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1. HOACHUTEJBHAS 3ATIMCKA PABOYEN ITIPOT'PAMMBI YYEEHOI'O
INPEJMETA OYII 09 XUMUSA

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouass mporpamma yueOHOro mnpeamera OVIL.09 Xumus peanusyercs B Tpeaeiiax
OCHOBHOH TpodecCHOHaNbHOW 00pa30BaTEeIbHON MpPOTpamMMbl CpelHEro MnpodeccruoHalIbHOTO
oOpa3oBaHus (IIporpaMM MOJATOTOBKU CHEIHMATUCTOB CPEIHEro 3BEHa) B COOTBETCTBUU C
@enepanbHBIM  TOCYIAPCTBEHHBIM — 00pa3oBaTEeIbHBIM  CTAaHAAPTOM  CPEAHEro  OOIIero
oOpazoBanus u denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CPETHETO
npodeccnoHansHOT0 00pa3zoBanus 1o crenuanbHocT 54.02.06 M300pa3uTenbHOe UCKYCCTBO U
yepyeHne OTHOCAIIENC S K yKpynHeHHoi rpymie 54.00.00 «300pa3utensHoe 1 MpUKIIaIHbIe

BU/IbI UCKYCCTB)» M COOTBETCTBYET «COLUAIBLHO-TYMaHUTApPHOMY TIPO(UITION.

Pabouas mporpamma y4eOHOTO TpeIMeTa MOXKET OBITh MCIIOJIb30BaHA B 00pa30BATEIIbHBIX
OpraHu3alUsaX CpenHero MnpoeCCHOHAIBLHOIO O00pa30BaHUs, PEATU3YIOUMIMX IMPOTPaMMbI
CpeaHero oonero 0opa3oBaHusI.

1.2. O0mas xapakTepucTUKa y4eOHOr0 npeamera

Xumuueckoe oOpa3oBaHuEe B CpefHEM oOlieM o00pa30BaHUU SBISIETCS HEOTbEMIIEMOI
yacTbl0 HMX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBepLIAIOLIMM 3TalloOM peaju3aludd  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YypOBHE KJIHOUEBBIX LIEHHOCTEH, MPUCYIIMX LIETOCTHON CHUCTEME
XUMHYECKOT0 00pa30BaHusl. DTH IIEHHOCTH KAacaroTCs MO3HAHMS 3aKOHOB TPUPO/IBI, POPMUPOBAHUS
MHUPOBO33PEHUS U 001LEH KyJIbTYphl UEIOBEKA, @ TAKKE IKOJIOIMUECKH 00OCHOBAaHHOI'O OTHOIIECHUS
K CBOEMY 37I0POBBIO M MIPUPOJHON cpene. Peannsyercs xumudeckoe o0pa3oBaHue 00yJarOIIHXCS
CpeACTBaMU y4yeOHOro mpeaMeTra «XUMHs», COJAepkKaHHUE U NOCTPOEHHE KOTOPOIo OINpeleIeHbI
B IporpaMMe C y4€TOM CHenu(puKy HAyKH XMMHHW, €€ 3HA4YCHHs B TIO3HAHUM IPHPOJBI U B
MaTepuaJbHOM JKU3HM oO0IiecTBa, a TaKke C y4yéroM oOmMX Lened M MPUHIIMIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpEIHEro o0Iliero o0pa3oBaHUsS B
Poccuiickoii @enepanuu. Tak, Hanpumep, npu GopMUPOBAHUM COJCPKAHUSA TpeaAMeTa « XUMHU»
YUYTEHBI CIIEIYIOIINE TTOJIOKEHHUS O crienrn(uKe U 3HAYCHUN HAyKU XUMHUU:

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HIPaeT 0COOYIO POJib B COBPEMEHHOM
IUBUJIM3AllMH, B CO3/laHUM HOBOH 0a3bl MaTepualbHON KynbTypbl OHAa BHOCHUT CBOM BKIJIAJl B
(dbopMHpOBaHKE pallMOHAILHOIO HAYYHOT'O MBIIIEHHS, B CO3/JaHHE 1I€JIOCTHOTO MPEICTaBIeHUs 00
OKpY’KalollleM MHpEe KaKk O €AMHCTBE IPUPOJbI U YeJIOBEKa, KOTOpoe (GpOopMHUpYyeTCs B XUMHUHU Ha
OCHOBE NOHMMAHHMs BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHUpa, OCO3HAHUS B3aHMOCBS3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3anMOAENCTBYS C JPYTHMH ECTECTBEHHBIMU HAYKaMHU, XUMHUS CTaJIa HEOThEMIIEMOMN
4acThI0 MUPOBOM KYJIbTYpPbI, HEOOXOJAUMBIM YCIIOBUEM YCIIEIIHOTO TPY/Aa U KU3HH KaXKJOT0 WIeHa
obmectBa CoBpeMEHHas XUMHUS KaKk HayKa cO3uJaTelbHas, KaKk HayKa BBICOKMX TEXHOJOTHH
HaIpaBJieHa Ha pelIeHUe NI00aTbHBIX IPOo0JieM YCTOMUNBOIO pa3BUTHSI YEJIOBEUECTBA - CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJIOrMUECKONH O€30MaCHOCTH U OXpaHbl 310POBbS

B cootBercTBuU ¢ 06muMu nensmu 1 npunaunamu COO coaeprxanue npeamera «XUuMHs
(0a30BBIN YpOBEHb H3yU€HHs]) OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha  OOIIEKYJIbTYpHYIO
MOJrOTOBKY 00y4aroluxcs, HEOOX0AUMYIO UM JUIsS BBIPAaOOTKH MHUPOBO33PEHYECKUX OPHUEHTHUPOB,
YCIIEIIHOTO BKIJIFOYEHUS B )KU3Hb COLIMYMa, MPOJIOJHKEHUSI 00pa30BaHUs B pa3IMYHbIX 00JIACTSIX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBisromuMu npeamera « XUMUs SBISIOTCS 6a30Bble Kypehl - «Opranndeckas XuMUs
u «O0m1ast 1 HeopraHu4ecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBJISFOTCS
OCHOBBI 0a30BO HayKH: CHCT€Ma 3HaHUH M0 HEOPraHUYECKOW XUMHUH (C BKIIOUEHUEM 3HAHHUH U3
oOuieit xumMun) U oprannyeckoil xumun. opMUpoBaHHUEe TaHHOW CUCTEMbI 3HAHUHN NIPU U3YyUEHUH
npeaMmera o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us BEIIECTB Ha OCHOBE
OOLINX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHH.



Crtpykrypa comepxanus KypcoB — «OpraHudeckast XuMus» u «O0I1ast 1 HeopraHudeckas
XUMUS» chOpMUpPOBaHA B MPOrpaMMe Ha OCHOBE CHUCTEMHOIO MOJAXO0Ja K HM3YYEHHIO Y4eOHOTO
Marepuaia u 00yclIOBJIeHa UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHHH HA ONMpeeEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHM4ecKoil XHMHHU BEIECTBa PAacCMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKUX COEIUHEHHM, a TaKKe Ha YpOBHE
CTEPEOXUMUYECKUX U DJIEKTPOHHBIX IMpeACTaBIeHUl o0 cTpoeHuH BeulecTB. CBeneHus 00
U3Y4aeMbIX B KypCE BEIIECTBAaX [JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOAOB JIO CIOMXKHBIX
OMOJIOTUYECKH AaKTHBHBIX COEIMHEHUH. B Kypce opraHmdyeckoil XHMHH IOJIy4alOT DPa3BUTHE
c(OopMHpPOBAHHBIE B OCHOBHOW WIKOJIE MEPBOHAYAIBHBIC MPEICTABICHUS O XMMUYECKOW CBS3H,
KJIaCCU(UKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O
XUMHUYECKOW PEaKUU.

[Ton HOBBIM yIJIOM 3peHHUS B MpeaMere «XuMus» 0a30BOro ypoBHsS paccMaTpHUBAaETCS
U3YyYEHHBIN B KOJUIC)KE TEOPETUUYECKHI MaTepruai U (HaKTOJOTHUYECKUE CBEACHUS O BEIIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u HeopraHudeckas XUMHs»
00y4aromuMcsl MPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HATh 3HAUEHUE NEPHOIAMYECKOrO 3aKOHa C
OOLIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3UIMM, TIy0)Ke MOHSATh UCTOPUUYECKOE U3MEHEHUE
(GYHKIHI 3TOTO 3aKOHA — OT 00O00MIAIOIICH JTO OOBSCHSIONMIEH U MPOTHO3UPYIOICH.

Enunast cucrema 3HaHUN O BaXKHEHMIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUHU, CBOICTBAX U
IPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
JOTIONTHSIETCS HAa TEPBOM KypCe 3JIEMEHTaMU COJEp>KaHUsl, UMEIOIIMMH KYJIbTYPOJIOTHUECKUNA U
IPUKIIATHON XapakTep. DT 3HAHUS CIOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3H XUMHH C IPYTUMU
HayKaMH, PAacKpbIBAIOT €€ poJib B MO3HABaTEeNbHOM W MPAKTUYECKOHN JEesITeNbHOCTH 4YelOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K IIPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U IPAKTUUECKUX
MPUIOKEHUH XHMHH, [TOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO
3HAUYUMBIX NpoOJieMax, CBA3aHHBIX C XUMHMEW, KPUTHUYECKM OCMBICIMBAaTh HHPOPMALUIO U
OPUMEHSTh €€ IS TOMOJHEHUs 3HAHWM, pelIeHUs HHTEIUIEKTYalIbHBIX M IKCIHEPUMEHTATbHBIX
UCCIIEIOBATEIbCKUX 3a/1a4. B 11ermom cogeprkanue yueOHOro npeamera «XuMHS» JaHHOTO YPOBHS
U3YYEeHHUS OPHUEHTHPOBAHO Ha GOPMUPOBAHUE y O0YUAIOUINXCS MUPOBO33PEHUECKON OCHOBBI [T
NOHUMaHHUS (QUIOCOPCKUX HJICH, TaKMX KaK: MaTepHalbHOE EIWHCTBO HEOPTaHUYECKOTO U
OpPraHMYECKOT0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIECTB HX COCTaBOM M CTPOCHUEM,
MO3HABAEMOCTh NMPUPOJHBIX SBICHUM MYTEM SKCHEPHMEHTA M PELIEHUs MPOTUBOPEUHN MEXITY
HOBBIMHM (DaKTaMU M TEOPETHUECKUMH IPEANOChUIKAMHU, OCO3HAHHWE POJIM XMMHUHU B pEIICHUHU
HKOJIOTMYECKUX TpoOsieM, a Takke MHpodsieM cOepexeHHs] DHEPreTUUYECKUX PECypCcoB, ChIPbs,
CO3/1aHHSI HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B nnnane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTUSL U COLMANIM3AIMH O0yUarOIINXCs IPUHSTHIE
IIPOrpPaMMOil MTOJXO/IbI K ONPEAEIECHUIO COACPKAHU U MIOCTPOEHUS NPEAMETA NPEAYCMATPUBAIOT
dbopMHupoBaHKEe Yy OOYYAIONIMXCS YHUBEPCAIBHBIX YYEOHBIX JCHCTBUN, HUMEIONIMX 0a30BoOe
3Ha4YeHHE JUIS PA3IMYHBIX BUJOB €ATEIBHOCTHU: pellIeHHs Tpo0iieM, MOUCKa, aHalln3a U 00paboTKu
uH(popMaluu, HEOOXOAUMBIX Ul MPUOOPETEHHUs OMNbITa MPAKTUYECKOM M HUCCIIEOBATEIbCKON
JEATENBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMUH.

1.3. MecT0 IMCHUILIMHBI B CTPYKType OCHOBHOH HNPo(ecCMOHAIBHOH 00pa30oBaTeIbHOM
NporpamMmbl: 6a30BbIN yueOHbBIN IpeaMeT 00111e00pa30BaTEIbHOTO IIUKIIA.

1.4. llean u 3agaum y4yeOHOro mpeamMera — Tpe0OBaHMA K ILUIAHMPYEMbIM pe3yJbTaTaM
OCBOCHMA NMpeaAMeTa:

Ilenb m3yuenus yueGHOro mpenmMera: GopMHpoBaHHE U PAa3BUTHE MPEACTABICHUM O HayYHBIX
METO/ax MO3HAHUS BEIECTB M XMMUYECKUX PEaKIMi, HEOOXOJUMBIX IS NpUOOpEeTeHUs] yMEHUIt
OpUEHTUPOBAaThCS B MHpE BEUIECTB U XUMUYECKUX SIBJICHUI, UMEIOLIMX MECTO B MPUPOE, B
IIPAKTUYECKON U MOBCEHEBHOW KU3HU;

pa3BUTHE YMEHUH U CHOCOOOB JESATENIbHOCTH, CBA3aHHBIX C HAOJMIOJEHHMEM U OOBSICHEHUEM
XUMHUYECKOTO JKCIEPUMEHTa, COONIIOJIEHUEM TMpaBHJ 0€30MacHOro oOpalleHus C BellecTBaMHU



OBJIJIcHUE OOYYAIONIMMHUCSA 3HAHUAMU O CTPYKTYpPHO-(YHKIIMOHAJIBHOW OpraHM3alld >KUBBIX
CHCTEM pa3HOr0 paHra M NpuoOpeTeHHe YMEHHM, HCIONb3YIOT 3TH 3HAHWS A I'PaMOTHBIX
JIeMCTBUI B OTHOIIEHUH OOBbEKTOB KUBOW PUPOIBI M PEIICHHUS PA3JIMYHBIX )KU3HEHHBIX MPOOIIEM.

IInanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa
1. JInuHOCTHBIE Pe3yJIbTAThI (Oroc Ccooj
IPaKIaHCKOr0 BOCIIMTAHUSA:
c(OpPMUPOBAHHOCTh TPAXKIAAHCKONW MO3UIMU O0Y4aIOUIerocsi Kak akTUBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0ILEeCTBa;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIOPSIKA;
NPUHATHE  TPAJUIMOHHBIX  HAI[MOHAIBHBIX, OOIIEYEIOBEUECKUX T'YMAaHHCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;
TOTOBHOCTb ~ MPOTHBOCTOSATH  HMJICOJOTHHM  OKCTPEMH3Ma, HAIMOHAIM3MA, KCEHO(POOHH,
JUCKPUMMHALIMY 110 COUMATbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTH BECTH COBMECTHYIO JIESITEILHOCTh B HHTEPECAX IPAKJIAHCKOTO OOIIECTBA, YIaCTBYIOT
B CaMOYIIPaBJICHUH B 00I11€00pa30BaTEIbHON OPraHu3aliy U AETCKO-IOHOIIECKMX OPTaHU3alHsIX;
YMEHHUE B3aUMOJICHCTBOBATH C COLIUAILHBIMU HHCTUTYTaMU B COOTBETCTBHH C X QYHKUIUSIMH U
Ha3HA4YCHHEM;
TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;
NATPHOTHYECKOr0 BOCIIUTAHMSA:
c(hOPMUPOBAHHOCTh POCCHUICKON TPAXKTAHCKON MJIEHTUYHOCTH, MAaTPUOTH3MA, YBAKEHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonMHOW, TOpAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOIIIOE U HACTOAIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, HUCTOPHUYECKOMY U MPUPOIHOMY
HAaCJeIMI0, IMAaMATHUKAM, TpaaunusaM HapoaosB Poccuum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;
uzeliHas yoexxIeHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €T0
cyas0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;
CIIOCOOHOCTh OIICHMBAIOT CHUTYAIMI0 W MPUHUMAIOT OCO3HAHHBIC PEIICHHUS, OPUEHTHUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;
OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTENSIM U (WIIN) IPYTUM YJI€HaM CEMbH, CO3aHUIO CEMbU
Ha OCHOBE OCO3HAHHOI'O IPUHSATHUSA LIEHHOCTEW CEMEMHOMN )KU3HU B COOTBETCTBUM C TPAAULUAMU
HapoaoB Poccuu;
3CTEeTHYECKOr0 BOCIIUTAHMSA:
ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIIECTBEHHBIX OTHOIICHHIA;
CIIOCOOHOCTh BOCHPUHMMAIOT Pa3IMYHbIE BUABl MCKYCCTBA, TPAJAUIIMU M TBOPYECTBO CBOETO U
JIpYrUX HapOA0B, OLIYIIAIOT SMOLMOHAIBHOE BO3ACHCTBUE UCKYCCTBA;
yOeXA€HHOCTh B 3HAUMMOCTH JIJIsl TMYHOCTH U 00IIECTBA OTE€YECTBEHHOTO0 U MUPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAJAULIMI U HAPOJTHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B PA3HBIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOMN JIMYHOCTH;
(p131M4ecKOro BOCIIUTAHUA:
c(OPMHPOBAHHOCTH 37I0POBOr0 M 0€30mMacHOro o0pasa >KU3HM, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37J0POBBIO;
NoTpeOHOCTh B (DU3MYECKOM COBEPUICHCTBOBAHMHM, 3aHATUSAX CIHOPTHBHO-03I0OPOBUTEIBHOM
JIEATEIBbHOCTBIO;



AKTUBHOE HEMPHUATHE BPEAHBIX MPUBBIYEK M MHBIX (JOPM NPUUMHEHHS Bpeaa (GU3MuecKoMy U
MICUXUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

FOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJIOTMYECKOM M COLMAJIBHOW HAIpPaBJIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHAThH TAKYIO ESTEIbHOCTD;
UHTEpEC K pazauuHbiM cdepam NpopecCHOHATBHONW NeATeNFHOCTH, YMEHHE COBEPIIAIOT
OCO3HAHHBII BBIOOp OyayIei npodeccruu U peaan30BbIBAIOT COOCTBEHHbBIE )KU3HEHHbIE TJIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUN BCEH KHU3HH;
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KyJIbTYpbl, IOHMMaHUE  BIUSHUS  COLHUAIBHO-
SKOHOMHMYECKHUX TMPOILIECCOB HA COCTOSHUE MPUPOAHOW M COLMAIBLHOM Cpellbl, OCO3HAaHUE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

IUTAHUPOBAHUE U OCYIIECTBIIEHUE ACWCTBUI B OKPYXKAIOLIEH cpele Ha OCHOBE 3HAHMs Lieeit
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUSATUE NCHCTBUMN, IPUHOCSIIUX BPE] OKPYKaIOIIEH Cpene;

YMEHME NPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMUECKHUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
NEeNCTBUI, MPEIOTBPALIAIOT UX;

paciIMpeHue ONbITa ACSITEIbHOCTH SKOJIOTMUECKOI HAIPaBIEHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKH W OOILECTBEHHOW NPAaKTHKH, OCHOBAHHOTO HAa JUAlOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBON U YUUTATENLCKOM KYJIBTYpPhI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY
JIIOJIbMU U TT03HAHUS MUPA;

OCO3HAHHE IICHHOCTH Hay4HOH JeSATENIbHOCTH, TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEbHOCTh NHAMBUAYAIBHO U B TPYIIIIE.

JIMYHOCTHBIE PE3VJIbLTATELI OCBOCHHS YUEOHOI0 MpeaMeTa XuMHS B 00JbIIIEl Mepe 10JIKHbI
0TPAXKATD:

B COOTBETCTBUU C CUCTCMHO-ACATCIIbHOCTHBIM ITIOAXO0OA0M B CTPYKTpr JINYHOCTHBIX p€3y.]'[BTaTOB
OCBOEGHUS MpeMeTa «XUMHUS» Ha YPOBHE CPETHET0 00111ero 00pa3oBaHUsI BbIIETICHBI CIEAYIONIUE
COCTaBJISIONINE:

1.T'pakaaHCKOr0 BOCIIUTAHUSA:

— OCO3HaAaHUusA O6yanOHII/IMI/IC$[ CBOUX KOHCTI/ITYHI/IOHHI)IX npaB nu O6$I33HHO0T€I71,
YBaXXE€HUs K 3aKOHY U MPABONOPSAIKY;

— HpeI[CTaBJ'IeHI/Ifl O COIIMAJIBHBIX HOpMaX nu npaBHnax MCIKIIMYHOCTHBIX OTHOHICHHﬁ B
KOJIJIEKTUBE;

— I'OTOBHOCTHU K COBMGCTHOI;'I TBOp‘-IGCKOﬁ ACATCIBbHOCTHU HpI/I CO31aHNU y‘-IC6HI)IX
MPOEKTOB, PEIICHUH YYEOHBIX M IMO3HABATENbHBIX 33a/1a4, BBIMOJIHEHUH XUMHYECKUX
AKCIEPUMEHTOB;

— CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JOTUKY U apTyMEHTHI
JIpYTUX OPU aHAJIW3€ Pa3JIMYHBIX BHUJIOB YUEOHOU AESITEIbHOCTH;

2.I1aTpHOTHYECKOr0 BOCIHHUTAHUSA:

— INEHHOCTHOTI'O OTHOIIICHUS K I/ICTOpI/IIIeCKOMy 41 HaYQHOMy HaCJIC AU OTeLIeCTBeHHOI;'I
XUMHH;

— YBaXX€HUS K IPOLIECCY TBOPUECTBA B OOJACTH TEOPUM U MPAKTUUECKOrO0 MPUMEHEHUS
XUMHH, OCO3HAaHUA TOI0, YTO JOCTHXKEHHUS HAyKH €CTh pe3yJbTaT JJIUATEIbHBIX
H36J’IIO)1€HI/II>1, KpOHOTJ'II/IBI)IX 3KCHepI/IMeHTaHLHBIX IIOMCKOB, ITIOCTOAHHOI'O pr)]a y‘IéHI)IX 158
IIPaKTHUKOB;

— MHTEpeca W IMO03HABaTEJIbHBIX MOTHMBOB B TIOJYYEHHMH W MOCIECAYIOIIEM aHaJIN3€e
MH(POPMAIINH O TIEPETOBBIX JOCTHIKEHUSX COBPEMEHHOM OTE€YECTBEHHOU XUMUH;




3.JlyX0BHO-HPAaBCTBEHHOT0 BOCHHUTAHHUSA:

— HPABCTBEHHOI'0 CO3HAHMWS, dTHUYECKOrO IOBEJIECHUS;

— CIIOCOOHOCTH OILICHUBAaTh CUTYallUH, CBA3aHHBIE C XMUMHYECKUMH SIBICHHUSIMHU, H
NPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
1 LIEHHOCTH;

— FOTOBHOCTH OILICHUBATh CBOE IOBEJICHME M MOCTYNKH CBOMX TOBApHUIIEH C MO3MLUMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUN 3TUX IIOCTYIIKOB;

4. ®opMHPOBAaHUSA KYJIbTYPHI 310POBbS:

— MOHMMAaHHUSA LEHHOCTEH 3710poBOro M Oe3omacHOro obpasza KHU3HH; HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOILIEHUS K COOCTBEHHOMY (DM3UUYECKOMY M MCUXUYECKOMY 3J0pPOBbIO;
— CcOOIOJICHUST TIpaBWJI 0€30MacHOr0 OOpaIlleHus C BEIIECTBAMHU BOBITY, TOBCEIHEBHOM
J)KM3HU U B TPYJOBOU JEITEIbHOCTH;

— NOHMMAaHUS I[EHHOCTH TMpaBWJl WHJWBUAYAJBHOTO M KOJUIEKTUBHOTO O€301acHOro
MOBEJICHUSI B CHUTyalUsAX, YIPOXKAIOWIMX 3J0pPOBBIO M JKWU3HH JIIOJEH; OCO3HAHMUS
IIOCJICICTBUN M HEINPUSITUSA BPEIHBIX NPUBbIYEK (YIIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB,
KypeHUsl);

5. TpyaoBoro BocnuTaHus:

— KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B Y4e€OHO-HCCIEI0BATEIBCKON IeSITEIbHOCTH,
OOIIIECTBEHHO I10JI€3HOM, TBOPUYECKOMN U JPYyTUX BUAX JESATEIbHOCTH;

— YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B pEIICHUM MPAKTUUYECKUX 3aJad COLHUATBHOU
HanpaBJIEHHOCTH;

— WHTEpeca K MPAaKTUYEeCKOMY U3YUEHUIO ITPpodecCcril pa3IuuHOropo/ia, B TOM YHCIIE Ha
OCHOBE NPHUMEHEHUS NIPEIMETHBIX 3HAHUN IO XUMUU;

— YBaXXEHUS K TPYLY, JIIOJAM TpyJa U pe3yJibTaTtaM TPYIOBOM JI€SITEIIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJbHOH TpPAaceKTOPUU OOpa3OBaHUS,
Oynyiiet npodeccuu U peanu3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMUMHUU, HHTEPECOB U MOTPEOHOCTEH OOIEeCTBa;
6.9K0JI0TH4eCKOr0 BOCIIMTAHMS:

— DKOJIOTHYECKH IEJIeCOOO0pPa3HOr0 OTHOWIEHHS K TMPHUPOJE, KaK HMCTOYHUKY
CYILLIECTBOBAHUS KU3HU Ha 3eMIJIE;

— MOHUMAaHUs TIJI00AJIBbHOrO  XapakKTepa JKOJIOTMYECKHUX MNpoOJeM,  BIUSHUS
AKOHOMMYECKHX ITPOLECCOB HA COCTOSIHUE IIPUPOTHOM M COLIMAIIBHON CPEJIbI;

— OCO3HAaHUs HEOOXOJWMOCTH UCIOJb30BAHUSA JIOCTH)KEHUM XUMHUU UL PELIeHUS
BOIIPOCOB PallOHAJIIBHOTO IPUPOIOIOIb30BAHNS;

— AKTUBHOTO HENPUATUSA JNCUCTBUM, INPUHOCAIIUX BpPEJ OKPYXKAKIIEH NPUPOIHOU
cpeie, YMEHHMs NPOTHO3MPOBATH HEOJArONPHUSATHBIE OSKOJOIMYECKHE  IOCIJIE/ICTBUS
NPEeANPUHUMAEMBIX JEUCTBUU U MPENOTBpAIaTh UX;

— HaJIM4MsI Pa3BUTOrO DKOJIOTMYECKOI'O0 MBIIUIEHHUS, HKOJOIMYECKON KYJbTYpPBI, OIBITA
JIESITEIbHOCTH 3KOJIOTMYECKON HaNpaBI€HHOCTH, YMEHMsS PYKOBOJICTBOBATHCS HMMHU B
MO3HABaTEJIbHON, KOMMYHUKAaTUBHON M COLMAJIbHOW INMPAKTHUKE, CIOCOOHOCTH U YMEHMS
aKTHUBHO IMPOTHUBOCTOSITH HJIEOJIOTHMN XeMo(poOuu;

7.1leHHOCTH HAYYHOTO MO3HAHMSA:

— C(popMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HAyKU U OOIIECTBEHHOW IMPaKTHKU;

— TMOHUMAaHUS creU(UKH XUMHU KaK HAayKd, OCO3HaHUs €€ poiu B (OPMHPOBAHUM
pallMOHAJIBHOIO HAYYHOI'O MBIIUICHUS, CO3/JaHUU  IIEJIOCTHOIO  MpeAcTaBieHuss 00
OKpY’>KalolleM MHpE KaK O €AUMHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHnH MpobJieM coXpaHeHUs MPUPOJHOTO PAaBHOBECHS;

— yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHH I COBPEMEHHOW IMBHJIM3AINHU: B €€
TYMaHUCTUYECKON HANpaBJIEHHOCTH W Ba)XXHOM poOJM B CO3JaHUM HOBOW 0asbl
MaTepuaIbHOW KyJIbTYpbl, PELUICHUU TIJI00AIBHBIX IPOOJIEM YCTOWMUYHMBOTIO Pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, SHEPreTUUECKON, MUIIEBOM M SKOJIOTMYECKON 0e30MacHOCTH,



B Pa3BUTHU MEIHIIMHBI, OOCCIICUCHUN YCIOBUM YCIENIHOTO TpyAa U IKOJOTHYECKHU
KOM(OPTHOM KU3HU KaXKJIOTO WiIeHa OOIIeCTBa;

— €CTECTBCHHO-HAyYHOH TPaMOTHOCTHU: TOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4aeMbIe 3HAHUS
JUIS aHaau3a U OOBSICHEHHWS SIBJICHHUN OKPYXKAIOIIET0 MHpa W MPOUCXOIAMHMX B HEM
M3MCHCHUM;, YMEHUS JejlaTh OOOCHOBAHHBIC 3aKJIIOYCHUS HAa OCHOBE HAy4YHBIX (PaKTOB U
HMMEIOIIHNXCS JAHHBIX C IIEJIBIO MOJIYYSHHS IOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITCJIbHO HCIIOJb30BaTh XWMHUYCCKUE 3HAHUSA JUI  PEIICHHS
MpoOJIEM B pealbHBIX KU3HEHHBIX CHUTYaIUsX;

— WHTEpeca K IO3HAHUIO M UCCIICIOBATEIbCKON JCATEIIbHOCTH,

— TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY 00Opa30BaHUIO U CAMOOOPa30BaHUIO, K
AKTUBHOMY IOJIYYCHHIO HOBBIX 3HAHHUH IO XHMHUH B COOTBETCTBUU C >KU3HCHHBIMH
MOTPEOHOCTIMH;

— WHTEepeca K OCOOCHHOCTSIM Tpylda B pa3IudHbIX cdepax mnpodhecCuoHaATBHON
JIEATEIbHOCTH.

2. MeranpeaMeTHbIe pPe3yJabTAThI

Meranpeamernbie pe3dyiabtarbl  1mo ProcC

COO

KOHerTI/I3OBaHHbIe
PE3yJabTaThI

MeTalpeaAMETHBIC

OgiageHne yHMBePCAJIbHBIMH Y4eOHbIMH
MO03HABATEJILHBIMH 1eliCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICUCTBUS:
CaMOCTOSITENILHO (hOPMYITUPOBATh U
aKTyaJIM3UPOBATh MPOOIEMY, pACCMATPHUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBIN MPU3HAK WITH
OCHOBAHUS JJIsl CPAaBHEHHUS, KJIacCUPUKAITUH U
00001IEHHS;

OIIPEIEIIATH 1SN IEATEIILHOCTH, 33]1aBaTh
napaMeTpsl U KPUTEPUHU MX JOCTUKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpuBaeMbIX SBIICHUSX;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD,
OIICHUBAIOT COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OLICHUBAIOT PUCKHU MOCIEACTBUMA JESTEIbHOCTH;
Pa3BHBAIOT KPEATUBHOE MBIIIICHUE TIPU PEIICHUN
KU3HEHHBIX TPoOIIeM;

a) 6a30BbBIC JJOTHYECKHUE JICHCTBHS:
UCII0JIb30BaTh PH OCBOEHUH 3HAHUI
IpUEMBI JIOTUYECKOTO MBIIIIICHUS —
BBIJICJIATh XapAKTEPHbIC IPU3HAKH TOHATUH
¥ YCTaHABJIMBATh UX B3aHMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIME OHATHUS
111 OOBSICHEHUS OT/IETBHBIX (DAaKTOB U
SIBJICHHI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS
KJaccu(UKaIUK BELIECTB U XUMHUECKUX
pEaKIHnii;

yCTaHaBJIMBATh IPUUYNHHO-CIIEICTBEHHbIE
CBSI3U MEKIY U3y4aeMbIMH SBIICHHUSIMH;
CTPOUTB JIOTUYECKUE PACCYKIECHUSI
(MHIYKTUBHBIC, TEAYKTUBHBIC, TI0
aHaJIOTHH), BBISBIIATH 3aKOHOMEPHOCTH U
MPOTHBOPEUUS B pACCMaTPUBAEMBIX
SABJICHUSIX, (OPMYIHUPOBATH BHIBOJIBI U
3aKITIOYCHUS;

IPUMEHSTH B IpOIlecce MO3HAHUS
WCTIOJIb3yeMbIe B XUMUHU CHMBOJINYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA30OBHIBATD

MOJCJIbHBIC TPEACTABIICHUA — XUMHYECKUH
3HAK (CHMBOJI) DJIEMEHTA, XUMUYECKast
(dhopMyIa, ypaBHEHUE XUMUYECKON peakiuu
IIPU PELIeHUH YYeOHBIX T03HABATEIbHBIX U
MMPaKTUYCCKHUX 3aa4, IPUMCHATH
Ha3BaHHBIE MOJIEIIbHBIC IIPEACTABICHUS IS
BBIABJICHUA XAPAKTCPHBIX IIPHU3HAKOB
M3y4aeMBbIX BEILECTB U XUMHUUECKUX
peakuuii;




0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:
BIIA/IETh HABBIKAMU y4eOHO-UCCIIEIOBATEIBCKOM 1
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU
paspereHus mpooieM;

CHOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOATEILHOMY
MOWCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4,
MIPUMEHEHUIO PA3JIMYHBIX METOJI0B TIO3HAHMUS,
OBJIA/ICHUE BUJAMH JICSITEIBHOCTH MO MOTYYCHUIO
HOBOT'O 3HaHMSI, €r0 UHTEPIIPETALIUH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3TUNYHBIX
y4eOHBIX CUTYaIUSIX, B TOM YHCIIEe IPU CO3TaHUH
y4eOHBIX ¥ COIMAIBHBIX TPOEKTOB;
(hopMUpOBaHNE HAYYHOTO TUIIA MBILIUICHHUS,
BJIAJICHUE HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a41
B 00pa30BaTeNIbHOM IEATEIbHOCTH U KU3HEHHBIX
CUTYaITUsX;

BBISIBJISITH IPUIMHHO-CIICJICTBCHHBIC CBSI3H U
aKTyallu3UpOBaTh 3aj/iady, BBIIBUTAIOT TUIIOTE3Y
€e pelICHUS, HAaXOAUTh apTyMEHTHI JIJIs
JI0Ka3aTeNIbCTBAa CBOMX YTBEPKACHUM, 3a]1aBaTh
napaMeTpsl U KPUTSPUHU PEIICHHUS;
aHAJIM3UPOBATH MOJTYYCHHBIE B XOJ€ PEIICHUs
3aJla4M Pe3yJIbTaThl, KPUTHICCKH OI[CHUBAIOT MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBAIOT
PUOOPETEHHBIN OIIBIT;

pa3pabaThIBaIOT MJIaH PeLIeHUs MPoOIeMBbI C
YYeTOM aHaJN3a UMEIONITUXCS MATEPHATBHBIX
HeMaTepuaIbHBIX PECypPCOB;

OCYIIECTBIISITH II€JICHAIIPABICHHBII ITOMCK
MIEpPEeHOCca CPEICTB U CIIOCOOOB IEHCTBHS B
poeCCUOHANBHYIO CPENy;

yYMETb MEPEHOCUTh 3HAHUS B TIO3HABATEIHHYIO U
MPAKTUYECKYIO O0JIACTH KU3HEACATEIIEHOCTH;
yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

BBIIBUTAIOT HOBBIC UJCH, TTPEJIaraioT
OPUTHHAIILHBIC TIOJIXO/TBI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4UH, TOMyCKAIOIINe
IbTePHATHBHBIC PEIICHNS;

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:
BIIIETh OCHOBAMHU METOJIOB HAYYHOTO
TIO3HAHUS BEIIECTB U XMMUYECKUX PEaKITHiA;
(hopMyIIMpOBATh LIETH U 33]Ia4H
WCCIICIOBAHHUS, UCIIOJIb30BATh
MTOCTABIICHHBIC U CAMOCTOSITEIILHO
c(OpMyIIHPOBaHHBIC BOIIPOCHI B KAYECTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI TSI
(hOopMHUPOBAHHUS THITOTE3HI 110 IIPOBEPKE
MIPABIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,
BJIAJICTh HABBIKAMU CAMOCTOSITEIILHOTO
TUTAHUPOBAHUS M POBEICHUS YUCHUIESCKIX
HKCIEPUMEHTOB, COBEPIICHCTBOBAThH
YMEHHMsI HaOJII0AaTh 3a X0JI0M IIpoliecca,
CaMOCTOSITEIILHO MTPOTHO3UPOBATH €ro
pe3ynbTat, GopMyIupoBaTh 0000IIEHUS 1
BBIBOIbI OTHOCUTEIILHO JIOCTOBEPHOCTH
PE3YJITATOB MCCIIEAOBAHUS, COCTABIISATh
000CHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

IPHOOPETATh OIBIT YUCHUICCKOM
UCCIICIOBATEIbCKON M MPOSKTHOM
NESTCIIbHOCTH, TPOSBISATH CIIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY
METOJIOB PEIICHHS MPAKTUICCKUX 33134,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB
TIO3HAHUS;

B) paboTa ¢ uHpopmMaruei:

BJIaJICTh HaBBIKAMH MTOJyYeHHS WHPOPMAIIUU 13
MCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYIIECTBIIATH ITOUCK, AHAIIN3, CHCTEMATH3AIHIO
Y MHTEPIIPETALUIO HHPOPMAIIUH pa3IMYHbIX
BUJIOB U ()OPM TIPEICTABIICHHS,

CO3/1aBaTh TEKCThI B Pa3IMUHBIX opmarax ¢
y4eTOM Ha3zHaueHHsI HH(OPMAIIHH U [IEeTEBOH

B) pabota ¢ uHpopMmarueii:

- hopMynHUpoBaTh 3ampoChl U TMPUMEHSTh

pa3IuYHbIE METO/BI MPU MOKUCKE U 0TOOpE

nH(popManuu, HEOOX0IMMON IS
BBITIOJTHEHUS yUeOHBIX 3amaq
ONPEACIEHHOTO THUIIA;

- IprOOpeTaTh OIIBIT HCITOJIE30BAHUS

PIH(bOpMaLII/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJIOTHH U PA3JIMYHBIX TOHWCKOBBIX




ayJIUTOPHH, BRIOUpasi ONTUMATBHYIO (GOpMY
NMpCACTABJICHUA U BU3YyaJIU3alluu,

OLICHUBAIOT  JIOCTOBEPHOCTh,  JISTUTUMHOCTb
uHpOpMalUK, €€ COOTBETCTBHE IPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

UCIOJIb30BaTh CpEACTBa HMH(DOPMAIMOHHBIX U

CUCTEM;
L CAMOCTOSITENIFHO BBIOMPATh ONTHMAJIBHYIO
dbopmy  mpencraBieHMs — UHGpOpMAIUU

(cxembl, rpaduku, AMArpaMMbl, TaOJIULIBI,
PHCYHKH M T. II. );
| ICTIOJIb30BaTh HAYYHBIA SI3BIK B KauecTBE

KOMMYHHMKAIMOHHBIX TEXHOJOIMM B pemenuu | CPCACTBA  1IPH pabore ¢ XumuuecKoi
KOTHUTHBHBIX, KOMMYHHKATHBHBIX y | MHdopmarmeit: TpAMCHSTD
OpraHM3alMOHHBIX  3a4ad ¢ cobmoneHuem | MEKIPCAMCTHBIC (pusmraeckue 1
. mare
TpeOoBaHU PTrOHOMUKH, TEXHUKU o Mamqegléne) SHaKM |- CUMBOIIBL,
OpMyJIbl, a00peBHATYpPbI, HOMEHKIIATYPY;
0€30MaCHOCTH, THUTHEHBI, pPeCcypcocOepeKeHus, PMYJIBI, 200p YPPL, YPY
L UCTIOJIb30BATh u peoOpa3oBHIBATH
MPaBOBBIX M JTHUYECKUX  HOPM,  HOPM
. 3HaKOBO-CUMBOJIMYECKUE cpeacTaa
nH(pOpPMaMOHHOM 6€30MacHOCTH;
HaTJISTHOCTH
BJIaJICTh HaBBIKAMH PACIIO3HABAHUSA U 3AILUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JIMYHOCTH.
Ogaanenne yHUBEPCAIbLHBIMHI
KOMMYHHKATHBHBIMH JICHCTBUSIMH
a) oOmieHue: a) oOmieHue:

OCYIIECTBISITH KOMMYHHUKAIIMH BO BceX chepax
JKW3HH;

pacrno3HaBaTh HeBEpOAJIbHBIE CPENICTBA OOIICHHUS,
IMOHUMAIOT 3HAYEHNE COLMAIbHBIX 3HAKOB,
pacno3HaBaTh MPEINOCHUTKH KOH(MIMKTHBIX
CUTYaIlu ¥ CMATYAIOT KOH(IJIUKTHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS 1
B3aUMOJICHCTBU,

apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh
CMSTYAIOT KOH(MJIMKTHBIE CUTYaIIUU;
Pa3BEPHYTO M JIOTHYHO U3JIAaraloT CBOIO TOUKY
3pEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

3a/1aBaTh BOMPOCHI MO CYIIECTBY
o0Cy’KJjaeMOi TEMBI B X0JI€ AUAJIOTa U/1in
JUCKYCCHUU, BBICKA3bIBaTh UJIEH,
(hopMyIHpOBaTh CBOU MPEIOKECHHUS
OTHOCHUTCJIBHO BBIITOJIHCHHU A
MPEUI0KEHHOM 3a/1a4u;

BBICTYNATh C MTPE3CHTAINEH PE3yIbTaTOB
IMO03HABATCIILHOM JICSITCIIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENILHO WU
COBMECTHO CO CBEpCTHHUKAMU MIPH
BBIMOJTHEHUH XUMHYECKOT0 SKCIIEPUMEHTA,
MPaKTU4YECKON pabOTHI IO UCCIIEJOBAHUIO
CBOMCTB M3y4aeMbIX BEILIECTB, pealn3alun
y4eOHOr0 MpoeKTa U (HOpPMyJIUPOBAThH
BBIBOJIbI 10 pe3yJIbTaTaM MPOBEAEHHBIX
HCCIIEIOBaHUM MMyTEM COTJIaCOBaHUS
MO3UINI B X0/1e 00CYKJIEeHUS 1 OOMEeHa
MHCHUAMHAU

0) COBMECTHasl IeITEIIbHOCTb:

MOHUMAKT W  MCHOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW U UHIMBUIYaTbHOU pabOTHI;
BBIOMPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JEHCTBHM ¢ yueTOM OOIIUX UHTEPECOB U
BO3MOKHOCTEH KaKI0I0 YWieHa KOJJICKTHBA;
IPUHUMAKOT LEJIM COBMECTHOW JEATEIbHOCTH,
OpPraHU30BbIBAIOT U KOOPJIUHUPOBATH JACHCTBHS 110
€€ JIOCTIDKEHMIO: COCTaB/IATh IUIaH OSHCTBUH,

pacnpenenarb  pojad € Y4ETOM  MHEHHH
YYaCTHHUKOB, 00CYX/1al0T pe3yIbTaThl COBMECTHOM
paboTHI;

OLICHMBAIOT Ka4ye€CTBO CBOErO BKJIaJa M KaKJIOTO
y4acTHUKA KOMAaHJbl B OOHIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

0) COBMECTHasl IeITEIIbHOCTD:
MOHUMAIOT W HCIIOJIb30BaTh MPEHMYIIECTBA
KOMaHTHOW Y WHIUBHUYyaJIbHON pabOThI IPH

peneHnn XUMUYECKON po0JieMBl,
000CHOBBIBAIOT HE00X0IUMOCTh
IIPUMEHEHUS IPYIIIOBBIX bopm

B3aMMOJCHCTBUSI TPH pelIeHur Yy4eOHOI
3aJ1a49m;

BBIOMPAIOT TEMATUKY U METO/BI COBMECTHBIX
JNEUCTBUM ¢ y4E€TOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)KJ0r0o 4JIcHa KOJIJIEKTUBA;

MIPUHUMAIOT LEeIb COBMECTHOMN
JeATEIbHOCTH, OpPraHM30BBIBATE U
KOOpPJAMHHUPOBATH JEUCTBUSA o eé

JOCTHIXKCHHIO: COCTAaBJIATH IlJIaH ,Z[CﬁCTBHfI,




MPEeJUIaratoT HOBBIE MPOEKTHI, OLICHUBAIOT UJICH C
MO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATH U BBIMIOJIHATE PabOTy B
YCIIOBHSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
OCYIIECTBIISITh MIO3UTHBHOE CTPATETHUECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYAIHSIX, IPOSBISTH
TBOPYECTBO U BOOOPAKEHHE, OBITH
WHUITUATABHBIM.

pacmpenenarb poiaud ¢ y4€TOM MHEHUH
YU4aCTHUKOB,  OOCYXKJAlOT  pe3yJabTaThl
COBMECTHOM paboThI;

OLICHUBAIOT Ka4yeCcTBO CBOEro0 BKIaAa W
BKJIaJla Ka)KJOTO YYacCTHUKA KOMAaHJIbl B
o0mui pe3ynpTar MO  pa3paboTaHHBIM
KPUTEPUSIM;

MpEJIaraloT HOBBIE MPOEKTHI, OLECHUBAIOT
UJIEU C MO3ULINY HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATErMUECKOE
IOBEJICHUE B  PA3JIUYHBIX  CHUTYyalUsX,
IPOSIBIISITh TBOPYECTBO M BOOOpaKkeHUE,
OBITh MHUIIMATHBHBIM.

OgiageHne yHMBepCAJIbHbIMH
PeryJasSTHBHBIMH €l CTBUSIMU:

a) caMOOpTraHU3aIHs:
CaMOCTOSITENIbHO OCYILLECTBIISATh I03HABATEIbHYIO
JeSITeNIbHOCTD, BBISBISATH MPOOJIEMBI, CTaBUTh U

dbopMylpoBaTh ~ COOCTBCHHBIC  3a7a4d B
00pa3oBaTeNbHON AESITETbHOCTH U KU3HEHHBIX
CUTYaIHIX;

CaMOCTOSITENILHO ~ COCTABJISITh IJIaH  PEHICHUS

npoOeMbl € Y4E€TOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEAOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYalUsIM;

paciMpsATh paMKU y4eOHOTO MpeMeTa Ha OCHOBE
JIMYHBIX [IPEANIOYTEHUN;

JIeNIal0T OCO3HAHHBIA BbIOOp, ApryMEHTHUPOBATh
ero, OpaTb OTBETCTBEHHOCTh 3a PELLIECHUE;
OLIEHUBAIOT IPHUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO
IIMPOKOM 3pYIUIIMK B Pa3HbIX 00JacTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIAIOT CBOM 00pa3oBaTeNbHBINA U
KYJIbTYPHBIN YPOBEHb;

a) caMOOpraHu3aIus:

CaMOCTOSITEITLHO IUTAHUPOBATH u
OCYIIECTBIISAITh ~ CBOK  TO3HABATEILHYIO
NeSITeIbHOCTD, OTIPEeNess e€ LeIH U 3a1a4H,
KOHTPOJIMPOBATH U 110 MEPEe HEOOXOAMMOCTH
KOPPEKTUPOBATh MPEIaraeMbIii  aJITOPUTM
JICHCTBUH TIPU BBIIIOJHCHUU YUYEOHBIX U
UCCIICJIOBATCILCKAX ~ 3a/a4,  BBIOMpATh
HanOosee  A(PeKTUBHBIM  CHOCOO WX
pemieHuss ¢ y4ETOM IIONYYCHHS HOBBIX
3HaHUH O BEHIECTBaX M XHUMHUYECKUX
peaKnusx;

0) CaMOKOHTPOJIb!

JaBaTh OLEHKY HOBBIM CHUTyallMsiM, BHOCHUTb
KOPPEKTHUBBI B ACATCIIbHOCTD, OLICHUBAKOT
COOTBETCTBHE PE3YIbTATOB LIEISIM;

BJIQJIETh HABBIKAMHU TO3HABATENbHON pediiekcuu
KaK OCO3HaHMsS COBEpIIAeMbIX JAEHCTBUH U
MBICJIIMTCIIBHBIX IIPOLCCCOB, HX PE3YIbTATOB U
OCHOBaHHI;

HCIIOJIB30BATh IMPUCMBIL pe(l)J'ICKCI/II/I JUIA OLICHKH
CHUTYyalllH, BBIOOPA BEPHOT'O PEIICHMS;

YMETb OHOCHUBAIOT PHCKH U CBOCBPEMCHHO
MPUHUMAIOT PEIIEHHs 10 UX CHHU)KEHUIO;

0) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTUBBI B JEATEIBHOCTb, OLIEHHUBAIOT
COOTBETCTBUE PE3YIIBTATOB LIEISAM;

BJIAJICTh HaBBIKAMH IMO3HaBaTCIILHOM
peduieKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JICUCTBUM U MBICIIUTENBHBIX MPOLECCOB, UX
pEe3yJbTaTOB U OCHOBAHMM; HCIOJIb30BATH
pUEMBI peIICKCUU VISl OIICHKU CUTYaIlUH,
BBIOOpA BEPHOTO PEIICHHUS,

YMETh OILEHHBAIOT PUCKU U CBOEBPEMEHHO
MIPUHUMAIOT PELIEHUS 110 UX CHUKEHHUIO;
MPUHAMAIOT MOTHBBI M apTyMEHTBI JPYTUX
MIPU aHAJIN3E PE3YJIbTATOB JEATEIbHOCTH;

B) SMOIIMOHAIbHBIA UHTEIIEKT, MPEANOIaralonuit
c(OPMHPOBAHHOCTB!

B) SMOITMOHAIbHBIA WHTEJUICKT:
c(hOpMUPOBAHHOCTH CaMOCO3HaHMU,
BKJIIOYAIOIIETO CIIOCOOHOCThL IMOHUMAIOT




CaMOCO3HAHUS,  BKJIOYAIOIIETO  CIIOCOOHOCTH
MOHMMAIOT CBOE€ HMOLMOHAIBHOE COCTOSIHHUE,
BUJICTh HAIPABICHUS Ppa3BUTHA COOCTBEHHOMH
HMOLMOHAIBHOM c(epbl, OBITH YBEPEHHBIM B ce0¢;

caMoperyJIupoBaHus, BKJIIOYAIOLIETO
CaMOKOHTPOJIb, yMEeHHue MPUHUMAIOT
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHHE,
CIOCOOHOCTH aJanTHPOBATHCS K IMOIMOHATLHBIM
U3MEHEHUSAM M TMPOSABIATH TUOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTpPEHHEHN MOTHBAIUH, BKJIIOYAIOLIEH
CTpEMJICHHE K JOCTIKEHUIO LU U YCIeXy,
ONTUMHU3M, UHUIIMATUBHOCTD, YMEHHE

JIECTBOBATD, MCXOS M3 CBOMX BO3MOKHOCTEH;
SMIIATHH, BKJIFOYAOIIEH CIIOCOOHOCTH IMOHUMAIOT
SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX, YYUTHIBAIOT
€ro OpH  OCYIIECTBICHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;
COITMAJIbHBIX HaBBIKOB, BKJITIOYAIOIINX
CIIOCOOHOCTh ~ BBICTPAMBAIOT  OTHOIICHUS  C
OPYTUMHU  JIIOJIBMH, 3a00THTBCS, IPOSIBIATH
HWHTEPEC U pa3peraroT KOHQIUKTHI;

CBOE DMOIIMOHAILHOE COCTOSIHUE, BHUIETH
HaIlpaBJICHUs pa3BUTHs COOCTBEHHOMU
SMOIMOHAIBHON Cephl, OBITH YBEPECHHBIM
B cele;

CaMOperyJIHpOBaHus, BKJIFOYAIOIIETO
CaMOKOHTPOJIb, yMEHHE [IPUHUMAIOT
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE,
CIOCOOHOCTh alanTHPOBATHCS K

SMOLMOHAIBHBIM U3MEHCHUAM U NPOSABIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMK, BKJIIOYAIONICH
CTPEMIICHHE K JJOCTHXKCHHIO LIETU U YCIEeXY,
ONTUMU3M,  HMHHUIMATUBHOCTh,  yMEHHUE
JIeCTBOBATD, UCX0/Is u3 CBOUX
BO3MO>KHOCTEI;

SMIIATHH,  BKIIOYAIOMIEH  CIIOCOOHOCTH
MOHMMAIOT  SMOIMOHAIBHOE  COCTOSIHUE
IPYTHX, YUUTBHIBAIOT ero npu
OCYIIECTBJICHUHU KOMMYHHKAIIHH,
CIOCOOHOCTh K COUYYBCTBHIO u
COTIEPEIKUBAHMUIO;

COLIMATIbHBIX  HABBIKOB,  BKIIIOYAIOLINX

CIIOCOOHOCTh BBICTPAMBAIOT OTHOILIEHUS C
JIPYTUMH JIFOJIbMH, 3a00TUTHCS, HPOSIBIATH
MHTEPEC U pa3pelIaloT KOH(IUKTEI.

I') IPUHATHE Ce0sl U IPYTUX JIFOACH:

IPUHUMAIOT ce0sl, HOHUMasi CBOM HEAOCTATKU U
JIOCTOMHCTBA;

IPUHUMAIOT MOTHUBBI U apTYMEHTHI IPYTUX JIFOeH
IIPY aHAJIN3€ PE3y/IbTATOB JAESTEIbHOCTH;
IIPU3HABaTh CBOE MIPABO U IIPABO APYTUX JIIOJEN
Ha OIINOKH;

Pa3BUBAIOT CIIOCOOHOCTH MOHUMAIOT MHUP C
MO3ULUH JIPYrOro YeJIoBeKa.

I') IPUHATHE ce0sl U IPYTUX JIOACH:
OPUHUMAIOT  ce0si, TMOHUMas
HEJIOCTAaTK! M JOCTOWHCTBA;
OPUHUMAIOT MOTUBBI U
IPYTHX TIpU  aHAIM3e
NeSITeNIbHOCTH,
MPHU3HABATH CBOE MPABO U MPABO IPYTUX
Ha OIIUOKH;

pPa3BUBAIOT CIIOCOOHOCTH TOHUMAIOT
MHP C MO3UIMH JPYTOro YeJOBEKA.

CBOH

apryMEHTBI
pE3yJbTaTOB

3. IIpeameTHBbIE Pe3yabTATHI

IIpeamernsbie pesyastarsl no ®I'oC COO

KonkperusuposaHHble
pesyabtarsl (ITPI)

NpeaAMETHbIC

1) chopMUPOBaHHOCTH MPEACTABIECHUI: O
XUMHYECKOM COCTABIISIONIEH
€CTECTBEHHOHAaY4YHOW KapTUHBI MUPA, POJIHA
XUMHUHU B ITIO3HAHUU ﬂBHeHI/II\/JI HpI/IpOI[I)I, B
(hOpMUPOBAHUY MBIIIICHUS U KYJIBTYPbI
JUYHOCTH, €€ (PYHKIIMOHAILHON TPaMOTHOCTH,
HEO0OXOIUMOM TSl pEIICHUS MTPAKTHIECKIX

BrinyckHUK OyaeT 3HATH:

OCHOBOIIOJIATAIOIINE TOHATUS (XUMHUYECKUM
3JIEMEHT, aTOM, M30TOI, S-, P-, (-3JeKTPOHHbIC
opOuTaIM aTOMOB, HMOH, MOJISIPHBIH OOBEM,
BaJICHTHOCTb, CTEIICHb OKHUCIICHUS, XUMHUYECKas
CBS3b (KOBAJICHTHAsS, HOHHAs, METAJUTNYECKas,
BOJIOPOJIHAs), JIEKTPOHHAsE 00O0JIOYKAa aToMa,

3aJa4 ¥ 9KOJIOTHYECKH 00OCHOBAHHOTO MoJIEKyJIa, 3JEKTPOOTPULIATENILHOCTD,
OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M IPUPOJHON | CTpyKTypHass  dopmyna  (pa3BépHyTas U
cpene; COKpalll€HHas), MOJb, MOJSIpHas Macca,
2) B1aJjeHue CUCTEMON XMMUYECKUX 3HAHUH, YTJIEPOIHBIN CKeNleT, PyHKIMOHAIbHAS IPYTINa,
KOTOpasl BKJIFOYAET: OCHOBOIOJIATraloIMe paamKai, HU30Mepusl, H30MEDHI,




MOHATHUS (XMMHYECKHIA AIIEMEHT, aTOM,
ANIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIC OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIIEHOCTh, CTEIICHb
OKHCIICHHSI, XHMUYECKas CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIN 00beM,
YIJIEPOAHBIHN CKeTeT, (yHKIMOHATbHAS
TpyIIa, paanuKaj, U30MepHsi, U30MEPHI,
TOMOJIOTHUECKHUH Psijl, TOMOJIOTH,
YIIIEBOJAOPOIBI, KUCIOPOI- U a30TCOIEPIKAIINE
COeMHEHUS], OMOJIOTMYECKH aKTUBHBIC
BelecTBa (YriaeBOIbI, KUPBI, OCIIKH),
MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSIMHEHMUS,
KPUCTAJTNYECKasl PEHIeTKA, TUITBI XUMUYECKHX
peakiuii (OKUCIUTETbHO-BOCCTAHOBHUTEIIBHEIE,
9K30-H SHIOTEPMHUYECKHE, PEAKIIUH HOHHOTO
oOMeHa), pacTBOP, IICKTPOIIHTEHI,
HEDJICKTPOJIUTBI, ICKTPOITUTHUECKAS
TMCCOIIMAIUS, OKUCIIUTEIh, BOCCTAHOBHUTEIb,
CKOPOCTh XUMHUYECKOH PEAKIINU, XUMHUECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS
XHUMHUYECKOTO CTPOCHUS OPTaHHYECKUX
BeuiectB A.M. bytnepoBa, Teopust
AJIEKTPOIUTUYCCKOM TUCCOIHAIINHY,
nepuoandeckuil 3akoH [[.1. Menneneena,
3aKOH COXPAHEHHS MaCcChl), 3AKOHOMEPHOCTH,
CHUMBOJIMYCCKH S3bIK XUMUH,
(aKTOJIOTHUECKUE CBEJICHHS O CBOIMCTBAX,
COCTaBe, MOJTYyYCHUU U O€301TacHOM
WCTIOJIb30BAHUHU BOKHEHIITNX HEOPTaHHUECKUX
Y OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOHN EATEIIbHOCTH YEIOBEKa;

3) chopmMupOBaHHOCTH YMEHHU BBISIBIISTH
XapaKTepHbIC MPU3HAKU W B3aMMOCBSI3b
W3YUYEHHBIX MOHATHH, TPUMEHSThH
COOTBETCTBYIOIINE TTOHATHUS MIPH OMUCAHUH
CTPOCHUS ¥ CBOMCTB HEOPTaHMUECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBPALICHHI,
BBISIBJISTH B3aUMOCBSI3b XUMHUYECKHUX 3HAHUH C
MOHATUSAMH U TIPECTABICHUSIMH JIPYTHX
€CTeCTBEHHOHAYYHBIX IIPEAMETOB;

4) chopMHPOBAHHOCTh YMEHUH HCIIOIB30BATh
HAaUMEHOBAHMS XUMUICCKUX COCTMHEHUH
MEXyHAPOJAHOTO CO03a TEOPETHUECKON U
MPUKIIAIHON XUMHUU U TPUBHATIbHBIC HA3BAHUS
BOXHEHIIINX BEIIECTB (ITUJICH, alleTUIICH,
rmtepuH, GeHomn, GopMaabIaeTul, yKCyCHast
KHCJIOTA, TJIUIMH, YrapHbId ra3, YrIeKUCIIbIA
ra3, aMMHaK, TanieHas U3BeCTh, HeTraleHas
W3BECTh, MUTHEBAS COJIA M IPYTHX), COCTABISATH

TOMOJIOTHYECKUN psn, TOMOJIOTH,
YIJI€BOIOPOABI, KUCIOPOI- U a30TCOAEPKALINE
COEIMHEHUS, MOHOMED, IOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS);
KpUCTAJIMYECKasl pel€TKa, TUIIbl XUMUYECKUX
peakuui, pacTtsop, JJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, ANEKTPOJIUTUYECKAs
JUCCOLUAIs, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMUYECKON pPEaKIMH, XUMUYECKOe
paBHOBECHE; TEOpPUHM U 3aKOHBl (TEOpHs
CTPOCHHUS OpraHuYeckux Bemiects A. M.
BytiepoBa, 3aK0H cOXpaHEHHs MacChl BEIIECTB
TEOpUsl  ANEKTPOJUTUYECKONW TUCCOLMAIUH,
nepuoanueckun 3akoH J[ M Menneneesa,
3aKOH COXpAHEHHsS M MpEeBpallleHus SHEPTUU
NPU XUMHYECKUX PEAKIUIX);

3aKOHOMEPHOCTH,  CHMBOJHMYECKHH  SI3BIK
XUMHH, MUPOBO33PEHUECKHE 3HAHUS, JISKALUE

B OCHOBE T[IOHUMAHHS TPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBIICHUH,
(akToNOrMUeCKue CBEICHUS O  CBOMCTBAX,
cocTase, MOJIy4EeHUHU u 0e30MmacHoM

HCITOJIBE30BAHUHN BaKHEHIITHX HEOPTaHUYCCKUX
BEIIECTB B OBITY U MPAKTUYECKOU
JIESITEJIbBHOCTH YEJIOBEKa;

0 XUMHUYECKON COCTaBJISIONIEH €CTeCTBEHHO-
HAay4YHOM KapTUHbI MHpA, POJIM XUMUU B
MO3HAHUH SIBIICHUIN MPHUPOABI, B
(hOpMHUPOBAHUN MBIIIICHUS U KYJIbTYPbI
JUYHOCTH, €€ PYHKIIMOHATBHONH I'PAMOTHOCTH,
HEO0OXOIMMOM IS pelIeHUs] TPAKTUYECKUX
3a/1a4 U HKOJIOTHYeCKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J0POBBIO U IIPU-
POIHOM cpene;

BpinyckHuK Oyaer ymeThb:

8bIs161AMb  XapaKTEPHBIE MpU3HAKHU
MOHSITUH, yCTaHaBJIUBATh ux
B3aMMOCBSI3b, UCNONIL306AMb
COOTBETCTBYIOIIINE MOHSTHUS npu
ONMCAaHUN COCTaBa, CTpOCHHUsSI U
NpeBpalleHu OPraHUYECKUX u
HEOPraHWUYECKUX COECIUHEHUM;
UCNONbL306aMb XUMHYECKYH) CUMBOJUKY
JUIL  COCTAaBJICHUS  MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEépHYyTOH,
COKpam€HHON) (opMysl  OpraHHYECcKHX
BEIIECTB M  YPAaBHEHHH  XMUMHYECKHUX
peaKkuunii; uzeomasaueams MOJIEIN MOJIEKYIT
OpPraHUYECKUX BEIIECTB JJIs1 WILTKOCTPALNU
UX XHMHYECKOTO H MNPOCTPAHCTBEHHOI'O
CTpOEHUs,




(opMyIbl HEOPraHUYECKUX M OPTraHUYECKUX
BELIECTB, YPABHEHMSI XUMUUECKUX PEAKLIMM,
OOBSICHATH MX CMBICIT; IOJTBEPXKIATh
XapaKTepHble XMMUUECKHE CBOMCTBA BELLIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKLINN;
5) chopMupOBaHHOCTh YMEHUI YCTaHABIMBATh
MIPUHAIJIEKHOCTh U3YYEHHBIX HEOPraHUYECKUX
Y OPraHUYECKUX BEILECTB K ONPEICICHHBIM
KJIaccaM U rpyInaM COSIUHEHUH,
XapaKTepU30BaTh UX COCTAB U BaKHEHUIINE
CBOMCTBA; OIPEENATh BUJIbIl XUMHUYECKUX
cBsi3ell (KOBaJIGHTHAsl, MOHHas,
MeTaJlJIn4yecKasi, BOJOPOJIHAs ), TUIIbI
KPUCTAJNINYECKUX PELIETOK BEILECTB;
KJ1acCu(UIIUPOBATh XMMUYECKHE PEAKLINY;

6) BJ1aZicHHe OCHOBHBIMHM METOJaMU HAYYHOTO
[IO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUN
(HabmroieHne, U3MEpPeHUe, SKCIIEPUMEHT,
MO/JICJINPOBAHUE);

7) cpopMHUPOBAHHOCTH YMEHHIA TPOBOIUTH
pacyeTsl 10 XUMUYECKUM GopmyliaM U
YpaBHEHUSIM XUMHUECKHUX PEaKIUN ¢
UCIOJIb30BaHUEM (PU3MUYECKUX BEJIINYMH,
XapaKTEepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA
BELIECTBA; UCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUSA JUIs IPUHSITHS pELIeHUI B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM;
8) chopMupOBaHHOCTh YMEHHUH TNIAHUPOBATH U
BBITIOJTHATh XUMUYECKUHN 3KCIIEPUMEHT
(mpeBpaleHust OpraHMYeCKUX BEIIECTB MPU
HarpeBaHuu, MOJyYEHHE STUIICHA U U3y4EHUe
€ro CBOWCTB, KAUECTBEHHBIE PEAKIINM Ha
aJbJIETU/Ibl, Kpaxmall, yKCYCHYIO KUCIIOTY;
JieHaTypanus OeJIKOB NPH HarpeBaHUH,
LBETHBIE peaKuu OEIKOB; IPOBOAUTH
peaKIMu HOHHOTO 0OMEHa, OTIPEeIeNIATh Cpeay
BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha
cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUS; pelaTh
JKCIIEPUMEHTAJIbHBIE 33]Ja4y 110 TEMaM
"Metannsl" u "HemeTanisl'") B COOTBETCTBUU C
MIpaBUJIAMU TEXHUKHU 0€30MacHOCTH MPU
oOpallleHuH C BeleCTBaMU U J1JaOopaTOpHbIM
000pyZI0BaHUEM; ITPEJICTABIIATH PE3YIbTaThI
XUMHUYECKOI0 IKCIIEpUMEHTa B (hopMe 3arncu
YPaBHEHUI COOTBETCTBYIOIUX pPEAKLUUN U
(hopMyIIMpOBaTh BHIBOJIBI HA OCHOBE ATUX
pE3YJIbTATOB;

yCcmaHasnueams MPUHAICKHOCTD
M3YUYCHHBIX OpPraHWYECKHUX BEIIECTB IIO0
HUX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY
KJ1accy/rpymre COCJTMHEHUI
(yrmeBosiopoasl, KHCJIOPO/I- u
a30TcoJeprKallue COCTUHEHHS,
BBICOKOMOJIEKYJISIPHbIE COE€IUHEHUS);
oasamu UM Ha3BaHUSI o
CHUCTEMaTHUYECKOU HOMEHKJIaType
(IUPAC), a MIPUBOJIUTH
TPUBHAIBHBIE  Ha3BaHUSI  OTJEJIbHBIX
OpPraHUYECKUX BEILIECTB (3THNEH,
NPOINUJICH, AalEeTUICH, OJTUJICHIJIUKOIIb,
TJIUIEPHH, dhenom, dhopmansaerun,
arietajgbplAerull, MypaBbUHAas KHUCJIOTA,
YKCYCHasl KHCJOTa, OJISMHOBAsl KHUCJIOTA,
CTeapuHOBast KHCJIOTA, TJIFOKO03a,
dbpykTo3a, Kpaxmadi, LIEJUJTI0JI03a,
IIANMH) W TPUBHUAJIbHBIE Ha3BaHUS
OTHEJIbHBIX HEOPraHUYECKUX BEIECTB
(yrapsblil ra3, yriieKMciabli ra3, aMMHak,
raméHasi U3BECTh, HeramiéHas HU3BECTb,
MMUTHEBAsl COJIa, MUPUT H JIp;
YCmaHasnueamsy MPUHAIC)KHOCTH
HEOPTraHMYECKHX BEIIECTB 10 UX COCTaBY K
onpeaeIEHHOMY KJaccy/rpyrie
coenMHEHHH (TIPOCThIE BeEIIeCTBA
METaIbl ¥ HEMETa/llbl,  OKCHJIBI,
OCHOBaHUS, KHCJIOTBHI, aM(OTEepHbIE
TUAPOKCHUIBI, COJIN);

onpeoensams BUAbl XUMHUYECKOW CBSI3U B
OpPraHMYeCKUX COCIMHEHUSX (OJMHAPHbIE
1 KpaTHbIE);

NpUMeHAMb MOJIOXKEHUS TEOpUH
CTPOCHHSI OpPraHUYECKHUX BemecTB A. M.
ByTtnepoBa 111 00bSICHEHNS 3aBUCUMOCTH
CBOWCTB BENIIECTB OT WX COCTaBa U
CTPOEHHUS; 3aKOH COXpaHEHUs MaccChl
BEIIIECTB;

PAcKpviéams CMBICI NIEPUOINYECKOTO
3akoHa /. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHCTEMaTH3UPYIONLYI0, OOBICHUTEIHLHYIO
Y IPOTHOCTUYECKYIO (DYHKIIUM;
xapakmepuzoeams 3JIEKTPOHHOE
CTPOEHHE aTOMOB XMMHUUYECKHX
35ieMeHTOB 1—4 nepuosioB
Ileproamyueckoit CUCTEMbI XUMUYECKHUX
anemeHToB . 1. Mennaeneena,
HCTIONIB3YSI OHSTHUSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTA- JTN,
«IHEPreTUYECKUE YPOBHNY; 0OBACHAMb

TaKXKCEC




9) chopmMupoOBaHHOCTh YMEHHUSI AaHAJIU3UPOBATH
XUMHYECKYIO HH(OPMAIIUIO, TTOIy4aeMyIO U3
Pa3HbIX UCTOYHUKOB (CPEICTB MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

10) chopMUpOBaHHOCTH YMEHUH COOJIOIATH
MpaBUJIa SKOJIOTUYECKHU 11eTIecCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOH AESITEIbHOCTU
B I[EJISIX COXPAHEHUSI CBOETO 370POBbS H
OKpY>Karollel MpUPOIHOI Cpesibl; yYUTHIBATH
OIMACHOCTH BO3JICHCTBUS HA JKUBBIE OPTaHU3MBI
OTpe/IeNICHHBIX BEIIECTB, IOHUMAasl CMBICT
[IOKa3aTellsl MPeIeIbHOM TOIyCTUMON
KOHLEHTPALIUU;

11) ns oOyyaromuxcst ¢ OrpaHuYeHHBIMU
BO3MOYKHOCTSIMU 3[TOPOBBSI:
c(hOPMUPOBAHHOCTh YMEHUS IPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX
MMO3HAHUS BEIIECTB U XUMHUUYECKUX SIBJICHUI;
12) nnst crensix U CIa0OBHISAIITIX
oOyuaromuxcsi: cQOpMUPOBAHHOCTb YMEHHUS
HCIIOJIb30BaTh PENbe(hHO TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaitns nis 3anvcu
XUMHYECKHX (OPMYIL.

3aKOHOMEPHOCTH U3MCHEHHS CBOUCTB
XUMHYECKHX DJIEMEHTOB U UX
COCJIMHCHUN IO TIEpHUOJaM U IpyIInamM
Ilepuoanueckoit cUCTEMbI XUMHUYECKHUX
anemeHToB . 1. Menneneena,;
xapakmepu3oeams COCTaB, CTPOCHHUE,
dbusnyeckne W XUMHYECKHE CBOWCTBaA
TUNUYHBIX MOPEACTABUTEICH Pa3IMUYHBIX
KJIaCCOB OPTaHUYECKUX BEIIECTB (METaH,

dTaH, OJTWJICH, NPONWIICH, AareTUJICH,
Oyrtaguen-1,3, MeTHioyTaauen-1,3,
OcH3011, METAaHOJI, 3TaHOJI,
STHUJIEHTJIUKOJIb, TJIMLICPUH, (henon,

alcTaJdbACTu, MypaBbHHAA WU YKCyCHasd
KHCJIOTHI, I''TFOKO34a, KpaxmaJl, HCSJIJIK0JI03a,

aMHUHOYKCYCHast KHCJI0TA);
UIIFOCMPUPOBAMb TEHETHYECKYIO CBS3b
MEXIy HUMU YPaBHEHUSIMU
COOTBCTCTBYIOIINX XUMHUYCCKHNX peaKHI/Iﬁ
c HCTIOJIb30BaHUEM CTPYKTYPHBIX
popmyu;

Kaaccuguyuposams XAUMUYECKUE
pPCaKuumn o pa3jiM4ydbIM IIpHU3HAKaM
(uMcny W COCTaBy  pearupyrommx

BEIIIECTB, TEIUIOBOMY A (]eKTy peaxmuu,
HM3MEHEHUIO cTeneHeun OKUCJICHUS
SJIEMEHTOB, OOpPaTUMOCTH  pEaKIvH,
Y4YacTHUIO KaTaJU3aTopa);
xapaxkmepuzosamsv (onucviéams) 00IINE
XUMHYECKHE CBOMCTBA HEOPTraHUUECKUX
BEIIIECTB pa3- JIMYHBIX KIIACCOB;
noomeep#coams CyleCTBOBAHUE
TEHETUYECKOU CBSI3U MEXKIY
HEOPraHMYE€CKUMHU BEIIECTBAMH C
TTOMOIIBIO YPAaBHEHUIH COOTBETCTBYIOIIUX
XUMHUYECKUX PEeaKIuii;
xapakmepuzoeams WCTOYHUKHU
YTJIEBOJIOPOJIHOTO CBIPbsI (HedTs,
NPUPOJHBIN Tra3, yroijib), cHocoObl HX
nepepaboTKu u MpaKTUYECKOe
IMPUMEHEHHUE TTPOAYKTOB IepepadOTKH;
npoeooUms BEIYUCICHUS 11O
XAMHAYECKUM YPaBHEHHUSIM (MaCCHI,
00B€Ma, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WJIM TIPOTYKTA PEAKIIUH 110
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJTHBIX BEIIECTB MJIH
MPOJIYKTOB PEAKIIUH;, «MaccoBasi OIS
BEIIECTBA B PACTBOPE», 00BEMHBIX
OTHOIIIEHU ra30B MPU XHUMHUUYECKUX
peaKkIusx, MacChl BelecTBa Uin o0bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY




BEIIECTBA, Macce MM 00BEMY OJIHOTO
13 yYaCTBYIOIIUX B PEAKIINH BEIIECTB,
TEIUI0BOTO 3(PekTa peakuuu Ha OCHOBE
3aKOHOB COXPaHEHHS MAaCChl BEIIIECTB,
MIPEBPAICHUS U COXPAHCHUS SHEPTHH);
onpedeisimb BaJICHTHOCTb U CTCTICHB
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB B
COCIMHCHHUSIX Pa3IUIHOTO COCTAaBa; BUJI
XUMHYECKOU CBsI3U (KOBaJICHTHAs,
WOHHAasl, METAJUTUYECKAasl, BOJOPOIHAS) B
COCIUHEHUSIX; TUIIKPUCTAILTNYECKON
pPEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYyJIsIpHAsI, MIOHHA,
METaJTHYecKast); XapaKTep Cpeabl B
BOJHBIX PacTBOpaxX HEOPTAaHUUYECKUX
COCITMHCHMUIA;

Nnpo8oOUMb PEAKIINH, MOATBEPKIAIOIINE
Ka4eCTBEHHBIN COCTaB PA3JIUIHBIX
HEOPraHUYSCKUX BEIISCTB;
pacnosHaeams ONBITHBIM ITyTEM UOHBI,
MMPUCYTCTBYIOIIHE B BOJHBIX PAacTBOpax
HEOpPraHU4YECKUX BEILECTB;

81a0emb CUCTEMOM 3HAaHUN 00 OCHOBHBIX
MeToAax HAy4YHOT'O MO3HAHUS,
HCITOJIb3YEMBIX B XHMHHU TIPU U3YUYCHUU
BEIIECTB U  XUMHYECKHX  SIBJICHUH
(HabroIcHUE, U3MEPEHHUE, IKCIICPUMEHT,
MOJEIUPOBAHUE), UCNOIL308AMb
CHUCTEMHBIC XHUMHYCCKHC 3HAHUSA IS
NPUHSATUS PEIIeHU B  KOHKPETHBIX
J)KU3HCHHBIX CHTYAIlUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX MPUMEHEHHEM;
coonodoamsv  npasuia  TOJIB30BaHUS
XUMHYECKOU MOCyH0oH U JTaG0paTOPHBIM
o0opy/loBaHHEM, a TaKXe MpaBUia

oOparieHus c BeIleCTBaMU B
COOTBECTCTBHUU C HUHCTPYKIUAMAU 110
BBITTOJTHCHHIO 71a00paTOPHBIX
XUMHNUYCCKUX OIIBITOB,

cocmaensaims ypaBHEHMs PeaKkUUi
pa3M4YHbIX THUIOB; MOJHbIE U
COKpAaIllEHHbIC YPAaBHEHUS PEAKLIUU
HOHHOT'O OOMEHa, YUUThIBasl yCJIOBUS,
IIpU KOTOPBIX OTHU PEAKIMHU UAYT 110
KOHIIA;

Packpwviéams CyIIHOCTh OKUCIIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN
IIOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OanaHca ITUX pEeaKInii;

00bsICHAMb 3aBUCUMOCTB CKOPOCTHU
XUMHWYECKON peaKIM OT PA3IUYHBIX
(hakTOPOB; XapaKTep CMEIIEHUs




XUMHYECKOT'O PAaBHOBECHS B
3aBUCHMOCTH OT BHEIIHETO BO3/ICHCTBUS
(mpuanun Jle [larense);
Xapakxmepuzo6ams XUMUYECKUE TIPOLIECCHI,
JIeKAIINE B OCHOBE ITPOMBIIIUICHHOT'O
MOJIYYCHHS CEPHOM KHCIIOTHI, aMMHaKa, a
TaKKe CPOPMHPOBAHHOCTH MPEACTABICHHIHA
00 00X HAyYHBIX TPUHIUIIAX U
IKOJIOTMYECKUX MPOOIIEMax XUMHUYECKOTO

MIPOM3BO/ICTBA;
NIAHUPOBAMb U BbINOJHAMbL XUMUYECKUI
JKCIEPUMEHT (mpeBpaleHus

OpraHWYECKUX BEIISCTB NPU HArpeBaHHH,
MOJyYeHHE OTHICHA W H3y4YeHUE €ro
CBOMCTB, Ka4eCTBCHHBIC peakiuu
OpPraHU4YCCKHuX BCIICCTB, JACHaTypanus
OCJIKOB IIPU HArPEBAHUU, [IBETHBIC PEAKIIUH
0enkoB;(pa3yioKeHHe MEPOKCUIa BOAOPOIA
B MIPUCYTCTBUU KaTrajusaropa,
OTIPEJICIICHUE CPEJIbl PACTBOPOB BEILIECTB C
IMOMOIIBIO YHHUBCPCAJIIBHOI'O HWHAWKATOPA,
BIIUSIHUEC  Pa3jU4YHbIX  (aKTOpOB  Ha
CKOPOCTh XMMHYECKON PEaKLUH, PEaKLUu
WOHHOTO OOMEHA, KAYeCTBEHHBIC PCAKIIUU
Ha CyJb(aT-, KapOoOHAT- U XJIOPUI-aHUOHBIL,

Ha KaTHUOH aMMOHMS, pelieHue
AOKCIIEPUMEHTAJIBHBIX 3aJlad [0 TeMaM
«MeTtaiiabny u «HemeTtanab») B

COOTBETCTBMM C IMpaBUJIaMH TEXHUKHU
0e30IacHOCTH  TIpHU oOpaleHun c
BEIIECTBAMU 51 71a00paTOPHBIM
000opyI0BaHUEM, npeocmasisime
pe3ysbTaThl XMMHUYECKOI0 3KCIIEPUMEHTa
B bopme 3annucu ypaBHEHMI
COOTBETCTBYIOIINX peaxkuumit "u
¢opmynuposams BHIBOABI HA OCHOBE ITHUX
pe3yJbTaTOB;

Kpumuyecku ananuzuposams
XUMHYECKYIO nHpoOpMaIuIo,
II0JIy4aeMyl0 M3 pa3HbIX HCTOYHHKOB
(CMMU, UntepHeT U 11p );

cobnodams  npasuna DKOJIOTUYECKHU
11eJIeCOO0pa3HOro MOBENEHUS B OBITY U
TPYAOBOM  JEITEIBHOCTH B  LEJAX
COXpaHEHHUsI  CBOEro  3J0pOBbs U
OKpYy Karolen IIPUPOIHOU cpensl;
oco3Haeams OMACHOCTH BO3JIEHCTBHUS Ha
JKUBBIE  OpPraHU3MBl  OIPEIAECIEHHBIX
OpraHUYeCKUX BEIIECTB, TOHUMAasi CMBICII
oKa3aTes T1IK, NOSACHAMb Ha
npuMepax CcoocoObl yMEHBIIEHUs U
NPENOTBpAILlIEHUsT KX BPEIHOIO BO3-




BeInyckHUK
HAYYUTHCH:
Hab6mronarts,

ONUCHIBATh
IIPOLECCHl U SBJICHUS,
MPOBOJUTh  XUMHUUYECKHUE
BBIJIBUTaTh TMIIOTE3bI, BBIABIATH 3aBUCUMOCTD
MEXKITY HCCIIEIyEMbIMU
OOBSCHATh  TOJYYCHHbIE
(hopMyIIMpPOBATH BHIBOJIBI

JeHCTBHS Ha OpraHu3M 4YCJIOBCKA;
BO3MOKHOCTb

XUMHNYCCKHUC

OpraHU30BBIBATH U
DKCIIEPUMEHTHI,

BCJIMYHMHAMMU,

pe3ynbTatel U

2. CTPYKTYPA U COAEP) KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHO#l padoThl

Bup yuedHoii padoTbl

Oobvem uacoe

O0si3aTe/IbHASI AYTUTOPHAS YUyeOHAs1 HAarpy3Ka (Bcero) 36
B TOM YHCIJIC:
JIEKITUNA 18
nabopaTopHbIe paObOTHI 4
MPAKTUYCCKHUE 3aHATUS 12
Umozcosas ammecmayus 6 popme ouppepenyuposannoco sauema 2




2.2. KajeHgapHo-TeMaTHYECKHUH IUVIAH U COJAEePKAHUE YIeOHOr0 npeaMeTa « XUuMMD)

HaumeHoBanue
pa3ieioB U TeM

KosmyecTBoO
4acos

Tema 3ansTHA.
Coneprxanue yuefHOro MaTepuaja, 1a00paTopHble U NPAKTHYECKHE 3aHATUS
00yyaromuxcs

HJ'laHl/lpyeMble BH/IbI 1€ATEJIbHOCTH
oﬁyqaloumxca HCXO0/1d U3 NPEIAMETHBIX U
MeTallpeAMETHBIX Pe3yJabTaTOB

DJIeKTPOHHBIE U
nu¢poBbie pecypehbl

1

2 3

4

5

Paznean 1. TeopeTuuecku

¢ OCHOBbI OPraHMYeCcKOl XMMHH

Tema 1.1.
IIpeamer
OpraHu4ecKoil XMMHH.
Teopusi XHUMHYECKOT0
CTpOeHHUsI
OpraHnYyecKux
coeTMHEeH Ui

JIMYHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH NMOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS,
JIOTUKY W apryMEHThI APYTHUX NPU aHAJIW3€ Pa3IMYHBIX BHIOB YUEOHOH NeATENbHOCTH;
LICHHOCTHOTO OTHONIEHUS K HCTOPHYECKOMY M HAy4YHOMY HAcJIEAHI0 OTEUYEeCTBEHHOM
XHMHH; TOTOBHOCTH OILIGHUBATh CBOE MOBEJACHHE U IMOCTYNKH CBOMX TOBapHIIEil ¢ MO3UIMH
HPaBCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHHE ITOCIEACTBUH 3THX ITOCTYIIKOB; TOHMMAaHUS
cnenu(UKN XUMHUH Kak HayKH, OCO3HaHUs e€ poiu B (OPMHUPOBAHHH PAIMOHAIBHOTO
HAy4YHOT'O MBIIUICHNUS, CO3JIaHIH LEIOCTHOTO IPEACTaBICHUs 00 OKpY’KalolleM MHpe Kak
0 €IUHCTBE IPUPOJBI U YeJIOBEKAa, B NIO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuu
Mpo0JIeM COXpaHEHHS MPUPOJIHOTO PaBHOBECHS

Ilo3naBaTtesbHsble YY/I: HCHOab30BaTh IPH OCBOCHUHU 3HAHUM MPUEMBI IOTUYECKOTO MBIIIICHUS
BBIACIATh XapaKTepPHbIE MPH3HAKHW MOHATHH M YCTAHABIMBATH MX B3aUMOCBS3b, MCIIOJIB30BaTh
COOTBETCTBYIOIINE MMOHATHUS ISl OOBSICHEHNUS OTACIBbHBIX (DAKTOB M SBICHUIT; BHIOMPATh OCHOBAHHUS
U KPUTEPUH VIS KIacCH(HUKALMH BEIECTB U XUMHYECKHX PEaKIUi; YCTaHABINBATH NPUINHHO-
CJICICTBCHHBIE CBSI3M MEKAY U3Y4aeMbIMHU SIBICHUAMY,

KommynukatuBuble YY]/I 3amaBath BONPOCH IO CYIIECTBY OOCY»XIaeMOW TEMBI B XOJE
Iuaora W/WIM JWCKYCCHH, BBICKA3bIBAaTh HICH, (GOPMYIHpPOBATH CBOM MPEIUIOKEHUS
OTHOCHTEIBHO BBIITOIHEHHS IPEATOXKCHHON 3a1a9n

PeryasituBnbie YY /| caMOCTOSATENBHO IJIAHUPOBATH U OCYIIECTBIISATH CBOIO IT03HABATENIbHYIO
JIeSITeNIbHOCTD, ONpeAerss e€ Lenu U 3a7add, KOHTPOINPOBaTh M IO Mepe HEOOXOIUMOCTH
KOPPEKTHUPOBAaTh TIPEIJIaraéMblii aJlTOPUTM JEHCTBHH NpH BBINOTHEHHH YYEOHBIX U
HCCIIeI0BaTEIbCKUX 3a7a4, BEIONpATh Hanbosee 3pPeKTUBHEBIN cIOCO0 UX pEeHIeHUs C yIETOM
MOJTyYeHHsI HOBBIX 3HAHHMH O BEIECTBAaX M XMMHUYECKHX peaKIusix;

Copep:xanne yueGHOro matepuasa 2

1. [peamMer opraHuveckoii XUMHH: ¢€ BO3HUKHOBEHHE, Pa3BUTHE H 1
3HAYCHHE B MOJyYSeHIH HOBBIX BEIIECTB M MaTepHalIOB

Teopusi cTpoeHust oprannueckux coeauHeHud A.M. Byrtnepona, eé
OCHOBHBIE ToNOXeHHA CTpyKTypHBIE (OPMYNBI OPTraHUIECKHX
BEIIECTB

I'omonorus, usomepus

XuMu4deckas CBA3b B OpPraHU4YCCKUX COCIUHCHHAX: KpaTHBIC CBS3H,
G- U T-CBSI3U

[MpencraBnenne o0  KiaccHUKAMK  OPraHUYECKHX  BEIIECTB
HomenkiaTypa OpraHMYecKHX COCAMHEHHH (cHcTeMaTHdecKas) |
TPUBHAIBHBIE HA3BaHMWSA BAXKHEHIINX MpeACTaBUTENECH KIaccoB
OpraHWYECKUX BEIIECTB

JemoHcTpauuu

O3HaKOMJIEHHE ¢ 00pa3liaMM OPraHWYECKHX BEIIEeCTB U MaTepHaiaMH

Ha UX OCHOBE; OIIBITHI 11O NPEBPALICHHUIO OPraHU4YC€CKUX BCIICCTB ITPH

TIOHSTUH
MIPU3HAKH),

PackppiBaTh CMBICT  H3y4aeMBIX
(BBIABIATE WX  XapakTepHBIC
YCTaHABIMBATh UX B3aUMOCBSI3b
IIpuMEHATh TOJIOKEHUS TEOPUU CTPOCHUS
OpraHn4ecKkux coenuHeHudt A. M. bytnepoBa
Ui OOBSCHEHHWsS  3aBUCHMOCTH  CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOCHUS
Hcnonp30BaTh XUMHUYECKYIO CHUMBOJIMKY IS
COCTABJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX

(pa3BépHyTOi, COKpaIiéHHON) dhopmyn
OpPraHUYEeCKHX BEIIECTB

OnpenensaTe  BHIBI ~ XHUMHYECKOH  CBSI3M
(onvHapHBle, KpaTHbIE) B  OpPraHHYECKUX
COCTUHCHUSX.

PackpbIBaTh pOJIb OPraHMYECKOW XUMHUH B

https://resh.edu.ru/subject/le
ss0n/6149/
https://resh.edu.ru/subject/le
sson/4823/
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HarpeBaHuH (IU1aBjeHHe, 00YTJIMBaHUE U TOPCHHUE)

IIpakTHyecKkue U J1adopaTopHbIe 3aHITHSI 1

IIpaktuueckoe 3anarue 1. MonenupoBaHue MOJIEKYJ OPraHUYECKUX 1
BEIIECTB.

JKU3HH YEJIOBEKa, WJUIIOCTPUPOBATh CBA3bL C
IpYTUMHU HayKaMHu

HabntonaTe u onuckIBaTh AEMOHCTPAIlHOHHBIC
OIIBITHI, MIPOBOJUTH " OIMMCHIBATh
J1a0OpaTOPHBIC OMBITHI

Paznen 2. YriieBogopoasl 9

Tema 2.1 IIpeaensunie
YIJI€BO/10PO/bI -
AJKaHBI

JInYHOCTHBIC pe3yJabTaThl: AKTUBHOI'O HENPUATHS ASUCTBUM, MPUHOCALIUX Bpen
OKpyXalolllel  NPUPOAHON  cpeme, yMEHHsS  MPOTHO3MPOBaTh  HEOIArONpHUSITHHIE
SKOJIOTUYECKHE TOCIEICTBHUS MPEANPUHIMAEMBIX IeHCTBUIM MpeaoTBpaIaTh UX; HATHUUS
Pa3BUTOTO 3KOJIOTHUYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KyJIbTYpbI, OIBITA AEATEIbHOCTH
9KOJIOTMYECKOM HaIpaBICHHOCTH, yYMEHHUS PYKOBOJCTBOBATbCS HMHU B IIO3HABaTEIbHOM,
KOMMYHUKAaTUBHOW W COLMAJIBHOM TIpakTHKE, CIIOCOOHOCTH W YMEHHUS  aKTHBHO
MPOTHBOCTOATH UAEOJIOTHH XeMOo(oOuH;

IlosnaBaTenbHble YVY/I: Binagerb OCHOBaMH METOJIOB HAayYHOrO IIO3HAHUS BEILECTB U
XMUMHYECKUX peakuuil; QGopMyiupoBaTh LEeNM M 3aJadd  HCCIEAOBaHMS, MCIONB30BaTh
MOCTABICHHBIE U CAMOCTOSITENIBHO C(HOPMYIMPOBAHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI s ()OPMUPOBAHNUS THUIIOTE3BI IO IPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CY)XIEHHH; BIafeTh HaBBIKAMU CaMOCTOSTENBHOTO IUIAHHUPOBAHUS U MPOBEICHUS yIEHHIECKUX
SKCTIEpUMEHTOB, COBEPIIEHCTBOBATh yMEHHUsI HAOMIOAATh 32 XOJIOM IPOIECCa, CAMOCTOSATEIBHO
NPOTHO3MPOBATh €ro pe3yiabraT, (OpMyIUpoBaTh O0OOOLIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HMCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJETaHHON
paboTe; mpHOOpEeTaTh ONIBIT YYCHHYECKOH HCCIICNOBATENbCKOH W INPOEKTHOH AESTENbHOCTH,
HPOSIBISATH ~ CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB DPEIICHHUS
MPaKTUYECKUX 3a/1a4, IPIMEHEHHIO Pa3IMIHBIX METOIOB MO3HAHUS,

KommynukaTtuBnsle YY/I 3amaBaTe BONPOCH 1O CYIIECTBY OOCYXTaeMOW TEMBI B XOJE
Iuanora W/WIM JAWCKYCCHM, BBICKA3bIBATh HIEH, (OPMYyIHpPOBATH CBOM MPEUIOKEHUS
OTHOCHTEIHHO BBIITOIHEHHS IPEATOKEHHOHN 3a71a9n

PeryasituBnbie YY /[ caMOCTOSITENIBHO IUTAHUPOBATH U OCYIIECTBIISITh CBOIO IMO3HABATEIILHY IO
JIesITeNIbHOCTD, ONpeaesss e€ Lenu U 3a7add, KOHTPOJIUPOBATh M IO Mepe HeoOXOIUMOCTH
KOPPEKTUPOBAaTh IpeJlaraéMblii aJIrOPUTM JEHCTBUH NpH BBINOJHEHHHM YYeOHBIX U
HCCIIEZI0BATENIbCKUX 3a/1a4, BEIONpaTh Hanboee 3¢ (HEeKTUBHBIN cIOCO0 MX pEelIeHus C y4EToM
MTOJTyYeHHsI HOBBIX 3HAHUH O BEI[ECTBAaX M XMMHYECKHUX PEaKIusX;

Conepixanne yuefHOro MaTepuaJjia 1

https://resh.edu.ru/subject

1 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHI psii MeTaH u 3TaH — 1
MPOCTEHIITHE MPEACTABUTENN AlKaHOB: (U3MUYECKHE W XUMHYCCKHE
CBOWCTBA (peakiuu 3aMelIeHUs] U TOPEHHS ), HAaXOXKIECHUE B MPUPO/IL,
IMOJIy4Y€HUEC U NPUMEHEHUE

PackpbiBaTh CMBICT H3ydaeMbIX TOHSTUH
(BBIABIATE MX  XapakTepHble IPU3HAKN),
yCTaHaBJIUBATh UX B3aUMOCBA3b, UCIIOJIL30BaTh
COOTBETCTBYIOIINE TIOHATUS IPU ONHCAHUU
COCTaBa, CTPOEHHUS u IpeBpaleHui
OPraHWYECKUX COECTUHECHUN

Hcnonp30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX H CTPYKTYPHBIX
(pa3BépHyTOi, COKpaIIéHHON) dhopmyn
OpraHu4Y€CKUX BEIICCTB

VcranaBiuBaTh MNPUHAIJIC)KHOCTh BEIICCTB K

/lesson/6151/
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omnpenenéHHOMY Kjaccy YIIeBOJIOPOJIOB IO
COCTaBy M CTpPOEHHIO, Ha3blBaTh HUX IIO
CHCTEMaTHYECKOHl HOMEHKJIAType; NPHUBOIUTH

TpHUBHAIIbHBIE Ha3BaHMUsA OTAETBHBIX
NIpeJICTaBUTENCH yIrIeBOJOPOIOB
HMnpnBuayaibHble MPOEKTHI
M3y4eHne OGHOIAaKeToB.
Tema 2.2. JIMYHOCTHBIE Pe3yJIbTaThl: COOMIOCHNS NMPaBUII O€30MacHOrO OOpalleHHs C BEIECTBAMU B
HenpeneabHbie OBITY, MOBCEJHEBHON >XM3HM M B TPYIOBOH IeATENbHOCTU; TOTOBHOCTH K OCO3HAHHOMY
yIJ1eBOAOPObI: BBIOOPY MHIMBHMIYaJIBHOH TpaeKTOpuu oOpa3oBaHus, Oyaylueil mpodeccuu M peanusanuu
AJIKEHbI, AJTKAIUEHbI, | COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
AJIKHHBI XAMUHU, UHTEPECOB M MOTPEOHOCTEH 00IIecTBa;
ITo3naBaTenbHble YY/I: CTpOUTH JIOTHYECKHE pacCyXIeHHs (MHAYKTUBHBIC, NEIYKTHBHBIE, IO
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTM ¥ TIPOTHBOPEYMS B PACCMAaTPHUBACMBIX SIBICHHMSX,
(hopMyIHpOBaTh BHIBOJBI M 3aKIFOYECHUS; NPHUMEHSTH B IpOIecCe MO3HAHUS HCIIONIb3yeMble B
XMMHU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, IIPe0OPa30BBIBATH MOAECIBHbBIC NPEIACTABICHUS —
XUMHYECKHH 3HAaK (CHMBOJ) 3JIEMEHTa, XUMHUUecKast (OopMysa, ypaBHEHHE XUMUYECKOH PEaKIin
IOpH PEIICHWH Y4eOHBIX MO3HABATENbHBIX M IPAaKTHIECKUX 3a1ad, HNPUMEHATh Ha3BaHHBIC
MOZENbHBIEC MPEACTABICHUS MUl BBIIBICHHS XapaKTEPHBIX IPH3HAKOB H3YYaeMBIX BEIECTB U
XUMHYECKUX PEaKIHi;
KommyHukaTuBHble YVY/I: BeICTyHaTh C Ipe3eHTalued pe3yJbTaTOB I103HABATEJIBHON
JIeSITETTEHOCTH, TIOJYyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIITOJTHEHHH XHMHYECKOI'O SKCHEPUMEHTAa, MPAKTUYECKOH pabOTHI MO HCCISIOBAHUIO
CBOMCTB M3yYaeMBbIX BEIECTB, pealn3alni y4eOHOro MpOoeKTa M (POPMYIHPOBATH BEIBOJIBI
0 pe3yabTaTaM MPOBEAEHHBIX HCCIENOBAHMUHN ITYTEM COIJIACOBAHMS IMO3UIMH B XOne
00CyXJIeHUs 1 0OMeHa MHEHHUSIMHA
PeryasituBuble YY/l: OCYyIIECTBISATH CAMOKOHTPOJIb CBOEH JESTEIbHOCTH Ha OCHOBE
caMOaHaJIM3a U CaMOOLIEHKH
Conep:xanue y4e0HOro MaTepuaia 3 https://resh.edu.ru/subject/l
1. AJIKeHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psj OTHIEH | 1 OmpenensaTh BUIBI XUMHYECKOW  cBs3u B | €sson/5412/
MPOMMIEH — MPOCTEHITNE MPEACTAaBUTENN ANKCHOB: (pU3mUecKue u MOJIEKYJIaX yTIEBOJOPOJOB; XapaKTEepHU30BaTh
XUMHYECKHE CBOHCTBAa (PEaKIMH THAPHPOBAHUS, TAIOTEHUPOBAHMUS, 3aBUCHMOCTh  PEaKIMOHHOH  CHocoOHOCTH
THApAaTallid, OKHCICHWS ¥ TONMMEPH3aIiy), MOIydeHHEe | YTIEBOJOPOJOB OT KPAaTHOCTH KOBAJIEHTHON
MIpUMEHEHHE cBs3M XapakTepn3oBaTh COCTaB, CTPOCHUE,
Anxanuensl Byragmen-1,3 wu  wmermnOyramueHn-1,3:  crTpoenwe, MpUMEHEHHE, (U3NYSCKUEe W XHUMHUYCCKHE
BaXHEHIINE XMMHUYECKHEe CBOMCTBa (peakius IOJIMMepU3aIIH) CBOMCTBa, Ba)KHEHIIME CIOCOOBI IOITYYCHUS
IlonydeHne CHHTETUUECKOTO KayuyKa U PE3UHbI TUITAYHBIX MpeaCTaBUTENEN pa3sIUYHBIX
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYSCKUH psif KJIaCCOB  YIVIEBOJOPOJOB (METaHa, JTaHa,

Auernnen — HpOCTefIHIPIFI npeacTaBuTelib  AJIKMHOB: COCTas,
CTpOCHHE, d)HSPI‘IeCKI/Ie u XUMHUYCCKHEC CBOMCTBA (peaKHI/II/I
TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, TUAPATAllUH, I‘OpeHI/I}I), MOJIYUCHHUEC
U NIpUMCEHCHHUEC

IlpakTHyecKue 3aHATHS 2

STWJICHA, alleTWiIeHa, OyTaauena-1,3, 6eH3ona)
CrenoBaTh npaBmiIaM 0e30macHOM pabOTHI
B J1abopaTOpuUM TMPH  HCIIOJIBb30BaHHHU
XAMHUYECKOHN IMOCyasl U 00OpYyIOBaHUS, a
TaKXe MpaBUjIamM oOpartieHus ¢
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IpakTrueckoe 3ansatue 2. [logydeHne 3THICHA U U3yUYSHHE €ro
CBOHCTB. BrIuncClieHNs 10 YpaBHEHUIO XUMUYECKOH peaKkuu (Macchl,
00BpEMa, KONWYECTBA HCXOJHO- IO BEIIECTBA MM NMPOIYKTA PEaKIUU
10 U3BECTHBIM Macce, 00bEMY, KOINIECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WM MPOAYKTOB PEaKIIH)

BEILIECTBAMHU B COOTBETCTBUU c
UHCTPYKLIHSIMU 1 BBITIOJIHEHUIO
J1a60pPaTOPHBIX OMBITOB M MPAaKTHUYECKHX
paboT MO MOIYYEHUI0O U H3YyUYSHHUIO
OpraHUYEeCKUX BEIIECTB

IIpencraBisaTre pe3ysbTaThl dKCIEPUMEHTA
B dopme 3alUCcHu ypaBHEHUIt
COOTBETCTBYIOIIUX peakUuil U jJenarsb
BBIBOJBI HA MX OCHOBE

Tema 2.3
ApomaTuyeckue
YIJ1€BOJOPOIbI

JIMYHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH NMOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHUS,
JIOTUKY W apryMEHThI APYTHUX NPU aHAJIW3€ Pa3IMYHBIX BHIOB YUEOHOH NeATENbHOCTH;
LICHHOCTHOI'O OTHOILIEHHUS K HMCTOPHYECKOMY M HAy4YHOMY HAcCJIEIHUI0 OTECUECTBEHHOM
XMMUH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE M MOCTYNKU CBOMX TOBapHILEH ¢ MO3ULUN
HPaBCTBEHHBIX U NPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUM 3THUX IOCTYIKOB; IOHUMAaHUS
cnenu(UKN XUMUH Kak HayKd, OCO3HaHMs e€ poiH B (OPMHUPOBAHHH PAIMOHAIBHOTO
HAyYHOTO MBIIUICHNUS, CO3JaHUN LEIOCTHOTO MPEACTaBICHUA 00 OKpY’KaIoIIeM MHUpPE Kak
0 eAWHCTBE NMPHUPOJLI U YEIOBEKAa, B MO3HAHUU NMPHPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUU
Mpo6IeM COXpaHEHHS MPHUPOJIHOTO PaBHOBECHS

Ilo3naBaTtesabnsble YY/I: ncnoab30BaTh P OCBOCHUHU 3HAHUM MPUEMBI JJOTMUECKOTO MBIIIJIEHUS
— BBLAEIATH XapaKTepHbIe IPU3HAKU MIOHATHH U YCTaHABIUBATh UX B3aMMOCBSI3b, UCIOIb30BaTh
COOTBETCTBYIOIINE TOHATHS U1 OOBSICHEHHUS OT/IENIBHBIX (DAKTOB M SIBIICHUIT; BHIOMPATh OCHOBAHHMS
U KPUTEPUH VIS KIAcCH(HUKALMH BEIIECTB U XUMHYECKHX PEaKIUi; YCTaHABINBATH IPUINHHO-
CJICICTBCHHBIE CBSI3M MEKAY U3Y4aeMbIMU SIBICHUAMUY;

KommynukatuBuble YY)/ 3amaBath BONPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE
Iuanora W/WIH JAWCKYCCHM, BBICKA3bIBATh HIEH, (OPMYIHpPOBATH CBOM MPEUIOKEHUS
OTHOCHTEIHHO BBIITOJIHEHHS IPEITOKEHHOHN 3a71a9n

PeryasituBnbie YY /| caMOCTOSATENBHO IJIAHUPOBATH U OCYIIECTBIISTH CBOIO IT03HABATENIbHYIO
JIeSITeNbHOCTD, ONpeAerss e€ Lenu U 3a7add, KOHTPOINPOBaTh M MO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBAaTh IIpeJlaraeMblii aJrOPUTM JEHCTBUH NpH BBINOJHEHHHM YYeOHBIX U
HCCIIEZI0BATENIbCKUX 3a/1a4, BEIONpaTh HanboJee 3¢ (HeKTUBHBIN cIOCO0 MX pEelIeHus C y4ETOM
[IOJIy4EeHHs] HOBBIX 3HaHUH O BEUIECTBAX U XUMMUYECKHMX pPEaKIUsX;

Conepixanne yuefHOro MaTepuaJia 3

https://resh.edu.ru/subject/I

1 Apensbl Ben3oJ: cocrtas, ctpoeHue, pu3ndecKue U XUMHYIECKHAE 1
CcBO¥iCcTBa (pPeaKMH TAIOTCHUPOBAHUS U HUTPOBAHMUS ), TTOJIydYCHHE
u npumeHenue Toayon: cocmas, cmpoenue, Qusuueckue u
Xumuueckue  ceolicmea  (peakyuu — an02eHuposanusi U
Humposeanus), noaydenue u npumenerue TOKCHYHOCTb apeHOB
['eHeTnyeckass CBs3b  YIVIEBOAOPOJAOB, MPHHAIIEKALIUX K
pa3IMYHBIM KjlacCam

I[pakTHYecKue 3aHATHS 2

[Ipakruueckoe 3ansatue 3 CocraBieHne Ha3BaHUI OPraHUYECKIX
coemHeHuit no Homenkiatype IUPAC

BBIsSBIATE  IEHETHYECKYI0  CBSI3b  MEXAY
YIJIEBOAOPOJAMHU U MOATBEPKIATh €€ Haluuue
YPaBHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKUX
peakuuii ¢ HCIONb30BAaHUEM CTPYKTYPHBIX

bopmyn

esson/4775/

Tema 2.4

JInyHOCTHBIE Ppe3yJbTaThbl: AKTHUBHOIO HENPHUATHS IEUCTBUH,
OKpY’Kalollle  NpUpPONHOM  cpele, YMEHHS  NPOTHO3UPOBATH

MPUHOCAIIUX  BPe
HeOJIaronpusITHbIS
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IIpupoansie
HCTOYHUKH
YIJIeBOJOPOAOB U HX
nepepadoTka

SKOJIOTUYECKHE TOCIEICTBHUS MPEANPUHIMAEMBIX IeHCTBUIM MpeaoTBpaIaTh UX; HATHUNS
Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOW KyJIbTYpbI, OIBITA AEATEIbHOCTH
SKOJIOTUYECKONW HANpaBJIEHHOCTH, YMEHHUs PYyKOBOJCTBOBAaThCS HMH B II03HaBaTEIbHOM,
KOMMYHUKAaTUBHOM M COLMAIbHOM MpakTHKEe, CIOCOOHOCTM U YMEHHUS  aKTHBHO
MIPOTHBOCTOATE UAEOJIOTHH XeMOo(oOuH;

IHosnaBaTenbHble YVYJI: Binager OCHOBaMH METOJOB HAay4yHOIO IIO3HAHUS BEIECTB U
XUMHYECKHX pEeakuuil; QopMynupoBaTh LeNM M 3aJadd HCCIEJOBaHMS, MCIONB30BaTh
MIOCTABJICHHBIE W CAMOCTOSTENIBHO C(HOPMYIMPOBAHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI A1 (POPMUPOBAHUS THUIOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMbIX
CYXIEHHH; BIafeTh HaBBIKAMU CaMOCTOSITENBHOTO IUIAHUPOBAHUSI U MPOBEICHUS yIEHHIECKUX
SKCIIEpUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHUsI HAOMIOAATh 32 XOJIOM IPOIECCa, CAMOCTOSATEIBHO
HPOTHO3HPOBATh €ro pe3yibraT, (QOPMYIHpOBaTh OOOOLICHUS W BBIBOABI OTHOCHUTEIIBHO
JOCTOBEPHOCTH PE3YyJbTaTOB MCCIENOBAHUSA, COCTABIATE OOOCHOBAHHBIH OTYET O HPOJEIAHHON
paboTe; mpHOOpEeTaTh ONBIT YYCHHYECKOH HCCIIeOBATENbCKON M IIPOCKTHOH AesATENbHOCTH,
HPOSIBISATH ~ CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PEIICHHUS
MPaKTUYECKUX 3aj]iay, IPUMEHEHHUIO Pa3JIMuHbIX METOI0B [IO3HAHMS;

KommynukatuBabsle YY/I 3amaBaTh BOIPOCH! IO CYIIECTBY OOCY>KOAaeMOW TEMBI B XOJE
auanora W/WIH JAWCKYCCHM, BBICKA3bIBATh HIEH, (OPMyIHpPOBATH CBOM MPEUIOKEHUS
OTHOCHTEIBHO BBIITOIHEHUS IPEATOXKCHHON 3a1a9n

PeryasituBnbie YY /I caMOCTOSATENBHO IJIAHUPOBATH U OCYILIECTBISATH CBOIO [103HABATENIbHYIO
JeSATENBHOCTD, ONpenensis e€ Lelu U 3alady, KOHTPOJIIMPOBAaTh U MO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBAaTh TIpeJlaraeMblii aJITOPUTM JEHCTBHH NpPH BBINOJHEHHH YYEeOHBIX U
HCCIIeI0BATENIbCKUX 3a/1a4, BEIONpaTh Hanboee 3((HeKTUBHBIA cIOCO0 MX pelIeHus C y4EToM
MIOJIy4eHMs] HOBBIX 3HaHUH O BEUIECTBAX U XMMMYECKHMX PEaKIUsX;

Copnep:xanue y4eOHOro MaTepuaia 2 https://resh.edu.ru/subject/le
1. IIpupoanbie HMCTOYHUKH YyrjeBogopoaos IlpupomgHslii raz u 1 Hcnonp30BaTh €CTEeCTBEeHHO-Hay4YHble | $50Nn/6148/

nonyTHele HeTsIHBIE Ta3bl Hedtp m e€ mpomcxoxknenune CrocoObl METOIBl TO3HaHUSI —  IPOBEJICHUE,

nepepaboTk  He(pTHU:  TEeperoHka, KPeKHUHr  (TepMHYECKUi, HaOJIOJICHHE M ONHCAaHUE XHMHYECKOTrO

KaTaTUTHYeCKuil), muponu3 I[IpomaykTsl mnepepaboTKi HedTH, HX SKCIIEpUMEHTa (n1aGopaTopHbie u

MpUMEHEHNEe B IPOMBIIIICHHOCTH W B ObITy KameHHbI yromp u
MIPOAYKTHI €ro nepepaboTKu

I[pakTHYecKue 3aHATUS 1

[IpaxTrueckoe 3amsTue 4. O3HaKOMIIEHHE ¢ oOpa3laMH ILIacTMAcC,
KaydyyKOB M PE3UHbI; MOJIEIMPOBAHHE MOJICKYJ YTJIEBOJIOPOAOB M
raJoreHONpPOU3BOIHBIX

MpaKTHYSCKUE paOOTHI)

XapakTepu3oBaTh HCTOYHHKH
YTIIEBOJAOPOIHOTO CHIPbs (HE(DTh, MPUPOTHBIIH
ras, yroijib), CocoOBI UX epepaboTKH 1
MIPAKTHYECKOE MTPHUMEHEHHUE MOTyIaeMBbIX
MIPOJYKTOB

l_[pOBO}lI/lTI) BBIYHCJICHUS 110 YPaBHEHHIO
XUMHUUYECKOH peaKIuu

CaMOCTOATENbHO MJIAHUPOBATH U
OCYILECTBIISITh CBOIO ITO3HABATEIBHYIO
eATeIIbHOCTh; IPUHUMATh AKTUBHOE
ydacTHe B IPYIITOBO# ydeOHOMI
IeATEIbHOCTH

Pasnen 3 Kucaopoacoaep:kauue oprannyeckue coeguHeHUst 4



https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/

Tema 3.1
Cnuptbl. ®eHona

JIMYHOCTHBIE Pe3yJIbTaThl: COOIOCHHS NMPaBUII G€30MacHOr0 OOpalleHHs C BEIECTBAMU B
OBITY, MOBCEJHEBHON >XM3HM M B TPYIOBOH IeATENbHOCTU; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HHIWBUAYaIbHON TpaeKTOpUH 0Opa3oBaHus, Oyayiiell mpodeccHu u peann3anud
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMHH, HHTEPECOB M INOTPEOHOCTEH 0OIIecTBa;

Io3naBaTennbHble YY]I: CTpOUTH JIOTHYECKHE pacCyXKIEHHUs (MHAYKTUBHBIC, NETyKTHBHBIE, IO
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEYMS B PACCMAaTPHUBAEMBIX SIBICHHSX,
(hopMyIHpOBaTh BHIBOJBI M 3aKIIIOYCHUS; NMPUMEHSTh B IpoIllecce MO3HAHHS HCIIONb3yeMBbIe B
XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPe0OPa30BBIBATH MOAEIBHbBIEC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHMBOJI) 3JIEMEHTa, XUMHYecKas (opMyiia, ypaBHCHHE XUMHUYCCKON peaKluu
OpH PEIIeHUH Y4eOHBIX IO3HABAaTEIbHBIX M IPAaKTUYECKHX 3a/4ad, NPHUMEHATh Ha3BaHHBIE
MOJZENbHbIE MPEACTABICHUS IJIsl BBISBICHHS XapaKTEPHBIX NPHU3HAKOB H3YYaeMBIX BEILECTB U
XUMHYECKUX PEaKIHi;

KommyHukaTuBHble YVY/I: BeICTyHaTh C Ipe3eHTalued pe3yJbTaTOB I103HABATEJIBHON
JIeSITEITEHOCTH, TIOJYYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIITOJTHEHHH XHMHYECKOI'O SKCHEPUMEHTAa, MPAKTUYECKOH pabOTHI MO HCCISIOBAHUIO
CBOMCTB M3yYaeMBbIX BEIECTB, pealn3alui ydeOHOro MpoeKTa U (GOPMYyIHPOBATH BEIBOJBI
0 pe3yabTaTaM MPOBEAEHHBIX HCCIENOBAHMUN IYTEM COIJIACOBAaHMS MO3UMLMH B XOH€
00CyXJIeHUs 1 0OMeHa MHEHHUSIMHA

PeryasituBuble YY/I: OCYyIIECTBISATH CAMOKOHTPOJIb CBOEH JESITEIBHOCTH Ha OCHOBE
CaMOaHaJIN3a M CaMOOLICHKH

Conep:kanue y4e0HOro MaTepuaia 1 https://resh.edu.ru/subject/l
1. IpenenbHbIE OAHOATOMHBIE CIUPTHI METAHOI U 3TAHOJ: CTPOEHUE, PackpbiBaTh CMBICT HM3y4YaeMbIX TOHATHHN | €ss0n/4769/

(u3HUeCKHEe W XUMHYECKHE CBONCTBA (PEaKIUH C AKTHBHBIMHU (BBIABIATL WX XapaKTepHble TpusHakm), | https://resh.edu.ru/subject/|

MeTaJUlaMH, TaJIOTeHOBOJOPOJAMH, TOpEHHEe), IPHUMEHEHHE yCTaHaBINUBATh ux B3aUMOCBs3b, | €ss0n/5727/

Bonoponnas cesa3p JleiicTBUe MeTaHONa M 3TaHOJIa HA OpPraHU3M
JeJoBeKa

MHoroaToMHble CIUPTHI DTUJICHIVIMKOJb U IVIMLEPUH: CTPOCHUE,
¢usnueckne W XUMHYECKHME CBOWCTBa (B3aUMOIEHCTBHE CO
11I€JIOYHBIMU MeTajljlaMHu, KauyeCTBEHHast peakuus Ha
MHOI'0aTOMHBIE CIIUPTHI)

JelictBue Ha opraHu3M 4esnoBeka llpumeHeHue riauIepuHa u
STHIICHTITUKOJIS

®denon CtpoeHne MOJIEKyIIbl, GU3NIECKHE U XUMHIECKHE CBOMCTBA
(penona TokcnarOCTH peHona [Ipumenenmne peHona
JleMoHCTpanus

TOpEHUE CIHUPTOB;

OKMCIIeHHe 3TaHoja okcunoMm meau (1I);

B3aMMOJIeHCcTBUE TiHIepuHa ¢ ruapokcuaom meau (I11);

OKHUCIJIEHUE allbJIETHAOB aMMHAaYHBIM PaCTBOPOM OKCHAA cepedpa

(1) u rugpoxcumom meau (I1);

HCIOJIb30BATh COOTBETCTBYIOIIHME TMOHSITHUS
mpu  ONMHCAaHUU COCTaBa, CTPOCHUS U
MPEeBpaICHUNA OPraHUICCKUX COCTUHCHUI
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIAKY IS
COCTaBIICHHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOIii, COKpaIIEHHOI) dhopmyn
OPraHUYEeCKHUX BEIIECTB

VcTaHaBIUBaTh NPUHAIIEKHOCTD BEIIECTB K
OomnpedeiEHHOMY KIIacCy IO COCTaBy |

CTPOCHHUIO, Ha3bIBaTh HX  TI0
CUCTEMATHYSCKOMN HOMEHKJIaType;
NPpUBOOAUTH TPHUBHUAJIbHBIC HA3BaHUA
OTHEIbHBIX  MPEJICTAaBUTENICH  KHUCIIOPO/I-
coJiepKalIuX COSTMHEHUI

XapakTepu3oBaTb cocTas, CTpOCHUE,
npuMeHeHne, (QU3nYecKue HW XHUMHYECKHUE

CBOWCTBA, Ba)KHEHIIHE CITOCOOBI IMOTYYCHHS
TUOUYHBIX  [PEACTABUTEICH  Pa3IuIHBIX
KJIACCOB KHUCJIOPOJICOACPKAIIMX COSTUHEHUMN
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(MeTaHoONa, 3TaHOJA, TIHICpUHA, (EeHOoA);
BBISIBJIATh T€HETHYECKYIO CBSI3b MEXAY HUMH
M TOATBEPXKIATh €€ HaJU4HMe YpaBHCHUSIMHU
COOTBETCTBYIOIIMX XMMHYECKHX pEakUuid ¢
HCIIOJIF30BAHUEM CTPYKTYPHBIX (hopMyn

Tema 3.2
Albaeruabl.
KapGonoBbie

KucJI0ThL. Cl10KHbIE

3¢gupsbl

JIugHOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH NMOHHMMAaTh M IPHUHUMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMEHTHI JPYTHUX MPU aHAIU3E Pa3INYHBIX BHJIOB YUYCOHON NEATECIHLHOCTH;
LICHHOCTHOTO OTHOIICHHUS K HMCTOPHYECKOMY M HAyYHOMY HACJIECIHIO OTCYECTBEHHOM
XHMUH; TOTOBHOCTH OIIEHHMBATh CBOE MOBEIACHHUE M MOCTYNKH CBOMX TOBAapHINEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE IOCIEACTBHMA 3THUX MOCTYNKOB; HOHUMAaHU
cnelMPUKA XUMUH KaKk HayKH, OCO3HaHUs e€ poiu B (HOPMHUPOBAHHH PAllHOHATHHOTO
HAyYHOT'O MBIIUICHNS, CO3JaHUHM IEJIOCTHOTO IPEICTAaBICHUS 00 OKpY’KalolmeM MHpe Kak
0 SAMHCTBE NPHUPOJBI U YENIOBEKAa, B MO3HAHWHU NMPHPOIHBIX 3aKOHOMEPHOCTEH M peIIeHHU
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

IMo3naBaTennbnbie YV /I: ncronbp30BaTh NpHU OCBOCHUH 3HAHUH TPUEMBI JIOTHYECKOTO MBIIIIICHHS
BBIJCIATh XapaKTepPHbIC NMPH3HAKK NOHATHH W YCTaHABIMBATH MX B3aHMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIHE MOHATHUS 111 OOBSICHEHHS OTISIBHBIX (DAKTOB U SBICHUN; BEIOMPATh OCHOBAHUS
U KPUTEPUH I KIACCH(PHUKALUHU BEIIECTB M XUMHUYECKAX PEaKIHi; yCTAHABINBATh MPHYMHHO-
CIICZICTBCHHBIC CBSI3H MEKAY H3Y9IaeMbIMHU SIBICHUAMHU;

KommynukatuBuble YY]I 3amaBath BONPOCH IO CYIIECTBY OOCY»XIaeMOW TEMBI B XOJE
Iuanora W/WIM JUCKYCCHH, BBICKa3bIBAaTh HICH, (GOPMYIHPOBATH CBOM MPEIUIOKESHUS
OTHOCHTEJIHHO BBIITOJHEHHS IIPETIOKEHHOHN 3a1aun

PeryasituBnbie YVY /[ caMOCTOSITENIBHO IUTAHUPOBATH U OCYIIECTBIISTH CBOIO IMO3HABATEIILHYIO
JIesITENIbHOCTD, ONpeaesss e€ Lenu U 3a7add, KOHTPOJIUPOBATh M IO Mepe HeoOXOIUMOCTH
KOPPEKTHUPOBATh TpelaraéMblii alfOPUTM JEWCTBUII TPU BBINONHEHHH YYeOHBIX U
HCCIIeI0BaTEIbCKHX 3a7a4, BEIONpATh Hanbosee 3pPeKTUBHBIN cIOCO0 UX pEeHIeHUs C yIETOM
MOJTYYeHHs] HOBBIX 3HaHHUU O BENIECTBAX M XMMHYECKHX PEaKIUsX;

Copep:xanne yyeGHOro marepuasa 2
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1. Anpaerunbl u KeToHbl DopManbaeruj, aneTaabIerua: CTpoeHue, | 1
(du3MYecKHe W XUMHUYCCKHE CBOWCTBAa (pEakIMU OKHUCICHHS W
BOCCTAHOBJICHHSI, KAYECTBEHHBIC PEAKIUH ), TIOIyICHNE U IPUMEHEHHE
AueToH: cTpoeHne, QU3NIECKHE W XUMHUYECKHE CBOWCTBA (pEaKiuu
OKHCIIGHHSI H BOCCTAaHOBJICHHsI), T[OJy4eHHE W TMPUMCHEHHE.
OIHOOCHOBHBIE TIpefieNibHbIe KapOOHOBBIE KUCIOTHI MypaBbHHAS H
YKCYCHasi KHCJIOTBI: CTPOCHHUE, (HU3NIECKHEe U XUMHUYECKHE CBOHCTBA
(cBoticTBa, o0IIHE

JUIS  KJlacca KHCJIOT, peakuus OJTepu(HKalMM), I[OJyYeHUEe M
l'[pl/IMeHCHI/le CTeapI/IHOBafl 1 OJICUHOBAsI KHUCJIOThI KaK l'lpellCTaBI/ITeJ'll/I
BBICIIIUX Kap60HOBI)IX KHUCJIIOT

MpbL1a KaK COJM BBICHINX KAPOOHOBBIX KHCIIOT, UX MOIOIIEe AeUCTBHE
CiioxHbIe 3QUPHl KaK MPOU3BOAHBIE KaAPOOHOBBIX KHCIOT ['maponm3
cinoxubix 3¢upoB XKuper T'maponus xupoB IIpuMeHeHHE KHPOB
Buosiorudeckasi poiib )KUpPOB

IlpakTHyecKue 3aHATHS 1

XapakTepnu3oBarb COCTaB, CTpOEHHE,
MpUMEHeHne, (U3NYEeCKue U XHMHUYECKHe
CBOMCTBA, Ba)KHEHIIINE CITOCOOBI IOTYyYCHHUS
TUNUYHBIX ~ MPEACTABUTENCH  Pa3IUIHBIX
KJIaCCOB KHCJIOPOJCOAEPIKAIINX COCTMHEHNN
(bopmanpnernga, aneTaabIeTuIa, YKCYCHOM
KHUCJOTHI, TTIIOKO3bI, KpaxMaia, IeJUTI0I03bI);
OnuceiBaTh COCTaB, XMUMHYECKOE CTPOCHUE U
NpPUMEHEHHE JKUPOB, XapaKTepH30BaTh UX
S3HAYCHUEC NJIA ) KUSHEACATCIIBHOCTU OPraHU3MOB

Oco3HaBaTh  OITACHOCTh BO3JEHCTBUS Ha
JKHUBBIE OpraHU3MbI onpeenéHHbIX
OpraHMYEeCKMX BEHm[eCTB M IOSCHATH Ha
npuMepax CIoco0bI YMEHbBIIECHUSI u

OpeaoTBpaIllCHUA UX BPEIHOTO B03HeﬁCTBHH Ha
OpraHu3M 4YCJIOBCKa

esson/4776/

https://resh.edu.ru/subject/I

esson/5952/
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IIpakTnueckoe 3ansTue 5. M3ydyeHue CBONCTB pacTBOpa YKCYCHOM
KHCIIOTBL. BBIUMCIeHNS 110 ypaBHEHHIO XUMHUECKOH peakuu (Macchl,
00péMa, KOIMYECTBA HMCXOJHO- IO BEIIECTBA MIJIM NMPOIYKTA peaKLUuu
10 HM3BECTHBIM Macce, 00bEMyY, KOJIMYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKIIH)

Vcnonb30oBaTh €CTECTBEHHO-HAYYHBIE METOJBI
NIO3HaHUs — INPOBEJCHUE, HaONIOJeHuEe M
onucaHue XHMHUYECKOTO 9KCIEPUMEHTA
(JtabopaTopHbIe ¥ MPAKTHYECKHE PaOOTHI)

CnenoBaTth mpaBmiaM Oe30macHO paGoOTHI B
J1a60paTOPUH IIPH MCIIOJIB30BAHUN XUMHIECKON
mocyasl M 00OpYyIOBaHMS, a TAKXKE NPaBIIIaM
oOpamieHust ¢ BEeIEeCTBaMH B COOTBETCTBUH C
WHCTPYKLUSMHU BBINOJIHEHUS J1a00paTOPHBIX

ONBITOB U MPAKTHIECKUX pabot o
MONlyYeHUI0 M  H3YYEHHIO  OPTaHHYECKHX
BEIIECTB

IlpencraBisTe pe3ysnbTaThl SKCIEPUMEHTA B
(dbopme 3amucu ypaBHEHHIl COOTBETCTBYIOIIUX
peakuuii U JenaTh BBIBOJIBI HA UX OCHOBE

IIpoBoauTh  BBIYMCIEHUS IO ypPaBHEHMIO
XUMHUYECKOU peakIuu

CaMOCTOSITENTEHO IUTAaHUPOBATH u
OCYIIECTBIIATH CBOIO MI03HABAaTEIbHYIO

JEeSITebHOCTh; IPUHIMATh aKTUBHOE yJacTHE B
TPYIIIOBOH y4eOHOU IeSTeNbHOCTH

Tema 3.3.
YrieBoabl

JIMYHOCTHBIE Ppe3yJbTAThI: AaKTHBHOTO HENPUATHS JCHUCTBUN, TPUHOCAIINX BpE.
OKpY’)KaIoIllel  MPHUPONHON  cpele, YMEHHS  MPOTHO3HUPOBAThH  HEOIArompHUsITHBIC
9KOJIOTUYECKUE TOCICACTBHS MPEANPUHUMAECMBIX JACHCTBUITM MPENOTBPAIATh UX; HATAYUS
Pa3BUTOTO JKOJOTUYECKOTO MBINUICHHS, JKOJIOTHMYECKOW KYJIBTYpbI, OIBITA AEATEIbHOCTH
JKOJIOTHYIECKOW HAMPaBIEHHOCTH, YMEHUsI PYKOBOJICTBOBATHCS HMH B IO3HABATEIBHOM,
KOMMYHHUKATHBHOW ¥ COLMAIBHOM MPAaKTHKE, CIIOCOOHOCTH W YMEHHS  aKTHBHO
MIPOTHUBOCTOATH HACOJOTHH XeMO(DOoOuH;

Ilo3naBaTenbuble YY/I: Biagerb OCHOBaMH METOJOB HAy4yHOTO TIO3HAHUS BEUIECTB U
XUMHYECKUX peakiuid; (GopMyaupoBaTh eI W 3aJaydl  WCCICJOBaHHSA, HCIOIb30BaTh
MOCTABJICHHBIC W CAMOCTOSATENHLHO C(HOPMYTUPOBAHHBIE BOMPOCHI B Ka4eCTBE HHCTPYMCHTA
MO3HAHKS M OCHOBBI JJIs1 (JOPMUPOBAHHUS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX
CY)KIEHHH; BJIaJeTh HaBBIKAMU CAMOCTOSITEIHLHOTO IUIAHUPOBAHUSI U MPOBEICHHUS YICHHIECKUX
JKCIIEPUMEHTOB, COBEPILICHCTBOBATh yMEHHsI HAOMIOAATh 32 XOIOM IIPOIECcCca, CAMOCTOSITEIHHO
MPOTHO3MPOBATh €ro pe3ynbraT, (OpMYIUpoBaTh OOOOMIEHHWS W BBIBOIBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HMCCIECIOBAHUSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOIETaHHON
paboTe; mpHOOpEeTaTh OMNBIT YYCHHYECKOH HCCIIENOBATENbCKONM W TPOCKTHOH AesTEIbHOCTH,
l'[pOS[B.]'lf{Tb CHOCO6HOCTB u T'OTOBHOCTH K CaMOCTOS[TeJ'IbHOMy l'lOI/lC](y METOA0B pe]_l_leHl/Ifl
HpaKTI/I‘IeCKI/IX 3aja4, l'lpI/IMeHeHI/I}O pa3.]'ll/l'-lHl:IX MCTOJIOB ITIO3HAHUA,

KommynukatuBuble YY)/ 3agaBaTh BOMIPOCH! MO CYIIECTBY 0OCYXIaeMOil TeMBI B XOe
IUaora W/WiIM JUCKYCCHH, BBICKA3bIBATh HeH, (DOPMYIHPOBATH CBOM MPEUIOKEHUS
OTHOCHTEIHHO BBITOIHEHUSI IPEIOKESHHOMN 3a1a9n

PerynasituBHbie YY ]I caMOCTOSITENIFHO TUTAHUPOBATH U OCYIIECTBIISTh CBOKO TIO3HABATEIHHYIO
JeSITeNIbHOCTD, OTpeaersisi e€ el U 3a7add, KOHTPOJIUPOBATh U 0 Mepe HeoOXOIUMOCTH
KOPPEKTHPOBATh MpeajaraeMblii  aJroOpuT™M JeiCTBHI IPU BBINOJHEHWH YYeOHBIX U




HCCIIEI0BATENIbCKUX 3a/1a4, BEIONpaTh Hanbosee 3¢ HEeKTUBHBIN COCO0 UX PEIICHHUs C y4ETOM
HOJTY4eHHs HOBBIX 3HAHMH O BELIECTBAX M XUMHYECKHUX PEaKIHiX;

Copepixanue yueGHOro MaTepuajia

1
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1.

VYriueBonmel: cocTaB, KilaccH(UKamus YTIeBOAOB (MOHO-, IH- U
monucaxapunael) — I'miokoza  —  mpocTedmmiit  MOHOCaxapHi:
OCOOCHHOCTH CTPOCHHSI MOJIEKYJBI, (GU3NYECKHEe W XHMHYECKHE
cBolicTBa (B3auMmozeiicTeue ¢ ruapokcugom Menu (II), oxucnenme
aMMHayHBIM pacTBOpoM okcuaa cepebpa (I), BoccTaHOBIEHHE,
OpoXeHHe TJIIOKO3bl), HaXOXICHHE B MpHUpoAe, NpPHUMEHEHHE,
ouonorudeckas poiab PorocunTe3 PpyKTO3a Kak U30Mep IITIOKO3BI
Caxapo3a — IpeaCcTaBUTENIb JUCAXapUIOB, THAPOIN3, HAXOXKICHUE B
MIPUPOJIE ¥ IPIMEHEHHE.

Kpaxman u memmono3a Kak —INpuUpoaHble moinnMmepsl CTpoeHue
KpaxMajga W [ewnono3sl dusndeckne W XUMHYSCKHE CBOICTBA
Kpaxmaia (THIpOJIN3, Ka4eCTBEHHAs peakLys C HOJIOM)
JemoHcTpaums:

BzaumopeiicTBue Kkpaxmaia ¢ HOAOM

OnuceiBaTh COCTaB, XMMHYECKOE CTPOCHUE U
NPUMEHEHUE JKUPOB, XapaKTEepU30BaThb HX
3HaUYCHHE IS )KU3HEAEATEIbHOCTH OPraHu3MOB
Oco3HaBaTh  OMNAacHOCTh  BO3JACHCTBUS Ha
JKUBBIC OpraHU3MBI onpenenéHHbIX
OPraHWYEeCKHX BEUIECTB M TOSACHATh Ha
npuMepax CIoco0bI YMEHBILIECHUS u
NpeAO0TBpalIeHU] UX BPEAHOIO BO3ICHCTBUS Ha
OpraHU3M 4eJloBeKa

esson/6150/

https://resh.edu.ru/subject/I

esson/5413/

NuauBuayaJbHble MPOEKTHI

PesunoBoe giino.

M3yueHune oTneyaTKkoB NajblEB.
Kpaxman B npogykrax nutaHus
H3yyenue muecenu

M3roroBnenue Kpacoxk.

M3yuenune mokonana

KoncrpyupoBanue MonekyJ1.
HccnenoBanue MOJI0OKa B JOMAaITHUX YCIOBHSIX.
BnusHue riroTeHa Ha OpraHu3M 4ejaoBeKa
HccnenoBanne aHTHOMOTHKOB.
OrnpezeneHue kauecTsa Ména

Brnustaue 3yOHO# macTel Ha SMaib 3y00B.
HccnenoBanue HbIOTOHOBCKOM KUIKOCTH.

Pa3znen 4. A3oTcoepxalniue OpraHnyecKue coexnHeHust

1

Tema 4.1. AMUHBIL.
AMHMHOKHCJIOTHI.
Beaxu

JIn4HOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH TMOHUMATH M NMPUHHUMATh MOTHBEI, HAMEPEHHUS,
JIOTUKY W apryMEHTBHI APYTUX MPU aHAIU3E Pa3INYHBIX BHUJIOB YUEOHON NEATECIHLHOCTH;
OEHHOCTHOI'O OTHOIIICHHUSA K I/ICTOpl/l‘leCKOMy u Haquomy HacJIeauro OTequTBeHHOﬁ
XUMHHU, TOTOBHOCTHU OLICHUBATH CBOE MMOBCACHUC U l'lOCTyl'IKI/I CBOHX TOBapMLLleﬁ C l'lOSI/IL[I/If/i
HPaBCTBCHHBLIX U IMPABOBbLIX HOPM U OCO3HAHHUEC HOCJ’Ie)ICTBMP’I 3TUX l'lOCTyl'[KOB; IIOHUMAaHUA
crienn(UKU XUMUU KaK HayKd, OCO3HaHHS e€ poid B (OPMUPOBAHHH PAIIOHAIBHOTO
HayYHOTO MBIIUICHUS, CO3JJaHUN IEIOCTHOTO TMPEICTaBICHUS 00 OKpYXKAIoIeM MHpe Kak
0 €IWHCTBE NMPHUPOJBI M YeIIOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH
mpo0IeM COXpaHEeHHs PUPOTHOTO PAaBHOBECHS
IMo3naBateabHbie Y'Y /I: HCIOJIb30BaTh MPYU OCBOSHUH 3HAHWH MPUEMBI JIOTHYECKOT'O MBILIUICHUS
BBIACIAITE XapaKTCPHBIC IPU3HAKU MOHATHHN U yCTaHaBJ’lI/IBaTb HUX B3aMMOCBs3b, HCIIOJIB30BAaTh
COOTBCTCTBleIJ.lPIe TIOHATHSA IJIA OG’];S[CHGHI/IS{ OTACIIBHBIX (ba](TOB u ﬂBJ’leHI/II\/'I; BblGI/IpaTl) OCHOBAHUS
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U KPUTEpUM A1 KIacCU(UKALMK BEIIECTB U XMMHMYECKUX PEaKLUii; yCTaHABIMBATbH NPUYMHHO-
CJIEICTBEHHBIE CBSI3H MEX/y H3y4aeMbIMHU SIBICHUAMH;

KommynukaTuBuble YY/I 3amaBaTe BONPOCH IO CYIIECTBY OOCYXTaeMOW TEMBI B XOJ€
JUajora W/WIN JHMCKYCCHH, BBICKa3blBaTh HJIEH, (OPMYJIHUPOBATH CBOM HPEIJIOKCHHUS
OTHOCHTEIHHO BBIITOJHEHS IIPEIOKEHHOHN 3a1a9n

PeryastuBHbie YY ]I caMOCTOATENBHO IUNIAHUPOBATH M OCYIIECTBIIATE CBOIO IIO3HABATEIIEHYTIO
JIeSITeNIBHOCTD, ONpeaerss e€ enHu U 3a7add, KOHTPOJIUPOBaTh M IO Mepe HeoOXOIUMOCTH
KOPPEKTHUPOBAaTh TIpe[jlaraeMblii aJTOPUTM JEHCTBHUH NpH BBINOJHEHHHM YYEeOHBIX U
HCCIIeZI0BATENbCKUX 3a/1a4, BEIONpaTh Hanbosee 3¢ (HEeKTUBHBIN COCO0 UX PElIeHHUs C y4ETOM
TIOJTyYEHHsI HOBBIX 3HAHHH O BEIECTBAX M XMMUYECKHX PEaKIUsX;

Copepixanue yueGHOro MaTepuajia 1

AMUHBL. MeTHIaMUH W aHWIMH: CO- CTaB, CTPOEHHUE, (HU3UUecKHe U
XUMUYECKUE CBOMCTBa (TOpeHHe, B3auMoAeHcTBHE C BOAOH U
KHCJIOTaMH ).

AMUPHOKHCIOTEI Kak  aM(doTepHble OpraHHYecKHe COCIUHEHUS
duspdeckne M XUMHUYECKHE CBOICTBA aMHHOKHCIOT (Ha IpuMepe
rnnuHa) bromorndyeckoe 3HaUeHNE aMHHOKHUCIIOT

IlenTuaser

Benku xak npupoaHEIE BEBICOKOMOJIEKYJIISIPHBIE coequHeHus [lepBruanas,
BTOpUYHAS M TPETHUYHAsI CTPYKTypa OelKOB XHMHYECKHE CBOWCTBa
OEJIKOB: THAPOIIN3, ACHATYpalHs, Ka4YeCTBEHHBIC PeaKIINU Ha OCJIKH
JdemMoHcTpanuun

JeHaTyparus OeJIKOB NpH HarpeBaHHU; BETHBIC PEaKIUU OEIKOB

PackpbIBaTh CMBICT H3y4YaeMBbIX TOHATUH
(BBISBJISITE HMX  XapaKTCPHBIC  IMPU3HAKH),
YCTaHaBJIUBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE TIOHSATUS TIPU OINHUCAHUU
coCTaBa, CTPOCHHUS u TIpeBpaIICHUI
OPraHMYeCKUX COEUHEHUN

Hcnonp30BaTh XUMUYECKYI0 CHMBOJUKY IS
COCTABJICHHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHOI) dbopmyn
OpPraHNYeCKHUX BEIIECTB

Omnpenensath NPUHAMISKHOCTh BEUIECTB K
ompenenéHHOMY  KJlacCy 10 COCTaBy U
CTPOCHHIO, HAa3bIBaTh UX IO CHCTEMATHYECKOI
HOMEHKJIaType; TNPUBOOUTH  TPHUBHAIBHEIE
Ha3BaHUs OTHAEIBHBIX MpeICcTaBUTENeH
XapakTepu3oBaTh COCTaB, CTpOEHHE,
MpUMEHEHHE, (U3NYSCKUEe W XHUMHUYCCKHE
CBOWCTBA, BaKHEHIINE CHOCOOBI MOIYUYCHHS
TUIUYHBIX MPEICTaBUTENICH a30TCOAEepIKAIINX
coenuHeHui (rnuiuHa U 6ernkoB) [ToscHITH Ha
nmpuMepax 3HaueHHE OENKOB MJisi OpraHu3Ma
YeI0BeKa

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHWS — HaOMIOIaTh W  OIHCHIBAThH
JIEMOHCTPAIIMOHHBIN YKCIIEPUMEHT
CaMOCTOSTENBHO IJIaHUPOBATh u
OCYULIECTBIISTh CBOIO II03HABATENbHYIO
NI TeIbHOCTh; IPUHUMATh aKTHUBHOE Y4acTHE B
TPYIIIOBOH Y4eOHOU AESITENEHOCTH

https://resh.edu.ru/subject/I

esson/4743/

https://resh.edu.ru/subject/I

esson/6296/

https://resh.edu.ru/subject/I

esson/5452/

Paznen. 5. BoicokoMOJIeKYJISIpHbIE COeTHHEHHSI 1

Tema 5.1
IlnacTmaccsl.
Kayuyku. BojiokHa

JIn4HOCTHBIE pe3yJIbTaThI: COOIIOACHHS MTPAaBUII 6E30I1aCHOrO O0pallleHHsl C BELIECTBAaMH B
OBITY, TMOBCEJHEBHOW J>XM3HH M B TPYIOBOIl IEATENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIMBUAYAIBHOW TpaeKTOpHHM oOpa3zoBaHus, Oyaymied npodeccuu M peann3anuu
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COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XHMUHU, UHTEPECOB M MOTpeOHOCTEH 00IecTBa;

IHosnaBaTesbHble YY/I: CTpOUTH JOTHYECKUE PACCY)KACHUS (MHAYKTHBHBIC, TEAYKTHBHBIC, IO
QHAJIOTHHU), BBIABIATH 3aKOHOMEPHOCTM U TPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHMSAX,
(hopMyIMpOBaTh BHIBOJBI M 3aKIIOYECHUS; NMPUMEHSTh B IpoIlecce MO3HAHUS HCIIONb3yeMBIE B
XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPeoOpa3oBBIBAT MOAECNBHBIEC NPEICTaBICHUS —
XUMHYECKUH 3HaK (CHMBOJ) 3JIeMEHTa, XUMHUUecKasi (hopMysa, ypaBHEHHEe XMMUUECKOH peaKIin
IpU pPEIICHNH YYeOHBIX IT03HABAaTEIbHBIX M IPAaKTHYECKHX 3a/1ad, NPUMEHSATh Ha3BaHHBIE
MOJZENbHbIE MPEACTABICHUS OISl BBIBICHHS XapaKTEPHBIX NPHU3HAKOB H3YYaeMBIX BEILECTB U
XUMHUECKUX pEaKIHii;

KommyHnukaTuBuble YVY/I: BeICTyNaTh C Ipe3eHTalUeld pe3yJbTaTOB I103HABATEIBHON
JIeSITeTbHOCTH, TIOTYyYEHHBIX CAaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHUKAaMH IPHU
BBIITOJTHEHHH XHMHMYECKOI'O SKCHEPHUMEHTAa, MPAKTUYECKOH pabOTHI MO HCCISIOBAHUIO
CBOWCTB M3y4aeMBbIX BEIIECTB, pealn3allii y4eOHOro MpoeKTa U (GOpPMYIHPOBATH BEIBOJIBI
0 pe3ysbTaTaM IPOBEAEHHBIX HCCIENOBAaHUM MyTEM coOIjJlacoBaHUs IMO3ULMH B Xoze
00CyXIeHUsI U 0OOMEHa MHEHUSIMU

PeryasituBuble YY/l: OCYyIIECTBISATH CAMOKOHTPOJb CBOEH JAESITEIBHOCTH Ha OCHOBE
caMOaHaJIN3a M CaMOOILIEHKH

Coneprxanue yueGHOro npeamera 1

1. OCHOBHbBIC TMOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCIUHCHHIA: Brnaners H3y4aeMbIMU xumudeckumu | https://resh.edu.ru/subject/le
MOHOMEp, IMOJHMEpP, CTPYKTYpHOE 3BEHO, CTEIMCHb MOJUMEPH3aLnH, MOHATHSMU: PAaCKPBIBATh CMBICI H3y4aeMbIX | $son/6095/
cpedHss MosieKyisipHas Macca OCHOBHBIE  METOJbI  CHHTE3a MOHATHH W MPHUMEHATh O3TH moHsaTHs mpu | https://resh.edu.ru/subject/le
BBICOKOMOJICKYJSIDHBIX ~ COEAMHEHWH —  ToNuMepu3anus | OTIMCaHUM cocraBa " cTpoeHust | sson/6152/
MTOJTMKOH/ICHCAIIHS BBICOKOMOJIEKYJISPHBIX opranmueckux | https://resh.edu.ru/subject/le
[InacTmaccel  (MONMWATHIICH, TOJUIPONWICH, MOJWBHHIIXJIOPHI, BEIIECTB, /Uil OOBsICHEHHsT OTAENbHBIX (DakToB | SSON/4777/
MTOJIUCTHPOIT). U SIBJICHUU https://resh.edu.ru/subject/le
HarypanpHbIiiT W cHHTeTHYeCKHME  Kaydyku  (OyTaJIHEeHOBEHIH, Hcmons30BaTh XUMHYECKYIO CHMBOJIMKY st | Sson/4823/

XJIOPOTIPEHOBBII M M30TPEHOBHII). BojokHa: HaTypanbHbIE (XJIOMOK,
LIepCcTh, IMIENK), HWCKYCCTBEHHbIE (aleTaTHOE BOJIOKHO, BHCKO3a),
CHHTeTHYeCKHe (KalpoH M JIaBCaH)

JdemoHcTpanus

03HaKOMJICHHE ¢ 00pa3laMyu NMPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IIACTMACC, KAyIyKOB

COCTaBJICHUS] CTPYKTYPHBIX (POPMYJ BEIIECTB 1
ypaBHEHUH  peakiuii nNoauMepusalud U
MOJINKOHJIEHCALlUU

HNupueuayaibHbie NPOEKTHI
ITpoeKT U3roToBIIEHHS JIM3yHA

Pa3nen 6. Teopernyeckn

€ OCHOBBI XMMMH 9

Tema 6.1. CTpoeHue
aTOMOB.
IMepuoauyeckuii
3aKOH U
Ilepuoguueckas
cHCTeMa XUMHUYeCKUX
saementoB JI. U.
MeHnaeneeBa

JIn4HOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH NMOHUMATh M INPUHUMATh MOTHUBBI, HAMEPEHHUS,
JIOTUKY W apryMEHTHI JAPYTUX IPU aHAIN3€ Pa3INYHBIX BHJIOB YUeOHOH NEsATEINHHOCTH;
IICHHOCTHOTO OTHOIIICHHUS K HCTOPHYECKOMY M HAyYHOMY HACIICIHIO OTCYECTBCHHOM
XHMUH; TOTOBHOCTH OIEHUBATH CBOE MOBEICHUE M IMOCTYNKH CBOMX TOBapHUIICH C MO3HUIIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE IOCIEACTBHIA 3THX MOCTYNKOB; TOHHUMAaHWS
cnen(PUKN XUMHUH Kak HayKH, OCO3HaHUs e€ poiu B (HOPMHUPOBAHHH PAlMOHAIBHOTO
HAYYHOT'O MBIIIJICHUS, CO3JaHUHN LIETIOCTHOIO MPEACTABICHUS 00 OKpY’)KaloIleM MHpe Kak
0 €JIMHCTBE NMPUPOABI U YEJIOBEKA, B NMO3HAHWU NMPUPOAHBIX 3aKOHOMEPHOCTEH W PEIICHUHU
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po6eM COXpaHEHHs IPUPOTHOTO PAaBHOBECHS

Ilo3naBaTteabHble Y'Y /I: uCnonb30BaTh NpU OCBOEHUH 3HAHUN MPUEMBI JJOTMUECKOTO MBIILIICHUS
BBIICIATh XapaKTEPHbIE NMPH3HAKM MOHATUH M YCTAaHABIMBATh MX B3aUMOCBSI3b, UCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHATHUS 7151 OOBSICHEHUS OTAEIBbHBIX (DAKTOB U SIBICHUIT; BLIOMPATh OCHOBAHUS
U KPUTEPUH JUI KJIacCH(HUKAINH BEIIECTB U XUMHYECKHX PEaKIUi; yCTaHABINBATh IPHIMHHO-
CJICICTBEHHBIC CBSI3H MEX/y H3yJaeMbIMH SIBJICHIUSIMI;

KommynukatuBubsle YYJI 3amaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOH TeMBI B XOJe
Iuajora W/WIM JWCKYCCHM, BBICKA3bIBATh HICH, (GOPMYIHpPOBAaTH CBOM MPEIUIOKEHUS
OTHOCHTEIBHO BBIITOIHEHUS IPEATOXKEHHON 3a1aun

PeryasituBnbie YY /| caMOCTOSATENBHO INIAHUPOBATH U OCYIIECTBIISATh CBOIO [103HABATENIbHY IO
JIeSITENIbHOCTD, ONpeAerss e€ Lenu U 3afadd, KOHTPOIUPOBaTh U MO Mepe HEOOXOIUMOCTH
KOPPEKTHUPOBAaTh TIpeIJaraéMblii alropuTM JeHCTBHH NpH BBINOIHEHHHM YYEOHBIX U
HCCIIeI0BATENIbCKUX 3a/1a4, BEIONpaTh Hanboee 3((PeKTUBHBIA ClIOCO0 MX pelIeHus C y4EToM
MOJTyYeHVsI HOBBIX 3HAHHMH O BEIECTBAaX M XMMHUYECKHX PEeaKIusiX;

Copep:xanne yueGHOro marepuasia 1
1. Xumuueckuit smeMeHT AtoM SIapo aroMa, M30TOMNbI. DIEKTPOHHAS PackpbiBaTh CMBICT HM3y4aeMbix moHsTuii | https://resh.edu.ru/subject/le
0005109Ka DHEPreTHYecKe yPOBHU, IOAYPOBHU ATOMHBIE OpOHUTANH, (BBISBIIATE WX XapakTepHble Mpu3HaKH), | sson/5581/

S-, p-, d-smemenTel OCOOEHHOCTH pACIpPECICHUsT 3JIEKTPOHOB MO
opOHuTansIM B aroMax OJJIEMEHTOB IMEpPBBIX YETHIPEX IIEPHOJOB
DnexTpoHHast KOH(GUTYpalus aTOMOB

IMepuoanueckuit 3akoH u Ileproamyeckas cUcTeMa XUMHUYECKUX
JJIEMEHTOB

Jd N MenneneeBa Casi3b nepuogudeckoro 3akona u Ilepuoguyeckoii
cuCcTeMbl XuMHueckux aiemMeHToB J[ M MenneneeBa ¢ cCOBpeMEeHHONU
TEOpHeil CTPOEHHS aTOMOB 3aKOHOMEPHOCTH HW3MEHEHHs CBOMHCTB
XUMHYECKUX DIIEMEHTOB M 00pa3yeMbIX MMM HPOCTBIX M CIOXKHBIX
BEIIECTB I10 TPyNIaM M IeproaaM 3HaueHne NepUOINIeCcKOro 3aKOHa
B Pa3BUTHH HAyKH

JdemMoHcTpanuun

Buasl Tabnun «Ilepuoandeckas cucreMa XUMHYECKUX anemeHToB [ 1
MenpeneeBa

YCTaHABIMBATh UX B3aUMOCBSI3b
PackpbiBaTh cMbICT IEPUOAMYECKOTO 3aKOHA J|
N MengeneeBa U JAEMOHCTPUPOBATH  €ro
CHUCTEMaTU3UPYIONIYIO, OOBSICHATENBHYI0 U
MPOTHOCTHYECKYIO (PYHKITUU

XapakTepuzoBaTh  JJIEKTPOHHOE  CTPOEHUE
aTOMOB  XHMHYECKHX  DJIEMEHTOB 1—4
TIEPUOIOB, UCTIONB3YS MMOHSATHS
«S-, p-, d-amexTpoHHbBIE
«IHEPTreTHYECKHe YPOBHI
OOBSCHATP  3aKOHOMEPHOCTH  W3MEHEHHs
CBOWCTB XHMMHYECKHX 3JIEMEHTOB M HUX
COEeIMHEHUH 0 Iepuogam

u  rpynmam  [lepuoaudeckoil  CHCTEMBbI
xumudecknx dnmemerToB [l 1 Menneneea

opOuranm»,

https://resh.edu.ru/subject/le
sson/5911/

Tema . CTpoeHue
BellleCTBA.
MHorooopa3ue
BeIlleCTB

JIMYHOCTHBIE pe3yJbTaTbl: AKTUBHOTO HENPHSTHUSA ACHCTBHUI, HNPHHOCSIINX BpeN
OKpyXKalolleil  NpUPOAHON  cpeme, yMEHHS  MPOTHO3MPOBAaTh  HEOIArompHUsITHBIE
9KOJIOTHYECKHE MOCIEACTBHS MPEeANpPUHUMAaEeMbIX ACHCTBUIINM MpenoTBpallaTh UX; HATUYUs
Pa3BUTOrO 3KOJIOTMYECKOIO MBIIUIEHHS, 3KOJIOTHYECKOH KyJNbTYpbl, OMNbITA NEATEIbHOCTU
9KOJIOTHYECKOH HAaNpaBIE€HHOCTH, YMEHHS PYKOBOACTBOBATHCS HMH B IIO3HABATEIbHOM,
KOMMYHUKAaTHBHOH M COLMAJIbHOW MpaKTUKE, CHOCOOHOCTM M YMEHHS  aKTHBHO
HNPOTHBOCTOSITh MJICOJIOTHH XeModoouu;

Io3naBaTenbHble YY/I: BIameTs OCHOBAaMH METOJOB HAy4YHOTO IIO3HAHUS BEIIECTB M
XUMHYECKUX pPEeaknuif; QGopMynupoBaTh IEeNM M 3aJadd HCCIEAOBaHMS, HCIONB30BaTh
MOCTABJICHHBIE N CAMOCTOSTENIBHO C(HOPMYIMPOBAHHBIE BOMPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUSI ¥ OCHOBHI U (POPMUPOBAHMS THUIIOTE3BI IO POBEPKE IPABIIIBHOCTH BBICKA3BIBAEMBIX
CYXJICHUH; BJIaJleTh HaBBIKAMU CAMOCTOSATENILHOTO IUIAHMPOBAHMS U IIPOBEICHUS YUEHHMUYECKHX
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SKCTIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHsI HAOMIOAATh 332 XOJOM IPOIECCca, CAMOCTOSATEIBHO
HPOTHO3MPOBATh €ro pe3yibraT, (QOPMYJIMpPOBaTh OO0OOLIEHHMS W BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3yIbTaTOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MpoOJeNaHHON
pabore; mpHOOpeTaTh OMBIT YYEHHUYECKOH MCCIEAOBATENbCKOM W TPOEKTHOH MesTEeNbHOCTH,
HpPOSIBISATH ~ CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METONOB PpEUICHHS
MPaKTUYECKUX 3a/1ad, IPIMEHEHHIO Pa3JIMYHbIX METOIOB IO3HAHUS,

KommynukatuBubsle YYJI 3amaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOH TeMBI B XOJe
Iuajora W/WIM JWCKYCCHM, BBICKA3bIBATh HICH, (GOPMYIHpPOBAaTH CBOM MPEIUIOKEHUS
OTHOCHTEIBHO BBIITOIHEHUS IPEATOXKEHHON 3a1aun

PeryasituBnbie YY /| caMOCTOSATENBHO INIAHUPOBATH U OCYIIECTBIISATh CBOIO [103HABATENIbHY IO
JIeSITENIbHOCTD, ONpeAerss e€ Lenu U 3afadd, KOHTPOIUPOBaTh U MO Mepe HEOOXOIUMOCTH
KOPPEKTHUPOBAaTh TIpeIJaraéMblii alropuTM JeHCTBHH NpH BBINOIHEHHHM YYEOHBIX U
HCCIIeI0BATENIbCKUX 3a/1a4, BEIONpaTh Hanboee 3((PeKTUBHBIA ClIOCO0 MX pelIeHus C y4EToM
MOJTyYeHVsI HOBBIX 3HAHHMH O BEIECTBAaX M XMMHUYECKHX PEeaKIusiX;

Copep:xanne yueGHOro npeamera 1

1 CrpoeHne BeliecTBa XHMHUYECKAs CBA3b BHIBI XHUMHUYECKOH CBS3H PackpbiBaTh CMBICH — HM3ydaeMblx  mousTHii | https://resh.edu.ru/subject/less
(KoBayieHTHasl HEMOJIApHAs M TMOJSApHAs, HOHHAs, METATIMYecKas) (BBLIENATH WX XapakTepHbIC TPH- 3HaKW) u | 0n/6479/
MexaHu3Mbl  00pa3oBaHMsl  KOBAJICHTHON  XUMHYECKOM  CBS3H MPUMEHSATh 3T TOHATUSA Tpd onmcanuu | https://resh.edu.ru/subject/less

(oOMeHHBII ®W  JOHOPHO-aKIENTOPHBIH)  BomopomHas  cBs3B
BanentHocTs DnexTpoorpunarenbHocTs CreneHb okucieHus MoHsI:
KaTHOHBI 1 aHHOHBI

BemecrBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUsA 3aKOH
IIOCTOSIHCTBA COCTaBa BelecTBa THUIBI KPUCTAUNIMUECKUX PEIIETOK U
CBOICTBA BEILLECTB

[MonsitTme o pucnepcHBIX cucTeMax VICTHHHBIE W KOJUIOMIHEIE
pacTBOpBI MaccoBast 10JIsl BEIIECTBA B PACTBOPE

Kiaccudukanus HeopraHwdeckux coenuHeHuit Homenkmiatypa
HEOpraHW4yecKkux BellecTB [‘eHeTuyeckas CBsI3b HEOPraHMUYECKHUX
BEILECTB, IPUHAAIEKAIUX K PA3IMUHBIM Klaccam

coCTaBa U CTPOCHUA BEIIECTB, A 00BSICHEHUS
OTACIIBHBIX (l)aKTOB

W SIBJICHUI

Omnpenensatb  BUABI  XUMHYECKOW  CBS3HU
(KOBaJICHTHOH, HOHHOM, METaJIJTMYECKOM,
BOJIOPOAHOH) B COCUHEHMSIX;  THII
KPUCTAUIMYECKOH  PEemETKH  KOHKPETHOTO
BEIIECTBA

Ormpenensitsb BaJICHTHOCTH u CTeTeHb
OKHCIICHUS XUMHUYECKUX SJIEMEHTOB B

COCIMHEHUSIX Pa3IMYHOr0 COCTaBa
IIpOBOJMTE BBIYHCICHHS C HCIOJIB30BAHHEM
NOHSATHS ~ «MaccoBas JOJs  BeliecTBa B
pacTBope»

on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HNuanBuayaibHble MPOEKThI
XuMusl BOKpYT Hac.

Tema 6.3.
XuMuuecKkue
peakuun

JIMYHOCTHBIE Pe3yJIbTATBI: COOJIIOCHHS MPaBUII OE30MacHOr0 OOpalIeHHs C BEIECTBAMH B
OBITY, TMOBCEJHEBHOW J>XM3HH M B TPYIOBOIl IEATENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HMHIMBUAYAIILHOW TpaeKTOpHH oOpa3zoBaHus, Oyaymied mpodeccuu M peann3anuu
CO6CTBCHH])IX JKHU3HCHHBIX IIJIAHOB C y'—léTOM JIMYHOCTHBIX HUHTEPECOB, CHOCO6HOCTCI>’[ K
XUMHH, UHTEPECOB M INOTPEOHOCTEH 0OIIecTBa;

Io3naBaTenbHble YY/I: CTpOUTH JIOTHYECKHE pacCyXKIEHHS (MHAYKTUBHBIE, NETYKTHBHBIE, IO
QHAJIOTHN), BBIIBISITH 3aKOHOMEPHOCTM M TIPOTHBOPEUMS B PACCMAaTPHUBAEMBIX SIBICHHSAX,
(hopMyIHpOBaTh BEIBOJBI M 3aKIIOYECHUS; NMPUMEHSTh B IPOIecce MO3HAHHS HCIIONb3YyEeMBIE B
XMMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, NPeoOpa30BhIBATE MOJAENBHBIC NMPEACTABICHUS —
XUMHYECKHH 3HaK (CHMBOJI) DJIeMeHTa, XUMHUUecKas (GopMyJia, ypaBHEHHE XMMHUUECKOH peakiin
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NpH PEIIeHUH YYeOHBIX MO3HABAaTENbHBIX M MPAaKTUYECKHX 3a/1au, NPHUMEHATh Ha3BaHHBIE
MOZENbHbIE MPEACTABICHUS IJIsI BBIIBICHHS XapaKTEPHBIX MPH3HAKOB H3Y4aeMBIX BEIIECTB U
XUMHUECKUX pEaKIHii;

KommyHnukaTtuBuble YVY/I: BeICTyHaTh C Mpe3eHTalUeld pe3yJbTaTOB I103HABATEIbHON
JIeATEIbHOCTH, IOJyYEHHBIX CaMOCTOSITEIIbHO HJIM COBMECTHO CO CBEpPCTHUKAMH IIpU
BBIITOJTHEHHH XHMHYECKOT'O SKCIEPHUMEHTAa, MPAKTUYECKOH pabOTHI MO HCCIIECIOBAHHIO
CBOWCTB M3y4aeMBbIX BEIECTB, pealn3alii y4eOHOro MpoeKTa M (pOpPMYIHPOBATH BEIBOJIEI
0 pe3yabTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIJIacOBaHMS IIO3ULHM B Xone
00cyXJ1IeHUs 1 0OMeHa MHEHUSIMHA

PeryasituBuble YY/I: OCYyIIECTBIATH CAMOKOHTPOJb CBOEH JAESATEIBHOCTH Ha OCHOBE
caMOaHaJIn3a M CaMOOLIEHKH

Copep:xanne yueGHOro matepuaJa 7

https://resh.edu.ru/subject/I

1. XuMuveckast peaKius. 3
Knaccudukanuss XMMHYECKHX peakIuili B HEOPraHWYeCKOH H
OpraHM4ecKoil XMMHHM 3aKOH COXPAHEHMS MAacChl BEILIECTB; 3aKOH
COXpaHEeHHUsI ¥ IPEBPAICHUS SHEPTUH IIPU XUMHUECKUX PEaKIIHIX
CkopocTh peakuum, eé 3aBUCHMOCTb OT Pa3JIMYHbIX (PAKTOPOB
OOpatumble  peaknuu XHUMHU4YecKoe paBHoBecne DakTopsl,
BIIMSIIOINME HA COCTOSIHUE XMMHUYecKoro paBHoBecus [Ipuamun Jle
IITarense

Onekrponutrdeckass — gucconmanuss  CuwibHble W cialble
anekTponuTsl Cpena BOJIHBIX PACTBOPOB BEIIECTB: KHUcCIasd,
HelTpaybHas, menouHast [Tonsatre o BogopoaHom nokasareine (pH)
pactBopa. Peaknun moHHOrO 0OMeHa [ 'MIOpONMM3 OpraHUYECKHX H
HEOpPraHWYeCKUX BEIECTB.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIe peakuuu [loHarue o0
3JIEKTPOJIN3€ pACIUIaBOB UM pacTBOPOB cojieil. IlpumeHeHue
SJIEKTPOIN3a.

JeMoHcTpanuun

MOJEIN KPUCTAUIMYECKHUX PpPEeHETOK; pa3IoKeHHUE MEepOKCHIa
BOJOPOJIa B IPUCYTCTBUHU KaTaJIM3aTopa

I[pakTHYecKue 3aHATUS 2

IIpakTuueckass pabora 6. BrnmsHme pa3nmuuHBIX (PaKTOpPOB Ha
CKOpPOCTh ~XMMHYECKOW peaKIMH. BBIYHCICHUS: pacyeThl ¢
UCIIOJIb30BAHUEM TIOHATHS «MaccoBasi JOJs  PacTBOPEHHOIO
BEIIECTBA»; PacU€Thl IO YPAaBHEHUSIM XUMHYECKUX PEaKLUi, B TOM
YUCJIC TCPMOXUMHNYCCKHEC paC'-IéTbI

JlaGopaTopHble 3aHATHS 2

JlaGopaTopHas pabora 1. [IpoBenenne peaknuii HOHHOTO OOMEHa;
ompeneseHne  Cpeabl  PacTBOPOB  BEIIECTB C  ITOMOIIBIO
YHHBEPCAIbHOT'O HHANKATOPA

OOBSCHSTH 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM  peakuuu OT  pas3jIU4YHBIX
(axropon

Onpenenars XapakTep CMEIIeHUs
XMMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHEIIHEro  BozAelicTBus  (mpuHOun Jle
[IaTenbe)

CoCTaBIATh YPABHEHUS peaKIUN pa3InyHbIX
TUIIOB; IOJIHBIE U COKpalll¢HHBIE HOHHBIC
YPaBHEHUs peaKlUil, yUUThIBasl yCIOBUS, IIpU
KOTOPBIX 3TH PEaKLUU UIYT 10 KOHIIA
TlonrBepxnars CyIIIECTBOBaHNE
TeHEeTHYEeCKOU CBSI3U MEXITy
HEOPraHWIECKHMH BEIECTBAMH C ITOMOIIBIO
YpaBHEHUI COOTBETCTBYIOIINX XHMHYECKHUX
peakuui

IlpoBoauTh, HaOIIONAaTh W ONKCHIBATH
XUMUYECKHUI 9KCIIEPUMEHT: 11O OINPEACICHUIO
cpensl  BOJHBIX  PAacTBOPOB  BELIECTB,
BBISIBJIEHUIO YCJIOBUIM HPOTEKaHMsl peakIui
MOHHOTO OOMEHa, W3Y4YEHUIO  BIHSHUSA
pa3auIHBIX (AaKTOPOB HA CKOPOCTH PEAKITNH

CnenoBath MIpaBIIIaM ITOJIE30BaHUS
XUMHAYECKON TMOCyaoi | J1abopaTopHBIM
000pynOBaHHEM

IIpencraBisiTe pe3ylnbTaTbl XHUMHUYECKOIO
JKCIlepuMeHTa B ¢GopMe 3alucH ypaBHEHUI
COOTBETCTBYIOIIUX pEakuuii U  JenaTh
BBIBOJIBI HA UX OCHOBE

IIpoBoguTh BBIYUCIEHUA IO YpPaBHEHUSIM
XMUMUYECKMX peakuuil, B TOM 4HUCIE
TEPMOXHMMHUUYECKHUE PACUETHI

esson/4938/
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Paznen 7. Heoprannuyeckasi XuMusi | 3

Tema 7.1.
HeMmeTtasabl

JIMYHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH NMOHMMAaTh U IMPUHUMATh MOTHUBBI, HAMEPEHUS,
JIOTUKY W apryMEHThI APYTHUX MPU aHAJIN3€ Pa3IMYHBIX BHIOB YUEOHOH NeATENbHOCTH;
LICHHOCTHOT'O OTHOLIECHUS K MCTOPHYECKOMY M HAy4YHOMY HAcCIEIHUI0 OTCUECTBEHHOM
XMMUH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE M MOCTYNKU CBOUX TOBapHILEH ¢ MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUM 3THUX NOCTYIKOB; IOHUMAaHUS
cnenu(UKN XUMHUH Kak HayKH, OCO3HaHUs e€ poiu B (OPMUPOBAHHH PAIMOHAIHHOTO
HAyYHOTO MBIIIUIEHNUS, CO3JJaHUH LEIOCTHOTO MPEICTaBICHU 00 OKpY’KaloIIeM MHUpPE Kak
0 eAMHCTBE NMPHUPOJBI U YEIOBEKAa, B MO3HAHUU MPHPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUn
Mpo6JIeM COXpaHEHHs IPUPOJIHOTO PaBHOBECHS

Ilo3naBaTeabHblie Y'Y /I: ucnonb3oBaTh NpU OCBOEHUH 3HAHUN MPUEMBI JJOTMUECKOTO MBIIIICHUS
BBIJCIIATh XapaKTepHbIC NPHU3HAKU IOHATUH U YCTaHABJIUBATh UX B3aUMOCBA3b, UCIIOIb30BaTh
COOTBETCTBYIOIINE TOHATHS U OOBSICHEHHUS OTIEIBHBIX (DAKTOB M SIBJICHUIT; BHIOMPATh OCHOBAHHUS
U KPUTEPUH VIS KJIacCH(HUKALMH BEIIECTB U XUMHYECKHX PEaKIUi; YCTaHABINBATH NPUINHHO-
CJICICTBCHHBIE CBSI3M MEKAY U3Y4aeMbIMHU SIBIICHUAMUY;

KommynukatuBabsle YY/I 3amaBaTh BOIPOCH! IO CYHIECTBY OOCY>KOaeMOW TEMBI B XOJE
Iuanora W/WIH JAWCKYCCHM, BBICKA3bIBATh HIEH, (OPMYIHpPOBATH CBOM MPEUIOKEHUS
OTHOCHTEIHHO BBIITOIHEHUS IPEATOXKCHHON 3a1a9n

PeryasituBnbie YVY /| caMOCTOSATENBHO IJIAHUPOBATH U OCYIIECTBIISATH CBOIO [103HABATENIbHYIO
JeSATENBHOCTD, ONpenensis e€ Lelu U 3aiadd, KOHTPOJIIUPOBAaTh U MO Mepe HeOOXOAMMOCTH
KOPPEKTUPOBAaTh TIpejlaraeMblii aJTOPUTM JEHCTBHH NpPH BBINOJHEHHH YYeOHBIX U
HCCIIeI0BATENIbCKUX 3a/1a4, BEIONpaTh Hanboee 3¢ (HeKTUBHEIA clIOCO0 MX pelIeHus ¢ y4EToM
MIOJIy4CHMs] HOBBIX 3HaHUM O BEUIECTBAX U XUMMUYECKHMX PEaKIUsX;

Coneprxanue yuefHOro npeamera 3

https://resh.edu.ru/subject/I

1 Hemeramner IlonoxxeHne HemeraiuioB B Illepmogudeckoil cucteme 1
XUMHUYecKnX 3reMeHToB [| I MeHneneeBa 1 0COOEHHOCTH CTPOCHHS
aroMoB Pu3nueckue CBOMCTBa HEeMETaINIOB AJIJIOTPOIHS He- METaIoB
(Ha mpumepe kuciopona, cepsl, Gocdopa u yriepona) XuMUUYECKHE
CBOWCTBA BA@KHEWIIHUX HE- METaIOB (TAJIOTCHOB, CEphbl, a30Ta,
dochopa, yriaepona M KpPEeMHHS) M HMX COCAMHCHHUU (OKCHIOB,

KHCIIOPOJACOAEpKAIMNUX  KHCIOT, BOJOPOAHBIX  COEIWHEHHIN).
IIpumeHeHne BaXKHEHIIUX HEMETANIOB M MX COCIMHEHUHN
I[pakTHYecKHe 3aHATUS 2

[IpaxkTuueckoe 3aHsTHe 7. PemneHue sKcIepUMEHTAIbHBIX 3a1ad IO
TeMme «HemeTannel»; pacy€Tel Macchl BellecTBa UM 00bEMa ra3oB 10
U3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WIM 00BEMY OIHOrO u3
YYacTBYIOIIMX B peaKkIUH BelIecTB; pacuéTel Macchl (00béMa,
KOJIMYECTBA BEIIEeCTBA) MPOAYKTOB PEAKIMH, €CIH OJHO M3 BEIIECTB
HMeeT NpUMecH

PackpbiBaTh CMBICT  H3y4aeMbIX TOHSTUH
(BBLIENATP WX XapaKTepHBIE TPU3HAKH) |
OPUMEHSATh OTU TOHATHUS IMpPU  ONHCAHUH
COCTaBa U CTPOCHMUS BELIECTB, I 0OBICHEHHS
OTIENBHBIX (haKTOB U SIBICHUIN

OOBsicHATH  OOIIMEe  3aKOHOMEPHOCTH B
HW3MEHEHUH CBOHCTB HEMETAIIIOB

M UX COEIMHEHUH ¢ Y4YETOM CTpPOEHUs HX
aToMOB U 1mojoxkeHuss B Ilepumoanueckoit

cucteMe XuMu4deckmx odnemernToB J[ U
Menneneesa

XapakTepuszoBaThb (omHCHIBATD) obmue
XUMHYECKHE  CBOWCTBa  HEMETAlJIOB, UX

BaXXHEWIINX COEIMHEHUMN, TMOATBEpXKAas 3TO
ONUCaHUE npuMepamu ypaBHEHUI
COOTBETCTBYIOLIUX XUMUYECKUX pPEaKLINH
XapakTepr3oBaTh BIUSHUE HEMETAJJIOB U MX
COEMHEHM Ha KMBbIE OPTaHU3MBbI; ONUCHIBATH
TpUMEHEHHUE B Ppa3IUYHBIX obmacTax
MPAKTUYECKON EATEIIbHOCTH YeJIOBEKa

esson/5939/
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PackpeiBath CYIIHOCTh OKHUCIIUTENBHO-
BOCCTAHOBHUTEIBHBIX PEAKIHUH IOCPEICTBOM
COCTaBJIEHHsI 3JIEKTPOHHOrO 0ajgaHca 3THX
peaxkumit

IIpoBoguTe  peakunu,  IMOATBEP)KIAIOIIHE
XapaKTepHbIE CBOICTBA M3yYaeMBIX BEIECTB;
pacmo3HaBaTh ONBITHBIM ITyTEM  aHUOHEI,
NIPUCYTCTBYIOIINE B BOAHBIX PacTBOPax
HabmtoaTe ¥ OMUCHIBATH JEMOHCTPAI[HOHHBIE
OTIBITHI; TIPOBOJUTH U ONHCHIBATH XMMHUYECKHUI
SKCHeprUMEHT (1abopaTopHbIe U IPAKTHYCCKUE
pabotsr)

IIpencraBnsiTh  pe3yabTaThl  XUMUYECKOTO
SKCIIEpUMEHTa B (OpMe 3amucH ypaBHEHHH
COOTBETCTBYIOIIMX PEaKUUil U NeaTh BBIBOJIbI
Ha UX OCHOBE

CrnenoBaTh TIpaBUJIaM TIOJIb30BaHUS
XUMUYECKOH ToCcynoi ©  J1abopaTOPHBIM
obopyaoBaHHEM

IIpoBoaNTE BBIYMCIEHHS 1O YPABHEHUSIM
XUMHYECKUX PEeaKIHi

CaMOCTOSTENBEHO IUTAHUPOBATH u
OCYILECTBIATH CBOIO MO3HABATEIbHYIO
JIeSITENIbHOCTD; IPUHIMATh aKTUBHOE y4acTHe B
TPYIIIOBOH Y4eOHOU AeSTENBHOCTH

HNuanBuayaibHble MPOEKThI
N3ydenue kauecTBa MUTHEBON BOJIbI B HACEIEHHOM IYHKTE.

OxpaHa OKpy’Xalomed cpeapl OT XHMHUYECKOro 3arpsi3HEHUs.
KonuuecTBeHHBIE XapaKTEPUCTUKU 3arpsA3HEHMSI OKPYXKaIolei Cpebl.

PactBops! BokpyT Hac. TUnbl pacTBOpPOB.

Bopa kak peareHT u cpea il XUMHYECKOro Mmpolecca.
YcrpaHeHue ®KeCTKOCTH BOJbI HA TPOMBIIUIEHHBIX MPEeANPHUITUIX.
WccnenoBanne MeTaIOB.

WccnenoBanne CBOMCTB MIETOKA.




Tema 7.2. MeTajLiibl

JIMYHOCTHBIE pe3yJbTAThI: CIIOCOOHOCTH TOHHUMAaTh W TPUHUMAaTh MOTHUBHI,
HaMEpeHHUs, JIOTUKY U apryMeHThl APYTUX IpU aHajdu3e pa3JINYHBIX BHJIOB
y4eOHOH NesITeIbHOCTH; LIECHHOCTHOTO OTHOIIEHHUS! K HCTOPUYECKOMY U HAyJHOMY
HACJIEIUIO OTEUYECTBEHHONH XHMMHH; TOTOBHOCTH OIICHHBAaTh CBOE IMOBEJIEHHE U
IIOCTYIIKM CBOMUX TOBapuIlle ¢ MO3UIMH HPaBCTBEHHBIX U IPAaBOBBIX HOPM U
OCO3HAaHWE TOCIEICTBUII 3THX IIOCTYIIKOB; IOHUMAaHHs CIEIU(UKA XUMHH Kak
HAyKH, OCO3HaHUS €€ PoJH B GOPMHUPOBAHUH PALMOHATIHHOIO HAYYHOTO MBIIUICHUS,
CO3JaHMU MEJIOCTHOTO IIPEACTaBICHHS OO0 OKpYJXKalollleM MHpe KakK O AHHCTBE
MPUPOJBl U 4YENIOBEKa, B MO3HAHMM MHPHUPOIHBIX 3aKOHOMEPHOCTEH M pPEIIeHUH
Mpo06JIeM COXpaHEHHsI IPUPOJAHOTO PAaBHOBECHS

IHo3naBaTeabHbie YY/I: UCIONB30BaTh NPU OCBOSHUM 3HAHMH MPUEMBI JIOTUYECKOTO
MBIIUICHUS — BBIACNATH XapaKTEpHbIC IPU3HAKM IOHATHH M yCTaHABIMBATh HX
B3aHMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHSTHUS UL OOBSCHEHHS OTAENBHBIX
(aKkToOB W SIBICHWI; BBIOUPATh OCHOBAHUS W KPUTEPHUH JUIS KIAacCH(UKAINK BEIIECTB U
XMMUYECKUX PEaKlUi; ycTaHaBIMBATh IPUYUHHO-CICJACTBEHHBIE CBA3M MEXIY
H3y4aeMbIMU SIBICHUSAMY;

KommynunkatuBasle YY/I 3amaBath BOIPOCH MO CyIIECTBY 00OCyXIaeMOH TEMBI B
XOJ€ J[Walora W/WIM JAWCKYCCHM, BBICKA3blBaTh WJICH, (OPMYIHPOBATH CBOHU
MIPEJUI0KEHNST OTHOCUTEIHHO BBIITOJHEHUSI IPEATI0OKEHHOI 3a1a9n

PeryasituBuble YVYJl caMOCTOATENbHO IJIAHMPOBATH M OCYIIECTBIATH CBOIO
MO3HABATEIBHYIO NEATENBHOCTD, ONpenenss €€ NN U 3aa4i, KOHTPOJINPOBATh U 110
Mepe HEeoOXOJMMOCTH KOPPEKTHPOBAThH IpeajaraeMblii alropuTM NeHCTBHH Npu
BBIIIOJTHEHUH Y4YeOHBIX M HCCIEHOBaTeNIbCKMX 3ajad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIH crI0co0 MX PEIIeHNs C yYETOM HOJTYYCHHs HOBBIX 3HAaHUH O BELIeCTBAaX
U XUMHYECKHX PEaAKIHAX;

Coneprxanue yuefHOro npeamera 4

Meramnbr  Ilonoxxenne wmeramioB B Ilepuonnueckoit cucreme 1
xumudeckux annemeHtoB J[ I MenneneeBa OCOOCHHOCTH CTPOCHHUS
3JICKTPOHHBIX 000JI0UueK aToMOoB MetauioB OOmue ¢dusnueckue
cBoiictBa MetayyioB CIUIaBbl METAIOB JIEKTPOXUMHUYECKUN Psijg
HaIpsKEHUI METaJIJIOB

XuMHuUecKre CBOWCTBAa BaKHEHIIMX METaUIOB (HATpUM, KaJlHid,
KaJIbLIMA, MarHui, aTOMUHUH, IHHK, XpPOM, JKEle30, MEIb) M HUX
COEMHEHUN

OOmme cnocoOsl monydeHuss MetauioB Metammyprus Kopposzwst
MeTatoB. CrocoObl 3alUThl OT KOppo3uu. [IpuMeHeHHEe METAIOB B
OBITY M TEXHUKE

JdemMoHcTpannu

00pa3ibl HEMETAIOB; B3aMMOJCHCTBAE MEIAM C a30THOW KHCIOTOW
pa3Iu4YHON KOHUEHTPAIMH; KOJUIeKIHs « MeTallsbl ¥ CIIaBb»

I[pakTHYecKue 3aHATUS 1

[IpaxTrueckoe 3aHsTHE §. PemeHue sKCIIEpUMEHTANBHBIX 3a1ad II0
Teme «MeTamutbl». Beraucienus: pacy€Tsl Macchl (00bEMa, KOJIMIECTBA

PackpbiBaTh CMBICT  HM3y4aeMbIX TOHSTUH
(BBIIENATh HX XapaKTEepHble MpPU3HAKU) U
OPUMEHSATh OTU TOHATUS IMpU  ONMHCAHUH
COCTaBa U CTPOCHMUS BELIECTB, I 0OBICHEHHS
OTJIENBHBIX (haKTOB U SIBICHUIN

OOBACHATH obmue 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB — METAJNIOB U
HMX COEIMHEHUHN ¢ y4ETOM CTPOEHUS UX aTOMOB
u mnonoxeHusa B Ilepuogudeckoil cucreme
xuMHudeckux semMeHToB [ I MenaeneeBa
XapakTepuszoBaTb (omHCHIBATD) obmue
XUMHYECKUE CBOICTBa METaJJIOoB, ux
BaXXHEUWIINX COEIMHEHUMN, TMOATBEpXKAast 3TO
onucaHue IpuMepaMu ypaBHEHUH
COOTBETCTBYIOIIMX  XHUMUYECKHUX  pEaKIuii;
NIPIMEHEHNE METAIIOB B Pa3JIMYHBIX 00JIACTIIX,
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BEIIECTBA) MPOAYKTA PEaKIHUU, €CIM OJHO M3 BEIIECTB AAHO B BUIC
pacTBoOpa ¢ onpeneaéHHON MacCOBOM J0JIed pacTBOPEHHOIO BEIIECTBA

JlaGopaTopHbie padoThI 2

JlaboparopHass pabota 2. KadecTBeHHbIC peakIKi HA aAHUOHBI H
KaTUOH aMMOHUS;, B3aWMOJICHCTBHE THUJPOKCHAA AITIOMHUHUS C
pacTBOpamMu KUCIOT U IIEJI0UYeH; KaYeCTBEHHbIE PeaKIMU Ha KaTHOHBI
METaJIOB

a Tak)Ke HCIOJb30BaHUE HX JUISL CO3aHHS
COBPEMEHHBIX MaTepUajIOB M TEXHOJIOTUH
PackpsiBath CYIIHOCTh OKHCIHUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKUHHA IOCPEICTBOM
COCTaBJIICHHSI DJIEKTPOHHOTO OajaHca 3THX
peaxuuit

IIpoBoauTe  peakunu,  IMOATBEPKIAIOIIHE
XapaKTepHbIE CBOICTBA M3yYaeMBIX BEIECTB;
pacro3HaBaThb ~ ONBITHBIM  IYTEM  HOHBI
METaJUIOB, IPUCYTCTBYIOLINE

B BOJHBIX PacTBOpax

Habntonate u onuckIBaTh AEMOHCTPAIlHOHHbBIC
OTIBITHI; TIPOBOJUTH U ONHCHIBATE XMMHUYECKHUI
JKCIEPUMEHT (J1TabOpaToOpHBIC U MPAKTHICCKUE
paboThI) [Ipencrapnsts pe3yabTaThI
XUMHYECKOTO IKCIEpUMEHTa B (opMe 3amncu
YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u
JIeaTh BBIBOJBI HA UX OCHOBE
CrnenoBatb TpaBUjIaM
XUMHMYECKOH  TOCylIoM |
o0opyoBaHHEM

IIpoBoaHMTE BBIYHCIECHHS IO
XUMHYECKUX PEaKIHi
CaMOCTOSITENNEHO IUTAHUPOBATH "
OCYUIIECTBIISITh CBOIO MMO3HABATEIBHYIO
NIeSTeIbHOCTh; MPUHUMATh aKTUBHOE YJacTHE B
TPYIIIOBOH Y4eOHOU AESITENIBHOCTH

ITOJIb30BAHHS
11a00paTOPHBIM

YpaBHEHUAM

Pasznen 8. Xumus u Ku3Hb 1

Tema 8.1 Xumusin
JKU3HD

JIn4HOCTHBIE Ppe3yJbTAaThbl: AKTUBHOIO HENPUATHSA [OE€UCTBUH, MNPUHOCAIIMX Bpen
OKpy)<arolleil  IPUPOAHON  cpeae, yMEHHs  IPOTHO3MPOBAaTh  HeOJIarompusITHbIE
9KOJIOTHYECKUE MOCIEACTBUS MpeANpUHUMAaeMbIX AeHCTBUIIN NpenoTBpallaTh UX; HAIUYus
Pa3BUTOTO JKOJIOTHYECKOTO MBIIUICHUS, OSKOJIOTHYECKOH KyJNBTYpBHI, ONBITA JNESTEIHHOCTH
9KOJIOTHUYECKON HAaNpaBIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS HMH B ITO3HABATEIHHOM,
KOMMYHUKATHBHOW ¥ COLMAJBHOW TNpPAaKTHKE, CIIOCOOHOCTH ¥ YMEHHS  aKTUBHO
MIPOTUBOCTOSTh HICOJOTHH XeMO(DOoOuu;

IlosnaBareabHple YYJl: BrajgeTh OCHOBAMM METONOB HAay4yHOIO IIO3HAHUS BELIECTB U
XAMHYECKHX peakuuii; (GopMynupoBaTh Ield W 33Jaud  HCCICIOBaHUS, MHCIOJIb30BaTh
MIOCTaBJICHHbIE M CaMOCTOSTEIBHO C(OPMYJIHPOBAHHBIE BOMPOCHI B KauecTBE WHCTPYMEHTA
IMO3HAHUA U OCHOBBI JIs q)Ole/IpOBaHI/Iﬂ TAMOTE3BI IO NPOBEPKE NPABUIIBHOCTU BbICKa3bIBACMBIX
CYXIICHHH; BIIAJIETh HABBIKAMH CAMOCTOSTEIFHOTO IUIAHMPOBAHUS W MPOBEICHUS YICHHUCCKHX
OKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOJATh 332 XOJOM IIPOIECcCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pPe3yJbTaT, (OPMYIHPOBaTh OOOOMICHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTABISATh OOOCHOBAHHBIA OTUYET O MPOJECTaHHON
paboTe; mpuoOpeTaTh ONBIT YYSHHYECKOH HCCIICNOBATENbCKONM W TNPOEKTHOH JAesITENbHOCTH,




MpPOSBIATh CIMOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIBHOMY IOHUCKY METOAOB PELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX METOJO0B MO3HAHUS,;

KommynukaTuBuble YY/I 3amaBaTe BONPOCH IO CYIIECTBY OOCYXTaeMOW TEMBI B XOJ€
JUajora W/WIN JHMCKYCCHH, BBICKa3blBaTh HJIEH, (OPMYJIHUPOBATH CBOM HPEIJIOKCHHUS
OTHOCHTEIHHO BBIITOJHEHS IIPEIOKEHHOHN 3a1a9n

PeryastuBHbie YY ]I caMOCTOATENBHO IUNIAHUPOBATH M OCYIIECTBIIATE CBOIO IIO3HABATEIIEHYTO
JIeSITeNIBHOCTD, ONpeaerss e€ enHu U 3a7add, KOHTPOJIUPOBaTh M IO Mepe HeoOXOIUMOCTH
KOPPEKTHUPOBAaTh TIpe[jlaraeMblii aJTOPUTM JEHCTBHUH NpH BBINOJHEHHHM YYEeOHBIX U
HCCIIeZI0BATENbCKUX 3a/1a4, BEIONpaTh Hanbosee 3¢ (HEeKTUBHBIN COCO0 UX PElIeHHUs C y4ETOM
TIOJTyYeHHsI HOBBIX 3HAHHH O BEIECTBAX M XMMUYECKHX PEaKIUsX;

Coaep:xaHue y4e0HOro npeaMera 1

Ponp xumun B o6ecriedeHIN 9KOIOTHIECKOH, SHEPTeTHYECKOH U ITUIIEeBON
0E30IIaCHOCTH, Pa3BUTHH MeAWIMHBI [loHSATHE O HAyYHBIX MeToJax
TIO3HAHUS BEIIECTB U XUMHUIECKHX PEaKIUil

IpencraBnennss o0 o0OMmMMX HAYYHBIX IPHHIOWIAX HPOMBIIUICHHOTO
MOTy4YEeHUsI BAXKHEHIINX BelecTB UenoBeK B MUPE BEIECTB H MAaTEPUAIIOB:
Ba)KHEHIIINE CTPOUTENbHBIE MaTepHalbl, KOHCTPYKIMOHHBIC MaTepPHAIbI,
KpacKH, CTEKIO, KepaMuKa, MaTepHanbl IS 3JIeKTPOHUKH,
HaHOMAaTEepHUAaNbl, OPraHMIECKHE 1 MUHEPATbHBIE yI00PEHHS

XUMUSI B 310pOBbE YEJIOBEKA: NPaBIJIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX
IIpernapaToB; MpaBuia 0€3011aCHOTO UCIIOIb30BaHMS PETapaToB OBITOBON
XHMHU B IOBCEAHEBHON JKH3HU

PackpriBaTh  polb  XUMHH B pEIICHUH
SHEPreTHUYECKUX, CBIPHEBBIX M HKOJOIMYECKUX
mpo0JieM YeloBEeYeCTBAa, OIUCHIBATH OCHOBHBIC
HalpaBJICHUs] Pa3BUTHS XUMHUYECKOW HAyKH H
TEXHOJIOTUI

[Ipumenars npaBuia 6e30mMacHOrO OOpamIeHUs ¢
BEIECTBAMH, HCIOJIB3YEeMbIMH B ITOBCEJHEBHOM
JKM3HU, TIPABUJIA TIOBEACHHUS B LIEJIIX COEpPEemKEHHS
30pOBbsl U OKpY)Karolled NPUPOIHON Cpensl;
MOHMMATh Bpe] (OMacHOCTh) BO3JACHCTBUS Ha
JKUBBIE OpPraHU3MBl OIpPENEIEHHBIX BEIIECTB,
cmblca nokasatens I1JIK, noscHaTs Ha npumepax
CrIoco0Bl YMEHBIICHHS W TPEAOTBPAIICHUS WX
BpPEIHOTO BO3AECHUCTBUS

AHamm3upoBaTh W KPUTHYECKH  OICHUBATDH
nHpOpMAIMIO, CBA3aHHYI0O C XHMHUYECKHMH
IpollecCaMd ¥ HUX  BJIUSIHMEM Ha COCTOSIHHE
OKpY>KarowIei cpenbl

Hcnonb3oBath NOTy4eHHbIE 3HAHUS

U TpencTaBieHHs o cdepax JIesTeNbHOCTH,
CBSI3aHHBIX C HAyKOH W  COBPEMEHHBIMH
TEXHOJIOTUSIMH, KaK OCHOBY AJISI OPHEHTAllMH B
BoIOOpe cBoell Oynmymeld mpodeccHoHaIbHON
JeATeTbHOCTH

[IpuHuMaTe ydacTue B OOCYKAEHHH mpoliem
XMMHUYECKON U 3KOJOTMUECKOMN HaIpaBJIEHHOCTH,
BBICKA3bIBaTh ~ COOCTBEHHYIO  MO3MLHIO MO
npobieMe ¥ TpeiaraTh BO3MOXKHBIE MyTH €€
peuieHus

https://resh.edu.ru/subject/I

esson/3504/

https://resh.edu.ru/subject/I

esson/5452/

https://resh.edu.ru/subject/I

esson/4960/

HNuauBuayaibHble MPOEKTHI
HccnenoBanne TeKapCTBEHHBIX MPENAPAaTOB M0 XHMHUYECKOMY
COCTaBy
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3. YCJIOBUS PEAJIM3ALIMA PABOYEM ITIPOTPAMMbBI YYEBHOI'O TIPEIMETA

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0
Peanuszanusi mporpamMmbl JUCHUIUIMHBI TpeOyeT Hailuuus y4eOHOro kaOWHETa XHMHH.
[Tomemenne kabMHETa JOJDKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTAPHO-INUIEMHOIOTHYECKUX
npaBua U HopMatuBoB (CanlluH 2.4.2 No 178-02 C nu3sMeHEHUSIMU U TOTIOTHEHUSIMH OT: 23 HIOJIA,
26 nexabps 2008 r., 29 nexadps 2010 r.)
Peanuzanus nporpammsl yueOHOTO mpeaMeTa TpedyeT HaIM4Yus y4eOHOTro KaOnuHeTa « XUMHUSI.
1. ObopynoBanue yuedOHOro kabnHera:
Jocka kiaccHasi, menoBasi-1
Cronsl 1151 yyanuxcst — 15
Cron s yaurens — 1
Crynesa — 31
OkpaH -1
2.HarypajbHble 00pa3ubl
Konnekuust 06pa3iuoB: yrieBogopoIHOE ChIpbE, TOPd, MIacTMACChl, BOJOKHA.
PeakTuBbl XMMHUECKHE IO pa3zesiaM: OpraHUYecKas XMMUs, HEOpraHu4ecKasi XuMus
3. O0bemMHbBIE cpecTBa
Mopnens anmasa, 000py10BaHuE XUMUYECKOE
4. AHCTPYKTUBHO-TeXHUYECKAS IOKYMEHTAMSA
KommuiexkT nunakrtudyeckux kaprouek no temam: «OBPy», «'uaponus», «PYUO», «YrieBogoposl
MpeIeIbHbIE»
KoMIeKTsl TeCTOBBIX 3aJaHuii, B T.4. ¢ moMomibio 11K
KomruiekTsl 3ajaHuil 17151 KOHTPOJIBHBIX padoT
KoMIuIeKThI 3a1aH1il — MHCTPYKITUH JIJIs1 TIPOBEACHHSI TAOOPATOPHO-TIPAKTHYECKUX PabOT.
5.Texnnueckue cpecTBa 00yueHHsI:
MYJIBTUMEAUATIPOEKTOP, KOMITBIOTEP

3.2. UudopmanuonHoe odecriedeHne 00yuyeHus

OcHOBHbIE HCTOYHHKH:
1. T'abpuensn O.C., OctpoymoB N.I'. Xumus: yue6nux mis 10-11 xmacca. — M., 2020.
2. Tabpuensia O.C., OctpoymoB W.I'. Xumus mis npodeccuit U crnenuanbHOCTEH eCTECTBEHHO-
HAY4YHOTO NpOoQuIIsi: yUeOHHUK JUIs CTYI€HTOB PO ECCHOHATIBLHBIX 00pa30BaTeIbHBIX OpraHu3aluii,
ocBauBawmux npodeccuu u cnenuaibHocta CI10. — M., 2017
3. T'abpuensn O.C. u ap. Xumus. [Ipaktukym: yae6. mocodue 11t CTyJeHTOB MPO(eCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alnii, OCBauBarOIIMX rpodeccuu u cneruaibHoctu CI10. —M., 2017

I[OHOJIHI/[TGJ'[I)HBIC HCTOYHHUKU:

1. Tabpuensn O.C.u ap. Xumus: nocodue A noaroroBku Kk EI'D: yueb. mocolue A CTy1€HTOB
npodeccroHaIbHBIX 00pa30BaTENbHBIX OpPraHNU3alUi, OCBaUBAIOIIUX MPO(ECCHU U CIIELIUATILHOCTH
CIIO. -M., 2017

2. T'abpuensu O.C., JIpicoBa I'.I'. Xumus. TecTbl, 3a1auu U ympakHeHHs: yued. mocobue s
CTYJEHTOB MpO(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3allii, OCBAWBAIOIINUX MHPOGEccCHuu U
cnenuansHocTH CI1O. — M., 2017

3. Epoxun I0.M., KoBanesa U.b. Xumus mis npodeccuii U CHENUATLHOCTENH TEXHUYECKOTO H
€CTeCTBEHHO-HAy4yHOro  mnpoduiei:  yueOHMK 11  CTYJIEHTOB  HPO(heCcCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBaroumx npodeccuu u cnennaabHoctu CI10.— M., 2017

4. Cnanxos C. A., Octpoymos WU.I"., Ta6puensn O.C., Jlykssnosa H.H. Xumus st npodeccuii u
CHELHATbHOCTEH TEXHUYECKOro Mpoduis. DIEKTPOHHOE NPUIIOKEHHUE (AIEKTPOHHOE YydeOHOe
W3JIaHNE) JUTSl CTY. YUpEKIeHu cpea. nmpod. odpa3zoBanus. — M., 2017.



NuTepHeT-pecypcenl:

. www. pvg. mk. ru (omumnuazna «I[lokopu BopoObeBbI TOPBI»).

. www. hemi. wallst. ru (OGpa3oBaTenbHBbIi CAUT AJIS1 KOJLHUKOB «XUMUS).
. www.alhimikov.net (OOpa3oBaTebHBIN CAUT TSI IKOJILHUKOR).

. www. chem. msu. su (3nekrpoHHasi OMOIUOTEKA 110 XUMUH).

. www.enauki.ru (HHTepHeT-U31aHue s yuuTeseil «EcTecTBeHHbIC HAYKHY).
. www. lseptember. ru (Mmeroanueckas razeta «llepBoe ceHTAOP»).

. www. hvsh. ru (kypHas «XuMHUS B IIKOJIE»).

. Www.hij.ru (xypHaI « XuMUS ¥ )KU3HBY).

. Www.chemistry-chemists.com (371€KTpOHHBIH KypHAT «XUMHKH 1 XHUMHUS)
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4. KOHTPOJIb 1 OLHEHKA IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA

YYEBHOI'O IIPEJIMETA

KoHTposib M oOLEHKA IUIaHUPYEMBIX pE3yJlbTaTOB OCBOCHHUS Y4YeOHOro IpeamMera

OCYHICCTBJIACTCA MPCIIOAaBaTCIEM B IMPOHCCCC IMPOBCACHHUA IMPAKTHYCCKUX

3aHATUU WU

na6opaTopHHx pa60T, TECTUPOBAHHA, 4 TAKXKE BBIIIOJIHCHUA O6y‘IaIOH_II/IMI/IC$I HHAWNBHUAYAJIbHBIX

3aJ]aHuil, IPOCKTOB, MCCIICAOBAHUH.

IIpeameTHbIE pe3yJbTATHI Kputepun DOPMbI H METOlIbI KOHTPOJIS
o0y4eHust
U OLIEHKH NPeIMeTHBIX
(ocBOCHHbBIE YyMEHUS,
pe3yJbTaToOB 00yYeHUst
YCBOEHHbIE 3HAHUS)
Oceoennvie ymeHusi: Texkyuii KOHTPOJIb:
BbISAGNAMD XapakTepHble | Boiasisiem Onenka npu perieHnun
MNPU3HAKHU MOHSTHM, | XapaKTEpHbIE IPU3HAKHU | XUMUYECKHX KEICOB
yCTaHaBJIUBaTh UX | IOHSTHH, Ouenka npu perieHnun
B3aUMOCBSI3b, yCTaHaBJIMBAET HUX | XUMUYECKHUX 3a]a4
B3aHMOCBSI3b
UCNONIL308AMb ucnoav3yem
COOTBETCTBYIOIIME TOHSTUS | COOTBETCTBYIOIIHE
Opd  ONHWCAHUU  COCTaBa, | MOHSTHUS npu
CTPOCHHSI M IIPEBpaIllEHUN | ONMUCAaHUU cocraBa, | OneHka TIpU  BBIOJHEHUH
OpraHUYEeCKUX U | CTpOEHUs U | IpakTU4YecKoil paboTsl 1
HEOPTaHUYECKUX MpeBpalleHu
COCJIMHEHUM; XHUMHUYECKYI | OPTraHHYECKHUX u
CHMBOJIMKY [UJIl COCTaBJIEHUSI | HEOPraHUYECKHUX Ornenka npu perieHnun
MOJIEKYJISIPHBIX U | COCIMHECHUH; XUMHUYECKHUX 3a]a4
CTPYKTYPHBIX (pa3BEPHYTOM, | XUMHUYECKYIO
COKpAaIIEHHOM) dbopMynT | CUMBOJIUKY JINIE:
OpPraHUYECKUX BEIIECTB U | COCTABJICHUS
ypaBHEHU U XMMHUUYECKUX | MOJIEKYJISIPHBIX "
peaxIuii; CTPYKTYPHBIX OuneHka Tpu  BBINOJHEHUU
(pa3BépHyTOH, MPaKTUYeCKON paboThI 2
CcoKpaméHHon) hopmyn
OpPraHUYECKUX
BEIIECTB U YPABHEHUM
XUMHYECKUX PEaKIHiL;
uzeomaenusaem
U320MaesnIueamy MOJIENIM | MOJAENN MoJsiekysl | OneHKka TpW  BBIMOJHEHUU
MOJIEKYJI OPraHUYECKUX | OPTaHWYECKUX BEIIEeCTB | MpaKkTU4YecKoil paboTs 1
BEIIECTB JUIsl WJUIIOCTPAallMU | JUISl WJUTIOCTPAIlUU  UX
ux XUMHUYECKOTO U | XUMHUYECKOrO "
MPOCTPAHCTBEHHOTO MPOCTPAHCTBEHHOTO
CTpPOEHHUSI; CTpOCHUS;
ycmanasausams ycmanasausaem Onenka npu pereHnn
NPUHAJIEKHOCTD OPUHAJIEKHOCTD XUMHUYECKHUX 3a]1a4
U3yYCHHBIX OpPTaHWYECKUX | U3yUYEHHBIX
BEIIECTB II0 UX COCTAaBYy U | OpTaHUYECKUX
CTPOEHUIO K ONpEeJeEHHOMY | BEIIECTB o ux
KJIacCy/Tpynmne COeAMHEHUW | COCTaBy M CTPOCHHIO K
(yrineBoJ10poapl, KUCIOPOA- U | OIPEeAeIEHHOMY
a30TcoAeprKallne KJIaccy/rpymnre




COEIMHEHHSI,
BBICOKOMOJIEKYJISIpPHBIE

COCJIMHCHUS);

oasamo Ha3BaHUS o
CHUCTEMaTHYECKOM
HoMeHksatype (IUPAC), a
TaK>Ke MMPUBOIUTH
TPUBHAIILHBIC Ha3BaHUS
OTACIHBIX  OPraHUYECKHUX
BEIIECTB (3TUJICH, IIPOITUJICH,
alleTHJICH, JTUJICHIJIUKOJIb,
TIALIEPUH, dbenoun,
bopmanbaerun,
arneTajdbJAeTH/l, MypaBbUHAs
KHUCJIOTa, YKCyCHasl KUCJIOTa,
OJICHHOBAs KHCJIOTA,
cTeapuHOBas KHMCJIOTa,
TJIIOKO3a, (dbpykTO3a,
Kpaxmaul, HEJUT0JI03a,
MJIMIMH) ©W  TPUBHAILHBIC
Ha3BaHUS OTJICIBHBIX
HEOPTaHWUYECKUX  BEIIECTB
(yrapHblii ras, yrJIEKHCIbIN
ras, aMMHaK, rameéHas
H3BECTh, HeraiicHasi
H3BECTh, MHTHEBAs COJIa,

MUPUT U Op;

ycmaHaeiueamos
IPpUHAIIICIKHOCTD
HEOPraHWYECKUX BEIIECTB I10
HUX COCTaBY K OIPEACIEHHOMY
KJlaccy/TpymnIre coeauHeHUMH

(mpocteie  BemiecTBa < —
MeTabl W HEMETaJUIbI,
OKCHJIBI, OCHOBaHUS,
KHCJOTBHI, aMm(poTepHbIe
TUAPOKCHUIBI, COJIHN);

onpeodensameo BU/IbI
XUMHAYECKOU CBsI3U B

OpPraHNYECKUX COEIMHEHUSIX
(onuHapHBIE U KpATHBIE);
npUMeHsmo IIOJIOYKEHMUS

coequHEHNN
(yrneBozopobl,
KHACJIOPOJI- u
a30TcoAep KaIue
COCIUHCHUS,
BBICOKOMOJICKYJISIPHBIC
COCJIMHCHUS);

oaém Ha3BaHHs IIO
CHUCTEMAaTHYCCKOM
HOMEHKJIAType
(IUPAC), a
MIPUBOJTUT
TPUBHAIILHBIC
Ha3BaHHUs OTJCIBbHBIX
OpPraHUYECKHUX
BEILIECTB (pTHIIEH,
MPOITUJICH, aIeTUJICH,
STUJICHTJIMKOJIb,
TIATIEPUH, dbeHoun,
dbopmanbaerusm,
areTanabACTu/I,
MypaBbUHAasl KHCJOTA,
YKCyCHast KHCJIOTA,
OJICHHOBAasi  KHCJIOTa,
CTEapuHOBas KHCJIOTA,
rIoKo3a,  GpyKrosa,
KpaxMmaJs, IeJUTI0JI03a,
TJIUIAH) u
TPUBHUATBHBIC
Ha3BaHUS OTACIbHBIX
HEOPTraHUYECKUX
BEILIECTB (yrapHsbIit
ra3, yTJICKMCIBIM Ta3s,
aMMUakK, ramnie¢Has
H3BECTh, HEraméHas
U3BECTD, MMUThEBAs
coja, APUT U JIpP;
ycmanasnueaem
MPUHAUIC)KHOCTH
HEOpPraHUYEeCKUX
BEIIECTB 10 UX COCTABY
K OmnpeaeIEHHOMY
KJIaccy/Tpyrmnrie
coeuHEeHUH (IIpocThie
BEIIECTBA — METAaJUIbI
W HEMETAaJUIbI, OKCH/IBI,
OCHOBaHUSI, KHMCIIOTHI,
aMm(poTepHbIe
TUAPOKCHUIBI, COJIN);

TaKXKE

npumensiem

ITOJIOKCHMU A TCOPpHUHN

OueHka 10pu  BBINOJHEHUU
MpaKTUYECKOU paboThI 3

Onenka npu
XUMHAYECKHX 33124

pereHnu




TEeopUuHu CTpPOCHUS
OpraHMYeCcKuX BelIeCcTB A.
M. Bytnepoa TS
OOBSICHCHUSI  3aBUCHUMOCTH
CBOMCTB BEWIECTB OT HUX
COCTaBa U CTPOCHUS;, 3aKOH
COXpaHEHUs MaccChl
BEIIECTB;

PACKpbI8amsb CMbICI
NepuoIMYeCcKoro 3akona /.
. Menneneesa u
JIEMOHCTPHUPOBATH €TI0
CHUCTEMATU3UPYIOILY IO,
OOBSICHUTEIIbHYIO U
OPOTHOCTHUYECKYFO

Gynkumm;

xapakmepuzoeamas
3JICKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX
3JIeMeHTOB 1—4 nepuo 0B
Ilepunoanuecko cuCTEMBI
XUMHUYECKUX 3JICMEHTOB /I.
H. MenpeneeBa, HCIONb3ys
MMOHATHS «S-, P-, d-
3JIEKTPOHHbIE OPOUTAIN,
«IHEPreTUYECKUEe YPOBHUY;
00BACHAMD
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIUHCHUMI
0 MepuoaM U rpynmam
Ileproanueckoii cucTeMsl
XUMHYECKUX dJIeMeHTOB /I.
. Menneneena;

xapakmepu3oeams  COCTaB,
cTpoeHue, (UUYECKHE U
XUMHYECKUE CBOICTBa
TUIIMYHBIX TpeJicTaBUTENeH
pa3IUIHBIX KJIaCCOB
OpraHUYeCKuX BEIIIECTB
(meraH, JTaH, STUJICH,
MPOTIUJICH, aleTHJICH,

Oyranmen-1,3,
MeTuiaoyTaauen-1,3, 6eH3omn,

METaHOI, 9TaHOI,
STUJICHTJIUKOJb, TJHUIEPUH,
(enom, aleTajabIeru/,
MypaBbHUHAsi H YKCyCHas

CTpOCHMUSI
OpraHUYeCcKuX
BEIIECTB A. M.
byrneposa JUIS
OOBsACHEHUS

3aBUCHMOCTH CBOMCTB
BEIIECTB OT X COCTaBa
U CTPOCHHS; 3aKOH
COXpaHEHMUS MaccChbl
BCIIICCTB,
Ppackpwvieaem CMbICIT
MEePUOIUIYECKOTrO
3akoHna J[. W.
Menaeneera u
JIECMOHCTPUPYET €0
CUCTEMAaTU3UPYIOLIYIO,
OOBSICHUTEJIbHYIO U
MMPOTHOCTUYECKYIO
ynkunm;
xapakmepusyem
3JIEKTPOHHOE
CTPOCHHE aTOMOB
XUMHYECKHUX
31eMeHToB 1—4
TIEPHUOJIOB
Ilepuoanueckoi
CUCTEMBI XUMHYCCKUX
anemMeHToB /. H.
Menneneena,
HUCHOJIb3Ysl IIOHATHUS
«S-, p-, d-
3JIEKTPOHHBIE
opbouTtanm,
«IHEPreTUYeCKue
YPOBHH»;

xapaxmepu3zyem
COCTaB, CTpOCHUE,
dbuznueckue 51
XUMHYECKHE CBONMCTBA
TUITHYHBIX
npeacTaBuTene
pa3IUYHBIX  KJIaCCOB
OpPraHUYSCKUX
BelecTB (MeTaH, dTaH,
STHUJIEH, MPOITUJICH,
arneTulieH, OyTaaueH-
1,3, meTwiOyTagueH-
1,3, OeH30JI, METAHOII,
9TaHOII,
STHJICHIJIUKOJIb,

Ouenka npu peleHnmn
XUMHUYECKUX 3a]1a4

YcrHblii onpoc

Ouenka npu pelieHun
XUMHUYECKUX 3a]1a4

Ouenka npu pelieHun

XUMHUYECKUX YPAaBHEHUI

OneHuBaHue NP BbHINOIHEHUH
MPaKTUYEeCKON paboThI 6




KHCJIOTHI, TIIFOKO3a, Kpaxmarl,
[EJUTI0JI032, aMUHOYKCYCHAas
KHCJIOTA);

UNTIOCMPUPOBAMNb
FeHETUYECKYIO CBSI3b MEX]Y
HUMU YpaBHEHUSIMU
COOTBETCTBYIOILIHNX
XUMHUYECKUX  pEeakuuuh ¢
HCIIOJIb30BAaHUEM

CTPYKTYPHBIX (popMyI;

Knaccuguyuposamuo
XUMHUYECKHE peaKkUHUu II0
pa3IMYHBIM MpU3HAKAM
(uucny u COCTaBy
pearupyrommx BEIIECTB,
TEILUIOBOMY s dexTy
peakuum, U3MEHEHHIO
cTerneHem OKHUCJICHUS
3JIEMEHTOB, oOpaTuMoCTH
peakuuu, Y4YaCTHIO
KaTajau3aTopa);
xapakxmepuzoeamau

(onucevisamv) obuHEe
XUMHYECKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB;

noomeepHcoamuo
CYyIIIECTBOBAaHHE
TEHETUYECKOU CBSI3H MEXKIY
HEOPraHUYEeCKUMHU
BEIIECTBAMH C IIOMOIIIBIO
ypaBHEHUU
COOTBETCTBYIOIIHNX
XUMUYECKUX PEaKIIHii;

xapakmepuzoeams
HWCTOYHUKHU

YTJII€BOIOPOIHOTO CBIPBS
(HedTh, TPUPOIHBIA ras,

TJIUIEPHUH, dbenom,
arneTaabIeTus,
MypaBbUHAas u
YKCYCHasi  KHCIIOTHI,
IJIF0KO3a, Kpaxmau,
LIEJUJII0JI03A,
aMUHOYKCYyCHast
KHCJIOTA);
ULIrOCmMpupyem
TCHETUYECKYIO  CBS3b
MEX Ty HUMU
YpaBHCHUSIMU
COOTBETCTBYIOIINX
XUMHUYECKHUX pEeaKIui
c HCIT0JIb30BaHUEM
CTPYKTYPHBIX
opmy;
Knaccugpuyupyrom
XAMHYCCKHAE pPEaKIuu
o pa3IuYHBIM
Npu3HaKaMm (4ucily Hu
COCTaBy
pearupyromnmx
BEIIIECTB, TEIJIOBOMY
addexry peakuum,
W3MEHEHUIO CTemneHel
OKHCJICHUS
SJIEMEHTOB,
oOpaTuMocTH
peakmuu, Y4acTHIO
KaTajan3aTopa);
xapaxmepuzyem

(onucwieaem) obime
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX
BEIECTB PA3IMYHBIX
KJIaCCOB;
noomeepoicoaem
CYIIIECTBOBAaHHE
TeHETUYECKOH CBSI3U
MEXITY
HEOpPraHWYECKUMU
BEIIECTBAMH C
MTOMOIIBI0 YpaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKUX PEaKINi;
xapaxkmepu3zyem
WCTOYHUKHU
YTIIEBOIOPOTHOTO
CBIPbs (HedTh,
MIPUPOIHBIN ras,
yroJib), CHOCOOBI MX

OueHMBaHUE TIPH BBINOIHEHUU
MPaKTUYECKOH paboTHI 6

OueHnBaHuE TPH BBINOIHEHUN
MPaKTUYECKOH paboTHI 6

OrneHrBaHuE TpPU BBIIOJIHEHUU
NPaKTUYECKOH paboTH 4

OneHuBaHue IpHU BBIIOIHEHUH
BBIYMCIICHUI B IPAKTHYECKOU
pabote 6

OrneHrBaHUE BBIYMUCICHUN MpU
BBITTOJIHEHUH MPAKTUIECKOMH
paboTsl 7

OneHnBaHuE TPH BHITOIHEHUH
nabopaTopHbBIX padoT 1 u 2




YTOJIb), CTIOCOOBI 1504
nepepaboTku u
MPAaKTHYECKOE TPUMEHEHHE
MPOAYKTOB MepepabOTKH;

npoeooumsb BBIYUCIICHUS T10
XUMUYECKUM YPABHCHHSIM
(maccel, 00BEMa,
KOJIMYECTBA UCXOJHOTO
BEIIISCTBA MJIM MPOIYKTA
pEaKIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJTUIECTBY
OJTHOT'O M3 UCXOIHBIX
BEIISCTB WJIHM ITPOIYKTOB
pEaKIH;, «MaccoBast TOJIs
BEIIIECTBA B paCTBOPE»,
00BEMHBIX OTHOIIIEHUN
ra3oB IIPU XUMHYCCKUX
peaKIusiX, MacChl BelllecTBa
uiu 00bEMa ra3oB 1o
U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacCe MJIH
00bEMY OJTHOTO U3
YYaCTBYIOIIHUX B PEAKITUN
BEIIIECTB, TEILIOBOTO

¢ dekxTa peakuu Ha OCHOBE
3aKOHOB COXPaHCHHS MacChl
BEIIECTB, IIPEBPAIICHUS U
COXpaHEHHUs YHEPIHH);

onpeodensims BaT€HTHOCTb U
CTEINEHb OKHUCIIEHUS
XUMHYECKHX 3JIEMEHTOB B
COEIUHEHHUAX Pa3INIHOrO
coCTaBa; BUJ XUMHYECKOM
CBsI3U (KOBaJICHTHas,
HWOHHAasl, MeTajjinyeckasl,
BOJIOPOJIHAs) B
COEUHEHUSIX; TUI
KPUCTAJUINYECKOU PELIETKU
KOHKPETHOTO BEIIECTBa
(aToMHas1, MOJIEKYJISIpHAS,
WOHHAas, MeTaJUTHIecKasi);
XapaKTep Cpeabl B BOJHBIX

nepepadoTKu u

MPaKTUYECKOE
IIPUMCHCHUE
MPOJYKTOB
rnepepadboTKH;
npogooum
BBIYUCIICHUS T10
XUMHAYECKUM
YpaBHEHHSIM (MacChl,
00BbéMa, KOJIMYECTBA
HMCXOJHOT'O BEIIECTBa
WIH TIPOJIYKTa
peakIuu 1o
HU3BECTHBIM Macce,
00BEMY, KOJTUYECTBY
OJHOT'0 U3 UCXOIHBIX
BEIIECCTB WJIN
MPOJIYKTOB PEaKIIUH,;
«MaccoBasi JOJIs
BEIIICCTBA B
pacTBOpe», OOBEMHBIX
OTHOIIICHUI ra30B MPHU
XUMHAYCCKHUX
peaKIusix, MacChl
BEIIECTBAa WIH 00BEMaA
ra3oB 110 U3BECTHOMY
KOJINYECTBY
BEIIIECTBa, Macce WU
00bEMY OJTHOTO U3
Y4acTBYIOIINX B
peaKIuy BEIISCTB,
TernoBoro 3¢pdexra
peakInu Ha OCHOBE
3aKOHOB COXPaHCHUSI
MacChl BEIIECTB,
MIpeBpaIeHUs U
COXpaHCHUSI YHEPTHUH);
onpeoensiem
BaJICHTHOCTb U
CTEIICHb OKHCJICHUSI
XUMHAYECKUAX
SJIEMEHTOB B
COCJTMHEHHUSIX
pa3JIMIHOrO COCTAaBA;
BUJ XUMHYECKON
CBs13u (KOBaJICHTHA,
HOHHAs,
MeTaJuTnYecKas,
BOJIOPO/THAS) B
COCJIMHCHHUSIX , TUII
KpPHUCTAJINIECKON
PEETKH KOHKPETHOTO

OneHuBaHUE TPH BHITOTHCHUH
nabopaTopHOH PabOThI 2
OneHuBaHUE TIPH BHITOTHECHUH
MPAaKTUYECKUX padbOT

OueHnBaHNE TIPH BBIOJTHEHUH
MPAKTUYECKUX U JTaOOPaTOPHBIX
pabot

OrneHMBaHWE TIPU BBITIOJTHEHUU
NPaKTUYEeCKON paboTHI 6




pacTBOpax HEOPraHUYECKUX
COCIIMHCHMUIA;

nposooums peaxKiuu,
MOJITBEPIKIAOIIINE
Ka4eCTBEHHBINA COCTaB
pa3IMYHBIX HEOPTaHUYECKUX
BCIIICCTB;

pacno3naeams ONBITHBIM
IIYyTEM HUOHBI,
IIPUCYTCTBYIOIIHAE B BOAHBIX
pacTBOpax HEOPraHUYECKUX
BEILIECTB;

gladems CHUCTEMOI 3HaHUMI
00  OCHOBHBIX  METOJax
HAy4YHOTO MO3HAHUS,
HCITOJIb3YEMbBIX B XUMUH TIPHU
U3YUYCHUH BEIIECTB u
XUMHYECKHUX SIBJICHU
(mabmrozieHue, W3MEpEHHUE,
AKCIIEPUMCHT,
MOJICJIUPOBAHHE),

cobnrooamuw npasuna
MOJIB30BAHUSI XUMHUYECKOU
Mocyol u J1abopaTOpHBIM
o0Opy/IOBaHHUEM, a TaKXe
npaBuja  oOpalieHuss ¢
BEIIECTBAMU B
COOTBETCTBUM c
WHCTPYKLIHSIMHU 10
BBITIOJIHEHUIO JJa0OPATOPHBIX
XAMHUYECKUX OTTBITOB;

cocmaensams ypaBHEHUS
pEeaKIMi pa3IndYHbIX TUIIOB;
IIOJIHBIE U COKPAILEHHBIE
YpPaBHEHUS peaKIuil
HOHHOTO OOMEHa, yUYUThIBas
YCJIOBUSI, IIPYA KOTOPBIX 3TU
peakuuu uayT 40 KOHILIA,

BelecTBa (aToMHasl,
MOJIEKYJIsIpHas,
VOHHAas,
MeTaJLThn4ecKasi);
XapakTep cpeibl B
BOJHBIX pacTBOpax

HEOPraHU4YeCKUX
COCITMHCHMUIA;
npo8ooum peaxkuu,
MMOATBEPKIAIOIIIME
KaueCTBEHHBIH COCTaB
pa3IMYHBIX
HEOPraHU4YeCKuX
BEIIIECTB;

pacnosHaém ONBITHBIM
IyTEM HUOHBI,
MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBopax
HEOPraHUYICCKUX
BEIILIECTB;

e1adeem CHUCTEMOM
3HaHUNA 00 OCHOBHBIX
METOJax Hay4YHOT'O
MO3HaHUs,
HCTIOJIb3YEMBIX B
XUMHUU OPU U3yYCHUU
BEIIECTB u
XUMHYECKUX SIBJICHUHN
(mabmroeHME,
U3MepeHue,
SKCIIEPUMCHT,
MOJEITUPOBAHUE),
cobnooaem npasuia
MOJIL30BaHUS
XUMHYECKOU TIOCYJION
u 1a6opaTOPHBIM
000pyZI0OBaHUEM, a
TaKXKe npaBuiia
oOpareHust C
BEIlIECTBAaMU B
COOTBETCTBUH c
WHCTPYKIUSIMU o
BBITIOJTHCHHIO
71a060paTOPHBIX
XHUMHYECKUX OTIBITOB;
cocmasisiem

YpPaBHEHUSI PEaKIUi
pa3INYHBIX TUIIOB;
MOJHBIC U
COKpAIlEHHbIE
YPaBHEHUS pEeaKUu
HOHHOro OOMeHa,

OueHMBaHUE TIPH BBINOIHEHUU
MPaKTUYECKOH paboTHI 6

OueHnBaHue TPH BBIOIHEHUH
MPaKTUYECKOH paboThl 6

OHCHI/IBaHI/Ie yCTHOFO OTBCTa
MOCJIe MMPOCMOTPa BUICOPOTUKA
o teme 7.1

OIIGHI/IBaHI/Ie IIpHU BBIIIOJIHCHUHA
MPAaKTUYCCKUX pa60T

OrneHrBaHUE TPU BBIIOJIHEHUHU
MPAKTUYECKUX paboT




packpvieams CyluHOCTh
OKHCJIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUI
IOCPEICTBOM COCTABJICHUS
AJICKTPOHHOT'O OajlaHca 3THUX
peaKLui;

00BsICHAMb 3aBUCUMOCTD
CKOPOCTH XUMHYECCKOHU
pEeaKLHUU OT pa3IMUHbBIX
(axTopoB; xapakrep
CMEIICHUS XUMHUYCCKOTO
paBHOBECHS B 3aBUCUMOCTH
OT BHENTHETO BO3JICHCTBHS
(mpunnun Jle Ilarense);

Xapaxmepuzoeams
XUMHYECKHUE TTPOIECCHI,
JIeXKaIe B OCHOBE
MIPOMBIIIJIEHHOTO MOTYYEHHUS
CEpPHOM KUCJIOThI, aMMHUAKa, a
TaK)ke cOPMUPOBAHHOCTD
MpeACcTaBIeHUN 00 00IuX
HaYYHBIX MIPUHITUIIAX U
AKOJIOTHYECKUX MpodiaeMax
XUMHUYECKOT0 MPOU3BO/JICTBA;

NAAHUPOBAMb W GbINOIHAMb
XUMHMYECKUH  DKCHEPUMEHT
(mpeBpalleHus: OpraHUYECKUX

BEILIECTB [pPU HarpeBaHUH,
IOJIyYEHUE ATUJICHA u
U3yYCHUE €ro CBOWCTB,
Ka4yeCTBEHHbBIE peakuuu
OpPraHN4YC€CKHUX BCIIECTB,
NeHaTypamus OenKoB  TIpHU
Harp€BaHHU, IIBETHBIC
peakuuu

0enKoB;(pa3iIoKeHne
MEepOKCHJa  BOAOpPOJAa B

YUUTHIBAsSI YCIOBUS,
MPU KOTOPBIX 3TH
peaKkuuu UuayT 10
KOHIIA;

packpvieaem CyUHOCTb
OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peakuuii noCcpenCcTBOM
COCTaBJICHUS
AJIEKTPOHHOTO OayaHca
ATUX PEAKIUM;
00vsCHAEem
3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU
peaKIyu OT
pa3snuYHBIX (PaKTOPOB;
XapakTep CMEeIIeHUs
XUMHUYECKOTO
paBHOBECHS B
3aBUCUMOCTH OT
BHEIITHETO
BO3JIECUCTBUS
(mpunuun Jle
[IIaTenbe);
Xapaxkmepuzyem
XUMHYECKHUE MPOIIECCHI,
JIeXKalllie B OCHOBE
MPOMBIIIJIEHHOT O
IIOJIy4YEHUsI CEPHOU
KHUCJIOThI, aMMHaKa, a
TaKXe
chopMupOBaHHOCTH
NpeJicTaBICHHI 00
OOIIIMX HAyYHBIX
MIPUHITATIAX U
9KOJIOTMYECKUX
mnmpoodJiemax
XUMHYECKOT O
MIPON3BO/JICTBA;
naaHupyem u
8bINOJIHAEM
XUMHUYECKUU
SKCTIEPUMEHT
(mpeBpateHus
OpTraHWYECKUX BEIICCTB
npu HarpeBaHUH,
MOJTydYeHHE JTUJICHA U
W3y4YeHHE €ro CBOMCTB,
Ka4eCTBEHHBIE PEaKIINH
OpraHUYeCKUuX
BEIIIECTB, JACHATYpAIHs
OeIKOB pu

OueHMBaHUE TP BBINOJIHEHUU
MPAaKTUYECKUX paboT

OueHka 10pu  BBINOJHEHUU
MPAaKTUYECKUX padOT

OrnenuBanmne
paboThI

MPaKTUYECKOU

OHGHI/IBaHI/Ie IIpHU BBIIIOJIHCHUHA
HHAWBUAYAJIBHOI'O IIPOCKTA




MPUCYTCTBHHM  KaTaJIM3aTopa,
OIIpeJICIICHHE cpensl
pacTBOpOB BEIIIECTB c
MIOMOIIBIO  YHHUBEPCAJIHLHOTO
WHIMKATOPA, BIIUSTHUE
pa3nmuuHbIX  (pakTOpoB  Ha
CKOPOCTH XUMHYECKOM
peaKkuy, peakuuu HMOHHOTO
oOMeHa, KaueCTBEHHbIC
peakuu Ha cynbdart-,

KapOOHAT- U XJIOPUI-AaHUOHHI,
Ha KaTHOH aMMOHWUS;, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33124 110
TEMaMm «Metannb» u
«HewmeTtamab») B
COOTBETCTBHHM C TIpaBUJIaAMHU
TEXHUKH O€30MaCHOCTH MpHU
o0palleHuu ¢ BEIIECTBAMU U
J1a00paTOPHBIM
000pyI0BaHUEM,

npeocmaenams — pe3ylbTaThl
XUMUYECKOT0 3KCIEPUMEHTa
B (opme 3amucu ypaBHEHHUH
COOTBETCTBYIOIIMX PEAKIHUHA U
@opmynuposams BBIBOABI Ha
OCHOBE 3THUX PE3YyJIbTaTOB;

Kpumu4ecku
ananu3upo8ams
XUMHUYECKYI0 HH(pOPMAIHIO,
MOJIy4aeMyl0 W3  pPa3HbIX
WCTOYHUKOB (CMU,
Hurepuer u ap );
coonroams npasuna
AKOJOTHYECKH
11eJ1eco00pa3HOro MOBEIACHUS
B OBITY 51 TPYIOBOH
NESITEIPbHOCTH B LEJSIX

HarpeBaHUH,
peaxkuuu
0enkoB;(pa3yIoKeHHE
MEePOKCHJIa BOJAOPOJIa B
MPUCYTCTBUU
KaTalm3aTopa,
omnpezeeHue cpelbl
pacTBOPOB BENIECTB C
[IOMOILIBIO
YHUBEPCAIIBHOTO
UHAUKATOpa, BIIUSHUE
pa3nuuHBIX  (AKTOPOB
Ha CKOpPOCTh
XUMHYECKON pEeaKLuu,
peakuuu HOHHOTO
oOMeHa, Ka4yeCTBEHHEIE
peakuuu Ha cyibdar-,

LBETHBIE

KapOoHaT- U XJOPHUI-
AHUOHBI, HA KaTHUOH
aMMOHUS; pelieHue
AKCIIEPUMEHTATHHBIX
3a7a4 o TeMaM
«MeTtamnp» 51
«HemeTranmnb») B
COOTBETCTBHH c
NpaBUJaMH  TEXHUKHU
0e3omacHOCTH npu
oOpareHuu c
BEIIECTBAMU "
J1a6opaTOPHBIM
000pya0BaHUEM,
npeocmasisem
pe3yabTaThl
XUMHYECKOT O
SKCIIEpUMEHTAa B Qopme
3amucu ypaBHEHUI
COOTBETCTBYIOIIHNX

peakuuit u popmynupyem
BBIBOJIBI HA OCHOBE ATHX
pe3yJIbTaToB;
ananuzupyem
XUMHUYECKYIO
HH}OpMaIuIo,
MOJIy4YaeMyto u3
pa3HBIX HCTOYHHUKOB
(CMU, HntepHeT u
ap );
cobrrooaem
AKOJOTUYECKH
renecoobpa3HOro
MOBEJICHUSI B OBITY U
TPYJIOBOH JEATEIbHOCTH

npaesuia

OI.[CHKa npu BBIITOJIHCHHUH
HHAUBHUAYAJIBHOI'O IIPOCKTA U
MPAaKTUYCCKUX pa60T

OueHka 1pH  BBINOJHEHUU
WHIUBUYAIBHOTO MPOEKTa

IIpoMe:xxyTOoYHast aTTeCTALIUA:
JuddepenurpoBanHblii 3aueT




COXpaHCHUA CBOETO
300POBbsI U OKpYXKaIOLICHU
MIPUPOIHOM CPELBI;

Yceoennvie 3nanus:
OCHOBOIIOJIArarolue  MOHSATHUS
(XMMHYECKUIl JJIEMEHT, aToM,
u30TOM, S-, P-, 0-2IIEKTPOHHBIC
opburanu aTOMOB, WOH,
MOJISIpPHBIA 00BEM, BAJICHTHOCTb,
CTEINEeHb OKHUCIICHUS, XUMUUECKast
CBsI3b  (KOBaJICHTHAs, HWOHHAas,
METaJUIMYeCKasi,  BOJOPOJHAs),
9JIEKTpOHHast 000JI0YKa aroma,
MOJIEKYJIa,
ANEKTPOOTPHULATEIBHOCTb,
CTPYKTypHast bopmyna
(pa3BépHyTass U COKpalléHHas),
MOJIb, MoOJIIpHas ~ Macca,
YTJIEPOIHBII CKeJIET,
GbyHKIMOHATBHAS rpymnmna,
panukai, H30Mepus, H30MeEpbI,
TOMOJIOTMYECKUHN psiJl, TOMOJIOTH,

yIJIA€BOJIOPOAbI, KHUCIOPOI- U
a30TCO/ICpXKAIINE  COCIUHCHHUS,
MOHOMED, TTOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHMS);

KPUCTAJUIMYECKasl pEIETKA, TUIIbI
XMMHYECKHUX PEAKLHi, pacTBOp,
3JEKTPOJIUTBI, HEDIEKTPOIUTHI,
JIEKTPOJIUTHYECKAS
U CCOIAIuS,

BOCCTAHOBUTEb, CKOPOCTH
XUMHUYECKON peakuuu,
XUMHUYECKOE PAaBHOBECHE; TEOPUHU
U 3aKOHBI (TEOpHsl CTPOEHUs
OopraHu4eckux Bemects A. M.
byrnepoBa, 3akOoH coxpaHeHUs

OKHCJIIHUTCIIb,

MacChI BCIIIECTB TeOpUs
JJIEKTPOIUTAYECKON
JUCCOLUMAIMU, TEPUOANIECKUIN
3akoH /I 1 MenneneeBa, 3akoH
COXpAaHEHUS MW  MpeBpalICHUs
SHEpPruu npu XUMHYECKHUX
peaknusx);

3aKOHOMEPHOCTH,
CHMBOJIUYECKUMN SI3BIK XHUMHH,
MHPOBO33PEHUECKUE 3HAHUA,

JJICKalMe B OCHOBC IOHHMMAaHUA
INPUYUHHOCTU W CHUCTCMHOCTHU

B LEIAX COXpaHEHUs
CBOETO  3JI0pOBbI U
OKpY>Karolieu
IIPUPOHOU Cpensl;

JlaéT  XapaKTEepUCTUKY
OCHOBOITOJIAraroInuM
MOHATUAM  (XUMHUYCCKUN
3JIEMEHT, aTOM, U30TOIl, S-,
p-, d-snexTpoHHbBIE
opOUTaTM aTOMOB, HOH,
MOJISIPHBIN 00BEM,
BaJICHTHOCTb, CTENEHb
OKHUCJIEHUS, XUMUYECKas
CBSI3b (xoBaJIeHTHaS,
HOHHAs, METaJUIMYecKas,
BOJIOPOJIHAN),
JNIEKTPOHHAs  000J0YKa
aToMma, MoJIeKya,
ANEKTPOOTPHUIATETLHOCTb,
CTPYKTypHast bopmymna
(pa3BépHyTas u
COKpaIéHHas), MOIJIb,
MoOJIIpHas macca,
YTIEPOIHBIN CKEJIET,
(GbyHKIIMOHANBHAS TPYIINA,
paaukail, nu3oMepusl,
H30MEHI,
TOMOJIOTUYECKUU pan,
TOMOJIOTH, YTJIEBOJAOPO/IBL,
KHCIIOpOJI- u
a30TCcOoAEpIKaIINE
COEIMHEHUS,  MOHOMED,
MIOJINMEP,  CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHHUS);
KpUCTAJUITMYECKas
peléTKa,
XUMHUYECKUX peakiuid,
pacTBOp,  IJIEKTPOJIUTHI,
HEJIEKTPOJINTHI,
ANEKTPOIUTUYECKAS
Jaucconuanus,
OKHCJIUTETb,
BOCCTaHOBHUTEb,
CKOpPOCTh XUMHYECKON
peakiuuu, XMMHYECKOE
paBHOBECHE; TEOpUU U
3aKOHBI (TEOPHsI CTPOECHHUS
OpraHNM4YeCKHUX BEHIECTB A.
M. DbyrtnepoBa, 3akoH

THUIIbI

TectupoBanue

YcTHBII onpoc

YeTHBIN onpoc

YeTHBIN onpoc




XAMHYECKUX SIBJICHUH,
(aKTOJOTHUECKUE CBEICHHUS O
CBOMCTBAxX, COCTaBe, MOJYyYCHUH
1 0€30IIaCHOM HCIIOJb30BaHHH
BKHEHIITUX HEOPraHMYECKUX
BEIIECTB B OBITY U MPAKTHUCCKOM
JIEATEILHOCTH YEJIOBEKA;

0 XUMHUYECKOH COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI
MHUpa, POJM XUMHUH B O3HAHUU
SIBJICHUW TIPUPOJIBI, B
(GOPMHUPOBAHUY MBIIIJICHUS U
KYJBTYPBI JINYHOCTH, €€
(GyHKIIMOHATBHON TPAMOTHOCTH,
HEOOXO0IUMOM ISl pEIICHHSI
MPAKTUYCCKHX 3a/1a4 U
9KOJIOTHYECKH 000CHOBAHHOI'O
OTHOIICHHS K CBOEMY 3JI0POBBIO
U IIPU POAHOMU cpene

COXpaHEHMSI Macchl
BELIECTB TEopHUs
IEKTPOIUTUYECKOIN
JUCCOLMAINY,

MEepUOINYECKU 3akoH /]

M MengeneeBa,  3aKoH
COXpaHEHUS u
MPEBPALLECHUS SHEPTUU
npu XHUMHYSCKHUX
peakuusx);
3aKOHOMEPHOCTH,
CUMBOJINYCCKHH SI3BIK
XHMHH,
MHPOBO33PEHUECKUE
3HAHUS, JIeKaIue B
OCHOBE MMOHUMAaHUS
MPUYUHHOCTH "

CHCTEMHOCTH XUMHYCCKUX
SIBJICHHI,
(hakToJIOTHUECKHE
CBEIICHUSI O  CBOMCTBaX,
cocraBe, TMONYYCHHUH U
0e30ImacHOM
HCIIOJIb30BAHUH
BayKHEHIITHX
HEOPraHUYECKHX BEIECTB
B OBITY M TPaKTUYECKOH
JeATEIIbHOCTH YCJIOBCKA;

0 XUMHUYCCKOH
COCTAaBJIIOIIEH
€CTECTBEHHO-HAy4YHOH
KapTUHBI MUPA, POJIU
XAMHH B TTO3HAHUU
SIBIIGHUW TPUPOJIBI, B
(dhopmMupoBaHUH
MBIIIJICHUS U KYIbTYPBI
JIMYHOCTH, €€
(GyHKIMOHATIBHON
TPaMOTHOCTH,
HEOOXOAUMOH ISt
pelieHus MPakTUIeCKUX
3aJa4 1 DKOJOTHYSCKHU
000CHOBaHHOTO
OTHOILLEHHUS K CBOEMY
3I0POBBIO U TPUPOTHOMN
cpene;

IIpomexyTouyHas aTTecTanus:
JlnddepennnpoBaHHbIi 3a4eT
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1. O6nacTh NpUMeHeHust

(DOHI[ OICHOYHBIX CPCACTB NPCAHAZHAYCH IJIsI OLUCHKU PE3YyJIbTATOB OCBOCHUA

yueonoro npeamera OVYIL.09 Xumus

cDOH,Z[ OOCHOYHBIX CpPCACTB BKIKOYAIOT KOHTPOJIBHBIC MATCPHAJIbI

TUTS

MPOBEICHUSI POMEKYTOUHOM arTecTanuu B hopme auddepeHIupoBaHHOTO 3a4ETa.

2. Pe3yabTaThl 0CBOEHHS, MOAJIEKAIINE IPOBEPKE

2.1. ®opMbI NIPOMEKYTOYHOM ATTECTAIUM 10 Y4eOHOMY NpeaMeTy

AJs rpynn Ha 6a3e 9 KJj1accoB

HaumenoBanue DopMa NPOMEKYTOUYHOM aTTeCTAllUN
yueOHOro 1 cem. 2cem. | 3ceMm. |4 cem. 5 cem. 6 cem. | 7 cem. | 8 cem.
npeaMeTa
Xumus Hduddepe
HI[MPOBaH
HBIN 3a4€T
2.2. 3HaHusA M YyMeHHs, MNOMJIEKAIIME OLECHKEe MO0 Ppe3yJbTaraM OCBOCHHS
y‘lCﬁHOFO npeamera
Oceoennvle ymenun Yceoennwvie 3nanun
ycmanagnusaem MPUHAIICKHOCTh OCHOBOIIOJIATAIONINE TOHATHS (XHUMHUYECKast
M3YYCHHBIX OPTraHUYCCKUX BCIICCTB I10 UX CBA3b (KOBaHeHTHaﬂ, HOHHas,
COCTaBYy M CTPOCHUIO K ONPEICIEHHOMY METaJUINYECKas, BOJIOPOJIHA),

KJIacCy/TpyTIie COeTMHESHUI
(YyraeBomopo/ibl, KUCIOPOACOAEp KaIre
COCIMHEHHSI, BBICOKOMOJIEKYJISIPHBIE
COEIUHEHUS);

Oaém WM Ha3BaHHUS MO CHUCTEMaTHYECKOU
Homenknatype (IUPAC)

ycmanasausaem MPUHAIIEIKHOCTD
HEOPraHMYECKUX BEIIECTB MO MX COCTaBY K
oTpeIeNIEHHOMY KJIaccy/Tpymnre
coenuHEHUH (mpocThle BelmecTBa —
METAJUThl ¥ HEMETaJUIbl,  OKCHJIBI,
OCHOBAaHUH, KHUCJIOTHI, aMmpoTepHbIe
TUAPOKCHUIIBI, COJIHN);

onpedesisiem BUIbl XUMHUYECKOUN CBS3H B
OpPraHMYEeCKUX COEIUHEHMSX (OIMHApHBIC
U KpaTHBIE);

untrocmpupyem TCHCTHUYCCKYIO CBsA3b
MECKAY Ki1acCaMM OPraHUYCCKHUX BCIICCTB
YpPaBHCHUAMU COOTBCTCTBYIOIIIUX

XAMHAYECKUX PEAKINN C HCITOJIb30BaHUEM
CTPYKTYPHBIX (popMyII;

npo6ooum BIYUCIICHUS 10 XUMHUYECCKUM
ypaBHEHHUsIM (TernoBoro 3¢ dexra

TOMOJIOTUYECKHI PSIJl, TOMOJIOTH, H30MEPbI);
CUMBOJIMYECKUHN A3BIK XUMUHU




peakIru Ha OCHOBE 3aKOHOB COXPaHEHUS
MacChl BEIIESCTB, IPEBPAIIICHUS U
COXpaHCHUs YHEPTUU;, COCTABIISICT Ha
OCHOBaHUM pacuéToB popmyiry
OPraHUYECKOTO BEIIIECTBA);

onpeoeisiem BaJICHTHOCTh U CTEIICHb
OKHCJICHHSI XUMUYECKHUX JIEMEHTOB B
COCIMHCHHUSX PA3JIMIHOIO COCTaBa U
COCTaBJISICT yPAaBHECHUSI OKUCIIUTEIIHHO-
BOCCTAHOBUTEJIBHBIC MOCPEIACTBOM
COCTaBJICHHUSI 3JICKTPOHHOTO OajaHca dTHUX
peaKuui;

cocmasisiem TIOJNHBIC U COKpaIIEHHBIS
ypaBHEHUS peakluii HOHHOTO OOMEHa,
YUYUTBIBAsI YCIIOBHUS, IPU KOTOPBIX OTH
peakiuu UayT A0 KOHIIA;

cocmasJisiem peakiuy THIPOJIN3a

3. I/I3Mepl/lTeJII>HLIe MaTEepHAJIbI IJIs OHCHUBAHUA PE3yJbTaTOB OCBOCHUA
y‘lCﬁHOFO npeamMeTa

3.1. 3apanus nJs npoBeaeHus 1M PepeHIUPOBAHHOIO 3a4eTa
Kypc — 1, cemectp — 1

®opma 1 depeHIIPOBAHHOIO 3a4eTa - IUCbMEHHBINA — TecToBas hopma

YcioBus BbINOJHEHHS 321aHUS
1. Mecto (BpeMsi) BBIITOJIHEHHS 33JaHUs - OCIEAHEE 3aHATHE IO MPEAMETY
2. MakcumanbHO€E BpEMs BBINOJHEHUS 3a1aHus: 90 MuH.
3.  HUcrounuku  wuHPOpMalUMM, pa3peulieHHble K  HCIOJb30BAHHUIO  Ha
muddepeHurpoBaHHOM 3aueTe, obopyaoBanue Tadbnuua .M. Menneneesa, Tabauua
PacTBOPUMOCTH, HEMPOTPAMMUPYEMBII KaIbKYJISITOP

3ananus nus nuddepeHUPOBAHHOIO 3a4€eTa

Kputepun oueHuBaHusi 3agaHMii  (YKa3vlearomcs  KOHKPEMHO, 8
COOMEemcmauUlU ¢ NPOBEPAEMbIMU 3HAHUAMU U YMEHUAMU)

«5» - 23 - 24 6anaa

«4» - 20 - 22 6anaa

«3» - 13 - 19 6an0B

«2» - Humaxe 13 6ass10B

Noam

«5» - YCTaHaBJIMBACT MPUHAMICKHOCTh H3YUYCHHBIX OPraHHMYCCKHX BCIICCTB IO HX
COCTaBy M CTpoeHMio K ompenenéunomy kmaccy (5,6,7); o0Oaém wum Ha3BaHUS IO
cucremaruueckoii HomeHkiatrype (IUPAC) (1,5,7); ycmanasnueaem npuHAIICIKHOCTH
HEOPraHUYECKHUX BEIIECTB 10 UX COCTaBY K onpenaenéHHomy kinaccy (7); onpedensiem BUIbBI
XAMHUYECKONW CBSI3M B opranumueckux coeauHenwsx (1,2,3); wwirocmpupyem
TCHECTUYCCKYIO CBiA3b MCXKAY KilIacCaMHM OpPraHUYCCKUX BCIICCTB YPAaBHCHHUAMU



COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUI C UCITOJIb30BAaHUEM CTPYKTYPHBIX hopmyit (4);
npo6oOum BBIYUCIICHHUS IO XUMHYSCKUM ypaBHeHUsM (10); onpeoensiem BaleHTHOCTH U
CTENEHb OKHCJICHUS XWMHUYECKUX DJIEMEHTOB B COCAWHCHUSX PA3JIMYHOTO COCTaBa U
COCTaBJISIET YPAaBHEHHUS OKHUCIIHTEIIFHO-BOCCTAHOBHUTEIIBHBIC MOCPEICTBOM COCTABIICHHSI
AJICKTPOHHOTO OanaHca 3Tux peakuuit (7); cocmaensem  TONHBIE U COKpaIIEHHBIC
YpaBHEHHSI PEaKIIMii HOHHOTO OOMEHA, YYUTHIBAsI YCIIOBUSI, TPA KOTOPBIX 3TH pPEaKIuU
unyt 10 koHna (8); cocmaensem peakuuu ruaposuza (9). 3HaeT CHMBOJIMYCCKHNA S3bIK
xumun (1-10).

«4» - ycTaHaBIMBaeT NPUHAUICKHOCTh HM3YyYEHHBIX OPraHMYECKHMX BELIECTB II0 HX
COCTaBy M CTPOEHHIO K ompeacnéanomy kmaccy (5,6,7); oOaém uM Ha3BaHHA 10
cucremaruueckoii Homenkinarype (IUPAC) (1,5); ycmanasiusaem mnpuHAIICKHOCTD
HEOPraHUYECKUX BEIIECTB M0 UX COCTaBy K omnpenenéunomy kiaccy (7); onpedensiem BUIbI
XAMHYECKOM CBSI3M B OpraHu4ecKkux coeanHenusx (1,2,3); wuirocmpupyem reHeTHUECKY 0
CBsI3b MEXJy KJacCaMH OPraHWYEeCKUX BEIIECTB YPAaBHCHUSIMH COOTBETCTBYIOIIHX
XAMHUYECKHUX peaKIUuii C HCIOJb30BAaHUEM CTPYKTYpHBIX (opmyn (4); nposooum
BBIUKCJICHHST 10 XUMHYecKuM ypaBHeHusiM (10); onpedensiem BaJIGHTHOCTb M CTEIICHB
OKHCJICHUSI XUMHUYECKUX DJICMEHTOB B COCIIMHCHUSX Pa3IAUYHOTO COCTaBa M COCTAaBIISICT
YpaBHCHHUSI OKHUCIIUTEIHHO-BOCCTAHOBUTEIILHBIC ITOCPEICTBOM COCTABJICHHS JJICKTPOHHOTO
Oamanca stux peakuuii (7); cocmaesnsiem TOJHBIE U COKPAIIEHHBIC YPaBHEHUS PEaKIIAi
HOHHOTO OOMEHA, YYUTBIBAsI YCJIOBHS, IPH KOTOPBIX 3TH peakiuu UayT ;g0 KoHia (8);
cocmaensiem peakuuu ruapoinsa (9). 3HaeT cuMBOJIMYECKUH 13K Xumun (1-8)

«3» ycTaHaBIMBAET NPUHAJIEKHOCTD M3yYEHHBIX OPraHUYECKUX BELIECTB 110 UX COCTABY
Y CTPOCHHIO K ONpeIeiIEHHOMY Kiaccy, HE Oaém WM Ha3BaHUs 110 CHUCTEeMaTHYECKOM
HoMmeHkJatype (IUPAC); yemanagnusaem npruHaaie;KHOCTh HEOPraHUUECKUX BEILIECTB 110
UX COCTaBy K ONpenel€HHOMY Kiaccy; He onpeoensiem BHUIAbl XUMHUYECKOW CBSI3H B
OPTaHWYECKUX COCIMHEHMSIX; He ULIIOCMpUpyem TEHETUYECKYIO CBsI3b MEXKIY KJIacCaMH
OpPraHUYECKUX BEIIECTB YyPAaBHEHHUSIMH COOTBETCTBYIOIIMX XWMHUYECKHX PEaKUHi C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYI; npo6oOum BBIYHUCICHHUS 110 XUMHUYECKUM
YPaBHEHUSIM, onpeoeJisiemn BaICHTHOCTb U CTEIIEHb OKHUCIICHUS] XUMHUYECKHUX 3JIEMEHTOB B
COEIMHEHMSAX PA3JIMYHOTO COCTaBa M  COCTAaBISICT YPABHEHUS  OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIEC TTOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOIO OajaHca 3THUX peaklHil, HO
JIOITyCKaeT HETOYHOCTH B 0OPMIICHUU; cocmagisiem OIHO U3 TPEX ypaBHEHUH peakiui
HOHHOTO OOMEHA, yYWUThIBasl yCJIOBHUsS, MPU KOTOPBIX 3TU peakKUUH HIAYT 10 KOHIIA; HE
cocmaensem peakunu TUAPOIN3a. 3HAeT CUMBOINYECKUH A3bIK XUMUH, HO JOITYCKAaeT OIINOKH.

«2» = HC yCTAaHaBJIMBACT MNPUHAMAJIC)KHOCTb N3YUYCHHBIX OPraHMYCCKHUX BCIICCTB I1O HUX
COCTaBy U CTPOCHHIO K OINpeJeNéHHOMY Kiaccy, HEe Oaém WM Ha3BaHUs IO
cucrematuuecko HoMmeHkiarype (IUPAC); ne ycmanasiusaem mnpUHAIIICKHOCTH
HEOPraHUYECKHUX BEIIECTB 10 UX COCTaBY K ONPENeNIEHHOMY KJacCy; HE onpedeisien BUIbI
XUMHUYECKOU CBSI3W B OPTaHUYECKUX COCIHHCHHUSX; HE ULIIOCMPUpPyen TCHETHISCKYIO
CBSI3b MEXJy KjaccaMH OpPraHMYeCKUX BEMIECTB YPaBHEHUSIMH COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKIUA C UCIOJB30BAHUEM CTPYKTYPHBIX (OPMYII; HE HPOBOOUM
BBIYHCIICHUSI TI0 XUMHUYECKUM YpPaBHEHUSIM, HE onpeolessem BaJCHTHOCTb U CTENEHb
OKHCJICHUSI XUMHYISCKUX DJIEMEHTOB B COCIUHCHUSIX PA3IIMIHOTO COCTaBA M COCTABIISICT
ypaBHEHHUSI OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC TTIOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO
OalaHca 3THX pEakIHii, He cocmaesisem TIOJTHBIE U COKpAIIEHHbIC YPaBHEHUS PEaKIINN
HOHHOTO OOMEHa, YYUTHIBAas yCIOBHUS, IPU KOTOPBIX OTH PEAKIUH HIAYT IO KOHIIA; HE
cocmaseusiem peakiuu ruaposnia. He 3HaeT CHMBOJIMYECKHUN SI3BIK XUMHH.
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