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1. HOSACHUTEJBHAS 3ATIUCKA PABOYEN ITIPOT'PAMMBI YYEEHOT'O
INPEJAMETA OO0/[] 05, XUMMUA

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouas mporpamma yueOHoro mnpemmera OOJ.05 Xumus peanuszyercs B Tpeaesiax
OCHOBHOH TpodecCHOHaNbHOW 00pa30BaTEeIbHON MpPOTpamMMbl CpelHEro MnpodeccruoHalIbHOTO
oOpazoBaHusi (IIporpaMM IOJATOTOBKM  KBaIM(UIIMPOBAHHBIX pabOYMX, CIy)KalluX) B
cooTrBeTcTBUH ¢ DefepanbHBIM TOCyIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHEro
obmiero oOpazoBanust u DenepanbHBIM TOCYAapCTBEHHBIM 00pPa30BaTEbHBIM CTaHIAPTOM
cpenHero mpodecCHOoHANBLHOrO mpodeccHoHanbHO obOpa3zoBanus mo mpodeccun 35.01.02
«MacTtep CTOJSIpHOTO M MEOENBbHOTO NMPOW3BOACTBA» OTHOCAIICHCS K YKPYITHEHHOW TpyIIIe
35.00.00 «Cenbckoe, JIeCHOE W PBIOHOE XO3AHWCTBO» M COOTBETCTBYET «TEXHOJOTHYECKOMY
PO HUITIO».

Pabouas mporpamma y4eOHOTO TIpeIMeTa MOXKET OBITh MCIIOJIb30BaHA B 00pa30BATEIIbHBIX
OpraHu3alUsaX CpelHero MpodeCCHOHAILHOIO O00pa30BaHUs, PEATU3YIONIUX POTPAMMEI
CpeIHero o0mero 0opa3oBaHusI.

1.2. O0mas xapakTepucTUKa yueOHOro npeamera

Xumuueckoe oOpa3oBaHuEe B CpefHeM oOuieM o00pa30oBaHUU SIBIISETCS HEOTbEMIIEMOM
yacTblo HMX oOpa3oBaHHOCTH. OHO CIY)XHUT 3aBepLIAlOIIMM 3TallOM pealu3aluu Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIEJTOCTHON cUCTEMe
XUMHUYECKOI0 00pa30BaHus. DTH LIEHHOCTH KacatoTCs HO3HAHMSI 3aKOHOB IIPUPOIbL, POPMUPOBAHUS
MHUPOBO33PEHUS U 00ILIEH KyJIbTYphl UEIOBEKA, a TAKXKE SKOJIOIMUECKH 000OCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 37I0POBbIO U IIPUPOJHON cpene. Peannsyercs xumuueckoe oOpa3zoBaHue 00ydaroIuXCsl
CpeACTBaMU y4yeOHOro mpeaMeTa «XUMHsS», COJAepkKaHHUE U MOCTPOCHHE KOTOPOTO ONpeIeeHbl
B IIporpaMMe ¢ y4€ToM cheuu(uKd HayKd XMMHUHU, €€ 3HAUE€HUs B IO3HAHUU TPUPOJBI U B
MaTepHaJbHOM JKU3HM oO0IIecTBa, a Takke C y4yéToM OOmMX Meled M MPUHIIMIIOB,
XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBl CpelHero ooOmero o0pa3oBaHHS B
Poccuiickoii ®eneparun. Tak, Hanpumep, pu GOPMUPOBAHUU COZAEPIKAHUS MpeaMeTa «XUMUs»
YUTEHBI CIEIYIOIIHE MOJIOKEHHS O CIelMPUKe 1 3HAUEHUU HAYKU XUMUU:

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HayK HIpaeT 0coOyro posib B COBPEMEHHOM
UMBUJIM3AlMM, B CO3JlaHUM HOBOHM 0a3bl MaTepualbHON KynbTypbl OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHUE pallMOHAIBHOI'O HAYYHOT'O MBIIIJIEHHS, B CO3JJaHHE LI€JIOCTHOTO MPeICTaBIeHHs 00
OKpYXaroIlleM MHpEe Kak O €IUHCTBE MPUPOJbI U YeJIOBEKa, KOTOpoe (popMupyeTcs B XUMHH Ha
OCHOBE TIOHMMAaHHUS BEIIECTBEHHOIO COCTaBa OKPYKAIOLIETO MUpa, OCO3HAHUSA B3aUMOCBS3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aUMOAECHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMHU, XMMUS CTaJIa HEOThEMIIEMOU
4acThI0 MUPOBOM KYJIbTYpPbI, HEOOXOIMMBIM YCIIOBUEM YCIEIIHOTO TPY/Ia U KU3HH KaXKIO0r0 YeHa
obmectBa CoBpeMeHHass XMMHUS KaKk HayKa co3ujaTeibHas, Kak Hayka BBICOKHMX TEXHOJOTHM
HaIpaBJieHa Ha pelIeHHe MI00aTbHbIX IPOoOJIeM YCTOMUNBOIO pa3BUTHSI YEJIOBEUECTBA - CHIPhEBOM,
HHEPTreTUYECKOM, MUILEBOH, IKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 30POBbS

B cootBercTBuU ¢ 061muMu 1ensMu U npuHunamu COO coaep:kaHue mpeaMera « X uMus»
(0a30BBINl YpOBEHb H3yU€HHs]) OPHEHTHUPOBAHO NPEUMYIIECTBEHHO Ha  OOIIEKYJIBTYpPHYIO
MOJrOTOBKY O0y4aroluxcs, HE0OX0AUMYIO UM i BBIPAaOOTKH MHUPOBO33PEHYECKUX OPHEHTHPOB,
YCIIEIIHOTO BKIJIFOYEHUS B )KU3Hb COLIMYMa, MPOJIOJHKEHUSI 00pa30BaHus B pa3IMYHbIX 00JIACTSIX, HE
CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocTaBisromuMu npeamera « XUMHs» SBISIOTCS 6a30Bble Kypehl - «Oprannyeckast XUMUs»
u «O0m1ast 1 HeopraHMYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKAHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HAYKH: CUCTEMa 3HAHUU 10 HEOPTraHMYECKOH XUMUH (C BKJIIFOUCHHUEM 3HAHUH U3
o01Ielt XMMHUH) U OpraHNYeCcKor XuMuu. @opMUpOBaHUE TAHHON CHCTEMBbI 3HAaHUH TIPH N3YYCHUHN



npeaMera o0ecreyrMBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000Opa3us BEUIECTB HA OCHOBE
OOLINX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa coaepxanusi KypcoB — «Opranudeckast XuMusi» u «O01as 1 HeopraHu4eckast
XuUMU» cHOpMHUpPOBaHA B MPOTrpaMMe Ha OCHOBE CHUCTEMHOIO IMOAXO0/a K HM3YYEHHIO Y4eOHOro
Marepuaia u 00yclIOBJIeHa UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHHMH Ha ONMpeneEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKol XMMHUU BEIIeCTBa pacCMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOpUU CTPOCHUS OPraHUYECKUX COEIMHEHUH, a TaKKe Ha YpOBHE
CTEePEOXUMUYECKUX U DJIEKTPOHHBIX IMpEACTaBIeHU o cTpoeHuH BemiecTB. CBeneHus 00
M3Y4aeMbIX B KypCE BEIIECTBAaX [JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOAOB JI0 CIOXKHBIX
OMOJIOTUYECKH aKTUBHBIX COeIMHEHUH. B Kypce opraHmdeckoil XHMHH IOJIy4alOT pPa3BUTHUE
c(OopMHpPOBaHHBIE B OCHOBHOW IIKOJI€ MEpPBOHAYAIbHbBIC MPEICTABICHUS O XMMHUYECKOH CBS3H,
KJIaCCU(pUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT HUX CTPOEHUS, O
XUMHUYECKOW PEaKLUU.

[Ton HOBBIM yIrJOM 3peHHs B MpeaMere «XHUMUs» 0a30BOT0 ypOBHSI pacCMaTpUBAETCS
M3YYEHHBIN B KOJUIE/KE TEOPETUUECKUIM MaTepuai U (PaKTOJIOTMYECKHE CBEACHUSI O BEIIECTBAX U
XUMHUYeckol peakuuu. Tak, B dyacTHOcTH, B Kypce «OOmas M HeopraHudeckas XUMHS»
00y4arolmuMcsl MPEeAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHHE MEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3UIIMMA, TTy0Ke MOHSATh UCTOPUUYECKOE H3MEHEHHE
(GYHKIHI 3TOTO 3aKOHa — OT 00O00MIAIOIICH JO OOBSCHSIONIEH M MPOTHO3UPYIOIICH.

Enunast cucrema 3HaHUN O BaKHEWIIUX BEIIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBAX U
IPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JOTIONHSIETCS HA MEPBOM KypCe 3JIEMEHTaMU COJEpKaHUsl, UMEIOIIUMU KyJIbTYPOJIOTHUYECKUN U
NPUKIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3U XUMUU C JPYTUMU
HayKaMH, PAacKpbIBAIOT €€ poJib B TMO3HABATENBbHOM W MPAKTUYECKOW AESITETbHOCTH 4eIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKUX
NPUIOKEHUH XHMHUH, ITOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO
3HAUMMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HHPOpPMALUIO U
IIPUMEHATH €€ U1 NOINOJIHEHHs 3HaHWM, PEIICHHs MHTEIUIEKTYaJIbHBIX M 3KCIEPHUMEHTAJIbHbBIX
HCCJIEIOBATENbCKUX 3a/1a4. B 11eoM coneprxanue yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS
U3y4eHHs] OPUEHTHPOBAHO HAa (HOPMUPOBAHHE Yy 00YYAIOLINXCS MUPOBO33PEHUYECKON OCHOBBI JUIS
NOHMMAaHUA QUIOCOPCKUX HAEH, TaKMX KaK: MaTepHalbHOE €AMHCTBO HEOPraHMYEeCKOro MU
OpPraHMYecKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOCHHUEM,
MO3HABAEMOCTh NMPUPOAHBIX SIBICHUNA NMYTEM SKCHEPUMEHTA U PELIEHUS MPOTUBOPEUHI MEXITY
HOBBIMHM (DaKTaMU M TEOPETHUECKUMH IPENNOChUIKAMH, OCO3HAHUE POJM XUMHHM B pEIICHHH
HKOJIOTMYECKUX TpoOsieM, a Takke MHpodsieM cOepexeHHs] DHEPreTUUYECKUX PEeCypcoB, ChIPbS,
CO3/1aHHSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnnane pemeHus 3a1a4 BOCIUTAHUSA, Pa3BUTUS U COLMANIM3ALMN 00YJarOIIUXCS TPUHSITHIE
IIPOrpaMMOil MTOIXO/IbI K ONPEAETICHUIO COACPKAHMS U IIOCTPOEHUS MTPEAMETa MIPEAYCMATPUBAIOT
dbopmupoBaHHe y OOYYAIOIMIMXCS YHHUBEPCAIBHBIX YYE€OHBIX JICHCTBUH, HMEIOIMMX 0a30Boe
3HaYeHHE JUISL PA3TUYHBIX BUJIOB JACATEIBHOCTU: pEIIeHUs PpobieM, IOMCKa, aHaTu3a U 00paboTKH
uH(pOopMalii, HEOOXOAUMBIX U MPHOOPETEHUs OIbITa MPAKTUYECKOW U HCCIEA0BaTEIbCKOM
JEATEIBHOCTH, 3aHUMAIOLEN Ba)KHOE MECTO B TIO3HAHUU XMUMHUH.

1.3. MecT0 IMCHUIVIMHBI B CTPYKType OCHOBHOH HNpo(eccCHOHAIBLHOI 00pa3oBaTebHOM
nporpamMmbl: 6a30BbIN yUueOHBIN peaMeT 00111e00pa30BaTEILHOTO IIUKJIA.

1.4. Hean 1 3a1a4u JMCUUILIMHBI — TPEOOBAHMSA K INIAHUPYEMbIM Pe3yJbTAaTaM OCBOCHUS
npeamera:

[lenb m3yuenus yueGHOro npeamera: GOpMUPOBAHME M Pa3BUTHE TNPEIACTABIEHUNH O Hay4dHBIX
METO/ax MO3HAHUS BEIECTB M XUMUYECKUX PEAKUUH, HEOOXOAMMBIX Ul MPUOOPETECHUS YMEHHUN
OPUEHTHUPOBAaTbCA B MHPE BEUIECTB U XMMHYECCKUX SIBJICHUHM, UMEIOIUX MECTO B NPUPOIE, B
[IPAKTUYECKOU U ITOBCEIHEBHOM KU3HU;



pa3sBUTHE yMEHUH M CHOCOOOB NEATENBHOCTH, CBA3aHHBIX C HAOMIOACHHEM M OOBSCHEHHEM
XMMHUYECKOI'O HKCHEPUMEHTA, COOJIIOJICHUEM IpaBUi O€30IacHOrO OOpallleHUsl C BElIeCTBAMU
OBJIJIcHUE OOYYAIOMIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAJIBHOW OpraHW3allMd >KUBBIX
CHCTEM pa3HOr0 paHra M NpuOOpeTeHHe YMEHHM, MCIONb3YIOT 3THU 3HAHUSA JUISI T'PaMOTHBIX
JIeMCTBUI B OTHOIICHUH OOBEKTOB KUBOW PUPOIBI M PEIICHHUS PA3JIMYHBIX )KU3HEHHBIX MPOOIIEM.

I[InanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa
1. JInuHOCTHBIE Pe3yJIbTAThI (Oroc Ccooj
IPaKIaHCKOr0 BOCIIMTAHUSA:
c(OpPMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIMK O0YYaromerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0IEeCTBa;
OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;
NPUHATHE  TPAJUIMOHHBIX  HAIMOHAIBHBIX, OOIEYETIOBEUECKUX T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEH;
TOTOBHOCTh ~ MPOTHBOCTOSATH  HMJICOJOTHHM  OKCTPEMH3Ma, HAIMOHAIM3Ma, KCEHO(POOHH,
JUCKPUMMHALIMY 10 COLMAIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO JAESITEIbHOCTh B MHTEPECaX I'PaklaHCKOI0 O0IIECTBA, Y4aCTBYIOT
B CAaMOYTIPaBJICHUH B 00I11€00pa30BaTEIbHON OPraHU3aluy U AETCKO-IOHOIIECKUX OPTaHU3aIIHsIX;
YMEHHE B3aHMOJCHCTBOBATH C COLMATHHBIMA HHCTUTYTAMU B COOTBETCTBUU C MX (QYHKIUSIMHU U
Ha3HA4YCHHEM;
TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JESATEIBLHOCTH;
MATPHOTHYECKOr0 BOCIIUTAHUA:
c(hOpMUPOBAHHOCTh POCCHUICKON TPAX]TAHCKON MJIEHTUYHOCTH, MAaTPUOTH3MA, YBAKEHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TropAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK M KyJIBTYpPY, HPOILIOE U HACTOALEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U IPUPOJTHOMY
HAClIeIMI0, MNaMATHUKAM, TpaauuusM HapoaoB Poccuum, npoctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;
uzeiHast yOex1€HHOCTb, FOTOBHOCTD K CIIY)KEHMIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0
cyas0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
OCO3HAHMUE JYXOBHBIX LICHHOCTEN POCCUNCKOr0 HApOa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;
CIIOCOOHOCTh OIICHMBAIOT CHUTYAIMI0 W MPHUHUMAIOT OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;
OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMUTEIISAM U (MJIN) APYTUM WICHAM CEMbH, CO3JaHUI0 CEMbHU
Ha OCHOBE OCO3HAHHOI'O IPUHSATHUS LIEHHOCTEW CEMEUHON KU3HU B COOTBETCTBUU C TPATULIUSAMU
HapoaoB Poccuu;
3CTETUYECKOI0 BOCIIUTAHUSA
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAas SCTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
CITOCOOHOCTh BOCTIPUHHMAIOT Pa3JIMUHBIE BHUJIBI UCKYCCTBA, TPAIUIIMA M TBOPYECTBO CBOETO M
JPYTUX HApOJO0B, OLIYIIAIOT YMOLUOHAIILHOE BO3JEHCTBUE UCKYCCTBA;
yOeXA€HHOCTh B 3HAUMMOCTH JIJIsl TMYHOCTH U O0IIIECTBA OTE€YECTBEHHOTO0 U MHPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAJAULIMA U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BUJIaX MCKYCCTBA, CTPEMJICHHE MPOSBIISITH KAYECTBA
TBOPYECKOMN JIMYHOCTH;
(pu31M4ecKOro BOCIIUTAHUA:
c(OpPMHPOBAHHOCTH 37I0POBOr0 M 0€30mMacHOro o0pasa >KU3HM, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37J0POBBIO;



noTpeOHOCTh B (DU3MYECKOM COBEPUICHCTBOBAHMHU, 3aHATUSAX CHOPTUBHO-030POBUTEIBHOM
JESATEIBHOCTBIO;

AKTUBHOE HEMPHUATHE BPEAHBIX MPUBBIYEK M MHBIX ()OPM NMPUUMHEHHS Bpena (Gpu3nuecKkoMmy u
IICUXUYECKOMY 3[10POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JI00HE;

FOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HAIpPaBJIEHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATH, IJITAHUPOBATH U CAMOCTOSATENIBHO BBIMOJIHATh TAKYIO 1€ TEIbHOCTD;
UHTEpEC K pasauuHbiM cdepam MpodecCHOHATBHONW JEATENIbHOCTH, yMEHHE COBEPINAIOT
0CO3HaHHBII BBIOOP OyayIel mpodeccu U peaarn30BbIBAOT COOCTBEHHbIE JKU3HEHHbIE MIJIaHbI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH KHU3HH;
IKOJIOTHYECKOr0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KyJAbTYpbl, IOHMMaHUE  BIUSHUS  COLHUAIBHO-
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPoOIIeMm;

IUIAHUPOBAHUE U OCYLIECTBIICEHUE ACUCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMs Lielei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE NECHCTBUM, IPUHOCSIINX BPEJ OKPYKAIOLIEH CPELE;

YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JEHCTBUH, IPENOTBPALLAIOT UX;

pacIIMpeHe ONbITa ACSITEIbHOCTH FKOJIOIMUECKOI HAIPaBIEHHOCTH;

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd M OOILECTBEHHOM NPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJbTYp, CIIOCOOCTBYIOILErO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPULICHCTBOBAHUE SI3BIKOBOM U UNTATENIBCKOM KyJIBTYPbI KaK CPEJICTBA B3aUMOJICHCTBUSA MEXK Y
JIIOJIbMU U TTO3HAHUS MUPA;

OCO3HAHHE IICHHOCTH HAy4YHOM JEATEIBHOCTH, TI'OTOBHOCTb OCYILECTBJISATh IPOEKTHYIO U
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

JIMYHOCTHDIE PE3YJIbLTATHLI 0OCBOCHHS YUEOHOI0 MpeaMeTa XUMHS B 00JIbIIIel Mepe J0JIKHbI
0TPAXKATH:

B COOTBETCTBUU C CUCTCMHO-ACATCIIbHOCTHBIM ITOAXO0OA0M B CTPYKTpr JINYHOCTHBIX p€3y.]'[BTaTOB
OCBOEGHUS MpeMeTa «XUMHUS» Ha YPOBHE CPETHET0 0011ero 00pa3oBaHUsI BbIIEICHBI CIEAYIONIUE
COCTaBJISIONINE:

1. I'pamxaaHCKOro BOCIIMTAHUSA:

— OCO3HaHMs OOYYAIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB U O00S3aHHOCTEH, YBa)KEHUS K
3aKOHY U IIPaBOIIOPAJIKY;

— HpeI[CTaBJ'IeHI/ISI O COIIMAJIBHBIX HOpMaX nu npaBHnax MECKIINYHOCTHBIX OTHOH_IeHI/Iﬁ B
KOJIJIEKTUBE;

— TOTOBHOCTH K COBMeCTHOﬁ TBOp‘ICCKOﬁ OCATCIIBHOCTH HpI/I CO3JaHUN y‘-Ie6HBIX HpOQKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, IOTUKY U apryMEHTHI APYTUX
MIPY aHAJIKM3€ Pa3IMYHBIX BHJIOB YUYEOHOU IEATEeIbHOCTH;

2. IIaTpnoTHYECKOro BOCIIMTAHUS:

— LIEHHOCTHOT'O OTHOILLICHHS K UICTOPUUECKOMY U HAYYHOMY HACJIEIUIO0 OTEYECTBEHHON XUMHUH;
— yBa)KeHI/IH K npoueccy TBOp‘-IeCTBa B 06J'IaCTH TeOpI/IH 158 npaKanecxoro HpI/IMeHeHI/IH XUMHU,
OCO3HAHUS TOTO, YTO JOCTHKCHHMS HAyKH €CTh pe3yNbTaT IUTENbHBIX HaOI0ICHUH,
KpOHOTJ’II/IBBIX 3KCHepI/IMeHTaJ'IBHBIX IIOMCKOB, ITOCTOSTHHOTI'O pr,)la y‘IéHBIX 158 HpaKTI/IKOB;

— HHTepeca U ITO3HABATCJIIBHBIX MOTHUBOB B HOJIy‘-IeHI/II/I n HOCJICIIyIOH_IeM aHaJIN3¢C I/IH(bOpMaI_[I/II/I
0 TIEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHOU XUMUHU;

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:




— HPaBCTBEHHOI'O CO3HAHMsI, ATHMUECKOIO IOBEICHMUS;
— CIOCOOHOCTH OLIEHUBATh CUTYAlMH, CBSI3aHHbIE C XUMHUUECKUMHU SBICHUAMH, U IPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— TOTOBHOCTH OLICHUBAaTb CBOE IIOBEIEHHWE M IIOCTYIIKM CBOMX TOBAPUINEH C IO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4. ®OpMHUPOBAHUA KYJIbTYPbI 310POBbS:

— TNOHUMAaHMA IIEHHOCTEeH 370poBOro M Oe3omacHOro obpasa  KHU3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUUECKOMY 3/10POBbIO;

— co0r0IeHHS TPaBUIT OE30IIaCHOTO 0OpaIleH s C BELECTBAMU B OBITY, IOBCEIHEBHON JKU3HU
U B TPYZOBOM IEATENBHOCTH;

— TIOHUMAaHHUA [IEHHOCTH MPABUJI MHAWBUYAIBHOTO ¥ KOJUICKTHBHOTO 0€301acHOT0 MOBEICHUS
B CUTYallUsAX, YTPOXKAIOIINX 3J0POBbIO U )KU3HM JIOJEH; OCO3HAHUS MTOCIECICTBUN U HENIPUATHUS
BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS AJIKOT OIS, HAPKOTUKOB, KypeHHUs);

5. TpyaoBoro BocnuTaHus:

— KOMMYHHMKaTUBHOM KOMIIETEHTHOCTM B  y4€OHO-HCCIIEOBATENbCKON  JAESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

— YCTaHOBKM Ha AaKTHUBHOE YYacTHE€ B PpEUICHUM NPAaKTHUYECKUX 3ajady COLMaIbHOMN
HaIPaBJICHHOCTH;

— HMHTEpeca K NPaKTUIECKOMY U3YUYEHHUIO MPodeccrii pa3TuaHOro po/ia, B TOM YKCIIEe HA OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMHUU;

— YBaXXEHHUS K TPYY, JIOASIM TpYyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

— TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBHIYalIbHON TpaeKTOpUM 00pa3oBaHus, Oyayen
npodeccuu U peanusani COOCTBEHHBIX KU3HEHHBIX [IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6. IK0JIOTHYeCKOIr0 BOCIIUTAHUSA:

— DKOJIOTHUYECKH 11€71eCO00pa3HOro OTHOLICHHS K MPHUPOJE, KaK HUCTOYHHUKY CYIECTBOBAHUS
’KH3HH Ha 3eMIIE;

— TIOHUMaHHUA TJI00AJBHOTO XapakTepa 3KOJOIMYECKHX MpPOoOJieM, BIUSHHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

— OCO3HaHMS HEOOXOJIUMOCTH HCHOJIb30BAHUS JTOCTMKEHUH XUMHMM JJISi PEIIEHHUs] BOIPOCOB
PaLMOHATILHOTO MTPUPOI0NOIB30BaAHUS;

— AKTUBHOTO HENpUATUS JEHCTBUM, NMPUHOCALIMX BPEI OKPYKAIOWIEH NPUPOJHON Cpene,
YMEHHMsI IPOTHO3UPOBATh HEOIArONPUATHBIE IKOJIOTUYECKUE TTOCIEICTBUS NPEAIPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

— HaJM4usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIIEHUS, HOKOJOTMYECKON KYJIbTYpBhl, OIbITA
JEATEIIBHOCTH  3KOJIOTMYECKON HAIpPABIEHHOCTH, YMEHHsS PpYKOBOJCTBOBATbCSI MMM B
M03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7. LleHHOCTH HAYYHOT'O O3HAHMSA:

— c(pOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS
HAyKH U OOIECTBEHHOW MPAKTHKU;

— TNOHUMaHMA cnenu(UKM XUMHUUM Kak HayKd, OCO3HaHHUA €€ poiau B (OPMHUPOBAHUHU
palMOHAIbHOIO HAyYHOTO MBIIUIEHUS, CO3AaHUM  LEJIOCTHOTO  MpeACTaBiIeHHs 00
OKpYXXaloIlleM MHpe Kak O €QUHCTBE IPHUPOAbI U 4YEJIOBEKA, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHuH MpoOIeM COXpaHEeHUsI IPUPOIHOTO PaBHOBECHS;

— YOeXIEHHOCTH B 0COOOH 3HAUMMOCTH XWUMHUHM JUIS COBPEMEHHON IMBMIM3AIMM: B €€
TYMaHHUCTUYECKOW HANpPaBICHHOCTH U Ba)KHOW pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepHalIbHOMN
KYJIBTYpPBI, PELICHUH INI00aTbHBIX TPOOJIEM YCTOWYMBOIO Pa3BUTHS UETIOBEUECTBA — ChIPHEBOI,
HHEPreTUYeCKOl, NHUIIEBOM M DSKOJOTMYEeCKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
00eCreyeHn! yCIOBUH YCIIEITHOTO TPY/a U KOJIOTMYECKH KOM(MOPTHOM KU3HU KaXKIOT0 YIeHa
00111eCTBA;

— €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH: IIOHMMaHMUS CYLUIHOCTH METOJOB  IIO3HAaHUA,



HCIOJIb3YCMbIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aCMbIC 3HAHUA IJId
aHalu3a M OOBACHEHMS SIBJICHUN OKpYyXarmero Mupa U nNpoucxoasiamux B HEM PI3MeHeHPII>i;
YMCHUA ACJIaTh 000CHOBaHHBIEC 3aKJIFOUYCHUS Ha OCHOBE HAay4YHBIX (baKTOB 1 UMCIOIIMNXCA JaHHBIX

C ICJIBIO IMMOJTYYCHHA JOCTOBEPHBIX BEIBO/JIOB,

— CIIOCOOHOCTH CaMOCTOSTEIBHO UCIOJIB30BaTh XUMHYCCKUE 3HAHUS AT PCIICHUA Hp06JI€M B

PEAIbHBIX ) KU3HCHHBIX CUTYyallUsAX,

— HMHTCPECCA K ITO3HAHUIO U HCCHGI[OBﬁTGJIbCKOﬁ JACATCIIBHOCTH,
— TOTOBHOCTU M CIIOCOOHOCTH K HEIIPEPLIBHOMY 06p330BaHI/IIO u CaMOO6pa3OBaHI/IIO, K
AKTUBHOMY IOJYYCHHIO HOBBIX 3HAaHUM II0 XMMHH B COOTBETCTBHHU C KH3HCHHBIMH

MOTPEOHOCTSAMH;

— HHTEepeca K 0COOCHHOCTSIM TPy/a B pa3inuHbIX chepax npodhecCHOHATbHON AesITENbHOCTH.

2. Meranpeamernsbie pe3yabrtarsl (cM.PI'OC COO)

Meranpeamernsie pesyiabtatbl 1m0 PI'OC

COO

KonkperusoBanubie
pe3yJbTaThl

MeETaNpeaAMETHDBIC

OsiajeHne YHHBEPCAJIBLHBIMH Y4e¢OHBIMH
NO3HABATEJIbHbIMHU 1€l CTBUAMMU:

a) 6a30BbIC JOTMYECKUE CHCTBHSL:
CaMOCTOSITENILHO (DOPMYITUPOBATH U
aKTYyaJIU3UPOBATH MPOOIEMY, PACCMATPUBAIOT €€
BCECTOPOHHE;

YCTaHaBJIMBAIOT CYIECTBEHHBIH MPU3HAK WM
OCHOBAHHUS JJIs1 CPAaBHEHHS, KJIacCU(UKAIIUH U
0000111eHN;

OTIPENIeNIATh 1eNN IeATEIbHOCTH, 33]1aBaTh
napamMeTpbl U KPUTEPUHU UX JTOCTHKECHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpUBAeMBbIX SBICHUSX;

BHOCHUTBH KOPPEKTUBHI B JICITEITHHOCTb,
OLIEHUBAIOT COOTBETCTBHE PE3YJIbTATOB IIEJISIM,
OILIGHUBAIOT PUCKH TTOCIIEICTBUH 1A TEILHOCTH;
Pa3BUBAIOT KPEATUBHOE MBIIUICHUE NPU PEIICHUH
YKU3HEHHBIX Ipo0IIeM;

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:
KCIIOJIb30BaTh MPHU OCBOCHUY 3HAHUI
MPUEMBI JIOTUYECKOTO0 MBIIUICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKU MTOHATUN
1 YCTaHABJIMBATh UX B3aUMOCBSI3b,
HCIIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATHUSA
JUTsL OOBSICHEHUS OTJICbHBIX (PAKTOB U
SIBIICHHI,

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS
KJIacCU(DUKAIMK BEIIECTB U XUMUUYECKUX
peaKLuii;

YCTaHABJIMBATh NPUUMHHO-CJIEACTBEHHBIE
CBSI3U MEXYy U3y4a€MbIMU SIBIICHUSIMHU;
CTPOUTH JIOTHUECKHE PACCYKICHUS
(MHIyKTUBHBIE, J€TYKTUBHBIE, IO
aHAJIOTUH ), BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B paCCMaTPUBAEMBIX
SBJICHUSX, ((OPMYIUPOBATH BHIBOJBI U
3aKITHOYEHUS;

MPUMEHSATH B IIPOLIECCE TO3HAHUS
UCIIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPa3OBHIBATH
MO/I€JIbHBIE TTPEICTABICHUS — XUMUYECKUI
3HAK (CHMBOJI) 3JIEMEHTa, XUMUYECKast
dbopMyna, ypaBHEHHE XUMUYECKOU PEaKITUN
P PEIICHNN YIeOHBIX MO3HABATEIHHBIX U
MPaKTUYECKUX 3a/1a4, IPUMEHSTh
Ha3BaHHBIE MOJIEIbHBIE NPEICTABICHUS JIS
BBISIBJICHUSI XapaKTEPHBIX TPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUUECKHUX
peaKuuii;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
BJIaACTh HaBbIKaMU y‘Ie6HO-I/ICCHCHOBaTeHLCKOI>'I
Y TIPOCKTHOM JIeSITeTbHOCTH, HABBIKAMHU
pas3pemnieHus mpoosieM;

0) 6a30BbIE UCCIIEIOBATEIbCKUE ICHCTBUS:
BJIaACTh OCHOBaAMU MECTO0B Haquoro
MO3HAHUS BEIIECTB U XUMUYCCKUX PEaKIINi;




CIIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSATEIHLHOMY
MIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1a4,
MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;
OBJIaJICHUE BUJIaMU AESITEILHOCTH 110 MOIYYEHUIO
HOBOTO 3HAHMUSI, €r0 UHTEPIIPETALIUH,
IpeoOpa30BaHUI0 ¥ NPUMEHEHUIO B Pa3IMYHbIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE TIPU CO3TaHUH
y4€OHBIX U COLUAIbHBIX [IPOEKTOB;
dbopMupOBaHHE HAYYHOTO TUIIA MBILIUICHUS,
BJIaJICHUE HAYYHOU TEPMUHOJIOTHUEN, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a41
B 00pa30BaTeNbHO 1€ATEIbHOCTH U KU3HEHHBIX
CUTYAaIHSX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJIu3UpoBaTh 3a/iady, BbIIBUTAIOT TUIIOTE3Y
€e pelIeHHs], HAXOJUTh apryMEHTBI AJIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a]1aBaTh
napaMmeTpsl ¥ KPUTEPUU PELICHHUS;
AHAIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS
3a/1a4M pe3yJsIbTaThl, KPUTUYECKH OLIEHUBAIOT UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBAIOT
NPUOOPETEHHBIN OIIBIT;

pa3pabaThIBalOT IUIaH PEUIeHUs IPOOIEeMBbI ¢
YUETOM aHajJIn3a UMEIOIINXCS MaTepruaIbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

OCYIIECTBIISATH 1€JIEHAIIPABICHHBIN MMOUCK
HepeHoca CpesiCTB U CIocoO0B JIeHCTBUS B
MpOECCHOHANIBHYIO CPENY;

YMEThb MIEPEHOCUTh 3HAHUS B MI03HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHECSATEIbHOCTH;
YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

BBIJIBUTAIOT HOBBIE UJIEH, TIPEAJIAraroT
OpPUTHHAJIbHBIE MTOJIXO0/IbI U PELLIEHUS;

CTaBUTb POOJIEMBI U 33]]a4H, TOMYCKAIOI1e
aJbTepHATHBHBIE PELICHMUS;

(bopMyIHpOBaTh eI U 3a7a91
UCCIICIOBAaHMSI, UCTIONIb30BaTh
MIOCTABJICHHBIC 1 CAMOCTOSITEIIHHO
c(hopMyIHPOBAHHBIE BOTIPOCHI B KAYECTBE
WHCTPYMEHTA MTO3HAHUS U OCHOBBI JUIS
(bopMHpPOBaHUS TUIIOTE3BI 11O IPOBEPKE
NPAaBUJILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;
BJIaJICTh HAaBBIKAMU CAMOCTOSITEIEHOTO
TUTAHUPOBAHMSI U TIPOBENICHHS YICHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAThH
YMEHUs HaOJII0IaTh 32 X0JI0M TIpoIiecca,
CaMOCTOSITENIEHO MTPOTHO3UPOBATH €r0
pe3ynbTaT, GopMyIHpPOBaTH 0000IIEHUS U
BBIBOZIBI OTHOCUTENFHO JOCTOBEPHOCTH
pe3yJIbTaTOB UCCIICIOBAHUS, COCTABIISTh
00OCHOBAHHBIN OTUYET O MPOJIETAHHON
pabore;

npUOOPETaTh OMBIT YYCHUIECKON
HCCIIEN0BATENBCKON U IIPOEKTHON
NESITETILHOCTH, TPOSIBIIATH CIIOCOOHOCTh H
TOTOBHOCTb K CAMOCTOSITEIIbHOMY TTOMCKY
METOJIOB PEIICHHUS IPAKTUYECKUX 3a/1a4,
NPUMEHEHHIO PAa3JINYHBIX METO/I0B
TIO3HAHUS;

B) paboTta ¢ uapopmarmei:

BJIAJICTh HaBBIKAMH MTOJTyYeHHS WHPOPMAIIAU U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBIIATH MTOUCK, AaHAIN3, CHCTEMAaTH3AIHIO
U MHTEPIIPETANI0 HH()OPMAIIMH Pa3InIHbIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;

CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popMaTax ¢
y4eTOM Ha3HaueHHs HH(POPMAIIUH U IIEeJICBOH
ayJUTOPUH, BBIOMpAsi ONTUMAIbHYIO GOpMY
NPEJICTAaBIICHUS U BU3yaTH3allHH;

OLICHUBAIOT  JOCTOBEPHOCTb,  JIETUTUMHOCTh
uHpOpMaNMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-ITUYECKHUM HOpMaM;

B) paboTa ¢ nHpopmarmei:

(dbopMynMpOBaTh 3aMpPOCHl U TPUMEHSTH
pa3iaryYHble METO/IbI NPHU MOUCKE U 0TOOpE

uH(popMaIuy, HEOOXOIUMOM TUIS
BBIITOJIHEHUS yUeOHBIX 3amaq
ONPENENEHHOIO THIIA;

npuodpeTaTh OIIBIT HCIIOJIL30BAHHUS

WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U PA3IMYHBIX ITOMCKOBBIX
CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONMTUMAIBHYIO
dbopMmy  mpencTtaBieHus ~— WHPOPMAIHUH
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UCTIONIb30BaTh CPEACTBA WH(POPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B peIICHUHN
KOTHUTUBHBIX, KOMMYHUKATHBHBIX "
OpPraHU3allMOHHBIX  3a1a4 C  COOJIOJCHUEM
TpeboBaHU SPrOHOMHUKH, TEXHHUKH
0€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
OpaBOBBIX M ITUYECKUX  HOPM,  HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

BJIaJZICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30MacHOCTH

(cxembl, TpaduKu, TUArpaMMbl, TaOIUIIBI,
PUCYHKHU U T. I. );
WCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE

cpeactBa mnpu  paboTe ¢ XUMHUYECKOM
uHpopManuei: IPUMEHSTD
MEXITPEIMETHBIC (pusmueckue u
MaTeMaTHYECKUEe) 3HAaKU ¥  CUMBOJIBI,

dhopmyel, a0OpeBUATYpPBI, HOMEHKJIATYPY;
UCTIOJIb30BaTh u npeoOpa3oBHIBATh
3HAaKOBO-CUMBOJIMUYECKHUE cpeacTBa

THYHOCTH. HarjiisaJHOCTHU
OsJiajieHNe YHUBEPCAJIbLHBIMH

KOMMYHHKATHBHBIMH JICiiCTBHSIMH

a) oOmeHue: a) oOmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX cepax
JKU3HU;

pacro3HaBaTh HEBEpOAJIbHBIE CPENICTBA OOIICHMS,
IMOHHUMAIOT 3HAYCHUE COIMAIbHEIX 3HAKOB,
pacro3HaBaTh NPEANOCHUTKH KOH(MIMKTHBIX
CUTYyaIM ¥ CMATYAIOT KOH(IUKTHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOICHUS U
B3aUMOJCHCTBUS;

apryMEHTUPOBAHHO BECTH JAUAIIOT, YMETh
CMSTYAIOT KOH()JIUKTHBIC CUTYAIINN;
Pa3BEPHYTO U JIOTUUHO U3JIaratoT CBOKO TOUKY
3pPEHUA C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

3a71aBaTh BOMPOCHI 10 CYIIECTBY
00CyK1aeMO TEMBI B XOJI€ JIMAJIOTa ¥/WIIH
JTUCKYCCHH, BEICKA3bIBATh UJICH,
(bopMyIUpPOBAaTh CBOM MPEIOKEHUS
OTHOCHTEJIBHO BBITIOJTHEHUS
NPE/UIOKEHHOM 3a/1a4H;

BBICTYIIATh C MTPE3EHTAINCH PE3yIbTaTOB
M03HABATEILHOM JICSITEIIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIILHO HITU
COBMECTHO CO CBEPCTHHKAMH MIPH
BBITIOJTHCHUH XUMHUYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI MO UCCIIEAOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaTn3aiuu
yueOHOTr0 NMpoeKTa U (hopMyIHpOBaThH
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHBIX
WCCJIETOBAHHUM MyTEM COTTIAaCOBAHUS
MO3UIUH B X0J1e 00CYKIeHUS U OOMEeHa
MHEHUSIMU

0) cOBMeCTHasl I€SITEIbHOCT:

NOHMMAIOT W  UCIOJb30BaTh IPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;
BBIOMPAIOT TEMATUKY U METO/IbI COBMECTHBIX
JIEUCTBUM C YI€TOM OOIIIUX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JI€Ha KOJUIEKTHBA,
NPUHUMAIOT LEIH COBMECTHOM JESITEeIbHOCTH,
OpPraHU30BBIBAIOT U KOOPAMHUPOBATH AEUCTBHUSA 110
€€ JIOCTIDKCHMIO. COCTaBIIAThH IUIAH JICHCTBHIH,
pacnpenensiart pold € y4eTOM  MHEHHH
YYaCTHUKOB, o0CyXJaroT pe3yabTaThl
COBMECTHOM paboTHI;

OLICHMBAIOT KaueCTBO CBOETO BKJIa/Ja U KaXJOTo
YYaCTHMKAa KOMaHJbl B OOLIMI pe3yabTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaratoT HOBbIE IPOEKTHI, OLIECHUBAIOT UJIEU C
MO3UI[UN HOBU3HBI, OPUTUHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

0) coBMeCTHasI IeATeITbHOCTD:
MIOHMMAIOT U HCIIOJIb30BATh IPEUMYILECTBA
KOMaHJAHON ¥ MHJMBUYyalbHOU pabOTHI IpU

pelieHnn XUMHUYECKOH po0JIeMBl,
000CHOBLIBAIOT HEO00X0INMOCTh
MPUMEHEHUS TPYIIOBBIX dbopm

B3aMMOJICHCTBUSL TPH pELICHUH Yy4eOHOU
3a/1a4u;

BBIOHMPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JnecTBUi ¢ yd4éTOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JICHA KOJUIEKTHBA,;

IPUHUMAIOT LENb COBMECTHOM
JEeSITEIbHOCTH, OpraHM30BBIBATH U
KOOpAUHUPOBaTh  JEUCTBUA MO €€

JIOCTHKEHHIO: COCTaBJIATh IIJIaH JCHCTBUH,
pacrpenensarTb pojid C Yy4ETOM MHEHUU
YYaCTHUKOB,  OOCYXIAIOT  PE3yJIbTaThl
COBMECTHOM paboTHI;

OILICHMBAIOT KayeCTBO CBOEro BKjIaja |
BKJIaJla KaXJOr0 YYacTHUKA KOMaHJIbl B
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KOOPJMHUPOBATH M BHIITOJIHATH paboTy B
YCIIOBHSAX PEAIbHOTO, BUPTYAJIHHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;
OCYILECTBIISATh MIO3UTUBHOE CTPATETMUYECKOE
IIOBE/ICHHE B PA3INYHBIX CUTYaLUIX, TIPOSBISTH
TBOPYECTBO U BOOOpakeHUE, OBITh
MHHUIUATUBHBIM.

o0muii  pe3ynpTar
KPUTEPHSIM;
NPEeUIaraloT HOBBIC TPOEKTHI, OIICHUBAIOT
HUACH C NO3UINH HOBU3HBI, OPUTMHAJIIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYHICCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC
MOBEJCHHE B  PA3IMYHBIX  CUTYAIHsIX,
NPOSIBJIATh TBOPYECTBO W BOOOpPaXKEHHE,
OBITh MHUIIMATUBHBIM.

no pa3paboTaHHBIM

OBnaneHne YHUBEpPCAJIBHBIMHA
PEryJaasTUBHBIMUA I[EﬁCTBHSIMH:

a) caMOOpTraHu3alUs:
CaMOCTOSITEIIFHO OCYIIECTBIISITH MTO3HABATEIBHYIO
ACATCIIbHOCTDb, BBISIBIISITH Hp06JI€MI>I, CTaBUTh U

dbopmynupoBath  COOCTBEHHbIE  3aJa4ydl B
00pa3oBaTeNbHON JIEATETLHOCTH W >KU3HEHHBIX
CUTyaIUsX;

CaMOCTOSITEJIbBHO ~ COCTABJISATh IUJIaH  PELICHUS

npoOJeMbl C Y4ETOM HMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsATh paMKH y4eOHOT0 IIpeMeTa Ha OCHOBE
JIMYHBIX IIPEAIIOYTEHUN;

JIEJIal0T OCO3HAHHBINA BBIOOp, apryMEHTHUPOBATH
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
OLICHUBAIOT MPUOOPETEHHBIN OMBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO U HPOSIBICHUIO
IIUPOKOU IPYIUIIMU B PA3HBIX OOJACTSAX 3HAHUU,
MOCTOSIHHO MOBBIIIAIOT CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHB;

a) cCaMOOpraHu3aIus:

CaMOCTOSITEIILHO IJIAHUPOBATh "
OCYIIECTBJISAITh ~ CBOIO  I103HABATEJIbHYIO
JESATEIIBHOCTD, ONPENEIIsAs €€ LIeJU U 3a/1a4H,
KOHTPOJIMPOBATh U IO MEpe HE0OXO0IMMOCTH
KOPPEKTUPOBATh IPEAIaraeMblii aaropuT™M
NEHCTBUH TIpU BBITIOJHEHUH Y4YeOHBIX U
UCCIICIOBATEIbCKUX  3ajay,  BBIOMpATh
HambOonee dddekTuBHBIA  cmocod  uX
peleHnuss ¢ y4€TOM TOJIY4YEHHMs] HOBBIX
3HAaHUH O BEUIeCTBAX U XUMHUYECKHUX
peaxkuusx;

0) CaMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHTyalUsM, BHOCHUTH
KOPPEKTUBBI B JI€ATEIIBHOCTb,  OLICHUBAIOT
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HABBIKAMH IO3HABATENIbLHOW peduiekcuu
KaK OCO3HAHMUSA COBEpPINAEMBIX JCHCTBUA U
MBICJIUTEIIBHBIX IIPOLIECCOB, HUX pE3yIbTaTOB U
OCHOBaHMIA;

UCIIOJIb30BaTh MPHUEMBbl pedIeKCUU A OLEHKHU
CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHMBAIOT PUCKA U CBOEBPEMEHHO
IIPUHUMAIOT PEUIEHUS 110 UX CHUKEHUIO;

0) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYaI[UsIM, BHOCUTb
KOPPEKTUBBl B JIECATEIBHOCTH, OIICHUBAIOT
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIAZICTh ~ HaBBIKAMU  [O3HaBaTEIbHOU
peduiekcun Kak OCO3HAaHHS COBEPIIAEMbIX
JEWCTBHIA M MBICITUTEIBHBIX MPOIECCOB, UX
pe3yJIbTATOB U OCHOBaHHIA; HCIOJIb30BaTh
npuéMbl pedIeKCUu Ul OLEHKH CHTYaIlUH,
BBIOOPA BEPHOTO PEIICHHUS;

YMETh OIICHUBAIOT PUCKH U CBOEBPEMEHHO
NPUHUMAIOT PELICHUS 110 UX CHIKCHUIO;
NPUHUMAIOT MOTUBBI M apryMEHTBI IPYTUX
IpY aHAJIM3E PE3YJIbTATOB JICITEILHOCTH;

B) YMOILIMOHAIbHBIN UHTEIUICKT, PeNoIaratonui
c(hopMUPOBAHHOCTD:

CaMOCO3HaHHs, BKIIIOYAIOIIETO  CIOCOOHOCTH
MOHUMAIOT CBOE OSMOIIMOHAIBLHOE COCTOSIHHE,
BUJCTh HANpPaBIEHUS pPa3BUTHUA COOCTBEHHOM
SMOITMOHAIBHOM c(ephl, OBITh YBEPECHHBIM B ce0e;
CaMOpPETYJIUPOBaHUS, BKITIOYAIOIIETO

CaMOKOHTPOIIb, YMEHHE MPUHUMAIOT

B) DMOIIMOHANLHBIA WHTEIIEKT:
c¢(hOpMHUPOBAHHOCTH CaMOCO3HAaHUS,
BKJIIOUAIOIIETO  CIIOCOOHOCTh  MOHUMAIOT
CBOE SMOIMOHAILHOE COCTOSTHUE, BHUJICTH
HaIpaBIICHUS pa3BUTUA COOCTBEHHOM
AMOIMOHAIBHOU Cepbl, OBITh YBEPECHHBIM
B cebe;
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OTBETCTBEHHOCTh 3a CBOE MOBEJICHHE, | CaMOpETyJIUpOBaHMs, BKJIIOYAIOLIETO
CIIOCOOHOCTh aJaNTUPOBATHCS K SMOLIMOHAIBHBIM | CAMOKOHTPOJIb, ~ YMEHHE  IPUHHUMAIOT
U3MEHEHUSAM U MpOSBIATH T'MOKOCTb, OBITh | OTBETCTBEHHOCTh 3a CBOE IIOBE/IECHUE,
OTKPBITBIM HOBOMY; CHOCOOHOCTh a1arTUpOBATHCS K
BHYTpEHHEH MOTHUBAIUH, BKJIIOYAIOLIEH | SMOLMOHAIBHBIM U3MEHEHUSAM U MIPOSBIISTH
CTpEMJIEHHE K JIOCTHXKCHHMIO LEIH M YCIeXy, | THOKOCTh, OBITh OTKPHITHIM HOBOMY;
ONTUMU3M, MHULIUATUBHOCTD, yYMEHHUE | BHYTpEHHEH MOTHUBAIMM, BKIIOYAIOLICH
JeICTBOBATh, UCXOS U3 CBOUX BO3MOYKHOCTEH; CTPEMJIEHHE K JIOCTH)KEHHUIO LIETHU U YCIEXY,
SMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMAIOT | ONTUMM3M,  HMHHUIMATUBHOCTb,  YMEHHUE
SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YUYHUTHIBAIOT | AEWCTBOBATH, UCXOMs u3 CBOMX
€ro INpu  OCYUIECTBIEHHH KOMMYHMKAlIUH, | BO3MOXKHOCTEH;
CIIOCOOHOCTB K COUYBCTBHIO U COIIEPEKHUBAHUIO; | SMIIATHM,  BKIIOYAIOIIEH  CIOCOOHOCTH
COLMAJIBHBIX HaBBIKOB, BKJIIOYAIOIIUX | IOHUMAIOT ~ SMOLIMOHAIBHOE  COCTOSHUE
CIIOCOOHOCTh ~ BBICTPAWBAIOT  OTHOLIEHUS  C | APYTHX, YUUTBIBAIOT ero npu
JOPYTUMH  JIOABMH, 3a00THUTBCS, HPOSBIATH | OCYLIECTBICHUU KOMMYHUKaIIH,
MHTEPEC U pa3pelIaoT KOH(IUKTHI, CIIOCOOHOCTh K COYYBCTBHIO "

COIEPEKHUBAHHUIO;

COLIMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX

CHOCOOHOCTh BBICTPAMBAIOT OTHOUICHHUS C
JIPYTHUMU JIIOJIbMU, 3a00TUTHCS, TPOSBIATH
MHTEPEC U pa3pemaroT KOH(IUKTHI.

T') IpUHATHE ce0s U IPYTHX JIIOCH:

NPUHUMAIOT ce0sl, TOHUMAsl CBOM HETOCTATKU U
JIOCTOWHCTBA,

NPUHUMAIOT MOTHUBBI U apIYMEHTHI IPYTUX
JFO/IeH TIPU aHAJIHM3€e Pe3yIbTaTOB JIEATEILHOCTH;
NpU3HABaTh 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 |
IpPYTHX TIpU  aHAU3e
JeSITENIbHOCTH;
MpPU3HABATh CBOE MPABO U MPABO JPYTUX
Ha OIINOKH;

Pa3BUBAIOT CIOCOOHOCTh TMOHHUMAIOT
MUD C TIO3UIUH JIPYTOT0 YeJIOBEKa.

CBOH

apryMEeHTBI
pe3yJIbTaToB

3. IIpeameTHBbIE Pe3yabTATHI

IIpenmernsblie pesyasTatsl o ®I'OC COO

KonkperusupoBannbie
pesyabtarsl (I1PII)

NnpeaAMEeTHbIC

1) chopMUPOBAaHHOCTH MPEACTABICHU: O
XUMHAYECKOH COCTaBIAIONIEN
€CTEeCTBEHHOHAaY4YHOU KapTHUHBI MUPa, POJIU
XUMHUU B ITO3HAHUHN HBJ’IGHI/Iﬁ HpI/IpOJII)I, B
(hOpMUPOBAHUY MBIIUICHUS U KYJIBTYpPhI
JUYHOCTH, €€ (PYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOIUMOM ISl PEIICHUS TPAKTHIECKUX
3a7a4 ¥ DKOJOTMYSCKU 000CHOBAHHOT'O
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOMN
cpene;

2) BlIaJicHUE CUCTEMON XUMHUUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOTIOJIATAFOIINE
MOHATHUS (XMMHUYECKUI DJIEMEHT, aToM,
3JIEKTpOHHAs 000JI04Ka aToMa, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BAJICHTHOCTb,

BbinyckHUK OyaeT 3HATh:

OCHOBOIIOJIATAIONINE TIOHATUS (XUMUYECKUIN
AIIEMEHT, aTOM, U30TOII, S-, P-, d-3JEKTPOHHBIE
opOuTanM aToMOB, HMOH, MOJISIPHBIM OOBEM,
BaJICHTHOCTh, CTENICHb OKUCIICHUS, XUMHUECKast
CBA3b (KOBaJ'IeHTHaSI, HWOHHAas, MCTaJINIMYCCKasd,
BOJIOPOJIHAs), DJIEKTPOHHAs 00O0JIOYKa aTroma,
MOJIEKYIIa, ANIEKTPOOTPUIIATETHHOCTB,
CTpyKTypHass  ¢opmyna (pa3BEpHyTras U
COKpami€HHas), MOJb, MOJISIpHAas Macca,
YIJIEPOJHBIN CKeNeT, GyHKIMOHATIbHAS TPy,
paauKa, U30MEpHS, WU30MEPHI,
TOMOJIOTHYECKHH psn, TOMOJIOTH,
YTJIEBOJIOPOABI, KHCIOPOI- U a30TCOAEPIKAIINe
COCZIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYNISIPHBIC COEIMHEHUS);
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AJNIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb
OKHCIICHHSI, XUMUYECKasi CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00beM,
YIJIEPOJHBIN CKeNeT, (yHKIMOHATbHAs
TpyIIa, pajnuKai, U30Mepusi, H30MEPHI,
TOMOJIOTHYECKUH Psif, TOMOJIOTH,
YIIJIEBOAOPOBI, KUCIOPO- U a30TCOICPIKAIIIEC
COCIMHEHUS], OMOJIOrMYECKH aKTHBHBIC
BelecTBa (yriaeBoIbl, KUPHI, OCIIKH),
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTUHEHMS,
KPUCTAJTMYECKas PEIIeTKA, TUITI XUMUYECKUX
peakiuii (OKUCITUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30-H YHJIOTEPMHUUYECKHE, PEaKIIUH HOHHOTO
oOMeHa), pacTBOP, AJIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, SJCKTPOITUTHYECKAS
JICCOIIMAIINS, OKUCIIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XUMHUYECKOH peaKIny, XHUMUIECKOe
paBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
XUMHYECKOT'O CTPOCHUST OPraHHYECKUX
BemecTs A.M. byrieposa, Teopus
ANEKTPOIUTUYCCKOHN JTUCCOIHAIINH,
nepuoanueckuil 3akoH J1.11. Menneneesa,
3aKOH COXPAHEHUS MaCcChl), 3AKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3BIK XUMUH,
(akTOJIOrMUECKUE CBEJCHUS O CBOMCTBAX,
coCTaBe, MOJy4YeHHH U 0e301TacHOM
UCIOJIb30BaHUH BaKHEHIITNX HEOPraHUYECKUX
¥ OPraHMYECKUX BEIIECTB B OBITY U
NPaKTUYECKOH J1eATeIbHOCTH YElIOBEKa,

3) chopMUPOBAaHHOCTh YMEHUM BBISBIISITH
XapaKTepHble IPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TTOHITHHA, TPUMEHSTh
COOTBETCTBYIOIIME MTOHATHS IIPU OMUCAHUN
CTPOCHUS M CBOICTB HEOPTaHMUECKUX U
OpPraHMYECKHX BEIECTB U UX MPEBPALICHUN;
BBISIBIISITH B3AaUMOCBSI3b XMMUYECKUX 3HAHHUH C
MOHITUSIMH U TIPEJICTABICHUSIMH TPYTHX
€CTeCTBEHHOHAYYHBIX TIPEJMETOB;

4) chopMHPOBAaHHOCTh YMEHUI UCIIOIB30BATh
HaNMEHOBAHUS XUMUYECKUX COCTMHEHUN
MEKYHAPOJIHOTO COI03a TEOPETHUECKON U
NPUKJIQJHOW XUMUHW ¥ TPUBHATbHBIC HA3BaHUS
Ba)XHEHIINX BELIECTB (3TUJICH, alleTUIIEH,
runepuH, gpenon, Gpopmanbaerua, yKCycHas
KHUCTIOTa, TTIUINH, YTapHBIN Ta3, YIISKUCIBIT
ra3, aMMHaK, rameHast i3BeCTh, HeramieHas
U3BECTh, MUTHEBAS COJIA U JIPYTHUX),
COCTaBIIATH (POPMYITBI HEOPTAHUYECKHUX H
OpPraHUYECKUX BEIECTB, YPaBHEHUS
XUMHYECKHUX PEaKIUil, 00BSICHATh MX CMBICI,
NOATBEPXKJIATh XapaKTEPHbIE XMMUYECKHE

KpUCTAJITINYECKasl peIIETKa, TUITBl XUMHUYECKHUX
peakuuii, pacTtsop, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHIL, ANEKTPOIUTHYECKAS
JUCCOLMAIUs, OKUCIIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMMYECKOH peaklnu, XUMHUECKOe
paBHOBECHE; TEOpPUM M 3aKOHBI (Teopus
CTPOEHHUS OpraHuYecKux BemecTtB A. M.
BbyTiiepoBa, 3aKOH COXpaHEHUs MacChl BELIECTB
TEOpUsl DIIEKTPOJIUTHUYECKON JAMCCOIHALINH,
nepuonnueckuii 3akoH [ M Menneneesa,
3aKOH COXpaHEHMsI U MPEBpAIICHUs] SHEPTrUu
IIPU XUMUYECKUX PEAKIMIX);
3aKOHOMEPHOCTH,  CHMBOJIMYECKUN  SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIS)KALLUE
B OCHOBE TIOHMMaHHUS TNPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUM,
dakTonoruueckue CBEICHHS O  CBOMCTBax,
COCTaBe, MOJIy4E€HUU U 0e301macHoM
MCIOJIb30BAaHUN BAKHEUIIUX HEOPraHMYECKHUX
BelIECTB B OBITY W IPAaKTHYECKOH
JIeSITEJIbHOCTH YEJI0BEKa,

0 XMMHUYECKOW COCTaBISIONIEH eCTeCTBEHHO-
HAay4yHOW KapTHUHBI MHUpa, pOJIM XHMHUU B
MO3HAHUM SBIIEHUU TNPUPOIBI, B
(OpMHUPOBAHUN MBILUIEHUS U KYJIBTYPbI
JMYHOCTH, €€ PYHKIIMOHAIBHON IrPaMOTHOCTH,
HEOOXOIUMOM ISl pEIIeHUs TPAKTHUYECKUX
3aj71a4 ¥ 9KOJIOTHYECKU 00OCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MPH-
pOAHOM Ccpexe;

BerinyckHuk 0yaer ymerb:

8b16/1AMb XapaKTEPHbIE MPU3HAKHU MOHSATUH,
yCTaHaBIIMBATh ux B3alMOCBSI3b,
UCNOIb306amMb COOTBETCTBYIOIIUE TOHSITHS
IpU ONHMCAHMM COCTaBa, CTPOCHUA U
MIpeBpaleHUH OpPraHUYECKUX u
HEOPraHUUYECKUX COEIUHEHUI;
UCNONIBb306aMb XUMUUECKYI0 CUMBOJIMKY JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEépHYTOHN, COKpaIIEHHOIN) bopmyn
OpPraHUYeCKUX BEIIECTB M YpaBHEHUH
XUMUYECKUX  PEAKIUH;  U320Mmaeiusams
MO/JIEJIN MOJIEKYJI OPraHMYECKUX BEIECTB IS
HIUTIOCTpalun nux XUMHUYECKOI'O u
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

ycmauasiueamo MPUHA/JIKHOCTh

U3YYEHHBIX OPraHMYECKUX BEIIECTB MO HX
COCTaBy M CTPOCHHIO K OIpeIeIEHHOMY
KJIaccy/Tpynme coeluHeHUH (yrieBoIOpOIbI,
KHCIJIOPOJI- ¥ a30TCOAEpIKaIie COeIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); 0a8amb
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CBOICTBa BEILIECTB COOTBETCTBYIOLIUMU
HKCIIEPUMEHTAMH U 3aITUCSIMU yPaBHEHUN
XUMHUYECKHUX PEaKIIHii;

5) cpopMHUpOBaHHOCTH YMEHHUI yCTAaHABIUBATD
MPUHA]JICKHOCTD U3YYEHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB K
OTpezieNIeHHBIM KJIaccaM U rpymnnam
COEJIMHEHUH, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIINE CBOMCTBA; ONIPEENISTh BUIbI
XUMHUYECKHX CBsI3eH (KOBaJIEHTHAsI, MOHHAS,
MeTaJIJIN4ecKast, BOAOPOIHAS ), TUIIBI
KPUCTAJNTNYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

6) Bi1aJleHue OCHOBHBIMU METOJIJaMU HAYYHOI'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN
(HabmroieHNe, U3MEPEHHE, SKCTIEPUMEHT,
MOJIEJIUPOBAHUE);

7) chopMUPOBAHHOCTh YMEHUN MPOBOIUTD
pacueTsl M0 XUMUYECKUM (POpMyIIaM U
YPaBHEHUSM XUMHYECKHX PEaKIIHi ¢
UCTIOJIb30BaHUEM (DU3MYECKHX BEJINYHH,
XapaKTEepU3YIOIINX BEIIeCTBa C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Ta30B, KOJINYECTBA
BEIIECTBA; UCII0JIb30BaTh CUCTEMHbBIE
XUMHUYECKHUE 3HAHUS [Tl IPUHATHS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
8) chopMHPOBAHHOCTh YMEHUH TIJIAHUPOBATH
U BBITIOTHITh XUMHUYECKH SKCIIEPUMEHT
(TIpeBpaIIeHus: OPraHMYECKUX BEIIECTB MPU
HarpeBaHuU, MOJTYYCHHE STUIICHA U H3y4YeHUE
€r0 CBOICTB, KAUECTBEHHBIE PEAKIIH Ha
aNbJIETH/IbI, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypanus OeITKOB IPU HArPEeBaHHH,
[[BETHBIE PEaKI[UU OETKOB; TPOBOAUTH
peakLry HOHHOTO OOMEHa, ONPENENATh Cpely
BOJ/IHBIX PACTBOPOB, KAUECTBEHHBIC PEAKITUN
Ha cynbdart-, kapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUS; PelaTh
IKCTIEPUMEHTABHBIC 33]]a4H 110 TeMaM
"Meramnbl" u "Hemeranisl") B COOTBETCTBUH
C TMpaBUJIaMH TEXHUKH O€30MaCHOCTH MPH
oOpalleHnH C BelIecTBaMH 1 J1a00paTOPHBIM
000py/10BaHUEM; TIPEJCTABIISITH PE3YJIbTATHI
XMMHUYECKOT0 dKCIIepUMEHTa B (hopMme 3amnucu
YPaBHEHU COOTBETCTBYIOIIUX PEAKIIUI U
(GbopMyIHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX
pe3yJbTaToB;

9) chopMUPOBAHHOCTh YMEHUS aHATU3UPOBATH
XUMHUYECKYIO HH(OPMALIHIO, TOTy4aeMyIo U3

MM  Ha3BaHMWI MO  CHCTEMATHYECKOU
nomenkiarype (IUPAC), a Takxe npuBoIUTH
TPUBUAIIbHBIE Ha3BaHUs OT/JIEJIbHBIX
OpraHWYEeCKUX BELIECTB (ITUJICH, IPOIUJIEH,
alleTUJIeH, STUIICHTJIUKOJIb, MIULEPUH, PEeHO,
dbopManbaerua, aneTanbIerul, MypaBbHHAS
KHCJIOTA, YKCyCHas KHCIJIOTa, OJIEMHOBAs
KHUCJIOTa, CTEAPUHOBAs KHCIIOTA, TJIFOKO3a,
bpykTo3a, Kpaxmai, LEJUII003a, MNIUIKH) U
TPUBUAIIbHBIE Ha3BaHUS OT/AEJIbHBIX
HEOpPraHMYECKUX BeIIecTB (yrapHalii ras,
YIJIEKUCIIBIM Ta3, aMMHaK, raméHasi u3BeCTb,
Heram€Hasi U3BeCThb, IUThEBAs COJIA, IUPUT U
Ap;

YCManagIueams MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTABY K
onpeaenéHHOMY KIIAcCy/TpyIe COeTUHEHUN
(mpocTeie  BelIecTBa METAJUIBl U
HEMETaIbl, OKCUJbl, OCHOBAHUS, KHUCIIOTHI,
amdoTepHbIe THUIPOKCH]IBI, COJIN);
onpedensimv BUAbl XHUMHYECKOW CBS3H B
OpPraHUYECKUX COCAMHEHUSX (OAMHAPHBIC U
KpaTHbIE);

npumeHsms TOJOXKEHHUSI TEOPUU CTPOCHUS
oprannveckux Bemects A. M. byriepoa miis
00BsICHEHUS! 3aBUCUMOCTH CBOWMCTB BEIIIECTB
OT MX COCTaBa U CTPOCHHS; 3aKOH COXPaHEHHUS
MacCChl BELIECTB;

PACKpvl8ams CMBICI MIEPUOIMYECKOTO 3aKOHA
. . Menneneesa U 1eMOHCTPUPOBATH €r0
CHCTEMAaTU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;
Xapaxkmepuzo8ams SIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX dJIEMEHTOB 1—4
nepruo 0B [leproanueckoit cucTeMsl
xuMuueckux anemeHToB /. . Menneneesa,
UCTIONB3Ys TIOHATHS «S-, P-, d-3JIEKTPOHHbBIE
OpOUTANINY, «IHEPTETUUECKUE YPOBHU;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 110 NTEpUOIaM U IPyIIIaM
[Iepuoanueckoit CUCTEMBbI XUMUYECKHUX
anemenToB JI. 1. Menpaeneena;
xapaxmepuzo6ambo COCTaB,
¢u3nMvecKne W XMMHUYECKHE  CBOMCTBA
TUMHWYHBIX  TMPEJICTABUTENEH  pa3IUYHBIX
KJIaCCOB OPTraHMYECKHX BEMIECTB (MeTaH,
9TaH, OTUJIEH, MPONWIEH,  alEeTUJIEH,
Oyramuen-1,3, mermnOyraauen-1,3, OGeHzodn,
METaHOJ1, 3TaHOJI, STUJIICHTJIUKOJIb, TIULEPHUH,
dbenon, anerampAeruj, MypaBbHHas U
YKCYCHAasi KHUCJOTBI, TJIIOKO3a, Kpaxmal,

CTPOCHUC,
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Pa3HBIX HICTOYHUKOB (CPEJCTB MaCCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue);

10) chopmMHupOBaHHOCTH YMEHUH COOJTIOIATH
MIPaBHJIa YKOJIOTHYECKH 1IeJIeCO00pa3HOTO
MOBEJICHUS B OBITY ¥ TPYJOBOU EATEILHOCTH
B I[EJISIX COXPAHEHUS CBOETO 370POBbSI U
OKPY’KaIOIIIECH MPUPOTHON CPENbl; yUUTHIBATH
OIACHOCTH BO3JICHCTBUS HA )KUBBIE OPTAHU3MBI
OTPEICTICHHBIX BEIIECTB, TOHUMAsT CMBICIT
[I0Ka3aTelIs MPeAeIbHON JOIyCTUMON
KOHIICHTpAIIlUH;

11) ans oO6yyaromuxcsi ¢ OorpaHUYeHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI:
c(OpPMUPOBAHHOCTh YMEHUS IPUMECHSTh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX
ITO3HAHUS BEIIECTB M XUMHUYECKHUX SIBJICHHIH;
12) i cnenbiX U Ca00BHISIIIAX
oOyJaromuxcs: cOPMUPOBAHHOCTh YMECHHUS
UCIIOJIb30BATh PEIbe()HO TOUCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins ains 3anucu
XUMUYECKUX (HOPMYII.

LEJUTI0NI03a,  AMHUHOYKCYCHas  KHUCIOTA);
ULTIOCMPUPOBAMb ~ TEHETHUUYECKYK0  CBS3b
MEXy HUMU ypaBHEHUSIMU

COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIUHI C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;
Kaaccugpuyupoeamsy ~ XUMHUYECKHE PEAKIIUN
10 PA3JIMYHBIM MPU3HAKAM (YUCILY U COCTaBy
pearupyonux BemecTB, TEIIOBOMY dPPeKTy
peaxkiuu, U3MEHEHHIO CTEleHEeH OKHUCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKLUH, YIACTHIO
KaTaiu3aTopa);

xapaxmepusosams (onucvieams) o0IIUC
XUMHUYECKHUE CBOICTBA HEOPraHUYECKHUX
BEIIECTB Pa3JIMYHBIX KJIACCOB;
noomeepcoams CylecTBOBaHUE
TCHETUYCCKOU CBSI3U MEXKTY
HEOPraHMYECKUMH BEIIECTBAMH C TOMOIIBIO
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaxkumii;

Xapaxkmepuzoeamau UCTOYHUKHU
YTIIEBOIOPOIHOTO CHIPhs (He(PTh, MPUPOTHBIH
ra3, yroib), CIOCOOBI UX MepepadoTKu U
MPAKTUYECKOE  TPUMEHEHUE  IMPOJYKTOB
nepepaboTKH;

npo60OUMb BEIYUCIICHUS 110 XUMHUIECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJTMYECTBA
MCXOJ/IHOTO BEIIECTBA HITH MPOIYKTa PEAKIINU
10 U3BECTHBIM Macce, 00BEMY, KOJTMUECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIN
MPOJYKTOB PEAKIINH; «MACCOBast OIS
BEII[ECTBA B PACTBOPE», 00BEMHBIX
OTHOIIICHUI Ta30B MPU XUMUYECKUX
PEaKIMIX, MACChI BEIIECTBA WK 00BEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX
B PEAKIH BEIIECTB, TeII0Boro 3ddexra
pEaKIMy Ha OCHOBE 3aKOHOB COXPaHEHUS
MAacChl BEIIECTB, MPEBPAILICHUS U
COXpaHEHHUSI SHEPTHUH);

onpeodenams BAIEHTHOCTb U CTETIEHb
OKHCJICHHUS] XUMHUYECKHX 3JIEMEHTOB B
COETMHEHUSIX Pa3IMYHOTO COCTaBa; BUJI
XUMHUYECKOH CBs3M (KOBAJICHTHAS, NOHHAS,
MeTaJITn4ecKasi, BOAOPOIHAs) B
COCTMHEHUSX; TUTT KPUCTAJUTHUECKOM
PEIETKH KOHKPETHOTO BellecTBa (AaTOMHAS,
MOJICKYJISIpHAs, HOHHASI, METAJTHIeCcKas ),
XapakTep cpebl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCIMHEHUI;

npo6oouUmMsb PEAKINH, ITOATBEPKAAIOIINE
KaueCTBEHHBIN COCTaB Pa3INYHbIX
HEOPraHMYECKUX BEUIECTB; pACNO3HABAMb
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OTIBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpaX HEOPTaHHMUECKUX
BEILIECTB;

61a0emv CHCTEMOH 3HAHUKM 00 OCHOBHBIX
METOJIaX HAyYHOT0 MO3HAHUS, UCTIOJIb3YEMBIX
B XHMUU TIPpU U3YYCHHH BEHIECTB U
XUMHYECKUAX SIBIICHUHA (HabmoieHue,
U3MEpEeHHe, YKCIIEPUMEHT, MOJCIMPOBAHHUE),
UCNONIL306aMb  CUCTEMHBIE  XUMHYECKHE
3HaHUSA Uil  TPUHATUS ~ PEIICHUH B
KOHKPETHBIX YKU3HEHHBIX CUTYaITUsX,
CBSI3aHHBIX  C BEIIECTBAMH U HX

PUMEHCHHEM;

cobnrooams npasuna MOJIb30BaAHUS
XMMUYECKOH TIOCYJIOH U JIabOpaTOpHBIM
obopymoBaHueM, a  TakKxke  IpaBuia
oOpalIeHUs ¢ BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIUSIMU 1o BBITIOJTHCHUEO

71a00paTOPHBIX XUMHUYECKUX OTIBITOB;
cocmaenams ypaBHEHUs] peakuui
Pa3IMYHBIX THIIOB; TIOJHBIE U COKpAIEHHBIE
YpaBHEHMsI peakIMii HOHHOTo oOMeHa,
YUUTBIBAs YCIIOBUS, IPH KOTOPBIX ATH
peaKkuMy UAYT 10 KOHLIA;
PAcKpbleans CyIHOCTb OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEakIUii MocpeICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITHUX
peaxkuuii;

00bACHAMb 3aBUCUMOCTb CKOPOCTH
XMMUYECKOH peakiuy OT Pa3InYHbIX
($akTOpOB; XapaKTep CMELICHUS
XMMHUYECKOT'0 PaBHOBECHUS B 3aBUCIMOCTH OT
BHEUIHETro Bo3jaencTBus (mpunuun Jle
[atenbe);

Xapaxkmepu3oeams XUMUYECKUE TPOLIECCHI,
JieKallye B OCHOBE MPOMBIIIIJIEHHOTO
MOJIyYEHUS CEPHOM KUCIIOTHI, aMMHaKa, a
Takxke chOPMUPOBAHHOCTD MPEICTABICHHUH
00 00UIMX HAayYHBIX TPUHLUIIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

NIAHUPO8amMb W BbINOJHAMbL XUMHUYECKUN
OKCIIEPUMEHT (TPEBPAICHUS OPTaHUYECKHX
BEIIECTB IpH HAarpeBaHuH, MOJy4YEHUE
THJIEHAa W  M3y4eHHe €ro  CBOMCTB,
Ka4eCTBEHHBbIE  PEAKIMU  OPraHMYECKHX
BEIIECTB,  JIeHATypamus  OCJIKOB  TIpH
HarpeBaHuH, I[BETHbIE peakuuu
0enKoB;(pa3oKeHne MePoKCuIa BOJIOPOIa B
NPUCYTCTBUHM KaTalu3aropa, OIpe/eeHne
Cpelbl pacTBOPOB BELIECTB C IOMOUIbIO
YHHUBEPCAJIBHOTO  WHAWKATOpa,  BIUSHHE
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pa3auuHbIX  (AKTOpOB  HA  CKOPOCTh
XUMHUYECKON pEaKluu, PpeakUUu HOHHOTO
oOMeHa, KaueCTBEHHbIE PeaKuu Ha Cybdar-
, kapOOHaT- M XJOPHUA-aHUOHBI, HA KATHOH
aMMOHHS; pEIIeHUEe HKCHEPUMEHTAIbHBIX
3a1a4 o TeMaM «MetamibDy 51
«HeMmeranel») B COOTBETCTBUH C MPaBUIAMHU
TEXHUKA O€30MacHOCTU MpH OOpalIeHuu ¢
BelIeCTBAMHU u 1abopaTopHbIM
000pyI0BaHUEM, NPedCmasisimy Pe3ylbTaThl
XUMHUYECKOTO  JKCIEpUMEHTa B Qopme
3allUCH  YPaBHEHMM  COOTBETCTBYIOILHX
peakuui U @opmyauposams BBIBOIABI Ha
OCHOBE ITHX PE3YyJIbTATOB;

KpUmu4ecky aHaiusuposams XAMUYECKYIO
MH(pOpMALIMIO, TOJIyYaeMyl0 M3 Pa3HbIX
uctounukoB (CMU, Unrepuer u jp );
cobnodame  npasuia 9KOJIOTUYECKU
11e1eco00pa3HOro TMOBEIEHUsT B OBITY U
TPYJOBOM JI€ATEIHHOCTH B LENSIX COXPaHEHUS
CBOETO 3/10POBbS M OKPYXKAIOLIEH IPUPOJHOU
CpEeIlbl; 0CO3HA8amMb ONACHOCTh BO3JCHCTBHS
Ha OKHUBBIE OPraHU3MBI  OMpPEACIIEHHBIX
OpraHMYECKUX BEIIECTB, IMOHUMAs CMBICH
nokazarens [IJIK, nosacuame na npumepax
CIocoObl YMEHbIIIEHHUS U MPEAOTBPAILICHUS UX
BPEIHOTO BO3- JEHCTBUS Ha OPraHU3M

YyeJI0BeKa;

BbinyckHuk MOJIYYHT BO3MOKHOCThH
HAYYUTbCH:

HaGmronats, OITMCBLIBATh XUMHYECKHE

MPOLECChl M SBIEHUS, OPraHU30BBIBATH U
MPOBOJANTh  XHUMHYECKHE  IKCIICPUMEHTHI,
BBIIBUTATh TUIOTE3bl, BHISBISTH 3aBUCHUMOCTh
MEXTY HCCIIeTyeMBbIMU BEJIMYUHAMH,
OOBSCHATH  TOJYYEHHBIE  PE3yNbTaThl U
(GhOpMyYITUPOBATH BBIBOJIBI

2. CTPYKTYPA U COAEP KAHUE YYEBHOTI'O TIPEJIMETA

2.1. O0bemM yueOHOM AMCUMIIMHBI M BUJbI Y4e0HO# padoThI

Bup yueOHoit padoTbl Oobvem uacos
O0s3aTes1bHAs ayIMTOPHAs yuyeOHas Harpy3Ka (Bcero) 50
B TOM YHCIIE!
JEKIHUH 22
nabopaTopHbIE PaOOTHI 4
MPAKTUYECKHE 3aHSITUS 24
Hmoeosas ammecmayus 6 popme ougdepenyuposannozo 3auéma
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2.2. Kanenna

DHO-TEMATHYECKHUH IJIAH U COACpPKaHue yqe6H0r0 npeaMera « XuMHs»

HaumeHoBanue
pa3ieioB U TeM

KoanuecTBo
4acos

Tema 3anaTusl.
Copep:xanue yueOHOro MaTepHaJia, 1a0opaTopHble U NPAKTHYECKHE
3aHATUS 00yYaloIMXCs

H.na}mpyeMble BH/IbI ICATECJAbHOCTH
06y'—lalOl.l.lﬂXCﬂ HUCXO0AA U3 MPEAMETHBIX U
MeTalpeaAMETHBIX pe3yJdbTaToB

DJIeKTPOHHBIE U
nu¢poBbie pecypehbl

1

2 3

4

5

Pazneu 1. TeopeTnueckue 0CHOBbI OPraHM4eCKOii XUMHH

Tema 1.1.
IIpeamer
OpraHu4ecKoil XuMHH.
Teopusi XHMHYECKOIO
CTpOeHHUsI
OpraHuYecKux
coeTMHEeH Uit

JIM4HOCTHBIE Pe3yabTAThI: CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
U apryMEHTHl APYTHX HpPHU aHAIU3€ Pa3lHYHBIX BHIOB y4eOHON HEATENbHOCTH; IIEHHOCTHOTO
OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACIEIHI0 OTEYECTBEHHONH XHMMMH; T'OTOBHOCTH
OLICHUBATh CBOE MOBEJICHUE U ITOCTYNKH CBOMX TOBAPUILEH € MO3UIMIA HPAaBCTBEHHBIX U ITPABOBBIX
HOPM U OCO3HAHHUE ITOCIEACTBHIl ATUX MOCTYIIKOB; TOHMMaHUS CIIEIU(GHUKA XUMHHM KaK HayKH,
oco3HaHWMS €€ poiu B (OPMHPOBAHMM PAIMOHAIFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH
IIEJIOCTHOTO TIPEJICTaBICHUS. 00 OKPYXKAIIIEM MHpE Kak O eIMHCTBE MPHPOJBI U YEIOBEKa, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHHH NpoOJeM COXpaHEeHHs IPUPOJHOTO
paBHOBecHUs

Ilo3naBaTtesabnsblie Y'Y /I: uCHONb30BaTh IPU OCBOCHUH 3HAHUH NPUEMBI JJIOTHUECKOTO MBIIIIJIEHUS
BBIACIATh XapaKTEpPHbIC NPHU3HAKH MOHATHH M yCTaHABIMBaTh MX B3aMMOCBSA3b, HCIOJIB30BAaTh
COOTBETCTBYIOIIME MOHSATUS JUIi OOBSICHEHUS OTAEIbHBIX (DaKTOB U SIBICHHH; BBHIOMpATh
OCHOBAHUSI M KPUTEPUH Ul KJIACCU(UKAIUU BEIIECTB M XMMHUYECKUX PEaKLUil; ycTaHaBIMBATh
[PUYUHHO-CIICICTBEHHBIE CBSA3U MEX]y U3y4aeMbIMH SBICHUSIMU;

KommynukatuBuslie Y'Y/ 3a1aBaTb BOIPOCH! 110 CYIIECTBY 00CYXKIaeMOi TEMBI B X0JI€ JHAJIora
W/WIN JWCKYCCHM, BBICKa3bIBaTh HJEH, (OPMYJIHPOBATH CBOHM IPEIOKEHUS OTHOCHTEIBHO
BBITIOJTHEH U] TIPEUI0KEHHON 331Ul

PeryasituBubie YY]/I caMOCTOSTENbHO IUIAHUPOBATb M OCYIIECTBISITH CBOIO IMO3HABATEIbHYIO
JeATeNIbHOCTD, ONpenesist e€ NeMu M 3aJadd, KOHTPOJIMPOBAaTh W IO Mepe HEOOXOAMMOCTH
KOPPeKTHPOBaTh MpeylaraeMblii  alrOpUTM JACHCTBHII MNpPH  BBINOJHEHHUH YYeOHBIX W
WCCIIEIOBAaTENCKUX 3ajay, BHIOMpATh HanOosee 3(PPEKTUBHBIN CIOCO0 WX PEHICHUs ¢ YUETOM
MOJIy4€HHsI HOBBIX 3HaHUH O BEIECTBAX U XUMUUYECKUX PEaKIISIX;

Coaep:xanue yuedOHOro MaTepuaja 1

1. Ilpenmer opranuyeckoii XuMHH: €€ BO3HMKHOBEHHE, pa3BUTHE U 1
3Ha4YEHHUE B MOJIyYCHUU HOBBIX BEILECTB U MaTepHaloB

Teopust crpoeHus opraHudeckux coeauHeHnii A.M. bytneposa, e€
OCHOBHEIE 1ToJI0keHNsT CTPYKTypHBIE (DOPMYJIIBI OPTAaHUIECKHX BEIIECTB
T'omomnorus, usomepus

XuMpaeckasi CBS3b B OPTaHHIECKHX COSANHEHHSX: KPaTHBIE CBA3H, G- U T-
CBSI3H

[Ipencrapienue o kiaccuuKanuy oprannueckux BerlecTs Homenkmarypa
OpPraHMYECKUX COCIMHEHMH (CHUCTeMaTHYecKas) M TpUBHAJIbHbIE Ha3BaHUSA
Ba)KHEHIINX MpeACcTaBUTENEH KJIaCCOB OPIraHUYECKHUX BEIIECTB
JdeMoHcTpauuun

03HAKOMJICHHE C 00pa3IaMy OpraHIIEeCKHX BEIIECTB U MaTepHaIaMH Ha UX
OCHOBE; OMBITHI 110 TIPEBPAIICHUIO OPTAaHMYECKUX BEIECTB IIPH HarpeBaHUHI

(naBneHne, 0OyTIIMBaHNE U TOPEHHE)

HOHATHH
MIPU3HAKH),

PackpbiBaTh  CMBICT ~ U3y4aeMBbIX
(BBIABIATL WX  XapaKTepHbIC
YCTaHaBIMBATh UX B3aUMOCBS3b
[IpuMeHATs TOJNIOXKEHHWS TEOPHH  CTPOCHUS
opranmdeckux coennHeHnit A. M. byrieposa mist
OOBSICHEHHSI 3aBHCHMOCTH CBOICTB BEIIECTB OT
HX COCTaBa M CTPOCHHS

Hcnonw30BaTh XUMHYECKYIO CUMBOJIUKY IS
COCTaBJICHUA MOJICKYJISIPHBIX W CTPYKTYPHBIX

(pa3BépHyToii, COKpAIIEHHON) bopmyn
OpraHUu4€CKuX BCIIECTB

Onpenensath  BUOBI ~ XUMHYECKOW  CBS3H
(omuHapHBIe, KpaTHBIE) B  OPTraHHYECKUX
COETMHEHUSIX.

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

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

esson/4823/
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IIpakTHYecKHe U JIaGopaTOpHbIe 3aHITHS 1

1. IlpakTHyeckoe 3anaTUHE 1. MoIenupoBaHue MOJIEKYN OPTaHUYECKUX 1
BentecTB. CocTaBIeHHE TOMOJIOTOB M M30MEPOB OPIaHUYECKUX COCMHEHHIT

PackpbiBaTh poJib OpraHMYECKOW XUMHHU B KU3HU
YyeJIoBeKa, HIUIIOCTPUPOBATh CBA3b C JIPYTUMH
HayKaMH{

HaGmonaTe ¥ ONMCHIBATH JIEMOHCTPALHOHHBIE
OITBITHI; IPOBOJUTE M OIKCHIBAThH J1aOOpaTOpPHEIE
OIIBITHI

Pa3nea 2. YraeBoaopoas!

Tema 2.1 [Ipeaensubie
YIJI€BO/10PO/bI -
AJKaHBI

JINYHOCTHBIE pe3yJIbTaThl: AKTUBHOIO HENPHUATHUSA NEUCTBUM, IPUHOCIIINX BPEA OKpPYKaOLIEH
HNPUPOJHON cpelie, YMEHHs HPOTHO3MPOBaTh HEOJIArOMPHATHBIE 3KOIOTMYECKHE IOCIEACTBUS
NpeINpUHAMAEMBIX JEUCTBUH M TNpPemoTBpaIlaTh HX; HAIWYUS PA3BHTOTO 3KOJIOTMYECKOTO
MBIIIICHUS, 3KOJIOTHYECKON KYNBTYpBI, OIBITA JESITEIbHOCTH KOJIOTMYECKOH HAllPaBIEHHOCTH,
YMEHUS PYKOBOJICTBOBATHCS UMH B [IO3HABATENBbHON, KOMMYHUKATUBHON U COLIMAJIBHOM IIPAKTHKE,
CIIOCOOHOCTH ¥ YMEHHS aKTHBHO TIPOTHBOCTOSTH HAEOJIOTHH XeMOo(oOuH;

IlosnaBaTenbHble YVYJI: BrageTb OCHOBaMHM METOJOB HAy4yHOTO IIO3HAHMs BEIIECTB U
XUMHYECKUX peaknuii; QopmymupoBath 1€MW W 3aJaddl  HCCIEIOBAHUS, HCIIOIb30BATh
MOCTABJICHHBIE U CaMOCTOATEIBHO C(OPMYIHPOBAHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI TSl ()OPMHPOBAHUS THIIOTE3HI IO IIPOBEPKE MPABUIFHOCTH BBICKA3bIBAEMBIX
CYKIEHHH; BIaJeTh HABBIKAMH CaMOCTOSITEIBHOTO IIAHUPOBAHHSA WM NPOBEICHHS YUYCHHUECKHX
SKCIIEpUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJIIOAaTh 3a XOAOM IpOIECca, CAMOCTOSTEIHHO
NPOTHO3MPOBATh €ro pe3yibTaT, (OPMyJIHpPOBaTh OOOOIIEHWS M BBIBOJBI OTHOCHTEIIHHO
JOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHMS, COCTABISTh OOOCHOBAHHBIA OTYET O NpPOJEIaHHOM
paboTe; mpHOOpeTaTh ONBIT YYEHHYECKOW MCCIEIOBATENbCKOM M IIPOSKTHOH IesATENbHOCTH,
HPOSIBISATH  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY IOHCKY METOJOB pEIICHUS
MPaKTUYECKUX 3a/1a4, IPIMEHEHHIO Pa3IMIHbIX METOIOB O3HAHUS;

KommynukaTtuBuslie YY /I 3a1aBaTh BOIPOCH IO CYIIECTBY 00CYKIaeMOl TEMBI B XOJI€ HAIOTa
W/WIH JANCKYCCHM, BBICKA3bIBAaTh WHJEH, (OPMYIHPOBATH CBOHM IPEMIOKEHUS OTHOCHTEIHHO
BBITIOJTHEH WS IPEUIOKEHHON 3a/1a9i

PeryasituBubie Y'Y/ caMOCTOSITENBHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIBHYIO
JIeATeNbHOCTD, Oompenelsiss e€ Leld M 3a/aud, KOHTPOJMPOBAaTh W IO Mepe HEeO0OXOAUMOCTH
KOPPEKTUPOBaTh Ipe/JlaraeMblii  aJropuTM JEHCTBHI NpPH  BBIIOJHEHMHM Y4eOHBIX W
HCCIIeIOBAaTeNbCKUX 3371a4, BHIOMpaTh HanbOosee >(QQPEeKTHBHBIA CIIOcO0 MX pelIeHHs ¢ YuEToM
MOTyYeHHs] HOBBIX 3HAHHI O BEIIECTBAX U XUMHIECKUX PEAKIIHAX;

Conep:xanue yuefGHOro MaTepuajia

https://resh.edu.ru/subject

1 AJIKaHBI: COCTaB M CTPOEHME, FOMOJIOTHYECKMH psig MeraH M sTaH — 2
NpOCTEHIINe TIPEJCTABUTENN AalKaHOB: (U3HMUECKHe U XHUMHYECKHE
CBOIicTBa (peakuuH 3aMelIeHHs M TOpPEHHWs), HaXOXAEHHE B IPHPOJE,
[NOJIy4Y€HHUE U IPUMEHEHUE

PackpbiBaTh CMBICH  H3ydaeMBbIX MOHATUH
(BBIABIATH WX  XapakTepHbIE  INPU3HAKH),
yYCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TOHATHSA npu OIIMCAaHUHU
COCTaBa, CTpPOEHUs U npeBpalIieHui
OpTaHNYECKUX COCANHEHHUH

Hcmonp30BaTh XMMHYECKYIO — CHMBOJHMKY IS
COCTaBJICHUSI MOJEKYTAPHBIX M CTPYKTYPHBIX
(pa3BépHyToOH, COKpAIIEHHOM) hopmyn
OpPraHu4C€CKuX BCIIECTB

/lesson/6151/
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VYcraHaBIUBaTh MPHUHAIEKHOCTh BEHIECTB K
oInpeieNéHHOMY ~ Kjaccy — YIJI€BOJOPOJIOB IO
COCTaBy U CTPOCHHIO, Ha3bIBaTh HUX IO
CHCTEMAaTHYECKOH HOMEHKIAType; HpUBOAUTH
TPUBHAIBHEIE Ha3BaHUI OTHENBHBIX
IpeJcTaBUTeNed YTIeBOI0POIOB

HWuanBuayaabHble MPOEKTHI
M3yuenne OMOMaKeToB.

Tema 2.2.
HenpenejbHble
YIJ1€BOJOPOJbI:

AJIKEeHbI, AJIKa/IMEeHBI,
AJKHHBI

JIMYHOCTHBIEC Pe3yJbTaThl: COOMIONCHHS IMpPaBHI 0€30MaCHOTO OOpalleHHs C BELIECTBAMH B
ObITy, MTOBCETHEBHOH XU3HH U B TPYAOBOH HEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
WHIUBUyalbHOH TpaeKTopun o0pa3oBaHus, Oyaymed nmpodeccuu M peaau3alii cOOCTBEHHBIX
JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHUH, MHTEPECOB U
notpeOHOCTEl 00MIecTBa;

Io3naBaTenbHbie YY/I: CTPOHUTH JOTHUECKUE PACCYKACHUS (MHIYKTHBHBIE, JEIyKTHBHBIE, 11O
AHAJOTMU), BBLABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pacCMaTpUBAaEMbIX SIBJICHUSAX,
(hopMyIHMpOBaTh BBIBOJBI M 3aKIIOYECHUS; MPUMEHATh B IIPOIECCe MO3HAHMS HCIONb3yeMbIe B
XMMHU CHMBOJHMYECKHE (3HAKOBBIE) MOIENH, IPeoOpa3oBEIBATh MOJETbHBIE IPEACTaBICHH —
XUMHYECKUH 3HaK (CHMBOJI) 3JIEMEHTA, XUMHUECKas (opMylia, ypaBHEHHE XUMHUYECKOIl peaKkiuun
OpU pPEIIeHWH Y4eOHBIX MO3HABAaTENbHBIX M MPAKTHYECKHX 3ajad, IPHMEHSITh HA3BaHHbBIC
MOJIeNIbHbIE NPECTABICHNUs sl BBIABICHHS XapaKTEpHBIX NPHU3HAKOB H3Y4aeMbIX BELIECTB U
XUMUYECKUX peaKIuii;

KommyHukaTuBHble YVY/I: BbICTYNaTh C Ipe3eHTalMell pe3yslbTaToOB II03HaBAaTEJIbHON
JIESITENbHOCTH, TTOJIyYEHHBIX CAMOCTOSATENIHO UIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOTHEHUU
XMMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOH pabOTHl IO HCCICHOBAHHIO CBOWCTB H3y4aeMBIX
BEIIECTB, pealn3alu y4eOHOrO TpOoeKTa M (HOPMYIHPOBATH BHIBOABI II0 pe3yNbTaTaM
MPOBENEHHBIX HCCIENIOBAHUI IMyTEM COTJIACOBAHMA MO3HMLHUI B Xoae OOCyXIeHus u oOMeHa
MHEHHSMH

PerynsituBable YY]/I: oCylIecTBIATh CAMOKOHTPOJb CBOEH [JEATENbHOCTM Ha OCHOBE
CaMOaHaJM3a U CaMOOLIEHKH

Copepsxanue yue0HOro MaTepuajia

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

1. AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECCKUH Psi DTHIICH U MPOIIJICH 2
— TpOCTEeHINNE TPEACTABUTENN AIKCHOB: (PU3MYECKHE M XUMUUECKHE
cBOifcTBa (peakuWW THAPUPOBAHUS, TaJOTCHUPOBAHMS, THUJpPATaINH,
OKHCIICHUSI ¥ TOJIMMEPH3aINN), MOTydeHUE H IPUMEHEHHE

Ankanuennl byrannen-1,3 n metunOyraguen-1,3: crpoeHue, BaxHeHIme
XUMHYECKHe  cBoiictBa  (peakuus — nomuMepusanuu) — [lomydenue
CHHTETHYECKOTO Kay4qyKa U Pe3HHbI

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJIOTHMYECKUI psf
AreTHieH — MPOCTEHIINI MpeICTaBUTENb ATKHHOB: COCTaB, CTPOCHUE,
¢u3myeckne W XUMHYECKHE CBOWCTBAa (peaknuM THIPUPOBAHMS,
raJoTeHUPOBAHMs, THAPATAlNH, TOPEHHs), TIOJyUeHUE U IPUMEHEHHE

OmpenensaTs BHIBI XHMHYECKOH CBSI3H B
MOJIEKyJaX YTJICBOAOPOAOB; XapaKTepPH30BaThH
3aBHCUMOCTh PEaKIIHOHHOI CIIOCOOHOCTH
YTJICBOMOPOAOB OT KPATHOCTH KOBAJICHTHOM
CBsI3M  XapakTepu3oBaThb COCTaB, CTPOCHUE,
npuMeHeHne, (Qu3nueckne W XUMHYECKHE
cBOifcTBa, Ba)kHEHIIHEe CIOCOOBI MONy4eHHs
THIUYHBIX TPECTaBUTENCH Pa3NUYHBIX KJIacCOB
yIJIeBOMOPONOB  (MeTaHa, JTaHa, OTHICHA,
aneTmieHa, Oyraauena-1,3, OeHsona)

CremoBaTh mpaBmiaM Oe3omacHON paboTel B

IpakTHyeckue ¥ JadOpPaTOPHbIE 3aHSATHUS 2 11abopaToOpuu TPU HCIONB30BAHUN XUMHYECKOM
1 IIpakTnyeckoe 3ansiTHe 2. [lonyueHue 3TuiIeHa U U3y4EHHUE €TO CBONCTB. Hocy/bl ¥ O0OpYyNOBaHMA, a TaKkKe INpaBUIIaM
BblunciieHus 0 ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00béMa, 2 oOpallleHusl C BENIECTBAMHM B COOTBETCTBUU C

esson/5412/
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KOJIMYECTBA MCXOAHOTO BEIECTBA WM IIPOIYKTA PEaKLUH 110 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB HIIN
MPOIYKTOB PEAKLINH)

HMHCTPYKIMSAMHU TI0 BBIIOJHEHHIO JJA0OPATOPHBIX
OIIBITOB H MPAaKTUIECKUX PAOOT MO MOTYyYEHHIO U
H3y9IEHHIO OPTAHNUECKUX BEIIECTB
IIpencraBnsaTh pe3ynbTaThl SKCIEpPUMEHTa B
(dopmMe 3amucH ypaBHEHHH COOTBETCTBYIOIINX
peakIii W menaTh BBIBOJBI HA HX OCHOBE

Tema 2.3
ApomaTuyeckue
YIJ1eBOJ0PO/bI

JIndHOCTHBIE Pe3yIbTATHI: CIOCOOHOCTH IIOHUMATh M IPHHUMATH MOTHBBI, HAMEPEHHSI, JIOTHKY
U apryMEHTHl APYTHX HpPH aHAIU3€ Pa3lHYHbIX BHIOB y4eOHOU HEATENbHOCTH; IIEHHOCTHOTO
OTHOILEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIHI0 OTEYECTBEHHONH XHMMMH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJICHUE U ITOCTYNKH CBOMX TOBAPUILEH € MO3UIMIA HPAaBCTBEHHBIX U ITPABOBBIX
HOPM U OCO3HAHHUE MOCIEACTBUIl 3TUX MOCTYIKOB; MIOHHUMAHUS CIENIUGHUKN XHUMHHM KaK HayKH,
oco3HaHWMS €€ poiu B (OPMHPOBAHHM PAIMOHAIFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH
[EJIOCTHOTO TIPENCTaBICHHS 00 OKpYyXKalolleM MHpe Kak O eIMHCTBE IIPUPOJBI M YeIIOBEeKa, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHHH NpoOJeM COXpaHEeHHs IPUPOJHOTO
paBHOBeCUs

Ilo3naBaTtesabnsble Y'Y /I: uCHONBb30BATh IPU OCBOSHUU 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIIJICHUS
— BBIJIEIATh XapaKTepHbIC MPU3HAKY HOHATHH 1 yCTAaHABIMBATh UX B3aHMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIME MOHSATUS JUIi OOBSICHEHUS OTAEIbHBIX (DaKTOB U SIBICHHH; BBHIOMpATh
OCHOBAHUSI M KPUTEPUH Ul KIACCH(UKAIUH BEIIECTB M XMMHUYECCKUX PEaKIUH; yCTaHABIMBATh
[PUYUHHO-CIICICTBEHHBIE CBA3U MEX]y U3y4aeMbIMH SBICHUSIMU;

KommynukatuBuslie Y'Y/ 3a1aBaTb BOIPOCH! IO CYIIECTBY 00CYXIaeMOi TEMBI B X0JI€ JHAJIora
W/WIN JNCKYCCHM, BBICKa3bIBaTh HJEH, (OPMYJIHPOBATH CBOM IPEIOKEHUS OTHOCHTEIBHO
BBINIOJIHEHUS NTPEJIOKEHHON 3a1aun

PeryasituBubie YY]/I caMoCTOSITENBHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIBHYIO
JeATeNbHOCTD, Ompenersist e€ Iemu M 3aJadd, KOHTPOJIMPOBAaTh W IO Mepe HEOOXOAMMOCTH
KOPPeKTHPOBaTh IMpeylaraeMblii alrOpUTM JAEHCTBHII TNpH  BBINOJHEHHHM Y4eOHBIX W
HCCIIEIOBATENLCKUX 3aa4, BEIOMpaTh HanOosee 3(Q(GEKTUBHBINA CrIOCOO MX PEUICHUS ¢ YIETOM
MOTyYeHHs HOBBIX 3HAHHH O BEIIECTBAX U XUMHIECKUX PEAKIHAX;

Cojaep:xanue yueOHOro MaTepuaja

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

1 Apensl Ben3oa: cocras, cTpoeHue, GU3MYECKHe U XUMHUUECKHE CBOMCTBA 1
(peakuuy TalOreHUpOBaHHMS M HUTPOBAHHS), MOJYYCHHE H MPHUMCHEHHE
Tonyon: cocmas, cmpoenue, usuyecKue u XumudecKue ceoticmea (peaxyuu
2ANI02EHUPOBAHUS U HUMPOBAHUA), NOTyUeHUe U npumereHue TOKCUIHOCTh
apeHoB I'eHeTHyeckas CBs3b YIJIEBOAOPOJOB, MNPHHAISKALIMX K
pa3IHYHBIM KJIaccaM

IIpakTHYecKHe U JIA0OPATOPHBIC 3aHATHUS 2

1. IIpakTnyeckoe 3ansiTHe 3 CocTaBieHNE HA3BAHUN OPraHMUECKUX 2
coenuHeHni o HoMeHknarype IUPAC

BbIBISATH ~ TEHETHYECKYIO  CBSI3b  MEXIY
YIJIEBOIOPOJAMH M TOATBEPKAATh €€ Haaudue
YPaBHEHUSIMH COOTBETCTBYIOUINX XHUMHUYECKUX
peakumMii ¢  HCHONB30BaHWEM  CTPYKTYPHBIX

(opmyn

esson/4775/

Tema 2.4
IIpuponnsbie
HCTOYHUKHU
YIJIEBOIOPOIOB H MX
nepepadoTka

JIn4HOCTHBIE Pe3yJIbTATBHI: aKTUBHOIO HENPUATUA NEHCTBUH, IPUHOCAIUX Bpel OKpYXKarolen
NPUPOJHON Ccpelie, YMEHHs IPOTHO3HMPOBATh HEOJIATONPHATHBIE KOJOTHYECKHE ITOCIEACTBHS
HOPEANPUHUMAEMBbIX J€HCTBUM U NpefoTBpalaTh MX; HAIM4YMA Pa3BUTOTO BKOJIOTUYECKOrO
MBIIUIEHHUs], 3KOJOIMYECKOH KyJIbTYphl, ONBITa JEATEIbHOCTH 3KOJIOTHYECKONW HAlpaBIeHHOCTH,
YMEHHS PYKOBOJICTBOBATHCS HMH B IO3HABATENbHON, KOMMYHUKAaTUBHOM U COLIMAIEHOM MPaKTHKE,
CrocOOHOCTH M YMEHHSI aKTHBHO MPOTHBOCTOSITh MACOJIOTUH XeModoOHu;
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Ilo3naBarenbHble YYJ/I: Bnaserp OCHOBaMM METOJOB HAy4YHOIO IIO3HAHMS BELIECTB H
XMMUYECKUX peakuui; (GopMyiImpoBaTh LEIM M 33Jadd  HCCIEHOBAHHUS, MCIOJIb30BaTh
MOCTABJICHHBIE U CaMOCTOSATEIBHO C(OPMYIHPOBAHHBIE BONPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI ISl ()OPMHPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUH; BIaJIeTh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS U NPOBEACHHSA YUEHUUECKHX
SKCIIEpUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJIIOaTh 3a XOAOM IpoIecca, CaMOCTOSTEIHHO
IPOTHO3MPOBATh €ro pe3yibTaT, (OpPMYJIHpPOBaTh OOOOIIECHNWS M BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHMS, COCTABISTh OOOCHOBAHHBIM OTYET O NPOJEIaHHOM
pabote; mpuoOpeTaTh OMNBIT YYCHHYECKOW HCCIEIOBATEIbCKOM M MPOEKTHOH NesATeNbHOCTH,
HpPOSABIATh CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITENIbHOMY MOHCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMIHbIX METOIOB MO3HAHUS;

KommynukaTuBnblie YY /I 3a1aBaTh BOIPOCH IO CYIIECTBY 00CYKAaeMOil TeMBI B XOJI€ IHaIora
W/WIA JNUCKYCCHM, BBICKA3bIBAaTh HJEH, (OPMYNIHPOBATH CBOHM IPEIOKEHUS OTHOCHTEIHHO
BBINIOJHEHUS NIPEJIOKEHHON 3a1a41

PeryasituBubie YY]/| caMoCTOSITENbHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIHHYIO
JeATeNbHOCTD, Ompenelsiss e€ Leld M 3a/Jadd, KOHTPOJMPOBaTh W IO Mepe HEeO0OXOAUMOCTH
KOPPEKTUPOBaTh IpeylaraeMblii alropuTM JAEHCTBHII MNpH  BBINOJHEHHHM Y4eOHBIX W
HCCIICIOBAaTENCKUX 3a7a4, BEIOMpaTh Hanbomnee 3(QQGEKTUBHBINA CIIOcO0 MX PELICHUS ¢ YIETOM
HOTy4YeHHs] HOBBIX 3HAHHH O BEIIECTBAX U XUMHUIECKUX PEAKIHAX;

Cojaep:xanue yueOHOro MaTepuaa

1. IIpupoaHbie HCTOYHHKH YIJIEBOAOPOAOB [IpUPOMHBINA ra3 U MOMYyTHBIC
HedsHble Tasel Hedte m €€ mpomcxoxnenne CrocoObl mepepaboTKH 1
He(TH: MEpEeroHKa, KPEeKWHr (TEPMHYCCKUi, KaTaJUTHYCCKHUI), MHPOJIN3
TIpoaykTbl nepepaboTKy HETH, UX IPUMEHCHUE B IPOMBILIICHHOCTH H B
ObITy KaMeHHBIH yrosb ¥ MPOAYKTHI €ro IepepadoTKu

IIpakTHYecKue U JIaGopaTOpPHbIE 3aHATUS 2

1 IIpakTHyeckoe 3amsitme 4. O3HakomieHHe c oOpa3namu IIacTMAcC,
KaydyyKOB W PE3HHbI; MOJEIUPOBAHME MOJEKYJ] YIJICBOJOPOAOB M 2
raJOreHONPOU3BOJTHBIX

Vcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUS — NpOBeJeHHE, HaOMIoJeHHE U
OITHCaHHe XUMHYECKOTO JKCIIEpUMEHTa
(;mabopatopHbIe U IpaKTHYECKUE pabOThI)
XapakTepu30BaTh HCTOYHUKHU YIIIEBOJIOPOIHOTO
CBIpbs (He(Th, IPUPOTHEIN T'a3, YTOJb), CIIOCOOBI
uX nepepaboTKK U MPAKTHYECKOE TPHMEHEHNE
HOJTy4aeMbIX MTPOYKTOB

[IpoBomUTH  BBIYKMCIEHHS 1O  yPaBHEHHIO
XUMHYECKOH peakinu

CaMOCTOSITENBHO IIAHUPOBAThH U OCYLIECTBIIATh
CBOIO TTO3HABATEIIbHYIO JEATEIILHOCTB;
MPUHUMATh aKTHBHOE y4acTHE B TPYIIOBOit
y4eOHOU eI TeTbHOCTH

Pa3nen 3 Kuciiopoacoae

pKAle OPraHuvueCKue COCAMHCHUSL

Tema 3.1
Cnuptsl. ®eHou

JIMgHOCTHBIE Pe3yJbTaThl: COOJIOJCHUs MpPaBH 0e30MacHOr0 OOpalleHHsi C BELIeCTBaMH B
OBITY, ITOBCEHEBHOM JKU3HU U B TPYLOBOH JESATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY
MHAMBUIYaJIbHOW TpaeKTOpUU oOpa3zoBaHMsi, Oyaymiell nmpodeccun U peann3annd cOOCTBEHHBIX
JKH3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHUMHUH, MHTEPECOB U
notpeOHOCTel 00IIecTBa;

Io3naBaTenbHble YY/I: CTPOHUTH JOTHUECKHE PACCYKACHUS (MHIYKTHBHEBIE, IEIyKTHBHBIE, IO
QHAJIOTHN), BBIIBIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUMs] B PAcCMAaTPHBACMBIX SIBICHHSAX,
($hopMyIHPOBaTh BBIBOJBI M 3aKJIIOYCHUS; MPUMEHATh B IIPOILECCe MO3HAHMS HCIONb3yeMbIe B
XMMHHU CHMBOJIMYECKHE (3HAKOBBIC) MOJIENH, MPeoOpa30BbIBATh MOJACNIBHbBIC NMPEACTABICHHUS —
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XUMHUYECKHH 3HaK (CHMMBOIT) 3JI€MEHTa, XUMUueckasi (popmyia, ypaBHEHUE XUMHUUECKOH peaKIun
OpU pPEeIleHUH Y4eOHBIX MO3HABAaTENbHBIX M MPAKTUYECKUX 3aj]ay, NPHMEHSATh Ha3BaHHbBIC
MOJZENbHbIE MPEACTABICHUS A BBIABICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BELIECTB U
XUMHUECKUX pEaKIHii;

KommynukatuBusle YVY/I: BoicTynarb ¢ Ipe3eHTaUueill pe3yiabTaToB I03HABATENbHOMN
JIESITENBHOCTH, ITOJIyYEHHBIX CAMOCTOSATENILHO MM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJIHEHUU
XMMHYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOH pabOTHI IO MCCIEHOBAHHIO CBOWCTB H3y4aeMBIX
BEIECTB, pealM3allMd Y4eOHOro TpoeKTa ¥ (OopMyIHpOBaTh BBHIBOABI MO pe3yibTaTaM
MPOBEIEHHBIX HCCIENIOBAHUI MyTEM COTNIACOBAaHMA MO3MLHUK B Xoae OOCYKAeHUs W oOMeHa
MHEHHSAMH

PeryasituBuble YY/I: OCylIECTBIATH CaMOKOHTPOJb CBOEH JEATEIBHOCTH Ha OCHOBE
caMoaHaJIM3a U CaMOOIIEHKH

Coaep:xanue yueOHOro MmaTepuania

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

1. IIpenensHble OIHOATOMHBIE CHHUPTHI MeETaHON M ATAHON: CTPOCHUE, 2
(u3MYecKre 1 XUMHUYECKHEe CBOMCTBA (PeaKkLiK ¢ aKTHBHBIMU MeTalIaMH,
TaJoTeHOBOJOPOAAMHY, TOpEHHe), TpuMeHeHHe BomopoxHas CBs3b
JlelicTBHEe MeTaHOJIA U ATAaHOJIA HA OPraHU3M 4YeJ0BeKa

MHOroaToMHBIE CHHMPTHl OTWJICHIVIMKONb M TIHLEPHH: CTPOCHHE,
(u3uyecKre ¥ XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOTHBIMH
MeTaJulaMH, KaueCTBeHHasl peaklysl Ha MHOTOATOMHBIE CITUPTHI)

[eiictBie Ha opraHu3M 4YejoBeka I[IpUMeHeHHe TJMIepHHA U
STHJICHTIIUKOIIS

®enon CtpoeHne MOJIEKyYITbl, GU3HMYECKIe U XUMIYECKUE CBOWCTBA (heHoa
TokcumuHoCTh (eHomna [Ipumenenne GeHoma

JeMoHcTpauus

TOpEHHE CIHPTOB;

OKHCJIeHHe 3TaHoa okcuaoM Meau (11);

B3aUMOJIEHCTBHE MUIepHHa ¢ ruapokcuaoM Meau (11);

OKHCIICHUE aJIbJIeTHJOB aMMHAYHbIM pacTBOPOM okcuaa cepedpa (1) u
rugpokcugoM meau (1I);

PackpbiBaTh CMBICI HM3y4aeMbIX MOHSITHIA
(BBIBIAITh  MX ~ XapaKTepHbIC  TPHU3HAKH),
YCTaHABIMBaTh WX B3aMMOCBSI3b, HCIIOJH30BAThH
COOTBETCTBYIOIIUE TOHATHS TPH ONHCAHUH
COCTaBa, CTPOCHUS " MpeBpalieHui
OpraHMYECKUX COECIUHEHUHN

Vcnonp30BaTh XUMHYECKYIO CHMBOJIHKY LIS
COCTABJICHUsI MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BépHyToi, COKpAIEHHOM) dhopmyn
OpraHUYEeCKUX BEILICCTB

VcraHaBIUBaTh MPHUHAIOKHOCTh BELIECTB K
orpeIeNniéHHOMY KJIACcCy MO COCTaBy U CTPOCHHUIO,

Ha3bIBATh HX TO  CHCTEeMaTHYeCKOH
HOMEHKIIAType; MIPUBOANTD TPUBHAIBHEIE
Ha3BaHUA

OTIEIbHBIX npezacTaBuTeneit KHCJIOPOJI-
COJIEpIKaIIUX COeTMHEHHIA

XapakTepu3oBaTh COCTaB, CTpOEHHE,
MpUMEHEeHHe, (HU3MYeCKHe ©  XHMHUYECKHE
CBOHCTBa, BaXHEHIIHME CMOCOOBI TIONyYESHUS

TUINHWYHBIX IPEACTaBUTENICH pa3IMYHBIX KIACCOB
KHCIIOPOJICOIEPIKAINX COCAWHEHNH (MeTaHoIa,
9TaHoNA, TIHIEpUHa, (eHona);  BBIIBIATH
TEHETHYECKyI0  CBA3b  MEXAY HUMH U
NOATBEpXKAAaTh €€  Hauuyue  ypaBHEHUAMHU
COOTBETCTBYIOLIMX XUMHYECKUX pPEaKUuil ¢
HCTIONIb30BaHUEM CTPYKTYPHBIX (popMyI

esson/4769/
https://resh.edu.ru/subject/I
esson/5727/

Tema 3.2
AJnbaeruapl.
KapoGonoBbie

JIM4HOCTHBIE Pe3yIbTATHI: CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
U apryMEHTHl APYTUX NpPH aHAIN3€ Pa3JIMYHBIX BHIOB y4eOHOU HEATENEHOCTH; IIEHHOCTHOTO
OTHOIICHUS K HCTOPHMYECKOMY M HAaydyHOMY HACIIE[UI0 OTEYECTBEHHOM XUMMHU; TOTOBHOCTHU
OLIEHHMBATh CBOE MOBEICHHE U MOCTYIIKU CBOMX TOBApHUILEH ¢ MO3UIMI HPaBCTBEHHBIX M IPAaBOBBIX
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KHCA0ThI. Cl10:KHBIE
3¢pupsbl

HOPM M OCO3HAHHE IOCIEICTBUN 3THX MOCTYIKOB; IIOHUMaHUA ClIEIU(UKHA XUMUU KaK HayKH,
oco3HaHus €€ pomu B (HOPMHPOBAHMM PAIMOHATIBHOTO HAYYHOT'O MBIIUICHHS, CO3JaHUHU
LENOCTHOTO MpPEACTaBICHUA 00 OKpYyXamolleM MHpEe Kak O €IMHCTBE MPHPOJIBI U YETIOBEKa, B
MO3HAaHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M peIeHUH Npo0iIeM COXpaHEHHs MPHUPOTHOTO
paBHOBECHS

Ilo3naBaTenbuble Y'Y /I: 1cnoyb30BaTh PU OCBOCHUHU 3HAHUHA MPUEMBI JIOTHYECKOTO MBIIIUICHUS
BBIJICIIATh XapaKTePHbIC MPU3HAKU MOHATHI M YCTAHABIHMBATH MX B3aMMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIIC TMOHATHS JJIsI OOBSCHEHHS OTHENbHBIX (DaKTOB W SBJICHUIL, BBHIOWpPATh
OCHOBaHUSI M KPUTEPHUHU IS KINAacCU(UKAIMK BEIIECTB U XMMHUYECKHX PEaKIHMi; yCTaHAaBIMBATh
MPUYUHHO-CIICICTBEHHBIC CBA3U MEXKIY H3y4aeMBbIMH SIBJICHUSIMU;

KommynukaTuBnblie YY /I 3a1aBaTh BOIPOCH IO CYIIECTBY 00CY>KAaeMOil TeMBI B XOJI€ IHaIora
W/WIA JWUCKYCCHH, BBICKa3bIBaTh HJEH, (OPMYIHPOBATh CBOHM IPEATIOKCHUSI OTHOCHTEIBHO
BBITTOJTHEHUS MTPE/NIOKCHHON 31291

PeryasituBubie YYJI caMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIHHYIO
JeATeNbHOCTD, Onpenelsiss e€ Leld M 3aJadd, KOHTPOJMPOBaTh W IO Mepe HEeO0OXOAUMOCTH
KOPPEKTUPOBaTh Ipe/JlaraeMblii  aJrOpUTM JEHCTBHII THpH  BBIIOJHEHHHM Y4eOHBIX U
HCCIICIOBAaTENBCKUX 3a7ay, BEIOMpaTh HanbOosee 3(PQEeKTUBHBIN CIOCO0 MX PEHICHUS € Y4ETOM
MOJTY4EHHsI HOBBIX 3HAHUI O BEIIECTBAX M XUMHUYCCKUX PEAKIIIX;

Copep:kanue yuefGHOro MaTepuajia

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

1. Anpperunpl M KeTOHbl DopManbleru]i, auneTalbAerul: CTPOEHHE, 1
¢usnyeckie W XUMHYECKME CBOWCTBAa (peaknuMM OKHUCICHHS W
BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIIUN ), TOJIyICHUE U IPUMEHCHUE
AtneroH: crTpoeHHe, (U3MYECKME W XHMHUYECKHE CBOWCTBA (peaKinu
OKHCIICHUSI © BOCCTAaHOBIICHUSI ), TIOMydeHUE U TpuMeHeHne. OJTHOOCHOBHBIE
npeienbHbIe KapOOHOBBIE KUCIOTE MypaBeHHasE W yKCYCHAast KHUCIOTBIL:
CTpoeHue, PU3MYECKHe U XUMIUYECKHE CBOMCTBA (CBOHCTBA, O0IIIIe

JUISL KJIacca KHCIIOT, peakiys 3Tepu(uKanum), MoTydeHHe U PUMEHEHNE
CreapuHoBass ¥ OJIEMHOBas KUCJIOThl KaK MPEACTaBUTENU BBICHIUX
KapOOHOBBIX KUCIIOT

MbIa KaK cojy BBICIINX KapOOHOBBIX KHCJIOT, MX MOIOIIEe JIeHCTBHE
CrnoxHble 3QUpPH KaK TPOU3BOAHBIE KapOOHOBBIX KHUCIOT [ 'Mapoims
cnokHBIX 3¢upoB Kuper I'mapomms sxupoB [lpumeneHme >XuUpoB
Buonoruueckas posb KHUpOB

IIpakTHYecKHE 3AHATHA 2

1. IIpakTuueckoe 3anHsiTMe 5. M3ydyeHue CBOWCTB pacTBOpa YKCYCHOM
KUCJIOThI. BBIUUCICHUS MO YPAaBHCHHIO XHMHUYECKOW peakiuu (Macchl,
00b&Ma, KOJMYECTBA HMCXOIHO- IO BEIIECTBA MM MPOAYKTA PEaKIHU IO
HU3BCCTHBIM Macce, OG’])éMy, ](OJ'II/I‘[eCTBy OHOT'0 U3 UCXOOHBIX BEIICCTB UIIN
MPOJYKTOB PEAKIINH)

XapakTepu30BaTh COCTaB, CTpOEHHE,
NpUMEHEeHHe, (HU3NYeCKHe ¢  XUMHYECKHUE
CBOIfCTBa, BaXHEHIINE CIIOCOOBI ITOJIYyYEHHS
TUIUYHBIX TPECTaBUTEIeH Pa3INYHBIX KIIacCOB
KHUCJIOPOJICOIEPIKALINX COCZIMHEHHIT
(popmanpaernga, amerambaerHia,  YKCyCHOU
KUCJIOTBI, TJIIOKO3BI, KpaxMmaja, LeJUII0I03bl);

OmnuceiBaTh COCTaB, XHMHYECKOE CTPOCHHE W
NpUMEHEHHEe OJKHPOB, XapaKTepH30BaTh  HX
3HAUCHUE IS )KU3HEIEATeIEHOCTH OPraHH3MOB
Oco3HaBaTh OIIACHOCTH BO3/CHCTBHS Ha JKHBBIC
OpPraHm3Mbl  ONpPEAENEHHBIX  OPraHUYEeCKUX
BEIECTB ¥ TMOSICHITh HAa MPUMEPax CIOCOOBI
YMEHBIICHHUSI W TPEIOTBPAIICHUAST HX BPEIHOTO
BO3/ICHCTBHUS HA OPTAHU3M YEJIOBEKa
Hcmonp30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUS — TMpOBeIEHHWe, HaONoeHne W
OIUCaHue XUMHYECKOTO JKCIIepUMEHTA
(mabopaTopHbIe U TIPAKTHYECKUE pabOThI)
CnenoBaTh mpaBuiaM Oe3omacHOil paboTsl B
11abOpaTOpUH TPH HCIOIb30BAHUU XUMHIECKON
MoCyAbl W 00OpYIOBaHUS, a TAKXKe IPaBUIIaM
obpareHuss C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIHUSMH  BBIIOJHEHUsI  JTA0OPATOPHBIX

esson/4776/
https://resh.edu.ru/subject/I
esson/5952/
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OIBITOB M NPAKTHYECKUX DPAbOT MO IMOJIYYCHUIO
1 U3YYCHUIO OPTaHUYECKHX BEIICCTB
IIpencraBusaTe pe3ynbTaThl JKCICPUMEHTa B
(dopMme 3amucH ypaBHEHHMIl COOTBETCTBYIOLIMX
peakIii W aenaTb BHIBOJBI HA HX OCHOBE
[IpoBomuTe  BBIUHMCIEHHS 1O  ypaBHEHHIO
XUMHYIECKOH peaKkInu

CaMOCTOSITENEHO TUIAHUPOBATh W OCYIIECTBILTH
CBOIO MO3HABATENIbHYIO JeSATEIBHOCTB;
NPUHUMATh aKTHBHOE Y4YacTHE B TPYIIOBOMN
y4eOHOHU eI TeTbHOCTH

Paznei1. 4. BicokoMoJIeKYJIsIpHBIC COCIMHEHUS 1

Tema 4.1
IMaacTmaccel.
Kayuyxu. Bosiokna

JIugHOCTHBIE Pe3yJbTAThI: COONIONEHWS IMpaBHJI 0€30IIacHOTO OOpalleHHsl C BEIIECTBAMH B
OBITY, ITOBCETHEBHOM XHM3HU U B TPYAOBOH HEATEIHHOCTH; TOTOBHOCTH K OCO3HAHHOMY BEIOOpY
MHIUBUyalbHOH TpaeKTopuu o0pa3oBaHus, Oyaymel npodeccuu n peaau3alii cOOCTBEHHBIX
JKH3HEHHBIX IUIAHOB C y4ETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHUH, HHTEPECOB U
notpedHOCTel 001IecTBa;

Ilo3naBartenbHbie YY/: CTpOUTH JOTHYECKHE pacCyXAeHHS (MHIYKTUBHBIC, NEAYKTHBHEIE, MO
AQHAJIIOTHM), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUMs] B PACCMAaTPHBAEMBIX SIBICHHSAX,
(hopMyIMpOBaTh BEIBOJBI M 3aKJIIOYCHHS; NPUMEHATH B IIpOLECCe IO3HAHMS HCIHONB3yeMbIe B
XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, IPeoOpa3oBEIBATE MOJIEIBHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJI) 3JIEMEHTA, XUMHYecKas (popMylia, ypaBHEHHE XUMUYECKOH peakuuu
IpU pEIIeHNH Y4eOHBIX MO3HABATENBHBIX W MPAKTUYECKUX 3aad, NPHUMEHSTh Ha3BaHHbIC
MOZENbHbIEC MPEACTABICHUS A BBIABICHHS XapaKTEPHBIX MPU3HAKOB HM3y4aeMbBIX BEIIECTB H
XUMHUECKUX pEeaKIHii;

KommynukatuBuble YVY/I: BbicTynarb C Ipe3eHTalUell pe3yjabTaToB I03HABATENbHOU
JeATeIbHOCTH, OTyIEHHBIX CAMOCTOSITENILHO MIIM COBMECTHO CO CB€PCTHHKAMH TP BHIMTOTHEHUH
XMMHYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOH paboThl IO HCCICAOBAHHIO CBOWCTB H3y4aeMbIX
BEIECTB, pealM3alMd Y4eOHOro TpoekTa u (OPMYIMPOBATH BBIBOJABI II0 pe3yNbTaTaM
NPOBEIEHHBIX HCCIEOBAaHUI MyTEM COINIacCOBaHMS MO3MLMHA B XOAe OOCyXaeHHs M oOMeHa
MHEHUSMHU

PeryasituBuble YVY/I: OCylIECTBIATh CaMOKOHTPOJb CBOEH JEATENBHOCTH Ha OCHOBE
CaMOaHaJIN3a M CAMOOIICHKHI

Copep:xanue yueGHOro MaTepuajia

1 OCHOBHBIE IOHATHUSI XUMHH BEICOKOMOJIEKYJISIPHBIX COSIMHEHHIA: MOHOMED, 1
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNU, CPEAHSSA
MoJeKysipHas Macca OCHOBHbIE METOZbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TOJIMMEPH3alHsl U TOJTUKOHISHCALINS

Ilnactmacchl  (TMONUATWIICH, — HOJUIPONMICH,  MOJHBUHUIXJIOPHUI,
MOJICTHPOI).
HarypanbHblii u CHHTETHYECKHE KayqyK{ (6yTanreHoBEIi,

XJIOPOTIPEHOBBI W W30NPEHOBBIN). BOJOKHA: HaTypasibHbIE (XIIOMOK,
IIepcTh, IENK), HCKYCCTBEHHblE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KAIPOH M JIaBCaH)

Bnanets H3y4aeMbIMH XUMHUYECKUMU
MOHATHUSAMU: PACKPBIBATh CMBICI HM3y4aeMbIX
NOHATMA M TPUMEHATh OJTU TOHATUS IIpU
OIUCAHUU cocraBa u CTPOEHUs
BBICOKOMOJIEKYJIIDHBIX OPraHMYEeCKUX BEILECTB,
JUIst OOBSCHEHHS OTJETBHBIX (DAKTOB H SBICHUI
Hcnonp3oBaTh XUMHYECKYI0 CHMBOJIMKY Ul
COCTaBJICHUSI CTPYKTYPHBIX (DOPMYJ BEIIECTB U
YpaBHEHUIl  peakuuil  MOJMMEpU3ALUU U
MOJIMKOHIEHCALIUU
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JdeMoHcTpanus
O3HAKOMIIEHHE C 00pa3laMH MPHPOAHBIX M HCKYCCTBEHHBIX BOJOKOH,
TIACTMAcCC, Kay4yKOB

IIpakTHUYecKue U J1IA00pPATOPHBIE PA0OTHI 1

1 IIpakTHyeckas pa6ora 5. O3HakoMiieHHEe ¢ 00Opa3laMu NPHUPOIHBIX H 1
HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

https://resh.edu.ru/subject/less
on/6095/
https://resh.edu.ru/subject/less
on/6152/
https://resh.edu.ru/subject/less
on/4777/
https://resh.edu.ru/subject/less
on/4823/

I/IHHHBH}IyaJIbHLle MPOECKTLI
HpOeKT W3IrOTOBJICHUS JIM3yHA

Pa3pen 5. TeopeTruueckne 0CHOBbI XUMHH

Tema 5.1. Ctpoenue
aTOMOB.
[epuoauyeckuii
3aKOH H
[epunoguueckas
CHCTEMA XUMHYECKHX
saementoB JI. U.
MemnpeneeBa

JIn4HOCTHBIE Pe3yIbTAThl: CIOCOOHOCTH IIOHUMATh U IPHHAMATh MOTHBBI, HAMEPEHHS, JIOTHKY
U apryMEHTHl APYTUX HpPH aHAIU3€ Pa3IHYHBIX BHIOB y4eOHOU HEATENbHOCTH; IIEHHOCTHOTO
OTHOIIECHUS K HCTOPHMYECKOMY M HAay4yHOMY HACJICIUI0 OTEYECTBEHHOM XUMMHU; TOTOBHOCTHU
OLIEHUBATh CBOE MOBEJICHUE U NTOCTYIIKU CBOMX TOBapHUILEH ¢ MO3ULUI HPaBCTBEHHBIX M IIPABOBBIX
HOPM U OCO3HAHHUE ITOCIIEACTBUI ATUX MOCTYIIKOB; TOHMMaHUS CIIEIU(PHUKA XUMHHM KaK HayKH,
oco3HaHusT €€ poid B (OPMHUPOBAHMM PALMOHAIFHOTO HAYYHOT'O MBIIUICHHS, CO3JaHHH
HEJIOCTHOTO TMPEACTaBICHHS 00 OKpPYXaloIleM MHpE Kak O eIMHCTBE IIPUPOJIBI U YEIOBEKa, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U peImIeHHH MNpoOJIeM COXpaHEHHs IPUPOJHOTO
paBHOBecHUs

Ilo3naBaTenbHble Y'Y /I: 1CN01b30BaTh PU OCBOCHUHU 3HAHUH MTPUEMBI JTJOTMUECKOTO MBIIIUIEHUS
BBIJCNIATh XapaKTepHble MPU3HAKU MOHATUI M yCTaHAaBIMBAaTh MX B3aMMOCBSA3b, UCIIOJIB30BAThH
COOTBETCTBYIOIINE IOHATUS JUIi OOBSICHEHWs OTHCIbHBIX (DaKTOB W SIBICHHH; BBIOMpATh
OCHOBAHUSI M KPUTEPUH JUIsl KJIACCU(UKAIUY BEIIECTB M XMMHUYECKUX PEaKLUii; yCTaHABIMBATh
MPUYUHHO-CIIEICTBEHHbIE CBA3U MEX]y U3y4aeMbIMH SBICHUSIMU;

KommynukaTtuBnslie YY /I 3a1aBaTh BOIPOCH IO CYIIECTBY 00CYKIaeMOl TEMBI B XOJI€ IHAIora
VWA ANCKYCCHM, BBICKA3bIBAaTh WHJEH, (OPMYIHPOBATH CBOHM IPEIIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUSI TIPEUI0KEHHON 3a/1auH

PeryasituBubie Y'Y/l caMOCTOSITENbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIbHYIO
JeATENbHOCTD, ONpenensas e Lead M 3aJadyd, KOHTPOJIMPOBaTh M IO Mepe HeoOXOAMMOCTU
KOPPEKTUPOBaTh Ipe/JlaraeMblii  ajJropuT™M JEHCTBHII NpPH  BBIIOJHEHMHM Y4eOHBIX W
HCCIIeI0BAaTeNbCKUX 3371a4, BEIOMpaTh Hanbosee 3(GQEeKTHBHBII Crocod MX peuieHus ¢ ya€Tom
NOJYYCHHSI HOBBIX 3HAHUK O BCIICCTBAX U XUMHUYCCKUX PCAKIUAX,

Copaep:xanue yued0HOro MaTepHuaia

1. Tleprnomuueckuii 3axon J| 1 Menneneesa. Ero pyHkmun 1
XapaKkTepuCTHKA IEKTPOHHOTO CTPOEHHS aTOMOB XHMHYECKHX JJIeMEHTOB 1—4
IIEPHOI0B, UCTIONb3Ys OHITHSA

«8-, P-, 0-37I€KTPOHHbBIE OPOUTAIINY, «IHEPTETHICCKUE YPOBHH»

TIOHATHH
MIPHU3HAKH),

PackppIBaTh  CMBICT  H3y4aeMBIX
(BBIABIATP WX  XapaKTepHEIE
yCTaHaBJIMBaTbh UX B3aUMOCBA3b
PackpbiBaTbh cMbICT NIepuoanueckoro 3akona J| U
MeneneeBa u JIEMOHCTPHUPOBATh ero

https://resh.edu.ru/subject/less
on/5581/
https://resh.edu.ru/subject/less
on/5911/
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3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB M MX COEMHEHUM
o nepuoaaM M rpynnam Ilepuonnyeckoil cucteMbl XUMUYECKUX 3eMeHTOB [ 1
Memnneneesa

CHCTEMATH3HPYIOLIYIO,  OOBSCHUTENBHYIO U
MIPOTHOCTHYECKYIO (PYHKIIUH

XapakTepu30BaTh HEKTPOHHOE CTPOCHHE aTOMOB
XHUMHUYECKHX  JJIEMEHTOB |—4  mepHozos,
KCIIONb3Ysl TOHATHUS

«s-, p-, d-35eKTpOHHBIC
«QHEPreTUYECKUE YPOBHI
OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB
XMMHYECKHX 3JE€MEHTOB M UX COCIMHEHHUH IO
neproiam

U rpynmnam [Iepuoanueckoit CUCTEMBI
xuMuyeckux 3nmeMeHToB [l I Menneneena

opouTtanm»,

Tema 5.2. Ctpoenne
BelllecTBA.
MHuoroo6pa3ue
BelIEeCTB

JIn4HOCTHBIE Pe3yJIbTAThI: aKTUBHOI'O HEIPUATUS NEHCTBUH, IPUHOCAIIUX BpEl OKpYXKarolen
NPUPOJHON cpelie, YMEHHs IPOrHO3MPOBATh HEOJIArONPHATHBIE KOJOTMYECKHE ITOCIEACTBHS
OpeANpPUHUMAEMbIX JeHCTBUI M NpefoTBpaliaTh MX; HAIM4YUA PaA3BUTOTO 3KOJIOTUYECKOIO
MBIIUICHUS, SKOJIOTHYECKON KyIbTYpPBI, OMbITA JEATEIBHOCTH SKOJIOTMYECKOH HaIpaBIeHHOCTH,
YMEHHS pyKOBOACTBOBATHCS UMM B I03HABATEIIBHON, KOMMYHHUKAaTHBHON U COI[MAIBHOM MTPaKTHKE,
CIOCOOHOCTH M YMEHHS aKTUBHO MPOTUBOCTOSATH HACOIOTHH XeMO(pOOHH;

Ilo3naBarenbnbie YVY/I: Bnazerb OCHOBAaMH METOIOB HAay4dyHOrO IIO3HAHUS BELIECTB M
XUMHYECKUX peakuui; QopmymupoBath IlenM W 3aJaddl  HCCIEIOBAHUS, HCIIOIb30BATh
MOCTABJICHHBIE W CaMOCTOSTEIBHO C(OPMYIHPOBAaHHBIE BONPOCH B KayecTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUTsl ()OPMHPOBAHUS THIIOTE3HI 11O MIPOBEPKE MPABUIILHOCTH BEICKA3bIBAEMBIX
CYXJICHUH; BIIaJIeTh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUSA U NPOBEACHUS YUEHUUECKHX
JKCIIEpUMEHTOB, COBEPLICHCTBOBATh YMEHHs HaOJIIO/aTh 32 XOAOM IpOIecca, CAMOCTOSTEIHHO
MPOTHO3HPOBATh €r0 pe3ynbTaT, (OPMyIHpPOBaTh OOOOIIEHMS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB HCCIEOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJASTAHHOI
pabote; mpHOOpeTaTh OMBIT YYCHHYECKOW HCCIENOBATENbCKONH W TPOEKTHOHN NesTeNbHOCTH,
HpPOSBIATh CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITENIBHOMY MOHWCKY METOJOB PEUICHHS
MPaKTUYECKUX 3a]iay, IPUMEHEHUIO Pa3InYHbIX METO/10B [103HAHUS;

KommynukatuBuble YY /I 3a1aBaTh BOIMPOCH IO CYIIECTBY 00CYKIaeMOil TEMBI B XOJI¢ JIAIora
W/WIM JWCKYCCHM, BBICKa3bIBaTh HJeH, (OPMYJIHPOBATH CBOM IPEIOKEHUS OTHOCHTEIBHO
BBINOJIHEHUS NTPEJIOKEHHON 3a/1aun

PeryasituBubie Y'Y/l caMOCTOSITENbHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIbHYIO
JeATeNIbHOCTD, OIpenesist e€ Nemu M 3a/Jadd, KOHTPOJIMPOBAaTh W IO Mepe HEOOXOAMMOCTH
KOPPeKTHPOBaTh IMpeylaraeMblii  alrOpuTM JAEHCTBHII NpH  BBINOJHEHHHM Y4eOHBIX W
HCCIIEIOBATENLCKUX 3ajay, BEIOMpaTh HanOosee 3(QQEKTUBHBINA CrIOCOO MX PEUICHUS ¢ YIETOM
NOJYUCHHSI HOBBIX 3HAHUM O BCIICCTBAX U XUMHUYCCKUX PCAKIHAX,

Cojaeprxanue yue0OHOro MaTepuaja

1 Buapsl xumuueckodl cBA3M  (KOBAJICHTHOW, HMOHHOW, METAJNTHYECKOM, 2
BOJIOPOJHOI) B COCIMHEHUSX; THUI KPHUCTAUIMIECKON PEHIETKH
KOHKPETHOTO BEIIEeCTBa

BajeHTHOCTh U CTENEHL OKHCJIEHHUS
COEIMHEHHUSIX PA3IMYHOTO COCTaBa

XUMHYCCKUX JJICMCHTOB B
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Berunciienuss ¢ MCHoib30BaHUEM IIOHSTHS «MaccoBas JIOJS BEIeCTBa B

pacTBope»

JlaGopaTopHbie U MPaAKTHYECKHE PAGOTHI 2

1 IIpakTH4yeckas padora 7. Knaccupuxarys HeoOpraHmdeckKux COeINHEHHH. 2 PackpeiBaTh CMBICT ~ HM3y4aeMblx  moHstuid | https://resh.edu.ru/subject/less
HomeHkiaTypa  HEOpPraHMYeCKHX  BEUICCTB. | €HETHYecKas  CBsI3b (BBIEENAT, WX XapakTepHble MpU3HAKH) H | 0N/6479/

HEOPraHWYECKUX BEIIECTB, IPHHAMICKAIIUX K PAa3IMYHBIM KJIacCaM.
Brruncnenust MaccoBo 10J1M BEIIECTBA B paCTBOPE.

MPUMEHSTH 3TH IMOHSATHS TIPH OMTUCAHUU COCTaBa U
CTPOEHHS BEIIECTB, A1 OOBSCHEHUS OTIENBHBIX

(daxToB

U SBJICHUN

Omnpenensith BH/IBI XUMHYECKOH CBSI3H
(KOBaJICHTHOM, HOHHOM, METaJUTHIECKOM,
BOJIOPOJTHO¥T) B COCTMHCHMSIX; THIT
KpUCTAJUTMYECKOM pemeéTku KOHKPETHOTO
BeIIECTBA

OHpeZ[eJ'IHTB BAJICHTHOCTDb U CTCIICHb OKHCJICHUS
XAMHYCCKHUX DJICMCHTOB B COCAHMHCHHUAX
Pas3sIM4YHoOro cCocraBa

HpOBO,I[I/ITL BBIUYHUCJICHHA C HCIOJb30BAHUCM
TIOHATHUA «MaccoBas O0JIs1 BEHIECTBA B paCTBOPE»

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 IPOEKTHI
XuMHsI BOKPYT Hac.

Tema 5.3.
XumMuuyeckne
peakuuu

JIn4HOCTHBIE Pe3yJbTaThI: COONIOACHHS MpaBHi 0e30macHOro oOpamieHus] C BEIIECTBaMH B
OBITy, TOBCETHEBHOH XHU3HU U B TPYAOBOH HEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY
WHIUBHUIYalbHOW TpaeKTOpHU o0pa3zoBaHus, Oynymieil mpodeccun U peanu3amuu COOCTBEHHBIX
JKM3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, WHTEPECOB U
notpebHOCTel 00IecTBa;

IMo3naBaTenbHble YY/I: CTPOHUTH JOTHUECKUE PACCYXKACHUS (MHIYKTHBHBIC, JeTyKTHUBHBIE, 11O
QHAJIIOTHH), BBIIBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMs] B PACCMAaTPUBAEMBIX SIBJICHHSX,
($hopMyIMpOBaTh BBIBOJBI M 3aKJIIOYCHHS; NPUMEHATh B IpOLECCe MO3HAHMS HCIONB3yeMble B
XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENIH, IPeoOpa3oBbIBATh MOJEIbHBIE MPECTaBICHUS —
XUMHYECKUH 3HaK (CHMBOJI) 3JIEMEHTA, XUMHIecKas (opMylia, ypaBHEHHE XUMHUIECKOI peaKiun
OpH pPEIIeHNH YJeOHBIX MO3HABATENBHBIX M MPAKTUYECKHX 3ajad, NPHUMEHSITh Ha3BaHHbBIC
MOZENbHBIE MPEICTABICHUS I BBIABICHHS XapaKTEPHBIX MPHU3HAKOB M3YYaeMBIX BEIIECTB H
XUMHUYECKUX pEeaKIHii;

KommyHukaTuBHble YVY/I: BbICTYNaTh C Ipe3eHTalMell pe3yslbTaToOB II03HaBaTEJbHON
JeATeNBbHOCTH, OyYEHHBIX CAMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBIOTHEHUH
XUMHYECKOTO IKCIIEPHMEHTA, MPAKTUYECKOW pabOTHl MO HCCIIEAOBaHHIO CBOWCTB HM3Yy4aeMBIX
BELIECTB, peajn3alid y4eOHOro mpoekta u (OPMYIHUPOBATh BBIBOJBI IO pe3yibTaTaM
MpPOBEAEHHBIX HCCIIENOBAaHNI IMyTEM COTJIACOBAHMS ITO3MIUH B XOAe OOCY)KHeHHs M OOMeHa
MHEHHSIMH

PeryasituBuble YY/I: OCylIECTBIATh CaMOKOHTPOJb CBOEH JIEATENIbHOCTM Ha OCHOBE
CaMOaHaJIN3a U CAMOOIICHKHI

Cojaeprxanue yue0HOro MaTepuaja
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1 3aBHCUMOCTh CKOPOCTH XMMHYECKON PEAKIMU OT Pa3NUuHbIX (paKTOpoB
XapakTep CMEIIEHUS] XHMUYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT
BHeIHero Bo3aeiicteus (mpuHuun Jle llarense)

VpaBHEeHUsI peakUUil pa3IUYHBIX THUIIOB; IOJHBIE M COKpAllEHHBIE
HOHHBIE YPaBHEHHUS PEaKIHi.

CylllecTBOBaHUE TI'CHETHUECKOM CBSI3M MEXJY HEOPraHW4ECKUMHU
BEIIECTBAMU C IMOMOIIBIO YPABHEHUH COOTBETCTBYIOIIUX XHUMUYECKUX
peaxuuit

OmnpeneneHne cpenbl BOAHBIX PACTBOPOB BEIIECTB, BBIABICHHUE YCIOBHUM
MIPOTEKAHHs PEeaKLUi THAPOIIH3a.

BeryucneHust Mo ypaBHEHHSIM XHMMHYECKHX pEaKkLUui, B TOM 4YHCIE
TEPMOXUMUYECKHE PACUETHI

JIaGopaTopHble H NPAKTHYECKHE 3aHSATHS

OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
PEaKUUK OT pa3IM4HbIX (HaKTOPOB

OmpenensaTh XapakTep CMEMEHUS XHMHYECKOTO
paBHOBecHS B 3aBHCUMOCTH OT BHEIIHETO
Bo3neiicTus (npuaimn Jle llatense)
CoCTaBIATh ypaBHEHHs] pEakIUi pa3IHIHBIX
THIIOB; TOJNHBIE W COKpalIEHHBIE HOHHBIC
YpPaBHEHUSI PEaKIWi, yIUTHIBAas YCJIOBUS, HPH
KOTOPBIX 3TH PeaKkLuy UIYT 10 KOHLA
IloaTBepkaaTh CyHIECTBOBAHHE TI'€HETHUECKOM
CBSI3M MEXJIy HEOPTaHUUECKUMH BELIECTBAMH C
TIOMOIIIBIO ypaBHEHUH COOTBETCTBYIOMINX
XUMHYECKHX PeaKInit

IIpoBoauts, HabJro1aTh u OIUCHIBATh
XUMUYECKUH JKCIIEPUMEHT: 10 OIPEesICHUIO
Cpelsl BOIHBIX PacTBOPOB BEIIECTB, BHISIBICHHIO
YCIIOBUII POTEKAaHHUS PeaKuii HOHHOTO OOMEHa,
HU3y9YEeHHIO BIMSHHS DPA3IMYHBIX (DAKTOPOB Ha
ckopocTh  peakmuii. CremoBaTh — IpaBHIaM
T10JIb30BaHUs XUMHUYECKOM Tocynon u
11ab0paTOPHBIM 000pyAOBaHIEM

[pexncraBusaTh Ppe3yNbTaThl XUMHYECKOTO
JKCIiepyMeHTa B (OpMe 3alucH  ypaBHEHUH
COOTBETCTBYIOIINX PEAKIMH M JIeJIaTh BHIBOJIBI HA
HX OCHOBE

[IpoBomWTH  BEIMHCICHUS 1O  YPaBHEHUSIM
XMMHYIECKHX  peaknWid, B  TOM  4HCIe
TEePMOXHMHIUYECKUE PACUETHI
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1. Ipaktueckas padora 8. IIpoBesieHre OKMCIUTENFHO-BOCCTAHOBUTEIBHBIX | 3 https://resh.edu.ru/subject/|
peakIuii ¥ cocTaBIeHHE YpaBHEHHH ¢ TOMOIIIBIO 3IEKTPOHHOTO OasaHca. esson/4938/
Ipakruyeckas pabora 9. BiusHue pasnuuHbIX (HaKTOpPOB Ha CKOPOCTb
2. XUMUYECKOH peaKliy. BEIYMCIICHNS: pacueThl ¢ UCTIONB30BAHUEM HIOHATUS | 2
«MaccoBasl JIOJsl PAacTBOPEHHOTO BEIECTBa»; Pacd€Thl M0 ypaBHEHUSM
XUMHYECKUX PEaKIHii, B TOM YHCIIe TEPMOXUMUIECKHE PACUETHI
JlaGoparopHass pabora 1. IlpoBemeHuWe peaknuii HOHHOTO OOMCHA;
OIIpEe/IeNICHNE Cpebl PACTBOPOB BEIIECTB C IIOMOIIBIO YHHBEPCAIBLHOTO
1. HHIUKaTOpa 2
Paznen 6. Heopranuueckast Xumust 5
Tema 6.1. JIM4HOCTHBIE PE3yNbTAThl: CIIOCOOHOCTH MTOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
Hemetanast apryMeHTHl JPYrHX IPH aHAIU3e Pa3INYHBIX BHAOB yYEOHOW JESTENbHOCTH; LEHHOCTHOTO

OTHOILIEHUS K HCTOPHMYECKOMY M HAayyHOMY HACJIEIUI0 OTEYECTBEHHOM XUMMHU; TOTOBHOCTH
OLIEHMBATh CBOE MOBEICHHE U MOCTYIIKH CBOMX TOBApPHUILEH € MO3ULNI HPaBCTBEHHBIX U IIPABOBBIX
HOPM U OCO3HAaHUE ITOCIEACTBHIl ATUX MOCTYIIKOB; TOHMMaHUS CIIEIU(PHUKA XUMHHM KaK HayKH,
oco3HaHMS €€ poiu B (OPMHPOBAHMM PAIHOHAIFHOTO HAYYHOTO MBIIUICHHS, CO3JAHHH
[EJIOCTHOTO TIPEJCTAaBICHUsI 00 OKPYXKAIOIIeM MHpe KaK O eIMHCTBE MPUPOJBI U YEeJIOBEKa, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pEImIeHHH NpoOJIeM COXpaHEeHHs IPUPOJHOTO
paBHOBeCHs

ITo3naBarensHble Y Y/]: MCcnoOnb30BaTh NPU OCBOCHUU 3HAHUM MPUEMBI JOTHYECKOTO MBIILIIEHHS
BBLICIITh XapaKTEpHbIe NPU3HAKH MOHATUH M yCTaHaBIMBaTh MX B3aMMOCBSA3b, HCIIOJIb30BATh
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COOTBETCTBYIOIIUE MOHATUS JUIsi OOBSICHEHUs OTAEIbHBIX (DAaKTOB U SIBICHHH; BBHIOMpATh
OCHOBAHUSI U KPUTEPUH Ul KIACCH(PUKALUH BEIIECTB M XMMHUYECKUX PEAKILU; yCTaHaBIMBATh
HMPUYUHHO-CIIEAICTBEHHBIE CBSI3U MEXKy H3Y4aeMBIMH SIBICHUSIMUY;

Kommynukarusabsie YVY /[ 3a1aBaTh BOIIPOCH 1O CYIIECTBY 00CYXIaeMOM TeMbI B X0J€ AHAanora
W/WIH JNUCKYCCHM, BBICKA3bIBAaTh HJEH, (OPMYNIHPOBATH CBOM IPEUIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHYSI TIPEUIOKEHHOH 3a/1aunt

Perynsartusaele VY]l caMOCTOSTENBHO IUIAHHUPOBATh M OCYIIECTBISITH CBOIO IO3HABATENHHYIO
JeATeNbHOCTD, Ompenersiss e€ Welu M 3aJadd, KOHTPOJMPOBaTh W IO Mepe HEeOOXOAUMOCTH
KOPPEKTUPOBaTh IMpe/yaraeMblii auropuT™M JAEHCTBUII MNpH  BBINOJHEHHHM Y4eOHBIX H
HCCIIeIOBAaTENbCKUX 3a/1ad, BHIOMpaTh Hanbosee d(PQeKTHBHBIA CIoco0 UX peUIeHHs C YIETOM
MOJTy4YeHHs] HOBBIX 3HaHMI O BEIECTBAX U XUMHUYECKUX PEAKIIHAX;

Conepsxanne y4e0HOro MaTepHaJia

1 OO0mire 3aKOHOMEPHOCTH B M3MCHEHHH CBOWCTB HEMETAIUIOB M UX COCIAWHCHUI 2
¢ y4€ToM CTpPOCHHUS UX aTOMOB M mojiokeHus B [lepuomuueckoii cucreme
xXuMU4eckux 3ieMeHToB 1 1 Menneneena

OO01mMe XHMHUYECKHE CBOMCTBA HEMETAJUIOB, UX BAKHEHMIINX COEIUHCHUI.
BrusiHne HeMeTaI0B ¥ X COSIMHEHUI Ha KUBBIE OPraHU3MBIL.

JlaGopaTopHble U NPaKTHYECKHE 3AHATHS 2

1 IIpakTuyeckoe 3anstue 10. PemeHue SKcrepuMEHTABHBIX 33734 110 TeMe
«Hemeramby; pacd€Tel MacChl BEIIECTBA WK 00BbEMA Ta30B MO M3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WK 00BbEMY OTHOTO U3 yYaCTBYIOLIUX B PEAKLIUHU 2

BEIIECTB; pPAacu€Thl Macchl (00BEMa, KOJMMYECTBAa BEIIECTBA) MPOAYKTOB
pEeaKIiu, eCIy OJJHO U3 BEIIECTB HMEET IIPUMECH

PackpeiBaTh  CMBICT ~ W3y4aeMbIX  MOHSATHHA
(BBLICNATh, MX XapakTepHbIC MpPH3HAKH) U
MPUMEHSTH STH MOHSATHSI TIPH OMTUCAHUU COCTaBa U
CTPOCHHSI BEIIECTB, IS OOBSCHEHUS OTIEIBHBIX
(haKkTOB U SBICHUHA

OOBsicHAT,  O0mMEe  3aKOHOMEPHOCTH B
HM3MEHEHHUH CBONCTB HEMETAIIIIOB

W UX COCJMHCHUU ¢ Y4ETOM CTPOCHHUS UX aTOMOB
u mnonoxeHuss B Ilepuomnyeckoit cucreme
xXuMudeckux 3yeMeHToB [l 1 Menneneena
XapakTepu3oBaTh (omuCHIBaTH)
XUMUYECKUE CBOWCTBa
BOKHEMIIUX COEIUHEHMH, TOATBEPXKIAs 3TO
OTHCaHue pUMepaMu YpaBHEHUIA
COOTBETCTBYIOIINX XUMUYIECKUAX PEaAKITHA
XapakTepu30BaTh BIUSHUC HEMETAUIOB U HUX
COCIMHCHUI Ha JKUBBIC OPTaHU3MBI; OMHUCHIBATH

obmue
HEMETAJUIOB,  HX

IIpUMEHEHHE B Pa3NIUYHBIX obnacTsx
MPaKTHUYECKOH NesITebHOCTH YeloBeKa
PackpsiBath CYIIHOCTh OKHCITUTEIILHO-
BOCCTAaHOBHTENBHBIX ~ PEAKIUH  IOCPEICTBOM
COCTaBIICHMSI  DJIEKTPOHHOTO  OamaHca  3THX
peakuuit

IIpoBoauts peaxuum, MOJTBEPKAAIOLINE

XapaKTepHbIE CBOMCTBa M3Yy4aeMbIX BEIIECTB;
pacro3HaBaTh  ONBITHBIM ~ NMyTEM  aHHOHBI,
NPHUCYTCTBYIOIINE B BOJHBIX pAaCTBOpPaxX
HabmonaTh M ONKCHIBATh JIEMOHCTpPALOHHbIC
OIBITBHI; MPOBOJMUTH M ONHCHIBATH XHUMHYECKHUIT
9KCHEepUMEHT (J1abopaTopHbIe M IMPAKTHYECKHE
paboThn)

https://resh.edu.ru/subject/I
esson/5939/
https://resh.edu.ru/subject/I
esson/5913/
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Ipencrasnsats Pe3yJIbTAThI XUMHYECKOTO
9KcHepuMeHTa B (OpMe 3alucH  ypaBHEHHit
COOTBETCTBYIOLIMX PEAKIIUH U IeNaTh BHIBOJIBI HA
UX OCHOBE

CiretoBaTh IpaBMUIIaM IOJIB30BAHMS XUMHUYECKON
MOCYIOH ¥ 1abopaTopHEIM 000pyI0BaHUEM
[IpoBomuTe  BEMHCICHUS 10  YpaBHCHUSIM
XUMHYECKHX PEeaKInit

CaMOCTOATENBHO IAHUPOBATh M OCYILECTBIATH
CBOIO M03HABATEIbHYIO JeSATEIBHOCTB;
NPUHUMATh aKTHBHOE Y4YacTHE B TPYIIOBOM
y4eOHOHU eI TeTHbHOCTH

HNuauBuayaibHbIE IPOEKTHI

M3yuenue kauecTBa MUTHEBOM BO/BI B HACEIEHHOM IIyHKTE.

OxpaHa OKpy»Karolel cpelbl OT XUMHUYECKOTo 3arpsi3HeHus. KomuecTBeHHbIe XapaKTepHUCTUKH
3arpsI3HEHHS OKPYXKAIOIIEH CpeIbl.

PactBops! Bokpyr Hac. Tumsl pacTBOpoB.

Bona kak peareHt u cpefa A XUMUYECKOTO HpoIecca.

YcrpaHeHHe JKeCTKOCTH BOJIBI HA TPOMBIIITICHHBIX MPEIIPHATHAX.

HccnenoBanne MeTamos.

Wccn

€JI0BaHUE CBOMCTB IMIEIIOKA.

Tema 6.2. MeTa/L1bl

JIudHOCTHBIE Pe3yJbTaThl: CIOCOOHOCTH NMOHMMATh U NIPUHUMATh MOTHBEI, HAMEPEHNS,
JIOTUKY W apryMEHTHl JIPYIHX IPU aHajHu3e Pa3MYHBIX BUIOB Y4eOHOH IEITEIBHOCTH;
[EHHOCTHOTO OTHONICHUS K HMCTOPHYECKOMY M HAyIHOMY HACIIEIHIO OTEYECTBEHHOM
XHMHH;

Ilo3naBaTenbuble YY/I: ucnonb3oBaTh MpU OCBOCHUU 3HAHUM NPHUEMBI JIOTUYECKOTO
MBIIUICHNS! — BBIACNATh XapaKTepHbIE IPH3HAKA IOHATHH ¥ YCTAHABIMBATh WUX
B3aHMOCBSI3b, HCIIOJB30BAaTh COOTBETCTBYIOIINE IMOHSTHS JUIl OOBSICHEHUS OTIEIBbHBIX
(axkToB ¥ SBICHUI; BHIOMPATh OCHOBAHHSA M KPUTEPUH JUI KIACCH(UKAIUHM BEUIECTB M
XUMUYECKUX peaklUi; yCTaHaBIMBAThb INPUUYUHHO-CIEJCTBEHHbIE CBS3U  MEXAY
H3y4aeMbIMU SIBJICHUSAMY;

KommynukatuBusle YY /I 3a1aBaTh BOIPOCH 10 CYIIECTBY 0OCYXKIaeMOW TEMBI B XOJ€
JHanora W/WIN AWUCKYCCHH, BBICKa3bIBaTh HJEH, (OPMYIHMPOBATH CBOM IPEATOKCHHUS
OTHOCHTEIGHO BBINTOIHEHHMS IPEATIOKEHHOH 3a1a4n

PeryasituBuble YVYJI caMOCTOATENbHO IUIAHMPOBaTb M OCYHIECTBISTH  CBOIO
TI03HABATENBHYIO [IEATENBHOCTD, ONPEENss e€ el U 3a1a4i, KOHTPOJIUPOBATh U 110 MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpPEIaraeMblii alnropuT™M ACHCTBHH MPU BBIIOJHEHHN
y4eOHBIX M MCCIEI0BAaTeIbCKUX 3aJa4, BbIOMpaTh Hanbosiee 3(GQEeKTHBHBII Crocod HX
pemICHuA € y‘léTOM TOJIy4YC€HHUS HOBBIX 3HAaHWI O BCUICCTBAX U XUMHUYCCKUX PCAKIIUAX]

Cone

pixanmne yueGHOro MaTepuasia

1

OOmme 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB METAIOB W WX 2
COCAMHEHWH C YYETOM CTpPOCHHS HX AarOMOB U TIOJIOXKEHUS B
Ilepnoanueckoil cucreme xumuueckux siementoB JI W Menneneesa
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OO01IMe XUMHUYCCKHE CBOMCTBA METAJIOB, MX BAKHCHIIMX COCIUHEHHUH.
BrusiHue METauIOB U X COSMHEHUH Ha KHUBbIE OPraHU3MBL.

Jla6o

ATOPHbIC H MPAKTUHYECKHUE 3AHATUSHA

N

IIpakTuuyeckoe 3anusitue 11. Pemenne skcriepiMeHTaNBHBIX 3314 10 TEMe
«Meramnsy. Beraucnenns:  pacu€rel  Macchl  (00bEMa,  KoJMUeCcTBa
BEIIECTBA) NPOAYKTa PEaKIHH, €CIH OJHO U3 BEIIECTB JAaHO B BHIE
pacTBopa ¢ onpenenaEHHON MacCOBOH 10J1ell paCTBOPEHHOTO BELLIECTBA
JlabopaTopHas padora 2. KauecTBeHHBIC pEaKIlMl HA AHUOHBI M KATHOH
aMMOHHS; B3aUMOJIEHCTBUE THAPOKCHA ANOMUHHS C PACTBOPAMHU KUCIOT
U IIe0o4el; KaYeCTBEHHbIE PEaKI[X HAa KATHOHBI METAJIIOB

PackppiBaTh  CMBICI  M3y4aeMbIX  IOHATHI
(BBIZENATP HX XapakTepHble IIPH3HAKH) U
TIPUMEHSTH T TOHATHS IIPY ONIMCAHUN COCTaBa U
CTPOCHUSI BEIIECTB, A1 OOBSCHEHUS OTIEIBHBIX
(aKToB M SBICHUH

OOBACHATH o0mue 3aKOHOMEPHOCTH B
HW3MEHEHUH CBONCTB 3JIEMEHTOB — METAJIOB U X
COEIMHEHUN C y4€TOM CTPOEHMS HUX aTOMOB U
nonoxxkenuss B I[lepuomnueckoir  cucreme
XuMuueckux 3neMenToB /| I Menneneesa
XapakTepu3oBaTh (ommcHIBaTH) oGue
XMMUYECKUE CBOMCTBA METAJIOB, UX BaKHEHUIINX
COCAMHEHHUH, MOATBEp)KAas 3TO  OIMCaHME
MpUMEpaMH  ypaBHEHHUH  COOTBETCTBYIOLIUX
XMMHYECKHX PEaKIuil; MPUMEHEHHE METa/UIOB B
Pa3IHYHBIX 00TaCTAX, a TAKKE HCIO0IB30BAaHNE HX
JUIL CO3JaHMsl COBPEMEHHBIX MAaTepHaNoB H
TEXHOJIOTUi

PackpeiBathb CYILHOCTh OKHUCJIUTENILHO-
BOCCTAaHOBUTENBHBIX  PEAaKUUH  MOCPEACTBOM
COCTaBJICHUSI  DJIEKTPOHHOTO  OanaHca  3THX
peaxiuii

IIpoBoauts peakuum, MOTBEPKAAIOIIHE

XapaKTepHbIE CBOMCTBA M3YYaeMBIX BEIIECTB;
pacmo3HaBaTh OIBITHBIM ITyTEM HOHBI METaJlIOB,
MIPUCYTCTBYIOIINE

B BOJIHBIX pacTBOpax

HaGmonaTb M ONMCHIBATH JIEMOHCTPALMOHHBIE
OIIBITHI; MPOBOJAUTH M ONHUCHIBATH XUMHYECKHH
JKCIepUMEHT (JTa0OpaTOpHBIC M MPAKTHUECKHE
pabotser) [pencramsats pe3ybTaThl
XMMHYECKOTO SKCIIepUMEeHTa B (OpMe 3alHCH
YpaBHEHHUI COOTBETCTBYIOIIUX PEAKIIUNA U JAeNaTh
BBIBOJIBI HA UX OCHOBE

CrieioBaTh MpaBUiIaM TOJIB30BAHMST XUMHUYECKON
HoCy1oH U 1TabopaTopHBIM 000pYI0BaHHEM
npOBO)lI/lTl) BBIYHMCJIICHUA 1o YpaBHEHUAM
XUMHUYECKUX PEeaKkLnui

CaMOCTOSITENEHO TUIAHUPOBATh W OCYIIECTBILTH
CBOIO MO3HABATENEHYIO JeATeIbHOCTD;
MIPUHAMATh aKTUBHOE YyYacTHE B TPYNIIOBOH
y4eOHOH eSITEILHOCTH

https://resh.edu.ru/subject/I
esson/3479/
https://resh.edu.ru/subject/I
esson/5814/
https://resh.edu.ru/subject/I
esson/3534/
https://resh.edu.ru/subject/I
esson/3493/
https://resh.edu.ru/subject/I
esson/4961/
https://resh.edu.ru/subject/I
esson/3514/
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Pazpnen 7. Xumus U xKU3Hb | 1

Tema 7.1 Xumus u
JKM3HD

JINYHOCTHBIE pe3yJIbTaThl: AKTUBHOIO HENPHUATHUSA NEUCTBUM, IPUHOCIIINX BPEA OKpPYKaOLIEH
HNPUPOJHON cpelie, YMEHHs HPOTHO3MPOBaTh HEOJIArOMPHATHBIE 3KOJOTMYECKHE IOCIEACTBUS
HOpeANPUHUMAEMbIX JeHCTBUM U NpefoTBpalaTh MX; HaIM4YMA PA3BUTOTO 3KOJIOTUYECKOrO
MBIIIICHUS, 3KOJIOTHYECKON KyJBTYpBI, OIBITa JCSITENbHOCTH AKOJIOIMYECKOW HAlPaBIEHHOCTH,
YMEHUS PYKOBOJICTBOBAThCS UMH B IO3HABATENBbHON, KOMMYHUKATUBHOM U COLIMAJIBHOM IIPAKTHKE,
CIIOCOOHOCTH ¥ YMEHHSI aKTHBHO TIPOTHBOCTOSTH HAEOJIOTHH XeMo(oOHu;

HosnaBarenpnble YVYJI: Bragerb OCHOBaMH METOJOB HAy4YHOIO IIO3HAaHMA BEIIECTB U
XMMUYECKUX peakuui; (GopMyiImpoBaTh LEIM M 33Jadd  HCCIEHOBAHHUS, MCIOJIb30BaTh
MOCTABJICHHBIE U CaMOCTOSATEIBHO C(OPMYIHPOBAHHBIE BONPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI sl ()OPMHUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXJICHUH; BIaJIeTh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS U NPOBEACHUSA YUEHUUECKHX
SKCIIEpUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOJIIOaTh 32 XOAOM IpoIecca, CaMOCTOSTEIHHO
NPOTHO3MPOBATh €ro pe3yibTaT, (OpPMyJIHpPOBaTh OOOOIIEHWS M BBIBOJBI OTHOCHTEIIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHMS, COCTABISTh OOOCHOBAHHBIA OTYET O NpPOJEIaHHOM
pabote; mpuOOpeTaTh OMBIT YYCHHYECKOW HCCICIOBATEIbCKONH W TPOEKTHOH NesATeNbHOCTH,
HpPOSBIATH CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITENIBHOMY MOHCKY METOJOB DEIICHHUS
MPaKTUYECKUX 3a/1a4, IPIMEHEHHIO Pa3IMIHbIX METOIOB O3HAHUS;

KommynukatuBHable Y'Y/ 3a1aBaTh BOIIPOCHI 110 CYyHIIECTBY 00CYKIaeMO TEMBI B X0JI€ TUaJIOra
W/WIN JWCKYCCHM, BBICKa3bIBaTh HJEH, (OPMYJIHPOBATH CBOM IPEIOKCHUS OTHOCHTEIBHO
BBINIOJTHEHUS IIPEJIOKEHHON 3a1aun

PeryasituBubie YY]/I caMoCTOSITENbHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO IMO3HABATEIbHYIO
JeATeNbHOCTD, Ompenelsiss e€ Leld M 3aJadd, KOHTPOJIMPOBaTh W IO Mepe HEeOoOXOAUMOCTH
KOPPEKTUPOBaTh Ipe/JlaraeMblii  aJropuTM JEHCTBHII THpH  BBIIOJHEHHHM Y4eOHBIX U
WCCIIeIOBAaTENBCKUX 3ajay, BHIOMpATh HanOosee 3(PQPEKTUBHBIN CIOCO0 WX PEHICHUs ¢ YIETOM
MOTyYeHHs HOBBIX 3HAHHH O BEIECTBAX U XMMHUECKUX PEAKIIHAX;

IIpakTHyecKue U JJabopaTOpHbIe 3AHATHS 2

1 IIpakTHyeckasi pa6ora 12. Onmcanue chepsl AEATEILHOCTH OymyIiei 1
npodeccur, CBA3aHHOW C HAyKOH M COBPEMEHHBIMH TEXHOJOTHSIMHU.
CocraBiieHHe HHTEIIEKT-KapThl

2 IIpakTHueckas padora 13. Hrorosoe 3ansaTre «JuddepenmupoBanHbrii 2
34T

PackpbiBaTh  poib  XUMHMH B pELICHUH
SHEPreTHUYECKUX, CHIPBEBBIX M HKOJOIMYECKUX
npoOiieM YeJoBeYeCTBa, ONMUCHIBATH OCHOBHBIE
HaIpaBlICHUs pPa3BUTUS XUMHYECKOH HayKu H
TEXHOJIOTUU

[IpumenaTs npaBmina 6e30mMacHOTO 0OpamieHus ¢
BEIICCTBAMH, MCIOJIb3YyEeMBIMH B IIOBCEIHEBHOM
JKM3HU, TIpaBUJIa IOBEJICHUS B LIENSIX COepeKeH s
30pOBbSl M OKpY’Karolled HpUPOAHON Cpensl;
MOHUMaTh Bpel (OMacHOCTb) BO3AEHCTBUSA Ha
JKUBBIE OPIaHU3Mbl OINpPENENEHHBIX BEIIECTB,
cmbica nokazarenst [1JIK, mosicHsaTh Ha mpumepax
CIIocOOBl YMEHBIICHUSI M TPEIOTBPALICHHS HX
BPEIHOTO BO3JCHCTBUSA

AHanu3upoBaTh M KPUTHYECKH  OLCHUBATb
nHpOpPMAIMIO, CBS3aHHYI0 C  XHUMHYECKHMH

https://resh.edu.ru/subject/l
esson/3504/
https://resh.edu.ru/subject/l
esson/5452/
https://resh.edu.ru/subject/I
€sson/4960/
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mpoleccaMd M MX  BIMSHHEM Ha COCTOSHHUE
OKpPY>KaloLEH cpenbl

Hcnonb3oBath MOJTy4EeHHBIE 3HaHUS u
mpeAcTaBieHHs O  cdepax — IeATEIBHOCTH,
CBS3aHHBIX C HAYKOH ®  COBPEMCHHBIMHU
TEXHOJIOTUSMH, KaK OCHOBY JUII OPUCHTAI[MH B
BBIOOpEe CBOci Oyaymiedl mpodeccrHoHaTbHOM
JeATeTbHOCTH

[Ipunumate ydacTue B OOCYXIOEHUH MNPOOiIeM
XUMHUYECKON U SKOJIOTHYECKON HANPaBIEHHOCTH,
BBICKA3bIBaTh  COOCTBEHHYIO  IMO3UIMIO IO
npobieMe W IpeliaraTb BO3MOKHBIE IYyTH €€
peuieHus

I/IH}IHBH}IyaJIbHLle MPOECKTLI
HCCHC}IOB&HHG JICKAPCTBCHHBIX IIPENapaToB 110 XUMHUYCCKOMY COCTaBYy

IlpomexxyTouHas aTTecTauus B popme 1udpepeHIPOBAHHOIO 3a4€Ta
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3. YCJIOBUS PEAJIM3ALIMU PABOYEN ITPOTPAMMbBI YYEBHOI'O TIPEJIMETA

3.1. TpeGoBaHNsi K MUHUMAJBLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuzanust mporpaMMbl JUCHUIUIMHBI TpeOyeT HalIW4yus y4eOHOro KaOWMHETa XHMHH.
[Tomemienne kabMHETa JOJDKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTAPHO-3MUIEMHOIOTHIECKUX
npaBui U HopMatuBoB (CanlluH 2.4.2 No 178-02 C u3aMeHEHUSIMHU U JTOTIOJTHEHUSMH OT: 23 HIOJI,
26 nexabps 2008 r., 29 nexadbps 2010 r.)
Peanuzanus nporpaMmbl JUCHMILTUHBI TPeOyeT HAMUUUS y4eOHOro KabuHeTa « Xumuuy.
1. OGopynoBanue yueOHOro KaOMHeTa:
Jocka kiaccHasi, menoBasi-1
Cronsl 1151 yyanuxcst — 15
Cron s yaurens — 1
Crynesa — 31
Okpan -1
2.HaTtypaJjabHble 00pa3ubl
Konnekuust 06pa3ios: yrieBoJopoIHOE ChIPbE, TOP(Q, MIaCTMACCHI, BOJIOKHA.
PeakTuBbI XMMUYECKHE IO pa3jiesiaM: OpraHuYecKasi XMMHUs, HEOPraHUYeCcKask XUMUs
3. O06bemHbIe cpeacTBa
Mopnens anMasa, 000py10BaHHUE XUMUYECKOE
4.MHCTPYKTHBHO-TEXHUYECKAS IOKYMEHTALMS
KommuiexkT nunakrtudyeckux kaprouek no temam: «OBPy», «'uaponus», «PYUO», «YrieBogoposl
MpeIeIbHbIE»
KoMIieKTsl TeCTOBBIX 3aJaHuii, B T.4. ¢ moMombio 11K
KomruiekTsl 3ajaHuil 17151 KOHTPOJIBHBIX padoT
KoMIuIeKThI 3a1aHlil — MHCTPYKITUH JIJIs1 TIPOBEACHHSI TAOOPATOPHO-TIPAKTHYECKUX PadOT.
S.Texunuyeckue cpeacTsa 00y4eHHs:
MYJIbTUMEIHATPOEKTOP, KOMIBIOTEP

3.2. UudopmanuonHoe odecriedenne 00yueHust

OcHOBHbIE HCTOYHHKH:
1. T'abpuensn O.C., OctpoymoB N.I'. Xumus: yueOnuk ans 10-11 xnacca. — M., 2020.
2. Tabpuensia O.C., OctpoymoB W.I'. Xumus mis npodeccuit U crnenuanbHOCTEH eCTECTBEHHO-
HAY4YHOTO NpOoQuIIsi: yUeOHHUK JUIs CTYI€HTOB PO ECCHOHATIBLHBIX 00pa30BaTeIbHBIX OpraHu3aluii,
ocBauBawmux npodeccuu u cnenuaibaocta CI10. — M., 2017
3. T'abpuensn O.C. u ap. Xumus. [Ipaktukym: yue6. mocodbue ais CTyIeHTOB IpOQecCHOHaTbHbBIX
00pa3oBaTeNbHBIX OpraHu3alnii, OCBauBarOIIMX rpodeccuu u cneruaibHoctu CI10. —M., 2017

I_[OHOJIHI/ITEJII)HLIC HCTOYHUKMH:

1. Ta6bpuensa O.C.u ap. Xumus: mocobue /st moAroToBku k EI'D: yued. mocobue u1st CTyIeHTOB
npodeccHOHaIBHBIX 00pa30BaTENbHBIX OpPraHU3alUi, OCBAaUBAIOIIUX MPO(ECCHH U CIICIIUATBHOCTH
CIIO. - M., 2017

2. T'abpuensa O.C., JIpicoBa I'.I'. Xumus. TecTbl, 3a1auu U ympakHeHHs: yued. mocobue s
CTYACHTOB TMPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPTraHW3aIlNi, OCBAMBAIOIINX TPOPEcCHu |
cnenuansHocTH CI1O. — M., 2017

3. Epoxun I0.M., KoBanesa U.b. Xumus mis npodeccuii U CHENUATLHOCTENH TEXHUYECKOTO H
€CTeCTBEHHO-HAy4YHOro  mnpoduieil:  yueOHMK s CTYIEHTOB  MPO(eCCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBaroumx npodeccuu u cnennaabHoctu CI10.— M., 2017

4. Cnanxos C. A., Octpoymos U.T., T'a6puensu O.C., Jlykpsnoa H.H. Xumus aius npodeccuii u
CHEUHATBHOCTEH TEXHUYECKOro Mpoduis. DIEKTPOHHOE NPUIIOKEHHUE (AJIEKTPOHHOE yueOHOoe
W3JIaHKE) JUTSI CTY. YUPEKIEeHUU cpea. nmpod. odpa3zoBanus. — M., 2017.
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NuTepHeT-pecypcenl:

OO0 I WK —

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

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

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

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

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

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

. Www.chemistry-chemists.com (371€KTpOHHBIH KypHaT «XUMHKH 1 XHUMHS)
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4. KOHTPOJIb 1 OHEHKA IINIAHUPYEMBIX PE3YJIBTATOB OCBOEHUA
YYEBHOTI'O IIPEJIMETA

KoHTpoJib M oOleHKa IUIaHUPYEMBIX pPE3yJbTaTOB OCBOCHHUS Y4eOHOro mpeaMera
OCYILIECTBIISIETCSl IIpernojaBaTesieM B IIPOLIECCE IPOBEIEHUS IPAKTUYECKUX
71abopaTopHbIX pabOT, TECTUPOBAHUS, a TaKXKe BBIOJHEHUS OOY4YaIOUMMUCS WHIUBUIYaTbHBIX

3aJIaHuil, IPOCKTOB, UCCIICAOBAHUH.

3aHATUU WU

IIpenmeTHbIe pe3yabTaThl 00y4eHUs
(ocBOeHHBbIE YMEHMSI, YCBOEHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH NpeAMeTHbIX pe3yJibTaTOB

o0yueHust

Ocesoennble YMeHUs.:

8bISAGNIAMb  XAPAKTEPHBIC NPU3HAKH  TOHATHUH,
YCTaHaBJIMBATb X B3aNMOCBA3b,

UCNnonb306ams  COOTBETCTBYIOIUE IOHATHS  TPU
ONKMCAaHWU COCTaBa, CTPOCHUS U TIPEBpAIICHHUN
OPraHUYeCKUX W HEOPTaHWYECKUX COCIAMHCHUIA,
XUMHYCCKYIO CHUMBOJIUKY JJIA COCTAaBJICHU
MOJICKYJSIPHBIX M CTPYKTYPHBIX  (pa3BEpPHYTOH,
COKpaméHHoi) (OopMysT OpPraHUYECKUX BEIIECTB U
YpaBHEHHI XMMUYECKUX PEAKIIHIA,

u3e0magIueams MOJICIA MOJIEKYJ OpPTaHUYeCKUX
BCIICCTB IS WUIIOCTPAIlMM HMX XHUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHS,

YCmanaenueams NPUHAJIEKHOCTh  U3YUYEHHBIX
OpPraHMYECKUX BEIIECTB 10 UX COCTaBY U CTPOEHUIO K
OIIPEIENIEHHOMY KJaccy/rpynime COEIMHEHUN

(YyrmeBomopoapl, KHUCIOPOA- U  a30TcojaepiKallue
COEZIMHEHUS], BHICOKOMOJIEKYJISIPHbIE COEIMHEHUS);
dasamb WM  Ha3BaHMS IO  CHCTEMaTHYECKOU
HomeHkinarype (IUPAC), a Takke nOpuUBOIUTH
TPUBUAIbHBIE HA3BaHUS OTJENbHBIX OPraHUYECKUX
BEILECTB (aTHIIEH, IIPOIUJIEH, alleTUJIEH,
ATUJICHIVIMKONb, TIUIEpUH, (eHois, (GopMaabaerun,
aneTaibAeTH], MypaBbHHAas KHUCJIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KHUCJIOTa, CTEAPUHOBAs KHUCIIOTA,
TJIF0K03a, (PPyKTO3a, Kpaxmall, MeJIIi0103a, TIUINH) U
TPUBUAJIBHBIE HA3BAHUS OTAEJIBHBIX HEOPraHUYECKHX
BeIecTB (yrapHblil Ta3, YIJIEKUCHIBIA Ta3, aMMHAK,
raiéHasi U3BeCTh, HeraléHasi U3BECTh, IUThEBAS COAA,
MUPUT U Ap;

ycmanagaueams TPUHAMIEKHOCTh HEOPTraHUYECKHUX
BEIIECTB IO HX COCTaBy K  OIPEACIEHHOMY
KJIaccy/Tpynne COoeqUHEHUH (IIPOCThie BellecTBa —
METaJUIbl U HEMETAJIJIbL, OKCUbI, OCHOBAHUS, KUCIIOTHI,
am(oTepHbIe TUPOKCHU/IBI, COJIH);

onpeoenams BUIbl XUMHUUYECKOH CBA3H B OPraHUYECKIX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

NpUMeHAmMb IIOJIO’KECHHUS TEOpUn CTPOCHUS
oprannueckux BemectB A. M. bymiepoBa ans

Texkyuuii KOHTPOJIb:

OueHka mnpu peleHUun
KEHCOB
OueHka mnpu pelIeHUn
3amaq

Onenka npu

IPaKTHUECKON paboThl 1

Ounenka mnpu pelieHun

3aaa4

Onenka npu
MpaKTU4YEeCKON paboThI 2

OneHka mnpu pelICeHUH
3a1a4y

XUMHNYCCKHUX

XUMHNYCCKHUX

BBIIIOJIHCHHU U

XUMHUYCCKUX

BBITTIOJTHCHU U

XUMHNYECKUX
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O0O0BSCHEHUS! 3aBHUCHUMOCTH CBOMICTB BEIIECTB OT HX
CcOCTaBa U CTPOEHHUSA; 3aKOH COXPAHEHHUS MacChl
BEIIECTB;
Packpvliéams CMBICI Iepruoandeckoro 3akona Jl. U.
MenzeneeBa 1 IEMOHCTPUPOBATH €TI0
CHUCTEMAaTU3UPYIOILYIO, 00BSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

Xapakxmepu306ams 3AEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKUX 3JIEMEHTOB 1—4 nepuoaoB
[Teproanueckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB /JI.
. MenneneeBa, HCIIOIb3Ysl MOHATHS «S-, P-, d-
DIIEKTPOHHBIC OPOUTAIINY, «IHEPTETHICCKUE YPOBHNY;
00bACHAMb 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHUYECKHUX HJIEMEHTOB U UX COCIUHEHHH 110
nepuoAam u rpymmnam [lepuoaudeckoii cucTemMsl
xumMuueckux asemenToB J. . Meneneena;
Xxapaxkmepu3oéams COCTaB, CTpOCHUE, PU3NUYECKUE U
XUMHUYECKHE CBOWCTBA THUIHMYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH,
9TaH, STWIEH, NPOMWIEH, aleTuieH, OyramueH-1,3,
MeTwiIOyTagueH-1,3, OeH301, METaHod, JTaHOJI,
STUJICHIJIUKOJb, TJHLEPUH, (eHon, arerambieru,
MypaBbUHAs U YKCYCHAsl KHCIIOTHI, TJIFOKO3a, Kpaxmall,
LEJUTI0N032, AMUHOYKCYCHAs KUCIIOTA);
ULTIOCMPUPOBAMsb TEHETUYECKYIO CBSI3b MEXKIY HUMH
YpPaBHEHUSMHU  COOTBETCTBYIOIIUX  XUMHUYECKHX
peakuuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (popMyII;
Kaaccuguyuposams XUMHYECKHE pEeakIuu IO
pa3IUYHBIM  TIpU3HaKaM  (YUCIY U COCTaBy
pearupyromux — BEHIeCTB, TEIIOBOMY  dhdexTy
peakiuu,  U3MEHEHUI0  CTENeHEeH  OKUCIEHUS
DIIEMEHTOB,  OOpPaTMMOCTH  pEaKkluu,  Y4acTHUIO
KaTaauszaTopa);

xapakmepuzosams (onucvléams) OOIHE XUMUYIECKHE
CBOMCTBA HEOPTAaHUUECKUX BEIIECTB Pa3IMUHbIX
KJIaCCOB;

noomeepicoams CyleCTBOBAaHUE TEHETHUECKOM
CBSI3M MEXKIY HEOPTAaHUYECKUMU BEIIECTBAMU C
MTOMOIIBIO YPABHEHHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

xapakxmepu306ams  UCTOUYHUKH  YTIIEBOJAOPOJTHOTO
ChIpbst (He(hTh, IPUPOIHBINA Ta3, Yroib), CIOCOObl UX
nepepaboTKU W TPAKTUYECKOE  MPUMEHEHHE
MPOJYKTOB NIEpepaboOTKH;

npo60OUMsb BHIYUCIICHUS TI0 XUMUUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOTHMUECTBA UCXOTHOTO
BEIIECTBA UJTK MIPOJIYKTA PEAKIIUH 110 U3BECTHBIM
Macce, 00bEMY, KOJHMYECTBY OJHOTO U3 UCXOTHBIX
BEIIIECTB WJIU TIPOTYKTOB PEAKIIUN; «MACCOBAS JOJIS
BEIIIECTBA B PaCTBOPE», 00BEMHBIX OTHOLLICHHI T'a30B
IIPU XUMHYECKHUX PEaKIMIX, MacChl BEIIECTBA MU
00BEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

OrneHka npu
IIpaKTU4eCcKor paboThI 3

OueHka mnpu pelieHun
3ama4y

OueHka mnpu pelnieHuu
3a1a4y

OueHka mnpu pemieHun
3ama4y

YceTHBI onpoc

OuneHka mnpu penieHuu
3a1a4

OueHka mnpu pelIeHUH
ypaBHEHUH

OnenuBanue npu
MpaKTU4YeCKON paboThHI 6

OuenuBanue npu
MpaKTU4YeCKON paboThHI 6

OnenuBanue npu

MPaKTUYECKON paboThI 6

OueHuBague npu
MpaKTUYeCKOi paboThI 4

BBITTOJIHEHU U

XUMHNYCCKUX

XUMHUYCCKUX

XUMHNYCCKUX

XUMHNYCCKHUX

XUMHUYCCKUX

BBIITOJTHCHHUHA

BBIITOJTHCHHUHA

BBIIIOJTHEHUHN

BBITTIOJTHEHHUH
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Macce Ui 00bEMY OJTHOTO U3 YHaCTBYIOLIUX B
pEaKIMU BEIIECTB, TEIIOBOTO AP eKTa peakuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB,
NPEBPALLCHHS U COXPAaHEHUS YHEPTHUN);

onpeoensims BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSAX PA3IINYHOTO
COCTaBa; BUJl XUMHUYECKOH CBsI3U (KOBaJIGHTHAS,
MOHHAs1, METAJUTMYeCKasi, BOJIOPOIHAs) B
COETMHEHUSX; TUIl KPUCTAJUTMUECKOHN peréTKu
KOHKPETHOTO BEIIeCTBa (aTOMHasi, MOJICKYJIsIpHas,
MOHHAsI, METAJJTUYECKasl); XapaKTep Cpelbl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHUH;

npo8oOUMb PEaKINH, MOATBEPKIAI0IIIE
Ka4eCTBEHHBIN COCTAB PAa3IMYHBIX HEOPTaHHYECKUX
BEIIIECTB;
PAcno3nasamy OTBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAx
HEOPTraHMYECKUX BEIIECTB;

énadems CUCTEMON 3HaHMM 00 OCHOBHBIX METOAaxX
HAyYHOTO TMO3HAHMS, UCIOIb3YEeMBIX B XHMHUU TMpPU
U3y4YeHUH  BEIIECTB W  XUMHYECKUX  SIBIICHHI
(nabmronenue, U3MepeHue, JKCIIEPUMEHT,
MOJICJIUPOBAHUE),

coonooames  npauia  TOJB30BAHUSA XHUMHYECKOM
MOCYJI0ON 1 J1abOopaTOpHBIM O0OPYAOBAHHEM, a TAKXKE
npaBuiia 0OpaleHusl ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0  BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHX OIBITOB;

cocmaensams ypaBHEHHs PEaKIU pa3IMIHBIX THUIIOB;
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peaKIuil
MOHHOTO 0OMEHa, yYUTHIBAs YCIIOBHS, TPH KOTOPBIX
3TH PEeaKLMU YT A0 KOHIIA;
PAcKpbleams CyITHOCTb OKUCIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEaKIMii MOCPeICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCca dTHX PEaKInii;
00bACHAMb 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
PEaKIMK OT PA3INYHBIX (PAKTOPOB; XapaKTep
CMEIECHHUSI XUMUYECKOT'O PABHOBECHS B 3aBUCIMOCTH
oT BHelHero Bo3zaeicTBust (mpunuui Jle lllarense);
xapakmepu306ams XMMAYECKHUE TPOLIECCHI, JIeKAIIIe
B OCHOBE MTPOMBIIIJICHHOTO TIOTYYEHUS CEPHOI
KHCJIOTHI, aMMHUAaKa, a TaKkke cOPMHUPOBAHHOCTD
npescTaBiIeHu 00 00IUX HayYHBIX IPUHIIMIIAX U
HKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IPOM3BOJICTBA;

NIAHUPOBAMb u 8bINOIHAMb XUMHAYECKUN
AKCIIEPUMEHT (IIPEBpAIEHHs] OPTaHUIECKUX BEIIECTB
[pY HarpeBaHUU, MOJTyYeHHE STHIIEHA U U3YYEHHUE €T
CBOWCTB, Ka4eCTBEHHBIC PEAKIIMH OPTaHUYECKUX
BEIIECTB, JeHAaTypanusi OENKOB MpHU HarpeBaHMUH,
IIBETHBIC pPEaKIUU OCNKOB;(pa3IoKeHUe NEPOKCHIa
BOJIOPO/Ia B IPUCYTCTBUH KaTaJIN3aTOpa, ONpeIeIICHUE

OnenuBanune npu BBIIIOJIHCHUH
BBIUMCIICHUH B IPAKTUYECKOH padboTe 6

OuenuBanue BBIUHCIICHUM npu
BBIMIOJTHEHUH MTPAKTUYECKOU paboTHI 7

OuenuBanue npu
nabopaTopHbIX padot 1 u 2

BBIIIOJTHEHUHN

OnenuBanue npu BBITIOJTHEHUH
nabopaTopHO# pabOThI 2

OHGHI/IB&HI/IG npu BBITIOJTHCHUU
MPAKTHYECKHUX padoT

OnenuBanue npu BBITIOJTHEHUH

MPaKTUYECKUX U JabOpaTOPHBIX padboT

OueHnBaHue pu BBITIOJTHEHHH
MpaKTU4YEeCKON paboTHI 6
OueHnBanue pu BBITIOJTHEHHH
MPAaKTHYECKON paboTHI 6
OueHnBaHue npu BBITIOJTHEHHH

MPaKTHYECKOM paboThl 6
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CpeIbl  PAacTBOPOB  BEIHIECTB  C  IOMOLUIBIO
VHHUBEPCATHHOTO WHIUKATOPA, BIHMSHHE Pa3TUIHBIX
GakTOpoB Ha CKOPOCTh XHMHYECKOW peakluH,
peakuyu HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, Ha KaTHOH
AMMOHHSI, PEIIeHHE SKCIEPUMEHTAIBHBIX 3a7ad IO
temaMm «Metaib»y U «Hemeramib») B COOTBETCTBUU
C TMpaBWJIaMHU TEXHHUKH 0€30MaCHOCTH MPHU 00paIeHuu
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBaHUEM,
npeocmaesiame pe3yJIbTaThl XUMHUYECKOTO
JKCIIEPUMEHTA B (opme 3amucu ypaBHEHUl
COOTBETCTBYIOLIMX peakuuii u  ghopmynuposams
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB;

KpUumu4ecku AHATUZUPOBAND XUMHYECKYIO
uH(pOpPMALIHIO, TOJIyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB
(CMU, Unrepser u ap );

coO00ams npasuia SKOJIOTUYECKH 11eJIeCO00pa3HOro
MIOBEJICHUS B OBITY U TPYJOBOM JACSITEILHOCTH B IEISIX
COXpaHEHMsI CBOEro 3JI0pPOBbS U  OKpYXKarolen
OPUPOJHON  Cpelbl;  0co3Hasams  ONACHOCTH
BO3JICHCTBUS Ha J>KUBBIE OPTaHHU3MBI OMPEICIEHHBIX
OpPraHMYECKUX BEIIECTB, TOHUMAas CMBICI TOKa3aTels
[TK, nosacuamos Ha npuMepax crocoObl YMEHbIIICHHS
U TPeNOTBPALICHUS MX BPEIHOTO BO3JCUCTBUS Ha
OpraHM3M 4Y€JIOBEKa;

Yceoernnvie snanus:

OCHOBOITOJIATAIOUINE MOHATUS (XUMHUYECKUH HIIEMEHT,
aToM, M30TOTI, -, P-, 0-2JIeKTPOHHBIE OPOUTAITH ATOMOB,
CTEIEeHb
OKHCIICHHSI, XUMHYECKasi CBs3b (KOBaJICHTHAs, NOHHAS,
MeTaJuIn4YecKas, BOJOPOIHAs), SJIEKTPOHHAs 000JI0YKa
IIEKTPOOTPULIATETBHOCTS,
CTpYKTypHas ¢opmyia (pa3BEpHyTas U COKpalEHHast),
CKelleT,
U30MepHs,
TOMOJIOTH,
a30TCcofepIKalle
COEIMHEHNUs, MOHOMEp, TTOJINMEpP, CTPYKTYPHOE 3BEHO,

HWOH, MOJISIpHBI 00BEM, BAJIEHTHOCTD,

aToMa,  MOJIEKYyIa,
MOJIb, MoJIsipHast
(byHKLIHOHATbHAS
M30MEDHI,
YIIIEBOIOPOABI,

Macca, yrJIEpOAHBII
rpymnmna,  pajaukain,
TOMOJIOTUYECKUH  ps,

KUCIOpOA- U

BBICOKOMOJICKYJIIPHBIC COCIII/IHGHI/IH);
KpucCTallIn4eCKasd peméTKa, THIIBI
peaKL[HfI, pacTBOp, SJICKTPOJIUTHI,
SJICKTPOJIUTHUYCCKAA JUucconuanus,
BOCCTaAHOBHUTCIIb,

3aKOH  COXPaHEHWs]  MacChl  BEIECTB
ANEKTPOJIUTUYECKON  JTMCCOIMALINH,
3akoH J| W Menneneena,
IIPEBPALCHMS] SHEPTUU IIPU XMMHUECKUX PEaKLUsX);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3BIK
MHPOBO33PEHUYECKHE 3HAHUS,

XUMHYECKUX
HEDJIEKTPOJIUTHI,

OKHCJIMTEND,
CKOPOCTh XMMHMYECKOM pEaKluu,
XUMHUYECKOE PaBHOBECHUE;, TEOPUU U 3aKOHBI (TEOpus
CTpOEHUsI opraHudeckux BemiecTB A. M. bytieposa,
Teopust
MEPUOJUYECKUI
3aKOH COXpPaHEHUSI H

XUMHH,
JeKAIUe B OCHOBE

OueHuBanue nocyie pocMoTpa
BHJICOpOJIMKa 1o Teme 7.1

OuenuBanue npu BBIMIOJTHEHUH
MIPaKTUYECKUX padoT

OneHuBaHue npu BBITIOJTHCHHUH
MPAKTHYECKUX padoT

OneHuBaHue npu BBITIOJTHCHHUH

WHIAUBUAYAJIIbHOTO ITPOCKTA

IIpoMexxyTOYHASI ATTECTALIUA:
JuddepeHurpoBaHHbIN 3a4eT

TectupoBanue
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MOHMMAHHA IPUYMHHOCTH U CHCTEMHOCTU XUMHUYECKHUX
SBJICHUN, (PAaKTOJIOTMYECKHE CBEACHUS O CBOMWCTBAX,
coCTaBe, IOJIy4eHUM M O€30I1aCHOM HCIIOJIb30BAaHUU
BOXHEHIINX HEOPraHMYECKHX BEHIECTB B OBITY H
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa;

0 XUMHYECKOU COCTABJIAIOIIECH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIA XHMHUU B IIO3HAHUM SIBJICHUUI
npupozbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ PYHKIMOHAIBHON IrPaMOTHOCTH,
HEO0OXOIUMOM JUIsl pEIIEHUs] TPAKTUUECKUX 3a7a4 U
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY
370pOBBIO U NPU- POJHOU CpPEJIE;

VYcerHblii onpoc

YceTHBII onpoc

VYerHbll onpoc

IIpomexyTouyHas aTrecTanms:
JnddepennpoBaHHbIi 3a4eT
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