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MNOACHUTEJBHASA 3AIINCKA

Hacrosimas pabovast mporpamMma 1mo XxuMuu (0a30BbIii YPOBEHb) pa3paboTaHa Ha OCHOBE
CHUCTEMHO-/ICSITEIbHOCTHOTO MOjXxo/Ma B cooTBeTcTBUU ¢ TpebdoBanusamu DPIrOC COO,
yTBepkaeHHoro I[Ipukazom Munnpocseuienus PO 12.08.2022r., 3apeructpupoBan B MuHiocTe
12.09.2022r., peructpanuonnbsiii Ne 70034, @OII COO, yTBEpkKAECHHON IPUKA30M
Munnpocenienust PO ot 18.05.2023r. Ne 371, 3apeructpupoBan B Muntocte 12.08.23 1., Ne
74228, c yderoMm (enepanbHOi paboueii mporpaMMbl BOCIUTAHKS U KOHIICTIIIUY MPETOaBaHuUS
yaeOHoro npeameta "Xumus'".

OcHOBY MOIXOJ0B K pa3pabOTKe MporpamMMmbl IO XHMHH, K OIpPENENCHUI0 oOIen
CTpaTeru 0O0y4eHHs, BOCIUTAHUS U Pa3BUTHUS OOYUaIOLIUXCS CPEACTBAMU y4eOHOIo MmpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENTYaJIbHBIC TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHHEe, IIOJy4yaeMO€ BBITYCKHHUKaMu  00mIeo0pa3oBaTeabHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHMs. OTH LEHHOCTHU
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyIbTYpbI
YeJIOBEKa, a TaKKe ODKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npUpPOIHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4aroNIMXCcs Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHusl CPEICTBAMH Y4EOHOTO TMpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHHUE
KOTOpPOTO OMNpENENCHbl B MPOrpaMMe IO XHMHUU C Y4E€TOM crneuuukud HayKd XUMHH, €€
3HAYCHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM OOLIIX
HeNnel W MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTPaeT 0coOyI0 pojib B COBPEMEHHOMN
LIMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJIaJa B
dbopMupOBaHUE PAllMOHATILHOTO HAYYHOTO MBIILICHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbi0 MUPOBOHM KYJIbTYphbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMUS KaK HayKa cO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBlIeHa HA PEUIeHUE TNI00ATbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOUIMMHM LENSIMM M HPUHLIMIIAMUA CpPEAHEro oO0IIero oOpa3oBaHMs
conepkanue npeamera «Xumus» (1011 kmaccsl, 6a30BbI yPOBEHb U3YUECHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIS
BBIpaOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCHEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMu  peaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUECHHEM
3HaHUU U3 oOulel XUMHMU) U OpraHudeckod Xxumuu. OopMuUpoBaHUE JAaHHOW CHCTEMBbl 3HAHUI
Opyd HM3Y4YEHUHU TMpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa conmepxkanus KypcoB — «Opranudeckas xuMus» U «O011as 1 HeopraHuyeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOJAX0/1a K U3yYCHHIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAeN€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYE€CKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX MPEJACTABICHUN O CTPOCHUM BEILECTB.
Cenenust 00 M3y4aeMbIX B KypCe BEIIECTBaX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3M, KIACCH(UKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHMS, O XUMHUUYECKON PEAKIUU.

ITox HOBBIM YIJIOM 3peHHs B Ipeamere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNW MaTepuan u
(haKTOJIOTUUECKHE CBEACHUS O BEIICCTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas U HEOpPraHWYECKask XUMHUS» OOYJAOIIMMCS TPEIOCTABISETCS BO3MOKHOCTH OCO3HATH
3HAUYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
riy0Xe TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT 0O0oOIIaroumei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TMOHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAaCKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON EsTeNbHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUCCKUX MPHIOKCHUN XUMHUH, ITOMOTAIOT BBITYCKHHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOTMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 334ad. B 1enom conepkanue
ydaeOHOro mpeamera «XuMus» TaHHOTO YPOBHS U3YYCHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCO(DCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IWHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUI MYyTEM dKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUaIOB.

B muane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUN, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPo0JieM, MOUCKa, aHAIIU3a U
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHU.

B nmpakTuke npenojaBaHusi XUMHH KaK Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMIPU  ONPEACICHHH  COJEPKATEIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIEHHOW 3HAUYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOpMUpPOBAaHWE OCHOB XHWMHUYECKOW HAyKHM Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH N3YUEHUS TIPEAMETA SIBJISIETCS BIIOJHE ONPABIAHHBIM.

CormacHo JTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XuMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAaHWH KaK Ba)KHEHIIEH CcocTaBIsIONIEH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHPA, B OCHOBE KOTOPOH JIekKaT KIIIOUYEBHIE MOHSTHS,
dbyHIaMEHTAIbHBIC 3aKOHBI W TEOPHUH XUMHH, OCBOCHHE S3bIKAa HAYyKH, YCBOCHUE H



NOHUMaHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHYECKOrO XapakTepa,
O3HAKOMJIEHHE C UCTOPHEN MX Pa3BUTUS U CTAHOBJIECHHUS;

e (dopMupoBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEHIECTB U
XUMHUYECKHX PEeaKIUi, HeOOXOAUMBIX Ul NMPUOOPETEHHUsS YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SBIICHHUH, UMEIOIINUX MECTO B MPUPOJIE, B MPAKTHIECKON U
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM NpaBWil O€30MacHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHUKA LI€JIeH U 3a7ad U3Y4YEHHUs NpEeAMETa B
IporpaMMe 1o XMMUHU YyTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU
B cHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CerogHs B TPENOJaBaHUUW XUMHUU B OOJbIICH
CTENEHU OTHAETCS NPEANOYTEeHHE MPAKTUYECKOH KOMIIOHEHTE COJep)KaHus OO0ydeHus,
OPUCHTHPOBAHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OIIe00pa30BaTeIbHONM  OpraHU3alHH,
BJIAJICIOIIEr0 He HAOOpOM 3HAHMM, a (YHKLUHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSIMH aKTHBHOTO TIOJYYEHUS 3HAHWHA W NPUMEHEHHUS UX B PEabHON >KU3HM JUIs PEUICHHUS
IPaKTUYECKHX 3a/1a4.

B cBf3M ¢ 9TUM mpH U3yYEHHH MpeaMera «XUMHs» JIOMHHHUPYIOUIEe 3HAYCHUE
nproOpeTaroT TaKKue LeNU U 33Ja4u, Kak:

amanTanus  OOydJarOmMXCsl K  YCIOBHSIM  JUHAMHYHO  Pa3BHUBAIOLICTOCS  MHpA,
(dopMHpOBaHHE MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIIEHOMY MPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaLUsAX, CBA3aHHBIX C BEIIECTBAMM U X IPUMEHEHUEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIUX YHUBEPCAIbHOE 3HaYCHUE JUIS PA3JIMYHBIX BUJIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
NOWCKa, aHamm3a ©W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsi TPUOOPETEHHS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAeT BaKHOE MECTO B NO3HAHUHU XMMMHU, a TAaKXKe Ul OLEHKHU C
MO3HIINN YKOJIOTHUECKOW O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CITOCOOHOCTEH
0o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAaHUS 10 XUMHUU B
COOTBETCTBUH C )KM3HEHHBIMU MTOTPEOHOCTSMH, UCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIOHHBIE
TEXHOJIOTUH JUIsl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS aCCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, IPU IUVIAHUPOBAHUHU U MTPOBEJACHUN XUMHUECKOTO SKCIEPUMEHTA;

BOCIIUTaHHE Yy oOOydarommxcs yOSKIEHHOCTH B T'yMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
OPUPOJIONOIb30BAHNS, TOMOJHEHNUS HSHEPreTHYECKUX PEecypcoB M COXpPAHEHUs MPUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpEeKHOro OTHOIIEHUS K TMPUPOJE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPUOOPETEHUS OIBITA MCIIOJIB30BAHUS MMOJYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeET «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTh «EcTecTBeHHO-HAYUHbIE TPEAMETHI».

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX U M3Y4YEHUs XUMHM, Ha 0a30BOM YpOBHE CPEIHEro
oOmiero obpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 gyac B Hexmemo), B 11
kiacce — 34 gaca (1 yac B Heneno).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI opraaneCKoﬁ XUMHH

[IpenMer opraHUYeCcKON XMMHM: €€ BOZHHMKHOBEHUE, PA3BUTHUE U 3HAYECHHUE B MOJIYYEHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TOJOkKeHUA. CTpyKTypHble (DOPMYIBI OpPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBaenne o  kimaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMaruyeckas) W TPUBUAIbHBIC HAa3BaHUA BaKHEUIIMX
IIpEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAONIOJACHHE U ONHCAaHHE JCMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBJI€HNE, OOYIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peaklUUHU 3aMeleHUs U
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIIne
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (pEaKIMW THIPUPOBAHUS,
raJIOreHUPOBAHUS, THAPATALIUU, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTHYECKHIH psii. ALETUIEH —
MPOCTEHININI MPeCTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbsl. benzon: coctaB, cTpoeHue, (U3MUYECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJISKALIMMU K pa3IMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TEpPEeroHKa, KPEeKUHT
(TepMuyUecKHii, KaTanuTUYeCKui), nuponus. IIpoaykTel nepepaboTku HeYTH, UX TPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOYyKTHI €ro nepepaboTKu.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIICHUE C
oOpasiiaMu TiacTMacc, KaydykoB U pe3uHbl, Koutekiun «HedTe» u «Yromnb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOIO BEIIeCTBa WJIM MPOAYKTAa pEaklUHU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs




[IpenenpHbIe OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOICTBA (peaklUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3auMOJeCTBHE CO IMIETOYHBIMYE METAJIJIaMU, KaUeCTBEHHAsI peaKiysl Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

@DeHol: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKILUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUYECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTABUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbplla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX Molollee JeiicTBre.

Crnoxnble dpHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YTneBopl: coCcTaB, KIACCH(PHUKAIHS YIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcugma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIFOKO3bI), HAXOXKJICHHE B TPUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U LeJUTI0I03blI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaUeCTBEHHAs PeaKus ¢ HOJIOM).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX HPEBpAllEHHi: INpOBEJECHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHoroaromHbIX
cnupToB (B3auMojelcTBue MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIIECTBAa WM NPOAYKTAa pEakUWU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUH).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dusnyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe INMlKHA). buonoruueckoe 3HaueHue
amMHHOKUCIOT. [lentumapt.

benkm kak NpupOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuuHas, BTOpHYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBa OEJKOB: TUIPONIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsS! BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IpPH HArpeBaHWH, IBETHBIC
peaxiuu OEIKOoB.

BbicokomosiekyasipHbIe cOeJUHEHUS



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3alUH, CPEOHSAs MOJIEKYyJspHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U TOJIMKOHICHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbI M3YYECHHs BEIIECTB M UX NPEBPAILECHUN: O3HAKOMIICHHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IpU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSL Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHATHS: SIBIEHHE, HAy4HbI (axkT, TUIoTes3a, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPHUKAIMI, MEePHOAUYHOCTh, HAONIOJCHUE, HW3MEpEHHeE,
JKCIIEPUMEHT, MOJICIUPOBAHUE.

®u3nka: MaTepusi, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIrETUUECKUN YPOBEHD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: kinerka, opranusM, Ouocdepa, oOMeH BellecTB B OpraHusme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHAILHOTO MUTaHUS, MOIOILUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XuUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTUuecKrue YPOBHH, MOJYPOBHH. ATOMHbBIC OpOHTay, S-, P-, d- anmeMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
OJeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKHUX 3yeMeHToB . H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XUMHMUECKas CBs3b. Buipl XMMHUYECKOH CBS3UM (KOBaJICHTHas
HEeNoJIsipHasl U TOJspHas, MOHHas, MeTajuinyeckas). MexaHu3sMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenauHeHud. HomeHknarypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAIUX K Pa3IUIHBIM
KJIACCaM.



Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX peEakiUii B HEOPraHUYECKOH U
OpraHNYECKOM XMMHH. 3aKOH COXPAHEHHUs MAcChl BEUIECTB, 3aKOH COXPAHEHHUs M MPEBPALCHUS
SHEPTUU MPU XUMUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3lW4HbIX (QakTopoB. OOpaTuMble peaklUu.
Xumuueckoe paBHOBecue. DaKTOpbI, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTHyeckas aucconuanus. CuibHble U cialbie 37MeKTponuThl. Cpea BOJHBIX
PacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAS, IIEJIOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrtema xumuuyeckux snaemeHToB [[. M. MenpaeneeBay, u3ydeHue
MoJielel KPUCTAJUIMYECKUX pelEToK, HaOJII0AeHHEe | ONHCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
ONpENIETICHUE CPEellbl PACTBOPOB BEILECTB C MOMOIIBID YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM.

Pacuérnble 3a1aun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacu€Thl C UCMOJIBb30BAHUEM MTOHATHS «MACCOBAsl 10JIS BELIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanyeckoil cuUCTEME XUMHUYECKHX
anementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI atoMoB. (Du3Hueckue CBONCTBA
HEMETAIIOB. AJUTOTPOTIHS HEMETAIOB (Ha IpUMepe KUCIOPoia, cephl, hocdopa u yriepoaa).

XYUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaJOreHoB, cephl, a3oTa, docdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Metannel. [lonoxenne mertaiioB B [lepuoguueckor cUCTEME XMMHYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmiue
duznueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DNEKTPOXUMHUYECKUN P HaMpsIKECHUH
METAJLJIOB.

XVMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblMid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

OKCIepUMEHTAIbHbIE METOJbl H3y4YeHHUs BEHIECTB U MX TNPEBpPAIICHUN: H3yYeHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAUIOB, PEIICHHE AKCIEePHUMEHTAIbHBIX
3a/7a4, HaONIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINU, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponp xumMun B 00€ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON M TTUIIIEBON 0€301MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnenuss 00 OOmMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.



YenoBek B MHpE BEUIECTB U MAaTEpUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTe€pHasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JJIEKTPOHHKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUSI.

XuMHs M 3[0pOBbE 4YEJIOBEKA: IPABHJIAa HCIOJB30BAHMS JIEKAPCTBEHHBIX IIPENapaTos,
npaBuiia 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HeOPraHUYeCKON XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUMN, ABISIOUIMXCA CUCTEMHBIMU JJISl OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIOJEHHE,  SKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usnka: Marepus, dHEprus, Macca, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI,
PagMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTHUECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHUE BEIeCTBa, (PU3NYECKUE BEJIMYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

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

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTb, METaJLITypIHus, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NUIIEBAs
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
[IPEnapaToB, MMPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpUajOB, 3JEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBiuBaeT TPeOOBAHHUS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO.

B coOTBETCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BbIJICTICHBI CJIEYIOIINE COCTABIISIOLIHE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKON TPaKIAHCKOH HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESITEIBHOCTU
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HCHHBIC TUIAHBI.

JImaHOCTHBIE pE3yJbTaTHl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHM W TPAaBUJIAMHU IOBEICHHUS,
CIOCOOCTBYIOLIUMH IPOLIECCaM CaMOIO3HAHMS, CAaMOPa3BUTHSA M HPABCTBEHHOI'O CTAHOBJICHHS
JTUYHOCTHU 00YyYaIOIUXCSI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
ONBITa TO3HABATEIHHON M TPAKTHYECKOW JEsITeIBHOCTH OOYYaIONIMXCS IO pealn3aiuu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHUA O0YYArOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

MPEJICTABICHUS O COIMMAIIbHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JIEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHnH yU9eOHBIX M MO3HABATEIIBHBIX 32124, BRITIOJHEHUN XUMUICCKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI IPYTHX
NIPY aHaJIN3€ Pa3IMIHBIX BUJOB yU4EOHOU NEesITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAyYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMUH;

YB&KEHHSI K IPOIECCY TBOPYECTBA B 0OOJACTH TEOPUU M TMPAKTUIECKOTO TPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTIDKEHHUS HAYKU €CTh PE3yNbTaT JIUTENbHBIX HAONIOJCHUN,
KPOTOTJIMBBIX SKCIIEPUMEHTALHBIX TTOMCKOB, TOCTOSTHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca M TI03HABATENbHBIX MOTHBOB B TIOJIYYCHHH M TMOCIEAYIOIIEM aHaIu3e
MHPOPMAIIAHU O TIEPETOBBIX TIOCTHKEHUSIX COBPEMEHHOW 0T€YeCTBEHHON XUMUH,

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEIICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHME W IIOCTYIIKM CBOMX TOBApUILEH C MO3ULHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZLOBOU I€ATENBHOCTH;

NOHMMAaHHUA UEHHOCTH TPAaBWJI WHAWBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MaCHOTO
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKOW JEeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUU IPAKTUYECKUX 3a1ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pasiyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIAYAIBHOW TPACKTOPHH OOpa3oBaHMUS,
Oyayweit npodeccuu U pean3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K NMPUPOJE, KaK HCTOUYHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAronpHUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIMYUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIBHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €IMHCTBE MPHUPOAbI M YEJIOBEKa, B TMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
I'YMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH pOJM B CO3JIaHMM HOBOW 0a3bl MaTepHaIbHOM
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHUHU  MEIMIIMHBL,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HAayUHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U HCCIIEN0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ysbTaThl OCBOCHUS YUEOHOro IpeaMera «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAIbHOM MTPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

OsJiajieHNe YHUBEPCAJIbLHBIMH YYeOHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

1) 6a3oBble JIOTHYeCKHe TeHCTBUS:

CaMOCTOATENILHO (POPMYNIHPOBaTh M aKTYaIM3MpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENeNATh e JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTaThl JICATEIBHOCTHU C MIOCTABJICHHBIMHU IEJISIMU;

HCIIOJIB30BaTh HpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n ﬂBJ'IeHI/II\/JI;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIINN;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIATE 3aKOHOMEPHOCTH U IMMPOTHBOPCUUA B paCcCMaTPHUBACMBIX SIBJICHUAX, d)OpMy.]'II/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,;

IMPUMCHATH B MIPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIuu — TPUA PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/a4, MPUMEHSITh HAa3BAaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O [TO3HAHMS BEIIECTB M1 XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYX/ICHUM;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHUAOB H (OPM TPEACTABICHUS, KPUTUUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHbIH $A3BIK B KayecTBE CpeACTBa Ipu pPabOTe C XHUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

OsiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMU J1efiCTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHMSI MO3ULIUI B XOZ€ 00CYX/I€HNS U 0OMEHA MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eau M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JEUCTBUN NPU BBIMOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIIAAITh CAaMOKOHTPOJIb CBOEHM JEATEIIBHOCTM Ha OCHOBE CaMoOaHalIu3a H
CaMOOLEHKH.



INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[TpenmMeTHbIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTpaXkaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUH O XMMHUYECKOH COCTaBIAIOLICH €eCTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHWM SIBICHUH HPUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOW s
pellIeHUs] NPAKTHUUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOLINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKasl CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJb, MOJISIpHas Macca, MOJIAPHBIA  00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMINa, paguKanl, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEpIKAIUE COECIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIekKAllUe B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBIECHUH, (aKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIIOIH30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS IIPU ONUCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPTaHUUECKUX BEIIESCTB
Y YpPaBHEHUI XMMHUYECKHX PEaKLM, U3rOTABJINBATh MOJAEIN MOJIEKYJ OPraHMYECKHUX BEIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OpPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEUIECTB ITI0 MX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpymie COeIMHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAllde COEIUHEHMs, BBICOKOMOJIEKYIIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBOJIUTh TPUBMAJIbHBIE Ha3BaHMs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITUJIEH, NMPOIUIIEH,
aleTUJIEH, STWIECHIJIUKOIb, TJIULEPUH, (QEeHOJd, (opManbAeruj, aleTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAETATh BHUAbI XUMHYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STAHOJI, STUJICHTJIUKOIb, TJUIEPUH, (EHOI, aleTalbIeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CIOCOOBI WX TMEPEepadOTKH M MPAKTUUECKOe MPHUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIMM I10 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHUMHUHM IPU H3YYEHHH BELUIECTB M XHUMHYECKUX SIBJICHUU
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATH CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUJIa MOJIb30BAHUS XUMUYECKON MOCya0l U
71a00paTOpHBIM 000PYAOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHYECKUH SKCIIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEILECTB, JeHaTypauusi O€JIKOB IpHU
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPATOPHBIM OOOpPYIOBAaHHUEM, NPEICTABIATh PE3yJIbTaThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(MOpPMAILIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/EHNA B OBITY M TPYAOBOM JEATENbHOCTH B ILEJSIX COXPAHEHMs] CBOEr0 3JI0pOBbI U
OKPY’KaloIllel MPUPOJIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA YKUBbIE OpraHU3MbI
ONpeAeNEéHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHsaTe Ha
npuMepax crocoObl YMEHBIICHHS M MPEJOTBPAIICHUS UX BPEAHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMuyeckux (Gpopmyit.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMHUU B TO3HAHWUU SBICHHM TPHUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHrsT TPAaKTHUYECKUX 3adad M OKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCTICHUs, XWUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DIJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus



ANEKTPOJIUTUYECKON Jauccolnanuu, nepuoauueckui 3axkoH J[. WM. MeHnngeneeBa, 3akoH
COXPAHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHMS W NPEBPALIEHUS SHEPrUU MPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SI3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXallue B OCHOBE IIOHUMAaHWsS NPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX SIBJIICHHH,
(akTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbBIC MPU3HAKK MMOHSATHH, YCTAHABINBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME NOHSATHUS MPU OMNUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
dopMyT BemIeCTB M ypaBHEHMH XWMHUYECKHX pPEaKLUUH, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTIECIBbHBIX HCOPraHHYECKUX BemlecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BECTh, HErali€Has W3BECTb, IIUThEBAas COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIEATh BAICHTHOCTD U CTETIEHb OKUCIICHUS X MMHYECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJIMYECKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYeCKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHMI;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICHI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepuU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. U.
MenzeneeBa, HCIHONB3YS TMOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuogam u rpynnam [lepuoaudeckoil cCMCTEMbl XMMHYECKUX d1eMeHTOB JI. 1.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, MOJATBEPXKJIATh CYIIECTBOBaHHE
TEHETUYECKON CBSI3M MEXJy HEOPraHWYeCKHMMH BEIIeCTBAaMU C IIOMOIIbK YpaBHEHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3TuIHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJacTUIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpalEHHbIC YpaBHEHUS pEakluii MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW TPOBOAWTH PEAKIUHU, MOATBEPKIAOIINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAclO3HaBaTh OMNBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauuYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bo3aeicTus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOLECChl, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHON KHUCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh



npecTaBieHuid 00 OOIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
peakIusaX, Macchl BELIeCTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJTHOIO M3 YYaCTBYIOILMX B PEAKLUH BELIECTB, TEIUIOBOro >PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYHOH U
71a00paTOPHBIM 000PYAOBAaHUEM, a TAKKE IpaBHiIa OOPAIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATH XHMHUYECKUN OSKCIIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOrO0 OOMEHA, KAaueCTBEHHbIE pEaKIMM Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajauy no Ttemam «Metawub» U «Hemeramibl») B COOTBETCTBMM C IpaBWIIaMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3ysiabTaThl XUMHUYECKOrO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxiuii u GopMyIHPOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT U
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa SKOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAHEHUS CBOErO 370POBbS U
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OIpe/ieIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TJK, noscHare Ha npumepax crocoObl
YMEHbILIEHUS U NPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHMUIA;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIMXcs: YMEHHME HCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

CUCTEMA OIIEHUBAHMS PE3YJIBTATOB

OneHka yCTHBIX OTBETOB.

OtMeTrka «5» - CTaBUTCA B TOM CJly4ae, €CJIM Yy4YalluhCs TIOKa3bIBa€T BEPHOE
NOHUMaHHE XMMHUYECKON CYIIHOCTH pacCMaTpUBAEMbIX SBJICHUM U 3aKOHOMEPHOCTEH, 3aKOHOB
U TEOPHii, TaeT TOYHOE OIpeesIeHNe U NCTOJIKOBAHNE OCHOBHBIX MOHSTHH, 3aKOHOB, TEOPHUH, a
TaKXe MPaBUIbHOE OIpEJeIeHNe XUMHUECKUX BEIWYHMH, UX €AMHUI] U CIOCOOOB M3MEpPEHHMS.
OtmeTKa «4» - cTaBUTCSA, €CJIM OTBET YUEHUKA YAOBJIETBOPSET OCHOBHBIM TPEOOBaHUSIM K OTBETY
Ha «5», HO J1aH 0e3 MPUMEHEHUs 3HaHUI B HOBOW CUTYyalluH, O€3 HCII0JIb30BaHMs CBSA3EH ¢ paHee
U3Y4EHHBIM MaTepHaJioM, €CIIM YYalluics JOMyCTHJI OAHY OMmHOKYy WM He Oojee IBYX
HE/I0UYETOB U MOXKET UX MCIPABUTh CAMOCTOSATENBHO HIJIM C HEOOJBIION MOMOIIBIO YUUTENs.
Otmerka «3» - CTaBUTCS, €CIIM YYallUicsS MPaBUIBHO TOHHUMAET XUMHUYECKYIO CYIIHOCTh
paccMaTpUBAeMbIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IENbHbIE TPOOEbl B
YCBOEHUM BOIIPOCOM Kypca XHMHUHM, HE NPEMSITCTBYIOUIME JATbHEUIIEMY YCBOECHHIO
IPOTrPaMMHOI0 MaTepHualia; HO 3aTPyIHAETCS IIPU PEeLIeHUH 3ajiay, TpeOyIoImuX mpeodpa3oBaHus
HEKOTOPBIX (popmyi, gomycTui He Oosiee o HOM TpyOoil U ogHON He rpyOoi ommoku. OTMeTKa
«2» - CTaBUTCS, €CIIM YJallUiiCs HE OBJIaIe]] OCHOBHBIMU 3HAHUSAMHU M YMEHHU B COOTBETCTBUU C



TpeOOBAaHUSMU MPOTPAMMEBI U JOMYCTHI OOJIbIIE OMMOOK U HEJOYETOB, YeM HEOOXOIUMO st
OLICHKHU «3» .
Ouenka nMcCbMEHHBIX PadoT.

OtmeTtka «5» craBUTCS 3a pPa0OTY, BBIMOJHEHHYIO IOJHOCTbIO 0€3 OmmHUOOK U
HenodeToB. OTMeTKa «4» CTaBUTCS 3a pabOTy, BBIMOJHEHHYIO MOJHOCTHIO, HO TIPH HAJUYHU B
Hell He OoJsiee oHOM rpyOoi OomMOKHM M OTHOTO HeAoYeTa ; He Ooiee Tpex HenoueToB. OTMeTKa
«3» CTaBUTCA, €CJIM YUCHUK BBIMOJIHWI MPAaBUIILHO HE MeHee 2/3 Bcel paboThl WM JOMYCTHII HE
OoJiee oHOM Trpy0OH OMMOKK M JABYX HEI0YETOB, HEe Ooyiee OJHOUN TpyOOH M OHOM HEerpyOoit
omnoOku, He Oojee Tpex HerpyobIX OMMOOK, OJHON HErpy0oil OIMOKH U TpEX HEIO0YETOB, MPU
HAJIMYUU YEThIpeX-MATH Hepo4ueToB. OTMeTKa «2» CTaBUTCS, €CIM YMCIIO OLIMOOK U HEJA0YETOB
MIPEBBICKIIO HOPMY OIICHKH «3» WIJIH BBITIOJHEHO MPABWIIBHO MeHee 2/3 Bcel padoTEHI.

OueHka TecTOBbIX KOHTPOJbHBIX Pa0doT.

[llkana mepeBona B NATHOALTBHYIO CUCTeMy olleHKH OTMmeTka «5» CTaBUTCS 3a
BoinoiHenne 90-100% pabotel. OTmerka «4» craButca 3a BbimonHenue 70-89 % paboThl;
OtMmetka «3» craBuTCs 3a BbloiHEHHE 50-69% OTMmeTKa «2)» CTaBUTCA 3a BBINOJIHEHUE MEHEE
50%,

Kputepun olieHWBaHUs 3KCIICPUMEHTAIBHBIX YMEHUU (JTAOOpaTOpHBIE W TPAKTHYECKUE
3aJIaHus ).

OtmeTKa «5» cTaBUTCS eciu paboTa BBINIOJHEHA IMOJIHOCTHIO M MPABHILHO, CHICTIaHbBI
MpaBUJIbHBIC HAOIIO/ICHUSI U BBIBOJIbI; SKCIIEPUMEHT OCYIIECTBIIEH M0 MJIaHy C YY€TOM TEXHHKHU
0e30macCHOCTH ¥ TpaBWJI pabOThI C BEIIECTBAMH U 00OpYIOBaHHEM; TPOSIBICHBI
OpPraHU3aIIOHHO - TPYJOBBIE YMEHHUS, MTOAEPKUBAIOTCSA YUCTOTA paboyero MecTa U MopsioK Ha
CTOJIE, SKOHOMHO HCIOJIBE3YIOTCS peakTHBBL. OTMETKa «4» CTaBUTCS eciii paboTa BBITOJHEHA
MPaBWIBHO, CIENaHbl TMpaBUIbHbIE HAOMIOJEHHS WM BBIBOJABI, HO TMPU 3TOM DKCHEPUMEHT
MPOBEJICH HE TIOJTHOCTHIO WIIH JIOIYIIEHBI HECYIECTBEHHBIC OMTUOKU B pabOTe C BEIIECTBAMU U
obopynoBanueM. OTmerka «3» CTaBUTCS eciid paboTa BBINOJIHEHA MPABUILHO HE MEHEE 4eM
HATIOJIOBUHY WJIM JIOMYIICHA CYIIECTBEHHAs OINMMOKa B XOJIe IKCIEPUMEHTa B OOBSCHCHHUH, B
o(opmIIeHUH pabOThI, B COOIIIOICHUU MIPABUIJI TEXHUKHU OE30MacCHOCTH Ha PadoTe C BEUIECTBAMHU
U 00Opy/ZOBaHUEM, KOTOpas HUCMpaBIAETCS MO TpeboBaHuio yuutens OTMmerka «2» CTaBUTCS
€CJIM JIOTYIIEHbI 0oJiee ABYX CYIIECTBEHHBIX OIIMOOK B XOJIe: IKCIEPUMEHTA, B OOBSICHEHUH, B
obopmiieHun pabOThl, B COOMIOJEHWM TIPABWJI TEXHUKU OE30MacHOCTH TIpuU paboTe ¢
BelleCTBAaMH U 000py0BaHUEM, KOTOPBIE yUaIIHiCS He MOKET UCIIPAaBUTH Jake N0 TPeOOBaHUIO
YUUTEIS.

OneHka NpoeKTHLIX padoT.

OtMeTKa «5» CTaBUTCS €CJIH 11T YETKO chOpMyTUpoBaHa U yOeIuTeIbHO 000CHOBAHA.
[IpencraBieH pa3BEepHYTHIM TJIaH JOCTIIKEHHS IENM TMpPOeKTa. Tema MpoeKkTa pacKpbiTa
MOJTHOCTRIO M WCcYepIbiBaromie. [IpoayKT IMOJHOCTBIO COOTBETCTBYET TPEOOBAHUSM KadecTBa
(ocTeTHdeH, yIoO€H B HCIIOJNIB30BAHUM, COOTBETCTBYET 3asBICHHBIM IensiM). OTMeTka «4»
CTaBUTCS e€ciM 1enb chOpMyIupoBaHa, HO He oOocHoBaHa. [lpencraBieH KpaTKui IIaH
JTOCTYIKEHHST 1LIeJM TpoeKTa. Tema MpOeKTa pacKkpbiTa HE MONHOCThI0. PaboTa comepxut
HE3HAYUTEIbHBI 00BbEM IMOAXOMANICH WHPOPMAIUU W3 OTPAHHYECHHOTO YHCIIA OJHOTHUITHBIX
UCTOYHUKOB. OtTMmeTka «3» CTaBUTCA e€clu 1elb cQopMylIHpoBaHA HEYETKO JHOO He
chopmymupoBana. [IpencTaBieHHBIN IJIaH HE BeNeT K JOCTIDKEHHWIO IEIH IMpoekTa. Tema
MpoeKTa packpbiTa (QparmMeHTapHo. bonbiias dYacTe mpeacTaBleHHOW WHGOpPMAUA HE
OTHOCUTCS K TeMe paboThl. B mHchMeHHOW dYacTH pabOThl OTCYTCTBYIOT YCTaHOBJICHHBIC
MpaBUJIaMU TIOPSAZIOK M YETKasi CTPYKTYypa, TOMYIIeHbI OMMOKK B oopMiIeHHU. BrICTyIUIeHe He
COOTBETCTBYET TPEOOBAHUSAM IPOBEICHUS MTPE3CHTAIIHH.

OuneHka ymeHuii peliaTh pacyeTHbIE 3a/1a4H.

OtMeTKa «5» CTaBHTCS €CIH B JIOTHYECKOM PACCYKJICHUW W PEIICHUU HET ONIHOOK,
3a/lada pelieHa palroHAIbHBIM crocoboMm; OTmeTka «4» CTaBUTCS €Cld B JIOTHYECKOM
pacCyXJICHUH W PEIICHHs HET CYIISCTBCHHBIX OMIMOOK, HO 3ajada pelieHa HeparoHaTbHBIM



CIOCOO0OM, WJIM JOMYIICHO HE Oojiee ABYX HECYHIECTBEHHBIX OMIMOOK. OTMeTKa «3» CTaBUTCA
€CIIM B JIOTUYECKOM PACCYXICHHH HET CYIIECTBEHHBIX ONIMOOK, HO JOMYIIEHa CYyIIeCTBEHHAs
OH_H/IGKa B MAaTEeMaTUYCCKUX pacucTax. OT1MmerKa «2» CTaBUTCA €CIU UMEETCI CYHICCTBCHHBIC
OIIMOKH B JIOTHYECKOM PACCYXKJICHUU U B PEIICHUU .

Ounenka pedepara.

Otmerka «5» CTaBUTCS €CIHM BBHIMOJIHEHBI BCe TPEOOBaHMS K HAMMCAHUIO M 3aIIUTE
pedepara: obo3HaueHa mpoOiieMa M 0O0OCHOBaHA €€ aKTyallbHOCTh, CACJIAaH KpaTKUW aHallu3
Pa3IMYHBIX TOYEK 3PCHUS HAa PacCMaTPUBACMYIO MPOOJIEMY M JIOTHYHO M3JI0KEHa COOCTBEHHAs
no3uIHs, CHOPMYIIUPOBAHBI BHIBOJBI, TEMa PACKPBITA MOTHOCTHI0. OTMETKa «4» CTAaBUTCS €CIIU
BBINIOJIHEHBl OCHOBHBIC TpeOOBaHHsS K pedepaTy M €ro 3amure, HO MPH ITOM JOIYIICHBI
HeI[O‘-IéTBI. B YaCTHOCTU, HUMCKOTCA HCTOYHOCTH B H3JIOKCHUM MaTcpuajlia; OTCYTCTBYCT
JIOTHYECKasl TOCJIEIOBATEIBPHOCTh B CYXXJICHUSX; HE BBIICpXKAaH 00BEM pedepara; MMEITCS
YIOyuicHus B Oq)OpMJICHI/II/I; Ha OOIIOJHHUTCIBHBIC BOIIPOCHI IPU 3aIUTC JaHbl HCTIOJHBIC OTBCTHI.
OTtmerka «3» CTaBHTCS €CIIM HMMEIOTCS CYHNIECTBEHHBIC OTCTYIUICHHS OT TpeOOBaHUH K
pedepupoBanuio. B uwacTHOCTH: Tema OCBEIlleHAa JHIIb YaCTUYHO; JOMYIIEHBI (PAKTUYECKUE
OMMOKK B coliepkaHuu pedepara WM MPU OTBETEC HA JIOTIOJHUTEIILHBIC BOIMPOCHI, BO BpEMs
3alIMTBl OTCYTCTBYeT BbIBOA. OTMeTKa «2» CTaBUTCS eciu TeMa pedepara He pacKpbITa,
00HApYKUBACTCS CYHIECTBEHHOE HETIOHMMAHUE MPOOJIEMBI
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