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1. MOSACHUTEJIbHASA 3AIIUCKA PABOYEN ITPOI'PAMMBI YYEBHOT'O
HNPEJIMETA OO/ 05, XUMMUS

1.1. Ob6saacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma yuebnoro mnpeamera OOJ.05 Xumusi peanusyercss B Ipenenax
OCHOBHOIl TpodeccroHanbHOW 00pa30BaTeNIbHON MpOrpamMmbl CpelHero MnpodeccrnoHalbHOTO
oOpa3oBanus (IporpaMMm MOATOTOBKM KBAIM(UIIMPOBAHHBIX Pa0OYMX, CIyXamux) B
cooTBeTcTBUU ¢ DepepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPETHETO
obmiero oOpazoBanusi u DenepaabHBIM TOCYAaPCTBEHHBIM 00pPa30BaTENbHBIM CTaHIAPTOM
cpenHero mpodeccuoHalbHOrO mnpodeccuoHaabHO oOpa3zoBanuss 1o mnpodeccun 35.01.28
«MacTtep CTONSIpHOTO M MEOETBbHOTO NMPOU3BOACTBA» OTHOCSIICHCS K YKPYHMHEHHOW TpyImre
35.00.00 «Cenbckoe, JieCHOE W PBIOHOE XO3SMCTBO» M COOTBETCTBYET «TEXHOJOTHYECKOMY
IpOIITIO».

Pabouas nmporpamma y4eOHOTO mpeaMeTa MOXKET ObITh MCIOJIb30BaHA B 00pa30BaTENbHBIX
OpraHu3alUsaX CpenHero MpoecCHOHATBFHOTO O0pa3oBaHMA, PEATU3YIOMUX POTPAMMEI
cpenHero odmiero oopasoBaHus.

1.2. O0mas xapakrepucTuka yueOHOro npeamera

Xumuueckoe oOpa3oBaHue B cpeaHeM oOmieM o00pa3oBaHWU  SIBISAETCS HEOTHEMIIEMOM
4acThl0 MX oOpa3oBaHHOCTH. OHO CIY)KMT 3aBepLIAIOIMM 3TaloM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIIMX LEJIOCTHOW CUCTEME
XMUMHUYECKOIro 00pa3oBaHusl. DTH LICHHOCTH KacaroTcs MO3HAHMsI 3aKOHOB IIPUPOAbL, POPMUPOBAHUS
MHUPOBO33pEHUs U 001 KyIbTYphl UEIOBEKA, @ TAKXKE KOJIOTMYECKH 000CHOBAHHOI'O OTHOILLEHUS
K CBOEMY 3/I0POBBIO U NPUPOJHON cpene. Peannsyercs xumuueckoe o0pa3oBaHue 00ydaroIMXCs
CpelICcTBaMU ydeOHOro mnpeamera «XHUMHSA», COJEp:KaHUE U ITOCTPOCHHUE KOTOPOTO ONPEIeSICHbI
B IporpaMMe c ydé€roM cneuu(puku Hayku XMMUH, €€ 3HAueHUs B [O3HAHUM HPUPOIBI U B
MaTepuaibHOW JKM3HM OOILIecCTBa, a Takke ¢ Yy4éroM OOIMX Menell U NPUHIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBl CpegHero ooOmero oOpa3oBaHHUS B
Poccuiickoit @enepanuu. Tak, HanpuMmep, Ipu GOPMHUPOBAHUH COAEPIKAHUS MTpeIMeTa « XUMUS»
YUTEHBI CIIEAYIOIINE TOJI0XKEHUs O creln(rKe U 3HAUCHUH HAyKH XUMMU:

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MIpaeT 0cCOoOYIO0 posib B COBPEMEHHOM
UBWIN3ALMM, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl OHa BHOCHUT CBOM BKJIaJ B
(dbopMHUpOBaHKE PallMOHAILHOTO HAYYHOT'O MBIIIEHUS, B CO3JJaHHE LIEIIOCTHOTO MPE/ICTaBICHUS 00
OKpY’KalolleM MUpE KaK O €IMHCTBE MPHUPOJBI U UYeJIOBEKa, KOTOpoe (GOpMUpYETCsl B XUMUU Ha
OCHOBE TIOHMMAaHUsl BEIIECTBEHHOI'O COCTaBa OKPYXKAKOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3H
MEX]y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMHA HayKaMH, XUMUS CTaJIa HEOThEMIIEMOU
YaCThI0 MUPOBOH KyJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIEIIHOTO TPYAa M AKHU3HHU KaXI0T0 WieHa
obmiectBa CoBpeMeHHasi XMMHMsI KaKk HayKa CO3MJaTesIbHasg, KaK HayKa BBICOKMX TEXHOJIOTHMH
HalpaBJieHa Ha pelieHue r100anbHbIX MPo0JIeM YCTOWYMBOIO pa3BUTHS YEIOBEYECTBA - CHIPHEBOH,
HHEPreTHUECKOH, MUILEBOM, IKOJIOrHYECKOi 0€30aCHOCTH U OXPaHbI 310POBbSA

B cootBercTBuM ¢ 061mmmu neisimu ¥ npuHuunamu COO copeprkaHue rnpeamera « XuMus»
(0a30BbIl ypOBEHb H3YYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha  OOIIEKYJIbTYPHYIO
HOJTrOTOBKY 00yYaromuxcs, HE00X0AMMYIO UM JUIsl BEIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHPOB,
YCHENIHOT0 BKIIOUEHHUS B )KU3Hb COLIMYMa, MPOJIOJIKEHHSI 00pa30BaHus B pa3IMUHbIX 001acTAX, HE
CBS3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBngomuMy npeameTa « XUMHUS» IBISIOTCS 6a30Bble KypChl - « OpraHnyeckas XuMus»
U «OO01Ias ¥ HeOpraHu4ecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HayKH: CUCTEMa 3HAHUU 110 HEOPraHMYECKONH XUMUH (C BKJIIOYEHHEM 3HAHUH U3
oOrielt XMMHN) U OpraHnyeckod XuMuu. GOpMHUPOBaHUE TaHHOW CUCTEMbI 3HAHUN MIPU U3YUYEHUH
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npeaMmera o0ecreyrBaeT BO3MOKHOCTb PACCMOTPEHHUSI BCEIO MHOrooOpas3us BELIECTB HA OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHA XUMUHU.

Crpykrypa coaepxanust KypcoB — «Opranndeckas Xumusa» 1 «O011ast 1 Heopranudeckas
XUMHS» cpopMHUpOBaHa B MPOrpaMMe Ha OCHOBE CHCTEMHOIO MOJX0/a K U3YyUEHHIO Y4eOHOro
Mmarepuaiga U o0ycloBJIeHa UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHHMH Ha ONpeesIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XMMHUHU BELIECTBA PacCMaTPUBAIOTCS Ha
YPOBHE KIJIACCHUYECKOM TEOpUU CTPOCHUS OPraHUYECKUX COCIMHEHUHM, a TaKKe Ha YypOBHE
CTEPEOXMMUYECKHX W JJIEKTPOHHBIX NPEACTAaBICHUNH O CTpoeHuH BemecTB. CBeneHus 00
U3y4aeMbIX B KypCE BEIIECTBAaX JAKOTCS B Pa3BUTHM — OT YTJIEBOLOPOAOB [0 CIIOXKHBIX
OMOJIOTHYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHmdyeckol XMMHMM II0JIy4alOT pa3BUTUE
c(OopMHpOBAHHbIE B OCHOBHOW IIKOJI€ NE€pPBOHAYaIbHbIE MPEJICTABICHUS O XUMHUYECKOH CBs3H,
KJIacCU(MKAMOHHBIX MPH3HAKaX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEIECTB OT UX CTPOCHHSA, O
XUMHUYECKON PEaKLIMH.

[Ton HOBBIM YIJIOM 3peHHUs B TpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTpUBaCTCS
U3yUYEHHBII B KOJUIEAKE TEOPETUYECKUI MaTepuan U (HaKkTOJOTMUECKUe CBEACHUS O BEIIEeCTBaX U
XUMHUecKoM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOm@as M HeopraHUYecKas XUMUS»
00yyaromuMcsl IPeJOCTaBIAETCs] BO3MOXKHOCTh OCO3HATh 3HAuY€HHE MEPHOAMYECKOrO 3aKOHA C
OOLIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3ULMM, MTy0)Ke MOHATh UCTOPUUYECKOE U3MEHEHHE
GbyHKIHMI 3TOT0 3aK0Ha — OT 0000IIaroIIel 10 00BACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUI O BaXKHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHHNN, a TAKKE 0 XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JIOTIOJIHSIETCS. HA TEPBOM KYpCE 3JIEMEHTAMU COJEP’KaHUs, UMEIOIIUMHU KYJIbTYPOJIOTHUYECKUNA U
HPUKJIAJHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT NOHMMAHHIO B3aUMOCBSI3U XMMUHU C APYTUMHU
HayKaMH, PAacKpbIBalOT €€ posib B IO3HABATEJIbHOM M NMPAKTUYECKOW AEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHUS K IIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH M IPAKTUYECKUX
INPWIOKEHUH XUMHH, [TOMOTAaOT BBIITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO
3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XUMHMEH, KPUTHYECKH OCMBICIMBATH HH(DOPMALUIO U
NPUMEHSTh €€ ISl MOMOJHEHUs 3HAHWM, pelIeHMs] MHTEJUIEKTYalbHBIX M 3KCHEPUMEHTATbHBIX
UCCIIeIoBaTeIbCKHUX 3a/1au. B 11esom coneprxanue yueOHoro npeamera « XUMHsS» JTAaHHOTO YPOBHS
U3Y4YEHUs] OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Yy 00YUAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI IS
NOHUMaHU (QUIOCOPCKUX HJICH, TAaKUX Kak: MaTepUaJbHOE EIUHCTBO HEOPraHUYECKOro H
OpraHMYECKOro MHpa, OOYCIIOBIEHHOCTh CBOICTB BEILIECTB HX COCTaBOM M CTPOCHHEM,
MIO3HABAEMOCTh NPUPOIHBIX SBJICHUM IYyTEM DKCIEPUMEHTA U PEIIECHUS MPOTUBOPEUUN MEXIY
HOBBIMU (DaKTaMM M TEOPETUYECKHUMH MPEINOChUIKAMHM, OCO3HAHHME POJM XMMHU B PELICHUU
HKOJIOTHUECKUX Mpo0sieM, a Takke MpolieM cOepekeHHs] 3HEPreTMYECKHX PECYpCOB, CBIPbS,
CO3/1aHUSI HOBBIX TEXHOJIOTUH U MaTepUaIIOB.

B nnane pemenust 3a1a4 BOCIUTaHUSA, PAa3BUTHS U COLMATM3ALNN 00yUYaIOMIUXCsl IPUHSTHIE
POrpaMMOil MOIXO/IbI K ONPEAETICHUIO COACPKAHUS U MOCTPOSHUS MpeIMeTa MpeayCcMaTprUBalOT
dopmupoBaHHe Yy OOYYaIOIIMXCSl YHUBEPCAIbHBIX Y4YeOHBIX JAEHCTBHM, uMeromux 0a3oBoe
3HauUEHUE JUIsl Pa3IMUHbIX BUIOB JI€ATEIbHOCTHU: pEIeHNs IpoOieM, TOUCKa, aHaIu3a U 00paboTKU
uHpOpMaLUK, HEOOXOAUMBIX JUIsI MPUOOPETEHUS ONbITAa NMPAKTHUYECKOW M HCCIIEIOBATENILCKOM
NEeSTeIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B TO3HAHUU XMMHH.

1.3. MecTo AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHaJbHOI 00pa3oBaTeIbLHOM
nporpaMmbI: 6a30BbIi yueOHBIH peaMeT 0011e00pa30BaTeIbHOIO UKIIA.

1.4. Hean u 32124 JMCHUILIMHBI — TPEOOBAHMSA K IUVIAHUPYEMbIM Pe3yJbTAaTaM OCBOCHUS
npeamera:

[lenp m3ydeHus yueOHOro mpeameTa: (OpMUPOBAHHME W Pa3BUTHE NPEACTABICHUNH O HAYYHBIX
METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIUH, HEOOXOIUMBIX JUIsl MPUOOPETEHUS YMEHHUI
OPUEHTHUPOBATHCA B MHUPE BEIIECTB U XMMHUUYECKUX SIBJICHUH, UMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOU U MOBCEIHEBHOM )KU3HH;
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pa3BUTHE YMEHHH W CIOCOOOB JCATCIILHOCTH, CBS3aHHBIX C HAONIOJACHHEM W OOBSCHECHUEM
XUMHUYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MPaBHJI O€30MacHOro OOpalleHHs] C BEIIeCTBAMH
OBJIaJICHUEC OOYYAIOIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHOW OPTraHU3AlMH KHBBIX
CHUCTEM pa3HOT0 paHra W MPHOOPETEHUE YMEHHM, UCIOJB3YIOT 3TH 3HAHUS IS TPAMOTHBIX
JICHCTBUI B OTHOIICHUU OOBEKTOB KUBOM MPUPOIBI U PEIICHHS Pa3IUYHBIX KU3HECHHBIX MPOOJIEM.

ILnanupyemMsle pe3yabTaThbl OCBOCHHMS Y4e€0OHOIr0 peaMera
1. JIu4HOCTHBIE Pe3y/JIbTAThI (@I'ocC Co0)
IPa’XKAAHCKOI0 BOCIIMTAHUS:
c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 00I1IecTBa;
0CO3HAHHME CBOUX KOHCTHTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBAKEHUE 3aKOHA M ITPABOMOPSIKA;
OPUHATHE  TPAJAMLIMOHHBIX  HAIMOHAIbHBIX, OOIIEYENIOBEYECKUX TIyMAHHCTUYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEN;
FOTOBHOCTb  NPOTUBOCTOATH  MJICOJIOTUM  HKCTpPEeMH3Ma, HalMOHAIW3Ma, KceHohoouu,
JTUCKPUMHHAIIMH TI0 COIMATBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM MPU3HAKAM;
TOTOBHOCTH BECTH COBMECTHYIO J€SITENIbHOCTh B MHTEpEcaxX rpakIaHCKOro 00IIeCTBa, y4aCTBYIOT
B CaMOYTIpaBJIEHUH B 00111€00pa30BaTEIbHON OPraHU3aluU U JETCKO-IOHOIIECKUX OPraHU3alHsIX;
yMEHHE B3aUMOJEHCTBOBATH C COLIMAIbHBIMA HHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIUSMU U
Ha3HAYCHHEM;
TOTOBHOCTh K T'YMAaHUTApPHOU U BOJIOHTEPCKOM J1€ATEIIbHOCTH;
NATPHOTHYECKOI0 BOCIIUTAHUS:
c(OpPMUPOBAHHOCTh POCCUKUCKON TPaKTAHCKOM HWIECHTHMYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMYy HApOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POoIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK U KYJIBTYPY, POILIOE M HACTOALIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;
LIEHHOCTHOE OTHOLIEHME K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPHYECKOMY U IPUPOJHOMY
HAcJeIMI0, MaMSITHUKAM, TpaauuusM HapoaoB Poccuum, noctmxenusiMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;
uzelHas yoex/1eHHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cynp0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPO/a;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHHUS;
CIIOCOOHOCTh OIIEHMBAIOT CUTYAlI0 W MPUHMMAIOT OCO3HAHHBIE PEIIECHUs, OPUEHTHPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;
OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyAyLIEro;
OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJIUTENSIM U (MIIK) IPYTHM WiIEHAM CEMbH, CO3JaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOT'O MPUHSITHUS [IEHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUH C TPAIULIUSIMU
Hapos10B Poccuu;
ICTETHYECKOr0 BOCTIMTAHMSA:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas OICTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOLICHHI;
CIIOCOOHOCTh BOCIIPHHHMMAIOT PA3JIMYHBbIC BUABI HUCKYCCTBA, TPAIUIIMKA U TBOPUYECTBO CBOETO H
JIPYTUX HapoJOB, OLIYIIAIOT YMOLIMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;
yOeXKIeHHOCTh B 3HAUUMOCTH JJIs1 TMYHOCTH M OOIIECTBAa OTEUECTBEHHOTO 1 MUPOBOT'O MICKYCCTBA,
ATHUYECKUX KYJIbTYPHBIX TPAJAUIIMA U HAPOJTHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPQ)XEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;
(pusnyecKoro BOCIMTAHMSA:
c(hOpMUPOBAHHOCTH 3JI0POBOTO M 0€30MaCHOT0 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOMICHHS K
CBOEMY 3[I0POBBIO;
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NOTPEOHOCTh B (PU3UYECKOM COBEPUICHCTBOBAHUM, 3aHATHUSAX CIIOPTUBHO-0310POBUTEIHHON
JESTEIIbHOCTBIO;

AKTUBHOE HENPHUATHE BPEIHBIX MPUBBIUEK W MHBIX (OpPM MpUUMHEHHUS Bpelna (GU3NYECKOMY U
IICUXUUYECKOMY 3/I0pPOBBIO;

TPYAOBOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTEepCTBa, TPYI0JI00HE;

FOTOBHOCTh K aKTHBHOW JE€ATEIBbHOCTH TEXHOJOITMYECKOM M COLMAIBHOM HaIpaBI€HHOCTH,
CIIOCOOHOCTh MHMLIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITEIILHO BBIIIOJIHATh TAKYIO JESTEIILHOCTD;
UHTEpEeC K pa3uyHbiM cdepaMm MpodeccHnoHAIbHON NeATeIbHOCTH, YMEHHE COBEpPILIAIOT
OCO3HAHHBII BBIOOp OyAyIIei npodeccun U peaTn30BhIBAIOT COOCTBCHHBIE )KU3HCHHBIE TIAHBI,
TOTOBHOCTb U CIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPAa30BAHUIO HA MPOTSKEHUH BCEU HKU3HU;
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJbTYpbl, [OHUMAaHHE  BJIMSHHUS  COLIMAJIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHON M COLMAIbHOW Cpelbl, OCO3HAHUE
II100abHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEHUCTBUM B OKPY>KAlOILIECH Cpelle Ha OCHOBE 3HAHUS LIEJICH
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCALIUX BPEIl OKPYIKAOIIEH Cpeae;

YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCISACTBHUS MpPEeIIPUHUMAEMBbIX
JIEHCTBHM, IPEAOTBPALLAIOT UX;

pacIIMpeHHe OMbITa I€ATEIbHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;

LEHHOCTH HAYYHOI'0 NO3HAHHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAayKd U OOIIECTBEHHOM NPAKTHKU, OCHOBAHHOTO HAa JMaloOre KyJlbTyp, CIHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE SI3bIKOBOM U UNTATENILCKOM KyJIbTYPBbI KaK CPEICTBA B3aUMOJICHCTBUS MEXKITY
JIIOJIBMU U TTO3HAHUS MUDA;

OCO3HAHME IIEHHOCTH HAy4HOH JeSTEJIbHOCTH, T'OTOBHOCTh OCYILECTBISATh IPOEKTHYIO U
MCCJIEI0BATEIBCKYIO ACSITEIHOCTh HHANBUAYAIbHO U B TPYIIIIE.

JINYHOCTHBIE Pe3Y/IbTAThI 0CBOCHHS Y4eOHOr0 npeaMera Xumus B 00Jb11eii Mepe JI0JKHbI
0TPaKATh:

B cOOTBETCTBUU C CUCTEMHO-AESATENBHOCTHBIM MOJX0/IOM B CTPYKTYP€ JIMUHOCTHBIX pPE3yJIbTaTOB
OCBOEHUS MpeaMeTa « XUMHUsD Ha YPOBHE CPEeTHET0 00111ero 00pa3oBaHUsl BbIIEICHBI CIEAYIONINE
COCTaBJISIOLIHE:

1. I'pakaIaHCKOro0 BOCTIMTAHHUSA:

— OCO3HAaHMS OOYYAIOLTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHUS K
3aKOHY U MPaBOMNOPSAKY;

— MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MpaBWiIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

— TOTOBHOCTH K COBMECTHOH TBOPYECKOH IESATEIbHOCTU NMPHU CO3JAHUHM YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHS, IOTUKY U apTyMEHTHI JAPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2. IIaTpoTHYECKOr0 BOCIMTAHUS:

— LEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY M Hay4YHOMY HACJIEUIO0 OTE€UECTBEHHOW XUMHUH;
— YBa)XEHHUS K IPOIECCY TBOPYECTBA B 007aCTH TEOPUU U MPAKTHUECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHHS TOT0, 4YTO JOCTHKEHMSI HayKh €CTb pe3ylbTaT JIUTENbHBIX HaOII0/IeHUH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPYAa YUEHBIX U MPAKTUKOB;

— HHTepeca U M03HaBaTeIbHBIX MOTHBOB B IOJyUYE€HUH U MOCIIEAYIOIIEM aHallu3e HHPOpMaIuu
0 NEPENOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3. IyXOBHO-HPaBCTBEHHOI0 BOCIIUTAHHUS:




— HPaBCTBEHHOT'O CO3HAHUSI, dTHUYECKOTO IOBEICHUS;

— CIOCOOHOCTH OIEHUBATh CHTYAIlH, CBSI3aHHBIE C XUMHUYECKUMHU SBICHUSIMH, U TIPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

— TOTOBHOCTH OILICHMBATh CBOE NOBEICHUE M TOCTYNKH CBOUX TOBapULIEH C IO3ULUN
HPABCTBEHHBIX W MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4. @opMUpOBaHNS KYJbTYPbI 310POBbS:

— MOHUMAHMS IIEHHOCTEH 3J0pOBOTO M 0€30I1acHOro o0Opa3a  KHM3HU;, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

— coOrOICHUS TIPABUIT 0€3011aCHOTO OOpAICHHS C BEIIECTBAMH B OBITY, TOBCEAHEBHOMN KU3HU
Y B TPYJAOBOM JEATEIBHOCTH;

— TMMOHUMAaHMS IIEHHOCTH MPAaBHJI HHANBUYJIbHOTO ¥ KOJIJIEKTUBHOTO O€3011aCHOTO TIOBEICHHS
B CUTYyalUsX, YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIIOJEH; OCO3HAHUS MOCIEACTBUM U HEPUSITHUS
BpPEIHBIX MPUBBIUCK (YITOTPEOICHUS aIKOT OIS, HAPKOTHKOB, KYPEHHS );

5. TpyaoBoro BOCHUTAHUS:

— KOMMYHHMKAaTHBHOM KOMIIETCHTHOCTH B  y4€OHO-HCCJICIOBATEIbCKOW  JIESITEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIBHOCTH;

— YCTAaHOBKM Ha AaKTUBHOE Yy4YacTH€ B PpELICHUU MPAKTUYECKUX 3a/lad COLHUAIbHOMN
HaIpPABJIECHHOCTH;

— HWHTepeca K MPaKTHIeCKOMY U3YUYEeHHIO Tpodeccuii pa3TuaHOro pojia, B TOM YHCIIe Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH 10 XUMUU;

— YBaXKEHUS K TPYAY, JHOJAM TPYJa U pe3yJibTaTaM TPYI0BOH AESATEIbHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUYaJbHOU TPACKTOPUH 00pa3oBaHUs, OyayIIeit
npodeccuu U peanuszaiy COOCTBEHHBIX KU3HEHHBIX MIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00I1IecTBa;

6. IKOJOrn4ecKoro BOCIMTAHMSI:

— 9KOJIOTMYECKH 11eJ1eCO00pPa3HOro OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

— TMOHUMAHHMS TJIOOATHHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
IIPOLECCOB HA COCTOSIHUE IIPUPOJIHON U COLIMAIIBHOM CPEbI;

— OCO3HaHMsI HEOOXOJIUMOCTH HCTOJIB30BaHUS JOCTWKEHUNW XUMUU JJIA PEIICHHS BOTPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNUS;

— AKTHUBHOTO HENpPUATHS JEUCTBUW, MPUHOCSIINX BpPEI OKPYXKAIOIIEH NPUPOIHON cpene,
YMEHHS IPOTHO3UPOBATH HEOIATOMPHUSATHBIE IKOIOTUYECKUE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD HUX;

— HaJIM4usl Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHHS, 3KOJOTUYECKOM KYJIbTYphI, OIbITa
JIEATEIIbHOCTH  3KOJIOTUYECKOW HANpPaBIECHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCI HWMH B
MO3HABATEIbHON, KOMMYHHUKATUBHOM U COIIMATILHOM MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOSATH UJICOJIOTHH XeMOo(oouu;

7. LleHHOCTH HAYYHOTI'0 MO3HAHHUA:

— c(opMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MPAKTUKU;

— TMOHUMAaHMS CHENUDUKH XUMHUU KaK HAyKH, OCO3HaHusi €€ poiu B (HOPMUPOBAHUH
palMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3JaHUM  LEJIOCTHOTO  MPEACTaBIeHHS 00
OKpYXaloIlleM MHpPE KaK O €IUHCTBE NPUPOIbI W YEJIOBEKAa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pPeIIeHuH MpoOdIeM COXpaHeHHUs TPUPOTHOTO PAaBHOBECHS;

— yOSXIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHUHU IS COBPEMEHHOW IMBUIIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAMPaBICHHOCTH U BAXXHOW POJIM B CO3JaHUM HOBOUM 0a3bl MaTepHaIbLHOMN
KYJBTYPBI, PEIICHUH TJIO0ATBHBIX TTPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOH,
DHEPreTHUECKOM, MHUIIEBOH M DKOJOTHYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
obecreueHnH yCIOBHM YCIIEITHOTO TPY/Aa U AKOJIOTHIECKHA KOM(POPTHOM KU3HU KaXIOTO YIeHa
00111eCTBA;

— €CTECTBEHHO-HAy4YHOM TIpPaMOTHOCTH: IOHMMAaHUS CYIIHOCTH METOJI0OB ITO3HAHUA,



UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIb30BATh MOIyYaeMble 3HaHUS AJIS
aHanmu3a U OOBSICHEHUS SBJICHUN OKPY)KAIOLIET0 MHpa M MPOMCXOJAIINX B HEM M3MEHEHUH;
YMEHUs JeN1aTh 000CHOBAHHBIE 3aKIIOUCHHSI HA OCHOBE Hay4YHbIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJIBIO ITOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEIbHO UCIIOJIb30BaTh XUMUUECKUE 3HAHUSA [Vl PELIeHUs ITpo0bJieM B
peabHBIX )KU3HECHHBIX CUTYaLHX;

— HHTEpeca K NO3HAHUIO U UCCIIEI0BATEIIbCKON IS TEIbHOCTH;

— TOTOBHOCTM M CHOCOOHOCTH K HENPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYyYEHHUI0 HOBBIX 3HAHMW 110 XUMHM B COOTBETCTBUHM C JKU3HCHHBIMHU
NOTPeOHOCTSIMU;

— HMHTepeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax NpodheccnOHATbHON e TeIbHOCTH.

2. MeranpeamertHsle pe3yiabTathl (cM.PI'OC COO)

Meranpeamernbie pesyabratel 1m0 Pr'oC

COO

KonkperusoBanubie
pe3yJbTaThl

MeETalpeaAMETHLIC

OsgiaieHHe YHHBEPCAJIBLHBIMU Y4eOHbIMH
T03HABATEJILHBIMM J1eHCTBUSIMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:
CaMOCTOSTENILHO (DOPMYITUPOBATh U
AKTyaJIM3UPOBATh MPOOJIEMY, pACCMATPHUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBIN MPU3HAK WITH
OCHOBAHHS JJIsl CPAaBHEHHSI, KJIacCU(UKAIIUHN U
000011IeHH S ;

OIIPENENIATH 1SN ICATEIILHOCTH, 33]1aBaTh
napaMeTpbl 1 KPUTCPHUU UX JOCTUIKCHHA,
BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

BHOCHTH KOPPEKTHBBI B JAESITEITLHOCTD,
OIICHUBAIOT COOTBETCTBHE PE3YJIHTATOB LEISIM,
OIICHUBAIOT PUCKU MOCIEACTBUI JESTENbHOCTH;
Pa3sBUBAIOT KPECATUBHOC MBIIIIJICHUEC ITPU PCILICHUN
YKU3HEHHBIX TTPOo0OIIeM;

a) 6a30BbIE JJOTMYECKUE JEHCTBUS:
UCIOJIb30BaTh MIPY OCBOEHUU 3HAHUIN
IPUEMBI JIOTUYECKOTO MBIIJICHUS —
BBIJICJIATh XapAKTEPHbIC IPU3HAKH TOHITUN
Y YCTaHABIIMBATh UX B3aMMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE OHATHS
T OOBSICHEHUS OTACTBHBIX (DAaKTOB U
SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS
KJ1accu(UKALMU BELECTB U XUMUYECKUX
peaxkumii;

yCTaHaBJIMBATh IPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEXKJY U3y4aeMbIMH SIBICHUSIMH;
CTPOUTH JIOTUYECKUE PACCYKIACHUSL
(MHIYKTUBHBIC, IEAYKTUBHBIE, 11O
aHAJIOTMH), BBISBIISITH 3aKOHOMEPHOCTHU U
MPOTHBOPEUHS B pacCCMaTPUBAEMBIX
SBIICHUSX, (OPMYIUPOBATH BHIBOBI U
3aKITIOYCHHUS;

IPUMEHSTH B IIpoIecce MO3HAHUS
UCTIONIb3YEMbIEe B XUMHUH CUMBOJIMUECKUE
(3HaKOBBIE) MOJIENH, TPEOOPaA30OBHIBATD
MO/JIENTbHBIE TIPECTABICHUS — XUMUYECKUH
3HaK (CMMBOJI) 3JIeMEHTa, XMMUYecKas
dbopmya, ypaBHEHHE XUMHUYECKOW PEaKIINN
IIPU PEUICHUU Y4eOHBIX M03HABATEIbHBIX U
MPaKTUIECKHUX 3a/1a4, IPUMEHSITh
Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS JUIS
BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHX
peaKumii;

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:
BJIAJICTh HABBIKAMH Y4€OHO-MCCIIET0BATEIHCKOM
U MPOCKTHOM JICSITEIbHOCTH, HABBIKAMHU
paspenieHus: mpoosem;

0) 6a30BbIC UCCIIEIOBATEIILCKUE JICHCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO
MO3HAHUS BEIECTB U XMMUYCCKUX PEaKITHIA,
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CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIIbHOMY
MIOMCKY METOJIOB PEIICHHS NPAaKTHYECKHX 3a/ad,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS
OBJIaJICHNE BUJAMU JICATEIBHOCTH T10 MOTYYECHHUIO
HOBOI'O 3HaHUA, €TO UHTCPIIPECTAINHU,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX
y‘-I€6HBIX CUTyalusiX, B TOM YHCJIC I[IPU CO3AaHUHA
y4eOHBIX U COIIMAIBHBIX IPOCKTOB;
(dhopMUPOBaHNE HAYYHOTO TUIIA MBIIUICHUS,
BJIaZICHUE HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH
HNOHATUAMHU U MCTOJaMHU,

CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 3aJaUH
B 00pa30BaTeIbHON JIEATEILHOCTH U JKU3HEHHBIX
CUTYaIUsIX;

BBIABJIATH NPUYMHHO-CICACTBCHHBIC CBA3U U
aKTyaJIM3UPOBATh 3ajJady, BBIIBUTAIOT TUIIOTE3Y
€C pCUICHUSA, HAXOAUTH AapTYMCHTbBI JIS
JI0Ka3aTeIbCTBAa CBOUX YTBEPIKICHHM, 3a71aBaTh
napaMeTpbl ¥ KpUTEPHU PEILICHHS;
AHAJIU3UPOBATD MMOJIYUYCHHBIC B XOA€ PCIICHU A
331241 Pe3yJIbTaThl, KPUTHYECKU OLICHUBAIOT UX
JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBUSIX;

JaBaTb OICHKY HOBBIM CUTyallUsAM, OLICHUBAIOT
NPUOOPETEHHBIH OIIBIT;

pa3pabaThIBAIOT IUIAH PELICHUS IPOOIEMBI C
YyUETOM aHaJIM3a UMEIOLIMXCS MaTePUAIBHBIX U
HeMaTepUaIbHBIX PECYPCOB;

OCYILECTBIIATH LI€JICHANPABICHHBII MOMCK
IepeHoca CpeJICTB U Crioco00B AEHCTBHS B
npodeCCHOHATIBHYIO CPEAY;

YMETb NNEPECHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO U
IPAaKTUYECKYIO O0JIACTH KU3HEIEATEIbHOCTH;
YMETb UHTCTPHUPOBATH 3HAHUS U3 PA3HBIX
HpPEIMETHBIX 00JIacTel;

BBIIBUT'AaIOT HOBBIC UJICH, ITPpEAIararoT
OpPUTHMHAJIbHBIE TIOJIXO/IbI U PEIICHUS;

CTaBHUThH NPOOJIEMBI U 33]]a9H, TOITYCKAIOIINe
JIbTEPHATUBHBIE PEIICHUS;

(dbopMyIIUpOBAThH LIETH U 33]]a4H
HCCIICIOBAaHUS, HCITOJIB30BaTh
IIOCTaBJICHHBIE U CAMOCTOSTECILHO
c(hopMyIMpOBaHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HaHUS U OCHOBBI JIJIS
(hOopMHUPOBAHMSI TUIIOTE3HI TIO POBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;
BJIAJICTh HaBBIKAMH CaMOCTOSITEIILHOTO
MJIAHUPOBAHUS U TIPOBEJICHUS YUCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh
yMEHMS HaOII0AaTh 3a X0JI0M IIpolLiecca,
CaMOCTOATEJIbHO MPOTHO3UPOBATH €ro
pe3yJsbTat, GopMyIUpPOBaTH 000OIIECHUS 1
BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH
pe3yJIbTaTOB UCCIEAOBAHMS, COCTABIISATh
000CHOBaHHBIN OTUET O MPOACIIAHHON
pabore;

puoOpeTaTh OMBIT YYEHUUECKOU
HCCJIEN0BATENBCKON U TPOEKTHOM
JIeATEITLHOCTH, MPOSBIATH CHOCOOHOCTH U
TOTOBHOCTBH K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB pEIICHUs MTPAKTUUECKUX 3a/1a4,
MIPUMEHEHHUIO Pa3JIMYHbIX METOI0B
IMO3HAHUS;

B) paboTa ¢ uHpopmauei:

BJIaJICTh HaBbIKAaMM MOJTyYeHUs WHPOpMALIUU U3
HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYLIECTBIIATH IIOUCK, aHAIN3, CHCTEMATH3aLIUIO
U MHTEpIpeTalnio nHHOpMaUU pa3InIHbIX
BUJIOB U (pOPM IPECTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (popmaTax c
y4eToM Ha3HaueHHs HH(POPMAILIUU U L1eJIeBOM
ayJIMTOpUH, BBIOUpPas ONTUMAIIbHYIO GOopMY
NpEeJCTaBICHNS U BU3yaJIH3alUH;

OLICHUBAIOT  JIOCTOBEPHOCTh,  JIESTUTUMHOCTh
uHpOpMallUK, €€ COOTBETCTBUE IIPAaBOBBIM U
MOpaJIbHO-ITHUYECKUM HOpMaM;

B) paboTa ¢ uHpopmanuei:

dbopMyIMpoBaTh 3ampochl U TNPUMEHSTh
pa3iaMyYHble METOJIbI NP MOUCKE U 0TOOpE

uH(popMaIuy, HEOOXOAUMOM IS
BBIITOJIHEHUS y4eOHBIX 3amaq
ONPEAENEHHOIO THIIA;

nproOpeTaTh OIIBIT HCIIOJIL30BAHUS

MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHMIl M pa3jIMYHBIX IOUCKOBBIX
CHUCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO
dbopMy  mpezacraBieHuss  MHGOPMaLUU
(cxembl, TpaduKH, qUarpamMmbl, TaOIUIIBL,
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UCIIONIb30BaTh CPEICTBA HMH(POPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEUICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  3ala4 C  COOIIOJCHUEM
TpeGoBaHUI OPrOHOMHUKH, TEXHHUKHU
0€30IIaCHOCTH, THTHEHBI, PeCcypcocOepeKeHus,
NPaBOBBIX M OTUYECKHX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

BJIQ/ICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI

PUCYHKH U T. II. );
MCII0JIb30BaTh HAYUHBIH SI3bIK B KauecTBE

cpeactBa mnpu  paboTe ¢ XHUMHUYECKOM
uH(popMaIue: MPUMEHSTD
MEXKIPEIMETHBIE (puznueckue u
MaTeMaTHYECKUEe) 3HAaKU ¥  CUMBOJIBI,

dhopmyIiel, a0OpeBUATYPbl, HOMEHKIIATYPY;
UCTIOJIb30BaTh u npeoOpa3oBHIBATh
3HaKOBO-CUMBOJIMUYECKHUEC cpeacTBa

uHpopmaruu, nHGOPMAITMOHHON 0€301aCHOCTH HATTAAHOCTH
JUYHOCTH.

OsJiaieHne YHUBEPCAJIbHBIMH

KOMMYHHUKATHBHBIMH /Il CTBUAMM:

a) oOImeHue: a) oO1IeHME:

OCYIIECTBIISATh KOMMYHHKAITH BO BeeX chepax
KU3HU;

pacrno3HaBaTh HEBEpOaJIbHbIE CPEACTBA OOIIEHUS,
MOHUMAIOT 3HAU€HUE COLMATbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOH(DIMKTHBIX
CUTYallUl U CMSITYarOT KOH(JIUKTHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOILIEHUS U
B3aMMO/ICICTBUS;

apryMEHTHPOBAHHO BECTH AHAJIIOT, YMETh
CMSTYalOT KOH(MIUKTHBIE CUTYAIIUH;
Pa3BEPHYTO U JIOTUYHO M3JIaraloT CBOIO TOUKY
3pEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

3aJ1aBaTh BOMPOCHI IO CYIIECTBY
00CyX1TaeMOI TEMBI B X0JI€ JIMAJIOTa ¥/WIIH
JTUCKYCCHH, BBICKA3bIBATh UJICH,
(bopMyIUpOBaTh CBOM MPEIOKEHHUS
OTHOCHUTEIIBHO BBITTOJIHEHUS
MpeJIOKEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTAIUEH Pe3yIbTaTOB
IM03HABATEILHOM JCSITCIILHOCTH,
MOJIyYEHHBIX CAMOCTOSITENILHO MU
COBMECTHO CO CBEPCTHHKAMH IIPU
BBIMIOJTHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA,
MPaKTUYECKON pabOTHI IO CCIIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3aluu
y4eOHOro NMpoeKTa U (HOpMyJIUpPOBaTh
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHBIX
WCCIICIOBAaHHUI ITyTEM COTIIACOBAHHS
MO3UIUI B X0/1€ 00CyXIeHUsI U 0OMeHa
MHEHUSIMU

0) cOBMECTHAs JIeSITEIIbHOCTD:

MOHUMAIOT M  HUCIOJb30BaTh MNPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUYaIbHOU paboThI;
BBIOMPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JENCTBUI ¢ y4eTOM OOIIHUX HHTEPECOB U
BO3MOKHOCTEH KaKJ0T0 YjeHa KOJIJIEKTHRA;
IIPUHUMAIOT L€ COBMECTHOM JEATEIIbHOCTH,
OPraHU30BBIBAIOT U KOOPJAUHHUPOBATH IEUCTBUS IO
€€ JOCTMIKEHHUIO: COCTaBJISTh IUIaH JIEWCTBUH,
pacmpenensiatb poiad € Yy4YE€TOM  MHEHHUH
YYaCTHUKOB, 00Cy)KIaroT pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBAIOT KA4€CTBO CBOErO BKJAJa W KaXKJOTO
y4acTHUKAa KOMaHAbl B OOMIMH pe3ynbTaT TIo
pa3paboTaHHBIM KPUTEPUSIM;

MpeyiaratoT HOBBIE MPOEKTHI, OLICHUBAIOT UJIEU C
MO3ULMN HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

0) COBMeCTHas JIeATeIbHOCTD:
MOHUMAIOT U HCIOJb30BATh MPEHMYINECTBA
KOMAaHTHOW ¥ MHAMBHYaTbHOIN pabOTHI MPpH

peleHnn XUMHUYECKON po0JIeMBl,
000CHOBBIBAIOT HE00X0IUMOCTh
IIPUMEHEHUS IPYIIIOBBIX bopm

B3aMMOJICHCTBUS TIPH pELICHUH Yy4eOHOU
3aJ1a49M;

BBIOMPAIOT TEMATHUKY H METOJIbI COBMECTHBIX
JIEUCTBUM C yYETOM OOMNIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 ujieHa KOJJICKTHUBA;

MIPUHUMAIOT 1enb COBMECTHOMN
JIeATEIIbHOCTH, OpraHM30BBIBATE U
KOOPAUHHUPOBATH JENUCTBUSA o eé

JIOCTHKEHUIO: COCTaBJIATh IJIaH JEHCTBUM,
pacmpenensiaTb pojid C y4YETOM MHEHUH
YYaCTHHMKOB,  OOCYXJAIOT  pPEe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAIOT KauecTBO CBOETO0 BKJIaja U
BKJIaZla KaXJ0ro Yy4aCTHHMKAa KOMAaHIblI B
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KOOPJMHHUPOBATH U BBITIOTHATH padoTy B
YCIIOBHSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
OCYIIECTBIISATh MIO3UTUBHOE CTPATETHUECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIUSIX, IPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITUATHBHBIM.

o0mmi  pe3ynpTar pa3paboTaHHBIM
KPUTEPHSIM;

IIpEAJIaral0T HOBBIE IPOEKThI, OLIEHUBAIOT
UJECH C MIO3ULIUN HOBU3HBI, ODUTUHAIBHOCTH,
IIPAaKTUYECKOW 3HAYUMOCTH;

OCYUIECTBIIATh MTO3UTUBHOE CTPATETUYECKOE
IIOBEJICHUE B  pPaA3JIMYHBIX  CUTyalMsX,
HPOSIBIISATE TBOPYECTBO U BOOOpa)KeHHUE,

OBITE WHHUIIUMATUBHBIM.

10

Osgi1aieHHe YHUBePCAJIbLHBIMU
PeryJasiTUBHBIMH J1€HiCTBUSIMH:

a) caMOOpTraHU3alIHs:
CaMOCTOSITENIbHO OCYLIECTBIIATH II03HABATEIbHYIO
NESITeNIbHOCTD, BBISBIATH MPOOJEMBI, CTaBUTh U

dopMyspoBaTh ~ COOCTBEHHBIC  3aJa4ydl B
00pa30BaTENIbHOW JESATEIBHOCTH W IKHU3HCHHBIX
CUTYaIIUsX;

CaMOCTOSITENIbHO ~ COCTABJIATh IUIAH  PELICHUS

npoOJeMbl C Y4E€TOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacuMpsATh paMKU y4eOHOTro IpeMeTa Ha OCHOBE
JIMYHBIX IIPEAINIOYTEHUM;

JIeNIal0T OCO3HAHHBIA BBIOOP, apryMEeHTHPOBATh
ero, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBAIOT IPHOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO
IMIMPOKOH 3pYIMIMHU B pa3HbIX 00JacTAX 3HAHUH,
MIOCTOSIHHO MOBBILIAIOT CBOW 00pa3oBaTeNbHbIN U
KYJIBbTYPHBIN YPOBEHb;

a) caMOOpTaHU3aIus:

CaMOCTOSITENIEHO IUTAHUPOBATH "
OCYILIECTBIISAITh ~ CBOKO  IIO3HABATEIIbHYIO
NeSITeTTLHOCTD, OTIPeetsis e€ 1eNn 1 3a1a4H,
KOHTPOJIMPOBATH U 110 MEPe HEOOXOTUMOCTH
KOPPEKTUPOBATh MPEIIaraeMblii ajIrOpUTM
JNCHCTBUH TIPU BBITIOJHCHUU YUYEOHBIX U
UCCIICIOBATENILCKAX  33Ja4,  BBIOMpATH
HauOosiee  AddexkTuBHBIA  crmocod  HX
pelIeHUsT ¢ Yy4YETOM TIOMY4YeHHUS HOBBIX
3HaHUM O BEIIECTBAX W XUMHUYECKHUX
peaKIusX;

0) CaMOKOHTPOJIb!

JlaBaTh OLEHKY HOBBIM CHUTyallUsM, BHOCHTb
KOPPCKTHUBBI B JACATCIIbHOCTD, OLICHUBAKOT
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BIIJICTh HaBBIKAMHU TO3HABATEIHHOU peQIIeKCHUn
KaKk OCO3HAaHHS COBEpIIAEMBIX JCUCTBUH U
MBICIIMTCJIIBHBIX TPOHECCOB, HUX PE3YJIbTATOB U
OCHOBaHHUI;

HCIIOJIB30BAaTh MPUCMBI pe(i)J'ICKCI/II/I JUIA OLICHKH
CUTYyallMH, BEIOOpa BEPHOT'O pEIICHUS;

YMETh OLECHHUBAOT PHUCKU HW CBOCBPEMCHHO
NPUHUMAIOT PELICHUS [0 UX CHIDKEHUIO;

0) CaMOKOHTPOJIb!

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh
KOPPEKTUBBI B JI€ATEIBHOCTh, OLIEHUBAIOT
COOTBETCTBUE PE3YJILTATOB LETSM;

BIAJICTD HaBBIKAMH IM03HABaTEILHOM
pedieKCHN KaK OCO3HaHUsSl COBEpIIIaeMbIX
JICUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX
pe3yJabTaTOB M OCHOBAaHWM; HCIIOJIb30BATh
puéMbl pediekCuu I OIEHKH CUTYallWu,
BBIOOpA BEPHOTO PEIICHNUS;

YMETh OLIEHUBAIOT PUCKU M CBOEBPEMEHHO
MIPUHUMAIOT PEUIEHUS M0 UX CHUKEHUIO;
MPUHUMAIOT MOTHUBBI U apPTYMEHTHI JPYTHUX
IIPU aHAJIM3€E PE3YJIbTATOB JAESTEIbHOCTH;

B) SMOITMOHATBHBIN HHTEIIEKT, MPE/IITOIaraloIInii
c(OpPMHPOBAHHOCTD:

CaMOCO3HaHUS,  BKJIFOYAIOMIETO  CIOCOOHOCTh
NOHUMAIOT CBOE 3MOIMOHAIBHOE COCTOSIHHUE,
BUICTh HANpaBJICHUS pPa3BUTHSI COOCTBEHHON
HMOIIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0e;
CaMOperyJIHPOBAHUS, BKITIOYAFOIIETO

CAMOKOHTPOJIb, YMCHUC IMPUHHUMAOT

B) SMOLMOHAIIbHBIA WHTEIJIEKT:
c(hOpMUPOBAHHOCTh CaMOCO3HaHMUS,
BKJIIOYAIOIIET0 CHOCOOHOCTh  IMOHUMAIOT
CBOE DMOIIMOHAILHOE COCTOSIHHE, BHIETH
HampaBJICHUS pa3BUTUA COOCTBEHHOM
OMOIIMOHAIBHON Ccdepbl, OBITh YBEPEHHBIM
B ceOe;

CaMOpCTyJIMPOBAHM, BKJIIOYArOIICTro
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OTBETCTBEHHOCTh 3a CBOE MOBE/ICHNE, | CAMOKOHTPOJIb, YMCHHE MPUHUMAIOT
CIIOCOOHOCTH aJaNTHPOBATHCS K SMOIIMOHAIBHBIM | OTBETCTBEHHOCTh 32 CBOE  ITOBEJCHHE,
U3MCHCHUSM H TIPOSIBISATH THOKOCTh, OBITh | CIOCOOHOCTH aJanTUPOBATHCS K
OTKPBITBIM HOBOMY; SMOIIMOHAIBHBIM U3MEHECHUSM H TIPOSBIIATH
BHYTpPEHHEH MOTHBAIINH, BKITIOYAIOIIEH | THOKOCTH, OBITH OTKPHITHIM HOBOMY;
CTpEMJICHHE K JOCTHIKCHHIO LM M YCIeXy, | BHyTpEHHEH MOTHBAllMH, BKIIIOYAIOIICH
OIITUMH3M, MHUIIHATUBHOCTD, YMEHHE | CTPeMJICHUE K JOCTIKCHHUIO IIETU U YCIIEXY,
JIEWCTBOBATh, MCXO/I U3 CBOMX BO3MOXKHOCTEN; ONTHMH3M, HWHHIIMATUBHOCTb,  YMCHHE
SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IIOHMMAIOT | AEHCTBOBATD, HCXOIs u3 CBOMX
SMOIIMOHAIBHOE COCTOSHUE JAPYTHX, YYUTHIBAIOT | BO3MOXKHOCTEHH;
€ro TMpH  OCYIICCTBICHHM KOMMYHHUKAIIMH, | OMIIATUH,  BKIIOYAIOMIEH  CIIOCOOHOCTH
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEIKUBAHUIO, | IOHUMAIOT  3MOIMOHAIBLHOE  COCTOSIHHE
COLIMATbHBIX HaBBIKOB, BKITIOYAIONTUX | JPYTHX, YVYHUTHIBAIOT €ro npu
CIIOCOOHOCTh ~ BBICTPAaWBAIOT  OTHONICHUS  C | OCYIIECTBICHHH KOMMYHHKAITUH,
JIPYTHMH  JIIOJbMH, 3a00THTBCS, MPOSIBJIATH | CIOCOOHOCTH K COUYYBCTBHIO 51
HHTEPEC U pa3peIraroT KOH(IUKTHI, COIEPESIKUBAHHMIO;

COLMAIBHBIX  HABLIKOB,  BKIIFOYAIOIIHAX

CHOCOOHOCTh BBICTPAMBAIOT OTHOUICHHUS C
JPYTHUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3pemaroT KOHMIUKTHI.

T') IpUHATHE ce0s U IPYTHX JIIOCH:

HNPUHUMAIOT ce0sl, TOHUMasl CBOM HEIOCTATKU U
JIOCTOWHCTBA,

IPUHUMAIOT MOTHUBBI U apIYMEHTHI IPYTUX
JFO/IeH TIPU aHAJIHM3€e Pe3yIbTaTOB JIEATEILHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX JroAeH
Ha OIIMOKMU;

Pa3BUBAIOT CIIOCOOHOCTh TOHUMAIOT MUD C
MO3HIIAH IPYTOTO YEIOBEKA.

T') IPUHITHE CEOSI U IPYTHX JIFOJICH:
NPUHUMAIOT — ce0s, TMOHHMMAs
HEJOCTaTKU U JIOCTOWHCTBA,;
NPUHUMAKOT MOTHBBI |
IpYTHX TIpU  aHAIU3e
NeSITeTTbHOCTH,
MIPU3HABATH CBOE MPABO U MPABO JPYTHX
Ha OIINOKH;

Pa3BUBAIOT CIOCOOHOCTh TMOHHUMAIOT
MUD C IO3UIUH IPYTOTO YEIIOBEKA.

CBOH

apryMeHThI
pe3ysbTaToB

3. IIpeameTHBbIE pe3yabTAThI

IIpenmernsbie pesyasTaTel no ®I'OC COO

KonkperusupoBanubie
pesyabrarsl (IIPI)

NnpeaAMEeTHbIC

1) chopMUPOBAaHHOCTH MPEACTABICHU: O
XUMHYECKON COCTABIISTIONICH
€CTECTBEHHOHAaY4YHOU KapTUHBI MUpPa, POJIA
XUMHUHU B ITO3HAHUN ﬂBHCHI/Iﬁ HpI/IpOI[I)I, B
(GbOpMUPOBAHNUY MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOIUMOM ISl PEIICHUS TPAKTHIECKUX
3a7a4 U DKOJOTMYSCKU 00OCHOBAHHOT'O
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOM
cpene;

2) BlIaJicHUE CUCTEMON XUMHUUYECKUX 3HAHUH,
KOTOpasi BKJIFOUAET: OCHOBOTIOJIATAFOIINE
MOHATHUS (XMMHUYECKUI DJIEMEHT, aToM,
3JIEKTPOHHAst 000JI0YKa aToma, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJIECHTHOCT®,
AIEKTPOOTPHUIIATENIHHOCTD, CTENIEHb

BoinmyckHUK OyaeT 3HATh:

OCHOBOIIOJIATalOIIMe TOHATUSA (XUMUYECKUIN
3JIEMEHT, aTOM, U30TOII, S-, P-, d-3JEKTPOHHbIC
opOWTaIu aTOMOB, HOH, MOJIAPHBIN OO0BEM,
BaJICHTHOCTbh, CTEIICHb OKUCJICHUS, XHMHUYECKast
CBSI3b (KOBaJ'IeHTHaSI, MOHHAas, MCTaJINIMYCCKasd,
BOJIOPOJIHAS), DJIEKTPOHHAS 000J0YKa aToma,
MOJIeKyJIa, AEKTPOOTPHUIIATEIILHOCTD,
CcTpykTypHas  ¢dopmyna  (pa3BépHyTas U
COKpamHHas), MOJIb, MOJIIpHAs Macca,
YTIEPOAHBIN CKeNeT, GyHKITMOHATbHAS TPYTINa,
pajuKal, HU30MEpHs, HU30MEpHI,
TOMOJIOTUYECKHUI psn, TOMOJIOTH,
YTIIEBOIOPOIBI, KHCIOPOI- M a30TCOCPIKAIINE
COEIMHEHUS, MOHOMED, TIOJUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHUS);
KPUCTAITTNYECKAsl pEIIETKA, TUITBI XUMHUYECKHIX
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OKHCJICHUS, XUMHYECKasl CBS3b, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIN 00BeEM,
YIIAEPOIHBIN CKeleT, (PyHKIIMOHAIbHAs
rpymnmna, paauka, H30Mepus, H30Mephbl,
TOMOJIOTHYECKUH Psif, TOMOJIOTH,
YTIEBOIOPOAbI, KHCIOPO- U a30TCOEpIKaIIIHe
COeMHEHUS, OMOIOTUYECKH aKTUBHBIC
BelecTBa (yriaeBOIbl, KUPHI, OCIIKH),
MOHOMED, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUSI,
KPUCTALITMYECKAs PEIIeTKA, TUITbI XUMHUECKUX
peaxiuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,
9K30-U SHJIOTEPMUYECKHE, PEaKIIU HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOITUTHYECKAS
JUCCOLIMAIUS, OKHCITUTEIb, BOCCTAHOBUTEIb,
CKOPOCTh XUMHUYECKOW PEAKIIUU, XUMUIECCKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
XUMHYECKOTO CTPOCHHS OPraHuYeCKUX
Bemects A.M. bytieposa, Teopus
ANEKTPOIUTUYECKON TUCCOLIUAINH,
nepuoanueckuil 3akoH J1.11. Menneneesa,
3aKOH COXPaHEHMS MaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH,
(dakToNOrMYeCKre CBEICHHS O CBOWCTBAX,
coCTaBe, MOJYYeHHH U 0e30acHOM
MCIOJIb30BAaHUY BaXKHEUIINX HEOPTraHUYECKUX
¥ OPTAaHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON AESITETFHOCTH YeTIOBEKA;

3) chopMUPOBAaHHOCTh YMEHUM BBISBIISITH
XapaKTepHbIC TPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TTOHITHIA, TPUMEHSTh
COOTBETCTBYIOIINE MOHITHSI IPH OMTUCAHUHT
CTPOCHUS ¥ CBOMCTB HEOPTAHUYICCKUX U
OpraHMYECKUX BEIIECTB U UX MPEBpaIlCHUM;
BBISIBJISITH B3aUMOCBSI3b XUMHUSCKUX 3HAHUH C
MOHITUSIMH U TIPEJICTABICHUSIMHU JPYTHUX
€CTECTBCHHOHAYYHBIX TIPEIMETOB;

4) chopMHUpPOBAaHHOCTH YMEHUN UCTIONB30BATh
HAaUMEHOBAHHSI XUMUYECKUX COCTUHEHUI
MEKYHAPOJIHOTO COI03a TEOPETHUECKON U
MIPHUKITATHOW XUMHUH W TPUBHAIILHBIC Ha3BAHUS
BaXHEHIIINX BEIIECTB (ITUJICH, alleTHIICH,
rurepuH, GeHomn, GopMambaeTruI, yKCyCcHas
KHUCTIOTa, TTIUINH, YTapHBIA Ta3, YTIEKUCIBINA
ra3, aMMHaK, rameHast i3BeCTh, HeranieHas
U3BECTh, MUTHEBAS COJA U JPYTHX),
COCTaBJIATH (POPMYIIBI HEOPTAHUICCKHUX U
OpPTaHMYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKHUX PEAKIIHA, O0BICHATH UX CMBICI;
MOJITBEPK/IaTh XapaKTEPHbIE XUMUYECKUE
CBOICTBA BEIIECTB COOTBETCTBYIOIINMU

peakuuii, JIEKTPOIUTHI,
HEJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS
JUCCOLMAIUs, OKUCIIUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKON peaKkuuu, XUMMUYECKOE
paBHOBECHE; TEOpPUM M 3aKOHBI (Teopus
CTPOEHHUSI OpraHUYecKux BemecTtB A. M.
BbyTiiepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB
TEOPHUSl  DJIEKTPOJIUTHYECKOM JIHCCOLMALNU,
nepuonuueckuii 3akoH [ M Menneneesa,
3aKOH COXPaHEHUs W NPEBPALLCHUS SHEPrUU
IIPU XUMUYECKHUX PEAKIMSIX);
3aKOHOMEPHOCTH,  CHMBOJIMYECKUH  SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIS)KALLE
B OCHOBE IIOHUMaHWsd NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
dakTonoruueckue CBEIACHHS O  CBOMCTBax,
COCTaBe, MOJIy4E€HUU U 6e30macHOM
MCIOJIb30BaHNN BAXKHEUILIMX HEOPraHMYECKHX
BeIIECTB B OBITY W IPAaKTHYECKOH
JIeSITEJIbHOCTH YEJI0BEKa,

0 XUMHYECKOU COCTABJIAIOIIEH €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHUpa, pOJIM XHMHUU B
MNO3HAHUM SBJIICHUI NPUPOJbI, B
(OpMHUPOBAHUN MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ QYyHKIIMOHATIBHOU IPaMOTHOCTH,
HEOOXOUMOM ISl pEIIEHUs TPAKTUUYECKUX
3a]1a4 U HKOJIOTMYECKU 00OCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MPH-
pOAHOM Ccpexe;

pacTBop,

BoimyckHuk Oyaer ymeTh:

8b16/1AMb XapaKTEPHbIE MPU3HAKHU MOHSATUH,
yCTaHaBJIUBATh nux B3alMOCBSI3b,
UCNOIb306amMb COOTBETCTBYIOIINE TOHATHS
IpU ONHMCAHMM COCTaBa, CTPOCHUA U
MIpeBpaleHUH OpPraHUYECKUX u
HEOPraHUYECKUX COCAVMHEHUI;
UCNOIb306aMb XUMUUYECKYI0 CUMBOJIMKY JUIS
COCTAaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEépHYTOM, COKpAaIIEHHON) bopmyn
OpPraHUYeCKUX BEIIECTB M YpaBHEHUI
XUMUYECKUX  PEAKIUH;  U320Mmaeiusams
MO/JIEJIN MOJIEKYJI OPraHMYECKUX BELECTB /IS
HIUTIOCTpaln ux XUMHUYECKOTI'O u
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

ycmauasiueamo MIPUHA/JISKHOCTh

U3YyYEHHBIX OPraHMYeCKUX BEIECTB MO HX
COCTaBy M CTPOCHHMIO K ONpeAeIEHHOMY
KJIaccy/Tpynmne coeMHeHUH (YIJIeBOIOPOIBI,
KHACJIOPOA- U a30TCOJAEpIKAIUEe COEIUHECHMUS,
BBICOKOMOJIEKYJIIPHBIE COSJIMHEHU ); 0a8amb
UM Ha3BaHUS 10  CHCTEeMaTHYEeCKOH
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OKCIIEPUMEHTAMU U 3aITUCSIMH YPaBHEHHIA
XUMHYECKHUX PEAKIUM;

5) cpopMUpOBaHHOCTH YMEHHI yCTaHABINBATD
MPUHA]JICKHOCTD U3YYEHHbIX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB K
oTpezieNIeHHBIM KJIaccaM M rpyIinam
COEJIMHEHUH, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIINE CBOMCTBA; ONPEIENISTh BUIbI
XUMHUYECKHX CBsI3CH (KOBAJICHTHAs, MOHHAS,
MeTaJIJIN4ecKast, BOAOPOIHAS ), TUIIBI
KPUCTAJJIMYECKUX PELIETOK BEILECTB;
KJIacCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

6) Bi1aJieHuEe OCHOBHBIMU METOJJaMU HAYYHOI'O
MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT,
MOJIEJIUPOBAHUE);

7) chopMUPOBAHHOCTH YMEHU MPOBOJAUTD
pacyeTsl M0 XUMUYIECKUM (opMyJiaM U
YPaBHEHUSM XUMHYECKHX PEaKIIHii ¢
UCTIOJIb30BaHUEM (DU3MYECKHX BEIMYHH,
XapaKTepU3YIOLINX BEUIeCTBa C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJINYECTBA
BELIECTBA; UCII0JIb30BaTh CUCTEMHbBIE
XUMHUYECKHUE 3HAHUS [T IPUHATHS PEIICHU B
KOHKPETHBIX JKU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
8) chopMHPOBAHHOCTh YMEHUH TIJIAHUPOBATH
Y BBITIOTHITh XUMHUYECKHIA SKCIIEPUMEHT
(mpeBpallleHus: OpraHUYECKUX BEIIECTB MpU
HarpeBaHUU, MOTYYCHHE YTHIICHA U U3yUeHUE
€ro CBOMCTB, KAUECTBEHHbIE PEAKIIMM Ha
aNbJIETU/IbI, KpaxMall, YKCYCHYIO KUCIIOTY;
JieHaTypanus OelIKOB IpU HarpeBaHuH,
[[BETHBIEC PEaKI[UU OEIKOB; TPOBOAUTH
peakury HOHHOTO OOMEHa, ONPENENATh CpeLy
BOJ/IHBIX PAaCTBOPOB, KAUE€CTBEHHBIC PEAKITUU
Ha cynbdaTt-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHWUS; pelaTh
SKCIIEPUMEHTAJIbHBIE 33]]a4l 110 TeMaM
"Metamns" u "Hemetanisl'") B COOTBETCTBUU
C MpaBUJIaMH TEXHUKU OE€30MaCHOCTH MTPHU
oOpallleHrH C BeIIeCTBAMHU U 1a00OpaTOPHBIM
000pyA0BaHUEM; ITPEJICTABIATH PE3yIbTAThI
XMUMHUYECKOT0 dKCIIEpUMEHTa B (hopMme 3amnucu
YPaBHEHU COOTBETCTBYIOLIUX PEAKIIUI U
(GbopMyIIMpOBaTh BHIBOJIBI HA OCHOBE ATHX
pe3yJIbTaTOB;

9) chopMUPOBAHHOCTh YMEHUS aHATU3UPOBATH

HomeHknarype (IUPAC), a takxe npuBoIuTh
TPUBHAIIbHBIE Ha3BaHUs OTJIENIbHBIX
OpraHMYECKUX BEILECTB (ITUJIEH, MPOIMIIEH,
alleTUJIeH, dTUIICHTJIUKOJIb, INIULIEPHH, PEeHO,
dbopmanbaerun, amneTanbIerul, MypaBbUHAs
KHCJIOTA, YKCyCHasi KHCIIOTa, OJIEMHOBas
KHMCJIOTA, CTE€apUHOBasl KHUCJIOTA, TIIIOKO3a,
bpyKkTO3a, KpaxMai, LEeI003a, MIHUIKUH) U
TPUBHAIIbHBIE Ha3BaHUsA OTJIEIIbHBIX
HEOpPraHMYECKUX BelIeCTB (yrapHslii ras,
YIJIEKUCIIBIN a3, aMMHAK, ral€Has U3BeCTb,
HeraméHasi U3BeCThb, IUThEBAs COJIA, IUPUT U
Ap,

YCMaHasIueamay MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB II0 UX COCTaBy K
onpeaenéHHOMY KIIAcCy/TpyIIe COeTuHEHUN
(mpocThle  BellecTBa METaUlbl U
HEMETAJUIbl, OKCH[IbI, OCHOBAHHUsI, KUCJOTHI,
amdoTepHbIe THUIPOKCH]IBI, COJIN);
onpeodensams BHUABl XMUMHYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U
KpaTHbIE);

npumensimy TOJOXKEHHUSI TEOPUU CTPOCHUS
oprannyeckux emects A. M. bytneposa miis
00BSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIIECTB
OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHECHMS
MacChbl BEUIECTB;

PAcKpbléams CMBICI IEPUOJUIECKOTO 3aKOHA
. . Menneneesa U 1eMOHCTPUPOBATH €r0
CUCTEMATU3UPYIOLIY10, 00BSICHUTEIbHYIO U
HMPOTHOCTUYECKYIO (DYHKLIUY;
Xapaxmepu3068ambs dIEKTPOHHOE CTPOCHUE
aTOMOB XMMUYECKHX 3JIeMeHToB 1—4
nepruo 0B [leproanyueckoit cucTeMsl
XUMHU4YecKHuX 3neMeHToB [l. 1. MeHaeneena,
UCIIOJIB3YSI IOHATHS «S-, P-, 0-3JIeKTPOHHBIC
opbuTa- 11», «IHEPreTUUECKUE YPOBHIY;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKUX DJIEMEHTOB U UX
COEIMHEHUH 110 NTEpUOAaM M IPpyIIam
IIepponnueckol CUCTEMBI XUMUYECKUX
anemenToB JI. 1. Menpaeneena;
xapaxmepuzo6ambo COCTaB,
¢busznueckue W XUMHUYECKHE  CBOMCTBa
TUNUYHBIX  NPEACTABUTEIEH  pa3iIMYHBIX
KJIACCOB OPraHMYECKHX BellecTB (MeTaH,
9TaH, OTWJIEH, [PONWIECH,  aLETHUJIEH,
Oyramuen-1,3, mermnOyraauen-1,3, OGenzodn,
METaHOJI, 3TaHOJI, TUJICHTIIMKOIIb, TIULEPHH,

CTPOCHUC,

XUMHYECKYI0 HH(OPMAIIKIO, TOJTy4aeMyto U3 deHon, aneranpieru], MypaBbUHAsS U
pa3HBIX HCTOYHUKOB (CPEJICTB MACCOBOM YKCyCHasl KHUCIJIOTBI, TJIOKO3a, Kpaxmall,
uHpopmanuu, cetb HTEpHET U 1pyrue); LEJUTI0I033,  AMUHOYKCYCHas  KHUCJOTa);
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10) chopMupoBaHHOCTH YMEHHI COOTIOIATH ULIOCMPUPO8ams  TEHETHUYECKYI0  CBSI3b
IpaBHJIa HKOJIOTUYECKH 11€JIeCO00pa3HOro MeXIy HUMU YpaBHEHUSMHU
MIOBEJICHUS B OBITY M TPYJOBOM JACSITETLHOCTH | COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHA C
B L[EJISIX COXPAHEHHUS CBOETO 370POBbs U HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

OKPYXKArOIIeH MPUPOJTHON Cpeibl; YUUTHIBATh | Klaccuguyuposams  XUMHUYECKUE PEAKIIMH
OMACHOCTH BO3/ICUCTBUSA HA KUBbIC OPTAaHU3MBI | [0 PA3IUYHBIM MPHU3HAKaM (YHCITY U COCTaBY

ONpEJIETICHHBIX BEIIECTB, IOHUMAst CMBICIT pearupymoInx BeniecTB, TemoBomy dhdexTy
MoKa3aTelsl MPeeIbHOM IOy CTUMOM peaKIy, U3MEHECHUIO CTEICHEH OKHCIICHHS
KOHIICHTpALUH; 3JIEMEHTOB, OOPATUMOCTH PEAKIIMH, YYACTHUIO
11) nns oOyyaromuxcst ¢ OorpaHUYCHHBIMH KaTaiu3aTopa);

BO3MO>KHOCTSIMU 3/I0POBBSI: xapaxmepuzosams (onucvieams) o0LIHE
c(hOpMUPOBAHHOCTHh YMEHUS PUMECHSTH XUMHUYECKHUE CBOMCTBA HEOPTAHMYECKUX
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX BEILECTB Pa3- JUYHBIX KJIACCOB;

MO3HAHUA BEIIECTB U XMMHUYECKHX SIBIICHU; noomeepaicoams CyIleCTBOBAaHUE

12) most crensix ¥ caboBHIAIITIX TEHETUYECKOMN CBSI3U MEXKILY

oOyyaronuxcs: chOPMHUPOBAHHOCTb YMEHUS HEOPraHWYECKUMH BEIIECCTBAMH C TIOMOIIBIO
UCIIOJIb30BATh PEIbe()HO TOUCTHYIO CUCTEMY ypaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKHUX
o0o3nauenuii JI. bpaiins s 3anucu peaxkumii;

XUMHUYECKHUX (HOPMYIL. xapaxmepu3zo8ambo HCTOYHHUKH

YTIIEBOIOPOIHOTO CHIPhsI (HEPTH, IPUPOTHBIN
ra3, yroib), CrocoObl UX MepepadoTKu u
MPAKTUYECKOE  TPUMEHEHHE  IMPOJYKTOB
nepepaboTKH;

npo60OUMb BEIYUCIICHUS 110 XUMHUECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTHMUECTBA
MCXOJIHOTO BEIIECTBA HIIU MPOIYKTA PEaKIIUU
10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY
OJTHOTO M3 UCXO/IHBIX BEIIECTB HIIN
MPOJYKTOB PEAKIIUU; «MACCOBAs 10JIS
BEII[ECTBA B PACTBOPE», 00BEMHBIX
OTHOIIICHUI Ta30B MPU XUMUYECKUX
PEaKIMIX, MAaCChl BeIIECTBA WK 00BEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIHX
B PEaKIMH BEIIECTB, TeII0Boro dddexra
pEaKIMK Ha OCHOBE 3aKOHOB COXPaHEHUS
MAacChl BEUIECTB, MPEBPAILICHUS U
COXpaHEHHUS SHEPTUN);

onpeoenams BaJCHTHOCTh U CTENIEHb
OKHCJICHHUS] XUMHYECKHX 3JIEMEHTOB B
COETMHEHUSX PA3JIMYHOTO COCTaBa; BUJI
XUMHUYECKOHN CBs3M (KOBAJICHTHAS, NOHHAS,
MeTaJlTn4ecKasi, BOAOPOIHAs) B
COCTMHEHUSX; TUIT KPUCTAJUTHUECKOM
PEIETKH KOHKPETHOTO BellecTBa (ATOMHAS,
MOJICKYJISIpHASI, HOHHASI, METaJNTHIeCKas);
XapakTep cpebl B BOJIHBIX PaCTBOPAX
HEOPraHWYECKUX COCIMHEHUI;

npo6oOuUmMsb PEAKIINH, MOATBEPKAAIOIINE
KaueCTBCHHBIN COCTaB Pa3TMYHBIX
HEOPraHMYECKUX BEIIECTB; pacno3HaA8ams
OTIBITHBIM ITyTEM MOHBI, IPUCYTCTBYIONINE B
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BOJIHBIX PacTBOpaX HEOPTaHUUECKUX
BEILIECTB;

61a0emv CHCTEMOH 3HAHUKM 00 OCHOBHBIX
METOJIaX HAyYHOT0 MO3HAHMS, UCTIOIb3YEMBIX
B XMMHU TpU U3YYCHHH BEHIECTB U
XUMHYECKUAX SIBIICHUHA (mabmoieHue,
U3MEpEeHHe, YKCIIEPUMEHT, MOJCIMPOBAHHUE),
UCNONIL306aMb  CUCTEMHBIE  XHMHYECKHE
3HaHUSA Uil  TPUHATUS — PEIICHUH B
KOHKPETHBIX JKA3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX  C BEIIECTBAMH M HX

PUMEHCHHEM;

cobarooams npasuna MOJIb30BaAHUS
XHUMHUYECKOH TIOCYJIOW U JIaOOpaTOPHBIM
obopynoBaHueM, a  TakKxke  IpaBuia
oOpalleHus ¢ BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIHUSIMH 1o BBITIOJTHEHUTO

71a00PATOPHBIX XUMHUYECKHX OIIBITOB;
cocmaensams ypaBHEHHs peakiuil
Pa3IMYHbIX TUIIOB; IOJHBIE U COKpAILEHHBIE
YpaBHEHHUS peaKkuii HOHHOTO OOMEeHa,
YUUTBIBAs YCIOBHUSL, IPH KOTOPBIX 3TH
peaKuu UAyT 10 KOHIIA;
PAcKpuleans CyIHOCTb OKUCIUTENbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUi TOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaslaHCa ATHX
peaxiui;

00bACHAMb 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pPEAaKLIUU OT Pa3IMUHBIX
($akTOpOB; XapaKkTep CMELICHUS
XMMHYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHEUIHEro Bo3jaencTBus (mpunuun Jle
[atenbe);

Xapaxkmepu3oeams XUMUYECKUE TPOIIECCHI,
JIEKALIUE B OCHOBE NMPOMBIIIIIEHHOTO
MOJIyYEHHUsI CEPHOI KUCIIOTHI, aMMHaKa, a
Takxe chOPMUPOBAHHOCTD MPEICTABICHUN
00 00X HAayYHBIX IPUHLIUIIAX U
HKOJIOTHYECKUX MPOoOIeMax XUMUIECKOTO
IIPOU3BO/ICTBA;

NIAHUPO8aMb W BbINOJHAMbL XUMHUYECKUN
AKCIEPUMEHT (IIPEBPALICHUS] OPTaHUYECKUX
BEUIECTB IPU  HArpeBaHUM, IOJyYEHHUE
STUJIECHA W  HW3Y4YEHHWE €ro  CBOWCTB,
KAUECTBEHHBIE  PEAaKIMU  OPraHUYECKUX
BCIIIECTB, JICHaTypalus 0€eJIKOB npu
HarpeBaHuH, LIBETHbBIE peakuuu
0enKoB;(pa3oKeHrne MePoKCUIa BOJIOPOIa B
IIPUCYTCTBUU KaTaJU3aTopa, OIpEAcICHUE
Cpellbl pPAacTBOPOB BELIECTB C IOMOIIbIO
YHUBEPCAJIBHOTO  HMHJAUKATOPA,  BIIUSHUE
pasIMYHBIX  (aKTOpOB ~ HAa  CKOPOCTh
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XUMHYECKON pEaKkIuu, pPeaKkIuh HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIMK Ha CyJIb(aT-
, kKapOOHAT- M XJOPHUI-aHUOHBI, HA KATHOH
aMMOHHUS;, pEIIeHHUEe HKCIEPUMEHTATbHBIX
3a1a4 o TeMaM «MeTtannbp 51
«Hemeramneny) B COOTBETCTBUU C PaBUIIAMH
TEXHUKHA O€30MacHOCTU MpH OOpalIeHUU C
BelIeCTBAMHU u 1abopaTopHbIM
000pyI0OBaHUEM, Npedcmasisims Pe3ynbTaThl
XUMHUYECKOTO  JKCIEpUMEHTa B Qopme
3allUCH  YPaBHEHUH  COOTBETCTBYIOLIMX
peakuui U @opmyauposams BBIBOIABI Ha
OCHOBE 3THX PE3yJIbTATOB;

KpUmu4ecky aHaiusuposams XUMUYECKYIO
UHPOPMALIHIO, TIOJy9aeMyl0 M3  Pa3HBIX
uctounukoB (CMU, Uurepuer u ap );
cobnodame  npasuia 9KOJIOTUYECKU
11e1eco00pa3HOro TMOBEIEHUs B OBITY U
TPYJIOBOU IEATEIHHOCTH B LENISIX COXPAHEHUS
CBOETO 3/10POBbS M OKPYXKAIOLIEH IPUPOJHOU
CpeIlbl; 0CO3HA8amMb ONACHOCTh BO3JCHCTBUS
HAa OKUBBIC OPraHU3MBI  OIPEACIEHHBIX
OpraHMYECKHUX BEIIECTB, IMOHUMAs CMBICH
nokazarens [IJIK, nosacuame na npumepax
CIocoObl yMEHbIIIEHUS U MPEAOTBPAILICHUS UX
BPEHOTO BO3- JIEHCTBHS Ha OpraHU3M

YyeJI0BEKa;

BbinyckHuk MOJIYYHT BO3MOKHOCTh
HAYYUTHCH:

HaGmronats, OITMCBLIBATh XUMHYECKHE

MPOLECChl M SBIEHUS, OPraHU30BBIBATH U
MPOBOJANTh  XHUMHYECKHE  JKCIICPUMEHTHI,
BBIIBUTATh TUIOTE3bl, BHISBISTH 3aBUCHUMOCTh
MEXTY HCCIIC Ty eMBIMU BEJTMYMHAMM,
OOBSCHATH  TOJYYEHHBIE  PE3yNbTaThl U
(GhopMyITUPOBATh BHIBOJIBI

2. CTPYKTYPA U COAEP KAHUE YYEBHOTI' O ITIPEJIMETA

2.1. O6beM y4eOHOI TMCHUIIMHBI M BH/IbI Y4eOHOMH padoThl

Bup yueOHoit padoTbl Oobvem uacos
Oo0s3aTesqbHAsI Ay IMTOPHAsA yueOHas Harpy3Ka (Bcero) 76
B TOM YHCIIE!
JEKIHNH 48
nmabopaTopHbIE PaOOTHI 4
PAKTUYECKHE 3aHSTUS 24
Hmoeosas ammecmayus 8 popme sK3amena




2.2. Kanenna

DHO-TEMATHYECKHUI IJIAH U coJep:KaHue Y4eOHOro npeaMera «KXuMus»
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HauMeHnoBanue
pa3/iesioB U TeM

KoanuecTBo
4acoB

Tema 3aHATHSI.
Copep:xanue yueOHOro MaTepuaJia, JadopaTopHble  NPaKTHYECKHE
3aHATHS 00YYAIOIIUXCS

Hﬂa}mpyemue BH/IbI 1I€ATECJIBbHOCTH
Oﬁy'-lalO].l.[l/lXCﬂ HCXO0Ad U3 NNPEAMETHBIX U
MeETalPEeAMETHBIX PE3yJabTaTOB

DJIEKTPOHHbIE U
U poBbie pecypcsl

1

2 3

4

5

Paznea 1. TeopeTuuecKkue 0CHOBbI OPraHUYeCKON XUMHH

Tema 1.1.
IIpeamer
OpPraHUYecKoi XMMHH.
Teopusi XMMHUYECKOI0
CTPOEHMs
OpPraHnYyecKux
CcOoeTMHEH U

JIMYHOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH OHMMATh U IPHHUMATH MOTHBEI, HAMEPEHHS, JIOTHKY
U apryMeHTBl JPYTHX IPU aHANU3€ Pa3UYHbIX BHJIOB y4eOHOH NEATETbHOCTHU; IIEHHOCTHOTO
OTHOIIEHUSI K MCTOPHMYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHOW XHMHM; TOTOBHOCTH
OLIEHUBATh CBOE MOBECHUE U MOCTYIKH CBOMX TOBAPHUINEH C MO3HUIUI HPAaBCTBEHHBIX U MTPABOBBIX
HOPM M OCO3HAaHHE IIOCIIEJICTBHII 3THX MOCTYIIKOB; IIOHUMaHH CICUU(DUKA XUMHH KakK HayKH,
OCco3HaHMsI €€ pond B (OPMHPOBAHUM PANMOHATEHOTO HAyYHOTO MBINUICHHS, CO3JaHUH
LEJIOCTHOTO TPENCTaBICHUsT 00 OKpY)KarolmleM MHUpe Kak O eANHCTBE NMPUPOJBI U YeNIOBEKa, B
MO3HAaHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH Mpo0ieM COXpaHEeHUs IPHUPOTHOTO
paBHOBecus

IMo3naBaTtenbHble Y'Y /I: ucnons30BaTh Npyu OCBOCHUH 3HAHHUMN MPUEMBI JIOTHYECKOTO MBIIILICHUS
BBIICTATh XapaKTepHbIE MPH3HAKHW MOHITHUH M yCTAHABIMBATh WX B3aUMOCBS3b, HCIIOIb30BATH
COOTBETCTBYIOIINE TOHATHS M OOBSCHEHHS OTICHbHBIX (DaKTOB M SIBICHUH; BBIOMpPAThH
OCHOBAaHUS M KPUTEPHUHU IS KIACCU(HUKAINU BEIIECTB U XMMHUYECKUX PEaKIUi; yCTaHABIMBATh
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXy U3y4aeMbIMU SIBICHUAMY;

KovmmyHnnkaTusHubie Y'Y/ 3a1aBaTh BOIPOCH! 110 CYIIECTBY 00CYKIaeMOH TEMBI B X0JIe JHAJIOTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIMPOBATH CBOM IPEMJIOKSHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4un

PeryasituBubie YYJI caMOCTOATENBHO IUIAHUPOBATh M OCYLIECTBISATH CBOIO IO3HABATENIbHYIO
JeATeTbHOCTb, ONpefenss e Nend W 3aJadl, KOHTPOIMPOBAaTh M IO Mepe HEOOXOAUMOCTH
KOPPeKTHPOBAaTh Mpe/ularaéMblii aJrOpuTM AEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIeTOBATENECKUX 3a]ad, BEIOMpaTh Hambosee 3(PQGEKTHBHBINA CrIOCO0 MX PEUICHUS C YYETOM
NI0JTYYEHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKLUSX;

Coaepixanue yueOHOT0 MaTepuaja 6

1. Ilpeamer opranmveckoii XMMHHU: €€ BO3HUKHOBEHHUE, pPa3BUTHE HU 2
3HAUCHNE B ITOJIyICHUH HOBBIX BEIIECTB U MaTE€PHATIOB

Teopust crpoeHus opranmdeckux coeauHenuit A.M. byrtnepoBa, eé
OCHOBHBIE TToJI0keHNsT CTPYKTypHBIE (POPMYITBI OPTaHNIECKHX BEIIECTB
T'omomnorus, usomepus

Xumuueckas cBA3b B OpraHUYECKUX COSIUHEHUSX: KpaTHBIE CBA3U, G- U T-

CBSI3U
[Ipencrapienne 0  KiaccHGUKAMM ~ OPraHUYECKUX  BEIIECTB
HomeHknaTypa OpraHMYecKMX COEJUHEHMH (cucremaTHdeckas) u
TPUBHANBHBIE  HAa3BaHUS  BAXHEHIINX  TPEACTABUTENEH  KJIACCOB
OPTaHNYECKHX BEIIECTB

JdeMoncTpanuun

O3HaKOMIJICHHUEC C 06pa3HaMI/I OpraHn4eCKuX BEHICCTB U MaT€pualaMUu Ha
UX OCHOBE; OIMNBITBI MO NPEBPALICHUIO OPraHHYCCKUX BEUICCTB IIpU

MOHATHI
TIPU3HAKH),

PackpbiBaTh ~ CMBICT ~ H3y4aeMbIX
(BBISIBIATE WX  XapaKTepHbBIE
YCTaHABIMBATh UX B3aUMOCBS3b
[MpuMeHATs TONOXKEHHS TEOPHH  CTPOCHUS
opranuueckux coeauHennit A. M. Bytneposa s
OOBSICHEHHS] 3aBHCUMOCTH CBOWCTB BELIECTB OT
HX COCTaBa M CTPOEHUS

Hcnons3oBaTh XUMHYECKYIO CUMBOJIUKY I
COCTaBJIEHUS MOJEKYJIAPHBIX M CTPYKTYPHBIX

(pa3BEpHYTOIA, COKpAIIEHHOM) hopmyn
OpraHUYeCcKUX BEIECTB

Ompenensatb  BUABI ~ XHMHYECKOH  CBSI3H
(omuHapHBIE,  KpaTHBIE) B  OPraHUYECKHX
COC/IMHEHHMSIX.

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

esson/6149/
https://resh.edu.ru/subject/l

esson/4823/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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HarpeBaHuu (TIaBJIeHHEe, 00YTIMBaHUE U TOPEHHUE) PackpeiBaTh poJib OPraHUYECKOM XUMHH B )KU3HU
IIpakTHYeckne U 1a00paTOpPHbIe 3aAHATHSI 4 YeJIoBeKa, HMIIIIOCTPUPOBATH CBS3b C APYTUMH
IIpakTueckoe 3anstie 1. MoaenupoBaHue MOIEKYI OPraHUUECKUX 4 HayKaMH
BEIIIECTB. HabmtonaTe M ONKCHIBATH JEMOHCTPAI[OHHBIE
CocraBieHue TOMOJIOTOB U U30MEPOB OPraHUYECKUX COEAUHEHUI OTIBITHI; POBOJIUTE U OMHCHIBATE J1A0OPATOPHBIE
OIIBITEI
Pa3nes 2. YriieBoaopoasl 18

Tema 2.1 [Ipegenbubie
YIJIeBO/IOPO/IbI -
AJIKAHBI

JIMYHOCTHBIE Pe3y/abTaThl: AKTUBHOIO HEMPUATHS ACHCTBUMN, MIPUHOCAIIMX BpPEl OKpYXkKarolen
MIPUPOJHON Ccpefe, YMEHHs IMPOrHO3MPOBaTh HEONATONPHUATHBIE SKOJIOTMYECKHE IMOCIEACTBHS
MpeANPUHUMAEMbIX JASHCTBUI M TNpemoTBpaiaTh HX; HAIWYUS Pa3BUTOTO 3KOJIOTMYECKOTO
MBIIIEHUS, 3KOJOTHUECKON KyJIBTYpBI, ONBITA AESTENLHOCTH 3KOJIOTMYECKOil HalpaBIeHHOCTH,
YMEHUS PyKOBOACTBOBAaTbCS MU B [I03HABATEIbHOM, KOMMYHHUKATUBHOM U COLIUANBHOMN [IPAKTHKE,
CIOCOOHOCTH 1 YMEHHS aKTHBHO TIPOTHBOCTOSTH HIEOJIOTUH XeMo]oOoum;

IHo3naBareabnble YY/I: Bragers OCHOBaMH METOAOB HAay4yHOIO IIO3HAHUS BEILIECTB U
XUMHYECKUX peaknui; QopMynupoBaTh Lend ¥ 3agadd  HCCIENOBAHHS, HCIONB30BaTh
MIOCTABJICHHBIE W CAMOCTOSITENIHO C(OPMYINPOBAHHBIE BOIPOCH B KauecTBE WHCTPYMEHTa
MIO3HAHUS ¥ OCHOBBI A7 ()OPMHUPOBAHUS THIIOTE3HI 1I0 TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUH; BIaJeTh HaBBIKAMU CAMOCTOSITENBHOTO IIAHMPOBAHUS M NPOBEACHHUS YICHHYECKHX
9KCIIEPHIMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONOAATh 3a XOIOM MPOIECCa, CAMOCTOATEIBHO
IIPOTHO3MPOBATh €ro pe3ysbTaT, (OPMYIUPOBaTh OOOOIIEHHS M BBIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTATOB HCCIIENOBAHHSA, COCTABILITh OOOCHOBAaHHBIH OTYET O MPOAENAHHOU
paboTe; TmpHOOpETaTh OMBIT YYCHUYECKOW HCCIEeNOBATENIbCKOM M IPOSKTHOM IesTEeIbHOCTH,
NIPOSIBIIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITENFHOMY ITOHUCKY METOJIOB DPEIICHHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3In4YHbIX METOA0B II03HAHUS;

KommynukatuBHble Y'Y/l 3a1aBaTe BOIMPOCHI [0 CYIIECTBY 00CYKAaeMOI TEMBI B X0JI€ TUaJIOra
W/MIM JWCKYCCHH, BBICKA3bIBaTh HAEH, (OPMYIHMPOBATH CBOM IPEHTIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI IPEUTOKEHHOM 3a/1a91

PeryasituBnubie YYJI caMOCTOSTENBHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOIO ITO3HABATEIbHYIO
JIeATENBHOCTD, ompenersas e€ LeaM M 3aJa4dd, KOHTPOJIMPOBaTh M MO Mepe HeoOXOIUMOCTH
KOPPEKTHPOBaTh MpeJylaraeMblii  aJropuT™M JAEHCTBHH TNpPU  BBINOJIHEHUHM YYeOHBIX H
HCCIIeI0BAaTEIbCKUX 3aa, BBIOMpaTh Hanboiee 3(QEKTHBHBII CIOCO0 MX pEUIeHHS C YYETOM
MIOJTYYEHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEaKIMSIX;

Conep:xkanmne y4eGHOT0 MaTepuajia 4 https://resh.edu.ru/subject
1 AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUI psii MeTaH u 3TaH — 4 PackppiBaTh  CMBICI  H3y4aeMBbIX nonstuii | /lesson/6151/
HpPOCTEHINE MNPEACTABUTEIN AJIKaHOB: (GHU3UYECKHE W XUMHUYECKHE (BBIABIITh ~ MX  XapakTepHble  NPHU3HAKH),

CBOMCTBa (peaKL[I/II/I 3aMCUICHUSA U FOpeHI/Iﬂ), HaXO0XJICHUE B NPUPOJE,
TOJIY4YEHHUE U IPUMEHCHUE

YCTaHABIIMBAaTh HMX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME TMOHATHS TP  ONHCAHUH
COCTaBa, CTPOCHHUS " IpeBpaleHUH
OPTraHUYECKUX COETMHEHUN

Hcronp30BaTh XMMHUYECKYIO  CHMBOJHKY JUIS
COCTaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpAaIEHHON) hopmyn
OpPTaHNYECKHX BEIIECTB

VYcraHaBIMBaTh MPUHAJIKHOCTh BEIIECTB K
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ONpefeNnéHHOMY  KJIacCy YIJIEBOJOPOJAOB IO
COCTaBy M CTPOEHMIO, Ha3plBaThb UX IO
CHCTEMAaTHUECKOH HOMEHKJIAType; IpPUBOAUTH
TpUBHAIBHbIE Ha3BaHHA OTIENbHBIX
IpejcTaBUTeNel yriIeBo10poJoB

HWuanBuayaabHbIe POEKTHI
M3yuyenne buonakeTos.

Tema 2.2.
HenpenesbHble
YIJIeBOJOPOABI:

aJIKeHbl, ATKaHEeHbI,

AJIKHHBI

JIMYHOCTHBIE pe3yJIbTaThl: COOIIOJEHHUA NPaBHI 0€30MacHOro OOpalieHHs C BEIECTBAMH B
OBITy, TTOBCEHEBHOM XH3HU U B TPYJOBOH JEATEIbHOCTU; TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
HWHIUBUYaJbHOW TpaeKTOpHH o0pazoBaHus, Oynymield mpodeccuy u peanu3anuyd COOCTBEHHBIX
KHU3HEHHBIX IUIAHOB C yYETOM JHYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEN K XHMUH, UHTEPECOB U
noTpeGHOCTEH 00MIeCTRa;

IMo3naBartenbnbie YY/I: CTpOUTH JIOTHUECKUE PACCYKACHHS (MHIYKTHBHBIE, AEXyKTUBHEIE, ITO
aHAJOTHH), BBIIBIITH 3aKOHOMEPHOCTM ¥ TIPOTHBOPEYMSI B PAcCMATPUBAEMBIX SIBICHUSX,
(OopMyIHpOBaTh BEIBOJBI M 3aKIIOYCHHS; NPUMEHATH B IIPOLECCe IO3HAHMS MCIONB3yeMbIe B
XMMHH CHMBOJHMYECKHE (3HAKOBBIE) MOMENH, MPeoOpa30BBIBATh MOJEIbHBIC NMPEIACTABICHUS —
XMMHYECKUH 3HaK (CHMBOII) 3JIEMEHTA, XUMHUecKas (popMyJia, ypaBHEHNE XUMHUIECKOH peaKIiu
IIPU PEIICHUH YYeOHBIX IO3HABAaTENbHBIX M IPAKTHYECKUX 3a/1ad, IPHMEHATh Ha3BaHHbBIC
MOJIETIbHBIE MIPEACTABICHUS AN BBIABICHHS XapaKTEPHBIX NPHU3HAKOB M3yYaeMBIX BEIIECTB H
XUMHYECKUX PEaKIHi;

KommynukatuBable YYJ/I: BeICTymate ¢ Ipe3eHTalUeld pe3ysibTaToB IO3HABATEIbHOU
JeATeIbHOCTH, TIOJIy4EHHBIX CAMOCTOSITENILHO MM COBMECTHO CO CBEPCTHHKAMM NP BHITOTHEHUH
XMMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOH pPabOTHl 110 HCCIIETOBAHHIO CBOWCTB HM3YyYaeMBIX
BEIECTB, peAM3aliy Yy4eOHOro NpoekTa ¥ (GopMyIHpOBaTH BBIBOABI MO pe3yjbTaTaM
MPOBENEHHBIX HCCIICAOBAHMI IMyTEM COTJIACOBAaHHS IMO3MLUN B XoAe OOCYXIeHHS W oOMeHa
MHEHHAMHI

PeryasituBuble YVY/I: oOCylIeCTBIATh CAMOKOHTPOJb CBOEM JEATENbHOCTH Ha OCHOBE
caMOaHaJIM3a M CAaMOOIICHKH

[e}

Coaepixanue yueOHOT0 MaTepuaja

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

1. AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH PsiZi DTHIICH U MPONUIICH 4
— TIpOCTeHINe MPEACTABUTEIN ANKEHOB: (U3MYECKHE W XUMHUYECKHE
cBoifcTBa (peakIuy THIPUPOBAHMS, TATOTCHUPOBAHMS, THAPATAIH,
OKHCIICHUSI ¥ TOJIMMEPH3allHH), TOTyIeHNE U IPUMEHEHHE

Aaxanuenbl byraanen-1,3 u MmetunOyTaaueH-1,3: ctpoeHue, BaXHEHIINE
XAMHYeCKHe  CBOWcTBa  (peakumust —mnomuMepumsanuu)  [lomyuenue
CHHTETHYECKOTO KaydyKa U Pe3UHBI

AJKHHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psif
AneTusieH — NpOCTEHIINI NpeACTaBUTENb aJKUHOB: COCTaB, CTPOCHUE,
¢usnyeckie W XMMHYECKHE CBOWCTBa (peakiuu THUAPUPOBAHMUSA,
TaJOTeHUPOBAHMs, THAPATAllH, TOPEHHs), TIOJyYeHHE U TPUMEHEHHE

IIpakTHYecKHe 3aHATHS 2

[IpakTuyeckoe 3ansaTue 2. [lomydenue sTUIEeHa U U3YUEHUE €r0 CBOMCTB.
BrIunCIIeHHS TI0 YPAaBHEHUIO XUMHYECKON peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHO- I'0 BEelECTBA WIM NPOAYKTA PEaKLUH 10

Omnpenenstb BHIBl XUMHYECKOIl CBSI3M B
MOJIEKyJIaX ~YIJEBOJOPOJOB; XapaKTepHU30BaTh
3aBHCHMOCTb PEaKIHOHHOM CIIOCOOHOCTH
YIJICBOJIOPOAOB  OT KPAaTHOCTH KOBAJICHTHOMN
CBI3M  XapaKTepu30BaTb COCTaB, CTPOCHHE,
npuMeHeHne, (GHu3MYecKHe M XUMHYECKHe
CBOICTBa, BaKHEWIIHE CIOCOOBI MONYYEHHS
TUNUYHBIX MPEICTABUTENCH Pa3INYHBIX KIACCOB
YIJIEBOAOPOZIOB  (MeTaHa, 9TaHa, OTHJICHA,
areTnieHa, Oyraauena-1,3, 6eHsona)

CrnemoBaTh mpaBmiaM Oe30macHOH paboTHI B
7ab0paToOpHU TPH HCIOJIL30BAHUH XHUMHYECKON
nocyasl ¥ 00OpYZOBaHUS, a TAKKe IpaBHIIaM
o0pallleHUsT C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMH TI0 BBIIOJHEHHIO JIAGOPaTOPHBIX

esson/5412/
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U3BECTHBIM Macce, 00bEMY, KOIUUECTBY OJHOTO U3 UCXOHBIX BEILIECTB
WM IPOJYKTOB PEaKIINH)

OTIBITOB M NMPAKTUIECKHX PabOT MO MOIyUEHUIO U
U3YYEHHIO OPTAaHHMYECKUX BEILECTB
IIpencraBnsTe pe3ynpTaThl IKCIEPHUMEHTa B
¢dopMe 3amucu ypaBHEHHI COOTBETCTBYIOLIMX
peakIii M jmenaTh BEIBOJBI HA HX OCHOBE

Tema 2.3
ApomaTHyeckue
YIJ1€BOJOPO/bI

JIMYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH IOHMMATh M IPHHUMATH MOTHBEI, HAMEPEHHS, JIOTHKY
W apryMeHTHl JPYTHX INpU aHAIN3€ PA3IMYHBIX BUJOB y4eOHOW NEATEIbHOCTH; IIEHHOCTHOTO
OTHOLICHUSA K HCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUECTBEHHOH XMMHUM; T'OTOBHOCTU
OLIEHUBATh CBOE MOBECHUE U MOCTYIKH CBOMX TOBAPHUINEH C MO3HUIUI HPAaBCTBEHHBIX U MTPABOBBIX
HOPM M OCO3HAHHE IIOCIIEJICTBHII 3THX MOCTYIIKOB; IIOHUMaHH CICUU(DUKA XUMHH KakK HayKH,
OCO3HaHMs €€ ponud B (OPMHPOBAHUM PALMOHATHHOTO HAYYHOTO MBIIUIEHHS, CO3JaHUH
LETOCTHOTO MPEJCTaBICHUs] 00 OKPY)KalolIeM MHUpE KaK O eANHCTBE NMPUPOJIBI U UeNlOBEKa, B
MO3HAHUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHWH Mpo0iieM COXpaHEeHUs IPHUPOIHOTO
paBHOBecUs

IHo3naBarteabHble YY/I: UCTIOIb30BaTh IPU OCBOCHUM 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIICHUS
— BBIICJIATh XapaKTEpHbIE IPU3HAKY MOHATUN U yCTAaHABIMBATh X B3aUMOCBS3b, HCIOIb30BaTh
COOTBETCTBYIOIINE TOHATHS I OOBSCHEHHS OTICHBbHBIX (DaKTOB M SIBICHHUH; BBIOMpPAThH
OCHOBAaHUS M KPUTEPHHU IS KIACCU(HUKAIMU BEHIECTB M XUMUYECKUX PEaKIHUil; yCTaHABIHBATH
MIPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXKIY N3yIaeMbIMHU SIBICHUSIMU;

KommynukatuBHble Y'Y/l 3a1aBaTe BOIPOCH [0 CYIIECTBY 00CYKIaeMOI TEMBI B X0JI€ TUaJIOra
W/WIM JWCKYCCHH, BBICKAa3bIBaThb HAEH, (OPMYJIMPOBATH CBOM IPEIJIOKEHUS OTHOCHUTEIBHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4n

PeryasituBnubie YYJI caMOCTOSTENBHO IUIAHUPOBATH M OCYLIECTBIATH CBOIO ITO3HABATEIIHHYIO
NeATeIbHOCTb, Ompenerss e€ Lelu W 3aJadd, KOHTPOIMPOBAaTh M IO Mepe HEOOXOANMOCTH
KOPPEKTHPOBAaTh MpeJularaeMblii aqrOpuT™M A€HCTBHI IpH  BBINOJNHEHUH YYEOHBIX U
HCCIIeTOBATENECKUX 3a]ad, BEIOMpaTh Hambosee 3(QEKTHBHBINA CrIOCO0 MX PEUICHUS C YYETOM
TIOJTyYCHUSI HOBBIX 3HAHHH O BEIIECTBAX U XMMHUECKUX PEAKIHAX;

Copep:xanne yueGHOro MaTepuaJa 4

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

1 Apensl Ben3our: coctas, cTpoenue, Gpu3nueckue U XMMHYECKUE CBOMCTBA 2
(peakiy raJoreHUpOBAHMS M HUTPOBAHHUS), OJNyYECHHE U IPHMEHEHHE
Tonyon: cocmas, cmpoenue, Qusuueckue U Xumuueckue CE0UCMEA
(peakyuu 2ano2eHUpoBaHUs U HUMPOBAHUS), NOTYHUEHUEe U NPUMEHEHUe
TOKCHYHOCTH ~ apeHOB  ['eHeTmueckas  CBsi3b  YIJIEBOJIOPOJIOB,
NPHHAJISKANIMX K PA3IHYHBIM KJIaccam

IIpakTHYecKHe 3aHATHS 2

[IpaxTuueckoe 3anstue 3 CocrapieHne Ha3BaHUI OpraHUYECKUX
coeauHeHul no HoMeHknatype IUPAC

BBIABIATH  T€HETHYECKYIO  CBSI3b  MEXIY
YIJIEBOAOPOJAMU M TOJATBEPXKIATh €€ Haauuue
YPaBHEHUSIMH COOTBETCTBYIOIUX XUMHUYECKUX
peaknuii ¢  HCIONB30BAaHHEM  CTPYKTYypPHBIX

dopmy

esson/4775/

Tema 2.4
IIpupoansbie
HCTOYHUKH

YIJ1eBOIOPOIOB U UX
nepepadoTka

JIMYHOCTHDBIE Pe3yJIbTATHI: AKTUBHOTO HEMPUATHS JEHCTBHI, IPUHOCIINX BPEl OKpyKarouiei
MPUPOJHON Cpelle, YMEHHs POrHO3MPOBATh HEOIATONPUITHBIE IKOJOTHIECKHUE ITOCTEACTBHS
MPEANPUHAMAEMBIX JICHCTBUI M TPEIOTBPAIIATh HX; HAJIWYUS Pa3BHUTOTO AKOJOTHIECKOTO
MBIIUICHAS, JKOJOTHYECKOU KYJIBTYPBI, OMBITA JESTEIFHOCTH KOIOTHIECKON HAMPaBICHHOCTH,
YMEHHS PyKOBOZCTBOBATHCS MM B [T03HABATEIBHON, KOMMYHUKATHBHOU U COLIMAIILHON MPAKTHKE,
CIOCOOHOCTH M YMEHHSI aKTHBHO MPOTUBOCTOSAThH MCOJIOTHH XeMo(hoOuH;
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Ilo3naBatenbHble YVY/I: Biaferb OCHOBaMH METOJOB HAy4YHOTO TIO3HAHUS BEILIECTB H
XUMHYECKUX peakuuit; QopMynupoBaTth [end ¥ 3agadd  HCCICAOBAHHS, HCIONB30BaTh
MOCTaBJICHHBIE U CAMOCTOATENBFHO C(HOPMYJIUPOBAHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTa
MO3HAHUS ¥ OCHOBBI JJIs1 JOPMUPOBAHUS TUIOTE3HI 10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBACMbIX
CyKI€HUH; BIIaleTh HABBIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U IPOBEACHHS YUCHHUECKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOJIIOATh 3a XOIOM Mpolecca, CaMOCTOSATEIBHO
IIPOTHO3WPOBATh €ro pe3ysbTaT, (OPMyIUpOBaTh OOOOIIEHHS M BHIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEOBAHUS, COCTABISATh OOOCHOBAHHBIM OTYET O NPOJEIaHHOI
pabote; mpuOOpeTaTh OMBIT YYCHHYECKOW HCCIICAOBATEIILCKONM M IMPOSKTHOH JESITEIBLHOCTH,
MPOSIBIIATE  CLIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOAOB DEIICHHS
MPAKTUYECKHX 3a/1a4, IPIMEHEHUIO Pa3InYHBIX METOAOB ITO3HAHUS;

KommyHnukaTuBHble Y'Y/l 3a1aBaTh BOIPOCHI [0 CYLIECTBY 00CYKAaeMOI TEMBI B X0/I€ IUaJOra
W/WIM JHUCKYCCHH, BBICKAa3bIBaTh HACH, (OPMYJIMPOBATh CBOM MPEHJIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4un

PeryasituBnubie YYJI caMOCTOSTENBHO IUIAHUPOBATH M OCYLIECTBIATH CBOIO ITO3HABATEIHHYIO
NIeITeNIbHOCTh, Openesist e€ NeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeoOXOIMMOCTH
KOPPEKTHPOBaTh MpelularaeMblii  aJrOpuTM JAEHCTBHH IpU  BBIIOJHEHUH YYeOHBIX W
HCCIIeIOBATENBCKUX 3a7ad, BEIOMpaTh Hanbosee 3(PQEKTUBHBINA CrIOCO0 MX PEUICHUS C YYETOM
MIOJTYYCHUs HOBBIX 3HAHUH O BEIIECTBAX M XUMHUYECKHX PEAKLIUIX;

Copep:xanne yueGHOro MaTepuaJa 4

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

1. IIpupoaHble HCTOYHUKH YTIJIEBOAOPOAOB [IpHpOIHBIA Ta3 M MOMYTHEIC 2
HedTsaHble Ta3sl HedTh U e€ mpoucxoxnenue CrocoObl mepepaboTKu
HE()TU: TIEPErOHKA, KPEKUHT (TCPMHUUYCCKUMN, KAaTATUTHYCCKUI), THPOJIU3
TIpoaykTsl mepepabOTKH HEPTH, UX TPUMEHEHHE B MIPOMBIIIJICHHOCTH U B
6biTy KaMeHHBIH yrosib i IPOAYKTHI ero nepepaboTKu

IIpakTHYecKHe 3aHATHS 2

[IpakTnueckoe 3anstie 4. O3HakoMJeHHE C oOpa3laMM IUIACTMAce,
KaydyyKOB ¥ PE3HMHBI, MOJCIMPOBAHHE MOJCKYJ YIJIEBOJOPOAOB H
raJoreHOMPOU3BOTHBIX

Hcronp30BaTh  €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUST — TIPOBEICHHE, HaOMIOAEHHE W
ornucaHue XHUMHYECKOTO IKCIIEpHIMEHTA
(;1abopaTopHBIC M IPAKTHYECKUE PAOOTHI)
XapakTepu30BaTh HCTOYHUKH YTIICBOJOPOIHOTO
CBIpbA (He(Th, IPUPOIHBII T'a3, yroib), CIOCOOBI
UX NepepaboTKK U MPAaKTHYECKOe TPUMEHEHHE
HOJIy4aeMbIX MPOAYKTOB
IMpoBomUTh  BBIYMCIEHUS IO
XUMHYECKOH peakinu
CaMOCTOSTENbHO IUTaHUPOBATh U OCYLIECTBIIATh
CBOIO [TO3HABATEIBHYIO IESITEIbHOCTH;
NPUHUMATh aKTHBHOE Y4acTHe B FPYIIOBOIL
Y4eOHOH AeSTeNTPHOCTH

YpaBHEHUIO

sson/6148/

Paznen 3 Kuciaopoacoae,

piKallMe OPraHuYecKne coenHeHus 12

Tema 3.1
Cnuptsl. ®eHon

JIMYHOCTHBIE Pe3yJIbTATBI: COOJIOJCHNS NPaBHJ 0E30MacHOr0 OOpamieHHs C BellecTBAMH B
OBITY, TIOBCEIHEBHOM JKM3HU U B TPYJOBOM NEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
WHJIMBUYaJlbHOM TpaeKTOpHU o0pa3oBaHMs, Oyayluel mpodecchn U peaan3alud cOOCTBEHHBIX
JKM3HEHHBIX IUIAHOB C y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
moTpeGHOCTEH 00MIeCTRa;

IMo3naBarenbnbie YY/I: CTPOUTH JIOTHUECKHE PACCYKACHHS (MHIYKTHBHBIE, NEXyKTUBHEIE, ITO
QHAJIOTMH), BBUBIATH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B PACCMATPHBAEMBIX SIBICHUSX,
(bopMyIHpoBaTh BHIBOJBI M 3aKJIIOYCHUS; TPUMEHATh B IpOLecCe TO3HAHUS HCIOJIb3yeMble B
XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJENIH, NPeoOpa3oBbIBATh MOJICIbHbBIC NMPEICTABICHHU —
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XMMHYECKHH 3HaK (CHUMBOII) 3JI€MEHTA, XUMHYecKas (popMyJia, ypaBHEHUE XUMUYECKOH peakiuu
IIPU PEIICHUH YYeOHBIX IO3HABAaTENbHBIX M TPAKTUYECKHX 3aJay, MPHMEHATh Ha3BaHHbBIE
MOJIETIbHBIE MPEACTABICHUS AN BBIABICHHS XapaKTEPHBIX NPHU3HAKOB M3YyYaeMBIX BEIECTB H
XUMHUECKUX pEaKIHii;

KommynnkatuBable YY/I: BeICTYynaTe ¢ Ipe3eHTalUeld pe3yibTaTOB IO3HABATEIbHOU
JIeSITEIbHOCTH, TIOJIyYCHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMH IIPH BHIIIOIHEHUU
XMMHYECKOTO SKCIIEpUMEHTa, MPAKTUIECKOH pPabOTHI 10 HCCIIEIOBAHHIO CBOWCTB HM3YyYaeMBIX
BEIECTB, peaM3aliy Yy4eOHOro NpoekTa ¥ (opMyIHpOBaTh BBIBOABI MO pe3yJbTaTaM
MPOBEIEHHBIX HCCIIEAOBAHUI MyTEM COTJIACOBAaHUS MO3ULIMH B Xone OOCyXIeHHS U oOMeHa
MHEHHAMHI

PeryasituBuble YVY/I: OCyIIECTBIATh CAMOKOHTPOJb CBOEM JAEATENBHOCTH Ha OCHOBE
caMOaHaJM3a MU CaMOOLIEHKU

Conep:xanne yueOHOro MaTepuaJa 3 https://resh.edu.ru/subject/I
1. IlpesenbHble OJHOATOMHBIE CIUPTHI METAHON M 3TaHON: CTPOCHHE, PacKkpbiBaTh CMBICH — H3y4YaeMbIX noHATH | €sson/4769/

(u3MYECKHEe U XMMUUYECKUE CBOUCTBA (PEaKIMU C aKTHBHBIMU METAJIIAMH, (BBIABNATL ~ MX  XapakTepHble  npusHaku), | https://resh.edu.ru/subject/|

raJoreHOBOIOPO/IaMH, TOpEHHe), IMpUMeHeHne BomopoaHas CBS3b yCTaHABIUBaTh MX B3aUMOCBA3b, UCIIONB30BaTh | €SS0N/5727/

JlelicTBrEe MeTaHONa M 3TaHOJIa HA OPraHU3M 4eJI0BeKa

MHOroaToMHBIE CHHPTHl OTWICHITIHKONb W TJIHIEPHH: CTPOCHHE,
(u3HyYecKre U XMMHYECKHE CBOIiCTBa (B3aMMOAEHCTBHE CO LIETOYHBIMU
MeTaJulaMH, KaueCTBeHHasl PeakLysl Ha MHOTOATOMHBIE CITUPTHI)
[eiictBie Ha oOpraHu3M deloBeka IIpuMeHeHHWe TIIHLEpHUHA U
STHJICHTIIUKOIIS

®enon CTpoeHHE MOJEKYNbl, (U3UYCCKHE W XHUMHUYCCKHE CBOWCTBA
¢enona ToxcnuHoCTh (eHona [Tpumenenne denona

JdemoncTpanus

TOpEHHe CIHPTOB;

OKHCJIeHHe 3TaHoda okcuaoM Meau (11);

B3aUMOJICHCTBHE IIUIepHHA ¢ THApokcuaoM mean (11);

OKHCIICHUE aJlbJIETHJOB aMMHAuHBIM pacTBOpPOM okcHza cepedpa (1)

u ruapokcugom meu (11);

COOTBETCTBYIOLIAE  MOHSITHS
coCTaBa, CTPOECHUS u
OpraHUYECKUX COeTUHEHUN
Hcnonb30BaTh XUMHYECKYIO CHMBOIIHKY — UIS
COCTaBJICHUSI MOJICKYJISAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpAIEHHON) dbopmyn
OpraHMYEeCKUX BEIIECTB

VYcraHaBnuBaTh PHHAJICKHOCTH BEIIECTB K
OTpEeAENEHHOMY KJIacCy 10 COCTaBy M CTPOCHHIO,

IpU  OTHCAHHUU
MpeBpalleHuit

Ha3bIBaTh UX 1O  CHCTEeMaTHYeCcKOH
HOMEHKJIAType; MIPUBOANTD TpUBHAIBHEIE
Ha3BaHHSA

OTJENIBHBIX npeacTaBuTeNei KUCJIOPOJ-
COJIepKalIuX COSAMHEHUI

XapakTepu3oBaTh COCTaB, CTpOEHHE,
NpUMeHeHHe, (QU3NYecKne M XUMHYECKHUE
CBOWCTBA, BaXKHEUIME CIOCOOBI TONyYSHHS

TUNUYHBIX TPEICTABUTENCH Pa3INYHBIX KIACCOB
KHCIIOPOJCOIEPIKAIMX COeAWHEeHHH (MeTaHoua,
9TaHONa, TJWIEpWHA, (EHONA);  BBIABIATH
TCHETHYECCKYI0  CBA3b  MEXIY  HHMH |
l'lO)lTBep)K}laTb eé HaJIN4YHue ypaBHeHI/IﬂMH
COOTBETCTBYIOIIMX XMUMHMUYECKUX peakuuil ¢
HICIIOJIb30BaHHUEM CTPYKTYPHBIX HOpMYJI

Tema 3.2
AJabaeruabl.
KapGonoBbie

KHCI0THI. CJI03KHbIE

JIMYHOCTHDBIE pe3yJbTaThbl: CIIOCOOHOCTH ITOHUMATE U NpUHUMATb MOTHBBLI, HAMECPEHUS, JIOTUKY
WU apryMEHTBI JIPYTUX NPU aHAIM3€ PAa3JIMYHBIX BHUIOB y‘Ie6H017I JACATCIIBHOCTH, IICHHOCTHOI'O
OTHOIIEHHSA K HCTOPUYECKOMY M HAY4YHOMY HACJICAUIO OTE€YECTBEHHOU XHMHH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHUE U IMOCTYIIKU CBOUX Tosapnmeﬁ C l'[OSI/IL[I/Iﬁ HPaBCTBCHHBIX U IMMPAaBOBLIX



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
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3¢pupsl

HOPM U OCO3HAHHE MOCICACTBHI ITUX MOCTYIKOB; IIOHUMAaHUs CIEU(GUKA XUMUH KaK HayKH,
ocozHaHus e€ pond B (POPMHUPOBAHUHM PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JAaHHUU
LIEJIOCTHOTO TPEACTaBICHUA 00 OKpY’KAIoIleM MHpPE KaK O eJHHCTBE IMPUPOJBI U YEJIOBEKa, B
MO3HAHUM TPHPOJHBIX 3aKOHOMEPHOCTEHl M pelleHHH MpoOjeM COXpaHEHUS HPUPOIHOTO
paBHOBeCHUS

Ho3naBaTtesabHble Y'Y /[: UCIIONB30BaTh NPU OCBOCHUU 3HAHUH MPUEMBI JIOTHUECKOTO MBIIIIJICHUS
BBIJICIIATh XapaKTepHBIC MPH3HAKU TOHITHN M YCTaHABIMBATH MX B3aUMOCBS3b, HCIOIB30BAaTh
COOTBETCTBYIOIIME TOHITUS JJIsI OOBSCHEHUS OTACIBHBIX (AKTOB W SIBICHUH; BBIOMPATH
OCHOBAHUSI M KPUTEPHHU JUTS KIACCU(UKAIMU BEIIECTB U XMMHUYECKUX PEaKLHUii; ycTaHABIMBATbH
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXIY U3y4aeMbIMU SIBICHUSAMU;

KommyHnukatuBHble Y'Y/l 3a1aBaTh BOIPOCHI [0 CYLIECTBY 00CYKAaeMOI TEMBI B X0JI€ IUaJOra
W/WIM JHUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIMPOBATh CBOM MPEHJIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUIOKECHHON 3a1a4n

PeryasituBnubie YY/I caMOCTOSTENBHO TUIAHUPOBATH M OCYLIECTBIATH CBOIO ITO3HABATEIHHYIO
JIeITeNIbHOCTh, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeOoOXOAMMOCTH
KOPPEKTHPOBAaTh MpeAiaracMblii  aqrOpUTM JCHCTBUIl TNpH  BBIMOJHCHHH y4YeOHBIX U
HCCIIeI0BaTeIbCKUX 3a1ad, BEIOMpaTh HanbOoiee d(QEeKTUBHBIN CIOCO0 MX pEIIeHUs C yYETOM
MIOJTYYCHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIIX;

Conep:kanue y4e0HOro MaTepuajia 4 https://resh.edu.ru/subject/l
1. Anpaerunbl U KeToHbl DopMalbAeruj, ameTanblIeruj; CTPOCHUE, 2 XapakTepuzoBaTh COCTaB, CTpOCHHE, esson/4776/
¢bu3nueckie W XUMHYCCKHE CBOWCTBA (PCaKIMH OKHCICHHS U npuMeHenue, (usnueckne W xumudeckue | https://resh.edu.ru/subject/|

BOCCTAHOBJICHUsI, KAYECTBEHHBIE PEAKIIHN ), TOJyYCHHE U TPUMEHEHUE
AreToH: cTpoeHMe, (u3MUeCKMe M XHMHYECKHE CBOMCTBa (peakiun
OKHCIICHUsI ¥ BOCCTAHOBIICHHS), IIOJNy4Ye€HHE W  IPHUMEHEHHE.
OIHOOCHOBHBIE TIpEAENbHbIE KapOOHOBBIE KHCIOTHI MypaBbHHAs U
YKCyCHas KHCJOTBI: CTpO€HHE, (pu3mueckme W XUMHUYECKHE CBOICTBA
(cBoticTBa, 00MIHE

JUISL KJTacca KUCIIOT, Peaknust 3Tepu(uKanim), ModyIeHne 1 MPUMEHEHHe
CreapuHoBass M OJIEMHOBas KHCJIOTHI Kak IIPEICTaBUTENIM BBICIIUX
KapOOHOBBIX KHUCIIOT

MBpula Kak coJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX Moollee AeiicTBue
Crnoxuble 3QUpBl Kak IPOU3BOAHBIE KapOOHOBBIX KHCJIOT ['mapomnus
cnoxHBIX 3upoB Kupel ['maponmns xupoB IIprMeHeHHE KHPOB
Buosnoruueckast posb KHPOB

IIpakTHYecKHe 3aHATHS 2

[IpakTnueckoe 3ansite 5. M3yueHue CBONCTB pacTBOpa YKCYCHOH
KUCJIOThI. BBIUMCIICHUS 1O ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl,
00BbEMa, KOJMYECTBa HMCXOJHO- IO BELIECTBA MIIH MPOIYKTAa PEaKIHU IO
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIIECCTB
WITH TIPOJIYKTOB PEAKIIH)

CBOICTBa, BaKHEWIIHE CIIOCOOBI IOJyYECHHS
TUIUYHBIX MPEICTABUTENCH Pa3INYHBIX KIACCOB
KHCIIOPOJICOIePIKAIIIX COeTMHeHU I
(dpopmanpaeruna, ameranpAeruaa, yKCYCHOM
KHUCJIOTHI, TJIOKO3Bl, KpaxMmaia, LeJUIIoN03bl);
OmnuceBaTh COCTaB, XHUMHYECKOE CTPOCHHE U
NPUMEHEHHE JKHPOB,  XapaKTepH30BaTh  HX
3HAUYCHUE JUIS )KU3HEACATEINFHOCTH OPraHN3MOB
Oco3HaBaTh ONACHOCTb BO3/CHCTBHS HA JKHBHIE
OpPTraHM3Mbl  ONpPEIENEHHBIX  OPTaHUYECKHX
BEIIECTB M MOSCHATh HAa IPUMEPax CIOCOObI
YMEHBILICHHUS U TPEJOTBPALICHHS HX BPEIHOTO
BO3/ICICTBUS Ha OPTaHU3M YeJIOBEKa
Hcnonb30BaTh  €CTECTBEHHO-HAYYHbBIE METO/IBI
NO3HAaHWSI — TPOBEACHHE, HAOMIOJEHHE |
onucaHue XUMHYECKOTO JKCIIEpUMEHTA
(;1abopaTopHbIe U MPAKTUYECKHE PaOOTHI)
CrnenoBaTh mpaBuiaM Oe3omacHOl paboThl B
1abopaTOpUM TMPU HCIIOIB30BaHUM XUMHYECKOH
nocyasl M 00OpYIOBaHMs, a TAKKE IPaBHIaM
oOpallleHUsT C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHMSAMH  BBILIOJHEHUs  J1aGOpaTOPHBIX
OIIBITOB M MPAKTHYECKUX PabOT IO MOTYYEHHUIO

esson/5952/



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
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U M3yUYCHHUIO OPTAaHUYECKUX BEIIECTB
[pencraBusiTh  pe3yibTaThl OIKCIEPUMEHTa B
¢dopMe 3amucH ypaBHEHHIl COOTBETCTBYIOLIHMX
peakiuii U AenaTh BBIBOJBI HA HX OCHOBE
[IpoBOAWTE  BBMHCIEHHWS 1O  YPAaBHCHHIO
XUMHYECCKON PeaKIuu

CaMOCTOSATENPHO TUIAHUPOBATh U OCYIICCTBISITH
CBOIO MMO3HABATCIbHY IO JIeSITEITBHOCTB;
NPUHAMATh AKTUBHOE Y4YacTHEe B TPYIIIOBOI
y4eOHOM JeSITSIbHOCTH

Tema 3.3.
YriieBoabl

JIMYHOCTHBIE Pe3y/abTaThl: AKTUBHOIO HEMPUATHS ACHCTBUMN, MIPUHOCAIIMX BpPEl OKpYXKarolen
MIPUPOJHON Ccpefe, YMEHHs MPOrHO3MPOBAaTh HEONATONPHUATHBIE SKOJIOTMYECKHE IOCIEACTBHS
IpeANpPUHUMAEMBIX ACHCTBUI U MNpPeAOTBpalllaTh MX; HAIM4YMs Pa3BUTOIO HKOJIOIMYECKOrO
MBIIUICHUS, 3KOJIOTUYECKON KyJIbTYpPBI, ONbITA AESTEIbHOCTH 9KOJOIMYECKOM HallpaBICHHOCTH,
YMEHUS pPyKOBOJCTBOBATHCS UMH B II03HABATEIbHON, KOMMYHUKAaTUBHON U COLIUANIBHOM IIpaKTUKeE,
CIIOCOOHOCTH U YMEHHSI aKTHBHO TIPOTHBOCTOSITH HJIECOJIOTUH XeMo(oOoum;

IMo3naBatenbHble YY/I: BiafeTb OCHOBaMHM METOJOB HAy4YHOTO TIO3HAHHS BEIIECTB H
XMMHYECKUX peaknui; QopMynupoBaTh mend ¥ 3aJadd  HCCIENOBAHHSA, HCIONB30BATh
MIOCTABJICHHBIE W CAMOCTOSITENIHO C(OPMYINPOBAaHHBIE BOIPOCH B KauecTBE WHCTPYMEHTa
MIO3HAHUSI ¥ OCHOBBI 7T ()OPMHUPOBAHUS THUIIOTE3HI 10 MIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYK/I€HUH; BlIaleTh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS YUCHHYECKUX
9KCIIEPIMEHTOB, COBEPLICHCTBOBATh YMEHUs HaOJIIOATh 32 XOIOM HpOolecca, CaMOCTOSATEIBHO
MIPOTHO3MPOBATh €ro pe3ysbTaT, (OPMYIUPOBaTh OOOOIIEHHS M BBHIBOABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIECJOBAHUS, COCTABISATH OOOCHOBAHHBIH OTYET O NPOJEIaHHOI
pabote; mpuUOOpeTaTh OMBIT YYCHHMYECKOW HCCIICAOBATEILCKON M IMPOSKTHOM JESITEIBLHOCTH,
MPOSIBIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEIFHOMY IIOMCKY METOJOB PEIICHHS
MIPAaKTHYECKHX 3a/1a4, MIPUMEHEHHIO Pa3INIHBIX METOI0B ITO3HAHNS;

KommynukaTuBHble Y'Y/l 3a1aBaTs BOIPOCH 10 CYHIECTBY 00CYKIaeMOI TEMBI B XOJI€ THaJoTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIMPOBAaTH CBOM IPEIJIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KECHHON 3a1a41

PeryasituBubie YYJI caMOCTOSTENHHO TUIAHUPOBATH M OCYILIECTBISATH CBOIO IMO3HABATEILHYIO
NIeSITeNIbHOCTh, OpeneNsist e€ LeNd M 3aJadd, KOHTPOJHMPOBAaTh M MO Mepe HeoOXOAMMOCTH
KOPPeKTHPOBaTh Mpe/UlaraéMblii aJrOpuTM AEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIeTOBATENBECKUX 3a1ad, BEIOMpaTh Hamboiee 3()(GEKTHBHBINA CIIOCOO MX PEIIeHUS ¢ YIETOM
TIOJTyYCHUSI HOBBIX 3HAHHH O BEIIECTBAX U XMMHUECKUX PEAKIHAX;

Copnep:xkanue y4eGHOTo MaTepuajia 3 https://resh.edu.ru/subject/I

1. YraeBoabl: COCTaB, KiacCHpUKANUsA yrieBoaoB (MOHO-, JU- H OnuchiBaTh COCTaB, XMMHYECKOE CTpoeHMe M | €5s0n/6150/
nonucaxapupl) [Moko3a — mpocTeiimnii MOHOCaXapH: 0COOCHHOCTH NpUMEHEHHe KUpOB, XapakTepusosath ux | https://resh.edu.ru/subject/|
CTPOSHMS]  MOJEKYJbl, (HU3MYECKHEe W  XUMHYECKHE  CBOWCTBa 3HAYEHHE JJIS1 )KU3HEIEATSIIbHOCTH OPTaHU3MOB esson/5413/

(B3aumopeiictBue ¢ ruppokcuaoM mead (II), okuciaeHHe aMMHAYHBIM
pactBopoM okcuia cepedpa (1), BoccTaHOBNIeHHE, OpOKEHHE TIIFOKO3BI),
HaxO0XKJCHHUE B PHPOJIE, IPUMEHEHHE, Oroorndeckas posib @OTOCHHTE3
@DpyKTO3a KaK H30MEP TIIFOKO3BI

Caxapo3a — MpeJCTaBUTEIb JIMCAXapuiOB, TWAPOJIN3, HAXOXKICHUE B

Oco3HaBaTh OMACHOCTh BO3JCHCTBHUS HA )KUBBIC
OpTaHU3MBl  ONpPEHNENEHHBIX  OPTraHUYECKUX
BEIICCTB M TOSCHATH HA MpPHMEpax CIIOCOOB
YMEHBIICHUST W TPEIOTBPALICHUS WX BPEIHOTO
BO3CHCTBUS HA OPraHU3M YeJIOBEKa



https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
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NPUpPOAE U IPUMEHEHHE.

Kpaxman u nemmono3a kak npupojaHsie monumepsl CTpoeHHe Kpaxmana
U 1e/UTI003bI Pu3nueckue 1 XuMHYECKHUe CBOUCTBA KpaxMaia (THAPOIH3,
Ka4eCTBEHHAsI PEaKLUsl C HOAO0M)

JemoHcTpanus:

B3aumojeiicTBue kpaxmaina ¢ HO10M

HMnpnBuayaabHble MPOEKTHI

PesunoBoe siino.

W3ydeHne oTnevaTkoB MajbIeB.

Kpaxmain B mpofyKTax MUTaHHS
N3yuenue miecenu

N3rotoBnenue kpacoxk.

W3zy4enne mokonana

Koncrpynposanue Monekyi1.
HccnenoBanue MOJ0Ka B JOMAIIHUX YCJIOBUSAX.
BnusiHue riroTeHa Ha OpraHu3M 4esloBeKa
HccnenoBanne aHTHOMOTHKOB.
Omnpexenenne kauecTBa MEna

BnustHue 3yOHOI macThl Ha SMab 3y00B.
HccnenoBanue HpIOTOHOBCKOM JKUIKOCTH.

Pasnea 4. A30Tc0z|epmaume OpraHn4eCKue COCIMHCHUS 3

Tema 4.1. AMHHBI.
AMHHOKHCJIOTBI.
beakn

JIMYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH OHMMATh M IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
W apryMeHTHl JPYTHX [PU aHAIW3e Pa3IMYHBIX BUJOB y4eOHOW NEATEIbHOCTH; IEHHOCTHOTO
OTHOUIEHHS K HMCTOPUYECKOMY U HAy4YHOMY HAcHEeIUI0 OTE€YECTBEHHOM XHMMM; T'OTOBHOCTHU
OIICHMBATH CBOE MOBEICHNE U IOCTYNKHU CBOMX TOBapULIEH C MO3ULMI HPaBCTBEHHBIX U IPABOBBIX
HOPM U OCO3HAHHUE TOCIEICTBHI STHX MOCTYMKOB; MOHAMAHHS CTICIU(UKH XHUMHH KaK HAyKH,
ocozHaHus €€ pond B (POPMHUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIINUICHHUS, CO3IAaHHUU
LIEJIOCTHOTO TPEJCTaBICHUsI 00 OKpY)KarolleM MHUpe Kak O €ANHCTBE NMPUPOJBI U YelIOBEKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH MpolieM COXpPaHEeHUs IMPHUPOTHOTO
paBHOBecus

IHo3naBaTteabHble Y'Y /I: UCTIOIb30BaTh IPU OCBOCHUM 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIJICHUS
BBIETISITh XapakTepHble MPU3HAKH TMOHATHH M YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME TOHSTHS s OOBSCHEHUS OTACNBHBIX (AKTOB W SIBICHHUI; BBIOMpATH
OCHOBaHUS M KPUTEPHH Ui KIacCH(UKAIIMH BEHIECTB M XUMHUYCCKUX PEAKIUil, YCTaHABINBAThH
TIPUYMHHO-CIIEJICTBEHHBIE CBSA3H MEXK1y U3y4aeMbIMH SBICHUSIMU;

KommynnkatuBHble Y'Y/l 3a1aBath BOIMPOCHI IO CYIIECTBY 00CYKAaeMOI TEMBI B X0JI¢ THAJIOTa
W/WIM JWCKYCCHH, BBICKA3bIBaTh HAEH, (OPMYJIMPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIHHO
BBINOJIHEHUS TIPEJIOKEHHON 3a71auu

PeryasstuBHbie YY /[ caMOCTOATENBHO IUIAHUPOBATh U OCYIIECTBIATH CBOI IO3HABATENBHYIO
JeITeILHOCTD, OTpenenss e Nend W 33Ja4d, KOHTPOIUPOBATH U 10 Mepe HEeO0OXOIUMOCTH
KOPPEKTHPOBAaTh TNpeAiaraeéMblii aNrOpUTM JEHCTBUI TpH  BBHIIOJHEHHH Yy4YeOHBIX U
HCCIIETOBATENLCKUX 3ajad, BEIOUpaTh Hambosee d(P(GEKTHBHBIA CIIOCOO MX PEUICHUS C YYETOM
M0JIy4€HUs] HOBBIX 3HAHHUH O BEIECTBAX M XUMHUECKUX PEaKIMIX;

I CojaepikaHue yueOHOT0 MaTepuaJja | 3
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AwmuHbl. MeTHJIaMHH M aHWIHH: CO- CTaB, CTPOCHHUE, (u3uueckue u
XUMHUYECKUE CBOWCTBA (TOPEHUE, B3aUMOACHCTBUE ¢ BOJON U KUCIOTAMH).
AMUHOKHUCIIOTHI KaK aM(OTepHBIC OpraHuuecKue coequHeHus1 Pusnyeckne
U XUMHYECKHE CBOICTBA aMUHOKUCIOT (HAa TpUMepe TJIMLIHA)
Buonoruueckoe 3HaueHre aMUHOKHUCIIOT

TlenTrmer

Benku kak npupoaHble BBHICOKOMOJEKYJSipHbIE coequHeHus llepBuunas,
BTOPHYHAS M TPETHYHAS CTPYKTypa OelIkoB XUMHICCKUE CBOWCTBA OEIKOB:
THIPOJIN3, ICHATYPaLsl, KaUeCTBEHHbBIC PEaKLUH Ha OCITKU
JdemMoncTpanuun

JIeHaTypaLus OeIKOB TMPH HarpeBaHHU; IIBETHBIC PEaKLUH OEIIKOB

PackppiBaTh CMBICIT  M3ydaeMbIX MOHATUH
(BBIBIAT ~ MX  XapakTepHble  MPH3HAKH),
yCTaHaBIMBaTh HMX B3aHMOCBS3b, UCIIOIb30BATHh
COOTBETCTBYIOIINE TMOHATHSA TIPH  ONHCAHUH
coCTaBa, CTPOCHHUS u HpeBpanieHuit
OPTaHNYECKUX COECTUHEHUH

Vcmonp30BaTh XUMHYECKYIO0 CHMBOJHKY JUIS
COCTaBJICHHSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpAaIEHHON) hopmyn
OpPTraHWYECKUX BEILIECTB

OmnpenensaTh  MPUHAATIEKHOCTb  BEUIECTB K
oTpefenéHHOMY KJIacCy MO COCTaBy M CTPOSHUIO,
Ha3bIBaTh ux o CHCTEMaTHYECKOH
HOMEHKJIAType; MIPUBOANTD TPUBHAIBHEIC
Ha3BaHMs OTJENbHBIX IpeCcTaBUTeNeH
Xapaktepu3oBaTb COCTaB, CTpOEHHE,
NpUMEHeHHe, (U3NYecKne H  XUMHYECKHUE
CBOWCTBA, BaXHEUIME CIOCOOBI TONMyYCHHS
TUNUYHBIX MPEACTAaBUTENCH a30TCOAEpPIKAIINX
coenuHeHui (TmunuHa ¥ OenkoB) [loscHATH Ha
npuUMepax 3HadeHHe OeNKOB IJIsI OpraHm3Ma
YeroBeKa

Hcronp30BaTh  €CTECTBEHHO-HAYYHBIE METOIBI
MO3HaHUsT —  HaOmMIo#aTb M ONHUCHIBAThH
JIEMOHCTPAIIOHHBIH AKCIEPUMEHT
CaMOCTOSITENbHO TIAHUPOBATh M OCYIIECTBIISTH
CBOIO MT03HABATEIBHYIO JIeITeTbHOCTD;
NPUHAMATh aKTUBHOE Y4YacTHEe B TPYMIIOBOM
Y4eOHOH AeSTeNbHOCTH

https://resh.edu.ru/subject/Il
esson/4743/
https://resh.edu.ru/subject/I
esson/6296/
https://resh.edu.ru/subject/|
esson/5452/

Paznei. 5. BeicokomoJiekyIsipHbIe COeAMHEeHUs 2
Tema 5.1 JIMYHOCTHBIE Pe3yJbTAaThl: COONIONCHHS NpaBUI 0E30IaCHOTO OOpalleHUs ¢ BELIECTBAMH B
IMnacTmacesl. OBITY, TIOBCEIHEBHOM JKM3HU U B TPYJOBOH NEATEIBHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY
Kayuyku. Botokna WH/IUBUYaJbHOW TpaeKTOpHH o0pa3oBaHus, Oymymielt mpodeccnn W peann3aluyd COOCTBEHHBIX

moTpeOHOCTEH 00IIeCTRa;

XUMHYCCKHUX peaKHHfI;

KM3HCHHBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHWHU, UHTEPECOB U

[o3naBarteabHbie YY/: cTpouTh JOTHYECKHE pacCyXIeHHs (MHIYKTHBHEIC, ICAYKTHBHEIE, IO
aHaJIOTMH), BBIABJIATH 3aKOHOMEPHOCTU U IIPOTUBOPEUUS B pacCMaTpUBaeMbIX SIBJICHUSX,
d)OpMyJ'[PIpOBaT]) BBIBOJIbI M 3aK/IIOUCHHUA; NPUMEHATH B NPOLECCE IMO3HAHHWA HCIIOJIB3YEMBIC B
XMMHUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, NMPeoOpa3oBbIBaTh MOJEIbHbIE MPEICTABICHUS —
XMMHYECKHUH 3HaK (CHMBOII) 3JIEMEHTa, XUMHYecKas GpopMyJia, YypaBHEHHE XUMUYECKOH peaKiiu
IIPY PEIICHHN YYeOHBIX IT03HABAaTENbHBIX M IPAKTHYECKHX 3a/ad, IPHMEHATh Ha3BaHHbBIC
MOJICTTEHBIE TIPEACTABICHNS AN BBIABICHHS XapaKTEPHBIX NPHU3HAKOB M3yYaeMBIX BEIIECTB H



https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/5452/
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KommynukatuBHble YYJ/I: BeICTYymate ¢ Ipe3eHTalUUeld pe3ysbTaToB IO3HABATEIbHOU
JIeSITeTbHOCTH, TIOJTyYCHHBIX CAMOCTOSITENBHO M COBMECTHO CO CBEPCTHUKAMHU MPH BHIIOJTHEHHU
XMUMHYECKOTO HKCIIEPUMEHTa, MPAaKTHUECKOH paboThl MO HCCICJOBAHHIO CBOWCTB H3yYaeMbIX
BEIIECTB, peajM3alUl Y4eOHOTO mpoekTa M (OPMYyIHUPOBAaTH BBIBOABI IO pe3yJbTaTaM
MPOBENEHHBIX HCCIICAOBAHUI IMyTEM COTJIIACOBaHHS IMO3MIMI B XOAe OOCYXKICHHS M OOMeHa
MHCHUSMU

PeryasituBuble YVY/I: OCylIECTBIATb CAMOKOHTPOJb CBOEH JEATENBHOCTH Ha OCHOBE
caMOaHaM3a U CaMOOIICHKH

CojaepikaHue y4eOHOI0 npeaMera 2

1. OCHOBHBIC ~TIOHATHSI XHMHH  BBICOKOMOJICKYJSIPHBIX — COCIMHCHHIA: Bnaners U3y4aeMBIMU xumuueckumu | https://resh.edu.ru/subject/less
MOHOMEp, TOJHUMEp, CTPYKTYPHOE 3BCHO, CTENEHb MOJMMEpPH3AIINH, NOHATHAMH: PACKpbIBaTh CMBICT H3ydaeMmbix | 0n/6095/
cpemHss  MojekyisipHas — Macca  OCHOBHBIE  METOIBI  CHHTE3a HOHATHIT M TpHUMEHATh OSTH ToHATUsS mpH | https://resh.edu.ru/subject/less
BBICOKOMOJICKYJSIDHBIX ~ COCAMHEHHH  —  TMOJUMEpH3alusi U OITMCaHUU cocrapa " crpoeHust | 0n/6152/
MOJINKOHICHCALIHST BBICOKOMOJIEKYJISIDHBIX OpTraHWYecKuX BemiecTs, | https://resh.edu.ru/subject/less
Ilmactmaccsl  (MONMMATHIICH,  MOJUNPOIUICH,  MOJUBHHUIXJIOPH], JUTSL OOBSICHEHUS OTNICNTbHBIX (PaKTOB M SBJICHHIMA on/4777/
HOJIUCTHPOIT). Hcrnonb30BaTh XUMHUYECKYIO CHMBOJMKY st | https://resh.edu.ru/subject/less
Harypaneueiit  u CHHTETHYECKHE  KayIyKH (OyTaaneHOBHIH, COCTaBJICHUSI CTPYKTYPHBIX (OpMyJ BemecTs u | on/4823/

XJIOPOTIPEHOBBI W M30IPEHOBHIH). BolokHA: HaTypalbHBIC (XJIOIOK,

hIepcTh, MIENK), HCKYCCTBEHHBIC (almeTaTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHUE (KAlPOH M JIaBCaH)
JemoHcTpanus

O3HAKOMJICHHE € 0OpaslaMd MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IUTacTMAcC, KayuyKoB

YpaBHEHUH  peakuuil
MOTUKOH/ICHCAUH

TMOJIMMEpU3auN u

HNHauBUAyaIbHBIE POEKTHI
IIpoeKT M3roToBJICHUS JIN3yHA

Paznen 6. TeopeTuueckue 0CHOBbI XHMHUU 18

Tema 6.1. Ctpoenne
aTOMOB.
[epuoauyeckuii
3aKOH B
epunoauyeckas
CHCTeMA XHMHYECKUX
saementoB JI. U.
MennesieeBa

JIMYHOCTHBIE Pe3yJIbTAThI: CIIOCOOHOCTH OHMMATh M PUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
W apryMeHTBl JPYTHX NpU aHaNIW3e pPa3IMuHBIX BUJOB y4eOHOH NESTEeIbHOCTH; LEHHOCTHOTO
OTHOILLICHUS K HCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOH XMMHUM; T'OTOBHOCTU
OLIEHUBATh CBOE MOBEICHHUE U MIOCTYNKH CBOMX TOBAPUIIEH ¢ MO3ULMI HPAaBCTBEHHBIX M IIPABOBBIX
HOPM W OCO3HAHHE IOCIEACTBHI 3TUX MOCTYNKOB; IIOHUMAHMS CIEMUPUKA XUMHAU KaK HAyKH,
oco3HaHMs €€ pomd B (POPMHPOBAHUM PANMOHATEHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH
L[EJIOCTHOTO TPEJCTaBICHUsI 00 OKPY)KalolleM MHpe KaK O eIUHCTBE MPUPOJBI M YeIIOBEKa, B
MO3HAHWUH TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHWH MpoONeM COXpaHEeHUs IPHUPOIHOTO
paBHOBecus

IHo3naBaTteabHble Y'Y /I: UCTIOIb30BaTh IPU OCBOCHUM 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIICHUS
BBIJICJIATh XapaKTepHble NPU3HAKU TOHATUH M yCTaHAaBIMBAaThb MX B3aUMOCBS3b, UCIIOJIB30BAThH
COOTBETCTBYIOLIME TOHATHS /Ul OOBSCHEHUS] OTHCNbHBIX ()aKTOB W SIBIICHUIA; BBIOMpPAThH
OCHOBAaHUSI M KPUTEPHU JUIS KIACCU(HUKAIMN BEHIECTB M XUMUYECKUX PEaKIHUil; yCTaHABIMBATDH
MIPUYMHHO-CIEICTBEHHBIEC CBA3U MEXKY U3y4aeMbIMU SIBICHUAMU;

KommyHnnkaTusHble Y'Y/ 3a1aBaTb BOIPOCH! 110 CYIIECTBY 00CYKJaeMOif TEMBI B XO/I€ {fanora
W/MIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEMJIOKEHUS OTHOCHUTEIHHO
BBINIOJIHEHUS [IPEJIOAKEHHOH 3a/1auu

PeryasituBHbie Y'Y/l caMOCTOSTENbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO TO3HABATEIbHYIO



https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4823/
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JIeATENBHOCTD, ompeneris e€ LeaM M 3aJadd, KOHTPOJIMPOBaTh M MO Mepe HEoOXOIMMOCTH
KOPPEKTHPOBaTh NpEIJIaracMblii  aIrOPUTM  ACHCTBUMH NPH  BBINOJHEHHH Y4eOHBIX U
HCCIIEI0BATEIbCKUX 3aad, BBIOMpaTh Hanboiee 3(GPEKTHBHBIN CMOCO0 UX peUIeHHs C YIETOM
TIOJIYYEHHUSI HOBBIX 3HAHMI O BEIECTBAX U XMMHUYCCKUX PEaKLHsIX;

Coaep:xanue yueOHOT0 MaTepuajia 4

1. Xumuueckuil sneMeHT AtoMm  Snpo aToma, M30TONBL. DIIEKTPOHHAs
oboouka DHepreTHIecKre ypOoBHH, OXyPOBHA ATOMHBEIC OpOHUTalH, S-,
p-, d-smemenTsl OCOGEHHOCTH  paclpefiefieHHss  DIEKTPOHOB IO
opbuTamsiM B aroMax JJIEMEHTOB IEPBBIX UYETHIPEX MEpUOJOB
DnekTpoHHas KOHDUTYpaLHs aTOMOB

Ilepnonuueckuii 3akoH u Ilepuomnyeckass cucremMa XHUMHYECKHX
JJIEMEHTOB

J W Menneneea CBsi3b nepuoauueckoro 3akona u [lepuoanueckoii
cucteMbl xumuueckux snementoB J[ M MenneneeBa ¢ coBpeMeHHOH
TeopHel CTPOEHHsS aTOMOB 3aKOHOMEPHOCTU H3MEHEHMS CBOMCTB
XUMHYECKAX DJIEMEHTOB M 00pa3yeMbIX HMH IPOCTHIX U CIOKHBIX
BEILIECTB TI0 TPYyIIaM U MepruojaM 3HaueHHE MEePUOJMYECKOTO 3aKOHA B
Pa3BUTHHU HAYKH

JdemoncTpanuun

Bunpr tabmun «[lepuonuyeckas cucteMa XUMHUYECKHX 3yeMeHToB J[ U
MenneneeBay

MOHATHH
TIPU3HAKH),

PackpbiBaTh ~ CMBICI ~ H3y4aeMBbIX
(BBIIBIIATE WX  XapaKTepHbIC
yCTaHaBIMBATh UX B3aUMOCBS3b
PackpsiBaTh cMmbIcH nnepuoauueckoro 3akona i 1
MenneneeBa u JEMOHCTPUPOBATh ero
CHCTEMATU3HPYIOI[Yl0,  OOBACHUTENBHYI0 U
MPOTHOCTHYECKYIO (pyHKIINH

XapakTepu30BaTh MICKTPOHHOE CTPOCHUE AaTOMOB

XUMHUYECKUX  JJIeMeHTOB |—4  mepHuojos,
HCIIOJIB3YSl TIOHSATHS
«S-, p-, d-asexTpoHHbIE opOuranm,

«IHEPTreTUYECKHE YPOBHU»
OOBSACHATH 3aKOHOMEPHOCTH U3MECHEHHUS CBOICTB
XMMHYECKUX OJIEMEHTOB W MX COCIMHEHUH MO
neproiaM

u rpymnmnam [Mepuommyeckoit CHCTEMBI
xuMHudeckux teMeHToB 1 1 MeHneneeBa

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

Tema . CTpoenue
BelllecTBAa.
MHoroo6pa3ue
BelllecTB

JIn4HOCTHBIE Pe3yJbTATBI: aKTUBHOI'O HENPUATHA AEHCTBUM, NIPHHOCALIUX Bpell OKpYy>Karolei
MIPUPOJHON Ccpefe, YMEHHsS IPOTHO3MPOBATh HEONArONPHUATHBIE SKOJIOTHYECKHE ITOCIEACTBHS
MPeANPUHUMAEMbIX JAEHCTBHI M TNPENOoTBpaIiaTh HX; HAIWYUS Pa3BUTOTO HKOJIOTHIECKOTO
MBIIUIEHNS, JKOJOTHUECKON KyJBTYpHI, ONBITA AESTEIFHOCTH SKOJIOTHIECKOI HAaMpaBICHHOCTH,
YMEHHS pyKOBOJCTBOBATHCSI IMH B II03HABATEILHOW, KOMMYHHKAaTHBHON M COI[HANBHOM IPAKTHKE,
CIOCOOHOCTH U YMEHHSI aKTHBHO TIPOTHBOCTOSTH HJIEOJIOTUH XeMo(oOuu;

[Ho3naBareabHble YY/I: Bragers OCHOBaMH METOAOB HAay4yHOIO IIO3HAHUS BELIECTB MU
XMMHYECKUX peakuuii; QopMynupoBaTh I1eMd ¥ 3aJadd  HCCIENAOBAaHHS, HCIOIB30BaTh
MOCTABJICHHBIE U CAMOCTOSITENILHO C(HOPMYJINPOBAaHHBIE BONPOCHI B KauecTBE WHCTPYMEHTa
MO3HAHUSI ¥ OCHOBHI U ()OPMHUPOBAHUSI THIIOTE3HI 110 MTPOBEPKE MPABUIIFHOCTH BBICKA3BIBAEMBIX
CYX/ICHUH; BIaJeTh HaBBIKAMH CaMOCTOSITENHHOTO IUIAHMPOBAHUS M TIPOBEJACHUS YICHHIECKHX
9KCIIEPIMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIOAATh 3a XOIOM MPOIEcca, CAMOCTOSATEIBHO
MIPOTHO3UPOBATh €r0 pe3ysbTaT, (OPMyIUpOBaTh OOOOIIEHHS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIH OTYET O MPOJENIaHHOM
paboTe; mpuOOpEeTaTh OMBIT YYSHHUYECKOW MCCIEeNOBATENIbCKOM M IPOEKTHOM esTEeIbHOCTH,
IMPOsABJIATH CHOCOGHOCTB 154 TFOTOBHOCTh K CaMOCTOSATC/IIBHOMY IIOMCKY ME€TOAOB PCIICHUA
MPaKTUYCCKUX 3aJlavd, MIPUMCHEHUIO PA3JIMYHBIX METOA0B ITO3HAHUA,

KommyHnnkaTusHble Y'Y/ 3a1aBaTb BOIPOCH! 110 CYIIECTBY 00CYKJaeMOil TEMBI B XO/I€ J{Hanora
W/MIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEHJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI IPEUTOKEHHOM 3a/1a9

Peryastuuble YY /I caMOCTOSATENHHO INIAHUPOBATh W OCYIIECTBILSITH CBOIO IO3HABATENIHHYIO
JIeSITeNIbHOCTh, Olpenelisisi e€ 1IN M 33J1aud, KOHTPOJHMPOBAaTh M MO Mepe HeoO0XOAMMOCTH



https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/5581/
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KOPPEKTHPOBaTh NpEJIaracMblii  aJrOPUTM  OEHCTBMH IpM  BBIIOJHEHHH Y4eOHBIX U
HCCIIEI0BATEIbCKUX 33ad, BbIOHpaTh Hanboiee 3(GPEKTHUBHBII CMOCO0 UX pEIIeHHUs] C y4ETOM
TIOJIY4EHHUSI HOBBIX 3HAHMI O BEIECTBAX U XMMHUYCCKUX PEaKIHsAX;

Copep:xanue y4eOHOI0 npeaMera 4

1 CrpoeHue BemecTBa XuMHUYECKas CBA3b Buabl Xumuyeckoil cBs3u
(koBaJIeHTHasl HEMOJApHAsT W TOJApHAs, WOHHAs, METALINYecKas)
MexaHU3MBI 00pa30BaHMs KOBAJIEHTHON XUMHYECKOI1 CBSI3M (OOMEHHBIH 1
JIOHOPHO-AaKLEITOPHBIH) Bonoponnas CBSI3b BanentHocts
OnekTpooTpunatenbHocTh CTeneHb OKHCIeHHs IOHBI: KaTHOHBI U
AQHHUOHBI

BemectBa MoOIEKyISIpHOTO U HEMONEKYISIPHOTO CTPOEHHS 3aKOH
MOCTOSHCTBA COCTaBa BEIECTBA THNbI KPUCTAJUIMYECKHX PEIIETOK U
CBOICTBA BEILIECTB

Ilonarue o nucnepcHbIX cucreMax VCTHHHBIE U KOJUIOUAHBIE PACTBOPBI
MaccoBas 10 BellecTBa B pacTBOpe
Knaccupukanuss ~ HEOpraHMUECKHMX  COEAWHECHUH
HEOPTaHWYECKHX BeIIecTB [ eHeTWdeckas CBS3b
BEIIECTB, IPUHAICKAIINX K PA3IHIHBIM KIIacCaM

Homenxnatypa
HEOPraHWIECKHUX

PackppIBaThb CMBICT ~ W3y4aeMBIX  HOHATHH
(BBIIEIATE WX XapakTEepHBIE IPH- 3HAKH) H
MPUMEHSTH TH IIOHATHS P OIIMCAHUU COCTaBa U
CTPOEHUSI BEILECTB, AJIsI OOBSCHEHUS OTICIBHBIX

(hakToB

U SBJICHUN

Onpenensith BH/IBI XUMHUYCCKOM CBSI3U
(KOBaJICHTHOW, HOHHOM, METAILTUIECKOM,
BOJIOPOJTHOM) B COCMHEHUSX THIT
KpUCTAJUINYECKON peméTku KOHKPETHOTO
BelIeCTBa

OHpCI[eJIﬂTL BAJICHTHOCTb U CTCIICHb OKMCJICHUA
XUMHUYCCKHX JJIEMCHTOB B COCOMHCHHAX
Pas3sIn4HOTro COoCTaBa

HpOBOI[I/ITB BBIYHUCJIICHUA C HMCIOJb30BAHUCM
TOHATHSA «MacCcoBas 10J1d BEIICCTBA B paCTBOPE»

https://resh.edu.ru/subject/less
on/6479/
https://resh.edu.ru/subject/less
on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HNnauBuayaibHbIe NPOEKTHI
XuMHsl BOKPYT Hac.

Tema 6.3.
Xumuueckune
peakuuu

JInYHOCTHBIE Pe3yJIbTATHI: COONIOACHUS NpPaBMJ Oe30MacHOro OOpamleHHs C BEHIECTBAMHU B
OBITy, TIOBCEAHEBHOM XM3HU U B TPYJOBOH NEATETHHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
WHIUBUIYaJbHOW TpaeKTOpHH 00pa3oBaHus, Oynymield mpodeccun W peanu3aluyd COOCTBEHHBIX
KU3HEHHBIX IUIAHOB C yYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
noTpeOHOCTeH 00IIeCTBa;

Io3naBartenbnbie YY/I: CTpOUTH JIOTHUECKUE pAaCCyXACHHs (MHIYKTHBHBIE, NEAyKTUBHEIE, 11O
aQHAJOTHH), BBIABISITH 3aKOHOMEPHOCTM ¥ TIPOTUBOPEYMS] B PACCMATPUBAEMBIX SIBICHUSX,
(OopMyJIMpOBaTh BBIBOJBI M 3aKJIIOYEHHS; NPUMEHATh B INPOLECCE MO3HAHUS HCIOJIb3yeMbIe B
XMMHH CHMBOJHMYECKHE (3HAKOBBIE) MOMENH, MPeoOpa3oBBIBATh MOJIEIbHBIE MPEACTABICHH —
XMMHYECKUH 3HaK (CHMBOII) 3JIEMEHTA, XUMHUecKas (popMyJia, ypaBHEHNE XUMHUIECKOH peaKIiu
IPU PEIICHNN YYeOHBIX IO3HABAaTENbHBIX M MPAaKTHYECKWX 3aj1ad, IPHMEHSATh HA3BaHHbBIC
MOJICTIEHBIE NPEACTABICHNS AN BBIABICHHUS XapaKTEPHBIX NPH3HAKOB HM3YyYaeMBIX BEIIECTB U
XUMHUECKUX pEeaKIHii;

KommynnkatuBable YY/I: BeICTymate ¢ Ipe3eHTalueld pe3ysibTaToB [O3HABaTEIbHOU
N TEIBHOCTH, TIOJIy4EHHBIX CAMOCTOSITENILHO MM COBMECTHO CO CBEPCTHHKAMU TP BBIIOJIHEHUH
XMMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOH pabOTBHI 10 HCCIIEOBAaHHUIO CBOWCTB HM3YyYaeMBIX
BEIIECTB, pealu3aluu y4eOHOro mpoekra H (OPMYyTHPOBATH BBIBOJABI 0 Ppe3yJbTaTaM
MIPOBEAEHHBIX HCCIIEMOBAHUI ITyTEM COTJIACOBAHHS IO3UIUH B XoJe OOCYXIeHUs M oOMeHa
MHEHHSIMHI

PeryasituBuble YVY/I: oOCylIecTBIATh CAMOKOHTPOJb CBOEH JEATENbHOCTH Ha OCHOBE
caMOaHaJIM3a M CaMOOIICHKH

CojaepikaHue yueOHOT0 MaTepuaja I 10

https://resh.edu.ru/subject/I
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1. XumMuyeckasi peakuus. 4
Knaccudukanuss XUMHYECKMX peakIMii B  HEOPraHWYeCKOW U
OpPraHMYecKOd XHMMHMH 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
COXPAHEHUsI U MIPEBPAIIEHHUs SHEPTUH TIPH XUMUYECKHUX PEaKLUsIX
CxopocTh peaknuu, e€¢ 3aBHCHMOCTb OT pa3IH4YHBbIX (aKTOpPOB
OO6paTtuMmble peakiuy XuMHIecKkoe paBHOBecre MakTophl, BIMSIONINE Ha
COCTOSIHHE XUMH4Ieckoro paBHoBecHs [Ipuannm Jle [arense
DaekTpoanTHyeckasi Aucconuanusi CribHbIe U ciabble 3JIEKTPOIHTHI
Cpena BOJHBIX PAacTBOPOB BEILECTB: KHCHas, HEHTpanbHas, IIENIOYHAs
Ilonarue o BomoponHoMm mokasatene (pH) pactBopa. Peakuun moHHOTO
obmeHa I'uaponan3 opraHMYecKNX U HEOPTaHUIECKUX BEIIECTB.
OKHCINTEeILHO-BOCCTAHOBHUTE/IbHbIe  peakuuu  Ilonsatue 00
3JIEKTPOJIU3€E PACIIaBOB M PaCTBOPOB coJeil. IIpuMenenne anekTponmsa.
JleMoHCcTpanuu

MOJIENN KPHUCTAUIMYECKUX PEIETOK; Pa3I0oKEeHNE ePOKCHIa BOAOPOaa
B IIPHCYTCTBHH KaTaJu3aTopa

ITpakTHYecKHe 3aHATHA 4

IIpaktuueckas pabora 6. BimsHue pa3nuyHbIX (HaKTOPOB Ha CKOPOCTH
XUMHUYECKOHN peakiuu.

Boruncnenns: pacdyeTsl ¢ HCHOJNB30BAaHMEM IOHSTHS «MaccoBasi JIOJIS
pPacTBOPEHHOTO BEIIECTBA»; PAcy€Thl 10 YPaBHEHUSM XHMHUYECKUX
peaKIyii, B TOM YHCIIe TEPMOXUMUYECKUE PACUETHI

JlaGopaTopHble 3aHATHS 2

JlaGoparopHass pabora 1. IlpoBemeHme peakuuii HOHHOTO OOMEHa;
OIIpeJIeICHHE CPEe/lbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO

OOBACHATH 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
pEaKLHK OT pa3anyHbIX (HaKTOPOB

OmnpenensaTh XapakTep CMEIIEHUS XUMHUYECKOTO
paBHOBecHS] B 3aBHCUMOCTH OT BHEIIHETrO
Bo3necTBus (mpuanun Jle llaTense)
CocTaBIATh YpaBHEHHS pEaKIUH Pa3IHIHBIX
TUIIOB; TMOJNHBIE W COKpamIéHHbIE HOHHBIE
YpaBHEHHSI pEaKIMi, YYUTHIBas YCIOBHS, IpPU
KOTOPBIX 3TH PEaKLUH YT 10 KOHIA
[lonTBepknarh CylieCTBOBAaHME TI'€HETHUYECKOM
CBSI3H MEXJy HEOPraHWYECKHMH BEIECTBAMH C

MOMOIIBIO ypaBHeHuit COOTBETCTBYIOLIUX
XUMHUECKUX PEAKIINH
IIpoBoauTs, Ha0Jro1aTh u OIUCHIBATh

XUMHMYECKUI OKCIEPUMEHT: IO OIpE/CICHHIO
cpezibl BOAHBIX PACTBOPOB BELIECTB, BHISBICHUIO
YCIIOBHH MPOTEKaHUs pPeaKklUi HOHHOTO OOMeHa,
W3yYCHHIO BIUSHUS PAa3IMYHBIX (HaKTOpOB Ha

cKkopocTh  peakmmii  CnefgoBaTe  IIpaBHIaM
10JIb30BaHUS XUMHUUYECKOHN Tocy 101 u
nabopaTopHBIM 000pYIOBAaHHEM

IIpencraBnats pe3yIbTaThl XUMUYECKOTO

JKCIIepEMEeHTa B (OpMe 3alucH ypaBHEHUH
COOTBETCTBYIOIUX PeaKIUil U JeIaTh BBIBOJBI HA
HX OCHOBE

esson/4938/

MH/IHIKATOPA IMpoBOOUTh  BBIMHCICHUS TI0  ypPaBHEHHSIM
XHUMHYECKAX  peakiuid, B  TOM  YHCIIe
TEPMOXHUMUYECKHE PACUETHI
Pa3nen 7. Heopranuueckasi Xumust 18
Tema 7.1. JIMYHOCTHBIE Pe3yJbTATHI: CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY
HemeTtainl ¥ apryMEHTHI JAPYTHUX TPH aHAJIHM3€ PA3JUYHBIX BUAOB YUeOHOH HEATENHLHOCTH; IIEHHOCTHOTO

OTHOUICHHsI K HCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTEYECTBEHHOW XHMHH; TOTOBHOCTH
OIIEHUBATH CBOE MOBEICHHE U TIOCTYIIKH CBOMX TOBAPHIIEH C TIO3UINI HPABCTBEHHBIX U MPABOBBIX
HOPM U OCO3HAHHUE TOCIEICTBHI STHX MOCTYMKOB; TOHAMAHHS CTICIU(UKH XHUMHU KaK HAyKH,
ocozHaHus €€ pond B (POPMHUPOBAHMH PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3IAaHHUU
[IEJIOCTHOTO TPEICTaBICHHS 00 OKpYKAaIoIleM MHpPE Kak O eJMHCTBE IMPHUPOJIBI U YEeTOBEKa, B
MO3HAHUM TPHPOJHBIX 3aKOHOMEPHOCTEH M peIICHHH MpoOJeM COXPaHEHUS MPUPOIHOTO
paBHOBecHs

Ilo3naBaTenbHble Y'Y /I: UCIIONB30BaTh NPU OCBOCHUHU 3HAHUM NPUEMBI JTOTHYECKOTO MBIIIITIEHHS
BBIJICTISITh XapaKTepHble MPU3HAKH MOHATUH M yCTaHABIMBAaTh MX B3aMMOCBS3b, UCIIOJIB30BAThH
COOTBETCTBYIOIIME TIOHATHS s OOBSCHEHUS OTACNBHBIX (AKTOB W SIBICHHUI; BBIOMPATH
OCHOBaHUS M KPUTEPHH Ui KIacCH(UKAIIMH BEIIECTB M XUMHUYECKUX PEaKIUif; YCTaHABIMBATH
MIPUYHHHO-CIIEICTBEHHBIE CBSA3U MEXTy N3y4aeMbIMU SIBICHUSMU;

KommynnkatuBHsble Y'Y/l 3a1aBaTh BOIMPOCHI [0 CYHIECTBY 00CYKIaeMO TEMBI B X0JIe THAJIOra
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W/MIM  JUCKYCCHMH, BBICKa3bIBaTh HIEH, (OPMYJIMPOBATH CBOM HPEIJIOKEHHS OTHOCHUTENIBHO
BBIMOJTHEHUSI MIPEUIOKEHHOM 3a1auu

PeryasituBabie YYJI caMOCTOATENBHO IUIAHUPOBAaTh M OCYLIECTBIATH CBOIO IO3HABATENIbHYIO
JIeATeNbHOCTD, OIpenesist e€ Ield M 3ajadd, KOHTPOJIMPOBAaTh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBaTh IMpelylaraeMblii aJrOpuTM JAEHCTBHI IpH  BBHIIONHEHHH YYeOHBIX W
HCCIIe0BaTEIbCKUX 3a1ad, BEIOMpaTh HanbOoiee 3(QEKTHBHBIH CIIOCO0 MX pEeuIeHHs C YIETOM
II0JIyYEHUs HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEaKLUsX;

Coaep:xanue yueOHOT0 npeaMera 8

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

1 Hemeramner Ilomoxxkenne HemeramioB B Ilepuoandeckoil cucreme 4
xuMudeckux snemMeHToB JI I MenzaeneeBa M OCOOEHHOCTH CTPOEHUS
aToMoB Dusnuyeckue CBOWCTBA HEMETAIOB AJUIOTPOIHS HE- METaIoB
(Ha mpumMepe Kuciopona, cepbl, ¢ochopa m yriepoma) XuMHUUECKHE
CBOIiCTBa BaXXKHEHIIMX He- METaJUIOB (TAJIOTEHOB, CEphl, a30Ta, Goctopa,
yIiIepoa ¥ KpEMHHMS) ¥ MX COSIMHEHNH (OKCHIIOB, KHCIOPOICOePIKAIINX
KHCJIOT,  BOJOPOIHBIX  coeauHeHuil). [IprMeHeHHMe  BaKHEHIIUX
HEMETAJUIOB ¥ UX COCIMHEHHI

ITpakTHYecKue 3aHATHA 4

IIpakTuueckoe 3ansatue 7. Pernienue skcnepuMEHTANbHBIX 33a4 10 TEMe
«Hemetambl»; pacu€rel Macchl BemlecTBa WM 00BEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce HIM 00BEMY OIHOTO W3
YYaCTBYIOIIVX B PEAKIHU BEIIECTB; PacUEThl Macchl (00bEMa, KOJIMYeCcTBa
BEILECTBA) IPOAYKTOB PEaKIIMH, €CJIU OJHO U3 BELECTB UMEET IPUMECH

PackppiBaTh  CcMBICT  M3y4yaeMbIX  IOHATHI
(BBLAETATh HMX XapakTepHbIC INPHU3HAKUA) U
MPUMEHSTH 3TU MOHATHS P OMHMCAHUU COCTaBa U
CTPOCHUSI BEIIECTB, IS OOBSICHEHHS OTIEIBHBIX
(haxToB U sBICHUIT

OOBscHAT, ~ oOmue  3aKOHOMEPHOCTH B
H3MEHEHUU CBONCTB HEMETAIUIOB

U UX COE€JUHEHUH ¢ y4€TOM CTPOEHUS UX aTOMOB
u mnonoxenus B Ilepuonmueckoil cucreme
xumuuecknx snemenToB /| I Menneneena
XapakTepu3oBaTh (omIHCHIBATE) o0mue
XUMHUYECKHE  CBOMCTBA  HEMETaIOB,  HX
Ba)KHEHIINX coeqUHEHUH, MOATBEpKAas 3TO
OIUCaHue IpUMepaMu ypaBHEHHUI
COOTBETCTBYIOIIUX XUMHUECKUX PEaKLUI
XapakTepu3oBaTh BIUSHME HEMETAUIOB M UX
COeIMHEHMI Ha XMBBIC OPTAaHU3MBI, ONHCHIBATH

MIPUMCHECHUEC B Pa3sInYHBIX obacTax
HpaKTH‘ICCKOﬁ JCATCIIbHOCTH YCIIOBCKa
PaCKpI)IBaTL CYIIHOCTH OKHCIIMTCIIBHO-

BOCCTAHOBUTEJIbHBIX ~ PEaKLUUi  [OCPENCTBOM
COCTaBJICHHS]  DJIEKTPOHHOTrOo  OajaHca  ATHX
peaxuuit

[TpoBoauts peaxuuuy, MOJTBEPIKIAOLIHE
XapaKTepHBIE CBOWCTBa M3y4YaeMBIX BEIECTB;
pacro3HaBaTh  ONBITHBIM  IyTEM  aHUOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PacTBOPaxX
HaGnronate W ONMHCHIBATH JEeMOHCTPAIlOHHEIC
OMBITBHI; NMPOBOJUTH U OIHUCHIBATE XUMHUUECKUH
JKCIIEPUMEHT (J1abopaTopHble M IPAKTHUECKUE
paboTbr)

npe}lCTaBHﬂTb PE3yJIbTaThl XHUMHYECKOIo
JKCIIEpUMEHTa B (OpPME 3alHCH ypaBHEHHI
COOTBETCTBYIOIIUX PEaKIUi U AeJaTh BHIBOIBI HA
HX OCHOBE

CrnenoBaTh MpaBUJIaM TIOJIb30BAHUS XUMHAYECKOU

esson/5939/
https://resh.edu.ru/subject/I
esson/5913/
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IOCYIOW 1 1a00PaTOPHBIM 000PYIOBaHUEM
IIpoBOIUTH  BBIYMCIECHUS 1O  ypaBHEHUSIM
XUMHUECKUX PEAKIINH

CaMOCTOSITENbHO TIAHUPOBATh M OCYIIECTBISATH
CBOIO [I03HABATEILHYIO JIeSITeNTbHOCTD;
NPUHAMATh aKTUBHOE Y4YacTHEe B TIPYIIIOBOM
yueOHOI AesTeNbHOCTH

HWuanBuayaabHbIe POEKTHI

M3yuenue kayecTBa NUTHEBOM BOJIbI B HACEJIEHHOM ITYHKTE.

OxpaHa OKpyXalolled cpeabl OT XHUMHYECKOTO  3arpsi3HEHHS.
KonmuecTBeHHbIE XapaKTEPUCTUKHU 3arPsA3HEHHS OKPYsKaoIIeil cpesibl.
PactBopsl Bokpyr Hac. Tumsl pacTBOpoB.

Bopa xak peareHT u cpepa A1l XMMUYECKOrO IpoLecca.

YcTpaneHue )KeCTKOCTH BOJbI Ha IIPOMBIIIUICHHBIX IPEANIPUITUAX.
HccnenoBanue MeTasmios.

HccnenoBanue cBOMCTB LIENIOKA.

Tema 7.2. MeTa/uibl

JIM4HOCTHBIE Pe3yabTaThl: CIIOCOOHOCTH MOHMMATh W IPHHUMATh MOTUBBI, HAMEPEHUS,
JIOTUKY W apryMeHTHl APYTUX HPH aHAIW3€ Pa3IWYHBIX BUAOB y4eOHOH NEATEIBHOCTH;
[EHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY H HAyJYHOMY HACIEAUIO OTEUECTBEHHOI
XUMUU; TOTOBHOCTHU OLIEHUBATh CBOE IIOBEIEHUE U IIOCTYIIKH CBOMX TOBapHUILEH ¢ O3UIMH
HPaBCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HaHHME IOCIEICTBUHA 3TUX IIOCTYIKOB;
NOHMMAaHUs CHeUU(UKH XMMHH KaK HayKH, OCO3HaHUs e€ poy B GOpMHUPOBAHHU
palOHANBFHOTO HAayYHOTO MBIIUICHHS, CO3JAaHWH IIEIOCTHOTO IPEACTAaBICHHS 00
OKpY’KaloIlleM MHpEe KaK O €AMHCTBE IIPUPOABI M YelOBeKa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHNH IPOOIEM COXPAHEHUS IPUPOIHOTO PABHOBECHUS
Ilo3naBaTeabnbie YY/I: ncnonab3oBaTh NMPU OCBOCHWU 3HAHUM MPUEMBI JOTMUYECKOTO
MBIIUICHNSI — BBLICISTh XapaKTepHbIE NPH3HAKH MOHATHH M yCTaHABIMBATh HX
B3aMMOCBSI3b, HCIIOIB30BATh COOTBETCTBYIONINE TOHATHS IJISI OOBSICHEHHS OTAENBHBIX
(axToB U SIBICHUH; BHIOMpPATh OCHOBAHMS M KPUTEPHHU JUI KIACCU(HKAIMU BELIECTB U
XUMHUYECKUX pEakKlUi; yCcTaHaBIMBaTb INPUYMHHO-CICACTBEHHBIE CBS3H  MEXIY
H3y4aeMbIMU SIBJICHUSAMY;

KommynnkaTuBHbie Y'Y ] 3a1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIAeMO TEMbI B X0J1€
Janora W/WIN JUCKYCCHH, BBICKA3bIBaTh HIEH, (OPMYIHPOBATH CBOM IIPEIOKEHHUS
OTHOCHTEIEHO BBINTOIHEHHMS IPEAT0KEHHOH 3a1a4n

PeryasituBuble YYJl caMOCTOATENbHO IUIAHUPOBAaTh M OCYIIECTBIATH  CBOIO
MIO3HABATENBHYIO ISSITEILHOCTb, ONIPEAEIIsis e€ IeIH 1 3a1a4l, KOHTPOIUPOBATh U T10 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpeylaraeMblii alrOpUTM JISHCTBUI TP BBITOTHEHUH
yueOHBIX U HCCIIEN0BATEIbCKUX 3aad, BHIOMpaTh Haubosee 3pdeKTHBHBIH crocod ux
pemICHusA € yqéTOM NOJIy4€HHUS HOBBIX 3HAHUH O BCUICCTBAX U XUMHUYECCKUX PCAKIUAX,

Copep:xanne yueGHOTo mpeaMera 10

Mertamnsl [1onokeHne MEeTalIOB B HepPIOI[PI‘{eCKOﬁ CUCTCMC XUMHNYCCKHX 4
OJICMCHTOB I[ 1 Mengeneena Ocobennoctu CTPOCHHS DJICKTPOHHBIX

PackpbIBaTh  CMBICT ~ M3Y4aeMBIX  IOHSTHH
(BBLIEISITh WX XapakTepHble TPH3HAKH) W

https://resh.edu.ru/subject/|
esson/3479/
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o0onoyexk aToMoB MeTauioB OOmue (u3nMuecKre CBONHCTBA METAIIOB
CrutaBbl META/UIOB DIIEKTPOXUMUYECKUI DS HANPSHKEHUH METaIoB
XuMHYecKre CBOUCTBA BXKHEHIINX METAJUIOB (HATPUH, KaJlUi, KaJabLuii,
MAarHui, aTlOMUHHUH, IIUHK, XPOM, JKEJIe30, Melb) U UX COCIUHEHUI
OOmmue crocoObl TonmydeHuss MeTawioB Meramtyprus  Kopposus
MetayuioB. CHocoOBI 3amMTHl OT Kopposuu. [IpuMeHeHHe MeTauioB B
OBITY ¥ TEXHUKE

JemoHcTpanuu

0o0pa3lpl HEMETaJUIOB; B3aUMOACHCTBHE MEIOH C Aa30THOM KHCIOTOH
pa3IMYHON KOHLEHTPAIMH; KOJUIEKIHsI «MeTallbl U CILIaBbD)

IMpakTHyeckune 3aHsATHSI 4

IIpakTrueckoe 3ansTHe 8. Pemenne skcrepuMeHTaNBHBIX 331ad 110 TeMe
«Metamnsy. Borumcnenus: pacyéTel  Macchl (00BEMa, KOJNIHMYECTBA
BEI[ECTBA) MPOAYKTA PEaKIWH, €CIM OIHO M3 BEIIECTB HaHO B BHUJE
pacTBopa ¢ onpeaenéHHOH MacCOBOM J1oJIeil pacTBOPEHHOTO BENIECTBA

JlaGopaTopHbie paGoThI 2

JlaGoparopHas pabota 2. KauecTBeHHBIC peaKMH HA AHWOHBI M KaTHOH
AMMOHHSI; B3aUMOCIHCTBHE I'MAPOKCHIA ATIOMUHUS C PACTBOPAMHU KUCIIOT
U IIeIoYel; Ka4YeCTBEHHbIE PeaKIy Ha KATHOHBI METAJIIOB

MPUMEHSTH 3TU MOHATHS PH OMMCAHUU COCTaBa U
CTPOCHUSI BEILECTB, AJIsI OOBICHEHUS OTACIBHBIX
(hakTOB U ABICHUI

OOBACHATH obmue 3aKOHOMEPHOCTH B
N3MEHEHUH CBOHCTB 3JIEMEHTOB — METAJIOB M HX
COCMHEHHI C y4ETOM CTPOCHHUSI MX aTOMOB H
nonoxkeHuss B Ilepuonmyeckoit  cucreme
xumMuueckux snemento /| I Menneneesa
XapakTepu30BaTh (omHCHIBATH) o0mue
XMMUYECKUE CBOMCTBA METAIIOB, UX BAKHEHIINX
COeNMHEHMH, TOATBEpXkJIas 3TO  OIHCAHHUE
IpUMepaMH  ypPaBHEHUH  COOTBETCTBYIOLIUX
XMMHYECKHX PEeaKLuii; MpUMeHEeHHe METalIoB B
Pa3IHYHBIX 00JIaCTAX, @ TAKXKE HCIIOIb30BaHUE HX
JUIL  CO3JaHHMS COBPEMEHHBIX MaTepuajoB U
TEXHOJIOTHH

PackpeiBaTh CYIIHOCTb OKHCITHTEIIBHO-
BOCCTAHOBHUTEIBHBIX  PEAKIHH  IOCPEACTBOM
COCTaBJICHHSI  DJIEKTPOHHOTO  0OamaHca  3THX
peaxuuit

IMpoBoauts peakiuy, MOATBEP>KAAIOIIE
XapaKTepHble CBOHCTBAa HW3yYaeMbIX BEIIECTB;
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI METaJUIOB,
HPUCYTCTBYIOIINE

B BOJHBIX pacTBOpax

HalmonaTe ¥ ONHCHIBATH JEMOHCTPAI[OHHBIE
OTIBITHI; TPOBOAUTE M ONHCHIBATH XMMHUYECKUH
9KCIIEpUMEHT (J1abopaTopHbBle W TPaKTHYECKHE
paboThr) [pencraBnsaTs pe3yabTaThl
XMMHYECKOTO HKCIIepHMeHTa B (opMe 3alHcH
YpaBHEHHUIT COOTBETCTBYIOLIMX PEAKLUH U eIaTh
BBIBOJIBI Ha IX OCHOBE

CrenoBaTh HpaBHIaM IMOJIB30BaHHUS XUMUYECKOH
MOCyIOW ¥ Ta0OPaTOPHBIM 000PYIOBaHUEM
[MpoBoMUTh  BBMHCICHUS IO  ypPaBHEHUSIM
XUMHUYECKUX peaKkiuil

CaMOCTOSITENbHO TIAHUPOBATh M OCYIIECTBIISTH
CBOIO MO3HABATENbHYIO NIeSITeNTbHOCTD;
NpUHUMATL AaKTUBHOE Y4YaCTUE B prl'll'lOBOﬁ
y4eOHOM AeATSIBHOCTH

https://resh.edu.ru/subject/Il
esson/5814/
https://resh.edu.ru/subject/I
esson/3534/
https://resh.edu.ru/subject/|
esson/3493/
https://resh.edu.ru/subject/I
esson/4961/
https://resh.edu.ru/subject/I
esson/3514/

Paznen 8. Xumus u JKu3HL 2

Tema 8.1 Xumusa u
JKU3Hb

JIMYHOCTHBIE Pe3yJbTAThI: aKTUBHOTO HETIPUATHS JNEHCTBHUH, NPHHOCAIINX Bpel OKpysKaromieit
MIPUPOJHON cpefe, YMEHHsS IPOTHO3MPOBATh HEOJIATONPHUATHBIE SKOJIOTHYECKHE ITOCIEACTBHS
MIPeANPUHAMACMBIX JEHCTBHI ¥ TIPENOTBPAMIATh HX; HAIWYMS Pa3BUTOTO HKOJIOTHIECKOTO
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MBIIIEHNS, 3KOJOTHUECKON KyJIBTYpBI, ONBITA JEATENLHOCTH 3KOJOTMYECKOH HalpaBIeHHOCTH,
YMEHHS PyKOBOACTBOBATHCS UMM B [T03HABATEIbHON, KOMMYHUKAaTHBHON U COIIMATBHON MTPAKTHKE,
CIOCOOHOCTH ¥ YMEHHMS aKTUBHO IIPOTHUBOCTOATH HIEOJIOTHU XeMO(hoOuHu;

Ilo3naBarteabHble YYJI: Biagerb OCHOBaMH METOAOB HAy4yHOrO IIO3HAHMSA BELIECTB U
XUMHYECKUX peaknui; QopMynupoBaTh IeMd ¥ 3aJadd  HCCIENOBAHHS, HCIIONB30BaTh
MIOCTABJICHHBIE W CAMOCTOSITENILHO C(HOPMYINPOBAHHBIC BOIPOCH B KauyecTBE HHCTPYMEHTa
MIO3HAHUS ¥ OCHOBHI U ()OPMHUPOBAHUS THUIIOTE3HI 110 IPOBEPKE MPABHIEHOCTH BBICKA3bIBAEMBIX
Cy’KI€HUH; BIIaleTh HABBIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U IPOBEACHHS YUCHHUECKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONOAATh 3a XOJOM MPOIECCA, CAMOCTOATEIBHO
MIPOTHO3MPOBATh €ro pe3ynbTaT, (GOpPMyIUpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yNbTATOB HCCIEIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTUYET O MpOAETaHHOI
pabote; mpuOOpeTaTh OMBIT YYCHHYECKOW HCCIICAOBATEIILCKONM M IMPOSKTHOW JESITEIBLHOCTH,
MPOSBIATh CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITENIEHOMY IIOMCKY METOMOB DPEIIEHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3In4YHbIX METOA0B I103HAHUS;

KommynnkaTusHuble Y'Y/ 3a1aBaTh BOIPOCH! 10 CYIIECTBY 00CYKIaeMOM TEMBI B X0JIe JHAJIOTa
W/WIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYJIMPOBATH CBOM IPEHJIOKSHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUIOKCHHON 3a1a4n

PeryasituBnubie YYJI caMOCTOSTENBHO IUIAHUPOBATh M OCYLIECTBIATH CBOIO ITO3HABATEIbHYIO
JIeATeTbHOCTD, OIpenensist e€ Ield M 3ajadd, KOHTPOIMPOBAaTh M MO Mepe HEeOOXOIMMOCTH
KOPPeKTHPOBAaTh Mpe/UlaraéMblii aqrOpuT™M AEHCTBHH IpPH  BBIIONHEHHH YYeOHBIX H
HCCIIeIOBATENBCKUX 3a1ad, BEIOMpaTh Hanbosee 3(PQEKTUBHBINA CrIOCO0 MX PEUICHUS ¢ YYETOM
II0JIY4EHUs HOBBIX 3HAHUM O BEIIECTBAX U XUMHUYECKUX PEaKIISIX;

Cojaep:xaHue yueOHOI0 npeaMera 2

Ponb XxumMuu B 00ecied4eHHN IKOJIOTHYECKOH, SHEPTETHIECKOH 1 IMUIIEBOH
0€30MacHOCTH, Pa3BUTUH MeAUNMHBI [IOHATHE O HAYYHBIX METOAaxX
MO3HAHUS BEIIECTB M XUMHUIECKHX PEaKIHit

IIpencraBnerns 06 oOmUX HayYHBIX TNPHUHIOUIAX IPOMBIILIEHHOTO
MONy4YeHUs] BaXHEWIIMX BemecTB UYeNoBeK B MHpE BEUIECTB U
MaTepHajIoB: BaKHEHIINE CTPOUTEIbHBIE MaTEPHAIIBI, KOHCTPYKIMOHHBIE
MaTepHaibl, Kpacku, CTEKI0, KepaMUKa, MaTepHANbl Ul 3JIEKTPOHHKH,
HaHOMaTepHabl, OpraHMIEeCKHe 1 MUHEPAIbHbBIC YI00peHHs

XUMUS ¥ 30pOBbE UYENIOBEKa: MpaBHiIa MCIONB30BaHMS JIEKAPCTBEHHBIX
MperapaToB; IpaBuiIa 6E30IIaCHOT0 UCTIOIB30BAHMUS IPETapaToB OBITOBOM
XAMUH B TOBCETHEBHON JKU3HN

PackppiBaTh ~ poNb  XMMHH B pELICHUH
SHEPreTHYECKHX, CHIPHEBBIX M JKOJIOTHUECKUX
mpoOJieM YeNIOBEUeCTBa, ONMCHIBATH OCHOBHEIC
HAIPaBJICHUS Pa3BUTHA XHMHYECKOH HAyKd H
TEXHOJIOTHN

[MpumensTs npaBuia 6e30macHOro oOpaleHus ¢
BEILECTBAMH, HCIOJIb3YEeMbIMH B IOBCEJHEBHOU
JKHU3HH, TIPaBUJIa IOBEJCHUS B LIENX COepeKeH s
3JI0POBbSl M OKpY’Karolled HpUPOAHON Cpelbl;
MOHUMATh Bpex (OMAacHOCTH) BO3ICUCTBHS Ha
JKUBBIE OPTAHMW3MBI OIPEAENEHHBIX BEIECTB,
cMmbica nokaszarens [TK, noscusaTs Ha npumepax
croco0Bbl yMEHBIICHHS! M MPEJOTBPALICHHS WX
BPEIHOTO BO3/ICHCTBUS

AHaJ'II/IS‘I/IpOBaTb H KPUTUYECKU OLICHHUBATH
MHGOPMAILIMIO, CBS3aHHYIO C XHMHYECKUMHU
npoueccaMu M HUX BIIMIHHUEM Ha COCTOSAHHUC
OKpYKaloIen cpembl

Hcronp30BaTh NOTyYeHHbBIE 3HAHHS

U TIpeACTaBIeHHS O cdepax AesATENbHOCTH,
CBSI3aHHBIX C HAayKOH ¥ COBPEMEHHBIMH

https://resh.edu.ru/subject/I
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TEXHOJIOTHSAMHU, KaK OCHOBY Il OPUCHTALUH B
BbIOOpEe cBOeH Oymymie#t mpodeccrHoHanbHON
JeATEIBHOCTH

[lpunnMate ydacTHe B OOCYXXICHHH IMpoOiIeM
XUMHUYECKOH 1 HKOJOTHYECKON HaIpaBJICHHOCTH,
BBICKa3bIBaTh  COOCTBEHHYIO  MO3UIHIO IO
npobiieMe W TpeyiaraTh BO3MOXHBIE ITyTH €€
penreHus

HNHauBHAYyaIbHBIE IPOEKTHI
HccnenoBanue JeKapCTBEHHBIX MPENapaToB IO XUMHYECKOMY COCTaBY

JK3aMeH

1+7
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3. YCJOBHUSA PEAJIU3AIIMA PABOYEHM ITPOT'PAMMBI
YYEBHOI'O IIPEIMETA

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJBHO-TEXHUYECKOMY 00ecreYeHHI0
Peanuzanust mporpaMMbl JUCHUIUIMHBI TpeOyeT HalIW4yusl y4eOHOro KaOWMHETa XHMHH.
[Tomemnenne kKaOUHETa JOKHO YIOBJICTBOPATH TpeOoBaHMAM CaHUTAPHO-IIHISMUOIOTHUSCKUX
npaBui U HopMatuBoB (CanlluH 2.4.2 Ne 178-02 C u3aMeHEHUSMHU U JOTIOJTHEHUSMH OT: 23 HIOJIA,
26 nexabps 2008 r., 29 nexabps 2010 r.)
Peanuzanus nporpamMmbl JUCHUILTUHBI TpeOyeT HAIUUUS yueOHOTro KaOuHeTa « Xumuuy.
1. OGopynoBanue yueOHOro KabuHeTa:
JHocka kitaccHasi, menoBasi-1
Cronsl 1151 yyanuxcst — 15
Cron ansa yuutens — 1
Crynbs — 31
OkpaH -1
2.HaTtypaJjibHble 00pa3ubl
Konnekuust 06pa3ioB: yrieBogopoIHOE ChIpbE, TOPd, MIaCTMACChI, BOJIOKHA.
PeakTuBbl XMMHUYECKHE IO pa3jiesiaM: OpraHuyecKasi XUMHsI, HEOPTraHUYeCKask XUMUs
3. O06bemHbIe cpeacTBa
Mogenb anMasa, 000py10BaHHE XUMUYECKOE
4. MHCTPYKTHBHO-TeXHUYECKAS IOKYMEHTALMS
KommuiexkT nunakrtudyeckux kaprouek no temam: «OBPy», «'maponus», «PYUO», «YrieBogopo sl
MIpeAeIIbHBIE»
KoMIaeKTsI TeCTOBBIX 3aaHuii, B T.4. ¢ moMombio 11K
KomMmruiekTsl 3a1aHuii 17151 KOHTPOJIBHBIX paboT
KoMIuIeKThI 3a1aH1il — MHCTPYKITUH IS IPOBEACHHSI TAO0OPATOPHO-TIPAKTHYECKUX PaboT.
5.Texuuueckue cpeacTBa 00y4eHHA:
MYJIbTUMEANATIPOCKTOP, KOMITBIOTEP

3.2. UudopmanuonHoe odecriedeHne 00yuyeHust

OcHOBHbIE HCTOYHHUKH:
1. T'abpuensn O.C., OctpoymoB N.I'. Xumus: yueOnuk ans 10-11 xnacca. — M., 2020.
2. T'abpuensia O.C., OctpoymoB W.I'. Xumus mis npodeccuii U crnenuanbHOCTEH eCTeCTBEHHO-
HAYYHOT'O IpOoQUIIs: yUeOHHUK JUIS CTYI€HTOB TPO(ECCHOHATIBHBIX 00pa30BaTeIbHBIX OpraHU3aLui,
ocBauBawmux npodeccuu u cnenuaibaocta CI10. — M., 2017
3. T'abpuensn O.C. u ap. Xumus. [Ipaktukym: yue6. mocodue ajsi CTyI€HTOB MPO(ecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3alliii, OCBauBarONIMX rpodeccuu u cneruaibHoctu CI10. —M., 2017

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

1. Ta6puensa O.C.u ap. Xumus: mocobue s moarotoBku k EI'D: yuel. mocoOue yisi CTyIEHTOB
npodecCHOHATIBHBIX 00pa30BaTEeIbHBIX OPraHNU3alUi, OCBAaUBAIOIIUX MPO(ECCHH U CIICIIUATIBHOCTH
CIIO. - M., 2017

2. T'abpuensa O.C., JIpicoBa I'.I'. Xumus. TecTbl, 3a1aun U ynpakHeHHs: yuel. rmocobue s
CTYJEHTOB TNpPO(eCCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3allii, OCBAUBAIOIIUX MHPOdEeccCHuu U
cnenuansHocta CI1O. — M., 2017

3. Epoxun I0.M., Kopanesa U.b. Xumus mis npodeccuii U CHENUATBLHOCTEH TEXHUYECKOTO H
€CTeCTBEHHO-HAy4YHOro  mpoduieil:  y4eOHMK A CTYAEHTOB  NMPO(heCCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3alHii, ocBauBaromx npodeccuu u cneunanbHoctu CI1O.— M., 2017
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4. Cnanxos C. A., Octpoymos WU.T., Ta6puensu O.C., Jlykpsnoa H.H. Xumus n1a npodeccuii n
CHEUHATBHOCTEH TEXHUYECKOro Mpoduis. DIEKTPOHHOE NPUIIOKEHHE (AIEKTPOHHOE yueOHOoe
W3JIaHKE) JUISI CTY. YUPEKISHUM cpel. nmpod. oOpa3zoBanus. — M., 2017.

HNuTepHeT-pecypcebl:

1. www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI ropbi»).

2. www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT IS MKOJLHUKOB « XHUMHS).
3. www.alhimikov.net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIBHUKOB).

4. www. chem. msu. su (DnekTpoHHas OMOIMOTEKA 10 XUMUH ).

5. www.enauki.ru (nHTepHET-U31aHKE AJ1s yuuTenend « EcTecTBeHHbIE HAYKNY).
6. www. lseptember. ru (MeTonnueckas razera «llepBoe ceHTAOP»).

7. www. hvsh. ru (kypHan «XuMus B IITKOJIE»).

8. www.hij.ru (kypHan « X¥UMUS U )KU3HBY ).

9. www.chemistry-chemists.com (3JIeKTPOHHBIH KypHAT «XUMHKH U XUMUSD)
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4. KOHTPOJIb U OLIEHKA IIVIAHUPYEMBbIX PE3YJIbTATOB OCBOEHUS

YYEBHOI'O IIPE/IMETA

KoHTpoJIb M OlleHKA [UIAHUPYEMBIX pPE3yJbTaTOB OCBOSHHUS Yy4eOHOro MpeaMera
OCYILIECTBIISICTCST  MPETOAaBaTeieM B TpoIecce TMPOBEICHUS IMPAKTHUYECKUX
1ab0paToOpHBIX PabOT, TECTHPOBAHUS, & TAKXKE BBIOJHEHUS OOYUYAIOUTUMIUCS WHIUBUIYATHHBIX

3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

3aHSITHU U

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI M MeTO/IbI KOHTPOJISA U
OLIEHKH NMpeAMEeTHBIX pPe3yJabTaTOB

00y4eHust

Ocsoennvie YMeERUA:

6blA6/1AMb  XAaPAKTCPHBIC IIPU3HAKU  ITOHATHUH,
YCTAaHABIIMBATbh UX B3aUMOCBS3b,

UCNnoIb306amb  COOTBETCTBYIOINUE  IIOHATUSA  IIPU
ONMCAHUU COCTaBa, CTPOEHUS U IPEBpAICHUN
OpPraHMYECKUX UM HEOPraHWYEeCKUX COCIMHEHHI;
XUMHYECKYIO CUMBOJIMKY Il  COCTaBJICHHSA
MOJIEKYJSIPHBIX U CTPYKTYpHBIX  (pa3BEpHYTOM,
COKpaIEHHON) (opMysl OpraHMYECKHX BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUI;

usz2omaenuéams MOJEIH MOJIEKYJ] OpraHM4eCKHX
BEIIECTB JUI1 WUIIOCTPALIMM HUX XUMHUYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHHS;

VCMaHasIueamao MPUHAIECKHOCTh  M3YUYEHHBIX
OPraHMYECKHUX BEILLIECTB [0 UX COCTABY U CTPOCHUIO K
OIPEICIIEHHOMY KJIaccy/rpymre COEIMHEHU I

(YyriaeBoJopoAbl, KHUCIOPOA- U a30TCOJepKaliue
COETMHEHUS!, BBICOKOMOJIEKYJIIPHBIE COETUHEHUS);
oasamb WM  Ha3BaHHUA IO  CHUCTEMaTHYECKOM
Homenkinarype (IUPAC), a Ttakxe TpUBOAUTH
TPUBUAIBHBIE HAa3BaHUS OTHAEIbHBIX OPraHUYECKUX
BELIECTB (aTHIIEH, IIPOIUJIEH, alleTUJIEH,
STUJICHTJIMKOJb, TJIHMLIEPUH, (eHoJ, (opMaibaeru,
aleTAIBJETH], MypaBbUHAs KUCJIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEApUHOBAs KHUCIIOTA,
IJII0K03a, (PPYyKTO3a, Kpaxmall, [eJIr0J103a, TIUIHUH) U
TPUBUAIbHBIE HA3BAHUS OTJEJIbHBIX HEOPraHWYECKUX
BEIIeCTB (yrapHblii ras, yIJeKHCIbIH ra3, aMMHaKk,
raméHasi U3BeCTh, Heral€Hass U3BECTh, IMThEBAs COJIA,
MUAPUT U JIP;

yemauaenueams TMPUHAICKHOCTh HEOPraHWYEeCKUX
BEUIECTB 110 HUX COCTaBy K  ONPEACIEHHOMY
KJIacCy/TpyIiie COeAMHEHUHN (MpPOCThIE BEIIECTBA —
METaJIJIbl U HEMETAJLIbL, OKCHJIbI, OCHOBAHMSI, KUCIIOTHI,
am(oTepHbIe THAPOKCHUIBI, COJIN);

onpeodenams BUJIbI XAMHUUYECKON CBA3H B OPIraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIC);

NpUMEHAMb IOJIOXKEHHUS TEeopun CTPOECHUS
oprannvecknx BemectB A. M. bBytnepoBa mis

Tekymuii KOHTPOJIb:

OueHka mnpu pelieHun
KEHUCOB
OueHka mnpu pelieHun
3a1a4

Onenka npu

MpaKTH4eCKON paboThI 1

OueHka mnpu pelieHun

3aaad

Onenka npu
paKkTU4YEeCKOi paboThI 2

OneHka mnpu pelIeHUH
3aj1a4

XUMHNYCCKUX

XUMHNYCCKUX

BBIIIOJIHEHU U

XUMHNYCCKUX

BBIITOJTHEHU U

XUMHUYCCKUX




41

OOBSICHEHUSI 3aBHCHMOCTH CBOMCTB BEIISCTB OT HMX
COCTaBa U CTPOECHHUA; 3aKOH COXPAaHEHUsS MacChl
BCIICCTB;

PAcKpwvléams CMBICI Neproandeckoro 3akona Jl. U.
MenieneeBa u A€MOHCTPUPOBATH €0
CHCTEMaTU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINU;

Xapaxkmepuzoeams IEKTPOHHOE CTPOECHUE aTOMOB
XUMUYECKUX AJIEMEHTOB 1—4 mepnoioB
[Teproauueckoil CUCTEMbl XUMHYECKUX IIEMEHTOB /.
. MenneneeBa, HCIIOIb3Ys MOHATHS «S-, P-, d-
3JICKTPOHHBIC OPOUTATINY, «IHEPTETUUECKUE YPOBHHY,;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHMHYECKHX 3JIEMEHTOB M UX COCIUHECHUH 1O
nepuogaM u rpynnam [leproanueckoi cucTemsl
XUMHYECKHX 21eMeHTOB JI. 1. MeHaeneeRa;
Xapaxmepu3o06ams COCTaB, CTPOCHUE, (PU3NYECKUE U
XUMUYECKHE CBOWMCTBA THUIIMYHBIX MpeACTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH,
9TaH, JTWICH, TPONWICH, aleTwWieH, Oyramuen-1,3,
MeTmiOyTagueH-1,3, OeH301, METaHod, 3TaHOI,
STUICHTJIUKOJb, TIUIEPUH, (EHOJ, aleTalbAeTu/I,
MypaBbUHAs U YKCYCHAsl KMCIIOTHI, [JIFOK03a, KpaxMmai,
1EJUTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa);
UTLTIOCMPUPOBAMb TEHETUYECKYIO CBSI3b MEXKIY HUMH
YpaBHEHUSIMHU COOTBETCTBYIOIINX XAMUYCCKHUX
peaKuil C UCIOJIb30BAHUEM CTPYKTYPHBIX (HOpMYIT;
Kraccuguyuposamo XUMUYECKHE PEaKIUu TI0
pa3MYHBIM  TpU3HakaM  (YUCITy U COCTaBy
pearupymoomux  BELIECTB, TEIUIOBOMY  3PQeKTy

peakuMM,  WU3MEHEHUIO  CTEeNeHeH  OKUCIIEHUs
DIIEMEHTOB,  OOpaTUMOCTH  pEAaKIUH,  YYaCTHIO
KaTaJln3aropa);

xapaxmepuzosams (onucvliéams) 00IIHE XUMHUSCKHIE
CBOICTBAa HEOPraHMYECKUX BEUIECTB Pa3INYHbIX
KJIACCOB;

noomeepacoamy CyleCTBOBaHNE F€HETHUECKOM
CBSI3M MEXIY HEOPraHUYECKUMU BEIIECTBAMH C
IIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOLINX
XUMHYECKHUX PEAKLINN;

xapaxkmepu3oéams ~ UCTOYHUKU  YTJIIEBOJOPOJHOTO
ChIpbsi (HE(Th, MPUPOAHBIN Ta3, YroJb), CIIOCOOBI MX
nepepabOTKM M MPAaKTUYECKOe  NPUMEHEHHe
MPOIYKTOB MEpepaboTKH;

nPO60OUMb BEIUUCIICHUS 110 XUMHUUECKUM
ypaBHEHUSM (Macchl, 00BbEMA, KOJIMYECTBA UCXOHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH; «MaccoBas J0JIs
BEIIECTBA B pacTBOpE», 00bEMHBIX OTHOIIECHUH T'a30B
IIPY XMMUYECKHUX PEAaKIMIX, MAacChl BEIIECTBA WIH
00BEMa razoB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

Onenka npu
MPaKTHYECKOM paboThI 3

Ouenka mnpu pelnieHuu
3a1a4y

OueHka mnpu pelieHun
3ama4y

Ouenka mnpu pelnieHuu
3a1a4y

VYerHbIl onpoc

OueHka mnpu pelieHun
3ama4y

OueHka mnpu pemnieHun
ypaBHEHUN

OrieHuBanue npu
MPaKTHYECKON paboThI 6

OnenuBanue npu
MPaKTUYECKON paboThI 6

OuenuBanue npu

MpaKTU4YEeCKON paboTHI 6

OuenuBanue npu
MpaKTU4YecKor padoTsl 4

BBIIIOJIHCHHU U

XHUMHUYCCKUX

XUMHNYCCKUX

XHUMHUYCCKUX

XUMHNYCCKUX

XUMHNYECKUX

BBIIIOJTHEHUHN

BBIIIOJTHEHUHN

BBIITOJTHCHHUHA

BBITTOJTHCHHUHA
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Macce WM 00bEMY OJTHOTO U3 YYACTBYIOLIHX B
pEeaKIMK BEIIECTB, TEIUIOBOTO Y (PeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BELIECTB,
IPEBPALLECHUS U COXPAHEHUSI SHEPTUN);

onpeoensime BaJEHTHOCTh U CTENIEHb OKUCIECHUS
XMMHYECKHX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO
COCTaBa; BUJl XUMHUYECKOH CBSI3U (KOBaJIEHTHA,
MOHHAs1, MeTaJUIMYecKasi, BOJOPOJIHAs) B
COCIMHEHUAX; TUIl KPUCTAININYECKON PEIIETKU
KOHKPETHOI'O BellleCTBa (aTOMHasi, MOJIEKYJIsipHas,
MOHHAsl, METAJIJINYECKAs]); XapaKTep Cpeiibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

nPo60OUmMsb PEAKLINH, TIOATBEPKAAIOIIHIE
KAauEeCTBEHHBIN COCTaB PA3JIMYHBIX HEOPTAHUYECKUX
BEIIECTB;
pacno3naeams ONBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

énadems CUCTEMOM 3HaHMH 00 OCHOBHBIX METO/AaxX
HAy4YyHOTO ITO3HAHMS, UCIOJb3YEMBIX B XMMHUU INpU
W3Yy4EHMH BEUIECTB U  XMMHMUYECKHUX  SIBJICHHUU
(mabmrozieHue, HU3MEpPEHHE, SKCIIEPUMEHT,
MOJIEJIUPOBaHHUE),

cobnodams  npasuia  TOJNB30BAHUA  XMUMHYECKOU
nocy1oi U 1abopaTOpHBIM 00OPYJOBAaHUEM, a TAKXKe
IpaBuiia 0OpallleHus C BEIECTBAMU B COOTBETCTBUU C
UHCTPYKLMSAMU 110 BBIIOJHEHUIO J1aOOPaTOPHBIX
XUMHYECKHX OIIbITOB;

cocmaenAmsy ypaBHEHMsI peakLUi pa3IndHbIX TUIIOB;
MIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIUi
MOHHOT0 OOMEHa, yYUTHIBas YCIOBUS, IPU KOTOPBIX
3TH peaklUu UAYT 10 KOHIIA;
Packpuiéams CyIHOCTb OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUi OCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX peakluii;
00bACHAMb 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
pPEaKIMU OT PA3TUYHBIX (PAKTOPOB; XapaKTep
CMEIIIEHNS XMMHYECKOI0 PAaBHOBECHS B 3aBUCUMOCTHU
oT BHeIHero Bo3jeiicteus (mpunuun Jle Hlatense);
Xapaxkmepu3o06ams XUMUYECKHUE MPOLIECCHI, JIEKAIUE
B OCHOBE IIPOMBIIIJIEHHOTO TIOJyY€HUs CEPHOI
KHCJIOTBI, aMMHUaKa, a Takxxe chOpMUPOBAHHOCTh
npecTaBiIeHui 00 O0IMX HAYYHBIX IPUHIUIAX U
HKOJIOTMYECKUX MPOoOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

NIAHUPOBAMb u 8bINOIHAMb XUMHUYECKUN
HKCHEPUMEHT (IIPEeBpallleHHs] OPTaHUYECKUX BEILECTB
[IPY HarpeBaHUHU, MOJIyYEeHUE ATUIIEHA U U3yUYEHUE ero
CBOMCTB, KAUECTBEHHBIE PpEAKIMH OPraHUYECKHX
BEIIECTB, JeHaTypalus OeIKOB IpH HarpeBaHUU,
[[BETHbIE peakUuu OenKoB;(pa3noKeHne MepoKcuIa
BOJIOPOJia B PUCYTCTBUH KaTaJIM3aToOpa, OpeIeIeHNe

OueHuBanue npu BBITIOJIHEHUH
BBIYHCIICHUH B MPAKTHYECKOU paboTe 6

OnenuBanue BBIYMCIICHUN pu
BBINIOJIHEHUH MTPAKTU4YECKON padoThI 7

OneHnuBaHue npu
nabopaTopHbIX padbot 1 u 2

BBIIIOJTHCHUH

OnenuBanue npu BBITTOJTHEHUH
nabopaTopHOil paboThI 2

OneHuBanue npu BBINTOJIHEHUH
MPaKTUYECKUX padoT

OnenuBanue npu BBITTOJTHEHUH

NPaKTUYECKUX U JTa00OPaTOPHBIX paboT

OneHnBanue npu BBITTOJTHEHHH
MPaKTUYECKON paboThI 6
OneHnBanue npu BBITTOJTHEHHH
MPaKTUYECKON paboThI 6
OneHnBanue npu BBITTOJTHEHHH

MPAKTUYECKON paboThl 6
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Cpelpl  PAacTBOPOB  BEIIECTB  C  ITOMOLIBIO
YHHMBEPCAJIBHOIO HWHAMKATOpa, BIMSHHUE Pa3INYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIuHu,
peaKIMU HOHHOTO 0OMEHA, Ka4eCTBEHHbIE pEaKUK Ha
cyabdar-, kapOOHAT- U XJIOPHI-aHHOHBI, HA KAaTHOH
aMMOHHUS; PELICHHE 3KCIEePUMEHTAIbHBIX 3a7ay II0
temaMm «Metaibs» U «Hemeramib) B COOTBETCTBUU
C MpaBWJIaMHU TEXHUKH 0€30MaCHOCTH NP 0OpaIleHUH
C BEIIECTBAMU U J1aOOpaTOPHBIM 000PYAOBaHHEM,
npeocmaenime pE3yJIbTATHI XUMHUYECKOT 0
IKCIIEPUMEHTA B (¢opMmMe 3amMcu ypaBHEHUH
COOTBETCTBYIOIIUX peakuut u gopmynuposams
BBIBOJIBI HA OCHOBE THX PE3yJIbTAaTOB;

KpUmu4ecku aHAIU3UPOBAMs XUMHYECKYIO
UHPOPMALINIO, TIOTYYaeMyI0 M3 Pa3HBIX HCTOYHHKOB
(CMU, Unrepsuer u ap );

cobnr00ams npasuia SKOJIOTUIECKH TIeJIeCO00Pa3HOTO
MIOBEJICHUS B OBITY M TPYZOBOI IEATETLHOCTH B LIENISAX
COXpAaHEHMs CBOErO 3JI0POBbS M  OKpYXarolleH
OPUPOJHON  Cpelpl;  oco3Hasams  ONACHOCTH
BO3CUCTBUS HA KUBBIE OPraHU3Mbl OINpPENEIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMasl CMBICI MOKa3aTess
ITAK, noscuams Ha npuMepax cocoObl YMEHbILIEHUS
U TPEAOTBPALICHUS WX BPEIHOTO BO3JCHCTBHS Ha
OpraHu3M YeJIOBEKa;

Yceoennwvie 3nanus:

OCHOBOITOJIATAIONINE TOHATUS (XUMHUYECKUH DIIEMEHT,
aToM, M30TOII, S-, P-, -2JIeKTPOHHBIE OPOUTAITH ATOMOB,
CTETeHb
OKHCIICHHsI, XUMHUYeCKasl CBsI3b (KOBaJICHTHAs, NOHHa,
MeTaJuIMuecKasi, BOJIOPOJIHAS), JIEKTPOHHAST 000JI0UKa
JIEKTPOOTPHUILIATENBHOCTB,
CTpyKTypHas (opmyna (pa3BEpHyTasi U COKpaul€éHHas),

WOH, MOJISIpHBIA OOBEM, BAJICHTHOCTH,

aToMa, MOIJICKYJIA,

MOJIb, MOJIIpHasl Macca, YTJIEPOAHBIA  CKeEJeT,
(GyHKIMOHANbHAS  TpyMNma, paaukall, HU30Mepus,
U30MEpHI, TOMOJIOTMYECKUH  Psii,  TOMOJIOTH,
YIJIEBOJAOPOABI,  KHCIOPOA- W a30TCoJep Kallue

COCAUHCHUA, MOHOMEDP, MOJIUMED, CTPYKTYPHOC 3BCHO,

BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS);
KpUCTAJTIMYECKasi ~ pemérka,  THIIbI
peakumii, pacTBOp, DSJIEKTPOJIUTHI,
IEKTPOJINTUYECKAsT  AMCCOLUAINS,
BOCCTaHOBUTEIIb, CKOPOCTh

3aKOH  COXpaHEHMSI  MacChl  BELIECTB
AIEKTPOJIUTUYECKON  THCCOIMALINH,
3akoH JI W MeHzeneesa,
MIPEBPAIICHHS YHEPTUU TTPH XUMHUECKUX PEAKIIHSIX );
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM  SI3BIK
MHPOBO33PEHUECKNE 3HAHMS,

XUMHUYECKUX
HEIJIEKTPOJIUTHI,

OKHCJIUTENb,
XUMHYECKOM peakiuu,
XUMUYECKOE PaBHOBECHUE; TEOPUU U 3aKOHBI (Teopus
CTpoeHHsl opranumyeckux BemiecTB A. M. bytneposa,
Teopust
MEPUOINYECKU I
3aKOH COXpPaHEHHUs H

XUMHH,
JIeKAIe B OCHOBE

OuenuBanue nocie IpOCMOTpa
BUJIEOpOJIMKA 110 Teme 7.1

OnenuBanue npu BBITTOJIHEHUH
IPaKTHYECKUX PadOT

OueHnBaHue npu BBITIOJTHEHUH
MPaKTUYECKUX padoT

OneHuBanue npu BBINTOJIHEHUH

WHAUBUAYAJIBHOI'O IIPOCKTA

IIpomexyTouHas aTrecTanms:
JuddepeHnpoBaHHbIN 3a4eT

TectupoBanue
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MOHUMaHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX
SIBJICHUM, (PAKTOJOTHYECKHUE CBEICHHUSI O CBOWCTBAX,
cocTaBe, IMONYYCHHH M O€30MacHOM HCIOJIb30BAHUU
BOKHCUIIINX HEOPTaHMYECKHX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

0 XMMHUYECKOM COCTaBJISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPA, POJM XUMHH B IO3HAHUU SIBJICHUM
MPUPOJLI, B (DOPMUPOBAHUHU MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ QYyHKIIMOHATHHOU TPaMOTHOCTH,
HEOOXOAMMOM JIJIsl PEIICHUSI PAKTUYECKUX 3a1a4 U
AKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U MPU- POJHOU CpeJIE;

VYeTHbII onpoc

YceTHBI onpoc

YceTHBI onpoc

IIpoMe:kyTouHasi aTTeCTALUSA:
JuddepeHurpoBaHHbIl 3a4eT
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