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1.JIOSAICHUTEJIbHAS 3AIINCKA

PaGouas mporpaMma IO XMMHUM Ha yPOBHE CpelHero o0pa3oBaHMs IOArOTOBICHA Ha
ocHoBe @eneparbHOr0 TroCYJapCTBEHHOTO OOpa30BaTENBHOrO CTaHAApTa OCHOBHOIO
obmero o6pasosamus, OOII COO COLI Ne 38 um. Crpaxosoii C.JL mrr Cupuyc,
IIporpaMmsl BOCIHTaHWsS oOydaromuxcs, ¢ ydérom KoHUenmuy NpenofaBaHus y4eOHOro
npeaMeTa «XuMusa» B 00pa3oBaTeIbHBIX OpraHu3alMax Poccuiickoit
deepaluH, peaTU3yIOLINX OCHOBHBIE 001€00pa3oBaTenbHbIe IPOrpaMMBbl (yrB. Pemenunem
Komneruu Musnpocpemenus Poccun, npotokon ot 03.12.2019 nomep I1K-48H).

OBILAS XAPAKTEPMICTHKA YUEBHOI'O ITPEJIMETA «XUMMS»

XuMudgeckoe OOpa3oBaHME, MONydaeMOe BBITYCKHHKAMH CpPEAHEH IIKOJEL, ABJIAETCH
HEOThEMIIEMOH JaCThIO UX 00pa3oBaHHOCTH. OHO CIIY)KHT 3aBEPLIAIOLINM 3TAlIOM pealn3aiu
Ha COOTBETCTBYIOIIEM €My 6a30BOM YpOBHE KIFOYEBBIX IIEHHOCTEH, NPUCYIUX LENOCTHOH
cucTeEMe XMMHYECKOro 06pa3oBaHus. DTH IEHHOCTH KacaloTCs II03HAHHS 3aKOHOB IPHUPOABIL,
GOpMHpOBaHKs MHPOBO33PEHHA M OOWIEH KyIBTYPHI YENOBEKa, a TaKKe OKOJOIHYCCKH
0GOCHOBAHHOIO OTHOLICHHS K CBOEMY 3IO0POBBIO M IIPHPOJHOH cpeme. Peamusyercs
XMMHUYECKOe OOpasOBaHME YJAIUXCs CPeIHEH IIKOJNBI CPEeNCTBAMH Y4eOHOro IpeaMeTa
«XuMHUsI», COIEpKAHHE M IOCTPOSHHE KOTOPOrO ONpENENEHbl B IpOrpaMme ¢ Yy4€TOM
crenuGUKE HAyKM XMMHH, e 3HadeHHs B NO3HAHWU MPUPOJBI M B MaTepHaNbHOH XXH3HHU
00IecTBa, a TakXke ¢ yJ4ETOM OOIMX IeNed U IPUHIMIIOB, XapaKTepU3yIomMUX COBPEMEHHOE
COCTOSIHHME CHCTeMBI cpefHero obmero obpasosanus B Poccumiickodt @emepaumu. Tak,
HampuMep, Ipd (GOPMHUPOBAHHM CONEPXKAHMS MpeAMeTa «XHUMHSI» YYTEHBI CIEXYIOUIUe
[IOJIOXKEHHS O CrienupuKe U 3HAYECHUU HAYKH XUMUH:

-X¥MHES KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0co0yIo pojb B COBPEMEHHOM
[MBWIM3ALMM, B CO3JaHMH HOBOW 6a3bl MaTepuanpbHOM KynbTyphl. OHa BHOCHT CBOW BKIan
B QOPMHMpPOBaHHE pPAIMOHAIBHOIO HAYYHOrO MBIIUICHHS, B CO3JaHME IIENIOCTHOTO
Ipe/CTaBleHus 00 OKPYXaIOIeEM MHpPE KakK O SOUHCTBE IPHPOABI M YEIOBEKA, KOTOPOC
dopMHupyeTCs B XMMUY Ha OCHOBE IIOHMMAaHMs BEIECTBEHHOIO COCTaBa OKPYKaIOIIEro MHUpa,
OCO3HAHHUS B3aHMOCBS3M MEXIY CTPOCHHEM BEIIECTB, MX CBOMCTBaMH H BO3MOXHBIMHU
00JacTIMHI IPUMEHEHHA.

-TecHo B3auMOEHCTBYS C APYTMMHE ECTECTBEHHBIMU HayKaMH, XMMHS CTaJla HEOTBEMIIEMOH
YacTBIO MUPOBOM KYJIBTYpPbl, HEOOXOIMMBIM YCIOBHEM YCIIELUIHOTO TPyJa M XHU3HHM KaXIO0ro
yrneHa obmectBa. CoBpeMeHHas XUMMS KaK HayKa CO3MZaTelbHasi, Kak HayKa BBICOKHX
TeXHOJOTMil HampaBlieHa HAa peIleHHe ITIOOANBHBIX IIpoOJeM YCTOMYMBOrO pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM, NMUINEBOH, dKOJOTMYECKOH Ge30MacHOCTH H
OXpaHBbI 3I0POBBA.

B cooTBercTBUH ¢ 00mmMy Henamu u npuaimnamMya COO comepkanue npeaMeTa « XUMHS»
(10—11 xmaccel, 06a30BBI YPOBEHb HM3YyYEHHs) OPHUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha
0OIIEKyIBTypPHYIO IOATOTOBKY OOydYaroImuxcs, HEOOXOOMMYIO MM [UId  BBIPAaOOTKH
MHPOBO33PEHYECKUX OPHUEHTHUPOB, YCIEITHOIO BKIIOYEHHS B XU3Hb COLUYMa, IPOJOJDKEHUS
00pa3oBaHus B Pa3IMYHBIX 0071acTAX, HE CBA3aHHBIX HENOCPENCTBEHHO C XUMHUEH.

CoCTaBIfIOMMMH TIpeaMeTa «XUMHS» SBIIIOTCS 0a3oBble Kypchl — «OpraHuyeckas
xumusa» B «OOmas ¥ HeopraHuyeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHUsA
KOTOPBIX SBJISIFOTCS OCHOBEI 06a30BOM HayKy: CHCTeMa 3HAHUM 110 HEOPTaHMYECKOH XMMHHU (C
BKJIIOYEHHMEM 3HAHHM u3 o0Inedl XMMHUHM) U OpraHudeckoil xumuu. PopMHpoBaHHME NAHHOM
CHCTEMBI 3HAHHM NPH U3YYCHUHU IpeaMeTa 00ecreuuBaeT BO3MOXKHOCTE PACCMOTPEHHS BCETO
MHOTr000pa3us BEIeCTB Ha OCHOBE OOINUX MOHSTUMN, 3aKOHOB U TEOPUH XHUMUH.

CrpykTypa comepxanus KypcoB — «Opranugeckas xumusa» 1 «O01mas 1 Heopranudeckas
XUMHES» CHOPMUPOBaHA B IpOrpaMMe Ha OCHOBE CHCTEMHOIO IOAX0Ja K M3y4YEHHIO Y4EOHOro
Marepuaja © OOyCJOBIEHAa HCTOPHYECKHM OOOCHOBaHHBIM Da3BUTHEM 3HAHUM Ha

E.N
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CYIIHOCTH IOCTYIHBIX 0GOOMEHMH MHPOBO33PEHYECKOrO XapaKTepa, O3HAKOMIECHHE C
ucTopuell X pa3sBUTHA U CTAHOBIICHHUS,

- ¢opMupoBaHHWE M pasBHTHE IPENCTAaBIEHHN O HAy4HBIX METOIAaX NO3HAHMA BEUIECTB M
XUMHYECKHMX PeaKiuii, HeOOXOOUMBIX UL IPHOOpETeHHs yMEHUA OPHEHTHPOBATHCA B MHPE
BEIIECTB W XHMMHYECKHX SBIEHHH, MMEIOIIMX MECTO B IIPUPONE, B IPAKTUIECKOH H
[IOBCETHEBHOM >KU3HU;

- pa3BUTHE YMEHHMI U CIIOCOOOB JEATENBHOCTH, CBA3AHHBIX C HAOMIONEHHEM H 00BICHEHHEM
XAMHUYECKOTO SKCIEPHIMEHTA, COOIOACHIEM IIPaBHIT 6€30IaCHOTO OOpaIeH:s C BEMECTBAMH.
Hapsmy ¢ 5THM conep)kaTelbHas XapaKTepUCTHKa Leied M 3a7ad H3yYeHHA NpEIMeTa B
IIporpaMMe YTOYHEHa U CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH NPHOPUTETaMH B
cucteme obuiero cpemHero obpasosanus. CerofHs B IpPeNOfaBaHWM XUMHM B OoibLieil
CTENeHW OTHA&TCA IIPENNOYTEHHe NPAKTUYECKOH KOMIIOHEHTE COMEpXKaHusd OOydeHHs,
OPHEHTHPOBAHHOM Ha IOATOTOBKY BBIITYCKHHKA IIKOJIBI, BIACIOIIEO HE HabOpoM 3HaHUH, a
GYHKIMOHATBHOM PaMOTHOCTBIO, TO €CTh CIOCOOaMM M YMEHHAMH aKTHBHOIO IIOJIy4eHUS
3HaHMH ¥ IPMMEHEHHS UX B pealbHOM JXM3HM UL PEIIEeHUs IPAKTHIECKHX 3a1ad.

B 570i1 CBS3M IIPY M3yYeHHH NpeAMeTa «XUMUI» JOMUHMPYIOIIEE 3HAYEHUE NPHOOPETaroT
Takue LM U 3a0a49d, KaK:

- ajanTanys 06y4aromuXcs K yCIOBUSM IUHAMUYHO Pa3BUBAIONIET0C MUPa, GOpMUpOBaHUE
MHTE/UIEKTyaJbHO DPa3BUTOM JMYHOCTH, IOTOBOH K €aMOOOpa3’oBaHHIO, COTPYIHHYECTBY,
CaMOCTOSTENFHOMY IIPUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JXM3HEHHBIX CHTYallMsX,
CBA3aHHBIX C BEIIECTBAMH M X IPUMEHEHUEM;

- (opMupOBaHKE y 00YJAIOIIIXCS KIFOYEBEIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIHIH ), UMEIOLINX
YHHUBEpCAIbHOE 3HAYSHHE I Pa3IUYHBIX BUIOB NEATEIBHOCTH: PEIICHHUA npobieM, IOUCKA,
aHanu3a 1 06paboTky MHGOPMAIHH, HEOOXOMUMBIX [ IPHOOPETEHHUS ONBITa AEATEIBHOCTH,
KOTOpas 3aHMMAeT BAXXKHOE MECTO B IIO3HAHMH XMMHHM, & TakKe JUl OLCHKH C MO3HIMH
SKOJIOTMYECKO} 6Ee30IMacHOCTH XapaKTepa BIMSHUA BELIECTB M XMMHYECKHUX IIPOLIECCOB Ha
OpraHu3M 4ejoBeKa U IPHPOAHYIO Cpeny;

- pa3sBHTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYANbHBEIX M TBOPYECKUX CIOCOOHOCTEH
00Y4YaOIIHMXCS: CIHOCOOHOCTH CaMOCTOATENBHO IIPUOOpETaTh HOBBIC 3HAHMA IO XMMHUM B
COOTBETCTBUM C  JKU3HEHHBIMM  IOTpeOHOCTAMH,  HCIOJIb30BaTh  COBPEMEHHBIE
HMHQOPMAIMOHHbIE TEXHOJNOTHK VIS IIOMCKA M aHaIM3a y4eOHOW M Hay4HO-IONYIIPHOU
UH(GOPMAIMH XUMHYECKOTO CONECPIKaAHMS,

- (opMupOBaHHe U pa3BUTHE y 00YJAIOUIMXCSA ACCOIMATABHOIO U JIOTUYECKOTO MBIIICHHS,
HaOTIONATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOIMMEI, B
YaCTHOCTH, [IPY IUTAHUPOBAHUY U IIPOBEICHUHN XMMUYECKOTO 3KCIIEPUMEHTA;.

- BOCHHUTAHHE Y 00yUYArOIIUXCS YOSKIEHHOCTU B TyMaHHUCTHYECKOM HAIPABIEHHOCTH XUMUH,
€é BaXHOM pOJNM B pEUICHUM INI0OATBHBIX NMPOOJIEM DPallMOHAIBHOIO IPHPOAONIOIb30BAHMS,
IOIIOJHEHHS SHEPrETHYECKUX PECYPCOB U COXPAHEHUS IIPUPOTHOIO PaBHOBECHS; OCO3HAHHUS
HEOOXOOMMOCTH OEpeXHOr0 OTHOIIEHMS K IPUpOJE M CBOEMY 3IO0POBBIO, a TaKxke
IpUOOpETEHNs OMBITA WCIONB30BaHMS IOJTYyUYCHHBIX 3HAHMH Ul IPHUHATAS TPaMOTHBIX
pEelleHuH B CUTyalUsIX, CBI3aHHBIX C XMMUYECKUMH SBJICHUAMH.

Ilenn ¥ 3amayv M3yYeHHWs NpeaMeTa «XUMHS» IIONIYyYHIH IOAPOOHYI0 METOIUYECKYIO
HHTEPIpETAIMIO B pasnene nporpamMMbl «llnaHupyemsle pe3ylbTaThl OCBOEHHS IPEIMETAY,
Onarogaps yemy obecriedeHo YETKOE IPEeNCTaBIeHUE O TOM, KaKie 3HaHUA H YMEHHUSI UMEIOT
IpsSIMOE OTHOIICHUE K peanu3aliy KOHKPETHON LENH.

MECTO YYEBHOI'O ITPEAMETA «XUMUVS» B YYHEBHOM ITJIAHE

B cucreme cpemsero obmero obpasoBaHus «XHUMHA», U3ydaeMmas Ha 0a30BOM YpOBHE,
OpH3HAHA 00s3aTebHEIM Y4eOHBIM IpeIMeTOM, BXOIILIMM B COCTaB IIPEIMETHOH 00nacTu
«EcTecTBeHHbIe HayKkuy. YUeOHBIM IJJAHOM Ha €€ u3ydeHue otBeneHo 70 yueOHBIX 4acoB, IO
1 yacy B Hememro B 10 1 11 xi1accax cOOTBETCTBEHHO. B TemMaTnueckoM IJIaHUPOBaHUH yKa3aH
pe3epB yueOHOro BpeMeHH, KOTOPOE peKOMEHIYETCS U1 pealr3alil aBTOPCKUX IOAXO0JO0B I10
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XUMHYECKUE CBOMCTBA (PeaKIliy C aKTUBHBIMA METaJUIaMH, TaJOre€HOBOIOPOaMH, TOPEHHE),
npuMeHeHue. BOIOPOXHBIE CBSI3M MEXTY MOJEKyTaMH CIMPTOB. JIGHCTBHE METaHOTA K
3TAaHOJIA Ha OPraHu3M 4YellOBeKa.

MHOTrOATOMHBIE CIIHPTHL. OJTHIEHIIMKONL M IJIMLEPUH: CTPOEHHE, (u3nyecKue u
XUMHYECKUe CBOMCTBA (B3aUMOJEUCTBUE CO IEIOYHBIMYA METAIIAMY, Ka9eCTBEHHA PEaKIMs
HAa MHOTOATOMHBIE cOMpTEI). JleficTBHe Ha opraHusM yejnoBeka. [IpumeHeHue riuuepuHa U
STHJICHTJIMKOILA.

DeHOI: CTPOCHHE MOJIEKY I, PU3MYECKHUe U XUMITIECKHE CBOHCTBA. TOKCHYHOCTE eHona.
[TpumeHenue GeHona.

Anpmeruasl W KeTOHbL PopManblerui, aueTalblerdi: CTPOeHHE, (Qu3MYecKue H
XUMUYECKHe CBOMCTBA (PEaKUHMH OKHCIEHHs W BOCCTAHOBICHHM:, KaUeCTBEHHbIE DEaKluH),
[IOJIy4YeHHE U IIPUMEHEHHE.

AIETOH: CTpoeHMe, (u3MUECKHe M XHUMUYECKHE CBOMCTBA (peaKiid OKHCICHHA H
BOCCTaHOBJICHH), IOTy4E€HHE U IPUMCHEHUE.

OIHOOCHOBHEIE IpeebHbe KapOOHOBBIE KHCIOTHL. MypaBbiHas U YKCYCHas KHCJIOTBI:
cTpoeHMe, (hU3MIECKHe M XMMHUYECKHE CBOMCTBa (CBOMCTBa, oOmMe M KIacca KHUCIOT,
peaxius STeprubUKALKH), TONydeHHe U puMeHenre. CTeapuHOBas ¥ OJIEMHOBAs KHCIIOTHI KaK
IPEICTABUTENH BEICIIUX KApOOHOBBIX KHCIOT. MBIIa Kak COJU BBICIIMX KapOOHOBBIX KHCIIOT,
HX MOIOIIEe NEHCTBHE.

CroxHbIe 5QHPH! KaK MPOM3BOIHBIE KapOOHOBBIX KHCIOT. [MAPONHM3 CIOXKHBEIX 3QHUpPOB.
XKupsr. [uaponus xupos. [IpumeHenne xupoB. buonoruyeckas poib XUPOB.

VIIeBobl: COCTaB, KIIacCH(MHUKAIMA yIIeBOA0B (MOHO-, M- K IonKcaxapusl). ['mokosa —
TIpocTeimuii MOHOCAXapy: OCOOEHHOCTH CTPOEHHS MOJIEKYIBI, GU3NIECKIE M XMMHIECKHE
cpoiicTBa (B3ammogeiicTeue ¢ ruxpoxcuaoMm Memu(ll), oxucneHne aMMHaYHBIM PacTBOPOM
oxcuma cepebpa(l), BOCCTaHOBIEHHE, OpOXXKeHME TIJIIOKO3BI), HaXOXIEHHE B IPHUPOZE,
npuMeHeHue, bronoruyeckas poib. PorocunTes. OpyKTO3a KaK H30Mep ITHOKO3BL.

Caxapo3a — IpeIcTaBUTENb OMCAXapUIOB, THAPONHN3, HAXO0XACHHUE B IpHpOE H
IpUMEHEHHE.

Kpaxman ¥ LeUIoI03a Kak IpupoaHble nonuMepbl. CTpoeHue Kpaxmaia U IeUIIONO3BL.
du3nuecKye 1 XMMUYECKHe CBOMCTBA KpaxMmaia (THIpOIi3, KaueCTBEHHAs PeaKLis C HOIOM).

DKCIIEpUMEHTATIbHBIE METONBl HM3YUEHMs BELIECTB M HX IIPEBPAINCHHN: NPOBENCHHUE,
HabMIOZCHNE M ONMCAHME JEMOHCTPAI[MOHHBIX OIBITOB: IOPEHHE CIIMPTOB, KAa4YeCTBEHHBIC
peaKnuy OJHOATOMHBIX CIMPTOB (OKHCIeHHe dTaHona okcuiaoM memu(Il)), MHOroaToMHBIX
coupToB (B3amMozelcTBue riuiepuHa ¢ rugpokcunoM Memu(Il)), ampaerunos (okucneHue
aMMuauHEIM pactBopoM okcuma cepebpa(l) m ruapoxcumom Mmemu(Il), B3aumonencTsue
Kpaxmajia C HMOZOM); IpOBeINeHME IPaKTHYEeCKOM paboThL: CBOMCTBA pacTBOpa YKCYCHOH
KHUCIIOTBL.

PacuérHble 3anayn

Berumcienus 10 ypaBHEHHIO XHMHYECKOM peakunud (Macchl, 00BEMa, KONMYECTBA
HCXOIHOIO BELECTBA MM MPOAYKTa PEaKIMH II0 M3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIHH).

A3zoTcoaepaKalye OpraHu4ecKyue CoeIMHEHU

AmuHpl. MeTUIaMUH U aHWIMH: COCTaB, CTPOeHHE, GU3UUECKUE U XUMHUYECKHE CBOMCTBA
(ropeHHe, B3aUMOJEHCTBUE C BOJOU U KUCIOTAMH).

AMUHOKHCIIOTHI Kak aM(GOTEpHEIE OpraHuYecKue coequHeHus. PU3nUecKue U XUMUIECKUE
CBOMCTBAa aMHUHOKHCIOT (Ha IpUMepe IJIMIMHA). BHOoIormueckoe 3HAYEHHE aMHHOKHUCIIOT.
[lTentunsL.

Benku xak mpupOgHBIE BBHICOKOMOJEKYJSpHbIE cOoeOuHEeHHUs. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHAsT CTPYKTypa OeNkoB. XHUMHUYECKUE CBOMCTBA OEIKOB: THUAPOJIM3, AEHATypalus,
Ka4yecTBEHHBIE PeaklUy Ha OeKy.

OKcIepuMeHTaIbHbIE METOIBl M3Y4YEHHs BEIIECTB M HX IpEeBpalleHui: HabmoneHue U
ONMCaHWE NEMOHCTPALMOHHBIX OIIBITOB: JeHATypauus OeNKOB IpU HarpeBaHWM, LIBETHHIE
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[eHeTHYeCKas CBSI3b HEOPraHMYECKUX BEIIECTB, IPHHAMLIEKAMKX K Pa3IMIHbIM KIIacCaM.

Xumudeckas peakimua. Krnaccumduxauus XHMHYECKMX peakuuii B HEOPraHMYecKod H
OpraHMYECKON XUMUH. 3aKOH COXPaHEHH MaCChl BELIECTB; 3aKOH COXPAHEH!S X IPEBPAIICHHUA
SHEPIUH IIPU XUMUYECKHUX PEAKIUIX.

CKOpOCTh pPeaKiuy, e 3aBHCHMOCTh OT Da3IMYHbIX (aKTOPOB. OO6paTuMble pEaKIMH.
Xumudeckoe paBHoBecue. PakTOpPBI, BIHAIOIIME HA COCTOSHHME XHMHMYECKOIO PaBHOBECHA.
[Mpuanun Jle Illarense.

DnexTpomuTHyueckas aucconpanys. CunbHble W crnabble SIEKTPOTHTEL Cpena BOOHBIX
PAacTBOPOB BEIIECTB: KUCIIasi, HEUTpanpHas, menoysas. [IoHITHe 0 BONOPOAHOM II0KasaTene
(pH) pactBOpa. Peaximu moHHOro obmewa. I'mmpomu3 HEOPraHUYECKUX M OPraHHYECKUX
BEIIIECTB.

OKMCIIUTETBHO-BOCCTAHOBUTENbHEIE peakiuy. IIoHATHE 00 3JeKTponM3e pacIiaBoB H
pacTBOpOB couieit. [IpuMeHeHue aIeKTponusa.

JKCIIepUMEHTATbHEIE METOAB! H3YYeHHs BEIIECTB M HMX IpPEBpAllleHMH: JEMOHCTpalKs
tabmuan «[lepronmdeckas cucTeMa XuMEdeckux sneMentos [V Menneneesay, usydenue
Mofeneil KpPHCTAUIMYECKUX DEMETOK; HaONroJeHue ¥ OIMCAaHHEe JEMOHCTPAIMOHHBIX H
nabOpaTOPHEIX OIBITOB (PasloXXEHHE MEPOKCHIA BOJOPOAa B IPUCYTCTBHU KaTalM3aropa,
oIpesieIeHre CpeBl PACTBOPOB BEMIECTB C IOMOIIBIO YHUBEPCANIBHOIO HHIMKATOPA, PEaKIMH
MOHHOTO 0OMeHa); POBEIeHNe TIPAKTUYECKOH paboThl «BiusHuMe pasniuHbIX (pakTOPOB Ha
CKOPOCTh XMMUYECKON PEaKIIU).

PacuérHble 3a1aun

PacuéThl 10 ypaBHEHHMAM XMMHIYECKHX PEaKIi, B TOM YHMC/Ie TEPMOXHUMHIUECKHE PACUETHI,
Pacy&ThI C MCIOIb30BAHMEM IIOHATHSA «MaccoBas 10/ BEMECTBAY.

Pazgen 2. Heopranuyeckas XMMHS

Hemeramtsl. [Tonoxenue HeMeTauioB B [leproaudgeckol CUCTEME XMMHYECKUX 31EMEHTOB
I.U. MenneneeBa u OCOGEHHOCTH CTPOEHHs aTOMOB. Pu3WyecKue CBOMCTBA HEMETAJLIOB.
AJLITOTpOIIHS HEMETAUIOB (Ha IIPUMepe KHUCI0poa, cepkl, hocdopa 1 yriepoza).

XuMHAYECKAe CBOMCTBA BaXHEHIIMX HEMETALIOB (TalOreHOB, CEphl, a30Ta, (ocdopa,
YIIEpoAa ¥ KpeMHHSI) M HX COECIMHEHHH (OKCHAOB, KHCIOPOJCOAEPKAIMMX KHCIIOT,
BOJOPOIHBIX COETUHEHHH).

[IprMeHeHHe BAXKHEHIINX HEMETAILIOB M MX COSIMHCHUH.

Metawsl. [lonoxesue MeTamioB B [leproauueckoil cucTeMe XMMHUIECKUX 3/1eMeHTOB [l
U. Menneneesa. OcOGEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000J09eK aToMOB MeTayioB. Obmme
dbusmyeckue cpoiicTsa MeTawoB. CIUIaBbl METAIOB. DIEKTPOXUMUIECKHH Psifi HANPSDKCHHUH
METaJLIOB.

XuMuyeckue CBOHMCTBA BaKHEHINMX METAUIOB (HATpHMM, Kaiui, Kaublui, MarHui,
AIFOMMHHUHA, LIHHK, XPOM, XKeJIe30, MENlb) U UX COEIUHEHMH.

O61mme crocobsl moiaydeHus MertautoB. Meramryprus. Kopposus merannos. CrnocoOsl
3aIIUTE] OT KOppo3uH. [IpuMeHeHre METaJIOB B OBITY ¥ TEXHHUKE.

DKCIIEpUMEHTATIBHBIE METONBl M3YYCHHS BEUIECTB M MX IPEBpallleHHA: H3ydYeHHUe
KOJIeKIMH «MeTaisl ¥ CIUIaBbl», 00pa3loB HEMETAUIOB; PELIEHUE 3KCIEPUMEHTATBHBIX
3amay, HaOmIOJeHHEe M ONMCAaHHe JIEMOHCTPAIlMOHHBIX U  JabOpaTOpHBIX  OIIBITOB
(B3auMoOIeiicTBIE THAPOKCHIA ATIOMUHHUS C PACTBOPAMH KMCIIOT M INETIOYEH, KaYeCTBEHHbIE
peaxIiy Ha KaTHOHBI METaILIOB).

Pacuéruple 3amauu

PacuéTrl Macchl BelecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
UId 00BEMY OIJHOIO M3 YYaCTBYIOIIMX B PpEaKlMM BELIECTB; pacuéThl Macchl (00BEMa,
KOJINYECTBA BEIIECTBA) IPOAYKTOB PEAKIIUHU, €CIH OAHO U3 BELIECTB MMEET IPUMECH.

XuUMHS U KU3Hb

PoJib XuMUH B 00€CIEUEHUH SKOJOTHUECKOM, SHEPreTHUECKON U MUIIEBOH 0€301acHOCTH,
pa3BUTHM MeIWIMHBEL [IOHATHE O HAy4HBIX METOJAaX IIO3HAHMS BEIUECTB M XHUMHYECKHX
peaxkuui.
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JIMYHOCTHBIE pPe3yNbTaThl OCBOEHHs NpeAMeTa «XHMHA» OTPAKAIOT CHOPMUPOBAHHOCTH OIBITA
TI03HABATENBHOM 1 IPAKTHYECKOH [eSTeNbHOCTH 00y JaIOIXCs [0 pealu3alliy IPHHATEIX B 00IIEeCTBe
LEHHOCTeM, B TOM YUCJIE B YaCTH:
1. T'paxkaaHCKOro BOCIHTAHHS:
— 0CO3HAHMSA 00YJAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHEIX IIPAB U 00sA3aHHOCTEH, YBa)XKEHUS K 3aKOHY H
IIPaBOIOPAIKY;
— NIpe/CTaBIeHUs O COUMATBHBIX HOPMaX M NMPABHIAX MEXTMIHOCTHBIX OTHOUICHHH B KOJUIEKTHEBE;
MECTO B IIO3HAHUH XUMHMHU.
- FOTOBHOCTH K COBMECTHOM TBOPYECKOM AESTENBHOCTH IPH CO3JaHUU y4eOHBIX IPOESKTOB, PELICHUH
yue6GHBIX U [I03HABATEIBHBIX 3324, BHIIOIHEHUN XUMIYECKUX SKCIIEPUMEHTOB;
— CIIOCOOHOCTH NMOHMMATh M IPHHHUMATh MOTHBEI, HAMEPEHMs, JIOTUKY M apryMEHTBl JPYTHX NpH
aHAIIM3€ Pa3/IMYHbIX BUIOB yIEOHOM NEATENBLHOCTH;
2. IIaTpHOTHYECKOIro BOCIMTAHMS:
— IIEHHOCTHOTO OTHOIIEHHMS K HCTOPUYECKOMY U Hay4YHOMY HACIEIMIO OTEYECTBCHHON XUMHUY;
— yBaKEHHs K IPOLIECCY TBOPYECTBA B OONACTH TEOPHH M IPAKTHYECKOro MPHMEHEHHUS XUMUH,
OCO3HAHHS TOrO, YTO JHOCTH)KEHHMS HAyKM €CThb pe3ylbTal MIMTENbHBIX HaOMONEeHUH,
KPONIOTJIMBEIX SKCIIEPHMEHTAIbHBIX IIOUCKOB, IOCTOSHHOIO TPYAa YYEHBIX U IPAKTUKOB;
— HHTepeca i IO3HABATETEHBIX MOTHBOB B IIOTY4EHHMH ¥ IIOCTEYIONEM aHam3e HHPOpMAluy O
TIEpeNOBBIX JOCTHKEHUSIX COBPEMEHHOM OTE€YECTBEHHON XUMHY;
3. JlyXOBHO-HPABCTBEHHOI0 BOCIHTAHMS:
— HPaBCTBEHHOT'O CO3HAHMS, 3THYECKOrO MOBENCHU;
— crmocoOHOCTH OLEHMBATH CHUTYAIlMH, CBS3aHHBIE C XMMHUYECKMMH SBICHUSMH, U IPUHUMATh
OCO3HAHHEIE PELIEHHUS, OPHEHTHPYSCH HAa MOPaJIbHO-HPaBCTBEHHbIE HOPMBI ¥ LIEHHOCTH;
— TOTOBHOCTH OLCHHBaTb CBOE IIOBEJEHHE M IIOCTYIIKM CBOMX TOBApHINEH C IO3MUMH
HPABCTBEHHBIX ¥ IPABOBBIX HOPM H OCO3HAHHUE IIOCIEACTBUM STUX IOCTYIIKOB;
4. ®opMupOBaHHUS KyJbTYPbI 3010POBbs:
— mOHMMaHHS LEHHOCTEH 3J0poBOro U Oe3omacHOro o0pasa >XM3HM; HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHOMY (HU3MUECKOMY U IICUXUYECKOMY 3I0POBBIO;
— CcOOMIOeH s IPaBrIT GE30IaCHOr0 0OpaIleH s C BEIECTBAMH B OBITY, IOBCEJHEBHON XKU3HH U
B TPYIOBOMH AEATEIBHOCTH; ;
— NOHMMAaHHS IEHHOCTH IPaBUIT HHIMBUIYaIBHOTO U KOJLUIEKTHBHOIO O€30I1aCHOTO MOBEICHHUS B
CUTYyaIlHAX, YIPOXKAIOIMX 3I0POBBIO M KU3HU JIHOJAEH; OCO3HAHMS NOCIEACTBHM M HEIpPUITHA
BpEIHEIX IPUBBIUEK (YIOTPEOICHNS AIKOTOJIs, HAPKOTHKOB, KyPEHHU);
5. TpynoBoro BocuTaHULA:
— KOMMYHHMKATHBHONW KOMIIETEHTHOCTH B Y4eOHO-MCCIENOBAaTEIbCKON AEATEIbHOCTH,
0OIIECTBEHHO I10JIe3HOM, TBOPUECKOH U APYTHX BULAX AEATENBHOCTH;
— YCTAaHOBKM Ha aKTHBHOE YdYacTHE B pEIICHMH IPaKTUYECKHX 3amad COLHUANbHON
HAIpaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJEI);
- MHTEpeca K MPaKkTUIeCKOMY H3y4eHHIO IpodeCcCHH DPa3lIMyYHOro poja, B TOM YHMCIEe Ha OCHOBE
[IpUMEHEHHS IPEMETHBIX 3HAHUH 10 XMMUH;
— yBa)XKEHHS K TPYLY, OISM TpyAa U pe3ylbTaTaM TPYIOBOM JEATENLHOCTH;
— TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HMHIMBUAYaTbHOH TpaeKTOpuM oOpa3oBaHus, Oymylien
npodeccurt U peanM3alMy COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMUH, HHTEPECOB U IOTpeOHOCTEH 00111IeCTBa; .
6. DKOJIOrH4eCKOro BOCIHMTAHMSA:
— DKOJIOTHYECKH IIeJecO00pa3HOro OTHOIIEHHS K IPUPOMAE, KaK MCTOYHMKY CYyLIECTBOBaHMSA
JKU3HH Ha 3emiie; ,
— IIOHUMAaHHUA TIJOOATEHOr0 XapakTepa O3KOJOIMYEeCKUX IpobneM, BIUSHMA SKOHOMUYECKHX
IIPOLIECCOB Ha COCTOSIHUE IPUPOIHON ¥ COLUAIBHOM CPEH;
— OCO3HaHHS HEOOXOIUMOCTH HCIOJIB30BAHUS NOCTHMXKEHUH XMMHUHM OJIS PELIeHHs BOIPOCOB
PaLMOHAIBHOI0 IPUPOAOIIOIE30BAHM;
— aKTUBHOTO HETIPHUATUS NEeHCTBUM, IPUHOCAIIUX BpE OKpYXKaroLel IpupoaHOM cpene, yMEeHus
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— OIpeneNATh LeNy NeATeIbHOCTH, 3a/aBas MapameTpsl M KPUTEPUH MX NOCTIIKCHHS,
COOTHOCHTH Pe3yJIbTaThl AESTENbHOCTH C IOCTABICHHBIMH LEILIMU;

- HCIIONB30BaTh [P OCBOCHUM 3HAHMH NPHEMEI JIOTMYECKOTO MBIIUICHHUS — BBIIETIATH
XapakTepHble IPU3HAKW IIOHATHH M yCTaHaBIMBaTh HX B3aMMOCBA3b, HCIOJB30BATH
COOTBETCTBYIOIIME TIOHATHS 11 OOBICHEHHUS OTAEIBHBIX (aKTOB U SBICHUH; ,

— BHIOMpaTh OCHOBAHWMS W KPUTEPHMH I KIacCHM(UKAlM¥ BEIIECTB U XHMHIECKHUX
peaxuui;

— YCTaHAB/IMBATH IIPUYUHHO-CIICACTBEHHBIE CBA3H MEXKIY H3yJIaeMBIMH ABJICHUAMHM;

— CTpOMTb JOTHYECKHE PAcCYXICHHs (MHIyKTHBHBIE, NENyKTHBHbBIE, [0 aHANOIHH),
BBISBIATH 3aKOHOMEPHOCTH M IPOTHBOpDEYMS B paccMarpuBaeMbIX  ABJICHHUAX,
bopMyIHpOBaTh BEIBOIBI M 3AKIIIOUCHHUS;

— NPHMEHSTH B IIPOIIECCE MTO3HAHMS UCIIONIB3YEeMbIe B XUMHHU CHMBOJIMIECKAE (3HaKOBBIE)
MOJIENH, IPeoGpPa30BHIBATE MOJEIBHbIE [IPSACTaBICHNA — XMMUYECKUH 3HAK (CHMBOI)
alIeMeHTa, XMMHYecKas (Gopmyia, ypaBHEHHE XMMHYECKOM peakluu — IpH PEIICHHH
yueOHBIX II03HABATEIBHBIX M NPAKTHYECKHX 3a/1a4, IPUMEHSATH Ha3BaHHBIE MOJEIIbHBIC
NpeCTABIEHNs [UIS BBIABICHMS XAapaKTEPHBIX IPU3HAKOB M3YYacMBIX BEIIECTB U
XAMUYECKHX PEaKIIMii;

2. Ba3oBbIMH HCCI€I0BATENbCKHMH JE€HCTBHAMU:

— BJIAIETh OCHOBAaMH METOJI0B HAYYHOTO [IO3HAHHMS BEIIECTB M XMMHYECKHMX PEaKLIUi;

— QopMynMpoBaTh LENH H 33JaYd MCCIEIOBaHMs, HMCIOIb30BATh IOCTABIEHHBIE M
CaMOCTOSITENHHO CHOPMYIHPOBaHHBIE BOIIPOCHI B Ka4yeCTBE HHCTPYMEHTA IIO3HAHUA U
OCHOBBI Ui (DOPMHpPOBAaHMS THIOTE3Bl IO IPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CY>XICHUM;

— BJIAJETh HABBIKAMM CaMOCTOSTEIBHOIO IIJJAHMPOBAHHUSA M IIPOBENCHUSA YUCHHYECKUX
SKCIIEpUMEHTOB, COBEPIICHCTBOBATh yMeHMS Habmojare 3a XOOOM IIpoOIecca,
CaMOCTOSTEIHbHO IPOrHO3UPOBATh €ro pe3yasTar, GopMyIMpoBaTh 0600MIEHNS U BEIBOABL
OTHOCHTEIHFHO IOCTOBEPHOCTH DPE3YJIBTATOB HCCIENOBaHHSA, COCTaBIATh OOOCHOBAHHBIN
OTYET O IPOJETIaHHON paboTe;

— IpUOOPETATh ONBIT YYEHHYECKOH MCCIEeN0BATENLCKON M NPOEKTHOM ACSTENBHOCTH,
IPOSIBJIATH CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSTENBHOMY IOMCKY METOAOB PEIICHH
[PaKTHYECKUX 3a1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB IIO3HAHM,;

3. Ilpuémamu pa6oThbl ¢ HuHGOpMAaLHEii:

— OpHEHTHPOBAThCS B Pa3IMYHBIX MCTOYHHKAX HHGOpMamud (Hay4HO-NOIyNIApHas
JUTEpaTypa XMMHYECKOTO COIEpXKaHus, CIIpaBO4HbEIE I0coOMs, pecypcel HHTepHeTa),
AHAIM3MPOBaTh UHGOPMAIIMIO Pa3IMYHBIX BHIOB U (OPM IPENCTABICHHS, KPUTHICCKU
OLIEHUBATH €& JOCTOBEPHOCTD 1 HEIPOTUBOPEUHBOCTE;

- (opMyJIMpOBATH 3alpPOCH ¥ IPUMEHATH Pa3IMYHBIE METOIBI IPU IIOMCKE U OTOOpE
uHbOpManuK, HeoOXOIUMOH UL BBIIONHEHNS yIeOHbIX 3a/1a4 OIPENEIEHHOrO TUIIa,

— NIpUOOpPETaTh OIBIT HCIONB30BAHUS HHPOPMAIHOHHO-KOMMYHHKATHBHBIX TEXHOIOTHM
U pa3IHYHBIX IIOUCKOBBIX CHCTEM;

—  CaMOCTOATENBHO BHIOMpPATh ONTHMaTbHYIO (opMy IpencTaBleHHs HHOOPMAIMU
(cxeMbl, rpad UKy, qUarpaMMsl, TaOIUIbL, PUCYHKH H T. I1.);

— HCIONB30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA IpU pPabOTe € XUMHYECKOH
uHbOpMaLKe: TPUMEHITh MEXIPeIMETHBIE (PU3MIECKUE M MAaTEMAaTHIECKUE) 3HAKU H
CHMBOJIBI, pOpMYIIbL, a00peBHaTypbl, HOMEHKIATYPY;

— HCIOJB30BaTh U IpeoOpa3oBBIBATh 3HAKOBO-CHUMBOJIMYECKUE CPENCTBA HAIIAAHOCTH.
Osnaderue yHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUICHEUAMU:

— 3a71aBaTh BOIIPOCHI II0 CYLIECTBY 00CYKaaeMOo TEMBI B X0/ie AUAIOra 1/WIN AUCKYCCHH,
BBICKa3bIBaTh MM, (OPMYIUPOBaTH CBOU IPEAJIOKEHMS OTHOCHUTENIBHO BBIIOJIHEHUS
[IpeJIOKEHHOM 3a1a4y; , ,
— BBICTYIIATh C NIPE3CHTAIUEH PE3yIbTATOB I03HABATEIFHON NE€ATEIBHOCTH, IOIyYEHHBIX
CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHMKAMH IIPH BBHIIOJHEHHH XMMHYECKOTO
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coequHeHMH  (YIJIEBOHOPOIBI,  KHCIOPOA- M a30TCOAEpXKallpe  COSAUHEHMS,
BBICOKOMOJIEKY/IAPHBIE COENUHEHHs); [aBaTh MM Ha3BaHMs IO CHCTEeMaTHYeCKOH
Homenkiarype (IUPAC), a Taxke NpUBOAMTH TPUBHAIBHBIE HA3BaHUA OTAEIBHBIX
OpraHMYECKUX BEIECTB (3THIIEH, IPONHIICH, alleTHIIEH, STHIEHTTUKOIb, ITHLEPHUH, BeHo,
dopManbueruy, aneTanbIeryuy, MypaBbUHAA KHCIOTa, YKCYCHAd KHCIIOTa, OJIEMHOBAs
KHCIIOTA, CTeapHHOBAas KUCJIOTa, TI0K03a, ppyKTo3a, KpaxMall, eJUI0II03a, IIHUIIIH);

6) cOpPMHUPOBAHHOCTb YMEHHS OIPENEIATh BHABI XUMHYECKOH CBA3M B OPraHMYECKHX
coenuHEHHAX (OQMHAPHBIE U KPAaTHEIE);

7) chOPMHPOBAHHOCTE YMEHHUS NPUMEHATH IOJIOXKEHHS TEOPHU CTPOECHHUA OPraHUYEeCKUX
semectB A. M. ByTieposa a1t 06BSICHEHMS 3aBECHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
1 CTPOEHYSI; 3aKOH COXPAHEHHs MacChl BEIECTB;

8) chOPMHpPOBAHHOCTH YMEHHH XapaKTepH3oBaTh COCTaB, CTpOCHHE, (HHUYCCKHE H
XHMMUECKHE CBOMCTBA THIMYHBIX IPEACTABUTENEH DPa3NUYHBIX KJIacCOB OPraHMYECKHX
BellecTB (MeTaH, 3TaH, 3THIIEH, IPOIKIICH, alleTUIICH, 6yramuen-1,3, meTunbyraguen-1,3,
6eH3071, METAHOJ, STAaHOJ, STUIEHIIINKONb, TIIMIEPUH, (EHO, aneTalbAerui, MypaBbrHasd
W YKCyCHAas KHCJOTHI, TIOKO3a, KpaxMal, LeIUToN03a, aMHHOYKCYCHAs KHCIOTa);
MJUTIOCTPHPOBATh [E€HETHYECKYIO CBA3b MEXIy HMMHU YPaBHCHHSAMM COOTBETCTBYIOLIMX
XAMHYECKHX PEaKIHil C UCIONB30BaHUEM CTPYKTYPHBIX HOpMYIT;

9) chOpMHUPOBAHHOCTH YMEHHS XapaKTEPH30BaTh MCTOYHHMKH YIJIEBOJZOPOIHOTO CBIPHS
(2e)Th, IPUPOAHELL a3, yrolb), CIOCOOB! KX MEPEPabOTKH Y NPAKTUIECKOE MPUMEHEHNE
IPOIYKTOB IlepepaboTKH;

10) chopMHUpOBAHHOCTh YMEHHH IPOBOMHUTH BBIYMCICHHS IO XHMUYECKHM yPaBHEHHUIM
(Maccel, 06bEMa, KOIHYECTBa HCXOIHOTO BEIECTBA MM IPOAYKTA PEaKIMH [0 H3BECTHBIM
Macce, 00bEMY, KOTHIECTBY OJHOTO U3 HCXOXHBIX BEINECTB MM IPOJyKTOB PEAKIIHH);

11) chopMHpPOBAHHOCTS yMEHHMI BIaJETh CHCTEMOH 3HaHMA 00 OCHOBHBIX METOJAX
HAYYHOIO IIO3HAHMS, WCIOJIB3YEMBIX B XMMHH IIPU H3YYCHHUM BEIIECTB M XMMHYECKHX
aBneHuil (HaOMIONeHMe, HM3MEpEeHHe, OKCIEPMMEHT, MOJIEIMPOBAHKE), HCIOIb30BATh
CHCTEMHBIE XMMHUYECKHME 3HAHMS U1 IPUHATHA PELICHMM B KOHKPETHBIX XM3HEHHBIX
CHUTYallMsX, CBI3aHHBIX C BEIECTBAMH U MX IPUMEHCHUEM;

12) cOpMHPOBAHHOCTH yMEHMIA COOIIIONATh IPABHJIa II0NIb30BAHUS XUMUYECKON IIOCY N0H
1 1abopaTopHEIM OOOpYHOBaHHEM, a TaKXkKe IpaBmwia oOpalieHus ¢ BELIECTBAMH B
COOTBETCTBMH C MHCTPYKIMAMH II0 BHIIOTHEHHIO 1a00PaTOPHBIX XMMUIECKUX OIBITOB;
13) copMHPOBAHHOCTH YMEHHH IIAHMPOBATh M BBHIIOJIHATH XUMHUYECKUM SKCIEPUMEHT
(mpeBpaleHus OpraHMYeCcKUX BEUIEeCTB IPX HarpeBaHuy, IIONyYeHHE STUIICHA 1 H3YYECHHE
ero CBOMCTB, KAYeCTBEHHBIE PEAKIIUM OPraHAYEeCKHUX BEIIECTB, JeHATypalus OENKOB IIpu
HarpeBaHuWH, I[BETHBIE DEaKIMH OEJKOB) B COOTBETCTBHUM C IIPaBHIAMH TEXHHKH
6e30IIacHOCTH IpH OOpalleHMH C BeIecTBaMH H J1abOpaTopHBIM 000pYAOBaHHEM,
IPECTABNIATS PE3YIbTAThl XMMUYECKOIO SKCIEpHMEHTa B (OpME 3alUCH YpaBHECHHH
COOTBETCTBYIOLIHMX peakuuil 1 GOpMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX pe3yJIbTaToB;

14) chopMHPOBAHHOCTH YMEHMH KPUTHYESCKU aHATH3HPOBATH XUMUYECKYIO HHPOPMALHIO,
TOJIy4aeMyto U3 pasHbIx ucTognukos (CMU, Murepuer u ap.);

15) chopMHPOBAHHOCTH yMEHHI COOJIONATH IIpaBHIA SKONOTMYECKH IIETECO00pPasHOro
[IOBENEHMUS B OBITY M TPYIOBOM AEATETBHOCTH B LIEIAX COXPAHEHHUS CBOErO 3I0POBBS H
OKpY’KaroIled IpUPOJHOH Cpelsl; OCO3HABaTh OINACHOCTh BO3ACHCTBHUSA Ha HKHUBBIC
OPTaHU3MBI ONpENENEHHBIX OPraHNYeCKUX BELIECTB, IIOHMMas cMblch mokasarens I1JIK,
[OSCHATH HA IpPHUMepax CIOOCOOBl yMEHBINIEHMS M IPENOTBpAIlEHMs HX BPETHOIO
BO3ICHCTBHUS HA OPTaHU3M YEJI0BEKa;

16) myst 0Gy4arOIIIXCsl ¢ OrPaHUYEHHBIME BO3MOKHOCTAMM 3I0POBbs: YMEHHE IPUMEHATD
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOIaX IMO3HAHMS BEIIECTB U XMMUYECKUX SBJIECHUH,
17) nns cnembix W cnaGoOBHASIUX OOYYAIOUIMXCS: YMEHHE MCIIONB30BaTh peIbe(HO
TOYEYHYIO CHCTeMy 0603HaveHu# JI. Bpaiing 1 3anucu XMMUYECKUX GOPMYIL.
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U3MEHEHHUIO CTEIIEHEH OKHUCIIEHHS DSJEMEHTOB, OOpaTMMOCTH DEaKIUH, Y4acCTHIO
KatanuzaTopa); 11) cHOpMHPOBaHHOCTH YMEHHH COCTABJIATH YPAaBHEHMs peaKui
PasMUHBIX THIIOB; NOJHBIE WM COKPAUISHHBIE YDaBHEHHS DeaKluid HOHHOro oOMeHa,
YIUTHIBAS YCTIOBUS, IIPY KOTOPBIX 3TH PEAKIMHU UAYT O KOHIIA;

12) chopMUPOBAaHHOCTH YMEHHH IPOBOJUTE PEAKIHMH, OATBEPKAIOIINE KauyeCTBEHHbIH
COCTaB PAa3NMYHBIX HEOPraHMYECKMX BEIIECTB; PACIO3HABATH ONBITHBIM IIyTEM HOHEL,
IPHUCYTCTBYIOLIHE B BOIHBIX PACTBOPaX HEOPraHUIECKUX BEIIECTB;

13)  chOpMHpOBaHHOCTP ~ YMEHHMH  DackpelBaTb  CYIIHOCTH  OKHCIIMTEIBHO-
BOCCTAHOBHTENILHBIX PEaKIMii MOCPEACTBOM COCTABJIEHMsS 3JEKTPOHHOro bamaHca 3THX
peaKIui;

14) chopMEPOBAHHOCTH YMEHMH OOBICHATH 3aBECUMOCTH CKOPOCTH XMMHIYECKOH peaKiuy
OT pasnM4HbIX HaKTOPOB; XapaKTep CMEUIEHHs XUMHUIECKOTO PaBHOBECHS B 3aBHCHMOCTH
oT BHemHero BosaeiicTeus (mpunuun Jle [aTense);

15) chopMUpPOBAHHOCTE YMEHHH XapaKTEPH30BaTh XMMHUYECKUE IPOLECCEHI, JIEXaIlhe B
OCHOBE IPOMEIIUIEHHOTO IIONyYeHHMs CEPHOH KHCIOTH, aMMHaka, a TaKKe
cOpMUPOBAHHOCTS IIPEACTaBIECHAH 00 OOMMX HAYYHBIX NPMHIUNAX M OKOJOTHIECKHUX
npobiieMax XUMUYIECKOIo IPOU3BOICTBA;

16) chOopMHPOBAHHOCTH YMEHHI NPOBOMUTH BBHIYMUCIICHHS C HCIIONB30BAHMEM IOHATHS
«MaccoBas O BELIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHUH ra30B IPH XUMHUYECKHX
peaKIusIX, MacChl BEIECTBAa MM 00BEMa IasoB MO U3BECTHOMY KONMYECTBY BEIUECTBA,
Macce Wik 00BEMY OJHOTO M3 YJACTBYIOIIMX B PEakKLMH BEIECTB, TEMIOBOro sddexra
pEeaKIuy Ha OCHOBE 3aKOHOB COXPaHEHHs MAcChl BEIIECTB, NIPEBPAINCHMS U COXPAHEHHUS
SHEPIHy;

17) cOopMHPOBAHHOCTH yMEHHMIA COOIIONATE IPABHJIA II0Tb30BAHMS XUMUYECKON MOCYN0H
H 51a60opaTOpHBIM OOOpYZOBaHHMEM, a TakXKe IIpaBuia OOpamieHys C BeIeCTBaMHU B
COOTBETCTBUH C MHCTPYKLMAMY 10 BEIIOTHEHHMIO JJAOOPAaTOPHBIX XMMHYECKHUX OIIBITOB;
18) chopMHUPOBAHHOCTH yMEHHil IIAHUPOBATh U BBINOJIHATH XUMUYICCKUN SKCIEPUMEHT
(pasnoXxeHue mepoKcHaa BOJOPOJA B NPUCYTCTBMU KaTalu3aTopa, ONPENENeHHE CPEIbl
pacTBOPOB BEIIECTB C IOMOINBIO YHMBEPCAIBHOIO HHAMKATOpA, BIHMAHHE PasIMYHBIX
(haKTOpOB Ha CKOPOCTh XUMHYECKOH PEaKIy, PeaKIud HOHHOTO 0OMeHa, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHAT- M XJIOPHA-aHUOHBI, Ha KaTHOH aMMOHMA; PELICHHE
3KCIIEpUMEHTAIBHBIX 3a/1a4 [0 TeMaM «Meramiel» U «HemeTamb») B COOTBETCTBHHU C
TIpaBUIAMH TEXHHKHM GE30MacHOCTH NP OOpAIIeHMH C BEMIECTBAMH U JabOpaTOpHBIM
060pyI0BaHIEM, IPEICTABIATH PE3yIBTATH XMMIUECKOT0 SKCIIEPUMEHTA B hOpME 3aliCH
ypaBHEHMM COOTBETCTBYIOIIMX peakuuii M (OpMYIMpOBaTh BHIBOABI Ha OCHOBE 3THX
pe3yIbTaToB;

19) chopMHPOBAHHOCT YMEHHUH KPUTHYECKH aHATM3HUPOBATh XUMUYECKYIO HHPOpMALHIO,
HoMyJaeMyro u3 pasHbix ucrounukos (CMUY, MHTepHeT 1 1p.);

20) cOpMHUPOBAHHOCTH yMeHH COOTIONATh IIpaBHIa 3KONOTHYECKH ILIENECO00pPasHOro
[OBENEHHU B OBITY M TPYAOBOM NEATENIBHOCTU B LEIAX COXPAHEHMs CBOErO 3I0POBBS U
OKpY’)KaroIled NOpPHUPOJHOU Cpensl; OCO3HaBaTh ONACHOCTh BO3JCHCTBHSA Ha IKHUBBIC
OpraHu3Mbl ONpENeNEHHBIX BEINECTB, MOHMMas cMblchH mokasarend LK, moscHate Ha
IpUMepax CIOCOOBl YMEHBINEHHS U IPEeIOTBpAIlEHMs MX BPEIHOIO BO3INEHUCTBHS Ha
OpraHu3M 4elOBeKa;

21) nnsg 06ydaromuxcs ¢ OrpaHUYeHHBIMY BO3MOXKHOCTSMU 3J0POBBS: YMEHUE IPUMEHATH
3HaHUA 00 OCHOBHBIX JTOCTYIHBIX METOIaX [TO3HAHMS BEIIECTB ¥ XUMHUECKUX SABICHUM,
22) And clenbx M ClHabOBHUIAUIMX OOYYArOIMXCs: yYMEHME HCIONb30BaTh penbedHO
TOYEUHYIO cucTeMy obo3nadenuii JI. Bpaiins ang 3anucu XuMHYECKUX GOpMyIL.
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