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IHOACHUTEJBbHAA 3AIIUCKA

[lporpamma mo XMMHH Ha YpPOBHE CpeIHEro oomero oOpa3oBaHUs pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpa3oBanuu B Poccuiickoit
denepanumn», TpeOOBaHUN K  pe3ylbTaTaM OCBOCHHS  (QenepaibHOil  00pa3oBaTebHON
nporpaMMbl cpeaHero obmiero obpaszopanus (DPOIT COO), mpeacraBieHHbix B dDenepaabHOM
rocyaapcTBeHHOM oOpa3zoBaTenbHOM crangapre COO, ¢ yuérom Konmeniuu mnpenogaBaHus
yueOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparuu,
peanu3yonmMx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX IMOJIOKEHUH «CTpaTeruu
pasBuTus Bocriutanus B Poccuiickoit ®denepanuu Ha nepuon no 2025 roma» (PacmopsokeHue
[MpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3paboTKe MporpamMMmbl MO XUMHUH, K OINpeAeNieHHI0 o01en
CTpaTeruy 0O0y4eHHs, BOCIIMTAHUS U Pa3BUTHUS OOy4aIOLIUXCA CPEACTBAMM y4e€OHOIO MpeaMeTa
«Xumusa» s 10-11 kimaccoB Ha ©6a30BOM YpPOBHE COCTABUIM KOHIENTYajbHbIE MOJOKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH IeJiel, COJEp)KaHus, pe3ylbTaToB OOyYeHHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

Xummuueckoe oOpa3oBaHHME, IMOJy4aeMO€ BBITYCKHUKAaMU  00IIe00pa3oBaTeIbHOM
OpraHM3aliy, SBISIETCS HEOTHEMJIEMOM YacThl0o HUX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBEepIIAIONIMM STallOM peaju3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, NPUCYIIUX LEJOCTHOM cHCTeMe XHMHUYECKOTO oO0pa3oBaHHs. OTH IEHHOCTU
KacaloTCsl TIO3HAHUSI 3aKOHOB MPHUPOJBI, (HhOPMUPOBAHHS MHPOBO33PEHUS] M OOIIEH KyJIbTYpHI
YelloBeKa, a TakKe OHKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHMS K CBOEMY 3/I0POBBIO U
MIpUPOIHON cpefe. Peanusyercs xuMuueckoe oOpa3oBaHre 00y4yarOUIMXCs HA YPOBHE CPEIHErO
o0miero oOpazoBaHusl CpeACTBAMHU yueOHOTo mpeaMera «XUMHUs», COJAep:KaHue M MOCTPOCHUE
KOTOpPOTO ONpeNeeHbl B MpOrpaMMe MO XUMHUU C Y4ETOM CHEIUPUKA HAYKH XUMUH, e
3HAuYEHUs B MO3HAHUU MPHUPOJBI U B MAaTEPUATHHOMN KU3HU OOIIECTBA, a TAKKe C YIETOM OOIINX
LeJae ¥ NPUHLKIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIEro
obOpasoBanus B Poccuiickoit deaepariuu.

XUMUSl KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK UIPAaeT 0COOYI0 pOJib B COBPEMEHHOMU
UMBUIN3AIUN, B CO3JaHUKM HOBOW 0a3bpl MaTepuaiabHON KyabTypbhl. OHa BHOCHT CBOHM BKJIaJ B
(dbopMHpOBaHKE PAIIIOHAIIEHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHE I[EIOCTHOTO TPEICTABICHUS
00 OKpy’KarollleM MUpPE KaK O €IMHCTBE MPUPOIBI U YelIoBeKa, KOTopoe (HOopMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHHS BEIIECTBEHHOI'O0 COCTaBa OKPYKAIOILEr0 MUpa, OCO3HAHUS B3aHMOCBSI3H
MEX/1y CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHHUSI.

TecHo B3auMONEWCTBYS C JIPYTUMH €CTECTBEHHBIMM HAayKaMH, XHUMHsS CTajla
HEOTHEMJIEMOW YacThbl0 MHUPOBOM KyIbTYphl, HEOOXOJUMBIM YCJIOBHEM YCHIEUIHOTO TpyAa U
KHM3HH KakJoro wieHa oOmiectBa. CoBpeMeHHash XMMHsI KaK HayKa CO3HMJaTesIbHas, KaK HayKa
BBICOKHMX TEXHOJIOTUH HalpaBjieHa Ha pelleHHe TiI00albHBIX MPOOJIEeM YCTOWYMBOTO pPa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUYECKOM, TNHINEBOH, 3KOJOTHYECKOW Oe30macHOCTH U
OXpaHbI 3JJ0POBbSI.

B coorBercTBHM ¢ OOMIMMH LENSIMH W TPHHLIUIAMH CPEIHEro 00Iero oOpa3oBaHHSA
coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUCHUS) OPUCHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOy4aroluxcs, HEOOXOAMMYIO UM s
BBIPAa0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOUYEHUS B HKH3Hb COIUYMa,
MIPOJOJKEHHSI 00pa30BaHNs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocrapmsironiiMu  ipeaMeta  «XUMHs» SBISIOTCS 0a3oBble Kypcbhl — «Opranudeckas
xumus» U «O01Ias 1 HeOpraHUYECKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0230BOI HAYKH: CHCTEMa 3HAHMI 110 HEOPTaHUYECKOM XUMUU (C BKIIOUEHHEM
3HaHMW U3 OOILIEH XUMHM) U OpraHuYecKol XuMuu. @OopMUpOBaHUE JAHHOW CHCTEMbI 3HAHUU
MpU U3YYEHUU TpeaMeTa 0OecrneunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIECTB HA OCHOBE OOINMX MOHATHI, 3aKOHOB U TEOPUI XUMHH.



CrpykTypa conepkanust KypcoB — «Opranndeckas xumus» 1 «OO0m1as 1 HeopraHuyeckas
XUMUsT» c(HOpMUpOBaHA B ITpOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO IOJIX0Ja K W3YYCHHUIO
yuyeOHOro Matepuasa M OOyCJOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
OTIPENIEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOH XUMHH BEIIeCTBa
paccMaTpUBalOTCS Ha YPOBHE KIIACCHMUYECKOW TEOPHM CTPOCHMS OPraHWYECKUX COEJIMHEHHH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHUECKUX W DIIEKTPOHHBIX IMPEICTABICHUI O CTPOCHUH BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BEILIECTBAX JAlOTCSd B Pa3BUTHU — OT YIJIEBOAOPOAOB [0
CJIO)KHBIX OMOJIOTHUECKH aKTHBHBIX COENWHEHHWHA. B Kypce OpraHM4ecKod XUMHU TOIYyYaroT
pa3BuTHE C(HOPMHPOBAHHBIE HAa YPOBHE OCHOBHOI'O O0ILEro o0Opa3oBaHUs IE€pPBOHAYAJIbHbIC
MIPEJCTABICHUS O XUMHUYECKON CBSI3H, KJIACCU(UKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMS, O XMMUYECKON peaKkIuu.

[Ton HOBBIM YIJIOM 3peHMsI B IpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBAETCs
U3YYEHHBIII Ha YypOBHE OCHOBHOTO o0OmHIero oO0pa3oBaHMs TEOPETUUYECKUNH MaTepuan Hu
(haKTOJIOTHUECKUE CBEICHHS O BEIIECTBAX M XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas: XMMHUsD» O00y4aroIIUMCs MPeIOCTaBISIeTCs BO3MOXKHOCTh OCO3HATh
3HAUEHUE NEPUOJMYECKOr0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOIMYECKUX MO3UIHM,
riy0ke TMOHATh MCTOPUYECKOe H3MEHeHHME (PYHKIMI 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMH O Ba)KHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTCKAHHS
nononHsiercs B Kypcax 10 um 11 KjaccoB 3JeMEHTaMM  COAEp)KaHUS, HMEIOIIUMHU
KYJIbTypOJIOTHUECKUH ¥ TPHUKIATHOW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBSI3M XHMHUHU C JPYTMMH HayKaMHd, PacKpbIBalOT €€ poJib B IO3HABATEIBHOM U
MIPAKTUYECKON JESATEIBHOCTH Ye€JIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBA)KEHUS K IPOLECCY
TBOpPUYECTBA B 00JACTH TEOPUM M MPAKTUUYECKUX NPUIOKEHUH XUMHUH, IIOMOTAOT BBITYCKHUKY
OPHECHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBS3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATH MH(POPMAIMIO U NPUMEHATH €€ JUIsl MOMOJHEHUs 3HAHWUMN, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 9KCIEPUMEHTAIbHBIX HCCIEI0BaTeNbCKUX 3a/1ad. B meiaoMm conxep:kanue
y4eOHOro npeamera «XUMHUs» JAHHOTO YPOBHS M3y4YeHUs OPHEHTUPOBAHO Ha (popMupoBaHHE Y
00y4aromuxcss MUPOBO33PEHYECKONH OCHOBBI /ISl TIOHUMAaHUST (HIOCOPCKUX HIEH, TAKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPraHMYECKOro U OPraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM M CTPOCHHEM, TIO3HABAEMOCTh MIPUPOIHBIX SIBICHUH ITyTEM SKCIIEpUMEHTA
U pelleHus NPOTHBOPEYH MEKAYy HOBBIMHM (haKTaMH U TEOPETUUYECKUMHU IPEINOChUIKAMHU,
OCO3HAHHE POJIM XMMHUHU B PEILIEHUHM SKOJIOTMYECKUX IMPOOJeM, a Takxke MpobdiieM cOepekeHus
HHEPreTUYECKUX PECYPCOB, ChIPbs, CO3AaHUS HOBBIX TEXHOJIOTMHA U MaTEpUAIOB.

B muame pemeHuWst 3amad BOCHHMTAHUS, PA3BUTHS M COLMAIM3ANUU  O0yJarOMIUXCS
IPUHATBIE TPOTPAMMOM MO XMMMHU TOAXOJbl K OIPENEICHUIO0 COAEPKAHUSA M IMOCTPOCHHS
IpeaMeTa MpeaycMaTpUBalOT (OPMHUPOBAHNE YHUBEPCAIBHBIX yYEOHBIX JEHCTBHHA, MMEIOIINX
0a30Boe 3HaUEHUE [Tl PA3IMYHBIX BHJIOB JEATEIBHOCTU: PELICHUs NPO0IIeM, OUCKA, aHAIU3a U
0o0paboTkn HMHPOpMALUMH, HEOOXOIUMBIX JUIsI TNPUOOPETEHHs OINblTa MPAKTUYECKOW U
HCCIIEI0BATENILCKOM eSATEIbHOCTH, 3aHUMAIOILEH Ba)KHOE MECTO B MO3HAHUU XUMUH.

B mpaxTuke npenogaBaHus XUMHH KaK Ha YpOBHE OCHOBHOTO OO0IIEro 00pa3oBaHus, TaK
Ha ypOBHE cCpeAHero oOmero o0Opa3oBaHus, MpPU OMNpPEICICHUH COAEPIKATEIbHON
XapaKTEPUCTHKHN eI M3Y4eHUs MpeaMeTa HalpaBIeHHEM MEePBOCTEIIEHHOW 3HAYMMOCTH
TPAJULMOHHO TNpu3HAéTca (HOpMUPOBAHME OCHOB XHUMHUYECKOM HAyku Kak o00JacTH
COBPEMEHHOT0 E€CTECTBO3HAHMS, IMPAKTUUYECKOW JEeATEJIbHOCTH YEJOBEKa M KaK OJHOro u3
KOMIIOHEHTOB MHPOBOH KynbTyphl. C METOAMYECKOW TOYKM 3peHMs TaKoi MOAXOX K
OTIpE/ICNICHUIO LIeJIeH N3YUeHHUs IIpeIMETa SIBJSETCS BIIOJIHE OIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3PEHHUS TJIABHBIMHM LEJIIMH H3y4eHMs NpeaMera «XUMHUsS» Ha
6a3oBom ypoBHe (10 —11 1) ABISAIOTCS:



e (opMupoBaHHE CHUCTEMbl XHMHUYECKMX 3HAHMA KaK Ba)kKHEHIIEH COCTaBIIIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH JIeXkKAT KIFOYEBBIC MOHSTHS,
(dbyHIaMEeHTaNbHbIe 3aKOHBI W TEOPHUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE U
MMOHUMAHUE CYIIHOCTH JIOCTYIHBIX OO0OOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHUEH UX Pa3BUTUS U CTAHOBJICHHUS;

e (dopMupoBaHHE W pa3BUTHE TPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB H
XMMUYECKHX peakluil, HeOOXOAUMBIX IS MPUOOPETEHUsT YMEHUH OpPUEHTUPOBATHCS B
MHUpE BEIIECTB M XUMUYECKUX SBICHUN, UMEIOIIUX MECTO B MPUPOJE, B TIPAKTUICCKON H
MIOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHHH U CIOCOOOB [EATEIFHOCTH, CBS3aHHBIX C HAONMIOJACHUEM W
OOBSICHEHHEM XMMHUYECKOIO SKCIIEPUMEHTa, COOJII0JIeHHEM MpaBuil  0e30MacHOro
oOpalieHus ¢ BeIecTBaMH.

Hapsiny ¢ aTuM, coaeprkatenbHas XapaKTepUCTUKA LeJIel U 33/1a4 U3y4eHUs MpeaMeTa B
porpamMMe 10 XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU NMPHUOPHTETAMH
B cHUCTeMe cpeaHero oomero oOpazoBanus. CeronHs B NpenoJaBaHUM XUMHHM B OOJbLICH
CTeTIeHH OTHAETCS MPEANOYTEHHE MPAKTUIECKOH KOMIIOHEHTE COJEpKaHUs OOy4YCHHs,
OPUEHTUPOBAaHHON Ha TMOArOTOBKY BBIIYCKHUKA 0O0II€00pa30BaTeIbHON  OpraHu3aluH,
BJIAJICIONIETO HE HAOOpOM 3HaHMM, a (QYHKIHOHAIHHOM IPaMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHUSMH aKTUBHOTO IMOJIYYEHUS 3HAHUH M MPUMEHEHUS MX B PEAJbHOM >KU3HU JUIS PEILCHUS
MPAaKTUYECKHUX 3a/1a4.

B cBf3u ¢ 3TMM mnpu U3ydyeHMH HpeaMeTa «XHUMHUS» JIOMUHHpYIOIIEe 3HAueHUe
nprOOpETarOT TaKUE LEH U 3a/1a4H, KaK:

ajanranus  OOydyaromMXCsi K  YCJIOBHUAM  JUHAMHUYHO  Pa3BHBAIOILEIOCS  MHpa,
(GbopMHpOBaHWE WHTEIUICKTYAJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMIO,
COTPY/IHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO TPAMOTHBIX pEIICHHMH B KOHKPETHBIX
KM3HCHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM;

dopmupoBaHue y OOy4yarOIIMXCsl KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLUIN),
MMEIOIINX YHUBEPCATBHOE 3HAUCHHE /ISl PA3IMYHBIX BHJIOB JIESATEIHHOCTH: PEIICHHUS podiem,
MIOUCKA, aHaluW3a M 0O0paboTKM MH(OpPMALKU, HEOOXOIUMBIX s MPUOOPETEHUs OIbITa
JeSITETFHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWW XUMHH, a TAKKe JUIS OIEHKH C
MO3UIMN HKOJIOTHYECKOI 0€30aCHOCTH XapaKTepa BIMSHUSA BELIECTB U XMMUYECKHUX IPOLIECCOB
Ha OpraHU3M YeJIOBEKa M MPUPOIHYIO CPEIY;

pa3BUTHE M03HABATEIbHBIX MHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyyaroluxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA [0 XUMHUHU B
COOTBETCTBUHM C )KM3HEHHBIMHU MOTPEOHOCTSAMU, UCIIOJIB30BAaTh COBPEMEHHbIE HH(OPMAITMOHHBIE
TEXHOJIOTUH JIJIsl TIOUCKA U aHaJIi3a Y9eOHON M Hay9IHO-TIOMYJIIPHON HH(DOPMAITUN XUMHUYECKOTO
COJICPKAHMS;

(dopMEpOBaHUE U Pa3BUTHE Y 00YUYAIOIINXCSI aCCOIMATUBHOTO H JIOTHYECKOTO MBIIIICHHUS,
HAOMI0ATEeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHIH XHMUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHME Y OOyyaromuxcs YyOeKIEHHOCTH B T'YMAaHHUCTHUYECKOW HaIpaBIE€HHOCTH
XAMUAW, €€ BaXHOW pOIM B  PEHICHWH TIIOOATBHBIX  TPOOJIEM  palOHAILHOTO
IIPUPOJIOTIONB30BAHMS, MOIMOJHEHHUS SHEPreTUYECKUX PECYPCOB U COXPAHEHUS MPUPOJHOTO
paBHOBECHUS, OCO3HAHHSI HEOOXOIMMOCTH OEpeKHOTO OTHOIIEHHS K TIPUPOAE M CBOEMY
3JI0pOBbIO, A TaK)Ke MPUOOPETEHUS OIbITa UCIOJIB30BAHUS MOIYUYEHHBIX 3HAHUN IS TPUHATHA
TPaMOTHBIX PEIICHUH B CUTYAIIUSAX, CBI3aHHBIX C XUMUYCCKIMH SIBJICHUSMHU.

B y4yeOHOM miaHe cpemHero obmero oOpa3oBaHus MpeaMeT «XUMHS» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MpeAMETHON 00nacTi «EcTeCcTBeHHO-HAYYHBIE ITPEIMETHD).

OO1iee 4uca0 YacoB, OTBEIEHHBIX JJIS M3YUYEHHUS XMMMHU, Ha 0Aa30BOM YPOBHE CPEIIHETO
oOuiero obpaszoBanus, coctaiseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hexeno), B 11
knacce — 34 yaca (1 yac B Hefelno).



COJEP)KAHUE OBYYEHUA
10 KJIIACC
OPI'TAHUYECKASA XUMMUA

Teopernueckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenver opraHudeckod XuMuU: €€ BO3HMKHOBCHHME, pa3BUTHE M  3HAYCHUE
B IIOJIyYEHUHU HOBBIX BEILIECTB M MaTepHaoB. Teopus CTPOEHUS OPraHUYECKUX COEIUHEHUH A.
M. bytnepoBa, €€ ocHOBHbIe MNOJOXkEeHUA. CTPYKTypHbIE (OPMYJBI OPraHUYECKHUX BEILECTB.
I'omounorust, usomepus. XuMHUECKasl CBSI3b B OPraHMUYECKUX COCJUHEHUSAX — OJMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBnenue o KnaccupUKAIMKU OPraHUYECKUX BerlecTB. HoMeHKIaTypa opraHu4eckux
COEMHEHUHN (cucTeMaTHyecKas) ¥ TpPUBHAJIbHBIE HA3BaHMs BaXXHEWIIMX IpeICTaBUTEIEH
KJIACCOB OPTaHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIC METO/AbI M3YYCHHs BEIECTB U WX NPEBPAIICHUN: O3HAKOMIICHHE C
o0Opa3lamMyu OpraHMYECKUX BEIIECTB U MaTepHalaMH Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO
MIPEBpAILEHUIO OPraHMUECKUX BEIIECTB MPU HAarpeBaHUM (IUIaBJICHUE, OOYIIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHME, TOMOJIOTMYECKHMH psiiA. MeTaH M 3TaH — MpocCTEHIIne
IPEJCTABUTENN AJKaHOB: (U3UYECKHE M XUMHMUYECKHE CBOMCTBA (pEakLMU 3aMEIleHUs |
TOpEHUs ), HAaX0X/AEHNE B IPUPO/IE, TOIYUEHHE U TPUMEHEHNE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI pAl. DTWIECH U NPONUJIEH — MPOCTEHIINE
MIPEICTABUTENN AJKEHOB: (PU3MYECKHE W XHMUYECKHE CBOWCTBA (peakuuu THIPUPOBAHMS,
raJloreHUPOBAHUS, TUAPATALIUU, OKUCIIEHHS U TIOJIMMEpU3aluin), OJyYeHUEe U IPUMEHEHHE.

Ankaauensl: OyraaueH-1,3 u MmerunOyragauen-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBOMcCTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKUH psf. AleTwieH -—
MIPOCTEHIINI MpeICTaBUTENb AIKHMHOB: COCTaB, CTPOEHUE, (PU3NYECKHEe U XUMUYECKHUE CBOICTBA
(peakuuy ruipupoBaHus, raJoOreHUpOBaHUs, TUAPAaTalU, TOPEHUS ), TOJIyYEHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHue, (pu3MuecKue M XUMHMUYECKHE CBOICTBa (peakuuu
TaJIOTEHUPOBAHUA W HUTPOBaHMs), NOJyYeHUE U HpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuyeckue ceoUCmea (peakyuu 2ai02eHUpPO8anUs U HUMpOBAanus,), NoayueHue u
npumeHnenue. TOKCUUHOCTh ~ apeHOB. ['eHeTHueckas  CBS3b  MEXKIy  YIJIEBOJOPOAAMH,
IIPUHAJICKAIUMU K Pa3JInYHbIM KJIaCCaM.

[IpupoaHble UCTOYHUKH YTIIeBOAOPOaOB. [IpupoaHbIi Ta3 U monyTHbIe HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKH HePTU: MeperoHkKa, KpeKHUHT
(TepMHUeCKU, KaTamuTHUeCKUi), mupoin3. [IponykTsl mepepaboTku HedTH, UX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U NpoyKThl €ro nepepadoTKH.

OKCHEPUMEHTAIbHBIE METO/bl U3YUEHHs] BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIJIEHHE C
o0pa3laMy MIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTs» u «Yroaby, MogenupoBaHue
MOJIEKYJT YTJIEBOJIOPOJIOB ¥ TaJOr€HONPOU3BOAHBIX, MPOBEICHUE MPAKTHUECKONW PaOOTHI:
MIOJIyYEHHUE ITUJIEHA U U3YYEHHE €rO CBOMCTB.

Pacuérnble 3a1aun.

Beluncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
HCXOJHOTO BELIECTBA WJIM NPOAYKTAa PEaKIMH MO HU3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WJIM POJYKTOB PEAKIINN).

Kucaopoaconep:kamme oprannyecKne coeAMHEHUs

[lpenenpHble ONHOATOMHBIE CHMUPTHL. MeETaHOJI M 3TAHOJ: CTPOCHHE, (PU3NYECKHE WU
XMMHUYECKHE CBOWCTBA (peakluu C aKTUBHBIMU MeETaJlJIaMH, I'aJIOT€HOBOJIOPO/JAMHU, TOPEHUE),
IIpUMeHeHHne. BogopoiHbIe CBA3HM MEKIY MOJIEKyJaMu CUPTOB. JlelicTBHEe METaHOJIA U 3TaHOJIA
Ha OpraHMU3M 4YeJIOBEKa.




MHOroaToMHbI€ CHUPTHL. IJTWICHIJUKOAb U TJIHULEPHUH: CTpoeHHe, (u3nyeckue Hu
XMMHUYECKHE CBOMCTBA (B3aUMOEICTBHE CO IIETOUYHBIMUA METalIaM1, KaueCTBEHHAs peaKiys Ha
MHOTOaTOMHBIE cIUpThI). JlelicTBue Ha opraHusM denoBeka. IIpuMeHeHue riuunepuHa u
STUJICHTJIUKOJIS.

@eHo: CTPOCHHE MOJIEKYINbl, (U3MYecKue M XHUMHUYECKHe CBOMcTBAa. TOKCHYHOCTH
¢denona. [lpumenenue gpenona.

Anpnerunpl U kemonvl. Dopmanpierusa, aueTaubAETHI: CTpOeHHe, (usnueckue Hu
XMMHUYECKHE CBOWCTBAa (peakUUU OKHUCJIEHUS M BOCCTAHOBJICHUS, KaueCTBEHHBIE PEAKIUM),
IIOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Tpe/e/ibHbIE KapOOHOBBIE KUCIOTH. MypaBbuHasi MU YKCYCHasi KHCIIOTBHI:
CTpoeHue, PU3NUECKUue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME /TS Kilacca KUCIIOT, PeaKLus
stepuukanuu), mnojsydyeHue u npuMeHeHue. CTeapuHOBasi M OJEUHOBAsT KHUCJIOTHI Kak
MIPEJCTABUTENN BBICIIUX KapOOHOBBIX KHCIIOT. Mblla KakK COJIM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE JTeUCTBHE.

CrnoxHble 3¢Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'MAPOIN3 CIIOKHBIX 3(PHUPOB.
Kupsr. I'maponus xupos. [Ipumenenne xxupoB. buosornaeckas poib KUPOB.

VYraeBoasl: cocTas, Kiaccu(uKalus yrieBo1oB (MOHO-, TU- U Mojucaxapusl). [ oko3a —
MPOCTEUIINIA MOHOCAXapul: OCOOCHHOCTH CTPOCHUSI MOJEKYNbl, (U3UYECKUEC U XUMUUYECKHE
cBoiicTBa (B3aumozeiictBue ¢ ruapokcugoM Meau(ll), okucieHue amMMHMayHBIM PAaCTBOPOM
okcuna cepeOpa(l), BoccTaHOBIEeHHE, OpOXKEHHE IJIIOKO3bl), HAXOXKIEHUE B MPHUPOJE,
npUMeHeHue, ouonoruueckas posib. orocunre3. Gpykro3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nemitono3a kak npupojHble noiaumepbl. CTpoeHne Kpaxmana U LEeJUTH0I03bL.
dusnyeckue U XMMUYECKHe CBOMCTBA Kpaxmaia (THIpOJIN3, KaUeCTBEHHAs PEaKIMs C HOAO0M).

OKCHEepUMEHTAIbHbIE METOJIbl M3YYEHHUs BELIECTB W MX MPEBpAlllEHUH: IPOBEICHUE,
HAOJIOZICHHE W ONMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CHHPTOB, KaueCTBEHHbIC
peakuuu OJIHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHosa okcuaoMm wmeau(ll)), MHOroaTomHbIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ rugpokcunom menu(ll)), anpaerugoB (okucieHue
aMMHua4yHbIM pacTBOopoM okcuna cepedbpa(l) u ruapoxcunom wmenu(ll), B3aumoneiictBue
KpaxManaa ¢ HOJOM), IPOBEJCHHE NPAKTUYECKOH paboOThl: CBOHCTBA pacTBOpa YKCYCHOMU
KHCJIOTBI.

PacuérHble 3a1a4m.

Boluncnenuss mo ypaBHEHHI0O XHMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIIEeCTBA WJIM TNPOJYKTAa PEaKIUM IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU MPOAYKTOB PEAKIIIH).

AzoTcoaeprkalie OpraHn4eckKue CoeMHEHNUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHble Oprannyeckue coequHeHus. Gusnueckue u XUMUYECKUE
CBOWCTBAa AMHUHOKHCIOT (Ha MpUMepe TIJHUIMHA). buojoruueckoe 3HaY€HUE AMHHOKHUCIIOT.
TlenTrabl.

benku kak npupoIHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. llepBuuHas, BTOpUuYHas u
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa O€JIKOB: THUIPOJIM3, JEHATypalus,
KayeCTBEHHbIE PEAKLIMU Ha OEJIKH.

OKCHEepUMEHTAIbHbIE METO/bl M3YYEHMsI BEIIECTB M WX MPEBpPALEHU: HaONIOACHUE U
ONMCaHWE JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OENKOB IpH HarpeBaHUM, LIBETHbIC
peakiu OeJIKoB.

BbicokoMosIeKyISIpHBIC COCTUHEHHUS

OcCHOBHbIE TMOHSATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHO€ 3BE€HO, CTEIEHb IOJMMEpPHU3aLUH, CPEOHAsS MOJEKyIspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3aLUsl U MTOJIUKOHICHCAIHS.

OKCIEPUMEHTAIbHBIE METO/bl U3YYEHHs BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3uaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBA3H.




Peanuzanus mMeXnpeaMeTHBIX CBsA3eW NMpH M3yuyeHUM opranumdeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCS YEPE3 HCII0JIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HOHSTHH, Tak U
MOHATUH, SBISIOMIUXCS CUCTEMHBIMHU JJIs1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ire ecTecTBEHHO-HAy4YHbIE TOHATHUS: SIBICHHME, HAay4dHbIM (akT, rumoresa, 3aKOH,
TEOpHsl, aHalIM3, CHUHTe3, KiIaccupuKalys, T[EepUOAUYHOCTb, HAONIOJCHUE, HW3MEpPEHUe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

dusnka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPIreTUYECKUI YPOBEHb,
BELIECTBO, T€I0, 00BEM, arperaTHOEe COCTOSIHUE BELECTBA, PU3NYECKUE BEIMYUHBI U €IUHULIBI
UX U3MEPEHHUS.

buonorus: xnerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (OTOCUHTES,
OMOJIOTYECKH AaKTUBHBIE BEIeCTBA (OEIIKH, YIIeBOAbI, KUPBL, HEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TIOPO/IbI, ITOJIE3HBIE NCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHoOorus: NHUIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHAIILHOTO MUTAHUS, MOIOIIUE CPEICTRA,
JIEKapCTBEHHBIE 1 KOCMETHUYECKHUE TPETapaThl, MaTepUabl H3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

Xumuueckuil sneMeHT. AToM. Snpo aroma, H30TOMBL. DJEKTPOHHas 000JO0YKa.
DHepreTUUecKue YpOBHH, MOAYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- anemenThl. OcOOCHHOCTH
pacnpesielieHHsl IEKTPOHOB M0 OpOUTaIsIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpOoHHas KOH(UTypalus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmonmueckass cHUCTeMa XUMHUYECKHX 3JIeMEHTOB [l
N. MenneneeBa. CBsA3b NEPUOINYECKOrO 3aKkoHa M [leproamdeckol CHUCTEMBI XMMHYECKHX
anementoB [[. . MeHneneeBa ¢ COBPEMEHHOIN Teopueill CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HMPOCTHIX U CI0XKHBIX BEILIECTB
10 Tpynnam U rnepuojaM. 3HaueHHe MepruogNUECKOro 3aKOHA B Pa3BUTUHU HAYKU.

Crpoenue BemiecTBa. XUMHUYECKash CBA3b. BHIbl XHMHYECKOH CBsI3W (KOBaJIEHTHAs
HEeTOoJIsIpHAsT U TIOJISIpHAsi, MOHHAs, MeTalunueckas). MexaHu3mbl 00pa30oBaHMs KOBAJEHTHOU
XMUMHUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKLENTOPHbIH). BogopoaHas cBs3b. BaneHTHOCTB.
DnexkTpooTpuLaTeIbHOCTh. CTeneHb OKUCIeHNs. VIOHbI: KATUOHBI U aHUOHBI.

BemniectBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THMBl KPUCTAIIIMUYECKUX PEIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJNINYECKON PEILETKH.

[lonsiTve o qucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOphl. MaccoBast 1ois
BEIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdyeckux coequHeHnd. HomeHkmatypa  HeEOpraHHYECKHX
BEIIECTB. |'eHeTHYecKkass CBA3b HEOPraHMYECKHUX BELIECTB, NPUHAUICKAIMX K Pa3IMYHBIM
KJIacCaM.

Xumnueckas peakius. Kiaccudukanus XUMHUYECKHX peakUUil B HEOPraHU4ecKou Hu
OpraHMYECKOM XMMHUHU. 3aKOH COXPAaHEHUs] MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MpEBpaILEHUs
OHEPIUU NPU XUMHYECKUX PEAKIIHAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pPa3iIMuHBbIX (pakTopoB. OOpaTUMble peaKlUu.
Xumunyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHE XHUMHYECKOIO DPABHOBECHS.
[Tpunnun Jle [latense.

OnexTponuTnueckass auccounanus. CuiabHble U ciadble 37eKTposnThl. Cpega BOIHBIX
pacTBOPOB BEILECTB: KUCIasl, HEUTpaJIbHAas, EJIOYHAs.

OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



OKCIIEPUMEHTAJIbHbIE METOJIbl M3YYEHHUsl BELIECTB M UX MPEBPALICHUN: JIEMOHCTpaLUs
tabmun, «llepuoamdeckass cucrema xumudeckux syemeHToB J[. WM. MenneneeBa», m3ydeHue
MojieNiell KPUCTAITMYECKUX pEeImIETOK, HaOMIOJeHHE U ONHCAHHE JIEMOHCTPAIIMOHHBIX U
a00paTOPHBIX OMBITOB (pa3JIOKEHUE TMEPOKCHUIa BOJOPOJAa B MPHUCYTCTBUHM KaTaau3aTopa,
ONPEAEICHUE CPEABI PACTBOPOB BEIIECTB C NOMOIIBIO YHUBEPCAJIBHOIO MHJIMKATOPA, PEAKLIMU
MOHHOTO OOMEHa), MpOBEACHHUE IMpaKTU4YecKoh paboThl «BiusHue pa3inuuHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKLIH.

Pacuétnsle 3a1a4u.

Pacuérel no ypaBHEHHSIM XUMUYECKUX PEaKLU, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacu€Thl ¢ UCOJB30BAHUEM MTOHATHS «MACCOBAsI 10JIs1 BEIIECTBAY.

Heopranudeckasi xummusi

Hewmerannsl. [lonoxenue HemeraiioB B [lepuoandeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpoeHHsI aToMOB. (Du3nueckue CBOICTBA HEMETAIIOB.
AmtoTponusi HeMeTauioB (Ha IpUMeEpe KUCIopoia, cepsl, hochopa u yriaeposa).

XUMUYECKHE CBOWCTBAa BaXHEHMIIMX HEMETaJUIOB (TajoOreHoB, cepbl, a3ora, Qocdopa,
yriiepo/ia ¥ KPEMHUS) U UX COSAMHEHUHN (OKCUIOB, KUCIOPOACOACPKAIIMX KUCIOT, BOAOPOIHBIX
COEJIMHEHUH).

[IpumeHeHne BaJKHEUIINX HEMETAJUIOB U UX COECIMHEHUM.

Meramisl. [lonoxxenue MetaiuioB B llepuoandeckoil cucteMe XUMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmue
¢usnueckue cporicTBa MeTaioB. CIIaBbl METAUIOB. DIEKTPOXUMHUYECKUI DSl HAMPsHKEHUN
METaJIJIOB.

XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPHUM, Kaluuil, KalublUuil, MarHui,
AITIOMHUHHM, IUHK, XPOM, KEJIE€30, MEIh) U UX COCTUHCHHIM.

O61mue criocoObl monydeHust MeTauioB. [IpuMeHeHrne MeTannoB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOAbl M3YYCHHsI BEIICCTB W WX NPEBPAIICHUNA: H3y4YeHUE
Koekiuu «MeTalmapl U CIJIaBbl», OOpa3lloB HEMETAIOB, PEHICHHE SKCIEPUMEHTAIbHBIX
3a7a4, HaOJIOJeHWEe W  OINHCAHWE JIEMOHCTPAllMOHHBIX U JIAOOPATOPHBIX  OTMBITOB
(B3auMo/IeiicTBHE TUIPOKCHIA AFOMUHHUS C PACTBOpPAMHU KHUCIOT W IIEJIOoYell, KaueCTBEHHBIC
peaKIy Ha KaTHOHBI METAJIJIOB).

PacuértHbie 3amaum.

Pacuéter maccel BemecTBa Wi 00bEMa ra3oB MO HM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMHM BEIECTB, pacu€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUA U )KU3HD

Ponps xuMuu B o0ecriedeHnH SKOJIOTUIECKOM, SHEPTETHUECKON U MUIIEBOM 0€30MacHOCTH,
pa3BuTUM MeAuUUHBL. [loHSATHE O Hay4yHBIX METOJaX IO3HAHUSA BEIIECTB U XMUMHYECKUX
pEeaKUHid.

[IpencraBnenuss o0 oOmMMX HAayyHBIX MPHUHIMIAX POMBIIUICHHOTO MOMYyYEHUS
BAYKHCHIIINX BEICCTB.

YesioBeK B MHpE BEIIECTB M MATEpPUAIOB: BaKHEHIIME CTPOUTEIbHBIE MaTEpHaIbl,
KOHCTPYKIMOHHBIE MaTepHuajbl, KPAaCKH, CTEKJIO, KEepaMHKa, MaTepualbl ISl JIEKTPOHUKH,
HAaHOMAaTepHUaJbl, OPraHUYECKHEe U MUHEPATIbHBIC yI00OpEHUS.

XuMUA U 3J0pOBbE YEJIOBEKA: IMpPaBUia HMCIOJIb30BaHUS JICKAPCTBEHHBIX IPENapaToB,
IpaBuiIa 0€3011acCHOTO HCTIOJIb30BAHUS npenaparoB OBITOBOI XUMHUH
B TIOBCEHECBHOM JKU3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaMEeTHBIX CBsI3€H MPU M3YYEHUU OOLIEH M HEOPraHWYECKOW XUMHUH B
11 xmacce ocyuiecTBISE€TCS Yepe3 MCIONIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ TOHITHH, SIBJSIONINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.




OO01ure ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOPHS, aHATIH3,
CUHTE3, Kiaccu(uKaus, TNePUOJUIHOCTh, HAOIIOICHUE, DSKCIIEPUMEHT, MOCIHUPOBAHUE,
U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, dHEPrusi, Macca, atoM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHHE BEIIECTBA, (PU3MUECKUE BETUIUHBI U €IMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHusM, 3KOcHcTeMa, Ouocdepa, MaKpO- U MHKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIICCTB B OpraHU3ME.

I'eorpadust: MuHEpabl, TOpPHBIE TOPOIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOILUIUBO, PECYPCHI.

TexHomorHsi: XUMHUYECKasi IPOMBIIINIEHHOCTh, METaJUTYPTUsl, POU3BOICTBO CTPOUTEIBHBIX

MaTepuajosB, CEJIbCKOXO0351ICTBEHHOE IIPpOU3BOACTBO, nuIicBas MNPOMBIINIICHHOCTD,
q)apMaHeBTI/ILICCKafl IMPOMBIIIJICHHOCTD, IMPOU3BOACTBO KOCMETHUYCCKHUX npenapaTos,
IIPpOU3BOACTBO KOHCTPYKIIHOHHBIX MaTCepurajoB, DJICKTPOHHAsA MPOMBIIIICHHOCTD,
HaAHOTCXHOJIOI'HUH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHNS [TPOIT'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnauBaeT TpeOOBaHMS K pE3YyNbTaTaM OCBOCHHS OOYYaIOIIUMHCS
porpaMM cpeaHero oOmiero odpazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hay4Ho-meTonn4eckoii OCHOBOM it pa3padOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
MIPOrpaMM CpeHero o01ero oopa3oBaHus SABISETCS CUCTEMHO-1EATEIbHOCTHBIN MOIXO/I.

B coorBeTcTBUU € CHCTEMHO-AEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpPE JIUYHOCTHBIX
pe3ylbTaTOB OCBOEHHUs MpeameTa «XHUMHs» Ha YPOBHE CpeIHero oOmero oOpa3oBaHUs
BbIJIEJIEHBI CIIENYIOIINE COCTABIISAIOIINE!

OCO3HAHHE OOYYAIOIIMMUCS POCCHUHCKON TPpakAaHCKOW HACHTHYHOCTH — TOTOBHOCTHU K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEIEIECHHUIO;

HaJIMYUE MOTUBALUU K O0Yy4EHHUIO;

[[EJICHANPABICHHOE PAa3BUTHE BHYTPCHHUX YOEKICHHUN JTUYHOCTH HAa OCHOBE KITFOUYEBBIX
IIEHHOCTEN U UCTOPUUYECKHUX TPAJAUINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJACTBOBATHCS B CBOCH N1EATEIHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TIPUCYIIMMHU LIEJOCTHON CHCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIMYUE TPABOCO3HAHMS SKOJOTMUECKON KYyJIbTYphl M CIIOCOOHOCTH CTaBUTh €U U
CTPOUTD KUZHEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHMSI MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOW ¥ BOCHUTATENHHOW [JIEATETPHOCTH B COOTBETCTBUU C T'YMaHUCTHYCCKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSIMH U HJ€allaMHd  POCCUHCKOTO
TPXIAHCKOTO0 OO0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMH U TIPAaBHJIAMU TOBEACHUSI,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAaHOBIICHUS
JUYIHOCTH 00YyJarOIINXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeameTa «XHUMHs OTpakaloT cHOpMHPOBAHHOCTH
OMBITa TIO3HABATENLHOM ¥ TIPAKTHYECKON MAESITENIbHOCTH OOYYalOMIMXCs [0 pealu3aiun
MIPUHSTHIX B OOILECTBE IIEHHOCTEH, B TOM UHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHUS:

OCO3HAaHUS 00YYAIOUIMMHUCS CBOMX KOHCTHTYI[MOHHBIX TMPaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U MIPaBONOPSIKY;

IPEJICTAaBICHUST O COLMAJIbHBIX HOPMaX W TMpPaBUIAX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOH TBOPYECKOH JIEATENILHOCTH MPH CO3/1aHUM YYEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh ¥ NPUHUMATh MOTHBbI, HAMEPEHHUS, JIOTUKY U apryMEHTbI JPYTrux
IIPY aHAJIM3€ PA3JINYHBIX BUJIOB y4EOHOH AESITENbHOCTH;

2) IATPHOTHYECKOT0 BOCTUTAHHUS:

LEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HAcCJIEIHI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUS K IMpOIECCYy TBOpYECTBA B OOJACTH TEOPUHM U NPAKTHUECKOTO NMPUMEHEHUs
XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CThb Pe3yNbTaT JUIMTENIbHBIX HaOIIOACHUH,
KpPOMOTJIMBBIX SKCIIEPUMEHTAJIbHBIX TOUCKOB, TIOCTOSSHHOTO TPy/1a YYEHBIX U IPAKTUKOB;

MHTEpeCca M II03HABATEIbHBIX MOTHUBOB B IIOJIYyYEHHU U IIOCIEAYIOLIEM aHAJIMU3e
nH(pOpPMaLIUU O MEPETOBbIX JOCTUKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO [TOBEICHHUS;

CHOCOOHOCTH  OLIGHUBATh CUTYyalldd, CBSI3aHHbIE C XHWMHYECKUMHU  SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OILICHMBATh CBOE IIOBEJEHHE W IOCTYNKHM CBOMX TOBAapUUIEH ¢ MO3ULIUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUM ITUX MTOCTYIIKOB;

4) hopMupoBaHHS KYJIbTYPhI 310POBb:

NOHMMAaHMS LIEHHOCTeH 370poBOoro M Oe3omacHoro obpas3a >KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmo/ieHsT MpaBui 0€30IacHOro oOpalleHHs ¢ BeIIeCTBaMH B OBITY, IOBCEJIHEBHON
KU3HU U B TPYJOBOU J€SATEIBHOCTH;

NOHUMAaHMUA LEHHOCTH MpaBWJI HMHIUBUAYAJIBHOTO U KOJUIEKTHBHOIO 0€30MacHOro
MIOBE/ICHUSI B CUTYaLlUsX, YTPOKAIOIIUX 3/J0POBbIO U KU3HU JIIO/IEH;

OCO3HAHMSI TMOCJIEACTBUN U HENPHUATHA BPEAHBIX HPUBBIUEK (YNOTPEOJICHHS aJKOTOJI,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIMTAHHSA:

KOMMYHUKATUBHONM KOMIIETEHTHOCTH B  Y4€OHO-HUCCIIEI0BATEIbCKON JESITEeIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOM M JPYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTH€ B PEIHICHUHM MPAKTUYECKUX 3aJad COLMaJIbHOU
HaNpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IKOJIbl);

UHTEpeca K MPaKTHUECKOMY M3y4YeHHIO IMpodeccuil pa3audyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUUY;

YBaXX€HUS K TPYIY, JIOASAM TPyJla U pe3yibTaTaM TPYAOBOH 1€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY WHAMBHUIYalIbHOM TpaeKTopuu oOpa3oBaHus,
Oyxayuieil npogeccun U peanu3alund cCOOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IKOJIOrM4€eCKOr0 BOCITUTAHMUS

9KOJIOTUYECKHU 11eJ1IecO00pa3HOro OTHOLIEHUS K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBaHMS
’KM3HU Ha 3eMiIe;

HNOHUMAaHMA TJI00aJBHOIO XapakTepa HKOJOTHUECKUX MPOOJIeM, BIMSIHUS SIKOHOMHUECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CPEJIbL;

0CO3HAHMsI HEOOXOAMMOCTH UCIIOJIb30BAHUS JTIOCTH)KEHUIN XUMHHU I PELIEHUs] BOIIPOCOB
PaLMOHAIBLHOIO IPUPOI0NOIB30BAHNUS;

AKTUBHOTO HENpUATUS ACUCTBUM, NPUHOCSIIMX BpEJ OKPYKAIOUIEH NPUPOAHON Cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE MOCIEJICTBUS MPEeANPUHUMAEMbIX
JNEUCTBUN U NIPEAOTBPALLATD UX;

HaJIMYUSl PA3BUTOrO HSKOJOTMYECKOTO MBIIIJICHUS, 3KOJOTUYECKOW KYIbTYpPbI, OIbITA
JEATENBHOCTH  DKOJIOTMYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HUMH B



[I03HABATEIbHOM, KOMMYHUKATHBHOMN U COIIMAJILHON MPAKTUKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO
IIPOTUBOCTOSTH UIE0JIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSI:

c(OpMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILECTBEHHOM MPAKTUKH;

NOHUMaHUS CcHeUUPUKH XHMHUU KaK HayKd, OCO3HaHUs €€ poiau B (opMHpOBAHUU
palMOHAIBHOI'O HAYYHOT'O MBIIUICHHUS, CO3JJaHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY’KaIoLIeM
MHpE KAaK O €IWHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEU H
peleHn: mpodIeM COXpaHEeHUs! IPUPOJIHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAUMMOCTH XMMHHU JUJISI COBPEMEHHOM LMBUJIM3ALUU: B €€
I'YMaHMCTUYECKON HAINpaBIE€HHOCTH U Ba)KHOM pPOJIM B CO3/1aHUU HOBOM 0a3bl MaTepUabHOM
KYJIbTYpPbl, pEUIEHUH I100aIbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCKOM, TMHIIEeBOM U HKOJOTHYECKOM Oe30macHOCTH, B Pa3BUTHM MEIULIMHBI,
o0ecreyeHn! YCJIOBUN YCIIEUIHOIO TPYy/la U 3KOJOTHYECKH KOM(OPTHOM KU3HU KaKJOro WieHa
o0111eCcTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOJOB ITO3HAHWI,
HCHOJIb3yEeMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS IS
aHanu3a U OOBSICHEHHs SIBJICHUH OKPYXKAIOIIETO MUpPAa M MPOUCXOJAIIMX B HEM H3MEHEHUH,
yYMEHUS JieJaTh 000CHOBaHHbIEC 3aKIIOUEHHS HA OCHOBE HAayYHbIX (DAKTOB M UMEIOLIMXCS TaHHBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTH CaMOCTOSTENIEHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS Ui pelieHus mpoliem
B PEaJIbHBIX KU3HECHHBIX CUTYAILIHsIX;

UHTEpeCa K MO3HAHUIO U UCCIIEJOBATEIbCKOMN ACATEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTHM K HENPEPHIBHOMY OOpPa30BaHMIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAaHUW [0 XUMHH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMY;

UHTEpeca K OCOOCHHOCTAM Tpyda B pa3iMyHbIX cdepax MNpodecCHOHATBHOM
NEeATEIIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yibTaThl OCBOEHHUS Y4YEOHOro mpeaMera «XUMHUsS» Ha YpOBHE
cpeaHero o0mero o0pa3oBaHus BKJIIOYAKOT:

3HaYMMBbIe Il (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXKIUCIHUILTHHAPHbIC
(MexnpeaMeTHbIE) O0IeHaYYHbIEe TOHATHUS, OTPAXKAIOIINE [IEIOCTHOCTh HAYyYHOU KapTHHBI MUpa
U cnenr(UKy METOI0B MTO3HAHMUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepHs, BEUIECTBO,
SHEprus, sBJICHUE, MPOLECC, CUCTEMA, HAyYHbIH (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUsl, UCCIIEJOBAaHUE, HAOIIOACHUE, U3MEPEHHE, DKCIIEPUMEHT U JPYTHE);

YHHUBEpPCAJIbHBIE y4eOHble  JEWCTBUSA (mo3HaBaTeNbHbIE, KOMMYHHUKaTHUBHBIE,
peryasTuBHbIe), oOecrneunBaromue (popMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH |
COLMAJIBHOW KOMIIETEHIIMH 00 yJaroIuxcs;

CIOCOOHOCTh ~ OOY4alOIIMXCS ~ HUCMOJBb30BAaTh  OCBOCHHBIE  MEKIMCIUIIMHAPHBIC,
MHUpPOBO33pDEHUYECKHE 3HAHUS U YHUBEpcajbHble YydeOHble IEHCTBUS B IO3HABATEIbHOH W
COLIMAJIBHON ITPaKTHKE.

MeranpeameTHble pe3ynbTaThl OTPAXalOT OBJAJEHUE YHUBEPCAIbHBIMH yUEOHBIMU
M103HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBJIaIleHI/Ie YHUBEPCAIbHBIMHA y‘lCﬁHLIMI/I NMO3HABATEJbHBIMHU A€ CTBUSIMM



1) 6a30BbIe JIOTHYECKHE AEHCTBUSL:

CaMOCTOSITENIbHO  (pOpMYIHpOBaTh W aKTyaJU3UpPOBAaTh NPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeseNaTh LEIu ACSTeNIbHOCTH, 3a/aBas HapaMeTpbl W KPUTEPUM HX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAThI IE€ATEIbHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh NPU OCBOCHHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BbLACIATH
XapaKkTepHble INPU3HAKK TIOHATHUM W YCTaHABIMBATh MUX B3aMMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME TOHATHUS U1 0ObSICHEHUS OTJEbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(PUKALIMY BEILIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKIeHHUs (MHIYKTUBHbIC, JACIYKTUBHbIC, IO aHAJOIUN),
BBISIBJISITH 3aKOHOMEPHOCTU M MPOTUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHATH B IMpOLIECCE MO3HAHMSI, UCTIOIb3YEMbIE B XMMHUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJIH, TPe0O0Pa30BbIBATH MOJIENIbHBIE MPEACTABICHUS — XMMUYECKHUI 3HAK (CUMBOJI) 3JIEMEHTa,
XUMHueckas (opmynia, ypaBHEHME XMMHMYECKON peakuud — TMpH pEelIeHuu y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHITh Ha3BaHHbIE MOJEIIBHBIE IPEJCTaBICHUS
JUISI BBISIBJICHUS] XapaKTEPHbIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUYECKUX PEaKIIUM.

2) 0a30BbIe HCCIEA0BATEIbCKHE A CTBHSI:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TIO3HAHMSI BEIIECTB U XUMUYECKUX PEaKIuii;

dopMynupoBaTh ILEMM M 33Ja4d  HMCCIEJOBAHUS, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTAa MO3HAHUS U OCHOBBI
111 (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUII,

BJIa/IETh HaBbIKAMH CaMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEIEHUS YUYEHUUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOJIOJATh 32 XOJIOM IPOLECCa, CaMOCTOSATEIBHO
MIPOTHO3MPOBATh €ro pe3yibTaT, (OPMYIHUPOBAaTH OOOOMIEHWS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTAaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHOM
pabore;

npuoOpeTaTh OMNBIT YUYEHHMUECKOM HCCIeA0BAaTEIbCKOM U IMPOEKTHOW J1eATEeNIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pEIEHUs
IIPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METO0B [IO3HAHHUS.

3) pabora ¢ nundopmanmeii:

OPUEHTUPOBATbCS B  PA3IMYHBIX HCTOYHUKAX uHHPopManuu (Hay4yHO-HOIMYJIspHAS
JUTepaTypa XUMHYECKOI'O COAEp)KaHWs, CIpaBOYHbIE MocoOus, pecypcel HHTepHeTa),
aHaTU3upoBaTh HMH(OPMAIMIO PA3JIMYHBIX BUAOB U (OpM MpeICTaBIEHUsS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTb U HENTPOTUBOPEUUBOCTH;

dopMynupoBaTh 3ampochl U NPUMEHATH pa3lIU4YHbIe METOJbl IMPH IOHCKE M OTOOpe
nH(popManuu, HeOOXOAMMOM JIJIsl BBITIOTHEHUS YY€OHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npruoOpeTaTh OIBIT UCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEJIBHO BBIOMpAaTh ONTHMaJbHYIO (pOpMy mpezacTaBieHHus MH(OpMAIMH (CXEMBI,
rpaduku, 1uarpaMMbl, TaOJIULbL, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH $3BIK B KauecTBE CpeAcTBa HpuU paboTe € XHUMHUUYECKOM
uH(popMalvel: NPUMEHSATh MEXIpeAMETHble ((U3MUEeCKHMe W MaTeMaTU4YEeCKUE) 3HAKU H
CUMBOJIBI, (hopMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE CPEJCTBA HATJISIAHOCTH.

OBJIaIleHI/Ie YHUBEPCAJTbHBIMHA KOMMYHHUKATUBHBIMHA JeHCTBUSIMM:



3aJaBaThb ~ BONPOCHI IO  CYHIECTBY OOCy)XJaeMOd TeMbl B  XOJe  Juajora
W/WIM JUCKYCCHM, BBICKAa3bIBaThb HJIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHMS IPEJIOKEHHOM 3a1auu;

BBICTYNIATh C IIPE3CHTALMEN PE3yNbTATOB ITO3HABATEIBHOM JEATEIBHOCTH, ITOIYYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIIOJHEHUU XUMHYECKOI'O
JKCIIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro IIPOEKTa U (hopMynupoBath BBIBO/IbI
[0 pe3yiabTaTaM IPOBEAEHHBIX HCCIEAOBAHUN IMYTEM COIVIACOBAHMS NO3UMLMH B XOJe
o0cyxieHust 1 00OMeHa MHEHHSIMH.

OBiageHNe YHHBePCAJIbHBIMH PeryJsiTUBHBIMU eI CTBUAMM:

CaMOCTOATEJIBHO IUIAHUPOBATh U OCYLIECTBIISATH CBOIO IO3HABATENBHYIO JEATEIBHOCTD,
omnpenensds €€ Uelu M 3aJa4yd, KOHTPOJIMPOBAaTh M M0 Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
IpeJularaéMblii alnropuT™ AEHCTBUM NPU BBHINOJIHEHUH Y4E€OHBIX M MCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Hanboee 3(hPEeKTUBHBIN CIIOCOO MX PEHICHUS ¢ YIETOM TOYYEHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIIBHOCTM HAa OCHOBE CaMOaHaau3a M
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIIACC

[IpenmeTHBIE pe3ynpTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsD» OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN 0 XUMUYECKON COCTABIISIONICH €CTeCTBEHHO-HAYYIHOM
KapTUHBl MHpa, POJIM XUMHM B MO3HAHUU SABJICHUM NPUPOABI, B (POPMUPOBAHUM MBIIIICHUS U
KYJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHON TI'PAaMOTHOCTH, HEOOXOAMMOM ISl peleHHs
IPAKTUYECKUX 3aJad U SKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHMS K CBOEMY 3J0POBBIO U
MIPUPOAHOM CPEAE;

BJIAJICHUE CHCTEMOM XMMHMYECKHX 3HAHMW, KOTOpas BKJIKOYACT: OCHOBOIOJIATAIOIINE
MOHATHUS (XMMUYECKHN 3JIEMEHT, aTOM, 3JIEKTPOHHAst 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb,
IEKTPOOTPHULIATEIBHOCT, XUMMUYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpali€HHasl), MOJIb, MOJISIpHAs Macca, MOJISApHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYyNNa, pajuKaji, U30MEpHs, HU30MEpbl, TOMOJOTHYECKUN psJ, TOMOJOIH,
YIII€BOAOPOABI, KUCIOPOA U a30TCOAEpKAIIME COCAUHEHUS, MOHOMED, MOJIMMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHNUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOSHUSI OPraHUUECKUX
BemiectB  A. M. ByrnepoBa, 3akOH COXpaHEHHsT MacChl BELIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN S3BIK XMMHUHU; MHPOBO33PEHYECKHE 3HAHMS, JICKALIME B OCHOBE IOHUMAaHUSA
MPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBICHUH, (PaKTOJOTMYECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUU U 0€30IaCHOM UCIOIb30BAHNH BaKHEHIINX OPraHUYECKHUX BELECTB B OBITY
U IIPAKTUYECKOU NEATEIIbHOCTH YEIIOBEKa,

c(OPMHUPOBAHHOCT YMEHUH BBIABIIATH XapaKTE€pHbIE NMPU3HAKKM MOHATUMN, YCTAHABIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHS IIPU ONIMCAHUU COCTABa, CTPOCHHUS U
MPEBPAIICHUN OPTaHUYECKUX COCTMHEHU;

c(OPMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY JJISI COCTABICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAEHHOM) (POPMYIT OPraHNYECKUX BELIECTB
U YpaBHEHUN XMMHWUYECKUX PEAKLUN, U3rOTAaBIMBATh MOJACIM MOJIEKYJ OPIaHMYECKUX BELICCTB
JUISL AJUTFOCTPAllUU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT O CTPOCHMS,



c(OPMHUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAJICKHOCTh U3YUEHHBIX OpPraHMYECKUX
BELIECTB II0 MX COCTaBy U CTPOCHUIO K OINpeAe]EHHOMY KIacCy/Tpylme COeAUHEHUN
(YrneBogopoabl, KUCIOPOA W A30TCOJAEPIKAIIME  COEAMHEHHUS, BBICOKOMOJEKYJISPHBIE
COEJIMHEHUs), JaBaTh UM Ha3BaHMs 10 cuctematuueckoid HoMmeHkiatype (IUPAC), a taxxke
IIPUBOJUTh TPUBUAJIBHBIE HAa3BAaHUS OTACJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, HPOIUJIEH,
aleTHIEH, STWICHIVIMKOb, TJIMLUEPUH, (PEeHOJ, (OopMaibAerui, aleTaablerui, MypaBbUHAas
KHCJIOTa, YKCYCHas KUCIJIOTA, OJEMHOBAsl KUCJIOTA, CTEApUHOBAsl KHUCJIOTa, TIIH0K03a, (hpyKTO3a,
Kpaxmall, [[eJIJIK0J103a, TJIMIUH);

c(OPMHUPOBAHHOCTh YMEHHsSI OIPEIENATh BHUJbl XUMHUYECKOM CBSI3U B OPraHUYECKUX
COeJIMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSITH MOJOXKEHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemiecTB A. M. bytiiepoBa 1u1st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapakTepu30BaTh COCTaB, CTpOeHHUe, (usuueckue u
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTAaBUTENIEH PA3IUYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTaH, dTaH, JTWICH, NPONWICH, ameTWwieH, OyramueH-1,3, mertwiOyramueH-1,3, OeH3o0,
METaHOJI, 3TAHOJ, STUICHIJIMKOJb, [NIMLIEPUH, (PEHOJ, alleTalbIeru], MypaBbUHAs U YKCYCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmals, LEeJUIl0jI03a, aMUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATH
TFEHETUUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMMUYECKHUX DPEAKLUH ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOAOPOIAHOIO ChIPHS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX IMEepepadOTKUM M NPAKTUYECKOE MPHUMEHEHHE
IIPOAYKTOB NepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHMH MPOBOJUTH BBIYUCIEHHUS [0 XUMHYECKHUM YypaBHEHUSIM
(Macchl, 00BEMa, KOJMYECTBA MCXOIHOTO BELIECTBA WIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 UCXO/IHBIX BEIIECTB
WM NIPOJYKTOB PEAKLIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/aX HAyYHOTO
[IO3HAHUS, MCIOJB3YEMbIX B XHMHUU IIPUM M3YyYEHUM BEIIECTB M XUMUYECKUX SBJICHUN
(HaOmroeHue, W3MEpEeHue, OHKCIHEPUMEHT, MOJEIMPOBAHUE), HCIIOJIb30BAaTh CUCTEMHbIE
XMMHWYECKHUE 3HAHMS [l IPUHATHUS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaLlUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHHMI COOJIOJaTh MpaBUIIa TOJIb30BAHUS XUMHUYECKOW MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHUEM, a TAK)KE MPaBHIa OOPAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00pAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUHN IUIAHUPOBATh M BBINOJHATh XUMHUYECKHH 3KCIEPUMEHT
(mpeBpalleHnss OpraHUYEeCKUX BEILIECTB MPU HAarpEBaHUM, MOJydeHHE STHIECHA U U3yYCHHE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMM OpPraHMYECKHX BEIIECTB, JEHAaTypauusi OEJIKOB Ipu
HarpeBaHMUH, I[BETHbIC PEAKIMHU OCIKOB) B COOTBETCTBHM C MPAaBUJIAMH TEXHHUKH OE30MACHOCTH
pu oOpallleHnu ¢ BElIeCTBaMU M J1a00paTOPHBIM O00OpYIOBaHUEM, MPEJCTABIATh PE3YIbTATHI
XMMHUYECKOT0 3KCIIepUMEHTa B (hopMe 3alucu ypaBHEHHUH COOTBETCTBYIOIIMX pPEAKIMHA U
(hopMyNIHpOBaTh BBIBOJIbI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTUYECKH AHAIM3MPOBATH XHMHUYECKYIO HH(pOpPMAIHIO,
MIOJIy4a€MYIO U3 pa3HbIX UCTOYHUKOB (CpesicTBa MaccoBoi nHpopManuu, IHTepHET U Apyrux);

c(OPMHUPOBAHHOCTh yMEHHMH COOJIIOAATh MpaBHJa SKOJIOIMYECKH LEIecO00pa3HOro
MOBEACHUST B OBITY U TPYIOBOM JEATEIBHOCTH B LEISIX COXPAaHEHHs] CBOETO 3/10pPOBb U
OKpY’Karolled NPUPOIHOM Cpenbl, 0OCO3HABATh ONACHOCTh BO3JECHCTBHS HA >KUBBIE OPTaHU3MBI
ONpeAeNiEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cwmbica mnokaszatens I[IJIK, mosicHaTe Ha
IIPUMEpPax CHOCOObl YMEHBIIECHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3JECUCTBHS HAa OPraHU3M
YeJI0BEKa;

JUIs O0YYaroIIUXCs C OTPAaHMYCHHBIMM BO3MOXKHOCTSMHU 37I0POBbS: YMEHHE HPUMEHSTbH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKHUX SBJICHUIA;



JUTSI CIICTIBIX U CIA0OBHUAAIINX O0YYAIOIIUXCS: YMEHHE UCIIOJIb30BATh PENbePHO-TOUCUHYIO
cucteMy ooo3nauenuit JI. bpaitns nys 3anvcu XuMudeckux Gopmyd.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEGHHMSI Kypca «OOmIass M HEOpraHWYEeCKas XUMUS»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJICTABICHUH: O XHMHUYECKOH COCTaBIIAIONIEH €CTeCTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUA NPUPOIBLI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPhl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelleHHus MPaKTUYEeCKHX 3a7ad W DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3J10pOBBIO U IPUPOJIHOI cpejie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- JIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIH 00BEM, BaJIEHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XHMMUecKas CBs3b (KOBaJE€HTHas, WOHHAs, METaJUIMYeCKas, BOJOPOAHA),
KpUCTAJUIMYECKass  peméTKa, THUMNbl XMMHYECKUX  PEaKIMil, pacTBOp, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAs JUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH  peakIMh, XUMHYEeCKOe paBHOBECHE); TEOpHUM U  3aKOHBl  (Teopus
3JIEKTPOJUTUYECKON auccounanuu, nepuoandeckuit 3axkoH JI. U. MenneneeBa, 3akoH
COXpPAHEHHsI MacChl BEILECTB, 3aKOH COXPAHEHMS U MPEBPAILEHUS SHEPTUU NPU XUMUYECKHX
peaKkIusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXane B OCHOBE IIOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMMHUYECKHX SBJICHHI,
(aKTOJIOTHUECKUE CBEIEHUS O CBOMCTBAX, COCTABE, MOJTYUYEHUH M 0€30IacHOM HCIIOIb30BaHUU
BKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH J1eATeTbHOCTH YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTEPHBIC TPU3HAKU TIOHSATHH, YCTAaHABIMBATH
HX B3aMMOCBSA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIHME MOHATUS MPU ONMHCAHUM HEOPraHMYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIl MCIONB30BaTh XMMHUYECKYIO CHUMBOIIMKY JJISi COCTaBJICHHS
(dbopMyll BeIIECTB W YpaBHEHUH XWMHUYECKUX PEaKIUH, CHCTEMaTHYECKYl0 HOMCHKJIATYpPY
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTIEIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbId ras,
VIJEKHUCIIBIN Ta3, aMMHUaK, raméHasi W3BECTh, HETalléHas WM3BECTb, MUTHEBAsl COJA, MUPHUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUN OTIPEIEISITh BAJICHTHOCTh M CTCTICHh OKHCIICHUS! XUMHUECKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMHUECKOHN CBS3M (KOBaJeHTHAs, NOHHAs,
MeTaJNInyecKasi, BOJOPOHAs) B COEIMHEHUSAX, TUIl KPUCTAUINYECKON PEETKH KOHKPETHOIO
BellleCTBa (ATOMHas, MOJEKYJspHas, MOHHAs, METaJJIM4ecKas), XapakTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIECTB
10 MX COCTaBY K ONPEeIEHHOMY KJIACCY/TPYIIIE COeNUHEHHH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJTbl, OKCU/IbI, OCHOBAHHMsI, KUCIOTHI, aM(POTEPHBIE THUIPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh ~ YMEHUH  pPacKpbIBaTh CMBICH  IepHOAMYEecKoro 3akoHa Jl.
W. MenneneeBa ¥ JI€MOHCTPUPOBATH €ro CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIIMH;

c(hOpMHUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh dSJEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB 1-4 mepuonoB llepuoandeckoil cUCTEMBbI XUMUYECKUX 3JIEMEHTOB /I,
. MeHnzeneeBa, UCMOIB3ys MOHATHSA «S-, P-, O-3JI€KTpOHHBIE OpPOMTAINY, «IHEPTETHUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M HX
COeMHEHUN No mepuogaM u rpynnaMm llepuoandeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB /.
. Menneneena;

c(hOopMHUPOBAHHOCTH YMEHUH XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XUMHYECKHUE CBONCTBA
HEOpPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPHKJATh CYIIECTBOBAHNE T'€HETUYECKOU



CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMU C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKIUM;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(UIMPOBATE XUMHUYECKHUE PEAKLUHU IO Pa3IUYHBIM
Mpu3HaKaM (YUCIIy W COCTaBy pEarupyrolux BEHIECTB, TEIJIOBoMY d(dekTy peakuuu,
M3MEHEHHIO CTENIEHEN OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH peaKIiK, yJacTHIO KaTaln3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIISITh YPAaBHEHUS PEAKUUil pa3IUYHbIX TUIIOB, [1OJIHbIE
U COKpAIlEHHbIC YpaBHEHUS PEaKIMi MOHHOTO OOMEHA, YUMUTHIBAs YCIIOBHS, IPU KOTOPBIX 3TU
peakLuy UAYT J10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIUH, MOJTBEPHKAAIOLUIME KaueCTBEHHbIH
COCTaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaClO3HABaTh ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii oCpeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCca ITHX peakiuii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIMH OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMELICHUS XMMUYECKOI'O pPAaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aeiictus (nmpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh XUMHUECKUE ITPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOT'O TOJIYYEHHsSI CEpHOM KHUCIIOThl, aMMHaka, a Takke C()OpMUPOBAHHOCTh
IpeACTaBIeHUH 00 OOIIMX HAYYHBIX NMPUHIMIIAX U HKOJOTHYECKHUX MpOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJAUTH BBIYUCICHUS C HCHOJIB30BAHUEM MOHATHS
«MaccoBasi [JI0Ji1 BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MNpPU XUMHYECKHX
peaxIusIX, Macchl BELIECTBa WM 00BEMA Ia30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Ui 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIJIOBOrO 3(¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIHUH;

c(hOopMUPOBAHHOCTh YMEHUHN COOJIOIATh MPAaBWIA MOJIH30BAHUS XUMUYECKOW TOCYAOU U
1a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKe MpaBuiia OOPAIIEeHHs C BELIECTBAMU B COOTBETCTBHUH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIa0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOIHATh XMUMUYECKMHA HKCHEPUMEHT
(pa3nokeHre TMepoKcHIa BOAOpPOJAa B IMPHUCYTCTBUM KaTajau3aTopa, OIpPENeJIeHHE Cpeibl
PacTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOTO MHAWKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOH peakluy, peaklMd HOHHOIO0 OOMEHa, KayeCTBEHHbIE PEaKIUH Ha
cynbdar-, kapOboHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PELICHHUE SKCICPUMEHTAIbHbBIX
3a7ay no TtemaMm «Metamisl» U «Hemeramibl») B COOTBETCTBHM C TPaBUIAMH TEXHUKU
0€3011aCHOCTH MPH OOPAIEHUH C BELIECTBAMU U JIaOOPATOPHBIM 000pYI0BAHUEM, NIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3allucu ypaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyJIHPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB,;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKHU aHAIM3UPOBATh XUMUYECKYIO HH(OpMaIuIio,
[IOJIyYaEMYI0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MaccOBOM KOMMYHHUKauuu, MHTepHeT u
JIPYTHX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIOAATh MpaBHJa SKOJIOIMYECKH LEIecO00pa3HOro
MOBEACHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEISIX COXpPaHEHHs] CBOETO 3/10pPOBb U
OKpYKarolled NPUPOIHOM Cpenbl, 0OCO3HABATh ONACHOCTb BO3JECHCTBHS HA >KUBBIE OPTaHU3MBI
oIpeesi€HHBIX BEUlecTB, MoHUMas cMbici nokasarens [1/IK, noscHaTs Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPAILECHUS UX BPEJHOTO BO3/IEHCTBUS HA OPraHU3M UYEJI0BEKA;

JUIsl 00Yy4YaroIMXCsl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[0POBBSI: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOIaX MTO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUIL;

JUTSL CJIETIBIX U CJIA0OBUAAIIUX O0YYAIOIIUXCS: YMEHHUE UCIIOJIb30BATh PEIbePHO-TOUEUHYIO
cucremy obo3HaueHuii JI. bpaiins 1 3anucu xumuueckux Gopmy.
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