEHHUH OMpENENsITh BaJCHTHOCTh M CTETCHBb
OKHCIICHUSI XMMHYECKUX DJJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBs3M  (KOBAJIGHTHAas, HWOHHa,
MeTaJT4ecKasi, BOAOPOHAs) B COCTUHEHUSX, TUI KPUCTAILTHUECKON




pEemETKH KOHKPETHOIO BellecTBa (aTOMHas, MOJEKYJspHas, MOHHas,
MeTaJUTH4ecKas)

1.5

ChopMupoOBaHHOCTh YMEHUH ONPEIENATh XapaKTep CpeAbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUN

1.6

ChopMUPOBAaHHOCTh ~ YMEHHS  KIACCH(PHIUPOBATh  XUMHUYECKUE
peaKuu Mo pa3InYHbIM MpU3HAKaM (YHCIy H COCTaBY pearupyromImx
BEIIECTB, TEIJIOBOMY J(G(dEeKTy peakiuu, H3MEHEHHIO CTeleHen
OKUCJICHHUS  DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  y4aCTHIO
KaTaJIn3aTopa)

1.7

1.8

ChopMupOBaHHOCTb ~YMEHMH  COCTaBIATh  YPABHEHUS  peakLui
pPa3JIMYHBIX THUIIOB, IIOJHBIE W COKpAIICHHBIC YpPaBHEHUS pEAKLUN
HMOHHOT0 OOMEHA, YUUThIBAs YCIOBUS, IPU KOTOPBIX ITH PEaKLUH HIyT
J10 KOHIIa

ChopMupoBaHHOCTh YMEHHUI MPOBOJIUTH PEAKLUH, MOATBEPIKIAIOIINE
KAueCTBEHHBI  COCTaB  pa3iIUYHBIX HEOPraHMYECKHX  BEIIECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

1.10

CpopMHUpPOBAaHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTAHOBHTEJIBHBIX peakiuii MOCPEIICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX peaKluii

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHITH 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOH peaklnu OT Pa3jINdHbIX (haKTOpPOB

1.11

ChopmupoBaHHOCTh yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS
(npuanun Jle [larenbe)

O6u1a;1 N HCOPraHN4CCKasa XUMUS

2.1

2.2

CdopmupoBaHHOCTh yYMEHUW pacKpwiBaTh cMbIch [lepuonnyeckoro
3aKOHa J.N. Meneneena u JIEMOHCTPUPOBATH ero
CUCTEeMATHU3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cucrembl xumMuueckux dneMmeHToB J[.MI. MeHnneneeBa, HCHob3ys
MOHATHS  «S-, P-, O-3JEKTPOHHBIE OPOUTAINY, <«IHEPTETUYECCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M MX COEAWHEHHMI MO MEpUoJaM W rpymnmnam
[Tepuoanueckoit cucremsl XxuMuieckux 3neMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTAHWYCCKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKAATh  CYIIECTBOBAHHE  TE€HETUYECKOM  CBA3M  MEXKAY
HEOPTaHWYECKMMH  BENIECTBAMH  C  TOMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi

2.4

2.5

ChopMupoBaHHOCTH ~ YMEHMH  yCTaHaBIMBaTh  IPUHAIJIEKHOCTh
HEOPraHWYECKNX BEUIECTB 0 MX COCTaBY K OINpPEAECIEHHOMY KIIaccy
(rpynme) coenmHEHMH (MPOCTHIE BEUIECTBA — METaIbl M HEMETaJlIbl,
OKCH/Ibl, OCHOBAaHMsI, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUBI, COIIH)

CdopMHUpPOBAaHHOCTh YMEHUIN HCIOJIb30BaTh XMMHYECKYI) CHMBOJIHKY
JUIS cOCTaBlieHUs. (OpMyN BEHIECTB W YypaBHEHUH XUMHUYECKHX




2.6

2.7

peaknuii, cucreMarnueckyto HomeHkIaTypy (IUPAC) u TpuBuanbpHbIC
Ha3BaHUA OTHACJIBbHBIX HCOPraHWYCCKHUX BCUICCTB (yI‘apHBIﬁ ras,
YIJIGKHCIIBIA Ta3, aMMHUaK, rameéHas W3BECTb, HETraméHas W3BECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHUE)

ChopMupoBaHHOCTh YMEHHI XapaKTepH30BaTh (OMMCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKJAaTh  CYIIECTBOBAHME  T'C€HETHYECKOM  CBS3M  MEXKIY
HEOpPraHUYECKUMU BElIECTBAMHU c MTOMOLIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

ChopMupoBaHHOCTh YMEHHH MJIAHUPOBATH M BBITIONHATH XUMUYECKUT
OKCIIEPUMEHT (Pa3JIOKEHUE IEePOKCHAA BOJOpPOJa B MPUCYTCTBUH
KaTajlu3aTropa, ONpelesIeHUe CPellbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HMHIMKATOPA, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakiuH, peakuud HOHHOro oOMeHa,
Ka4eCTBEHHBIC PEaKkIMy Ha cyiab(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTUOH aMMOHMUs, PCHICHUC JSKCICPHUMCHTAJIBHBIX 3aaad II0 TEMaM
«Meramwte» U «Hemeramibl») B COOTBETCTBHU C TPaBHIAMU TEXHHUKH
0€30MacHOCTH NpU OOpalleHUMH C BeUleCTBaMM M J1a0O0paTOPHBIM
000pyIOBaHUEM; NPEACTaBISATH pE3YJIBTaThI XHUMHUYECKOTO
9KCHepuMeHTa B (OopMe 3aliCH YPaBHEHHH COOTBETCTBYIOILINX
peakuuii 1 GOpPMyIHPOBATh BEIBOABI HA OCHOBE ATHUX PE3YJILTATOB

2.8

2.9

ChopmupoBaHHOCTh YMEHHI COONIOAATh TMpaBWiIa IOJIb30BAHUS
XUMUYECKON TOCYI0M M J1a0OpaTOpHBIM OOOpYyAOBaHUEM, a TaKkKe
mpaBmiia 00pallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU
IO BBITTOJIHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OIBITOB

ChopmupoBaHHOCTH ~ YMEHUH  XapakTepu3OBaTh  XHUMUYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO IOJYyYEHUS! CEpPHOMN
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTH MpEACTaBICHUN 00
o0IMX HAyYHBIX TPHUHIMIAX W  OKOJOTHYECKUX  MpodiieMax
XUMHUYECKOTO MMPOU3BO/ICTBA

XUMHUS U )KU3HL. PacuéTtrl

3.1

3.2

3.3

ChopMupoOBaHHOCTh NPEACTABICHUH O XMUMHYECKOH COCTaBIISAIOIIEH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XUMUU B TO3HAHUU
SBICHUA NOpPUPOJBI, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYphl
JUYHOCTH, €€ (PYHKIMOHAIBHOH TI'PaMOTHOCTH, HEOOXOAMMOM s
pelieHrsl NPaKTUYEeCKUX 3a7ad W SKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IPUPOJHON cpesie

CdopmupoBaHHOCTH yMEHUI KPUTHUYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIio, MOIy4aeMyl0 U3 Ppa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBO KOMMYHHKaIUH, ceTh IHTEpHET U ipyrue)

CpopMHUpOBAaHHOCT, yMEHUW COOJIIOJATh TIPABWJIA DKOJIOTHYECKHU
11eJ1ec000pa3HOro TMOBEIEHUS B OBITY M TPYHOBOM JAEATENbHOCTH B
LEIAX COXPAaHEHUS CBOETO 30POBbS M OKPYKAKOUIEH NPHUPOIHOU
Cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI
onpeNeaEHHBIX BEUIECTB, MOHUMAas cMbIci nokasarens [1IK, nosacHsaTh
Ha TIpuUMepax CrocoObl YMEHBIIICHUSI U TIPEAOTBPAIEHUS WX BPEIHOTO
BO3/ICMCTBUS HA OPTraHU3M YE€JIOBEKa

3.5

C(I)OpMHpOBaHHOCTB yMCHHf/'I IIpOBOOUTD BBIYHCIICHUA C




WCIOJIb30BAHUEM IIOHATHUS «MaccoBasi JOJs BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEGHUH Ta30B IMPH XUMHUYECKUX PEAKLUAX, MaCChl
BEIIEeCTBA WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WiIM 00BEMY OJHOrO M3 Y4YacTBYIOIIMX B PEAKLUU BELIECTB,
TEII0BOro 3¢ (eKkra peakluyu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILECTB, IIPEBPALLCHHUS U COXPAaHEHUS DHEPTUU




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHHN

11

[Ipenmer opranuueckoil XUMHU: €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE B
MOJIY4YCHUH HOBBIX BEILECTB M MaTE€pUAIOB. Te€0opusi CTPOEHUS OPraHUYECKUX
coequuennii A.M. bytinepoBa, €€ OCHOBHBIC MOJIOKEHUS

1.2

CtpykrypHble (DOpMYJIBl OpPraHMYECKHX BeEIIeCcTB. [ OMOIOrHs, H30Mepus.
XuMHuueckasi CBsI3b B OPraHUYECKUX COCIMHEHUSIX — OJAMHAPHBIC M KpPATHBIC
cBs3u. [IpencraBnenue o Kkiaaccu@puKauy OpraHn4ecKX BEUIECTB

1.3

2.1

Homenknarypa  opraHuyeckux  COeIMHEHUM  (cuUcTeMarhyeckas) U
TPUBUAJIBHBIC HA3BAHUS Ba)KHEUIIUX IPEICTaBUTENIEH KJIACCOB OPraHMYECKHUX
BELICCTB

YrieBoxopoasl

AJKaHbBI: COCTaB M CTPOEHUE, TOMOJOTMYEeCKHi psn. MeraH u 3TaH —
IpoCTeNIINe MPEICTABUTENN ANKAaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMeUIeHHs] U TOPEHUs), HAXOXKIEHHE B IMPHUPOAE, IOJIyYEHUE U
IIPUMEHEHHNE

2.2

2.3

2.4

2.5

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUHN psAf. DTUIIEH U IPONWIEH —
NPOCTEHIINE MPEICTABUTENN ATKEHOB: (DU3MYECKHE U XMMHUYECKHE CBOIMCTBA
(peakuuM THJIPUPOBAaHUS, TaJIOTCHUPOBAHUS, TUApATAllUU, OKHUCIEHHUS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Ankanuensl: Oyraauen-1,3 um MmerunOyragueHn-1,3: crpoeHue, BaxHeiine
XUMHUYECKHEe  CBOWCTBAa  (peakuusi  IOJMMEpPU3ALUN). [Tomyuenune
CUHTETHUYECKOI'0 KayuyKa ¥ pe3UHbI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. AleTUICH
— MPOCTEHIINI TpPEeICTaBUTENb ATKMHOB: COCTaB, CTpOeHHE, (PU3UUYECKUE U
XUMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHUS, TallOTEHUPOBAHUSA,
TUpPATALNH, TOPEHUS ), TIOJIYYCHUE U IPUMEHEHHE

Apenbl. beHzon: cocraB, crpoeHue, (GU3NYECKHE U XUMHYECKHE CBOMCTBA
(peakuuy TaJOTEHUPOBAHUS U HUTPOBAHUS), TMONyYE€HHE M TPUMEHEHHE.
Tonyon: coctaB, cTpoeHue, HU3NIECKUE U XMMHYECKUE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST U HUTPOBAHUSA), MOJyYeHHE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHYecKast CBA3b MEXY YIVIEBOJOPOJAMH, NMPUHAJIEKAIMUMH K
pa3IMYHBIM KJ1accam

2.6

[IpupogHble HCTOYHMKM YIIIEeBOJOpOJOB. IlpupoaHblii Ta3 M mOMyTHbIE
HedTsaHbIe ra3pl. Hedth u €€ nmpoucxoxaenue. CriocoObl nepepaboTKu HEPTH:
NEePeroHKa, KPEeKUHT (TepMHUYECKHUM, KaTalIuTHUecKui), mupoiu3. [IpoayKTel
nepepaboTku He(PTH, WX TPUMEHEHHE B MPOMBIIJIEHHOCTH U B OBITY.
KaMeHHBIH yronb U MPOJyKThI €ro nepepadoTKu

KI/ICJ'IOpOI[COI[ep)KaH_II/IC OpTraHU4YCCKUC COCAMHCHU A

3.1

HpeI[CJ'ILHLIC OIHOATOMHBIC CIIUPTHI. MertaHon U 3TaHOI: CTPOCHUC,
(1)I/ISI/I‘I€CKI/IG M XUMHYECKHE CBOMCTBA (peaKHI/II/I C aKTUBHBIMH MCECTaJllIaMH,
TaJIOr€HOBOJOpOAaMu, FOpCHI/Ie), NNPpHUMCHCHUC. BOI[OpO,Z[HBIe CBA3U MCKOY
MOJICKYJIaMHU CITUPTOB. HeﬁCTBI/Ie MCTAHOJIa U 3TaHOJIa Ha OpraHrU3M YCJIOBCKaA.




3.2

MHoOroaromMHele  COUPTHL. OJTWICHIVIMKOJAb W  TIMLEPHH: CTPOCHUE,
¢u3nueckue M XMMHUYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlaMH, KaueCTBEHHAas peaklusl HA MHOTOaTOMHbIe cUpThI). JleiicTBue Ha
opraHusMm 4enoBeka. [I[puMeHeHne rmiueprHa U STUICHTIIMKOIISA

@DeHOoN: CTPOSHHUE MOJICKYIbl, (QU3WYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocts denona. [Ipumenenue penomna

3.3

3.4

Anpaeruapl U KeTOHbl.  DopMalberuj]i, aueTaJbJeruji: CTPOCHHUE,
¢u3nyeckue M XUMHUYECKME  CBOMcTBAa  (peakLMU  OKUCIEHUS U
BOCCTAHOBJIEHMSI, KAUECTBEHHBIE PEAKIIMH ), [TOJIyUEHUE U IPUMEHEHHE

OnHOOCHOBHBIE IIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbuHas U YKCyCHast
KHUCJIOTBI: CTpOeHUE, (PU3NUecKre U XUMUYECKIe CBOMCTBA (CBOICTBa, 00LIHe
JUIL KJjlacca KHUCIOT, PEaKUus STepU(HKAINK), MOJy4YeHHE U NPUMEHEHUE.
CreapuHOBas W OJEUHOBAs KHUCIOTHl KAk IPEACTABUTENM  BBICHIMX
KapOOHOBBIX KHCIOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MoIolIEee AeCTBUE

3.5

Crnoxuble 3¢Qupbl Kak pPOU3BOJAHBIE KapOOHOBBIX KuCIOT. ['muaponus
CIOXHBIX 3¢upoB. Kupel. ['maponu3 xupoB. I[lpuMeHeHHne KUpOB.
buonoruueckas posb )KUPOB

3.6

VYrneBoabl:  cocTaB, KilacCUpUKalus  YrieBoAoB  (MOHO-, JU- U
nosmcaxapuapl). [JOKo3a — MpocTeHInwii MOHOCaXapua: OCOOCHHOCTH
CTPOECHHS MOJIEKYJIbI, (PU3NUECKHEe U XMMHUECKHUE CBOMCTBA (B3aUMOJICHCTBUE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHMayHBIM PacTBOPOM OKCHIA
cepebpa(l), BoccranoBlieHHE, OPOKEHHE TIIFOKO3bI), HAXOXKJACHUE B TIPHUPOJIC,
npuMeHeHnue, Ouosorudeckas poib. Dortocunte3. Dpykrosza Kak H30MEp
rmoKo3el. Kpaxman u memnonio3a Kak HpupojHble moiaumepbl. CTpoeHue
Kpaxmajia M LeJultosio3bl. Pu3nyeckue M XMMUYECKHE CBOWCTBA Kpaxmala
(ruaponu3, KaueCTBEHHAs peakiys C UOJIOM)

A30Tc0z[ep>Ka1uHe OpTraHU4YC€CKUC COCANHCHUA

4.1

4.2

5.1

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHndeckue coequHeHus. @uznyeckue u
XMMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT (Ha mpumepe riuiuHa). buonornyeckoe
3HA4ECHUE AMUHOKUCIOT. [lenTuael

benku kak IpUPOAHBIE BBICOKOMOJEKYISpHBIE coequHeHusd. l[lepBudHas,
BTOpPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBAa OEIKOB:
TUIPOJIN3, A€HATYpallks, KaUeCTBEHHbIE PEAaKIIMH Ha OENIKU
BBICOKOMONIEKYIISIDHBIE COEIMHEHMS

OCHOBHbBIE TOHSATUS XUMHUU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp,
MOJIUMEDP, CTPYKTYpPHOE 3BEHO, CTEIEHb IIOJUMEPU3aLUH, CpeaHss
MoOJIeKyJIsIpHass Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUH — MTOJIMMEPU3ALIUs U ITOJIMKOHACHC AU

5.2

SKCHepI/IMCHTaHBHBIC MCTOABI HM3YUCHUSA BCIICCTB W HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHE C 06pa3uaMH MNPpUPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
IJ1aCTMaccC, Kay4yKoB. HOJIy‘ICHI/IC CHUHTCTUYCCKOI'O Kay4yKa U pC3UHBI

11 KITACC

Kon

ITpoBepsieMblii 3JIEMEHT COJePKAHUS




TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

XUMUYECKUN 3yeMeHT. AToM. Sapo aroma, U30TONbL. DJIEKTPOHHAsS
000J104YKa. DHEPreTHYecKre YPOBHH, MOAYPOBHH. ATOMHBIE OpOUTANH, S-, P-,
d-anemenTbl. OCOOCHHOCTH PpACHpEIe/iCHHUs 3JIEKTPOHOB MO OpOHMTAIAM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DICKTPOHHAS KOHPHUTypaIus
aTOMOB

1.2

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMMUYECKHUX 3JIEMEHTOB
HA.N. MengeneeBa. CBsi3pb mnepuoauyeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBI XUMUYECKUX 1eMeHTOB .M. MenzaeneeBa ¢ COBpEMEHHOM TeOpuen
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUs CBOWCTB XUMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BEIIECTB MO TPYIIIaM H
rnepuoiaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA B Pa3BUTUN HAYKU

1.3

1.4

1.5

1.6

Ctpoenne BellecTBa. XHMHYECKas CBA3b. BUIbl XMMHUYECKOW CBS3U
(KoBaJieHTHAs HEMOJISIpHAsT U TOJIApHAsA, MOHHAsA, MeTauinyeckas). VOoHBI:
KaTHOHBl M aHUOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJECHTHONH XHMHUUYECKOU
cBs13U1 (OOMEHHBIN U JOHOPHO-aKIENTOPHbIN). BogoponHas cBs3b

BanentHocTh. DnekTpooTpunaTeabHOCTh. CTENEeHb OKUCICHUS

BemectBa  MOJEKYJISpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HWIBl KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIMYECKOW PELETKH.
[lonsatTe o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJJIOMIHBIE PacTBOPBI.
MaccoBast 107151 BELIECTBa B pacTBOpE

Knaccudukanums HEOPraHUYECKUX COCIMHECHMI. Homenkiarypa
HEOPraHUYECKUX BEILECTB

1.7

Xumnueckas — peakius.  Krmaccudukanus — XMMHUYECKHX — peakiuid B
HEOPraHWYECKOM M OpPraHMYeCKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl
BEILIECTB, 3aKOH COXPAaHEHWS M MPEBPALCHUS DHEPIUHM IPU XHMHUYECKHUX
peakuusx

1.8

CKOpOCTB pCaKkuuu, €€ 3aBUCHUMOCTB OT Pa3JINYHBIX (l)aKTOPOB

1.9

1.10

1.11

2.1

2.2

OOpatuMble peakiuu. XUMH4eckoe paBHOBecre. DakTophl, BIUSIOIIME Ha
COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipuanun Jle [larense

OnextponuTnyeckas auccounanus. CuiibHble U ciaalble 31ekTpoauTsl. Cpena
BOJIHBIX PAacTBOPOB BEILECTB: KHCJasg, HEHTpasibHas, IenoudHas. Peakuuu
HMOHHOTO 0OMeHa

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumust

Hemeramnsl.  [lomoxenune HemeramnoB B llepuoamdeckonr  cucreme
xumudeckux snemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyeckue CBONCTBA HEMETAIIOB. AIIJIOTPOIUS HEMETAUIOB (Ha MpuUMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoia)

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOTeHOB, CEphI, a30Ta,
dbochopa, yraepoma W KpeMHHs) U HX COSAWHEHHMH (OKCHIIOB,
KHCJIOPOJICOACPIKAIINX KHUCIIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHnenue
BaXKHEHIIIX HEMETAINIOB M UX COCIMHCHHI

2.3

Merauel. [lonoxenue MeramnoB B Ilepuonnueckoin cucremMe XMMHUYECKHUX
anementoB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI DIEKTPOHHBIX
obomouek aToMoB MeTaiwioB. OOmue ¢u3nueckue CBOWCTBA METAJIIOB.




CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH P HAIPSIKEHUH METAJIIIOB

2.4

XHWMHYECKHE CBOWCTBA BAXKHEUINIMX METAIOB (HATPUM, KA, KaJIbIIHM,
MarHuii, aJlOMUHUHN, [IMHK, XPOM, KeJIe30, Me/Ib) U UX coeanHeHud. Oomme
CIOoCcOOBI MOTyYEHUs METAIIOB. [I[puMeHeHEe METAIIIOB B OBITY M TEXHHUKE

2.5

I'enetnueckas CBA3b HCOPTraHN4YCCKUX  BCHICCTB, MNPUHAMICKAINIUX K
PAa3JIMIHBIM KilaCCaM

XUMUS U )KA3HD

3.1

Ponp xumun B oOecrieueHUH SKOJIOTHYECKOM, YHEPreTUYECKOW M THIICBOM
0€30MacHOCTH, pa3BUTHH MEAWIMHBL. [loHATHE O HAy4YHBIX METOJax
MTO3HAHMS BEIICCTB U XUMHYCCKUX PEaKITHit

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 06I_III/IX HAay4YHBIX IPHHOUIIAX  I[IPOMBIINIJICHHOI'O
IMOJIYUYCHUA BaXKHEHUIIHX BemiecTB. YeI0oBEK B MHPEC BCUHICCTB U MATCPUATIOB:
BayKHEHIIINE CTPOUTCIIBHBIC MaTCpHaAJIbl, KOHCTPYKIOHOHHBIC MAaTCpUAJIbI,
KpacCKu, CTCKJIO, KCpaMUKa, MaTCpHaJIbl JJId 3JICKTPOHUKH, HAHOMATCPHAJIbI,
OpraHn4CeCKHUC 1 MUHCPAJIbHBIC y,I[O6peHI/I$I

3.3

XuMusT W 30pOBbE 4YeNOBEKa: MpaBUjla HCHOIB30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia O€30IIaCHOTO HCIIOJIb30BAHUS IIPErapaTroB ObITOBOMN
XUMHH B IOBCEAHEBHON KU3HU
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