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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMMma 1o XMMHHU Ha ypOBHE CpeHero oOuiero ooOpa3zoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannuny,
TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS (eaepalibHOW 00pa3oBaTEIHHOM MPOTPaMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepasbHOM TOCyIapCTBEHHOM
oOpaszoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenogaBaHusi yaeOHOro mpeaMera
«Xumus» B o0Opa3oBaTeNbHBIX oOpraHm3auusx Poccuiickoit ®exepauuu, peagu3yOIMX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEeHUH «CTpaTerun pa3BUTHUS
BocnuTaHusg B Poccuiickoii @Penepanun Ha nepuonx a0 2025 roxma» (Pacmopspkenune
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOIXOAOB K pa3paboTKe MporpaMmbl IO XUMHH, K OIpeleNIeHUI0 o0Iei
CTpaTeruu 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUS OOYydaIOLIUXCsA CPEICTBaMU yuyeOHOro mpeaMera
«Xumus» mas 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLENTYalbHbIE MOJOXKEHHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH Ii€JIel, COJep)KaHus, pe3yibTaToB OOydeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe o00pa3oBaHHE, TIOJYy4yaeMO€  BBITYCKHHKaMU  00mieo0pa3oBaTeabHOM
OpraHu3alM, SBISETCd HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHT
3aBepLIAIOIIMM ITallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHUCTEeME XHUMHYECKOro oOpa3oBaHus. OTH IIEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHHS U OOILIEH KyJIbTYpbl
YeJOBEKa, a TaKKe DSKOJOrMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
npUpoJIHOM cpene. Peannsyercs XxuMuyeckoe o0pa3oBaHue 00y4arOUIMXCs Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHMs CPEACTBAMHU y4eOHOTO Ipeamera «XUMHs», COAEpXKaHUe U MOCTPOCHUE
KOTOPOTO ONPEJENIEHbl B IMpOrpaMMe 0 XHMUU C Y4YETOM CHEHMPHUKH HAyKH XUMHUH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPHAILHOM KHU3HHU OOILIECTBA, a TAKXkKe C YU4ETOM O0IuX
Hesneld M NMPUHIUIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOIIEero
obpa3oBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 pOJib B COBPEMEHHOM
UBUJIN3AMH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. OHa BHOCHUT CBOM BKIaja B
(hopMHpOBaHHE PALIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B CO3/IaHUE 1IEJIOCTHOTO MPECTABICHUS
00 OKpyXarollleM MUpe KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOAEWCTBYST C JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMMHs CTaja
HEOTHhEMJIEMOI YacTbI0 MUPOBOHM KyJIbTYypbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
XKHU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHs KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOI'MH HaIpaBlieHa Ha pelIeHHe INI00albHBIX MPOo0JIeM YCTOHYMBOIO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPrEeTUYECKOM, MHUIIEBON, HKOJIOTHYECKONM O€30MacHOCTH W
OXPaHbl 3J0POBbSI.

B coorBercTBHM ¢ OOmIMMH LEISIMH M TPUHIWIAMH CpEIHEro oO0Imero oOpa3oBaHUs
conepxanue npeamera «Xumusi» (10—11 kiaccsl, 6a30BbIif YPOBEHb H3y4€HUS) OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO MOJATOTOBKY OOYyYalOMIMXCs, HEOOXOAMMYIO UM IS
BBIpAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
NPOIOJDKEHUST 00pa30BaHUs B PA3IMYHBIX 00IACTSAX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBnsromiuMu  npeaMera «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJIIFOTCS] OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUHN 10 HEOPTaHUYECKOM XUMHHU (C BKIIOUEHUEM
3HAaHUW U3 OOIIEH XMMHMM) U OpraHndeckol XuMuu. POpMUPOBAHUE TAHHOW CHCTEMbI 3HAHUMN
OpU M3Y4YEHHUHU IpeaMeTa oOecrneyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCErO0 MHOrooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITH, 3aKOHOB U TEOPUI XUMHUH.



Crpykrypa conepxaHus KypcoB — «Oprannyeckas xumus» U «OO0mIas 1 HeopraHuyecKas
XUMUs» chopMHpoBaHa B MporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJXO0Aa K M3yUEHHUIO
yuyeOHOro Martepuasiia M OOYyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha
ONpeeNIEHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpraHMYeCKOM XHMHU BeIeCTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUYECKOM TEOPHUH CTPOCHMS OPraHMYECKHX COEIMHEHUH, a
TaKk)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M BJEKTPOHHBIX MPEJCTaBICHUA O CTPOEHUM BEIIECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEILECTBAaX HAalOTCA B PAa3BUTHU — OT YIJIEBOJOPOJIOB JO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHMueckoil XMMUU MOIy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa30BaHUS IEpPBOHAYAIbHBIC
MIPE/ICTABICHUS] O XUMUYECKON CBS3H, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKON PEAKIINH.

[Tox HOBBIM yIVIOM 3peHus B npeamere «XHUMHsS» 0a30BOTO YpOBHS paccMaTpHUBaeTCs
U3yYEHHBII Ha YypPOBHE OCHOBHOTO o0OIIEro o00pa3oBaHMs TEOPETHUECKUI MaTepuan u
(hakTONOrMUecKUe CBEJEHUS O BEIECTBAX U XMMHYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas 1 HeopraHU4yeckasi XUMHUs» O0O0yUarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJ0JOIMUECKHUX MO3MUIIHM,
riy0xe MOHATh HCTOPUYECKOe H3MEHeHHe (PYHKIM 3TOro 3akoHa — OT oOoOmiaromen 1o
OOBSACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BayKHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUH, CBONCTBAX U
IPUMEHEHUH, a TAaKXKe 0 XUMUYECKUX PEAKIHIX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nononHsercas B Kypcax 10 m 11 kmaccoB asnemMeHTaMM  COIEp)KaHUs, HMEHOIIHUMU
KyJbTYPOJIOTMUECKM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSA3M XMMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poib B IIO3HABaTEIbHOM U
IPAKTUYECKON JAESITEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IpoOIEcCy
TBOpPYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUH XMMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMALMIO U NPUMEHSTh €€ JUIsl TONOJHEHUs 3HAHUHM, pelIeHus
MHTEJIJIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEIOBATEeNIbCKUX 3ajad. B 1einoM conepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPHEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHUSl GUIOCOPCKUX UAEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCcKOro MHUpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOIHBIX SIBJICHUH IMyTEM 3KCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETUUECKUMH MPEINOChUIKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH IKOJOTHUYECKUX MPOoOJIeM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3AAHUS HOBBIX TEXHOJIOTUH U MaTepUaIIOB.

B mnumane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLHMAIM3ALMU  OOyYarOLUXCS
IOPUHATBIE MPOrpaMMON MO XHUMHUHM MOAXOAbl K ONPEIENICHHIO COAEpKaHHs U TOCTPOCHUs
npeaMeTa TpeayCcMaTpuBaoT (pOpMHUPOBaHNE YHHBEPCAIBHBIX YYEOHBIX NEHCTBHN, MMEIOLINX
6a30Boe 3HaUEHHE JUIsl pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEUICHUs IPoOIeM, OKcKa, aHaJIn3a U
o0paboTkn wH(DOpMAIK, HEOOXOAUMBIX JJIsI MPHOOPETEHUS ONbITA NPAKTUYECKOH U
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUU XUMMH.

B npakTtuke npenojiaBaHus XMMHUHM KaK Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, Tak U
Ha yYpOBHE cpeaHero oomiero oOpa3oBaHMs, IpPU  OMNPEAETICHUU  COJAEp)KaTeNbHOU
XapaKTepUCTUKU LeJiell M3y4deHHsl MpeAMETa HampaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaJULMOHHO TNpu3Haércs (HOpPMUPOBAHME OCHOB XHUMHUYECKOM HayKM Kak o00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IMPAKTUYECKOW [EeATEJIbHOCTH YEJIOBEKa M KaK OJIHOrO H3
KOMIIOHEHTOB MHpOBOH KyJibTypbl. C METOIMYECKOH TOYKM 3peHus TakoW MoAXon K
OIIpE/ICNICHUIO LIeJIel N3YUYEeHHUS [IPEIMETA SBJISETCS BIOJIHE ONIPAB/IAHHBIM.

CornacHo NaHHON TOYKE 3pEHMs IJVIABHBIMU LEJIAMU H3y4YeHHs NpeaMera «XuUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:



* (opMHUpOBaHHE CHUCTEMBbl XHMHUYECKHX 3HAHUN Kak BaKHEHIIeW COCTaBISIONIEH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIe)KAT KITFOUEBBIC TOHSTHSI,
(GyHIaMEeHTalbHBIE 3aKOHBl U TEOPUH XUMHH, OCBOCHHME SI3bIKa HAyKH, YCBOEHHE H
MMOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHW MHUPOBO33PEHUYECKOTO XapaKTepa,
O3HAKOMJIEHUE C UCTOPHUEN MX Pa3BUTHUS U CTAHOBJICHUS;

* (GopMHpOBaHWE W pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XMMUYECKHX PEAKIMH, HEeOOXOAUMBIX Ul MPUOOPETeHHUs YMEHHH OpUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBICHUI, IMEIOIINX MECTO B MIPUPOJIE, B TIPAKTUICCKOMN H
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB NEATEIFHOCTH, CBS3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHUEM XUMHMYECKOTO JKCIEPUMEHTa, COOJIIOJeHUEM NpaBWil 0€30MacHOro
oOpareHus ¢ BEIIECTBAMH.

Hapsany ¢ »tuMm, comepkarenbHasi XapakTepUCTHKa Lesiel M 3a/1a4 U3Y4YEeHHUs IpeaMera B
porpamMMe 1o XHMHHW YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IPHOPHTETAMH
B cucTeMe cpenHero oOmero obpa3zoBaHusa. CerogHs B IpPeNojaBaHUU XUMUU B OoJbIIeH
CTETIeHU OTHAETCA TPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJCpXKaHWUs OOYy4YCHHS,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00IIe00pa3oBaTeiIbHON  OpraHu3alui,
BIIAJICIONIETO HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJTYYCHHs 3HAHUI M MPUMEHEHUS UX B PEaTbHOW KU3HU AJIS PEIIeHUs
NPaKTUYECKHX 3a/1a4.

B cBf3u C¢ 3TUM [pH U3yYEeHUHM IMpeaMmeTra «XHUMHUS» JIOMUHHMpPYIOLee 3HaYeHHE
nproOpETaIOT TaKKe IeNU U 33]a9H, KaK:

ajantanus  oOyyaromMXcslt K  YCIOBMSM  JUHAMHUYHO  pa3BUBAIOLIETOCS  MUPA,
(hopMHpOBaHHE WHTEIUICKTYAIBHO DPAa3BUTOM JIMYHOCTH, TOTOBOW K €aMOOOpa30OBaHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEJIBHOMY MPHHATHIO TPAMOTHBIX pELIEHUMH B KOHKPETHBIX
KU3HCHHBIX CHTYaIlUsX, CB3aHHBIX C BEIIECTBAMH U MX TIPUMECHEHHUEM;

¢dopmupoBaHue y OOyYarOIIMXCsl KIIOUEBBIX HaBBIKOB (KJIHOYEBBIX KOMIETEHIHIN),
UMCIOINX YHUBEPCAIbHOE 3HAYCHHE JIJISI PA3IMYHBIX BUIOB JIEATEILHOCTH: PEIICHHUS MPoOIeM,
[IOMCKa, aHamu3a U 00paboTkM HMHPOpPMALUHU, HEOOXOOUMBIX s HPUOOPETEHHs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHUMAeT BaYKHOE MECTO B MO3HAHWHU XMMHH, 8 TAKXKe JUIS OLIEHKH C
HO3ULIUH HKOJIOTHUYECKONW O€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOIHYIO CpPey;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, WHTEIIEKTYyalbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yYaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBbHO TPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHHA B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTHH JUTSI TIOMCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON HH(OpMAITH XUMHYECKOTO
COJIepKaHUS;

(hopMHUpOBaHKE U PA3BUTHE y O0YYAIOIIUXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HAOMIOATEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIHMMBI, B
YaCTHOCTH, NTPH TUTAHUPOBAHHUH U TIPOBEJICHHH XUMHUYECKOTO SKCIIEPHMEHTA,

BOCIHTAaHHE Yy oOOydJaromuxcs YOeXIEHHOCTH B TYMaHHUCTHYECKON HampaBlIE€HHOCTU
XUMHM, €€ BAXHOW pOMM B  PEHICHWH TIIOOATBHBIX  TMPOOJIEM  palOHAIBLHOTO
IPUPOJIOTIONB30BAHUS, TOMOJHEHUS SHEPreTUYECKHX PECYpPCOB M COXpPaHEHUs MPHUPOJAHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOWICHHWS K TPUPOAEC H CBOEMY
3JI0pPOBBIO, & TAKXKE MPUOOPETEHHS OMbITa MCIIOJB30BAHUS MOTYYCHHBIX 3HAHUM JJIS MPUHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIHsIX, CBI3aHHBIX C XUMUYECKIMH SIBJICHUSMHU.

B yueOHOM mutaHe cpemHero ooOmero oOpa3oBaHHs YYEOHBI MpeaMeT «XUMUs»,
U3ydJaeMblii Ha 6a30BOM YpOBHE, SBJSIETCS 0053aTEIbHBIM Y4EOHBIM IPEMETOM.

OO1iee yucino 4yacoB, OTBEAEHHBIX U U3yYEHHUs XUMUHU, HA 0a30BOM ypOBHE CPEIHEro
obmero obpaszoBaHusi, cocrapiser 68 yacoB: B 10 knacce — 34 ygaca (1 ywac B Hepeno), B 11
kiacce — 34 vaca (1 gac B Heneo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHnueckoit XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUECHUE B MOTYYEHHUH
HOBBIX BEILIECTB U MaTepUasoB. Teopus CTpOEHUs OpraHuuecKux coequHennii A. M. bytneposa,
e€ ocHOBHbIe MoJIoKeHUA. CTpykTypHble (OpPMYJBI OpPraHMYECKUX BellecTB. ['omosorus,
n30MepUsd. XuMU4ecKas CBSI3b B OpraHMUECKUX COEIUHEHUSX — OAMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  opraHuyeckux  BemectB.  Homenkiatypa
OpPraHUYECKHUX COCJIMHEHHH (CHUCTeMaTHuyecKas) M TpHUBHMAJbHbIC HAa3BaHMUA BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHNYECKUX BEIIECTB.

OKCEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHMs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYecCKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIHPOBAHUE MOJEKYJI
OpPraHMYECKHUX BEIIEeCTB, HAOJIOJAEHHE U ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuM (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB W CTPOCHHE, I'OMOJOTMYECKMM psAx. MeraH W 3TaH — npocrenmue
NpEACTaBUTENIM AaJIKaHOB: (U3MUECKME M XUMHMYECKHE CBOICTBa (peakuuu 3aMelleHUs U
TOpPEHUs), HAX0XIEHNUE B IPUPO/JIE, MOTYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. DTHIEH U NPONWIEH — IIPOCTEHIINE
IPEJICTaBUTENIM AJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHUS, THIPATALIMN, OKUCIIEHUS U MOJIMMEPU3ALINN), IOTyYEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyranuen-1,3: cTpoeHHe, BaKHEWUIINE XHUMHYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lomyueHre CHHTETHYECKOT0 KayuyKa 1 pe3uHBbI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHMS, TOMOJOTMYECKHH psia. ALETUIeH —
NpOCTEHIINI MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHe U XUMUYECKHE CBOICTBA
(peakuuy ruIpupoBaHus, raJOreHUPOBaHUS, TUAPATAIIY, TOPEHHUS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHNUS M HUTPOBAHMS), MOIY4YEHHE M NIpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u XumuyecKue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOoGanus), noayierHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJAMU,
IPUHAUIEKAIMMHU K Pa3JIMYHbIM KJIaCCaM.

[IpupoaHble UCTOUHUKH YTIIEBOJOPOIOB. [IpupoaHbIi ra3 v NomyTHble HEPTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TNEeperoHkKa, KpEeKUHT
(TepMuUeckuil, KaTaTUTHUECKUit), mupoaus. [IpoaykTsl nepepaboTku HePTH, UX TPUMEHEHUE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

DKCHepUMEHTAJIbHbIE METO/Ibl M3Y4YEHMsI BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTb» 1 «Yroaby, MogenupoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHUE IPAKTUYECKON pPAaOOTBHI:
IIOJIyYEHUE 3TUJICHA U NU3YYEHHUE €r0 CBOMCTB.

Pacuérnele 3amaumn.

Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOI'O BEIIECTBA WM MPOAYKTAa pEaKkLUMU [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WJIM IPOJLYKTOB PEAKLIUN).

Kucnopoacoaepxaniue oprannyeckue coeuHeHUs!

[IpenenbHbple ONHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpOeHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTMBHBIMU METallaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHHE),




npuMeHeHue. BonopoaHble cBsI3U MeX 1y MOJIEKYJIaMH CIMPTOB. J[elicTBHE METaHOJIa U 3TaHOJa
Ha OpPraHM3M YeJoBeKa.

MHOroaTOMHbIE CHHUPTHI. OTHICHIVIMKOIb W TIHUIEPUH: CTpOeHHe, (u3nyYecKkue u
XMMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIEJIOYHBIMUA METalJIaMH, Ka4eCTBEHHAsI peakliys Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHu3m uenoBeka. lIpuMeHeHue riunepuHa u
STHJICHTJIUKOJIS.

@deHoN: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUUYECKHE CBOUCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue genona.

Anpnerunpl M kemouwl. DopManbIeruj, aueTanbAeTHI: CTpoeHue, (Quznueckue u
XMMHYECKHE CBOWCTBA (pEaKkIMH OKHCIEHUS U BOCCTAHOBJICHUS, KaueCTBEHHBIE PEaKIUH),
IIOJIyYEHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHAs U YKCYCHasi KHCIJIOTBI:
CTpoeHue, pU3MUECKUue U XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIME I Kilacca KUCIIOT, Peaklus
stepudukanuu), mnoiydeHne u mnpuMmeHeHue. CTeapuHOBasi M OJEUHOBAsl KHUCIOTHI Kak
NpEeACTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOIIee IeHCTBHE.

CrnoxHble 3Pl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CI0XKHBIX 3()UPOB.
Kupsl. I'maponus xupos. [IpuMeneHne xxupoB. bruosnorudeckas poib KUPOB.

VYraeBobl: cocTaB, KilacCU(pUKaLUs yriIeBoA0B (MOHO-, TU- U ToJrcaxapuabl). I roko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (QU3UYECKHE U XHUMHYECCKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcugoM Meau(ll), okucieHne amMMHMa4HBIM PAaCTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXIEHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruyeckas poib. Porocunre3. Ppykro3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemironosa kak npupoasnbsie noaumepsl. CTpoeHrne Kpaxmaya U LeJUTF0JI03bI.
dusnuecKkue U XMMUYECKHEe CBOWCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEAaKIIUs C HOI0M).

DKCrepUMEHTAJIbHbIE METOJbl W3Y4YEHHs] BEIIECTB M MX IPEBPALLEHUIl: IpOBEJCHUE,
HaOJIO/IGHUE W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KAayeCTBEHHBIE
peakuuu OJHOATOMHBIX CHHPTOB (OKHUCIEHHE 3TaHoja okcuaoMm Mmeau(ll)), MHOroaToMmHbIX
cnupTOB (B3auMmojeicTBue rauuepuHa c¢ ruapokcuaoM Meau(ll)), ampaernnoB (okuciaeHHe
aMMHUa4HbIM pacTtBopoM okcuga cepebpa(l) u ruapoxcuaom Mmemu(ll), B3zaumoneiicTBue
Kpaxmajia C HMOAOM), MNpPOBEAECHUE IPaKTHUECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bolunicienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIeCTBa WJIM IMPOAYKTAa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

A3oTconeprKalie OpraHn4eckiue COeTMHEHNS.

AMUHOKHCIIOTBI KaK aM{(OTepHbIe OpraHudyeckue coenauHeHus. Dusnveckue u
XMMHUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha NpuMepe IiMLMHA). buonornuyeckoe 3HaueHue
aMuHOKHCIOT. [lenTuabt.

benku kak npupoaHble BBICOKOMOJIEKYJIApHBIE coenuHeHus. [lepBuuHas, BTopuyHas |
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBAa OENKOB: THUAPOIM3, JCHATYypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OEJKH.

DKcrepuMEeHTaIbHBIE METOJBl M3YYEHHUS BEUIECTB M HMX IPEBpAIlCHUil: HaOIrofeHue U
ONKCaHHE JEMOHCTPALMOHHBIX OMNBITOB: J€HATypalus OEJKOB IpH HarpeBaHWM, LIBETHBIE
peakiu OeIKoB.

BbIcOKOMOJIEKY IS PHBIC COCAUHEHUS

OCHOBHbBIE TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUu, CPEIHAA MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIHs U MTOJIMKOHCHCALIMSL.



OKCIEpUMEHTAJIBHBIE METO/Ibl M3YYEHMsI BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MeXnpeaMeTHbIE CBS3H.

Peanu3anus MexXnpeIMETHBIX CBA3€H NMPU U3y4EeHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, Tak MU
MIOHSTHM, SBISIOIUXCS CUCTEMHBIMU I OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecTBEHHO-HAYUYHbIE TOHATHS: SIBIEHHE, HAy4yHBIH (paKT, TUIOTE3a, 3aKOH,
TEOpusl, aHajliu3, CHUHTE3, KiIaccupukauus, TI[EePUOJUYHOCTh, HAOIIOJIEHUE, HU3MEpEeHHe,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®dusuka: MaTepusi, JHEpPTus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSL.

Buonorus: kinerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (poTocuHTE3,
OHMOJIOrMYECKH aKTUBHbIE BellecTBa (OEKU, YTIeBObL, KHUPbI, (PEepMEHTHI).

I'eorpadus: MuHepanbl, TOpHbIE TOPOIbI, MOJIE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NUIIEeBbIe MPOTYKThI, OCHOBBI PAllMOHAIILHOTO MUTAHMSI, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE ITPENapaThl, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XUMUYeCKUud dneMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAsE 00O0JIOYKA.
DHEpPreTUYEeCKre ypOBHU, MMOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- meMenTsl. OCOOCHHOCTH
pacnpezieieHus: 3JIEKTPOHOB MO OpOUTANSIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
OneKTpoHHask KOHQUTypalus aTOMOB.

[lepuonnueckuii 3akoH W Ilepuogmueckas cucremMa xXuMuueckux saemeHToB . H.
MenneneeBa. Csizb nepuoauyeckoro 3akoHa u Ilepuoawdeckoil CHUCTEMBI XHMHUYECKHX
snemeHToB JI. . MeHnaeneeBa ¢ COBpEMEHHON TEOpPHUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB
10 rpymnnam 1 nepuogam. 3JHaueHue NepruoIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKON CBs3U (KOBaJEHTHAas
HETOJNsIpHAsl W TOJSpHas, MOHHAs, MeTajuindyeckas). MexaHu3smbl oOpa3oBaHHs KOBaJECHTHOMU
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTprulaTeabHOCTh. CTeneHb okuciieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemiectBa MOJIEKYyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKU.

[TonsTue o aucnepcHbIX cucremax. MIcTUHHBIE U KOJTOMAHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B paCTBOPE.

Knaccudpukanus HeopraHmdyeckux coeAuHeHuidl. HomeHknarypa HeOpraHUYecKUX
BEIIECTB. ['€HETHYECKass CBA3b HEOPraHMYECKHX BEIIECTB, MNPUHAICKAINIMX K Pa3TUYHBIM
KJIacCaM.

Xumunyeckass peaxkuus. Knaccupukanus XUMUYECKMX peakUuid B HEOPraHUYECKOW H
OpraHMYEeCKOM XMMHH. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHMs U MPEBpPALICHUS
SHEPrUU MPU XUMHYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NnU4yHbIX (akTopoB. OOpaTHMble pPEaKIHH.
Xumuyeckoe paBHOBecue. DaKTOpPBI, BIMSIOIIME HA COCTOSHUE XUMHYECKOIO PABHOBECHS.
[Tpunnun Jle [laTense.



Onextponutuyeckas aucconuanus. CunpHble M cinabble 37eKTpoauTsl. Cpeaa BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHas, IIETOYHAs.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHsI BEIIECTB M HMX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. U. MenneneeBay, u3yueHue
MoOJIeNIell KPUCTAJUIMUECKUX pEIIETOK, HaOMI0JeHHe U ONHMCAaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ioXKEeHHE MEPOKCHAa BOAOPOJAa B IMPHUCYTCTBUM KaTalln3aTopa,
ONpEJIETICHUE CPEbl PACTBOPOB BEILECTB C NMOMOIIBIO YHUBEPCATIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeHa), MpOBEJIEHHE IMPAKTUYeCKOH paboThl «BimsHue pa3znuyHbIX (DaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINI.

Pacuérnbie 3anaun.

Pacuétbl o ypaBHEHUSAM XUMHYECKHUX PEAKIIH, B TOM YHCJI€ TEPMOXUMHUYECKHE PAaCUEThI,
pacy€Thl ¢ UCIOJIB30BaHNEM NIOHATHS «MACCOBasl J0JIs BEIIECTBAY.

Heopranuyeckasi Xumusi

Hewmeramnel. Ilonoxenue HemerauioB B llepuoanueckoil cucteMe XHMHUYECKUX
snementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3HUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMeEpe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta, Qocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUIOB, KUCIOPOICOIEPKAILUX KHCIOT, BOJOPOIHBIX
COCTMHCHHI ).

[IpumeHeHne BaKHENIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenune metaimoB B llepruoanyeckoi cucteMe XUMUYECKUX 3J€MEHTOB /JI.
U. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. OoOuue
¢usnueckue cpoiictBa MeTaiioB. CIlaBbl METaUIOB. DJIEKTPOXUMHUYECKUM pAJ HaNpsLKEHUN
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAXKHEWIINX METAJUIOB (HATPHWM, Kalud, KaJbI[Ui, MarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJ/ib) U UX COCTUHEHUH.

O61ue crnocoObl MoTy4YeHHs! MeTauIoB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMs] BEIIECTB M MX MPEBPALLEHUI: H3y4YEHHE
KoJiekuun «MeTamisl M crjiaBbel», OOpa3loB HEMETANIOB, PEIICHHE SKCIEPUMEHTATIbHBIX
3a1a4, HaOJNIOJIeHMEe W  ONHMCAHUE JIEMOHCTPAlMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMozelicTBHE THUIPOKCHIA AJTIOMUHHUS C PacTBOpaMH KHUCIOT U IIEJI0Yell, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3amaumn.

PacuéTpl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00bEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMU BELIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBa BEUIECTBA) MIPOIYKTOB PEAKLIUHU, ECIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponb xumuu B 00ecried4eHnH 3KOJIOTUIECKON, SHEPTeTHUYECKON U MHILEBOI Oe30MacHOCTH,
pazBuTuuM MeauuuHbl. [loHSTHE O HAyyHBIX METOAAX IO3HAHUSA BEHIECTB U XUMHUYECKUX
pEaKIUH.

[IpencraBnenuss 00 O0OWMX Hay4yHbIX MPHUHLMIAX TPOMBIIUIEHHOTO IOJY4YEHUS
BA)KHEUIIUX BEIIECTB.

UYenoBek B MHpEe BELIECTB M MAaTE€pUAlOB: BAKHEHIIME CTPOUTEIbHBIE MATEpUAIIbI,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl IJi1 SJIEKTPOHUKH,
HaHOMaTepHaJlbl, OpraHMuYeCKHe U MUHEpaJIbHbIE y100pEHUsI.

XuMHSL U 3[0pOBbE YEJIOBEKA: MpPaBWJIa MCIOJIb30BAHUsS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30MaCHOr0 UCIOIb30BaHUs PEenapaToB OBITOBOM XUMUHU B TOBCEITHEBHOM JKHU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€M MPU U3yYEHUH OOILEl U HEOPraHU4YECKOW XMMHU B
11 xacce ocyuiecTBiseTCs Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,



TaK M MOHATHUM, SBJISIFOUIUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O
IIMKIIA.

OOmue ecTecTBEHHO-HAY4YHbIC TOHSTHS: HAY4YHBIH (akT, THUIOTEe3a, 3aKOH, TEOpPHs,
aHaIu3, CHUHTE3,  KJIacCupUKaluus,  TMEePUOJAMYHOCTh,  HAOMIONECHHWE,  DKCIICPUMEHT,
MO/IEJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusnka: Marepus, SHEPTHs, mMacca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, DHEPTeTUYECKUN YpPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHH€ BEIIECTBA, (U3MUECKUE BETMYUHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpacdus: MuHepabl, TOpPHBIE TOPOIBI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLIUBO, PECYPCHI.

TexHoorus: XHMUYECKast MIPOMBIIIUICHHOCTb, METaJUTyprus, MIPOU3BOCTBO
CTPOUTEIBHBIX MaTepuaos, CEIIbCKOXO3SUCTBEHHOE MIPOU3BOJICTBO, MHIIeBas
MIPOMBIIIJICHHOCTh, (papMarieBTUYECKass MPOMBIIIJIEHHOCTh, TMPOU3BOJICTBO KOCMETHUECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOy4YaroIIUMUCS
OporpaMM CpeAHero ooOuero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meTroanueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOrpaMM CPeHEro o0IIero 00pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOIXOI.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IOAXOAOM B CTPYKTYpE JIHMYHOCTHBIX
pe3yJabTaToOB OCBOEHHs IpeaMeTa «XHMHUS» Ha YpOBHE CpeIHEro oomero oOpazoBaHM
BbIJIEJICHBI CJIETYIOIINE COCTABIISAIONINE!

OCO3HaHME O0YYAIOUIUMHCS POCCUHCKOM TPa’kIaHCKOH HAECHTUYHOCTH — T'OTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAIUU K O0yUCHHIO;

L[EJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUK 0a30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBAaTHCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOIO
oOpa3zoBaHus;

HaJIM4Me TPABOCO3HAHUS SKOJOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb KU3HEHHBIE IJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUS MpeaMera «XHUMHsD JIOCTUTAIOTCA B E€IUHCTBE
y4eOHOW U  BOCHUTATENIbHOM JI€ATEIbHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU M HJ€ajlaMd POCCUICKOIo
IpaXAaHCKOro O0O0IlecTBa, MPUHATHIMH B OOIIECTBE HOPMaMHM M NpaBUJIaMU [OBEACHUS,
CHOCOOCTBYIOLIMMHU MpOLIEcCaM CaMOIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTaHOBJICHUS
JMYHOCTH 00YYaroIIuXCsl.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa «XUMHSD OTPaKaloT cPOPMUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M NPAKTHUUECKOM JEsTeNbHOCTH OO0y4arouMxcs 10 pealu3aluu
MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpa:kI1aHCKOro BOCIIMTAHUSA:

OCO3HaHHUs 00YYaIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAKEHUS K
3aKOHY U NPaBOMNOPSAKY;

NPEJCTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr yueOHbIX U MO3HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI IPYTHX
IIPU aHAJIM3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOILLIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleJUI0 OTE€YECTBEHHOMU
XUMHH;

YBaXEHUsI K IpOLecCy TBOpPUECTBA B 00JacTU TEOPUU M IMPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAyKU €CTh Pe3yibTaT UIMTEIbHBIX HAOIIOACHMUIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSTHHOTO Tpy/Ja YUEHBIX U IPAKTHKOB;

UHTEpeca M T03HABaTEeNbHBIX MOTHMBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHalu3e
UH(OPMALIUH O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTrO [TOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XWMUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJTbHO-HPABCTBECHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE ITOBEICHUE W TMOCTYIKM CBOMX TOBAPHINEH C MO3MIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBbS:

NOHMMaHMA LEHHOCTeW 3J0pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coONrofeHUs MpaBWJI OE30MACHOTO OOpaIleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HH U B TPYJAOBOU JEATEITHLHOCTH;

MOHMMAaHUS [EHHOCTH TPAaBUJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJACHUS B CUTyallsAX, YTPOKAIOMINX 300POBBIO U KU3HHU JIIOACH;

OCO3HAHHUS TOCIIEJCTBUI M HEMPUSTUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIUTAHUA:

KOMMYHUKATUBHON KOMIIETCHTHOCTH B y4€OHO-HCCIIEIOBATEIHCKONW JIEATEIIHOCTH,
OOILECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JNESITEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B pPEIICHUM MPAKTUYECKUX 3a]ad COLMaIbHOU
HANPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YUYEHHUIO MPOQECcCHil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBKEHUS K TPYIY, JIFOJSM TPyJa U PE3yJbTaTaMm TPYIOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHUIYabHOW TpaeKTOpuu oOpa3oBaHMUs,
Oynymiei mpodeccuu M peain3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 0011IeCTBa;

6) IKOJIOTMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KHM3HH Ha 3eMiIIe;

MOHUMAaHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOsieM, BIHSHHS SKOHOMHYECKHX
MPOIIECCOB HA COCTOSIHUE MTPUPOJTHOM M COLIMATIBHOM CPEbI;

OCO3HaHHUS HEOOXOIMMOCTH HCIIONb30BAHUS JOCTHKEHUI XUMHUH ISl PEIICHUS] BOTIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

AKTHUBHOTO HENPUATHS JEUCTBHM, MPUHOCIIIMX BpeJ OKpY>KAroUIel NPUPOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKUE TOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh HX;

HaJlM4us PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpbI, OMNbITa
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEIILHON, KOMMYHHUKATHUBHON M CONMATBHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTHUBHO
MPOTUBOCTOSTH UACOJIOrHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHUKH;

NOHMMAaHUS CHeIU(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ ponu B (OPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOTO MBILUIEHUS, CO3/IaHUHU LIEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKarolleM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHny npodiieM COXpaHEeHUs IPUPOJAHOIO PABHOBECHS;

yOeKAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHUU HOBOW 0asbl MaTepuaibHOU
KYJbTYpPbI, PEIICHUH TJI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIICBOM M HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00€CIeyeHNH YCIOBUI YCIIEIIHOTO TPyAa U 3KOJIOTMYECKH KOM(BOPTHOM KU3HHU KaXKJI0TO YJIeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHsS CYIIHOCTH METOJOB TIO3HAHMS,
HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH MCIIOIB30BaTh MMOoJIy4a€MbIC 3HAHUA JIA
aHaM3a U OOBSCHEHUsS SIBICHHUN OKPYXKAIOIIETO0 MHpPa M MPOUCXOISIIUX B HEM H3MEHEHUH,
YMCHUSA OCIaTh 000CHOBAHHEBIE 3aKIIOUYEHN Ha OCHOBE Hay4YHBIX (baKTOB 1 UMCHOIIIUXCA JaHHBIX
C IEJBIO MOIYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO MCIIOIh30BaTh XUMHUYCSCKUE 3HAHUS [Tl PEIICHUS TIPOoOIIeM
B PEANBHBIX )KM3HEHHBIX CUTYAIIHSIX;

HMHTEpeca K MO3HAHUIO U MCCIIEA0BATEIBCKOM IeATEIIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHIO U caMo00pa3oBaHUIO, K
AKTUBHOMY TIOJTYYCHHIO HOBBIX 3HaHUH 110 XHUMHUM B COOTBETCTBHH C JKHU3HEHHBLIMU
NOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pa3IMuHbIX cdepax mpodhecCHOHATBLHOM

JEeATEIIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpenmeTHble pe3yibTaTbl OCBOGHMsI y4eOHOro mpeaMera «XuUMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYuUMBbIe 1751 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYYArOMIMXCS MEXAUCHUIIIMHAPHBIC
(MexXnpeaMeTHbIE) O0LIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crenuuKy METOI0B IIO3HAHMSI, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEprus, SBJIEHUE, MPOLECC, CUCTeMA, HAayuHbId (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIeI0BaHue, HAOII0AeHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHUE);

yHMBEpCAJbHbIE ~ yueOHble  JeHCTBHS  (TO3HABaTeJIbHbIE,  KOMMYHHMKATHBHBIE,
peryisTuBHbIE), oOecreuuBarouie QopMUpOBaHUE (YHKIMOHAIBHOW TI'PAaMOTHOCTH H
COLMAJIbHOW KOMIIETEHIIMH 00yUaroIInXCs;

CIIOCOOHOCTh ~ OOydarolIUMXCsl  HMCMOJNb30BaTh  OCBOEHHBIE  MEXAMCLUITIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AEUCTBUS B IO3HABATENbHON U
COLIMAJIBHON MTPAKTHKE.

MertamnpeIMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU YYEOHBIMU
N03HaBaTEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBJiajieHNe YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOAITENIbHO  (POPMYJIUPOBaTh M aKTyalW3UpPOBaTh NpoOJIeMy, BCECTOPOHHE e&
paccmaTpuBaTh;

OTpeNeNATh LEeNU MAEATeNbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUM MX JOCTHKEHHS,
COOTHOCHUTB PE3YJIbTaThl ACITEIbHOCTHU C MOCTABICHHBIMU LIETSMU;

UCIIOJIb30BaTh IMPH OCBOCHMM 3HAHUU NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHble TPU3HAKK TMOHATHUM W YyCTaHaBIMBaTb UX B3aMMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOLUE MOHIATUS AJIS1 OOBSACHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUH U1 KJIACCU(UKALIMY BEIIECTB U XMMHUUECKUX PEaKIIMii;

yCTaHaBJIMBATh MPUUYNHHO-CIIECTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SIBJICHUSMU;

CTPOUTb JIOTUYECKUE PpaACCYKJIEHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IO AaHAJOTHUH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTPUBAEMbIX SIBJICHUAX, (HOPMYIMPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IOPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yEeMble B XUMUM CUMBOJIMYECKHE (3HAKOBBIC)
MO/IEJIH, ITPE0O0Pa30BbIBATH MOJIENIbHbBIE MPECTABICHUS — XUMUUECKUM 3HaK (CUMBOJ) AJIEMEHTA,
XUMu4eckass (GopMysa, YypaBHEHHE XHMHYECKOM peakuud — TpUd pelIeHUH Yy4eOHbIX
[O3HABATEJIbHBIX U MPAKTUYECKUX 3aJad, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUIsl BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUH.



2) 6a3oBbIe HccCIeI0BATEILCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHil;

¢dbopMynMpoBaTh MM M 3aJaud  HMCCJIEOBAHUSA, HCIIOIB30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHHUS TUIIOTE3bI 110 MPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IeTh HAaBBIKAMHU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMSI YUYEHHUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOJATh 32 XOJOM IIpoIlecca, CaMOCTOSTENLHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (opMyJIupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETAaHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKON HCCIIEOBATENIbCKOM M MPOEKTHOM JesTEeIbHOCTH,
MPOSABIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEeIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JINYHBIX METOA0B [TO3HAHUS.

3) padota ¢ undopmaumeii:

OPUEHTUPOBATbCS B PpaA3IMYHBIX HCTOYHUKAX HHPoOpMauuu (HAYyYHO-TOMYJIsIpHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl HWHTepHeta),
aHaTM3UpoBaTh HMH(OPMAILMIO pPA3IUYHBIX BHUJIOB MU (OPM MpenCTaBICHUsS, KPUTHUYECKU
OLICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

(dbopMyaHpOBaTh 3aMpoChl U NPUMEHATh pPa3IUYHBIE METOAbl NPU TOUCKE M OTOOpe
uH(popMaIu, HEOOXO0IUMOM JJIs BBITIOJIHEHUS yUE€OHBIX 3a/1a4 ONpeIeaEHHOIO TUIIA;

npuoOpeTaTh OMBIT UCHOJIb30BAHUS MH(YOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHHA U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIBHO BBHIOMPATh ONTUMANbHYIO (OPMY HpecTaBiIeHUs WH(POpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULbI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIH $3bIK B KauyeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHbopMalMell: MNPUMEHATh MEXIpeAMETHble ((u3NYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJITHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYXJ1a€MOM T€MbI B X0/1€ JUaJIOra W/WUIN JTUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATH CBOMU IMPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpPU  BBIIOJHEHUH XHMHUYECKOTO
SKCHEPUMEHTa, NPAKTUYECKON paboThl MO MCCIEJOBAHUIO CBOMCTB H3yYaeMbIX BEIECTB,
peanmuzanuu y4eOHOTO IMpoekTa U (HOPMYITHpPOBATH BBIBOJIBI 10 pE3yJbTaTaM MpPOBENEHHBIX
UCCIIeIOBaHUM yTEM COTIacCOBaHMS MO3ULMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHHUSIMHU.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENIBHYIO AEATEIbHOCTb,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIHMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeJlaraéMblii alrOPUTM JIEHCTBUH NpU BBINOJHEHWU Y4YEOHBIX M MCCIEIOBATENbCKHUX 3a/ad,
BBIOMpaTh Hanboee F3(PHEKTUBHBIN CITOCOO MX PEIICHHs C YIETOM IOyUYeHHUs] HOBBIX 3HAHHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAMOKOHTPOJb CBOEHW JEATEJIbHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

HpeI[MeTHBIe Ppe3yJibTaThl OCBOCHUA KypCa «OpraHqucxaﬂ XUMUSD» OTpaXaroT:



c(OpPMUPOBAHHOCTh TMPEACTABICHUN O XWMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HayYHOW KapTUHBI MHUpPA, POJM XWMHH B TO3HAHUU SBJICHUN TpHUPOABI, B (HOPMHPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHATHLHOM TPAaMOTHOCTH, HEOOXOIUMOW st
pelIeHns MpPaKTUYEeCKHX 3a7ad U DSKOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpene;

BJIAJICHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJIATrArOIINe
HOHATHS (XUMUYECKUH 3JIEMEHT, aToM, 3JIEKTPOHHAsE 000JI04Ka aTOMa, MOJIEKyJla, BaJIEHTHOCTbD,
INEKTPOOTPHUIATEILHOCTh, XMMHYECKasi CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpali€HHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIA O00BEM, YITIEpPOIHBIA  CKEJeT,
(yHKIMOHANBHAS TpyNIa, pagukaji, U30Mepus, HW30Mepbl, TOMOJIOTMYECKUN psiJl, TOMOJIOTH,
YTJIEBOAOPOABI, KHCIOPOA U a30TCOAEPIKAIINE COEIUHEHHS,, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (TEOPUs CTPOCHUS OPraHUYECKUX
BemectB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XMMHUECKUX SIBICHUH, (PaKTOJIOrMYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, OJyYEeHUH 1 0€30I1aCHOM MCIOJb30BaHUU BaXKHEUIIUX OPraHNYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM IEATENBHOCTH YEI0BEKA,

c(OpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEepHbIE MPU3HAKH MOHATHI, yCTaHABIMBAThH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOINE TIOHATHS [TPU ONIMCAHUM COCTaBa, CTPOCHHUS U
MIPEBPAILICHUI OPTaHUYECKUX COEIUHEHHMII;

c(OPMHPOBAHHOCTE YMEHHUH MCIIOIB30BaTh XUMHUECKYI0 CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMYIJT OpraHMYECKUX BEILECTB
U YpaBHEHUU XMUMHYECKUX PEaKLWW, U3rOTaBIUBATh MOJEIU MOJIEKYJ OPTaHMYECKUX BEILIECTB
JUISL WJUTIOCTPALMHM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMSI,

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAIIICKHOCTh U3yUYEHHBIX OPraHUYECKHX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONPENeNIEHHOMY KJacCy/Tpymnie COeAMHEHUN
(YyrneBogopoabl, KUCIOPOJX W  a30TCOJEpKAalllue  COEAMHEHHs, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMs), JaBaThb UM Ha3BaHus Mo cucrematnueckor HoMeHknatype (IUPAC), a takxke
NPUBOJIUTH TPUBUAIBHBIE HA3BaHHs OTMAEIHHBIX OPraHUYECKHX BEIIECTB (ITWUJICH, MPOMUIIEH,
aleTUJIEH, STWIEHIJIUKOJb, TJIUUEPUH, (QeHosd, (opMaibAeruj, aleTajabAerui, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TIIOK03a, (QPYyKTO3a,
Kpaxmall, 1IeJUTI0JI03a, TIIUIIH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPEAENATh BHUIbI XUMHUYECKOW CBS3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NMPUMEHATH IMOJOXKEHHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BemectB A. M. BytiepoBa [uisi 00bsSICHEHUST 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MACChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (HU3MUECKUE U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENECH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BEIECTB
(MetaH, 3TaH, JTWICH, NPONWJICH, aneTWwieH, Oyramuen-1,3, mertwiOyramuen-1,3, OeH3o0I,
METaHOJ, ATaHOJ, ATHJICHTIIUKOIb, TIUIEPHUH, (EHON, aleTalbIerul, MypaBbiUHas U YKCYCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmal, LeJI0I03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YTIEBOJOPOAHOTO CBIPBS
(meTh, TPUPOAHBIN Ta3, Yroib), CHOCOOBI MX MEpepabOTKM M NPAKTUYECKOE MpPUMEHEHHE
IPOAYKTOB MEpepaboOTKY;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYMCIEHUS [0 XHMUYECKUM YpPaBHEHUSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEIIECTBA WM MPOAYKTa PEaKUUU MO HU3BECTHBIM
macce, 00bEMyY, KOJIMUYECTBY OJJHOT'O U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEaKLUN);



c(hOpMUPOBAHHOCTh YMEHHH BJIa/IETh CHCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJb3YEMbIX B XHMHUU TMPH HU3YYCHUM BEMIECTB M XHUMHYECKHX SIBJICHHI
(mabmrofeHne, W3MEpeHUE, OJKCIEPUMEHT, MOJEIUPOBAHKE), HCIOIb30BaTh CHUCTEMHbBIC
XUMHYECKHUE 3HAHUS ISl TPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalHUsIX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIFOAATh MpaBUjia MOJIb30BAHMUS XUMUYECKON MOCYA0U U
1ab0paToOpHBIM 000pYyI0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBITIOJIHEHHIO JTA00OPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATh UM BBIIOJHATh XHUMHUYECKUNA DKCIEPUMEHT
(mpeBpateHusi OpraHUYECKUX BEIIECTB MPH HArPEBaHUH, MOJTYYEHUE dTUJICHA U M3YYCHHE €ro
CBOMCTB, KaueCTBEHHBbIC PEAKIIMH OPraHMYECKHX BEIIECTB, JCHATypalus OeIKoB Mpu
HarpeBaHWH, [BETHBIC PEAKIIMH OEJIKOB) B COOTBETCTBUU C INMpaBUJIAMU TEXHUKH 0€30MacHOCTH
npu OOpaIllEeHUH C BEIIEeCTBAMHU U JIa0OPATOPHBIM O0OPYIOBAHUEM, MPEICTABISITh PE3YIbTAThI
XUMUYECKOTO JKCIIEpUMEHTa B (OpME 3amuCH YPAaBHEHHH COOTBETCTBYIONIUX pEAKIUN H
(hopMynHUpOBaTh BHIBOJIBI HA OCHOBE STUX PE3yJbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKUA AHAIM3UPOBATH XMMHUYECKYI0 HH(GOpPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmarmu, UHTEpHET U IpYyTUX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUs B OBITY M TPYAOBOHM NEATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/I0POBbSI U
OKpYKaIoIlel MPUPOJHON CPEbl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA KUBBIE OPraHU3MBbI
ONpeNIeEHHBIX OPraHMYECKUX BEIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsaTs Ha
npuUMepax CrocoObl YMEHBIICHUS M TPEIOTBPAICHUSI UX BPETHOTO BO3JICUCTBHUS HA OPTaHU3M
YEJI0BEKA;

JUIsT 00YYaIOIIUXCS C OTPAHMYCHHBIMU BO3MOXHOCTSIMHU 370POBBS: YMEHHE TPHUMEHSITH
3HaHHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHUIA;

JUISL CIIETIBIX M CJIa0OBUAALIMX OOYyYarolUXcs: YMEHHE MCIONb30BaTh pebedHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anvucu xumMmudeckux Gopmy.

11 KVIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmas W HeopraHuyeckas XUMHS»)
OTPaXKAKoT:

c(OpPMUPOBAHHOCTh TMPEJACTABICHUNA: O XHMHYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHpA, POJIM XWMHU B IO3HAHWUW SIBJICHHA TPHUPOJIBLI, B (HOPMUPOBAHUU
MBIIUIEHUST U KYJIBTYphl JMYHOCTH, €€ (YHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOJUMOW st
pelieHusT TMPaKTUYECKHX 3a/Jad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U MIPUPOJTHOM cpefe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAs BKJIOYAET: OCHOBOIIOJATraroIINe
MOHATHUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AJICKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJSIPHBIA OOBEM, BAJIGHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTEIEHBb
OKHCJICHUS, XUMHYECKass CBs3b (KOBAJICHTHAs, HWOHHAS, MeETa/uIMuecKas, BOJOPOJIHA),
KPUCTAJUIMYECKAss  pPEIIETKA, THUIBI XUMHYECKUX  PEaKUUi, PacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJCKTPOJUTUUECKAS TUCCOLUAIMUSA, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peaklMH, XHUMHUYECKO€ paBHOBECHE); TEOPUU M  3aKOHBI  (Teopusd
3IIEKTPOJIUTHYECKON AuccolManuu, Tnepuoandeckuid 3akoH JI. WM. MengeneeBa, 3akoH
COXpAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS JHEPTHHU MPU XUMUYECKUX
peakiusIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH, MHPOBO33PEHUYCCKHUE 3HAHUS,
JeXaluye B OCHOBE I[IOHMMaHWS TPUYUHHOCTH M CHUCTEMHOCTH XWUMHYECKHX SIBIICHUH,
(hakTONOrMUECKHUe CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUIECKHUX BEIICCTB B OBITY M MPAKTUYCCKON JICATEIHBHOCTH YEIIOBEKa,



c(OPMHPOBAHHOCTh YMEHHUH BBISIBIIATh XapaKTEepPHbIE MPU3HAKH MOHATHUH, yCTaHABINBAThH
HX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPH ONMHMCAHUKM HEOPTaHUYECKHX
BELIECTB U UX NPEBPAILLECHUN;

c(OpPMUPOBAHHOCTh YMEHHH HCIHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTABIICHUS
¢opMyn BemlecTB M YypaBHEHHH XHMHYECKHUX PEAKIMH, CHUCTEMAaTHUYECKYyl0 HOMEHKIIATYpY
(IUPAC) u TpuBHManbHblE Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YTJIEKUCHBIA Ta3, aMMHUaK, TaléHas W3BECTb, HErall€Has W3BECTb, IUTbEBas COJa, NMUPUT U
ApyTHe);

c(OPMHPOBAHHOCTh YMEHUI ONpeeNsiTh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBaJEeHTHAs, NOHHAs,
METAJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKHUX BEIIECTB
IO UX COCTaBY K ONpeeNEHHOMY KJIacCy/TpyIIie COeTUHEHUH (IPOCThIe BEIIECTBA — METAILIbI U
HEMETaJlJIbl, OKCH/JIbl, OCHOBAHHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenzaeneeBa U JI€MOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSCHUTEIbHYI0 U
HIPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb d3JEKTPOHHOE CTPOEHHE aTOMOB
XMMHUYECKHX 3JIeMeHTOB 1-4 nepuonos Ileproauueckoii cucteMbl XUMHUYECKUX eMeHTOB /1. 1.
MenzeneeBa, UCHONB3YS MOHSATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTAINY, «IHEPreTHUUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB U UX
COEMHEHMH Mo nepuoAaM U rpynnam [lepuoauyueckoil cuCTeMbl XUMUYECKUX AeMeHToB [, U.
MeHnpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKUE
CBOICTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKON CBA3M MEXJy HEOpraHMYeCKHMH BEIIeCTBaMU C TIOMOIIbIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUECKHE PEaKUIUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pearupyrolx BeIIeCTB, TEIIOBOMY 3(h(deKTy peaxiuu,
U3MEHEHUIO CTENIEHEH OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YYacTHUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUs PEaKLUH pa3IMYHBIX THIIOB, OJIHBIE
¥ COKpalI€HHbIE YPaBHEHUS PEaKIUKi MOHHOTO OOMEHA, YUHTHIBAsl YCIOBUS, NMPH KOTOPBIX ITH
peaklMM UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, TMOATBEPKAAOIINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIHO3HAaBAThb ONBITHBIM NYTEM HOHBI,
IPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCPeACTBOM COCTaBICHHUSI 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(hOpMHUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIUu OT
pa3nuyHbIX (DAKTOPOB; XapaKTEep CMEIICHUS XWMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (nmpunun Jle [larense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTb XHUMHUYECKHE IPOLECCHI, JIEKAlIUE B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYeHUs CEPHOU KHCIOTHI, aMMHaKa, a Takke cHhopMHUpOBaAaHHOCTH
IpeJCTaBICHUA 00 OOIIMX HAy4YHBIX HNPUHLHUIAX M 3KOJOTMYECKUX MPOoOIeMax XMMHUYECKOTO
IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi 0N BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOILIECHUIH Ta30B MNpPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



WK 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMHM BELIECTB, TEIUIOBOro »(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChI BEIIECTB, MMPEBPAIICHUS 1 COXPAHEHUS SHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBaHHUEM, a TAK)KE MpaBUia OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATh W BBINOJIHIATh XHUMHUYECKHH DKCIIEPHMEHT
(pasznoxeHue TNeEepoKCHJAa BOAOPOJA B MNPHUCYTCTBHM KaTaluW3aTropa, ONpEeAeNICHHE Cpe.bl
PacTBOPOB BEIIECTB C MIOMOIIHI0 YHHBEPCAILHOTO WHINKATOPA, BIMSHUAE PA3IMIHBIX (DaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, peakiMd HMOHHOro OOMEeHa, KayeCTBEHHbIE PEaKLUUU Ha
cynbdar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPUMEHTATBHBIX
3agad mo TemMam «Mertamas» U «Hemeramnabsl») B COOTBETCTBUM C NPAaBWIAMU TEXHHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIaDOpaTOPHBIM 000PYI0BaHUEM, NTPEACTABIATh
pe3yabTaThl XUMHYECKOTO HSKCIEpUMEHTa B (hopMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peaxiwii 1 GOpMyITHPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHMHA KPUTHYECKU AHAIM3HPOBATH XUMHUECKYIO HH(POPMALHUIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CPEICTBA MacCOBOW KOMMYHHKauu, MHTEpHET u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHH COOJIOJATh TpaBWIIa SKOJIOTHYECKH IIesIeco00pa3Horo
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY’Kalollel MPUPOJHON Cpelbl, OCO3HABAaTh ONMACHOCTH BO3/ICHCTBHS Ha JKUBBIC OPraHU3MBI
OTpeIeIEHHBIX BEIECTB, MOHUMasi cMblcia nokasartess [1IK, nmoscHATh Ha mpuMepax CrocoObl
YMEHBIICHHUS U MPEIOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YeJIOBEKa,

JUI O0YyYaroLIUXCS ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHMUS BEIIECTB M XMMUYCCKHX SIBICHUI,

JUIs  CJeNbIX W CclAa0OBUIAMIMX OOYyYaroIUMXCA: YMEHHME MHCIOJIb30BaTh pelibe(HO-
TOUEYHYIO cucTteMy 006o3HaueHui JI. bpaiins ans 3anucu xumMmuyeckux Gopmy.
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pazaeny «YTiaeBoA0pOb»

17

HpGIICJIBHBIe OAHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHO.
BojaopoaHas cBs3b

18

MHOroaToMHbIE CIIUPTHI:
STUJIEHIJIMKOJIb U TJINLEPUH




19

@DeHOoII: CTPOEHUE MOJIEKYJIBI,
du3nueckrue 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: GopManbaeTu u
areTaabIerun. AeToH

21

OIHOOCHOBHBIE TIPE/ICIIbHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAsI U YKCYCHasI

22

[TpakTnueckas padota Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

23

CreapuHoBas U OJICUHOBAs
KHCJIOTBI, KaK MMPEACTAaBUTCIIN
BBICIIMX KapOOHOBBIX KUCIIOT

24

ana KaK COJIN BBICIIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEE NENCTBUE

25

CrnosxHble 3(pupbl Kak
MIPOU3BOIHBIE KaPOOHOBBIX
KUCHOT. [ Maposin3 CI0KHBIX

a¢dupoB

26

JKupbl: runponus, npuMeHeHue,
OMoJIoTHYECKasi pOJb )KUPOB

27

YTraeBoanl: COCTaB,
knaccudukanus. Baxneimme
HpeI[CTaBI/ITeJII/IZ TJIFOKO34a,
bpykKTO3a, caxapos3a

28

Kpaxman u nemnronosa kak
[IPUPOAHBIE TTOJIUMEPHI

29

KonTponbHas pabota no
pazneny
«Kucnopoaconepxaiue




OpraHUYECKHUE COCTUHEHUS/
Bceepoccuiickas npoBepoyHas
pabota

30

OO61as xapakTepucTHKa
a30TCOEPIKAIIUX OPTaHUIECKUX
coenuHeHui / Beepoccuiickast
npoBepoyHas pabora

31

AMWHBI: METHJIAMHUH W aHHJINH

32

AMUHOKHCIIOTBI KaK
am(oTepHbIe OPraHUYECKUe
COEJMHEHUS, UX OMOJIOrHYecKoe
3Hadenue. [lenrunsl. benku kak
HIPUPOHBIE
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS

33

OCHOBHBIE TTIOHITHS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN

34

OCHOBHBIG METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequHeHmi. I1macTMaccsr,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4eHus!

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcsl

XUMHAYECKUHN DJIEMEHT. ATOM.
DJeKTpOoHHAs! KOH(UTYpaLKsi aTOMOB

[Tepronnueckuii 3aKOH 1
[lepuonnueckas cuctema XUMHYECKUX
anemenToB /I. 1. Menneneena, ux
CBSI3b C COBPEMEHHOW Teopue
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB 1 UX
COEIMHEHUH MO IPYyIIaM U MEePUOIaM.
3HayeHHe MEePUOIMUECKOTO 3aKOHA 1
CHCTEMBI XMMHYECKHX 31eMeHTOB JI. 1.
MeHeneeBa B pa3BUTHH HAYKH

CtpoeHue BelecTBa. XUMUYECKast
CBA3b, eé BUAbI;, MCXaHU3MbI
00pa3zoBaHMs KOBAJICHTHOM CBSI3H.
Bonpopoanas cBs3b

BanenTHOCTE.
DIeKTPOOTpULIaTeIbHOCTh. CTENeHb
OKHCJIEHUS. BemecTsa MOJIEKYJISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUS

Iloustue o AUCTICPCHBIX CUCTCMAX.
VcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPBI.
MaccoBasi J10J1s1 BELIECTBA B paCTBOpPE

Knaccudukanus 1 HoMEeHKIaTypa
HEOPraHUYECKUX COCTUHEHUH.
['eHeTnueckas CBsi3b HEOPraHMYECKUX




BCIICCTB, Pa3JIMYHBIX KJIIACCOB

Knaccudpukanus XUuMHYeCKHX PeaKIHid
B HEOPTraHUYECKON U OPraHUYECKOU
XUMUHU. 3aKOH COXPaHEHUSI MaCChI
BENIECTB; 3aKOH COXPAaHECHUS U
MPEBPAILICHUS SHEPTUU TTPU
XAMHUYECKHUX PEaKIUAX

CkopocTts peakuuu. OOpaTuMbIe
peakuuu. XUMMHUYECKOE PABHOBECUE

10

[IpakTuyeckas padora Ne 1. «Brnusiaue
pas3In4HbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKOU pEeaKium

11

DNEKTPOIUTHUYECKAS JUCCOLUALUS.
[TonsTHE O BOZOPOIHOM IIOKA3aTeIe
(pH) pactBopa. Peakuiuu noHHOTO
oOMeHa. ['maponu3 opraHuuecKux u
HEOPraHUYECKUX BELIECTB

12

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [louarue o0 anekTponuze
pacIuIaBoOB ¥ pacTBOPOB coJIeH

13

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XMMHUM»

14

Mertamisl, UX IMOJOXKEHHUE B
[lepuoanueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB.
OO0mue ¢puznyeckre CBOMCTBa
METAJIJIOB

15

CmuiaBbl METAJUIOB.
DNEKTPOXUMHUUECKUH Psift
HanpsHKeHUH METAIIIOB

16

XUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPHUH, KaJIMi, KaJbIUH,




MarHui, AIIOMUHUN) ¥ UX COSAMHEHUIN

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U
UX COEIMHEHNN

18

XnMHUUecKre CBOMCTBA ITMHKA, JKelie3a
U UX COCTUHEHHUHU

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
«Meramuiby"

20

Hewmeramisl, UX nonoxeHue B
[lepuoanyueckoil cucTeMe XUMUYECKUX
anemenToB 1. 1. Menneneena u
0COOEHHOCTH CTPOEHHSI AaTOMOB

21

®u3nyecKne CBOMCTBA HEMETAIIOB.
ATIOTpons HEMETaUIOB (Ha MpuMepe
KHCIIOPOJa, cepbl, hocdopa u
yIaeponaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEphI M UX COCTMHEHUN

23

XuMHUyecKrue CBOMCTBA a30Ta,
dbocdopa 1 UX COCTMHCHHI

24

XUMHUYECKUE CBOMCTBA yIyiepoa,
KPEMHHUSI U UX COEJMHEHUM

25

[IpuMeHeHNe Ba)KHENIIUX HEMETAJUIOB
U UX COCTUHEHUN

26

O00011eHNe U CUCTEMaTU3 AL
3HaHUM 110 Teme «HemeTtamb.
Brraucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienne
9KCIIEPUMEHTAJIIBHBIX 3a7a4 110 TEME
"Hemeramisl"»




KonTponbhas pabota no remam

28
«Metamey u «HemeTamisn)

Heoprannueckue u oprannyeckue
29 KHCII0Thl. Heoprannueckue u
OpraHUYeCKHEe OCHOBAHUS

AMoTepHbIe HEOpraHUYeCcKHe U
OpTraHUYECKUE COETMHEHUSI.
['eHeTnyeckas CBSI3b HEOPTAaHUUECKUX
Y OpPraHUYECKUX BEIIECTB

30

Ponrs xumun B OGGCHG‘ICHI/II/I
AKOJIOTUYECKOM, SJHEPreTUUECKON 1
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHI
MeEAUIIMHbI

31

[Ipencrarnenus 00 oOMUX HAYYHBIX
32 IIPUHIUIIAX [IPOMBIIIIIEHHOT O
MOJIYYCHUS] BAKHEHUIITUX BEIIECTB

UYenosek B MUpE BELIECTB U
MaTEepUaJIoB

33

34 XuUMUS U 3J0pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

TeOpeTI/I‘IeCKI/IC OCHOBBI OpraHquCKOﬁ XUMHHU

1.1

CdopMUpOBaHHOCTH MPEACTABICHUNH O XHMHYECKOW COCTaBJISAIOMICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMUU B TIO3HAHUU
ABIIGHUN TPUPOIBI, B (OPMHUPOBAHMHM MBIIUICHUS U KYJIBTYpPbI
JTUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW IS
pelleHrs] MPAKTUYECKUX 3aJad M OSKOJIOTMYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOM cpejie

1.2

Brnanenune cucremMol XMMUYECKUX 3HAHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAr Ak LI1E MTOHATHUSA (Monexyna, BAJICHTHOCTb,
ANEKTPOOTPUILIATEIbHOCTh, CTENEHb OKUCICHHUSA, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpHBIA OO0BEM, YTIEPOAHBINA CKEJeT,
GyHKIIMOHANBHAS ~ Tpynma,  pajadkal,  U30MEpHs,  H30MEpHI,
TOMOJIOTUYECKHA PsZl, TOMOJIOTH, VYIJIEBOJOPOAbI, KHUCIOPOI- H
A30TCOJIEPIKAIINE COCTUHEHHS, OMOJIOTMYECKH AaKTHUBHBIC BeIIeCTBa
(yrneBoapl, KMpBI, OC€JIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAMHEHUs); TEOPUHM M 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHHS OpraHuveckux BemiecTB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK XUMHUH, (DAKTOIOTHYECKHE
CBEIICHUS O CBOWMCTBaX, COCTaBe, TMOJy4YeHHUH © Oe30MacHOM
WCIIOJIb30BAHUM BAXKHEHIIMX HEOPraHMYECKMX U  OPraHHMYeCKUX
BEIIECTB B OBITY U MPAKTUUECKON JIEATETLHOCTH YeJIOBEKA

1.3

ChopmMHupoBaHHOCT, yMEHMH BBIABIATH XapaKTepHbIE MPHU3HAKU
NOHATUH,  yCTaHaBIMBaTb  HX  B3aUMOCBSI3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHITHUSI IPU ONHUCAHUU COCTaBa, CTPOCHUS H
IIPEBPALICHUI OPraHU4YECKUX COCIMHEHUI

1.4

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY
JUISL COCTABJIGHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamEHHOW) (opMya OpraHMYECKUX BEIIECTB U YpaBHEHHIA
XUMHUUYECKHUX peaKluil, U3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKUX
BELLECTB JI1 WJUIIOCTPALIMU UX XUMHUYECKOTO M IPOCTPAHCTBEHHOI'O
CTpOEHUS

1.5

ChopmupoBaHHOCT,  yMEHHM  YCTAaHABIMBATh  MPUHAIJICKHOCTH
U3yYCHHBIX OPraHWYECKHX BEIIECTB IO UX COCTAaBy M CTPOCHHIO K
onpenenéHHOMy Kiaccy (rpynne) CcoeAuHEHUM (YIJIeBOJIOPOIBI,
KHCJIOPOJ W a30TCOACp)KallHe COCAMHEHUS, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUs), JaBaTh WM  Ha3BaHHUA IO  CHCTEMAaTUYCCKOU
Homenkiarype (IUPAC)

1.5

ChopmrpoBaHHOCTH YMEHHUS ONPEAEIATh BUABI XUMUYECKOW CBS3H B
OpPTaHMYECKUX COSAMHECHUSX (OJMHAPHBIC U KPaTHBIE)

1.6

ChopMUPOBaHHOCTb ~ YMEHHMsSI HPUMEHSATH: TOJOXEHUS  TEOPHH
CTpoeHHUsl opraHuyeckux BemectB A.M. bytnepoBa st 00bsICHEHUS
3aBUCUMOCTH CBOMCTB BELIECTB OT HMX COCTaBa M CTPOEHUsS; 3aKOH




COXpPAaHCHU MAaCChl BEIICCTB

Yrneroopobl. Kucnoponcoaep:xarue u a30TCOJIepKaIINE
OpraHryYecKue coeTuHeHNs. BRICOKOMONIEKYIIpHbIE COSTUHEHUS

2.1

ChopMUpOBaHHOCTP YMEHHMH TPUBOJAUTH TPUBHAIBHBIC Ha3BaHUS
OT/IENIbHBIX OPTraHUYeCKHX BEIIECTB (ITHIICH, MPOIMWJIEH, alleTHJICH,
ATUJICHTJIUKOJb, TIUIEpPUH, (EeHoa, GOopMallbIeru, areTalbIeTul,
MypaBbUHAs KHUCJIOTA, YKCyCHasi KHCJOTa, OJICMHOBas KHUCJIOTA,
CTeapuHOBasl KHCIIOTa, TJIIOKO03a, (QPYKTO3a, Kpaxmall, IeUIJI03a,
TJTMITHH)

2.2

ChopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne M XUMHUYECKHUE CBOWCTBA THUIHMYHBIX MPEICTaBUTEIICH
pa3IMYHBIX KIIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, DTHIIEH,
MpONWJICH, aneTwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeH307,
METaHOJ, ITAHOJ, STUJICHIJIMKOIb, TIUIEPHH, (EHON, ameTaabIeTus,
MypaBbHHAss M YKCYCHas KHCJIOTBI, TJIFOKO3a, Kpaxmal, IeJUII0J03a,
AMUHOYKCYCHAasl KHCJIOTa)

23

ChopMUpPOBaHHOCTh YMEHHS WILTIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIy  TUIOUYHBIMH  MNPEJICTAaBUTENSAMH  Pa3IMYHBIX  KJIAcCOB
OpPraHMYECKHUX BEUIECTB YPAaBHEHUSAMHU COOTBETCTBYIOINUX XUMUYECKUX
peaxiuil ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hopmy

24

CdhopmupoBaHHOCTH yMEHUS XapaKTepu30BaTh UCTOYHUKU
YIJIAEBOAOPOAHOTO ChIpbs (HEPTh, IPUPOIHBIH Ta3, yroib), CIOCOOBI UX
nepepaboTKU U NPAKTHYECKOE MPUMEHEHHUE MPOIyKTOB MepepaboTKI

XUMHS U KU3Hb. PacuéThbl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJICTh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOAAaX HAy4YHOI'O MO3HAHMS, UCIIOIb3YEMBIX B XUMUU NIPU U3yUYECHUH
BEIIECTB U XUMHUYECKUX sBJIEHUM (HaOMIO/IEeHHE, U3MEpPEHHUeE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE), UCITI0JIb30BaTh CHUCTEMHBIE
XUMUYECKAE 3HAHUA I TPUHITHS PEHIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

3.2

CdopMupoBaHHOCT, YMEHHH COOMIOAATh IpaBUiIa  IIOJIB30BAHUS
XMUMUYECKON TMOCYAOH M J1abopaTOpHBIM OOOPYJOBAHUEM, a TaKKe
npaBuiia 0OpALIeHUs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLUSIMU
10 BBITOJIHEHUIO JJAOOPAaTOPHBIX XMMUYECKHX OIBITOB

33

CdhopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKUAN
AKCIIEPUMEHT (MIPEBPAICHUSI OPTaHUYECKHUX BEIIECTB MIPH HArPEBaHUH,
MOJy4YeHHE 3TUJICHA U U3yUYCHHE ero CBOMCTB, KAUeCTBEHHBIE PEAKLIUU
OpraHMYECKHUX BEIECTB, JeHaTypauus OelKOB NpuU HarpeBaHHH,
[[BETHbIE peaKIUi OEeIKOB) B COOTBETCTBUU C TNPABMWIAMHU TEXHUKHU
0e30MacHOCTH Mpu OOpaIleHUH C BEIIeCTBAaMU U JIAOOPaTOPHBIM
000pyI0BaHUEM; MIPEICTABIATH pe3yJbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucud ypaBHEHUH COOTBETCTBYIOLIUX
peakiuii ¥ GOpMyJIHPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHH MPOBOAUTH BHIYHCICHUS [0 XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIWYECTBA MCXOJIHOTO BEIIECTBA WU
MPOIYKTa pPeakllUu 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH)

3.5

CdhopmMupoBaHHOCTD YMEHUH KPUTHYECKH aHAJIM3UPOBATh




XUMHUYECKYI0 HH(POpPMAIUIO, IOJIYYaeMyl0 M3 pa3HbIX HCTOYHHMKOB
(cpencTBa MaccoBoil nH(popMmalyu, cetb HTEpHET U Ipyrue)

3.6

CdhopMupoBaHHOCTh yMEHUH cOOJIIOAATh MpaBHia SKOJIOTUYECKH
1eJ1Ieco00pa3HOro MOBENEHHUsI B OBITY W TPYAOBOW NESITEIHHOCTH B
LEJISIX COXPAaHEHUS CBOEro 3J0pOBbS M OKpYXKAIOIIEW IPUPOIHOU
cpenbl, OCO3HAaBaThb ONACHOCTb BO3JECUCTBUS HA KUBBIE OPraHU3MBI
ONpEACIEHHBIX OPTaHUYECKUX BELIECTB, MOHMMAsl CMBICI IOKa3aTels
I[TAK (npenenbHO AOMYCTUMOM  KOHIEHTpAlMH), MOSICHATH Ha
IpUMepax CrnocoObl YMEHBIIEHUs U MPEJOTBPALCHHUS WX BPEAHOTO
BO3JICUCTBUS HA OPraHU3M Y€JIOBEKa

11 KVIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero oopa3oBanusi

1

TeOpeTI/I‘{CCKI/Ie OCHOBBI XUMHH

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAHWW, KOTOpas BKIIIOYACT:
OCHOBOIIOJNIATAIONINE  TMOHATUS  (XUMHUECKHUH  DJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI04Ka aToMa, S-, p-, d-3JIeKTPOHHbIE OPOUTAIIN aTOMOB,
HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJIIpHAsh Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKass pelIéTka, TUIBI XWMHUYECKUX pPeaKuui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  JHIAOTEPMHUYECKHE,
peak MOHHOTO OOMEHA), PacTBOp, JJCKTPOIUTHI, HEIITEKTPOJIHTHI,
AIIEKTPOJIMTUYECKAs  JUCCOLMALINS, OKHUCIUTEIb, BOCCTAaHOBUTEINb,
CKOPOCTh XMMHMUYECKOM pEaKIuu, XUMUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHsl DJIEKTPOJUTHYECKOW aucconuanuu, llepuoamueckuii
3akoH [I.M. MeHpeneeBa, 3aKOH COXpPaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PAKTOJIOTUUECKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, TMONYyYEeHHMH U O€30IMacHOM HCIONB30BAaHUM Ba)KHEUIIIHX
HEOPTaHWYECKUX BEHIECTB B OBITY M TMPAKTHUECKON JAESITEIbHOCTU
YeJI0BeKa

1.2

ChopmupoBaHHOCT, YMEHUU BBISBISITH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHATHST TIPU ONHCAHMM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEILIECTB W WX IMPEBPAIICHUH; BBISBISATH B3aHMMOCBSI3b XUMHUYECKHX
3HaHUH c MOHSITUSIMH u MPEeJICTaBICHUSMH JIPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BJIaI[eHI/Ie OCHOBHBIMH MCTOJaMHW HAYYHOI'O IIO3HAHUA BCUICCTB H
XUMHYCCKHX sBJICHUH (HAOMIOJCHHE, W3MEPEHHUE, OSKCIICPHUMEHT,
MOJICTTUPOBAHHE)

1.4

CdhopmupoBaHHOCT, yYMEHUU OMPEACNATh BaJICHTHOCTh M CTENCHBb
OKHCJICHHST XHUMHYECKHX OJIIEMEHTOB B COCIUHCHUSIX pa3IMYHOTO
coCTaBa, BHJ  XUMHUYECKOW  CBs3u  (KOBaJE€HTHAs, HWOHHAafi,
MeTaJUInYecKasi, BOJOPOJHASI) B COCTUHECHUSAX, THIT KPUCTALTHYECKOU
pEemIéTKH KOHKPETHOTO BEIecTBa (aTOMHAs, MOJEKYJSIpHasi, WOHHAs,
METAJUTMYECKas)




1.5

ChopmupoBaHHOCT, YMEHUN OINpPEAENATh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCT, ~ yMEHHUS  KJIacCU(UUIUPOBATh  XUMHUYECKUE
peaKkuu Mo Pa3InIHBIM MPU3HAKAM (YUCITy U COCTAaBY PEearupyromux
BEIIECTB, TEIJIOBOMY OJ(GQEKTy peakiii, HW3MEHCHHIO CTEICHEU
OKHUCJICHHS  JJIEMCHTOB,  OOpaTUMOCTH  PCaKIUH,  yYaCTHIO
KaTaJm3aTopa)

1.7

ChopmupoBaHHOCT, YMEHUH  COCTABIATH YpPaBHEHHUS  peakiuil
pa3IMYHBIX THUIOB, MOJHBIE M COKpAllEHHbIE YpaBHEHUS pEaKIUM
MOHHOTO OOMEHa, YUUTHIBAs yCIOBUS, IPU KOTOPHIX 3TU PEaKUUU UIYT
J10 KOHIIA

1.8

CchopMupoBaHHOCTh YMEHHUI NMPOBOIUTH PEAKLUH, TOATBEPIKIAIOIINE
KAYeCTBEHHBII  COCTAaB  pPa3jIMYHBIX HEOPraHMYECKHX  BEILECTB,
pacIio3HaBaTh ONBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB

1.9

ChopMUpOBaHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIHTEILHO-
BOCCTAaHOBUTCIIbHBIX peaKL{I/Iﬁ nocpcaACTBOM COCTAaBJICHUA
AJICKTPOHHOTO OajaHca dTHX PeaKIui

1.10

CpopMUpOBaHHOCTL yMEHUH OOBACHATH 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKOHN peaklny OT pa3INydHbIX (haKTOpPOB

ChopmupoBaHHOCT,  yMEHHH  OOBSACHATH  XapakTep  CMELICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIITHETO BO3JCHCTBUS
(npunnmn Jle Illarense)

O6ma;1 W HCOPTraHNYCCKasd XUMUA

2.1

CdopMUpOBaHHOCTh YMEHHMH pacKpbiBaTh cMbIca Ilepuogmdeckoro
3aKOHa .. Meneneena 51 JIEMOHCTPUPOBATH ero
CUCTEeMATHU3UPYIONIYI0,  OOBACHUTENbHYIO M  NPOTHOCTUYECKYIO
GyHKIMH

2.2

CdhopmupoBaHHOCTH YMEHUI XapaKTePU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »djieMeHTOB 1—4 mnepuoaos Ilepuoanueckoi
cucTemMbl xuMmMuueckux daeMmeHToB J[.M. MeHnneneeBa, HCHOJIb3ys
MOHATUS «S-, p-, d-dTIEKTPOHHBIC OpPOUTATNY, «IHEPrEeTHUYCCKUE
YpOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS]  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M MX COEJUHEHHMI 1O MepuojaM U rpymnnam
Ilepuoauueckoi cucremMbl XuMuieckux 3iaemeHToB JI.M. Menaeneena
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CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPTraHWYECKHUX BEIIECTB PA3TMYHBIX KJIACCOB,
MOATBEPKJIATh  CYIIECTBOBAHUE  T'€HETHYECKOM  CBS3M  MEXIY
HEOPTraHUYECKHUMH BEIIIECTBAMH c MOMOINBI0  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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CdopmupoBaHHOCT, ~ YMEHUIl  yCTaHaBIWBATh  MPUHAAJIE)KHOCTH
HEOpPraHMYECKHUX BELIECTB IO UX COCTaBY K OIpEneIEHHOMY Kiaccy
(rpymme) coeaMHEeHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAIIbI,
OKCH/Ibl, OCHOBaHUSI, KUCJIOTHI, aM(OTepHBIE TUAPOKCH/IBI, COJIH)

2.5

CchopMupoBaHHOCTh YMEHUH HCIOIB30BATh XMMUYECKYIO CHMBOJIUKY
U1 cocTaBleHUs (OpMyJd BEIIECTB M YPaBHEHUH XUMHMUYECKUX
peakuuii, cucremarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble
Ha3BaHUs OTJEJIbHBIX HEOPraHMYeCKUX BelIecTB (yrapHblii ras,




YIJIEKUCIIBIA Ta3, aMMHWaK, rameéHas HM3BECTh, HeraméHas HW3BECTb,
MUTHEBAs COJIa, TUPHUT M JIPYTHE)

2.6

CchopMupoBaHHOCTh yYMEHHUH XapakTepu3oBaTh (OMUCHIBATH) oOIIME
XMMHAYECKHE CBOWCTBA HEOPTaHMUECKUX BEIIECTB PA3IMYHBIX KIACCOB,
NOATBEPXKAaTh  CYIIECTBOBAHME  TEHETHYECKOW  CBSI3U  MEKIY
HEOPTaHMYECKUMH  BEIIECTBAMH €  TOMOIIBIO  ypaBHEHHHU
COOTBETCTBYIOUIMX XUMUYECKUX PEAKIHA

2.7

CdhopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIMOJIHATH XUMUYECKUI
SKCIIEPUMEHT (pa3jlo’KeHHE TEepOKCHAa BOAOPOJAa B TPUCYTCTBUU
KaTaJlu3aTopa, ONpeleJICHUEe Cpeabl pacTBOPOB BELIECTB C MOMOUIBIO
YHHBEPCAIFHOTO HMHIUKATOPa, BIUSHHE Pa3IHYHBIX (HAaKTOPOB Ha
CKOpPOCTh ~XMMHYECKOH peakluH, peaklud HOHHOTO OOMeEHa,
KayeCTBEHHBIC PEaKIMHU Ha cynb(dar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA
KaTHOH aMMOHMS, PELIEHHWE SKCHEPUMEHTAIBHBIX 33/ad IO TeMaM
«Meramne» u «HemeTaniasl») B COOTBETCTBUM C IPABHJIAMU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHHWH C BeUleCTBaMH U JabOpaTOPHBIM
000pyZI0BaHUEM; IPEJCTaBISTh pE3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii ¥ GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3yJILTAaTOB

2.8

CdhopmupoBaHHOCT, yMEHHI COONIONATh TMpaBWIA TOJIH30BAHUS
XUMUYECKON TOCY/I0OM M J1abOpaTOpHBIM O0OpYJOBaHHEM, a TaKkKe
npaBuia oOpaleHHs ¢ BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIMSAMU
110 BBITOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB

2.9

CdopmMupoBaHHOCTH YMEHUHI XapaKTepU30BaTh XUMHYECKHE
IIPOLIECCHI, JIEKAIUE B OCHOBE MPOMBILIUIEHHOTO IOJYYEHUS CEpHOU
KHUCJIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTb INpEACTaBIECHUN 00
O0IIMX HAyyHBIX MPUHLOUIAX M  HKOJOTHYECKHUX  Ipodiiemax
XUMHUYECKOT0 IPOU3BOCTBA

XUMHUA U KU3HBb. PacuéThl

3.1

ChopmupoBaHHOCTh TPEICTABICHUH O XUMHUYECKOW COCTaBIISIOMICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B [O3HAHUU
SBIICHUHA TIPUPONBI, B (OPMUPOBAHWU MBIIUICHHS € KYJIbTYPBI
JUYHOCTH, €€ (YHKIHMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOHW Ui
pelIeHUs TPAKTHYECKUX 33/Jad M IKOJOTHYCCKH OOOCHOBAHHOTO
OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MTPUPOIHOM cpefie

3.2

CdopmupoBaHHOCTH yMEeHUI KPUTHYECKU aHAJIU3HPOBATh
XMUMUYECKYI0 HMH(OpMAIMIo, MOTy4aeMyl W3 Pa3HbIX HCTOYHHKOB
(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTepHET U Ipyrue)
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ChopmupoBaHHOCT, yMEHMH COONMIOJATh TpaBUia SKOJOTUYECKU
1eJIeCO00pa3HOro MOBENEHUSI B OBITY M TPYJOBOH JEATENIBHOCTU B
LEJAX COXPAaHEHHUsI CBOEro 370pOBbSl W OKPYXAIOIIEH MPUPOIHOU
Cpeibl

3.4

Oco3HaBaTh OMAaCHOCTb BO3JEHUCTBHMS HA JKUBBIE OpPraHU3MBbI
ONpeAeIEHHBIX BEIIECTB, MOHMMAas cMbIch nokaszatens 1K, moscHsaTh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JECHCTBUSI HA OPTAHU3M YEJIOBEKA

3.5

CdopMupoBaHHOCTH YMEHUHI MPOBOAUTH BBIYMCIICHUS c
HCIIOJIb30BAHUEM TIOHATHS «MAaccoBas JOJs BELIECTBA B PAaCTBOPEY,
O00BEMHBIX OTHOIICHHWIA Ta30B TPH XHMHUYECKHUX PEAKITUSIX, MacChl




BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TEII0BOTO 3(dekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI
BEIIIECTB, MPEBPAILCHUS M COXPAHEHUS SHEPTUU




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT COePKAHUSA

1

TeopeTI/IHCCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHNHU

1.1

[Ipenmer opranuyeckoil XWMUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B
MOJIYUYCHHUHN HOBLIX BCHICCTB W MAaTCPHUAJIOB. Teopnﬂ CTPOCHUA OPraHUYCCKHUX
coeauHennii A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUSI

1.2

CtpykTypHble (GOpPMYyJbl OpPraHMYECKHUX BEIIECTB. ['OoMosiorus, H30Mepus.
XuMHuUeckasi CBSI3b B OpraHn4CeCKuX COCAMHCHUAX — OJUHAPHBIC W KPATHBLIC
cBsi3u. [IpencraBienue o kinaccudukay OpraHu4ecKiX BEllecTB

1.3

Homenknatypa opraHMyeckux COEIMHEHUHN (CHcTeMaTHYecKasl) U TPUBUAIbHbBIE
HAa3BaHMsI BAKHEHIINX NPEICTABUTENIEH KIACCOB OPraHMUYECKUX BEILIECTB

YTIeBoa0poibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psia. MeTaH 1 3TaH — mpocTenimme
NPEJCTaBUTENIN QAJIKAHOB: (U3MYECKHEe W XUMHUYECKHE CBOWCTBa (peaKimuu
3aMeIIEeHUs] ¥ TOPEHNUs1), HaX0XKICHUE B IPUPOAE, OITyYEeHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKHH psAld. DTWIEH M NPONWIeH —
NPOCTEUIINE TPEACTABUTEIN AIKCHOB: (U3MYECKHE W XUMHUUYECKUE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIPATALUU, OKHUCICHUS U
MIOJIMMEPU3ALIH ), IOJyUYEHUE U IPUMEHEHHE
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Anxanuensl: Oyrtamuen-1,3 u MetwnOyraaueH-1,3: cTpoeHue, BaKHeHIIHeE
XMMHYECKHE CBOMCTBa (peakuus noiauMepusanuu). IlonydyeHne cCUHTETHUECKOTO
Kay4yKa U pE3UHbI
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AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTUYECKUN psiA. ALETHIICH —
MPOCTEHIINNA TpPEeACTaBUTENb AJIKHUHOB: COCTaB, CTpO€HHe, (U3HUECKUe U
XMMUYECKHE CBOMCTBA (peakiy T'HAPUPOBAHMS, TaJIOTEHUPOBAHUS, THIPATALIIH,
TOpPEHMUsI ), TOJyUYEeHUE U IPUMEHEHHE

2.5

Apensl. benszon: cocrtaB, CTpoeHHE, (QU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuy raloreHupoBaHMs U HUTPOBAHUS), OJyUYeHHUE U TpUMeHeHHe. Tomyout:
COCTaB, CTpPOEHHE, (U3MUeckue M XMMHYECKHE CBOWCTBAa  (peakuuu
raJJOTeHUPOBAaHUSI M HUTPOBAHMA), IMOJyYeHHUE WU HpHUMEHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBA3b MEXAY YIUVIEBOJOPOAAMH, IPUHAMICKANIUMU K
Pa3NIUYHBIM KJIaccaM

2.6

[TpupoaHble HICTOYHUKH YTIEBOAOPOI0B. [IpHPOIHbIN T'a3 U MOMyTHBIC HEPTAHBIC
ra3el. Hedth u €€ mpoucxoxaenue. CrocoObl mepepaboTku He(TH: MeperoHkKa,
KPEKHHT (TePMUYECKUH, KaTaTUTUYECKuil), muposu3. [IpoayKkTel mepepaboTKu
HEe(pTH, UX TMPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITYy. KameHHBI yroiab u
IPOJYKTHI €T0 MepepadoTKH

Kucnopojcoaepxkaliue opraHU4ecKue COSTMHCHUS

3.1

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJI: CTPOCHHE, (PUINUECKUE
M XUMHYECKHE  CBOWCTBa  (peakiuu C  aKTUBHBIMH  METaJUIaMU,
rajJlor€HOBOJIOPO/IaMU, TOpPEHHE), MpUMEHEeHHe. BoJopojaHble CBSI3U MeEXIy
MOJIEKYJIaMH CIUPTOB. JleficTBUE MeTaHoJia W 3TaHOJia HAa OpPraHU3M 4YeJIOBEKa.
MHOr0aToMHBI€ CIIUPTHL. DTUIICHTIIMKOJIb U TJIMIIEPUH: CTPOCHHE, (DU3UIECKUE U




XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO  IICJOYHBIMH  METAJIJIaMH,
KaueCTBEHHasl peakiusi Ha MHOIOAaTOMHbIE CIUPTHI). JleiicTBME HAa OpraHu3M
yenoBeka. [ [puMeHeHue mniepruHa v STUIICHIIIMKOJIA

32

®deHOM:  CTPOCHHE MOJICKYJBI, (U3MYECKHEe W XWMHYSCKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona

3.3

Anpaeruapl ¥ KeToHbl. DopMabIAeTHI, alleTalbACTH: CTpoeHNe, GU3NIECKUE 1
XUMUYECKHE CBOMCTBA (PEaklUU OKUCIEHUS U BOCCTAHOBJICHHS, KaUECTBEHHBIE
pEeaKIyM), MOJTyYEeHUE U TPUMEHEHUE

3.4

OAHOOCHOBHBIE Tpe/eTbHble KapOOHOBBIE KUCIOTH. MypaBbuHAs M yKCycCHas
KHCIIOTHI: CTPOCHHE, (DU3MUECKHE U XMMHYECKHE CBOMCTBA (CBOWCTBA, OOIIHE JJIs
Kjlacca KHCJOT, peakius JTepuduKalnuu), TOJyuyeHHEe U MPHUMEHEHUE.
CreapuHOBasi ¥ OJICMHOBAsI KUCIIOTHI KaK MPEICTABUTEIN BBICHINX KapOOHOBBIX
KHCI0T. MblIjia KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEe JeiicTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upoB. Kupsl. ['uaponus xupoB. [Ipumenenue xupoB. buomornyeckas poib
KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, AM- U TOJIHCAXapUbl).
I'moko3a — mpocTeduii MOHOCaxXapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJIBI,
¢duznyeckre U XuMU4eckue cBoicTBa (B3aumoaeiicteue ¢ ruapokcuom meau(ll),
OKHCJICHHE aMMHauyHbIM pacTBOpoM okcuga cepeOpa(l), BoccraHoBieHue,
Opo’keHHE TIJIIOKO3bl), HAXOXKJEHHE B IMPUPOJE, NPUMEHEHue, OuoJoruueckas
poab. @otocunTe3. PpyKTO3a KaK M30MEP INIIOKO3bl. Kpaxmain u nesmnonos3a Kak
npuposHble noiauMepbl. CTpoeHHE Kpaxmala W LeUIojo3bl. Puzndyeckue u
XMMUYECKHE CBOWCTBA Kpaxmaja (TMIpoJin3, KaUeCTBEHHAs PEaKIUs C HOA0M)

ASOTCOI[ep)KaH_[I/Ie OpraHu4YCCKHUC COCANMHCHUA

4.1

AMUHOKHUCIOTHl Kak aM(OTepHble OpraHuyeckue coequHeHus. Puznyeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMepe TIuIMHA). buonormueckoe
3HaYeHHe aMUHOKUCIOT. [lenTu sl

4.2

benkn Kak nDpUPOIHBIE BBICOKOMOJEKYJApHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XUMHUECKHE CBOMCTBA OEJIKOB:
TMJPOJIN3, ACHATYpallksl, KaUeCTBEHHbIE PEaKIMK Ha O€JIKH

BbICOKOMOIEKYJISIPHBIE COSMHEHMUSI

5.1

OCHOBHbIE TIOHSITHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUMHEHHI: MOHOMED,
II0JIUMED, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPENHAS MOJIEKYIIpHAas
mMacca. OCHOBHBIE METOJIbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —
MIOJIMMEPU3ALUS U ITIOJIMKOHIEHCAIHS
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OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHUS BELIECTB W HX NPEBPALLEHUI:
O3HaKOMJIEHHE ¢ 00pa3LaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yyKoB. [loilydeHre CHUHTETUYECKOTO Kay4yKa U pEe3UHBI

11 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JICEMECHT COACPKAaHUA

1

TeopeTHyecKkre OCHOBBI XUMUU

1.1

XuMuyeckuit 1eMeHT. AToM. SIIpo atoma, W30TOMBI. DIEKTPOHHAS 00O0JIOYKA.
DHEPreTUUECKUe YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DTIEMEHTHI.




Oco0eHHOCTH pachpenesieHus 3JIEKTPOHOB M0 OpOUTAISAM B aTOMax 3JIEMEHTOB
NEPBbIX YETHIPEX MEPUOJIOB. DIEKTPOHHAs! KOH(UTYPALIUs aTOMOB

1.2

[Tepuoanueckuii 3akoH U Ilepuoanyeckas cucrema XuMu4ueckux sneMeHTos J1.1.
MenneneeBa. Cps3p mnepuoauyeckoro 3akoHa u Ilepumonnmyeckoil cuCTEMBbI
xumuueckux snemeHTtoB .M. MeHneneeBa ¢ COBpeMEHHOM TEOpHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUsI CBOWCTB XUMHUYECKHX OJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TpyINNaM U MepHoJaM.
3HavYeHHE MEPUOINIYECCKOTO 3aKOHA B Pa3BUTHUU HAYKU

1.3

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHABI XUMHUYECKOW  CBSI3U
(koBajieHTHasT HEMOJISIpHAs W TOJSpHAss, HWOHHAs, MeTaindeckas). VIoHBI:
KaTHOHBI U aHHMOHBI. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKOU CBS3U
(oOMEeHHBIN U TOHOPHO-aKIENTOPHBIN). BomopogHas cBs3b

1.4

BaneHTHOCTB. DeKTpoOoTpUIATENbHOCTh. CTENEHb OKUCICHHUS

1.5

BemecTBa MOJNEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. TUNbl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEHICCTB OT TUIA KpUCTAUIM4EeCKOW pemerku. IloHsTHe O AuCIepcHBIX
cucreMax. VIcTUHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBast 10y BelllecTBa B
pacTBope

1.6

Knaccudukanus Heopraunueckux coequHeHnii. HomeHnknatypa HeopraHmueckux
BELIECCTB

1.7

Xumuyeckass — peakius.  Knmaccudukamuss — XMMHYECKMX — peakiuii B
HEOPraHWYECKOW M OPTaHMYECKOM XUMHUHU. 3aKOH COXPAHEHHWS MAaCChl BEIIECTB,
3aKOH COXPaHEHHUs U IPEBPALLEHUS YJHEPTUM IIPU XUMUYECKUX PEAKLIUAX

1.8

CKkopocTh peakiinu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAaKTOPOB

1.9

OOparumble peakuu. XuUMHU4YecKoe paBHoBecue. MDakTopbl, BIUSAIOMNAE HA
COCTOsIHUE XUMHUeCcKoro pasHoBecus. [Tpunuun Jle Illatense

1.10

Onexktponutnyeckas auccormanus. CuibHble U cialbie anekTponutsel. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIasA, HEHTpalibHAas, 1Ie04Hast. Peakiuy HOHHOTO
oOMeHa

1.11

OKHCINTEIFHO-BOCCTAHOBUTEIBHBIC pC€aKnuun

HeopraHI/IquKaﬂ XHUMHUA

2.1

Hemerannsl. [lonoxxenue HemetauioB B Ilepuoauueckoi cucteMe XMMHUYECKUX
anemenToB J[.M. MenzeneeBa U 0COOEHHOCTU CTPOEHUS aTOMOB. Pu3nyeckue
CBOWCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha IpUMepe KUCI0PO/a, Cephl,
dbocdopa u yriiepoaa)

2.2

XUMHUYECKHUE CBOWCTBA BaXXHEUIIUX HEMETAUIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dbochopa, yrmepomsa M KpEeMHHA) U HX  COeAUMHEHUH  (OKCHJIOB,
KHCJIOPOJICO/IEPKAIMX ~ KHUCIIOT, BOJOPOJAHBIX coeauHeHuil). Ilpumenenue
BAKHEUIINX HEMETAJJIOB U UX COCAUHEHUN
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Mertamel. [lonoxxkenue MetaiioB B [lepuoguyeckoil cucteMe XUMHUYECKUX
anemenToB J[.. MenneneeBa. OCOOEHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mMe ¢puznueckue cBoicTBa MeTaioB. CrlaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUH Psi/i HAPSKEHU METAJLIOB

2.4

XUMHUYECKHUE CBOWCTBA BAXHEHIIMX METAJIOB (HATpWUM, Kanuil, KajabLuH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JKeJe30, MeIb) W WX coeauHeHuid. OOmme
Croco0bl MOJYYCHHS METALIOB. [IpUMEHEHHE METAJIOB B OBITY U TEXHHUKE

2.5

I'eneTnyeckas CBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAMICKAINIUX K PA3JTINIHBIM
Kj1accaM




XUMUA U KU3HD

3.1

Ponp xumMum B oOecredeHUH SKOJOTMYECKOW, DHEPreTUYECKONW M THUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeaULUHBL. [IoHSATHE O HayYHBIX METOAaX MO3HAHUS
BEIIECTB U XUMHYECKHX PEaKIUI

3.2

[IpencraBiaenuss 00 OOIIMX HAYYHBIX MPUHIMIAX MPOMBIIUIEHHOTO MOIYYEHHS
BAOXHEHIINX BelECTB. YeIOBEK B MUPE BELIECTB U MAaTEPUAJIOB: Ba)KHEUIIUE
CTPOUTEIIbHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTEpHAJIbl, KpPAaCKH, CTEKIIO,
KepaMHKa, MaTepHalibl Ui JJICKTPOHMKH, HAHOMATEPHUAJIbI, OPraHUYECKUE H
MUHEpPAJIBHBIE y100pEeHUs
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XuMHusT W 370pOBbE 4YEJOBEKa: IIpaBWia HCIOJb30BaHHS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MaCHOTO UCITOIH30BAHUS MPENapaToOB OBITOBON XMMHUH
B ITIOBCEIHEBHOMU KU3HU




YUYEBHO-METOJANUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI 1JI1 YYEHUKA

* Xumus. 10 kmace. 'abpuensa O.C., Octpoymo WU.I'., CnagkoB C.A. AKIIMOHEPHOE
obmectBo «M3aarenscTBO «IIpocBerenne»

* Xumus. 11 xkmacc. I'a6puensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKITMOHEPHOE
obmectBo «M3aarenscTBO «IIpocBerienne»

METOJAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISA

* Xumus. 10 xnace. 'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A. AKioHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHne

* Xumus. 11 xnace. I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A. AKIIMOHEpHOE
obmectBo «M3maTenscTBO «IIpocBemnieHne

HUAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HUHTEPHET
but6mmoreka [IOK
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