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1. MOSICHUTEJIBHAS 3AIIUCKA PABOYEH ITPOT'PAMMBI YYEEHOT'O
MNPEJMETA OYII 09, XUMUS

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouass mporpamma yueOHOro mnpeamera OVIL.09 Xwumus peanusyercs B mpesenax
OCHOBHOH TpodecCHOHaNbHOW 00pa30BaTEeIbHON MpPOTpamMMbl CpelHEro MnpodeccruoHalIbHOTO
oOpazoBaHus (IpOrpaMM TOATOTOBKU CIICIUATMCTOB CPEIHET0 3BEHa) B COOTBETCTBUH C
@denepalibHBIM ~ TOCYJIAPCTBCHHBIM ~ 00pa30BaTEBHBIM  CTAaHAAPTOM  CPEIHEro  OOIIero
oOpazoBanusi u denepanbHBIM TOCYAAPCTBEHHBIM 00Pa30BaTEIIbHBIM CTAHIAPTOM CPEIHEro
npoeCCHOHATBPHOTO  NPO(EecCHOHANBHO  OOpazoBaHMs 1o  crneuuansHocTH — 44.02.04
«CrieniaibHOE JIOIIKOJIbHOE 00pa3oBaHUE» OTHOcsAmelcs K ykpynHeHHou rpymme 44.00.00
«O0pa3oBaHue U MEJArOTUYECKUE HAYKU» H COOTBETCTBYET «TYMAaHUTAPHOMY TPODUITION.

Pabouast nporpamMMa y4eOHOTO IpeaMeTa MOXKET ObITh HCIOJb30BaHa B 00Pa30BaTEIbHBIX
OpraHu3alUsaX CpenHero MpoecCHOHATBLHOIO 00pa3oBaHUs, PEATU3YIOUINX IMPOrPaMMbI
cpemHero odmiero oopasoBaHus.

1.2. O0mas xapakTepucTUKa y4e0HOro npeamera

Xumuueckoe oOpa3oBaHue B cpeaHeM oOmieM o00pa3oBaHUU  SBISAETCS HEOTHEMIIEMOM
4acThl0 MX oOpa3oBaHHOCTHM. OHO CIY)KUT 3aBepLIAIOIMM 3TaloM pealu3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIECHHOCTEH, MPUCYIIUX LEIOCTHOW CUCTEME
XMMHUYECKOIro 00pa3oBaHusl. DTH LICHHOCTH KacaroTcs MO3HaHMsI 3aKOHOB IIPUPOAbL, POPMUPOBAHUS
MHUPOBO33pEHUS U O0LIEH KYJIbTYpPbI UEJIOBEKA, a TAKXKE SKOJIOIrMYE€CKH 000OCHOBAHHOTO OTHOLIEHMSI
K CBOEMY 3/I0POBBIO U IIPUPOJIHOH cpele. PeannsyeTcs xuMudyeckoe oOpa3zoBaHue 00ydaroLUInXcs
CpEeICTBAaMHU Yy4e€OHOro mpeaMmeTa «XHUMHUS», COJEp’KaHUE U ITOCTPOCHHUE KOTOPOTO ONpEe/IEHbI
B IIporpaMMe c ydé€TroM cneuu(puku Haykd XMMUHM, €€ 3HAueHUs B [O3HAHUM HPUPOABI U B
MaTepuaibHOW >KM3HM OOILIecTBa, a Takke ¢ Y4éToM OOIMX MeJed M IPUHLMUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBbl CpegHero ooOmero oOpa3oBaHHUs B
Poccuiickoit @enepanuu. Tak, Hanpumep, pu GOPMUPOBAHUH COJEPKAHUS TpeAMETa «XUMHUS»
YUTEHBI CIEYIOIUE MOJI0KEHUS O crieln(uKe U 3HAYCHUH HAyKU XUMUU:

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MIpaeT 0cCOoOYIO poJib B COBPEMEHHOMN
UBWIN3ALMK, B CO3/laHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl OHa BHOCHUT CBOM BKJIaJ B
(dbopMHUpOBaHKE PallMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JJaHHE LIEJIOCTHOTO IIPEICTaBIEeHUs 00
OKpY’KaloIleM MHUpE KaK O €IMHCTBE NMPHUPOJbI U YeJIOBeKa, KOTOpoe (GpopMUpyeTCs B XMUMUU Ha
OCHOBE NMOHMMAHHMs BEUIECTBEHHOI'O COCTaBa OKPYXAlOIIEro MHUpa, OCO3HAHUS B3aWMOCBSI3U
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOENUCTBYS C JPYTHUMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTaJla HEOThEMIIEMOI
4aCThI0 MUPOBOH KYJIBTYphl, HEOOXOIUMBIM YCIIOBHEM YCHEIIHOTO TPYA M AKHU3HHU KaXI0T0 YieHa
obmiectBa CoBpeMeHHasi XMMHMsI KaK HayKa CO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJIOIMH
HalpaBJIeHa Ha pelieHue IN100aNbHbIX MPoOJIeM YCTOHYMBOIO pa3BUTHUS YEJIOBEUECTBA - ChIPHEBOMH,
HHEPreTHUECKOH, MUIEBOM, IKOJIOTHYECKON 0€30aCHOCTH M OXPaHbI 310pOBbs

B cootBercTBUM ¢ 06mmMu neasimu U npuHuunamu COO copepikanue npeaMera «XuMus»
(0a30BbIl ypOBEHb H3yY€HHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha  OOLIEKYJIBbTYPHYIO
MOJTrOTOBKY O0YyYaromuxcs, HEOOX0AUMYIO UM JJIsi BEIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB,
YCIIEIIHOTO BKJIIOUEHHUS B )KU3Hb COLIMYMa, TPOJOJIKEHHsI 00pa30BaHus B pa3IMUHbIX 001aCTAX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEN.

CocTaBngomyUMHy peaMeTa « X UMHUD) ABIII0TCS 6a30Bble KypChI - «OpraHnyeckas XuMus»
U «OO011ast 1 HeopraHU4ecKasi XMMHUsI», OCHOBHBIM KOMITOHEHTOM COJIEpKaHUS KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHUU 110 HEOPraHMYECKONH XUMUH (C BKJIIOUYEHHEM 3HAHUH U3
oOrielt XMMHN) U OpraHnyeckor XumMuu. @opMHUpOBaHUE TaHHON CUCTEMbI 3HAHUN MTPHU U3YYEHUHU
npeaMeTa o0ecredrnBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3usl BEIIECTB Ha OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHIA XUMUHU.
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Crpykrypa comepxanus KypcoB — «Opranudeckast XuMusi» u «O01as 1 HeopraHu4ecKast
XuUMUS» chOpMHUpPOBaHA B MPOTrpaMMe Ha OCHOBE CHCTEMHOTrO IMOAXO0Ja K M3YYEHHIO Y4eOHOTO
Marepuaia u 00yclIOBJIeHa UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHHH HA ONMpeeEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKol XMMHUU BEIIeCTBa pacCMaTpUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOpUU CTPOEHUS OPraHMYECKUX COEIMHEHUH, a TaKKe Ha YpOBHE
CTEePEOXUMUYECKUX U DJIEKTPOHHBIX IMpEACTaBIeHU o cTpoeHuH BemiecTB. CBeneHus 00
U3Y4aeMbIX B KypCE BEIIECTBAaX [JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOAOB JIO CIOMXKHBIX
OMOJIOTUYECKH aKTUBHBIX coeluMHeHuil. B Kypce opraHmueckod XHMMHUU TMOJY4YalOT DPa3BUTHE
cOopMHpPOBaHHBIE B OCHOBHOW MIKOJI€ MEpPBOHAYAIbHbIC MPEICTABICHUS O XMMHUYECKOH CBS3H,
KJIaCCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT UX CTPOEHUS, O
XUMHUYECKOW PEaKLUU.

[lon HOBBIM yIJIOM 3peHHUS B MpeaMeTe «XuMHus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3YyYEHHBIN B KOJUIEIKE TEOPETUYECKUI MaTepran M (PaKTOJOTHUECKUE CBEACHHUS O BEIIECTBAX U
XUMHYECKOH peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas u HeopraHuueckas XUMUS»
00y4aromuMcsl MPEAOCTaBISIETCS BO3MOYKHOCTh OCO3HATh 3HAUEHUE IMEPUOAMYECKOr0 3aKOHA C
OOLIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3UILMMA, ITy0Ke MOHATh UCTOPUUYECKOE H3MEHEHHE
(GYHKIHI 3TOTO 3aKOHa — OT 00O00MIAIOIICH JTO OOBSCHSIONIEH M MPOTHO3UPYIOIICH.

Enunast cucrema 3HaHUN O BaKHEWIINX BEIIECTBAX, UX COCTaBe, CTPOCHUH, CBOWCTBAX U
IPUMEHEHUH, a TAKKE 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
JOTIONHSIETCS HA TEPBOM KypCe 3JIE€MEHTaMU COJEpKaHusl, UMEIOIIUMU KyJIbTYPOJIOTHUYECKUNA U
NPUKIAIHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT OHMMAaHHUIO B3aUMOCBSI3U XUMUU C JPYTUMU
HayKaMH, PAacKpbIBAIOT €€ Pojb B TO3HABATENbHOM M MPAKTUYECKOW AEATEIbHOCTH YeIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K IIPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKUX
MPUIOKEHUH XHMHH, [TOMOTAIOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO
3HAUMMBIX MpoOJieMax, CBA3AHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBAaTh HHPOPMALUIO0 U
OPUMEHSTh €€ IS TOMOJHEHUS 3HAHWM, PelIeHUS HHTEJUICKTYAJIbHBIX M AKCIEPHUMEHTATbHBIX
UCCJIEIOBATENbCKUX 3a/1a4. B 11esoM coneprxanue yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS
U3YYEHUS OPHUEHTHUPOBAHO Ha (GOPMUPOBAHKE Y O0YUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI JUIS
NOHUMaHHUS (QUIOCOPCKUX HICH, TAaKUX KakK: MaTepUAIbHOE EIUHCTBO HEOPTaHUYECKOTo H
OpPraHMYECKOT0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM M CTPOCHHUEM,
MO3HABAEMOCTh NPUPOAHBIX SBICHUN MYyTEM SKCHEPUMEHTa U PEIIECHUs MPOTUBOPEUUN MEXIY
HOBBIMHM (DaKTaMU M TEOPETHMUECKUMH IPENNOChUIKAMH, OCO3HAHUE POJM XUMHHM B pEIICHUH
HKOJIOTMYECKUX TpoOsieM, a Takke MHpodsieM cOepexeHHs] DHEPreTUUYECKUX PECypCcoB, ChIPbs,
CO3/1aHHSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnnane peneHus 3a1a4 BOCIUTAHUS, Pa3BUTUS U COLMANIM3ALMN 00YJarOIIUXCS TPUHSITHIE
IIPOrpaMMOi MTOJXO/IbI K ONPEAEICHUIO COACPKAHMS U IIOCTPOEHUS MTPEAMETa MPEAYCMATPUBAIOT
dbopMHupoBaHKEe Yy OOYYAIOMIMXCS YHHUBEPCAJIBbHBIX YUE€OHBIX JCUCTBUM, WMEIOIMX 0a30Boe
3Ha4YeHHE JUISL PA3IMYHBIX BUJIOB JAEATEIbHOCTU: peIlIeH s PpobieM, OUCKa, aHalIu3a U 00paboTKH
uH(poOpMalii, HEOOXOAUMBIX Ul MPUOOPETEHUs OIbITa MPAKTUYECKOW U HCCIEA0BaTEIbCKOM
JEATEIBHOCTH, 3aHUMAIOLLEN Ba)KHOE MECTO B TIO3HAHUU XMUMHH.

1.3. MecTo IMCHUILIMHBI B CTPYKType OCHOBHOH HNpo(ecCHOHAIBLHOI 00pa3oBaTeibHOM
NporpamMmbl: 6a30BbIN yueOHBIN peaMeT 00111e00pa30BaTEILHOTO IIUKIIA.

1.4. Hean 1 3a1a4u JMCUUILIMHBI — TPEOOBAHMSA K INIAHUPYEMbIM Pe3yJibTaTaM OCBOCHUS
npeamera:

[lenb m3yuenus yueGHOro mpeamera: (GOpMHUpPOBaHHE M Pa3BUTHE NPEJICTABICHUNA O HayYHBIX
METO/1axX MO3HAHUS BEIECTB M XUMUYECKUX PEaKUUN, HEOOXOAMMBIX Ul MPUOOPETECHUS YMEHUN
OpPHEHTHPOBATbCS B MHPE BEIIECTB M XMMHUYECKHMX SIBJICHUH, UMEIOIIMX MECTO B IPHUPOJE, B
[IPAKTUYECKOU U ITOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUH U CHOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM U OOBSCHEHUEM
XUMHUYECKOTO HKCIEPUMEHTa, COOJIIOJICHHMEM IMpaBUi O€30MacHOr0 OOpaIleHusi C BEIIeCTBAMH
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OBJIJIcHUE OOYYaIOMIMMHUCSA 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHM3alld >KUBBIX
CHCTEM pa3HOI0 paHra M NpUOOpEeTEeHHE YMEHMH, MCIOIb3YIOT 3THU 3HAHMS A I'PAMOTHBIX
JIeMCTBUI B OTHOIIEHUH OOBbEKTOB KUBOW PUPOIBI M PEIICHHUS PA3JIMYHBIX )KU3HEHHBIX MPOOIIEM.

IInanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 peaMera
1. JInuHOCTHBIE Pe3yJIbTAThI (Oroc Ccooj
IPaKIaHCKOr0 BOCIIMTAHUSA:
c(OpPMUPOBAHHOCTh T'PAXAAHCKOW MO3UIMU O0YYaromIerocsi Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0ILEeCTBa;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIOPSIKA;
NPUHATHE  TPAJUIMOHHBIX  HAI[MOHAJIBHBIX, OOIIEYEIIOBEUECKMX T'YMAaHHCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;
TOTOBHOCTb ~ MPOTHBOCTOSATH  HMJICOJOTHHM  OKCTPEMH3Ma, HAIMOHAIM3MA, KCEHO(POOHH,
JUCKPUMMHALIMY 110 COUMATbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTH BECTH COBMECTHYIO JIESITEIILHOCTh B HHTEPECAX TPAKIAHCKOTO 00IIECTBA, Y4aCTBYIOT
B CaMOYIIPaBJICHUH B 00I11€00pa30BaTEIbHON OPraHU3aliy U JETCKO-IOHOIIECKHX OPTaHU3alHsIX;
YMEHHE B3aHMOJCHCTBOBATH C COLMATBHBIMA HHCTUTYTAMU B COOTBETCTBUU C MX (YHKIUSIMHU U
Ha3HA4YCHHEM;
TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;
MATPHOTHYECKOr0 BOCIIUTAHUA:
c(hOPMUPOBAHHOCTh POCCHUICKON TPAXKTAHCKON MJIEHTUYHOCTH, MAaTPUOTH3MA, YBAKEHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonMHOW, TOpAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK M KyJIBTYpPY, HPOILLIOE ¥ HACTOALLEE MHOTOHALIMOHAIBLHOTO Hapoaa Poceun;
LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPHUYECKOMY U HPHUPOIHOMY
HAaCJeIMI0, IMAaMATHUKAM, TpaaunusaM HapoaosB Poccuum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;
ujelHas yoexxIeHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro
cyas0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;
CIIOCOOHOCTh OIICHMBAIOT CHUTYAIMI0 W MPHUHUMAIOT OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;
0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSIM U (WIN) IPYTUM YJI€HAM CEMbH, CO3JaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOI'O IPUHATHUSA LIEHHOCTEW CEMEUHON KU3HU B COOTBETCTBUU C TPAIULIUAMU
HapoaoB Poccuu;
3CTEeTHYECKOr0 BOCIIUTAHMSA:
ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
CIIOCOOHOCTh BOCHPHUHHMMAIOT PA3JIMYHBbIE BUJBI HUCKYCCTBA, TPAJULUU U TBOPUYECTBO CBOETO U
JIpYrUX HapOA0B, OLIYIIAI0T SMOLMOHAIBHOE BO3IEHCTBUE UCKYCCTBA;
yOeXA€HHOCTh B 3HAUMMOCTH JIJIsl TMYHOCTH U 00IIECTBA OTE€YECTBEHHOTO0 U MUPOBOT'O HCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAJAULINI U HAPOJAHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayeCTBa
TBOPYECKOMN JIMYHOCTH;
(p131M4ecKOro BOCIIUTAHUA:
c(OPMHPOBAHHOCTH 37I0POBOr0 M 0€30mMacHOro o0pasa >KU3HM, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37J0POBBIO;
NoTpeOHOCTh B (DU3MYECKOM COBEPUICHCTBOBAHMHU, 3aHATUSAX CHOPTUBHO-03I0OPOBUTEIBHOM
JIEATEIBbHOCTBIO;
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AKTUBHOE HEMPHUATHE BPEAHBIX MPUBBIYEK M MHBIX (JOPM NPUUMHEHHS Bpeaa (GU3MuecKoMy U
MICUXUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

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

FOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAJIBHOW HAIpPaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO IESTEIbHOCTD;
UHTEpEC K pasauuHbiM cdepam Mpo(hecCHOHAIBHOW AEATENbHOCTH, YMEHHE COBEpIIAIOT
OCO3HAHHBII BBIOOp OyayIei mpodeccuu U peanr3oBbIBAIOT COOCTBEHHBIE )KU3HEHHBIE IIJIaHbL;
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUN BCEH KHU3HH;
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KyJIbTYpbl, IOHMMaHUE  BIUSHUS  COLHUAIBHO-
SKOHOMHMYECKHUX TMPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HaHUE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

IUTAHUPOBAHKUE U OCYIIECTBIIEHUE ACUCTBUI B OKpYXKAlOUIeH cpeie Ha OCHOBE 3HAHUS Iieiei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMpUSTUE NCHCTBUHN, IPUHOCAIIUX Bpe OKpYKalolLleil cpeae;

YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
NEHCTBUI, MPEIOTBPALIAIOT UX;

paciIMpeHe ONbITa ACSITEIbHOCTH SKOJIOTMUECKON HAlpaBICHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOILECTBEHHOW NPAaKTHKH, OCHOBAHHOTO HAa JUAlOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

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

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

JIMYHOCTHBIE PE3VJIbLTATHI 0CBOCHHS YUEOHOIr0 NpeaMeTa XUMHS B 00JbIIIel Mepe A0JKHBI
0TPAXKATH:

B COOTBETCTBUU C CUCTCMHO-ACATCIIbHOCTHBIM ITOAX0OA0M B CTPYKTpr JINYHOCTHBIX p€3y.]'[BTaTOB
OCBOEGHUS MpeMeTa «XUMHUS» Ha YPOBHE CPETHET0 00111ero 00pa3oBaHUsI BbIIETICHBI CIEAYIONIUE
COCTaBJISIONINEC:

1. I'pamxaaHCKOro BOCIIMTAHUSA:

— OCO3HAaHMsI OOYYAIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX MpaB U O00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIIOPAIKY;

— Hpejj[CTaBJ'IeHI/ISI O COIIMAJIBbHBIX HOpMaX nu npaBHnax MCKIIMYHOCTHBIX OTHOHIGHI/If/i B
KOJIJIEKTUBE;

— TOTOBHOCTU K COBMECTHOW TBOPYECKOW NEATEIbHOCTH IMPHU CO3JaHUM yYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

— CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI APYTUX
MIPY aHAJIKM3€ PAa3IUNYHBIX BUIOB yUYeOHOMN AESITETbHOCTH;

2. ITaTpMOTH4YECKOr0 BOCIIUTAHUSA

— LIEHHOCTHOT'O OTHOILLIECHHS K UICTOPUUECKOMY U HAYYHOMY HACJIEIUIO0 OT€YECTBEHHON XUMHUH;
— yBa)KeHI/IH K npoueccy TBOp‘-IeCTBa B 06J'IaCTH TeOpI/IH nu npaKanecxoro HpI/IMeHeHI/IH XUMHU,
OCO3HAHUS TOTO, YTO JOCTHKEHHMS HAyKH €CTh pe3yNlbTaT IUTENbHBIX HaOI0/ICHUH,
KpOHOTJ’II/IBBIX 3KCHepI/IMeHTaJ'II)HHX IIOHUCKOB, ITIOCTOSAHHOI'O prgla y‘-IéHBIX nu HpaKTI/IKOB;

— HWHTepeca U M03HaBaTEIbHBIX MOTHBOB B MOJIYUEHUH U MOCIEAYIONEM aHaln3e NHPOpMAITUU
(0] Hepe,HOBBIX JOCTUKCHUAX COBpeMeHHOfI OTequTBCHHOfI XUMUU,

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

— HpaBCTBeHHOFO CO3HaHHsI, 3THYCCKOI'O ITOBCACHUA,

— CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIE C XUMHUUYECKUMHU SBICHUSIMH, U TIPUHUMATH




OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
— TOTOBHOCTH OLICHUBAaThb CBOE IIOBEIEHUWE M IIOCTYNKH CBOMX TOBapHILEHd C MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX MOCTYIKOB;

4. ®OpMHUPOBAHHUA KYJIbTYPbI 310POBbS:

— TNOHUMAaHMA IIEHHOCTEH 370poBOro M Oe3omacHOro obpasa  KHU3HHM, HEOOXOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

— co0ur0IeHHS IPaBUIT OE30IaCHOTO 0OpAaIlEHHs C BEIECTBAMU B OBITY, IIOBCEIHEBHON )KU3HU
U B TPYZOBOM IEATENBHOCTH;

— TIOHUMAaHHUA [IEHHOCTH MPABUJI MHAWBUYAIBHOTO ¥ KOJUICKTHBHOTO 0€301acHOT0 MOBEICHUS
B CUTYyallUsX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HU JIOJIEH; OCO3HAHUS MTOCIEACTBUI U HENIPUATHUS
BPEIHBIX MPHUBBIYEK (YIOTPEOICHHS ANKOT0JIsI, HAPKOTHKOB, KYPEHHS);

5. TpyaoBOro BOCHUTAHMS:

— KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENLCKOM  JESITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPYECKOI U APYTrUX BUAAX JIEATEILHOCTH;

— YCTaHOBKM Ha AaKTHUBHOE YYacTHE€ B PpEUICHUM MPAKTHUYECKUX 3ajad COLMaIbHOMN
HaIPABJICHHOCTH;

— HMHTEpeca K NPaKTUIECKOMY U3YYEHHUIO MPodeccrii pa3TuaHOro po/ia, B TOM YKCIIEC HA OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

— YBaXXEHHUS K TPYLY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

— TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAMBHyalbHON TpaeKTOPUM 00pa3oBaHus, Oyaylen
npodeccuu U peanusany COOCTBEHHBIX KU3HEHHBIX [IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6. IK0JIOTHYeCKOIr0 BOCIIUTAHUSA:

— HKOJIOTHMUYECKH LIe1eCO00pa3HOro OTHOLICHHS K MPUPOJE, KaK UCTOYHHMKY CYILECTBOBAHUS
JKH3HH Ha 3eMIIE;

— IOHUMaHUA TJI00AJIBHOTO XapaKTepa 3KOJOIMYECKHX MPOoOJeM, BIUSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NMTPUPOJTHON U COLIMATIBHOM CPEIbL;

— OCO3HaHMs HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUH XUMMM JJIS PEIIEHHUs] BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

— AKTUBHOI'O HENpUATUSA JEHCTBUM, NPUHOCALIMX BPEI OKPYKAIOIIEH NPUPOJHON Cpene,
YMEHHMsI IPOTHO3UPOBATh HEOIArONPUATHBIE IKOJIOTUYECKUE TTOCIEICTBUS NPEAIPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

— HaJM4usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIIEHUS, HAKOJOTMYECKON KYJIbTYpBhl, OIbITA
JEATEIIBHOCTH  3KOJIOTMYECKON HAIpPABIEHHOCTH, YMEHHsS pYKOBOJACTBOBATbCSI MMM B
MI03HABATEJIbHON, KOMMYHUKATHBHOM U COLIMAJIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7. LleHHOCTH HAYYHOT'O O3HAHMSA:

— c(OpMHPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOW MPAKTHKU;

— TNOHUMaHMA cnenM(UKM XUMHUM Kak HayKd, OCO3HaHHUsA €€ poiau B (pOPMHUPOBAHUHU
PAllMOHAJILHOTO HAayYHOI'O MBIIUIEHUS, CO3JaHUM  LIEJIOCTHOTO  MpeAcTaBieHuss o0
OKpYXXaloIlleM MHpe Kak O €IUHCTBE IPHUPOABI U YEJIOBEKA, B IO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoodeM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

— YOeXIEHHOCTH B 0COOOH 3HAUMMOCTH XHUMHUHM JUIS COBPEMEHHON IMBMIM3AIMM: B €€
TYMaHHUCTUYECKOW HANpPaBICHHOCTH U BaYXKHOW pOJIM B CO3/IaHUM HOBOM 0a3bl MaTepHalIbHOMN
KYJIBTYpPBI, PELICHUH ITI00aTbHBIX TPOOJIEM YyCTOWYMBOTIO Pa3BUTHS UEIOBEYECTBA — ChIPHEBOI,
HHEPreTUYeCKO, NHUIIEBOM M DSKOJOTMYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
o0ecreyeHn! yCIOBUH YCIIENTHOTO Tpy/a U 3KOJIOTMYECKH KOM(MOPTHOM KU3HU KaXK0T0 YjIeHa
00111eCTBa;

— €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH: IIOHUMaHHUS CYLIIHOCTH METOJOB  IIO3HAaHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCMOJIb30BaTh MOMyYaeMble 3HAHUS JIJIS
aHanmu3a U OOBSICHEHUS SBJICHUN OKPY)KAIOLIEr0 MHpa M MPOMCXOIAIINX B HEM M3MEHEHUH;
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YMCHUA ACJIAaTh 000CHOBaHHBIE 3aKJIFOYEHHS HA OCHOBE HAayYHBIX (baKTOB 1 UMCIOIUXCA JaHHBIX

C ICJIBIO IMMOJTYYCHHA JOCTOBEPHBIX BEIBO/JOB,

— CIIOCOOHOCTH CaMOCTOSTEIBHO UCIOJIB30BAaTh XUMHYCCKUE 3HAHUS AT PCIICHU A HpOGJIeM B

PEAIbHBIX )KU3HCHHBIX CUTYyallUsAX,

— HHTCPECCA K ITIO3HAHUIO U HCCHGI[OBﬁTGJIbCKOﬁ JACATCIIBHOCTH,
— TOTOBHOCTU M CIIOCOOHOCTH K HEIIPEPBIBHOMY 06p330BaHI/IIO u CaMOO6pa3OBaHI/IIO, K
AKTUBHOMY IOJYYCHHIO HOBBIX 3HAaHUM II0 XMMHUH B COOTBETCTBHHU C KHU3HCHHBLIMH

MOTPEOHOCTSAMH;

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

2. Meranpeamernsblie pe3yabrarhbl (cM.PI'OC COO)

Mertanpeamernble pe3dyabTrartbl 1m0 PI'OC

COO

KonkperusoBanubie
pe3yJabTaThl

MeETalpeaAMETHDBIC

OBJaeHUe YHUBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU 1€HCTBHAMM:

a) 6a30BbBIC JOTMYECKUE TCHCTBHSL:
CaMOCTOSITENILHO (DOPMYITUPOBATH U
aKTYaJIM3UPOBATH MPOOIEMY, PACCMATPUBAIOT €€
BCECTOPOHHE;

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

OTIPENIeNIATh 1eNN IeATEIbHOCTH, 33]1aBaTh
napaMeTpbl ¥ KpUTEPHU UX JTOCTHKCHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpUBaeMBbIX SIBIICHUSX;

BHOCHUTBH KOPPEKTUBBI B JICITEIHHOCTbD,
OLICHUBAIOT COOTBETCTBHE PE3yIbTATOB IIETISIM,
OLICHUBAIOT PUCKH TTOCIIEICTBUH IEeATEILHOCTH;
Pa3BHBAIOT KPEAaTHBHOE MBIIUICHHE TIPH PELICHUH
YKU3HEHHBIX Ipo0IIeM;

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
KCIIOJIb30BaTh MPHU OCBOCHUHN 3HAHUI
MPUEMBI JIOTHYECKOTO MBIITUICHHUS —
BBIJICTISITH XapaKTEPHBIE PU3HAKY ITOHSATHHA
Y yCTaHABJIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TIOHATHS
JU1s1 OOBSICHEHHS OTIEIBHBIX (DAKTOB H
SIBIICHHI,

BBIOMPATh OCHOBAHUS M KPUTCPUH IS
KJIACCU(PUKALIUY BEIICCTB U XUMHUCCKUX
peaxkiui;

YCTaHABIIMBATh TPHYNHHO-CIICICTBEHHBIC
CBSI3M MEXKIy U3Y4aeMbIMU SIBJICHUSIMH,
CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHIyKTUBHBIE, J€TYKTUBHBIE, IO
AHAJIOTHH ), BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B paCCMaTPUBAEMBIX
SIBIICHUAX, (OPMYITHPOBATEH BBIBOJIBI
3aKITIOUYCHUS,

MIPUMEHSTH B ITPOIIECCE TIO3HAHUS
UCIOJIb3YEMbIEC B XUMHUH CUMBOJIHYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPa3OBHIBATH
MOJIeJIbHBIE TIPE/ICTABICHUS — XUMUYECKHMA
3HAK (CHMBOJT) DJIECMEHTA, XUMUIECKast
dbopMyna, ypaBHEHHE XUMUYECKOU PEAKITUN
IIPH PEIICHUN YUeOHBIX MO3HABATEIHHBIX U
MPAKTUYECKHX 3a7a4, IPUMEHSTh
HA3BaHHBIC MOJICIILHBIC MTPEICTABICHUS JIJIS
BBISIBJICHHSI XapPaKTEPHBIX TPU3HAKOB
W3Y9aeMbIX BEIIECTB H XUMHUYICCKHX
peaKuuii;

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
BJIQ/IETh HABBIKAMHU Y4eOHO-HCCIEA0BATEIHCKOM
n HpOGKTHOI\/'I A€ATCIIbHOCTHU, HAaBbIKAMU
paszpelrieHus mpoodsieM;

0) 6a30BbIE UCCIIEIOBATEIbCKUE ICHCTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYIHOTO
IIO3HAHUA BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
(bopMyIUpOBaTh LENH U 33]a4H
HCCJIEIOBAHUS, UCIIOJIb30BATh
[IOCTaBJIEHHBIE U CAMOCTOITEILHO
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CIIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSATEIHLHOMY
MOMCKY 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
CUTYaIHAX;

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;

pa3palaThIBalOT IJIaH peUIeHHs MPoOIeMbI C
YY€TOM aHaJIn3a UMEIOIIMNXCS MaTepUalbHbIX U
HEMaTepUaIbHBIX PECYpPCOB;

OCYIIIECTBIISATh 1€JIEHAIIPABICHHBIHN TOUCK
MepeHoca CpeICTB U CIOCOOOB EHCTBUS 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]]aUH, TOMyCKArOI1e
aIbTepHATHBHBIE PELICHMUS;

c(hopMyJIHpPOBaHHbBIE BONIPOCHI B KAYECTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI JJIsI
(dbopMUpOBaHUS TUIOTE3bI 10 IPOBEPKE
MPABUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,
BJIa/IE€Th HABBIKAMHU CAMOCTOSITEIILHOTO
TUTAHUPOBAHUS U ITPOBEJICHUS YICHHUECKUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh
yMEeHUs HaOII01aTh 3a X0JJ0M Tpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €TI0
pe3ynbTat, GopMyIupoBaThH 0000IICHHS 1
BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIIATD
000CHOBaHHBIN OTUET O MPOACIIAHHON
pabore;

MPUOOPETATh OMBIT YUYCHUYECKOM
HCCIIEN0BATEIBCKON U IIPOEKTHON
JESITEIbHOCTH, MPOSBISATh CIIOCOOHOCTH U
TOTOBHOCTB K CAMOCTOSITSIIBHOMY MTOUCKY
METOJIOB PEIICHHMSI MPAKTUICCKUX 3a/1a4,
MPUMEHEHUIO PAa3TUYHBIX METOJIOB
MTO3HAHMS;

B) paboTta ¢ uHpopmarueii:

BJIAJIETh HaBBIKAMH MOJTyYeHHUS WHPOPMAIIUU U3
UCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSATEIILHO
OCYIIECTBIIATH TOUCK, 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;

OLIGHUBAIOT  JOCTOBEPHOCTb,  JIETUTUMHOCTh
UHPOpPMAILIK, €€ COOTBETCTBHE TIPAaBOBBIM U
MOpPaJIbHO-ITUYECKHM HOpMaM;

B) paboTa ¢ nHpopmaruei:

dbopMynMpoBaTh 3ampOChl U HPUMEHSTH
pa3iauyYHbIe METO/IbI NIPU MOUCKE U O0TOOpE

uH(popMaIuy, HEOO0XO MO TUTST
BBIITOJIHEHUS yUeOHBIX 3amaq
ONPENENEHHOIO THIIA;

npuodpeTaTh OIIBIT HCIIOJIL30BAHHUS

MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMM M PA3JUYHBIX TMOHUCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO
dbopMy  mpexactaBieHuss  uHGOpMaLUU
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UCTIONIb30BaTh CPEACTBA WH(POPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peuIcHUN
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. II. );
UCIIOJIb30BaTh 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) obOmeHue:

OCYIIECTBIISATh KOMMYHHUKAITUU BO Beex cdepax
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
3pEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;

3a71aBaTh BOMPOCHI 10 CYIIECTBY
00CyX/1aeMOi TEMbI B X0/I€ TUAJIOTa U/UITH
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,
MPAaKTUYECKON pabOThI TI0 UCCIICIOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaTn3aliuu
y4eOHOTO MPOoeKTa 1 (HOpMyITHUPOBATh
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHHI TTyTEM COTIIACOBAHHS
MO3UIUH B X0J1e 00CYKIeHUS U OOMEeHa
MHEHUSIMU

0) cOBMeCTHasl I€SITEIbHOCT:

MOHUMAKOT M  HCHOJB30BATh MPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;
BBIOUPAIOT TEMATUKY U METOJIbI COBMECTHBIX
JIEUCTBUM C YI€TOM OOIIIUX UHTEPECOB U
BO3MOYKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;
NPUHUMAIOT LEIHM COBMECTHOM JAESTEIbHOCTH,
OpPraHU30BBIBAIOT U KOOPAUHUPOBATH JEHCTBHUS IO
€€ JIOCTIDKCHMIO. COCTaBIIATh IUIAH JICHCTBHIH,
pacupenensaTb  poiad € YYETOM  MHEHUM
YYaCTHUKOB, 00CyXIatoT pe3yJIbTaThI
COBMECTHOM pabOTHI;

OLICHMBAIOT KaueCTBO CBOETO BKJIa/Ja U KaXJOTo
y4acTHUKAa KOMaHJbl B OOIIMU pe3yapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

MpeAiaraloT HOBbIE MPOEKTHI, OLICHUBAIOT UJIEU C
MO3UIIMA HOBU3HBI, OPUTUHAIILHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

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

pelieHnn XUMUYECKON po0JIeMBl,
000CHOBBIBAIOT HEOOXOIUMOCTH
MPUMEHEHUS TPYIIOBBIX bopm

B3aMMOJICHCTBUSL TpPH pELIEHUH YyuyeOHOU
3a/1a4u;

BBIOMPAIOT TEMATUKY U METO/Ibl COBMECTHBIX
JnecTBUi ¢ y4éTOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JI€HA KOJUIEKTHBA,

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

JOCTIDKEHHUIO: COCTaBJIATH IJIAH ICHCTBHH,
pacnpenensiatb poid C YYETOM MHEHUU
YYaCTHHUKOB, 00CY)XTalOT  pe3yibTaThl
COBMECTHOM paboTHI;

OIICHMBAIOT KadyecTBO CBOErO BKJIaja M
BKJIaJla KaXJOr0 YYacTHUKA KOMaHJIbl B




12

KOOPJMHUPOBATH M BHIITOJIHATH paboTy B
YCIIOBUSAX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;
OCYILECTBIISATh MIO3UTUBHOE CTPATETMUYECKOE
MOBE/ICHHE B PA3INYHBIX CUTYAIHSAX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
MHHUIUATUBHBIM.

o0muii  pe3ynpTar
KPUTEPHSIM;
NPEe/UIaraloT HOBBIC TNPOEKTHI, OIICHUBAIOT
HUACH C NO3UINH HOBU3HBI, OPUTMHAJIIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYHICCTBJIATH MMO3UTHUBHOC CTPATCTUYCCKOC
MOBEJCHHE B  PA3IMYHBIX  CUTYAIHsIX,
NPOSIBJIATh TBOPYECTBO W BOOOpPaXKEHHE,
OBITh MHUIIMATUBHBIM.

no pa3paboTaHHBIM

OBnaneHne YHUBEpPCAJIBHBIMHA
PEryJaasTUBHBIMUA I[EﬁCTBHSIMH:

a) caMOOpTraHu3alUs:

CaMOCTOSITEJIBHO OCYLIECTBIIATH I103HABATCIIBHYIO
JeSITeIbHOCTD, BBISBIISATH NMPOOJIEMBI, CTaBUTh U
dopmynupoBaTh  COOCTBEHHBIE  3aJaud B
00pa30BaTeNbHON AEATEILHOCTH W KU3HEHHBIX
CUTYaLUsX;

CaMOCTOATENIBHO  COCTABJIATh IUIAH  PELIEHUs
npoOJaeMbl C Y4ETOM HMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsATh paMKH y4eOHOT0 IIpeMeTa Ha OCHOBE
JIMYHBIX IIPEAIIOYTEHUN;

JIEJIal0T OCO3HAHHBINA BBIOOp, apryMEHTHUPOBATH
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
OLICHUBAIOT NPUOOPETEHHBIN OIBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO
HIMPOKOM 3pYAUIIMHU B Pa3HbIX 00JACTSIX 3HAHUH,
IOCTOSIHHO MOBBIIIAIOT CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHb;

a) cCaMOOpraHu3aIus:

CaMOCTOSITEIILHO IJIAHUPOBATh "
OCYIIECTBJISITh ~ CBOIO  I103HABATEJIbHYIO
JeSATEIIBHOCTD, ONPEAEIIsAs €€ LeJU U 3a1a4H,
KOHTPOJIMPOBATH U 110 Mepe HEOOXOIMMOCTH
KOPPEKTUPOBATh IPEAIaraeMblii aaropuT™M
NEHCTBUH TIpU BBITIOJHEHUH Y4YeOHBIX U
UCCIICIOBATEIbCKUX  3ajay,  BBIOMpATh
HambOonee dddekTuBHBIA  cmocod  uX
peleHnuss ¢ y4€TOM TOJIY4YEHHMs] HOBBIX
3HaHMH O BeUlecTBaX 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
OCHOBaHHIA;

UCIIOJIb30BaTh MPHUEMBbl pedIeKCUN A OLEHKHU
CUTYyalluH, BbIOOpa BEPHOTO PELLICHUS;

YMETb OLICHMBAIOT PUCKU U CBOEBPEMEHHO
IIPUHUMAIOT PEUICHUS 110 UX CHUKEHUIO;

0) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYaI[UsIM, BHOCUTb
KOPPEKTUBBl B JIECATEIBHOCTH, OIICHUBAIOT
COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BIAZICTh ~ HaBBIKAMU  [O3HaBaTEIbHOU
peduiekcun Kak OCO3HAaHWS COBEPIIAEMBIX
JEWCTBHIA M MBICITUTEIBHBIX MPOIECCOB, UX
pE3yJIbTATOB UM OCHOBAHHIA; HCIOJIb30BaTh
npuéMbl pedIeKCuu Uil OLEHKH CHTYaIl|H,
BBIOOPA BEPHOTO PEIICHHUS;

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

B) YMOLIMOHAJIbHBIN UHTEIUIEKT, IPEAOIaraomui
c(hopMUPOBAHHOCTD:

CaMOCO3HaHHS,  BKJIIOYAIOIIETO0  CHOCOOHOCTh
MOHMMAIOT CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJETh HANpaBJICHUS pPa3BUTHS COOCTBEHHOMN
HMOLIMOHAIBHOM c(eprl, ObITH YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBaHMs, BKJIIOYAIOLIETO

CaMOKOHTPOJIb, yYMEHHE MPUHUMAIOT

B) SMOILIMOHAJIbHBIN HHTEIJICKT:
c(hOpMHUPOBAHHOCTh CaMOCO3HaHU4,
BKJIIOYAIOIIETO  CHOCOOHOCTh  MOHMMAIOT
CBOE SMOLIMOHAJILHOE COCTOSIHUE, BUIETh
HanpaBJICHUs pa3BUTHs COOCTBEHHOM
SMOLIMOHAIBHON cdepbl, ObITh YBEPEHHBIM
B cebe;
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OTBETCTBEHHOCTh 3a cBOE MOBEICHHUE, | CAMOPETYJINPOBAHNS, BKJTFOYAIOIIETO
CIOCOOHOCTh aIalITUPOBATHCS K SMOIIMOHAIBHBIM | CAMOKOHTPOJIb, ~ YMEHHE  IMPUHUMAIOT
U3MEHEHHMSIM U TPOSBIATH THOKOCTb, OBITh | OTBETCTBEHHOCTh 32 CBOE IOBEACHHE,
OTKPBITHIM HOBOMY; CHOCOOHOCTh alanTHPOBATHCS K
BHYTpEHHEH MOTHBALIUH, BKJIIOYAIOIICH | SMOIMOHAIBEHBIM U3MEHEHHSIM U MTPOSIBIISATH
CTpEMJIEHHE K JIOCTHXKCHHMIO LEIH M YCIeXy, | THOKOCTh, OBITh OTKPHITHIM HOBOMY;
OIITHMH3M, WHUIMATUBHOCTB, yYMEHHE | BHYTPEHHEH MOTHBALMK, BKIIOYAIONIEH
JecTBOBATh, UCXO/IS1 M3 CBOMX BO3MOXKHOCTEH; CTpEeMJIEHHUE K IOCTHKECHHUIO LIEJIH U YCIeXYy,
SMIIaTHH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHUMAIOT | ONTUMHU3M,  MHUIMATHBHOCTh,  yYMEHHE
HMOIMOHAIBHOE COCTOSHHE JPYTUX, YYUTHIBAIOT | IEHCTBOBATH, UCXO0s u3 CBOUX
€ro NpU  OCYIIECTBICHWH KOMMYHHKAIUH, | BO3MOXHOCTEI;
CIIOCOOHOCTB K COUYBCTBHIO U COIIEPEKHUBAHUIO; | SMIIATHM,  BKIIOYAIOIIEH  CIOCOOHOCTH
COIMATIBHBIX HaBbIKOB, BKJIIOYAIOIIUX | IOHUMAIOT ~ AMOIMOHAIBHOE  COCTOSIHHE
CHOCOOHOCTh  BBICTPAWBAIOT ~ OTHOUICHUS  C | APYTHUX, YUUTHIBAIOT ero npu
JIpYTUMH  JIOABMH, 3a00THTBCS, HPOSBIATH | OCYIIECTBICHUU KOMMYHUKAIIHH,
MHTEPEC U Pa3peraroT KOH(INKTHI; CHOCOOHOCTh K COUYYBCTBHIO u

CONEPEIKUBAHHUIO;

COLMANBHBIX  HABBIKOB,  BKJIIOYAOIINX

CHOCOOHOCTh BBICTPAMBAIOT OTHOUICHHUS C
JOPYTHMU JIIOJIbMHU, 3a00TUTHCS, TPOSBIATH
MHTEPEC U pa3pemaroT KOH(IUKTHI.

T') IpUHATHE ce0s U IPYTHX JIIOCH:

HNPUHUMAIOT ce0sl, TOHUMAsl CBOM HEJOCTATKU U
JIOCTOWHCTBA,

NPUHUMAIOT MOTHUBBI U apIYMEHTHI IPYTUX
JFO/ICH TIPU aHAJIHM3€e PEe3yIbTATOB JIEATEILHOCTH;
IPU3HABATh CBOE MPaBO U MPABO JPYTUX JroAeH
Ha OIIMOKMU;

pa3BUBAIOT CIIOCOOHOCTh IOHUMAIOT MUD C
MO3HIIAH IPYTOTO YEIOBEKA.

T') IPUHITHE CEOSI U IPYTHX JIFOJICH:
NPUHUMAIOT  ce0s, TMOHHMMAs
HEJOCTaTKU U JIOCTOWHCTBA,;
NPUHUMAKOT MOTHBBI |
JIPYTUX TIpd  aHaJIn3e
NeSITeTTbHOCTH,
MpU3HABATh CBOE MPABO U MPABO JPYTUX
Ha OIIHOKH;

pPa3BHBAOT CIIOCOOHOCTh ITOHUMAIOT
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
XUMHYECKON COCTABIISTIONICH
€CTEeCTBEHHOHAaY4YHOU KapTHUHBI MUPa, POJIA
XUMHUHU B ITO3HAHUN SIBHGHI/Ifl HpI/IpO)II)I, B
(GbOpMUPOBAHNUY MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHATBFHON TPaMOTHOCTH,
HEOOXOIUMOM IS PEeIIeHUs] TPAKTHUECKUX
3a7a4 ¥ DKOJOTMYSCKU 000CHOBAHHOT'O
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOMN
cpene;

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

BoinmyckHuK 0y1eT 3HATh:

OCHOBOIIOJIATalolMe TOHATUSA (XUMUYECKUIN
3JIEMEHT, aTOM, U30TOII, S-, P-, d-3JEKTPOHHbIC
opOWTamu aTOMOB, HOH, MOJIAPHBIN OOBEM,
BaJICHTHOCTbh, CTEIICHb OKUCJICHUS, XHMHUYECKast
CBSI3b (KOBaJ'IeHTHaH, HOHHAas1, METAJIJIMYECCKasd,
BOJIOPOJIHAS), AJIEKTPOHHAST 000J0YKa aToma,
MOJIEKYIIa, AEKTPOOTPHUIIATEIILHOCTD,
CTpykTypHass  ¢opmyna (pa3BépHyTas U
COKpaméHHas), MOJIb, MOJIIpHAs Macca,
YIIEPOAHBIN CKeNeT, GyHKITMOHATbHAS TPYIINA,
pajuKal, HU30MEpHs, U30MEpHI,
TOMOJIOTUYECKHUI psn, TOMOJIOTH,
YTIIEBOIOPOIBI, KHCIOPO/I- M a30TCOCPIKAIINC
COEIMHEHUS, MOHOMED, TIOJNMEp, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIDHBIC COCJMHCHUSA);
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AJNIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb
OKHCJICHUS, XUMHYECKasl 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-U SHJIOTEPMUYECKHE, PEaKIIU HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOIUTHYECKAS
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,
CUMBOJIMYECKUH S3BIK XUMHUH,
(aKTOJOTHUECKUE CBEICHHS O CBOMCTBAX,
cocCTaBe, MOJy4YeHHH U 0e30macHOM
UCIIOJIb30BaHUH BOKHEHIITMX HEOPraHHYECKUX
¥ OpPraHMYECKUX BEIIECTB B OBITY U
NPaKTUYCCKOM JIEATEIILHOCTH YEIIOBEKA,;

3) chopMUPOBAaHHOCTh YMEHUM BBISBIISITH
XapaKTepHbIE MIPU3HAKU U B3aHMOCBSI3b
W3YYCHHBIX TTOHITHHA, TPUMEHSTh
COOTBETCTBYIOIIINE OHSTHSI IPH OMTUCAHUHT
CTPOCHUS M CBOICTB HEOPTaHMUECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBpaIlEHUM;
BBISIBJISITH B3aUMOCBSI3b XUMHUSCKUX 3HAHUH C
MOHITUSIMH U TIPEJICTABICHUSIMH TPYTHX
€CTeCTBEHHOHAYYHBIX IIPEJMETOB;

4) chopMHpPOBAaHHOCTH YMEHUN UCTIONB30BATh
HAaMMEHOBAHUS XUMUYECKUX COCTMHEHUN
MEXYHApOJIHOTO COI03a TEOPETHUECKON U
MIPHUKITATHOW XUMHUH U TPUBUAILHBIC HA3BAHUS
BaXHEHIIINX BEIIECTB (ITUJICH, alleTHIICH,
rimnepuH, Genon, popManbaern, ykeycHast
KHUCTIOTa, TTIUINH, YTapHBIN Ta3, YIISKUCIBIT
ra3, aMMHaK, rameHast i3BeCTh, HeramieHas
U3BECTh, MUTHEBAS COJA U JPYTHUX),
COCTaBIIATH (POPMYITBI HEOPTAHUYECKHUX H
OpPTaHMYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKHUX PEAKIIHNIA, OOBSICHATH UX CMBICI;
MOJITBEPIKJIATh XapaKTEPHBIE XUMUYECKUE

KpUCTAJITINYECKasl peIIETKa, TUITBI XUMHUYECKUX
peakiuii, pactBop, 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 TPEBpAIlCHUS YHEPTUU
MIPU XUMHYECKUX PEAKIIHSIX);
3aKOHOMEPHOCTH,  CHMBOJIMYECKUN  SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIS)KALLE
B OCHOBE TIOHMMaHUA TNPUYUHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHU,
dakTonoruueckue CBEICHHS O  CBOMCTBax,
COCTaBe, MOJIy4E€HUU U 0e301macHoM
WCIIOJIb30BAHUN BXKHEUIIIUX HEOPTaHUYECKUX
BelIECTB B OBITY W IPAaKTHYECKOH
JIeSITEJIbHOCTH YEJI0BEKa,

0 XMMHUYECKOW COCTaBISIONIEH eCTeCTBEHHO-
HAay4YHOW KAapTUHBI MHpA, POJIH XHUMHUHU B
MO3HAHUM SBIIEHUU TNPUPOIBI, B
(hOpPMHUPOBAHUK MBIIUICHUS M KYJIBTYPbI
JUYHOCTH, €€ QYHKIIMOHATBHOU IPaMOTHOCTH,
HEOOXOIMMOM JIJIsl PEIICHUS PAKTUIECKUX
3a]1a4 U HKOJIOTMYECKU 000OCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPH-
poaHOM cpere;

BerinyckHuk 0yaer ymerb:

8b16/1AMb XapaKTEPHbIE MPU3HAKHU MOHSATUH,
yCTaHaBIIMBATh ux B3alMOCBSI3b,
UCNOIb306amMb COOTBETCTBYIOIIUE TOHSITHS
IpU ONHMCAHMM COCTaBa, CTPOCHUA U
MIpeBpaleHUH OpPraHUYECKUX u
HEOPraHUYECKUX COEIUHEHUI;
UCNOIb306aMb XUMUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX

(pa3BEépHYTOHN, COKpAIIEHHOIN) bopmyn
OpPraHUYeCKUX BEIIECTB M YypaBHEHUI
XVUMUYECKUX  PEaKIUi;  u32omaeiusams
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/Tpynie coeluHeHu (YriaeBoaopoIbl,
KHACJIOPOA- U a30TCOJAEpIKAIUEe COEIUHEHMUS,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHUS); 0a8amb
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CBOICTBa BEILIECTB COOTBETCTBYIOLIUMU
HKCIIEPUMEHTAMH U 3aITUCSIMU ypaBHEHUN
XUMHUYECKHUX PEaKIIHii;

5) cpopMHUpOBaHHOCTH YMEHHUI yCTAaHABIUBATD
MPUHA]JICKHOCTD U3YYEHHBIX
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB K
oTpezieNIeHHBIM KJIaccaM U rpymnnam
COEJIMHEHUH, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIINE CBOMCTBA; ONIPEENISTh BUIbI
XUMHUYECKHX CBsI3eH (KOBaJIEHTHAsI, MOHHAS,
MeTaJlJIN4ecKast, BOAOPOIHAS ), TUIIBI
KPUCTAJJIMYECKUX PELIETOK BEILECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

6) Bi1aJleHuEe OCHOBHBIMU METOJJaMU HAYYHOI'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN
(HabmoieHne, U3MEPEHHE, SKCIIEPHUMEHT,
MOJIEJIUPOBAHUE);

7) chopMUPOBAHHOCTh YMEHUN MPOBOIUTD
pacueTsl M0 XUMUYECKUM (POpMyIIaM U
YPaBHEHUSM XUMHYECKHX PEaKIIHi ¢
UCTIOJIb30BaHUEM (DU3MYECKHUX BETMYHH,
XapaKTEepU3YIOIINX BEIIeCTBa C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMalbHBIE YCIIOBUS) Ta30B, KOJINYECTBA
BELIECTBA; UCII0JIb30BaTh CUCTEMHbBIE
XUMHUYECKHE 3HAHUS [T IPUHATHS PEIICHU B
KOHKPETHBIX KU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MIPUMEHEHHEM,;
8) chopMHPOBAHHOCTh YMEHUH TIJIAHUPOBATH
U BBITOJHITh XUMHUYECKHI SKCIIEPUMEHT
(mpeBpallleHus: OpraHUYECKUX BEIIECTB MpU
HarpeBaHuy, MOJIyYeHHE ITUIICHA U U3yYEeHUE
€ro CBOMCTB, KAUECTBEHHbIE PEAKIIMM Ha
JIBJIETUIbI, KpaXMaJl, YKCYCHYIO KUCIIOTY;
JieHaTypauys OeIKOB IPU HarpeBaHUH,
[[BETHBIE PEAKIIMU OEIIKOB; IPOBOANUTH
peakLry HOHHOTO OOMEHa, ONPENENATh Cpely
BOJIHBIX PAaCTBOPOB, KAUE€CTBEHHbIE PEAKIIUU
Ha cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHWUS; pelaTh
SKCIIEPUMEHTAJIbHBIE 33]]a4l 110 TeMaM
"Meramnbl" u "Hemeranmsl'") B COOTBETCTBUU
C MpaBUIaMH TEXHUKU OE€30MACHOCTH MTPHU
oOpalleHnH C BelIecTBaMH 1 J1a00paTOPHBIM
000py/10BaHUEM; TIPEJCTABIISITH PE3YJIbTATHI
XMMHUYECKOT0 dKCIIEpUMEHTa B (hopMme 3amucu
YPaBHEHU COOTBETCTBYIOIIUX PEAKIIUI U
(opMyIHpOBaThH BHIBO/IBI HA OCHOBE ITHX
pe3yJbTaToB;

9) chopMUpOBAaHHOCTH YMEHHS aHATU3UPOBATh
XUMHUUYECKYIO HH(OPMALIKIO, TOJTy4aeMyIo U3

UM  Ha3BaHUSA o CHCTEMAaTHYECKOU
HomeHknarype (IUPAC), a Takxe npuBoIuTh
TpUBHUAJILHbBIC Ha3BaHMS OTJEIbHBIX
OpraHWYEeCKUX BELIECTB (ITUJICH, IPOIUJIEH,
aleTUJICH, dTHJICHTJIMKOJIb, TIUIEPUH, (DEHOT,
dbopManbaerua, aneTanbIerul, MypaBbHHAS
KUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs
KHUCJIOTa, CTE€ApHUHOBAas KHCIOTA, TJIFOKO3a,
bpyKTO3a, Kpaxmall, IeUI0I03a, TIUIUH) U
TPUBUAIIbHBIE Ha3BaHUS OTACIBHBIX
HEOPraHWYECKHX BeIIecTB (yrapHblii Tas,
YIJIEKUCIIBIM Ta3, aMMHaK, raii€Hasi U3BeCTb,
HerauéHasi U3BeCTb, IUThEBAs COJIa, MUPUT U
Ap;

VCMAaHasIusams MPUHAIC)KHOCTh
HEOPraHWYECKUX BEIIECTB 0 MX COCTaBY K
onpeaenéHHOMY KIIAcCy/TpyIe COeTUHEHUN
(mpocTeie  BelIecTBa METaIbl |
HEMETAJUIbl, OKCHJIbl, OCHOBAHUSI, KHUCJIOTHI,
amM(poTepHBIC TUAPOKCHIBI, COJIH);
onpedensimv BUAbl XHUMHYECKOW CBS3H B
OPraHWYECKUX COCIUHECHMIX (OJWHAPHBIC H
KpaTHbIE);

NpUMeHsAms TOJIOKEHUS TEOPUU CTPOCHUS
oprannveckux Bemects A. M. byriepoa miis
OOBSCHEHHUSI 3aBUCHMOCTH CBOMCTB BCIICCTB
OT MX COCTaBa M CTPOCHHS; 3aKOH COXPaHEHHUS
MAaCCHI BEIIICCTB;

PACKpvl8ams CMBICI IEPUOIMYECKOT0 3aKOHA
Jl. 1. MenaeneeBa u IEeMOHCTPUPOBATH €TI0
CHCTEMAaTU3UPYIOIIYIO, 0OBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;
Xapaxkmepuzo8ams SIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKHUX dJIeMeHTOB 1—4
nepruo 0B [leproanyueckoit cucTeMsl
XUMH4YeCcKUX 3neMeHToB [l. 1. MeHaeneena,
UCTIONB3Ys TIOHATHS «S-, P-, d-3JIEKTPOHHbBIE
opOuTa- JIHM», «IHEPTrEeTHUIECKUE YPOBHUY;
00bsCHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX AJIEMEHTOB U UX
COEIMHEHUH 110 NTEPUOIaM U IPYIIIaM
[lepnonnueckoi CUCTEMbBI XMMUYECKUX
anemenToB /I. 1. Menpeneena;
Xapaxkmepu3zoeams COCTaB,
¢u3MYecKne W XHMHYECKHE  CBOMCTBa
TUMHWYHBIX  TMPEJICTABUTENEH  pa3IUYHBIX
KJIaCCOB OPTraHMYECKHX BEMIECTB (MeTaH,
9TaH, OTUJIEH, MPONWIEH,  alEeTUJIEH,
Oyramuen-1,3, mermnOyraauen-1,3, OGeHzodn,
METaHOJ1, 3TaHOJI, STUJIICHTJIMKOJIb, TIULEPHUH,
deHon, aneranpAeruj, MypaBbHHas U
YKCYCHAasi KHUCJOTBHI, TJIIOKO3a, Kpaxmal,

CTPOCHUC,
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Pa3HBIX HICTOYHUKOB (CPEJCTB MaCCOBOM
uH(popmMaluu, cetb UHTEepHET U Apyrue);

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

11) ans oO6yyaromuxcsi ¢ OorpaHUYeHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI:
c(hOpPMUPOBAHHOCTh YMEHUS IPUMECHSATh
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX
ITO3HAHUS BEIICCTB M XUMHUYCCKHMX SIBJICHUIH;
12) s cnenbiX U ca00BHISIIMX
oOyJaromuxcs: cOPMUPOBAHHOCTh YMECHHUS
UCIIOJIb30BATh PEIbe()HO TOUCUHYIO CUCTEMY
o6o3nauenwmii JI. bpains ns 3anucu
XUMUYECKUX (HOPMYII.

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

COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIUHI C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;
Kaaccupuyupoéams ~ XUMHUYECKHE PEaKLUU
[0 PA3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyonux BemecTB, TEIIOBOMY dPPeKTy
peaxkiuu, U3MEHEHHUIO CTENeHEH OKHUCICHUS
AJIEMEHTOB, OOPATUMOCTH PEAKLUH, YIACTHIO
KaTaiu3aTopa);

xapaxmepusosams (onucviéams) o0IIUC
XUMHUYECKHUE CBOICTBA HEOPraHUYECKHUX
BEIIIECTB pa3- JIMYHBIX KIACCOB;
noomeepacoams CyleCTBOBAaHUE
TEHETUYECKOMN CBSI3U MEXKIY
HEOPraHMYECKUMH BEIIECTBAMHU C TIOMOIIbIO
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaxkumii;

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

npo60OUMb BEIYUCIICHUS 110 XUMHUIECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJTHYECTBA
MCXOJ/IHOTO BEIIECTBA MIIU MPOIYKTA PEAKIIUU
10 U3BECTHBIM Macce, 00BEMY, KOIMUYECTBY
OJTHOTO M3 UCXO/HBIX BEIIECTB WU
MPOJYKTOB PEAKINH; «MACCOBasl 10JIs
BEII[ECTBA B PACTBOPE», 00BEMHBIX
OTHOIIICHUI Ta30B MPU XUMUYECKUX
PEaKIHIX, MACChI BEIIECTBA WM 00BEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX
B PEAKIH BEIIECTB, TeII0Boro 3ddexra
pEaKIMy Ha OCHOBE 3aKOHOB COXPaHEHUS
MAaccChl BEUIECTB, MPEBPAILICHUS U
COXpaHEHHUsI SHEPTUH);

onpeoensams BaJCHTHOCTh U CTENIEHb
OKHCJICHHUS] XUMHYECKHX 3JIEMEHTOB B
COEIMHEHUSX Pa3IMYHOTO COCTaBa; BUJ
XUMHUYECKOH CBsI3M (KOBAJICHTHAS, NOHHAS,
MeTaJITn4ecKasi, BOAOPOIHAs) B
COCTMHEHUSX; TUTT KPUCTAJUTHUECKOM
PEIIETKH KOHKPETHOTO BEIIECTBa (aTOMHas,
MOJICKYJISIpHAs, HOHHASI, METAJTHIeCcKas ),
XapakTep cpebl B BOIHBIX PacTBOPax
HEOPraHWYECKUX COCIMHEHUI;

npo6oOuUmMsb PEAKIINH, TTOATBEPKAAIOIINE
Ka4eCTBEHHBIN COCTaB Pa3IMIHbIX
HEOPraHMYECKUX BEUIECTB; pACnO3HABAMb
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OTIBITHBIM ITyTEM HOHBI, IIPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaX HEOPTaHHMUECKUX
BEILIECTB;

61a0emp CHCTEMOH 3HAHUKM 00 OCHOBHBIX
METOJIaX HAyYHOT0 MO3HAHUS, UCTIOJIb3YEMBIX
B XHMUU TIPpU U3YYCHHH BEHIECTB U
XUMHYECKUAX SIBIICHUHA (HabmoieHue,
U3MEpEeHHe, YKCIIEPUMEHT, MOJCIMPOBAHHUE),
UCNONIL306aMb  CUCTEMHBIE  XUMHYECKHE
3HaHUSA JUIsI  TPUHATUS —~ PEIICHUH B
KOHKPETHBIX YKU3HEHHBIX CUTYaITUsX,
CBSA3aHHBIX C  BEIleCTBAMH M HX

PUMEHCHHEM;

cobarooams npasuna MOJIb30BaAHUS
XUMHUYECKOH TIOCYIOH U  JIaOOpaTOPHBIM
obopymoBaHueM, a  TaKXkKe  MpaBuia
oOpalIeHUs ¢ BEIIECTBAMUA B COOTBETCTBUU C
HHCTPYKIUSAMHU 1o BBITIOJTHCHUEO

71a00pPaTOPHBIX XUMUUYECKHUX OIBITOB;
cocmaesnsims ypaBHEHHs peakiuil
Pa3IMYHBIX TUIIOB; MTOJIHBIE U COKPAIIEHHbBIC
YpaBHEHHUS peaKkIuii HOHHOTO OOMeHa,
YYHUTBIBAS YCIOBUS, IPU KOTOPBIX ITH
pEaKIuu UAYT 10 KOHILIA;
PAcKpbleans CyIHOCTb OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi OCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OaslaHCca ITHX
peaxiui;

00bACHAMb 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOHN peakluy OT Pa3IMuHbIX
(haKTOpOB; XapaKTep CMEIIECHUS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTHU OT
BHEIIIHETO Bo3AeicTBUsA (puHIUT Jle
[atenbe);

Xapaxkmepu3o6ams XUMUYECKUE TPOIIECCHI,
JieXalire B OCHOBE ITPOMBILIIIEHHOTO
MOJIyYEHUs CEPHOM KUCIIOTHI, aMMHaKa, a
Takke chOPMUPOBAHHOCTH MPEACTABICHUIN
00 00LIMX HAayYHBIX IPUHLUIIAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

NIaHUpo8ams W 6bINOJHAMbG XUMHUYECKUN
IKCIIEPUMEHT (TPEBPAIEHUS OPTaHUYECKUX
BEILIECTB IpPU HArpEeBaHUU, IIOJIyYECHUE
THJIEHa M  M3y4YeHHEe €ero  CBOMCTB,
KAueCTBEHHbIE  PEAKIMH  OPraHUYEeCKUX
BEIIECTB,  JIeHATypamus  OCJIKOB  TIpH
HarpeBaHuH, I[BETHBIC peakuuu
0enKoB;(pa3oKeHne MePoKCuIa BOJIOPOIa B
MPUCYTCTBUU KaTalu3aropa, OIpeeIeHre
Cpelbl pPAacTBOPOB BELIECTB C IOMOIIbIO
VHHUBEPCATHHOTO  HWHJIWKATOPA,  BIUSHUE
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pa3auuHbIX  (AKTOpOB  HA  CKOPOCTh
XUMUYECKON peaklnH, pPEaKIUd HOHHOIO
oOMeHa, KaueCTBEHHbIE PeaKuu Ha CyIbdar-
, kapOOHaT- M XJOPUA-aHUOHBI, Ha KATHOH
aMMOHHS; pEIIeHUEe HKCHEPUMEHTAIbHBIX
3a1a4 o TeMaM «MetamibDy 51
«HeMmeranel») B COOTBETCTBUH C MPaBUIAMHU
TEXHUKHA O€30MacHOCTU MpH OOpalIeHUu ¢
BelIeCTBAMHU u 1abopaTopHbIM
000pyI0BaHUEM, NPedCmasisimy Pe3ylbTaThl
XUMHUYECKOTO  JKCIEpUMEHTa B Qopme
3allUCH  YPaBHEHMM  COOTBETCTBYIOILHX
peakuui U @opmyauposams BBIBOIABI Ha
OCHOBE ITHX PE3YJIbTATOB;

KpUmu4ecky aHaiusuposams XAMUYECKYIO
UHPOPMALIMIO, TIOJNIYy4aeMyl0 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; 0CO3HA8aMb ONACHOCTh BO3JCHCTBUS
Ha OKHUBBIE OPraHU3Mbl  OMpPEACTIEHHBIX
OpraHMYECKUX BEIIECTB, IMOHUMAs CMBICH
nokazarens [IJIK, noacuames na npumepax
CIocoObl YMEHbIIIEHUS U MPEAOTBPAILICHUS UX
BPEIHOIO BO3- JCHCTBUS Ha OPraHU3M

YeJI0BEKa;

BopinycKkHuK MOJIYYHT BO3MOKHOCTh
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 YYEBHOI'O ITPEJIMETA

2.1. O6beM y4eOHOI TMCHUIIIMHBI M BH/IbI Y4eOHOMH padoThl

Bup yueOHoit padoThbl Oobvem uacos
O0s3aTes1bHAs ayIMTOPHAs yuyeOHas Harpy3Ka (Bcero) 36
B TOM YHCIIE!
JEKIHUH 18
nabopaTopHbIE PaOOTHI 4
MIPAKTHUYECKHE 3aHATUS 14
Hmoeosas ammecmayus 6 hopme oudpepernyuposantozo 3avema
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HaumeHoBanue
pa3ieioB U TeM

KoaunuecTBoO
4acos

Tema 3ansaTHS.
Conepixanue yuefHOro MaTepuaJja, 1a00paTopHble U NPaKTHYeCKHe
3aHATHS 00YYAKIINXCS

HJ'laHl/lpyeMble BH/IbI 1€ATEJIbHOCTH
oﬁyqaloumxca HCXO0/1d U3 NIPEIAMETHBIX U
MeETAIPEIMETHBIX Pe3yJbTaTOB

DJIeKTPOHHBIE U
uu¢poBbie pecypehbl

1

2 3

4

5

Pazneu 1. TeopeTnueckue 0CHOBbI OPraHM4eCKOii XUMHH

Tema 1.1.
IIpeamer
OpraHUYecKoil XumMum.
Teopusi XuMHYECKOro
CTPOCHHS
OPraHNuYecKux
coeMHEeHMit

JIMYHOCTHBIE Pe3yIbTATHI: CIOCOOHOCTH IIOHUMATh M PUHUMATH MOTHBEI, HAMEPEHHUS, JIOTHKY
U apTyMeHTHl APYTUX IpPU aHAIN3€ Pa3UYHBIX BHJIOB y4eOHOW NEATETbHOCTH; IIEHHOCTHOTO
OTHOIIEHUS! K MCTOPHYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHOW XHMMHH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJECHUE U MOCTYIKH CBOMX TOBAPHUILEH C TTO3HLUI HPAaBCTBEHHBIX U MTPABOBBIX
HOPM M OCO3HAaHHE IIOCIEJCTBHIl 3THX MOCTYIIKOB; TOHUMAHUS CIeU(DUKA XUMUHM KaK HAaYKH,
OCcOo3HaHMsI €€ pond B (OPMHPOBAHMM PAMOHAITEHOTO HAyYHOTO MBIIIICHHS, CO3JaHUH
LEJIOCTHOTO TPEJCTaBICHUsT 00 OKpYXKaloIlleM MUpe Kak O eANHCTBE IMPUPOJBI U YeNIOBEKa, B
MO3HAHWUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWH Mpo0JieM COXPaHEeHUs IPUPOTHOTO
paBHOBecus

IHo3naBaTteabHblie Y'Y /I: ucnonb30BaTh NpyU OCBOSHUU 3HAHUM MPUEMBI JTJOTMUECKOTO MBIIUIEHUS
BBIICTATh XapaKTepPHbIE NPH3HAKW MOHITHH M YCTaHABIMBAaTh UX B3aHMOCBSI3b, HCIONB30BaTh
COOTBETCTBYIOIINE TOHATHS M OOBSCHEHUS OTICHbHBIX (DAaKTOB M SIBICHUH; BBIOMpPAThH
OCHOBAaHUS M KPUTEPHHU IS KIACCU(HUKAINU BEHIECTB M XMMHUYECKUX PEaKNHuil; yCTaHABIHBAThH
IIPUYMHHO-CIIEICTBEHHBIEC CBA3U MEXy U3y4aeMbIMU SBICHUSIMM;

KommynunkatuBHble YY/I 3a1aBath BOIPOCHI IO CYIIECTBY 00CYKAaeMOI TEMBI B XOJI¢ THAIOTa
W/WIM JWCKYCCHH, BBICKAa3bIBaThb HAEH, (OPMYIMPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIBHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4un

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBAaTh M OCYHIECTBIATH CBOIO ITO3HABATEIbHYIO
JeATeTbHOCTh, ONpefenss e LeMd W 3aJadd, KOHTPOIUPOBaTh M IO Mepe HEOOXOAUMOCTH
KOPPeKTHPOBAaTh Mpe/UlaraéMblii aJrOpuTM AEHCTBHI IpM  BBINONHEHWH y4YeOHBIX U
HCCIIeIOBATENECKUX 3a1ad, BEIOMpaTh Hanbosee 3(PQGEKTUBHBINA CrIOCO0 MX PEUICHHUS ¢ YIETOM
NI0JIy4EHUsI HOBBIX 3HAHUI O BEIECTBAX U XUMHUYECKUX PEaKLUsX;

Coaep:xanue yue0HOro MaTepuajia 2

1. Ilpenmer opranmyeckoil XMMHHU: €€ BO3HUKHOBEHHUE, pPa3BUTHE HU 1
3HAUCHNUE B ITOJIyICHNH HOBBIX BEIIECTB U MaTePHAIOB

Teopust crpoeHus opraHmdeckux coenuaeHuin A.M. Byrneposa, eé
OCHOBHBIE TToJI0keHNsT CTPYKTypHBIE (DOPMYJIIBI OPTAaHUIECKHX BEIIECTB
T'omomnorus, usomepus

XuMmHueckas cBA3b B OPraHUYECKUX COETUHEHUSX: KpaTHbIE CBA3U, G- U TT-

CBSI3U
IlpencraBneHne 0  KiIaccHPUKaMM ~ OPraHUYECKUX  BEIIECTB
HomeHknaTypa OpraHHYecKMX COEJUHEHMH (cucremarnyeckas) u
TPUBHANBHBIC HAa3BaHUS  BAXHEHIINX  IPEACTABUTENCH  KJIACCOB

OpraHU4YeCKUX BCIIECTB

JeMoHcTpauumn

MOHATHI
MPU3HAKH),

PackpbIBaTh  CMBICT — H3y4aeMBIX
(BBIABIITh WX XapakKTepHbIE
YCTaHABJIMBATh UX B3aUMOCBS3b
ITpuMeHATh  MOJNOKEHUS  TEOPUH  CTPOCHHMS
opraHuueckux coeuHenuit A. M. byrneposa s
OOBSICHEHHs] 3aBHCUMOCTH CBOMCTB BELIECTB OT
HX COCTaBa M CTPOCHUS

Hcnonb30BaTh XMMHYECKYIO  CUMBOJIMKY JUIS
COCTaBJIECHUS MOJEKYJIAPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHO) dhopmyn
OpraHUYeCcKUX BELIECTB

https://resh.edu.ru/subject/l
esson/6149/
https://resh.edu.ru/subject/l
esson/4823/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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O3HAaKOMIJIEHHE ¢ 00pa3laMu OpPraHMYECKUX BEIIECTB M MaTepualaMu Ha OmnpenensaT  BUIBI XUMHUYECKOH  CBSI3U
UX OCHOBE; ONBITBI IO MPEBPALICHHIO OPTaHWYECKHX BEIIECTB IpU (omuHapHBIE, KpaTHBIE) B  OPTraHUYECKUX
HarpeBaHuy (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE) COCIMHCHHUSAX.
ITpakTHyecKue U J1a00paTOPHbIE 3aHITHS 1 PackpbIBaTh pojib OPraHUYECKOH XMMHU B )KU3HU
IIpakTraeckoe 3anstie 1. MozxenpoBaHne MOJICKYI OpraHHYECKIX 1 4eJI0BeKa, HIUIIOCTPUPOBATh CBA3b C JPYIHMH
BEIIECTB. HayKaMH
HaOmronaTe ¥ ONKCHIBATH JEMOHCTPAI[HOHHEBIC
OIIBITHI; ITPOBOJIUTE U OIMCHIBAThH JIAOOpaTOpPHEIE
OTIBITHI
Pa3nes 2. YrijeBoaopoasbl 9

Tema 2.1 [Ipeaensubie
YIJIEBOOPOABI -
aJKaHbI

JIMYHOCTHBIE Pe3yJbTaThl: AKTUBHOI'O HEMPUATHS NEHCTBUMN, IPUHOCAIIMX BPEA OKPY>KaOLIEH
MIPUPOJHON cpene, YMEHHS HPOrHO3MPOBATh HEOJIArONPHUATHBIE AKOJIOTHYECKHE ITOCIEACTBHS
NpeANpPUHUMAEMBIX ACHCTBUIl U IpeAoTBpallaTh MX; HAaIU4YMs Pa3BUTOrO HKOJIOIMYECKOrO
MBILIJICHUS, 3KOJIOTUYECKON KYNbTYpBI, OIBITA JESTENbHOCTH 3KOJIOTMYEeCKONH HalpaBIEHHOCTH,
YMEHHUsI pyKOBOJCTBOBATHCS UMY B II03HABAaTEIbHON, KOMMYHUKAaTUBHON U COLIUANIBHOM IIPaKTUKeE,
CHOCOOHOCTH M YMEHHS aKTHBHO MPOTHBOCTOATH HACOJIOTHH XeMo(hoOuw;

Ho3naBarenbuple YYJI: BaageTs OCHOBaMH METONOB HAy4yHOIO IIO3HAHUS BELIECTB U
XMMHYECKHX peaknui; (opMynupoBaTh II€NH U 3aJadd HCCIENOBAHHSA, HCIONb30BaTh
MIOCTABJICHHBIE W CAMOCTOSTENBHO C(OPMYIHPOBAHHBIE BONPOCH B KauecTBE HHCTPYMEHTA
TIO3HAHUS ¥ OCHOBBI JUIs (POPMHUPOBAHUS THIIOTE3HI 110 MTPOBEPKE MPABHIEHOCTH BBICKAa3bIBAEMBIX
CyXJIeHUH; BIIaJleTh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U IPOBEACHHS YUEHUUECKUX
9KCIIEPHIMEHTOB, COBEPLICHCTBOBATh YMEHHsl HaOJIONAaTh 3a XOAOM Ipolecca, CaMOCTOSATEIBHO
NIPOTHO3UPOBATh €ro pe3ynabTaT, (OPMYIUPOBaTH OOOOIIEHHWS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIIEJOBAHUS, COCTABISATH OOOCHOBAHHBIH OTYET O NPOJCIaHHOI
pabote; mpHoOOpeTaTh OMBIT YYEHHYECKOH HCCIENOBAaTENBCKOH M MPOEKTHOH NESTENbHOCTH,
MPOSIBIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITENFHOMY ITOMCKY METOJOB DPEIICHUS
MIPAaKTHYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMIHBIX METOI0B ITO3HAHNS;

KommynunkatuBHasble YY1 3a1aBaTs BOIPOCHI 10 CYMIECTBY 00CYKIaeMOI TEMBI B X0/ HaIoTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIIHHO
BBINOJHEHUS NIPEUI0KECHHON 3a1a41

PeryasituBubie YY]JI caMOCTOSTENHHO TUIAHUPOBATH M OCYHIECTBISTH CBOIO IMO3HABATEILHYIO
NIeSITeNIbHOCTh, Ompenesist e€ LeNd M 3aJaud, KOHTPOJHMPOBAaTh M MO Mepe HEeoOXOIMMOCTH
KOPPeKTHPOBAaTh Mpe/UlaraéMblii airOpuTM AEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIeTOBATENLCKUX 3a1ad, BEIOMpaTh Hamboiee 3()(GEKTHBHBINA CIIOCOO MX PEUICHUS C YIETOM
TIOJTYYEeHUsI HOBBIX 3HAHHH O BEIIECTBAX U XMMHUECKUX PEAKIIHAX;

Conepskanne y1e0HOro MaTepuaia 1 https://resh.edu.ru/subject
1 AJIKaHBL: COCTaB M CTPOEHHUE, TOMOJIOTHUECKUH Pl MeTaH M 3TaH — 1 PackpelBaTh CMBICI — H3y4aeMbIX nonstuii | /lesson/6151/
NpOCTEHINME MNPENCTABUTENN ANKAHOB: (HU3UUECKHME W XUMHUUYECKHE (BLIABNIATH WX XapakTepHble  TMPHU3HAKH),

CBOMCTBa (peakiy 3aMelICHHS W TOPEHUs), HAXOXICHHE B MPHUPOJC,
MOJTy4eHNEe U TPUMEHEHHE

YCTaHaBIMBaTb UX B3aUMOCBS3b, MCIIOJIb30BaTh
COOTBETCTBYIOLIME IIOHATHA IIPH  ONHMCAaHUHU
COCTaBa, CTpOEHUs 31 IPEBpaLICHUN
OpPraHUYECKUX COCOUHEHHUH

Hcnonp3oBaTh XMMHUYECKYIH0  CHMBOJMKY JUIS
COCTaBJIECHMs MOJIEKYJSIPHBIX UM CTPYKTYPHBIX
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(pa3BEpHYTOH, COKpAILEHHO)
OpraHUYecKuX BELIeCTB
VceTaHaBIMBATh TIPUHA/UICKHOCTh BELIECTB K

bopmyxn

ONpefeNnéHHOMY KJaccy YIIeBOJOPOAOB IO
COCTaBy M CTPOGHMIO, Ha3blBaTh HX IO
CHUCTEMAaTUYECKON HOMEHKJIAType; IpPUBOJIUTH
TpUBHAIBHEIC Ha3BaHHA OTJICNIbHBIX
IpejcTaBUTeNel yrieBo10poJoB
HWuanBuayaabHble NPOEKTHI
M3yuenne OMOMaKeToB.
Tema 2.2. JIMYHOCTHBIE pe3yJbTaThl: COOMIOJECHHS NPaBHI O€30MIaCHOTO OOpalleHHs C BEIIECTBAMH B
Henpeneabnbie OBITY, TIOBCEHEBHOM JXM3HU U B TPYIOBOI NEATEIHHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
YIJ1€BOJOPOJbI: HHIVBUTYaTbHON TpaeKTopuH oOpa3oBaHUs, Oyaymiel mpodeccuu U peaausaluy COOCTBEHHBIX
AJIKEHbI, AIKANEHb], | JXM3HCHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M
AJKHHDBI noTpeGHOCTEH 00IIeCTRa;
[o3naBaTenbHble YY/I: CTPOUTH JIOTHYECKHE pacCyXIeHHUs (MHIYKTHBHbIC, NICAYKTHBHEIE, IO
aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTM M TPOTUBOPEYMS B PAcCMAaTPUBAEMBIX SBICHUAX,
(opMynupoBaTh BBIBOJBI M 3aKIIOYEHHS; NPHMEHATH B IIPOLECCEe MO3HAHUS HCIONb3yeMble B
XMMHHU CHMBOJHYECKHE (3HAKOBBIE) MOMAENH, NPeoOpa30BBIBATh MOJEIbHBIE MPEACTABICHH —
XUMHYECKHH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHYecKas GopMyia, ypaBHEHHE XUMUYECKOH peaKIiu
IIPU PEIICHHN Y4YeOHBIX IO3HABAaTENbHBIX W IPAKTHYECKHX 3a1ad, IPUMEHSITh Ha3BaHHbBIC
MOJICIIbHBIE MPEJCTAaBICHUS AN BBIABICHUS XapaKTEpHBIX NPHU3HAKOB U3y4aeMBIX BEILECTB U
XUMUYECKUX PEaKIUit;
KommynukatuBable YY/I: BbICTYHaTh C Ipe3eHTalMeld pe3ylbTaToB IIO3HABAaTEIbHOM
JIeATeTbHOCTH, MOTyYEHHBIX CAMOCTOSTEIFHO MIIH COBMECTHO CO CBEPCTHHKAMH IIPH BHIITOTHEHUT
XMMHYECKOTO SKCIIEpUMEHTa, MPAKTUYECKOH pPabOTHI 10 HCCIIEAOBAHHIO CBOWCTB H3y4aeMBIX
BEIIECTB, pealN3aliy y4eOHOTO TpoekTa U (opMynHpoBaTh BBIBOABI MO pe3ylbTaTaM
MPOBENEHHBIX HCCIIEAOBAHUI IyTEM COTIIACOBAaHHS IO3MIMI B Xome OOCYXIeHHS W oOMeHa
MHEHUSIMH
PerynatuBnbie YYJ/I: ocCylecTBIATh CAMOKOHTPOJb CBOEH JESATENbHOCTH Ha OCHOBE
CaMOaHajM3a U CaMOOLIEHKU
Copnep:kanue yued0HOro MaTepuaia 3 https://resh.edu.ru/subject/l
1. AJIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHIECKHH psif DTHIIEH U MPONUICH 1 Omnpenensats BHABI XHMHYECKOI cBsi3u B | €sson/5412/
— TIpOCTeHINe MPEACTABUTEIN ANKEHOB: (H3HYECKHE W XUMHUYECKUE MOJIEKyJaX yTJIEBOJOPOMIOB; XapaKTepHU30BaTh
cBoifcTBa (peakIuy THIPUPOBAHMS, TATOTCHUPOBAHMS, THAPATAIH, 3aBHCHMOCTH PEaKIOHHON crocoOHOCTH
OKHCJIEHUS U TOJIMMEPHU3aLuy), IOJTydeHUe U IPUMEHEHHE YII€BOJOPOJOB OT KPaTHOCTH KOBaJIEHTHOM
Ankanuensl byraauen-1,3 u metunOyranauen-1,3: cTpoeHne, BaxHeHIIe CBA3U  XapaKkTepu3oBaTb COCTaB, CTPOEHUE,
XUMUYeCKUe  CBOWcTBa  (peakuus  noiuMmepusanuu) [lomydenue npUMeHeHHe, (Qu3NUeckne H  XUMHYECKHe
CUHTETUYCCKOI'0O KayuyKa U pE3HUHBI CBOﬁCTBa, Ba)KHEHIIINE Cl'[OCO6l)I NOJIy4CHUA
AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHH psZ THUIUYHBIX TPEJICTaBUTENEeH Pa3INYHBIX KIaCCOB
ATeTHieH — TMPOCTEHIINIA MPEeCTaBUTeNh aJKHHOB: COCTaB, CTPOCHHE, YIJIEBOAOPOAOB  (MeTaHa, JTaHa, OTHICHA,

¢u3ndyeckie W XMMHYECKHe CBOWCTBA (peakuu THAPUPOBAHMUSA,
TaJOTeHUPOBAHMs, THAPATAllH, TOPEHHs), TIOJyUeHUE U IPUMEHEHHE

IlpakTHyeckue 3aHATHS 2

arietiiieHa, Oyraauena-1,3, 6eH3ona)
CrnemoBaTh mpaBmiaM Oe3omacHOW paboTHI B
71a00paTOPUH IIPU HCIIONB30BAaHUN XUMHUYECKOM
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[Ipaktiueckoe 3ansatue 2. [lonyueHne sTUIeHa U U3yYEHUE €TI0 CBOICTB.
Brruncnenus no ypaBHeHHIO XUMHYECKOH peakun (Macchl, 00bEMa,
KOJIMYECTBA HCXOAHOIO BEIECTBA MM MPOAYKTA PEAKIUHU MO H3BECTHBIM
Macce, 00bEMyY, KOIMIECTBY OJHOTO M3 UCXOAHBIX BEIECTB UIN
HPOJYKTOB PEaKIINH)

MOCYZibl U 00OpYIOBaHMSA, a TaKXKe IpaBHIaM
oOpaleHuss ¢ BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKIUSAMH TI0 BBIMONHEHUIO 1a00paTOPHBIX
OTIBITOB M NMPAKTUIECKUX PAOOT MO MOTYYEHHUIO U
H3y4YCHUIO OPraHUYECKUX BEILECTB
IIpencraBnaTs pe3ynbTaTbl OJKCIEPUMEHTa B
(¢opme 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
peakIuii ¥ fJenaTh BEIBOJBI HA HX OCHOBE

Tema 2.3
ApomaTuyeckue
YIJ1eBOJ0PO/bI

JIMYHOCTHBIE Pe3yIbTAThI: CIOCOOHOCTU MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
U apTyMeHTHl APYTUX IpPU aHAIU3€ Pa3UYHBIX BHJIOB y4eOHOW NEATETbHOCTH; IIEHHOCTHOTO
OTHOIIEHUSI K MCTOPHYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHOW XHMMHH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBAPHUILEH C MTO3ULUI HPAaBCTBEHHBIX U TPABOBBIX
HOPM H OCO3HAHHE IOCIEACTBHI ATUX MOCTYIIKOB; IOHUMAHHUS CIIEIM(PUKA XUMHH KakK HayKH,
oco3HaHMsI €€ ponu B (OPMHPOBAHMM PAMOHATEHOTO HAyYHOTO MBIIIICHHS, CO3JaHUH
LIEJIOCTHOTO TPEJCTaBICHUsT 00 OKPYXKaloleM MUpe Kak O eNHCTBE MPUPOJBI U YeNIOBEKa, B
MO3HAaHWUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHUH Ipo0JieM COXpaHEeHUs IPUPOIHOTO
paBHOBecHs

IHo3naBaTteabHblie Y'Y /I: ucnonb30BaTh NpyU OCBOCHUU 3HAHUM MPUEMBI JTJOTMUECKOTO MBIIUIEHUS
— BBIIEIATH XapaKTepHbIC IPU3HAKY MOHATHH U yCTaHABINBATh UX B3aHMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIINE TOHATHS I OOBSCHEHUS OTICNbHBIX (DAaKTOB W SIBICHUH; BBIOMpPAThH
OCHOBaHUS M KPUTEPHU JUIS KIACCU(HKAIIMU BELIECTB M XMMHUYECKUX PEaKLHil; yCTaHABIMBATH
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXy U3y4aeMbIMU SBICHUIMU;

KommynunkatuBHble YY ]I 3a1aBath BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B XOJI¢ THAIOTa
W/WIM JWCKYCCHH, BBICKAa3bIBaThb HAEH, (OPMYIMPOBATH CBOM IPEIJIOKEHUS OTHOCHUTEIBHO
BBIMIOJTHEHUSI IIPEUIOKEHHOM 3319

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBAaTh M OCYHIECTBISATH CBOIO MO3HABATEIbHYIO
JIeATeTbHOCTD, OIpenensst e€ IeNd W 3ajadd, KOHTPOJIHMPOBATh M MO Mepe HEeOoOXOIMMOCTH
KOPPeKTHPOBaTh Mpe/UlaraéMblii aqrOpUTM AEHCTBHI TpH  BBIONHEHHH YYeOHBIX W
HCCIIeI0BaTEIbCKUX 3aa, BBHIOMpaTh Hanboiee d((GEKTHUBHBIN CIOCO0 MX pEUIeHHsS C Yy4ETOM
NIOJIy4EHUs HOBBIX 3HAHUI O BEIECTBAX U XUMHUYECKUX PEeaKLUsX;

Coaep:xanue yueOHOro MaTepuajia 3

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

1 Apenbl Benzoua: cocras, ctpoeHue, GU3NUECKIE U XUMUIECKHE CBOWCTBA 1
(peakIy TaJOTeHUPOBAHMS M HUTPOBAHMUS), MONyIEeHHE U IPHMEHEHHE
Tonyon: cocmas, cmpoenue, @usuueckue u Xumudeckue ceoucmed
(peaxyuu eanoceHupo8anus U HUMPOBAHUS), NOAYUeHUe U NpUMEeHeHUe
ToxcuuHOCTH apeHoB I'enernueckas CBSI3b YTJIEBOJOPOOB,
NPUHAUISKAINX K Pa3INYHBIM Ki1accam

IIpakTHYecKHe 3aHATHUS 2

IIpakTraeckoe 3anstie 3 CocraBiieHNe Ha3BaHUI OPTaHUIECKUX
coenuHeHni o HoMeHknarype IUPAC

BBISIBISTE ~ T€HETHYECKYIO CBSI3b  MEXIY
YIIEBOIOPOJAMU M TOATBEPKAATh €€ HaJM4Ke
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii ¢  HCIONB30BAHUEM  CTPYKTYPHBIX

bopmyn

esson/4775/

Tema 2.4
IIpupoanbie
HMCTOYHUKH

JIMYHOCTHBIE Pe3yJbTaThl: AKTUBHOI'O HENPUATHS NEHCTBUMN, MPUHOCSIIMX BpEd OKPYKalolei
OPUPOAHON Cpele, YMEHMsl IPOrHO3UPOBATh HEOJIArONPHATHBIE JKOJOTMYECKUE IMOCIEICTBUS
OpeANPUHIMAEMbIX JCHCTBUM M NpefoTBpaliaTh WX, HAIWYUA Pa3BUTOTO 3KOJIOTHYECKOTO
MBIIIEHUS], JKOJIOTHUECKOH KYJIBTYpbI, OIBITA JESITENbHOCTH KOJIOIHYEeCKO HAllpaBIEHHOCTH,
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YIJI€BO/I0PO/IOB M X
nepepadoTka

YMEHUsI PyKOBOJCTBOBATHCS UMU B IIO3HABATEIbHON, KOMMYHHUKAaTHBHON U COLIMAIBHOM NPaKTHKE,
CIOCOOHOCTH U YMEHHUS aKTHBHO TPOTHBOCTOSITH HJCOJIOTUH XeMO(oOHH;

Ilo3naBaTeabHble YY/I: Biaerb OCHOBaMH METOJOB HAy4yHOrO IIO3HAHMA BELIECTB U
XMUMHYECKUX peakuuil; (opMyIupoBaTh LEIH U 3aJaydl HCCIEIOBAHMSA, HCIOJIB30BATh
IIOCTABJICHHBIE W CAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIC BOIPOCH B KauecTBE HHCTPYMEHTA
MIO3HAHUS ¥ OCHOBHI U ()OPMHUPOBAHUS TUITOTE3HI 110 TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CyXJIeHUH; BIIaJIeTh HABBIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U IPOBEACHUS YUEHUUECKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHs HAaOJIONATh 3a XOAOM Ipolecca, CaMOCTOSATEIHHO
MIPOTHO3HPOBATh €ro pe3yiabTaT, (OpMyIHpPOBaTh OOOOIIEHHS M BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTAaTOB HCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIM OTYET O MPOAETAHHON
pabote; mpHoOpeTaTh OMBIT YYEHHYECKOH HCCIEeNOBaTENbCKOH M IPOEKTHOH NESTENbHOCTH,
MPOSIBIIATE  CLIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOHCKY METOJOB peIIeHHS
MPAKTUYECKHX 3a/1a4, IPIMEHEHUIO Pa3INYHBIX METO/I0B ITO3HAHUS;

KommynunkatuBHble YY ]I 3a1aBath BOIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI B XOJI¢ THAJIOTa
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIIOKSHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4n

PeryasituBubie YYJI caMOCTOSTENBHO IUIAHUPOBATH M OCYHIECTBIATH CBOIO ITO3HABATEILHYIO
JeATeIbHOCTD, OMpenesis e Nend W 33Ja4d, KOHTPOJIUPOBATH M 10 Mepe HEeO0OXOIUMOCTH
KOPPEKTHPOBaTh NpeAiaraeMblii  aqrOpUTM JACHCTBUI TpH  BBHIIOJHEHHMH Y4YeOHBIX U
HCCIIeIOBATENBCKUX 3a7ad, BEIOMpaTh Hambosee 3(Q(GEKTHBHBINA CIOCOO MX PEUICHHUS € Y4ETOM
MTOJTYYEHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMHUYECKHUX PEAKLIUIX;

Cojaep:xanue yueOHOIro MaTepuaJa 2

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

1. IIpuponnble HCTOYHNKH YTIIeBOA0OPOAOB [IpHpoaHEIil Ta3 U MOMyTHBIE 1
HedTsaHble Ta3sl HedTh U e€ mpoucxoxnerue CrocoObl mepepaboTKu
He(TU: NIEPETOHKA, KPEKUHT (TEPMHUYECCKUH, KaTaTUTHYCCKUN), THPOIIU3
TIpoaykTbl epepaboTKu HEYTH, UX IPUMEHEHHE B TPOMBILIIICHHOCTH U B
ObITy KaMeHHBIH yrosb ¥ MPOAYKTHI €r0 IepepadoTKu

IIpakTHYecKHe 3aHATHUS 1

[IpakTnueckoe 3anstie 4. O3HakoMJeHHE C oOpa3laMu IUIACTMACC,
KaydyKOB M PE3HMHBI; MOJCIMPOBAHHE MOJEKYJ YIIICBOJIOPOJOB H
raJ0reHOMPOM3BOIHBIX

Hcrnonp30BaTh  €CTECTBEHHO-HAYYHBIE METOBI
NO3HAaHWSI — TPOBEACHUE, HAOIIOIEeHHE U
oIMcaHue XUMHYECKOTO 9KCIEPUMEHTA
(;1abopaTopHBIE U IPaKTHYECKHE pabOThI)
XapakTepu30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO
CBIpbs (He(Th, IPUPOTHEII T'a3, yroyb), CIOCOOBI
UX rnepepaboTKH U MPAKTHIECKOe NPUMEHEHHE
MOJTy4aeMBbIX MTPOTYKTOB

[IpoBomUTE  BBIYMCICHWS 1O  ypaBHEHHIO
XUMHYECKOH peaKkinu

CaMOCTOSTENBHO TIIaHUPOBATh U OCYLIECTBISTH
CBOIO TTI03HABATEIIbHYIO JESATEBHOCTB;
NPUHUMATh aKTHBHOE Y4acTHe B TPYIIOBO
y4eOHOU IS TETbHOCTH

sson/6148/

Pa3nen 3 Kuciiopoacoae

pKAle OPraHuvueCKue COCAMHCHUSL 4

Tema 3.1
Cnuptsl. ®eHou

JIMYHOCTHBIE Pe3yJbTATBI: COOJIIOACHUS MPaBMI 0E30MacHOr0 OOpalleHUs C BEIISCTBAMHU B
OBITY, TIOBCEHEBHOM JXM3HU U B TPYIOBOIl JEATEIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
WHIMBUIYaTbHON TpaeKTopuK oOpa3oBaHus, Oyayiuei mpodeccuu W peanus3anuu COOCTBEHHBIX
JKU3HCHHBIX [UIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
moTpeGHOCTEH 00MIeCTRa;

[o3naBaTenbHble YY/: CTPOUTH JIOTUYECKHE PAacCyXIeHHs (MHIYKTHBHEIC, ICAYKTHBHEIE, IO
aHAJIOTHH), BBIIBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPHBAEMBIX SIBICHUSX,
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(dopMynupoBaTh BBIBOJBI M 3aKITIOUEHHS; MPUMEHATH B IIPOLIECCE MO3HAHUS HCIONb3yeMble B
XMMHHU CHMBOJHMYECKHE (3HAKOBBIE) MOJAENH, NPeoOpa3oBBIBATh MOJENbHBIE NMPEIACTABICHUS —
XUMHUYECKHH 3HAK (CHUMBOJ) 3JIE€MEHTa, XUMuueckas GpopMyia, ypaBHEHHE XMMHYECKOH peaKiun
MU PEIICHUH Y4eOHBIX MO3HABAaTENbHBIX M IPAKTUYECKUX 3aj]ay, MPHMEHSATh Ha3BaHHbBIC
MOJICIIbHBIE NPEJICTAaBICHUS A BBIABICHUS XapaKTEpHBIX NPHU3HAKOB U3y4aeMbIX BELIECTB U
XMMUYECKUX PEaKIUil;

KommynukatuBuble YVY/[: BbicTynarb ¢ Ipe3eHTalMed pe3yJabTaToB I103HABaTENbHOU
JIeSITEIBHOCTH, TIOJIyYCHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOIHEHUU
XMMHYECKOTO SKCIIEpPUMEHTa, MPAKTUUECKOH pPabOThl IO HCCIEI0BAaHHMIO CBOWCTB H3Yy4aeMBIX
BEILIECTB, peaju3alid Y4eOHOro MpoeKTa U (OPMYIHPOBATH BBIBOABI IO pe3yabTaTaM
MPOBEIEHHBIX HCCIIEAOBAHUI MyTEM COIIacOBaHUS MO3ULMH B XoAe OOCyXIeHus u oOMeHa
MHEHHUSMH

PeryasituBuble YVY]I: oOCylIECTBIATh CAMOKOHTPOJb CBOEH JEATENbHOCTHM Ha OCHOBE
camMoaHaIKu3a ¥ CaMOOLCHKH

Copnepskanue y1e0HOro Marepuaia 1 https://resh.edu.ru/subject/l
1. TlpenenpHble OMHOATOMHBIE CHHUPTHI METaHOJI M STAHON: CTPOCHHE, PackpsiBaTh CMBICT  M3ydaeMBbIX MoHATHH | €SS0N/4769/
(u3nUecKre U XUMHYECKHE CBOHCTBA (PEaKIMH C aKTHBHBIMH METaJUIAMH, (BBIABIAT, WX  XapakTepHble  npusHakw), | https://resh.edu.ru/subject/|

TaJoreHOBOJOPOAaMHY, TOpeHHe), TpHMeHeHue BomgopomHas CBA3b
JlelicTBHe MeTaHOJIA U ATAaHOJIA HA OPraHU3M 4YeJI0BeKa

MHoOroaToMHBIE CIUPTHl OTWICHITIMKOIb W TIHIEPHH: CTPOCHHE,
¢usnyecKre M XMMHYECKHE CBOICTBA (B3aMMOJCIHCTBHE CO LIETOYHBIMU
MeTaJUlaMH, KaueCTBeHHasl peaklysl Ha MHOTOATOMHBIE CITUPTHI)
[eiictBie Ha oOpraHu3M deloBeka IIpuMeHeHHWe TIIHLEpHUHA U
STHJICHTIIUKOIIS

@enon CtpoeHHe MONEKyNbl, (U3MYECKHE H XHMHUYECKHE CBOWCTBA
(enona ToxcnarocTs Qenona [Ipumenenne perona

JeMoHcTpanus

TOPEHHE CIHAPTOB;

okucnenue stanona okcuaom menu (11);

B3aUMOJIEHCTBHE MUIepHHA ¢ ruapokcuaoM mMeau (11);

OKHCIICHUE aJIbJIETHIOB aMMHaYHbIM pacTBOPOM okcuza cepedpa (1)

u ruapokcugom meau (11);

YCTaHABIMBATh MX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIME TIOHATUS TIPU  OMHMCAHUA
cocrasa, CTpOCHHS u npeBpalieHuit
OPraHUYECKUX COEIMHEHUI

Hcronb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIS
COCTaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHO) bopmyn
OpraHUYeCcKUX BEIIECTB

VYcraHaBiuMBaTh NPUHAIJIEKHOCTH BEIIECTB K
OTpeIENIEHHOMY KJTACCY MO COCTaBY M CTPOCHHIO,

Ha3bIBaTh UX 10  CHCTEeMaTHYECKOM
HOMEHKJIATYpE; MIPUBOIUTH TPUBUAIILHBIC
Ha3BaHUs

OT/IEJIbHBIX npeacTaBuTenei KUCJIOPOJ-
CoJIepKalIUX COeMHEHUH

XapakTepnu3oBaTh COCTaB, CTpOEHHE,
MpUMeHeHne, (Qu3nyeckue W XUMHUYECKHE

CBOWCTBA, BaXHEUIME CIMOCOOBI TONYyYSHHUS
THUNUYHBIX TPEJICTaBUTENeH Pa3INYHBIX KIaCCOB
KHCIIOPOJCOJIEPKAINX COEAMHEHHH (MeTaHoIa,

JTaHoNla, TJMIEpuHa, (EHONa);  BBIABIATH
IEHETHYECKYI0  CB3b  MEXAYy HUMH U
HOATBEPXKAaTh €€  HaJuuue  ypaBHEHHSIMHU

COOTBETCTBYIOIINX XHMHUYECKHX pEAKIHH ¢
HCIIOIB30BAHUEM CTPYKTYPHBIX (hopMyT

esson/5727/

Tema 3.2

JIMYHOCTHDBIE pe3yjabTaThl: CIIOCOOHOCTH ITOHUMATh U NpUHUMATb MOTHBbLI, HAMEPECHUS, JIOTUKY
U apryMeHTbl APYTUuX IIpU aHAJIW3€ Pa3JIMIHBIX BUJIOB y'-[CGHOﬁ JACATCIIBHOCTH, ICHHOCTHOT'O



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/

25

AJIberubl.
KapGonosbie
KHCI0ThI. CJI05KHbIE

3¢pupsl

OTHOLICHUS K HCTOPHYECKOMY M HAyYHOMY HACJIEAMI0 OTEYECTBEHHOH XHWMHH; TOTOBHOCTHU
OIICHUBATH CBOE MOBEICHHUE U MIOCTYIKK CBOMX TOBAPHIICH C TIO3UIMI HPABCTBEHHBIX U MIPABOBBIX
HOPM U OCO3HAHHE MOCICACTBUI ATUX MOCTYIKOB; TOHUMAHUS CIEUGUKA XUMHH KakK HayKH,
ocozHaHus e€ pond B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU
LEJIOCTHOTO TPEJCTaBICHUsI 00 OKpYXKaloIlleM MUpe Kak O eANHCTBE NPUPOJBI U YeNIOBEKa, B
MO3HAaHUH TIPUPOJHEIX 3aKOHOMEPHOCTEH W pEIIeHHUH Ipo0JieM COXpaHEHUs IPHUPOTHOTO
paBHOBeCHUS

[Mo3uaBaTteabHsblie Y'Y /I: Ucronb30BaTh NpU OCBOSHUU 3HAHUH MPUEMBI JIOTMUECKOTO MBIIUICHUS
BBIJICIIATh XapaKTEepPHbIC MPU3HAKU MOHATUH M YCTaHABIMBATH MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOLIME TOHATHS Il OOBSCHEHUS OTHCNbHBIX (AKTOB U SIBICHUIA; BBIOUPATDH
OCHOBAHUSI M KPUTEPHHU JUTS KIACCU(HKAIMU BEIIECTB U XMMHUYECKUX PEaKLHil; ycTaHABIMBATh
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEXy H3y4aeMBbIMH SBICHUSIMHU;

KommynukaTuBHble YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CYKAaeMOM TeMBI B X0/ JHajIora
W/WIM JWCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4un

PeryasituBubie YYJI caMOCTOSTENBHO IUIAHUPOBATh M OCYHIECTBIATH CBOIO ITO3HABATEIBHYIO
NIeITeNIbHOCTD, Openesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeoOXOIMMOCTH
KOPPEKTHPOBAaTh NpeAiaraeMblii  aNroOpuTM JACHCTBUI TpH  BBHIIOJHEHHMH Yy4YeOHBIX U
HCCIIeIOBATEeNBCKUX 3a1ad, BEIOMpaTh Hanbosee 3(PQEKTHBHBINA CrIOcO0 MX PEUICHUS ¢ Y4ETOM
MOJTYYEHNsI HOBBIX 3HAHUI O BEMIECTBAX M XUMHUYECKHX PEAKLIHUIX;

Copnepskanue y1e0HOro Marepuaia 2 https://resh.edu.ru/subject/l
1. Anpieruisl W KeTOHBI DOpMalblerui, aleTaibJerua: crTpoenue, | 1 XapakTepu3oBarh COCTaB, cTpoenue, | €sson/4776/

(GusMyecKkhe M XHUMHYECKHE CBOMCTBA (pEakiMd OKHCIICHUS U npuMeHenre, ¢usnueckue W xumudeckue | https://resh.edu.ru/subject/l

BOCCTaHOBJIEHUSI, KAYECTBEHHBIE PEAKIIUH), TONYUEHHE U TIPUMEHEHNE CBOMCTBA, BaXHeimHe CrnocoObl ToNyYeHus | €sson/5952/

AuertoH: cTpoeHne, (U3MYECKME M XMMHYECKHE CBOMCTBA (peaKiuu THIHYHBIX TIPEICTABUTENEN Pa3IMIHBIX KIACCOB

OKHCIIEHHSI W BOCCTaHOBJEHWsA), TIOJNyYeHHWE M  TPUMEHEHHE. KHCIIOPOJICOIEPIKAIINX COEIMHEHHI

OmHOOCHOBHBIE TIpeAeibHbIE KapOOHOBBIE KHCIOTHI MypaBbUHAas W (bopmanbpaernna, ameTanpAernaa, yKCYCHOW

YKCYCHast KHCJIOTBL CTPOEHWE, (PM3MYECKHME M XUMHYECKHE CBOMCTBA KHMCIIOTBI, TJIIOKO3BI, Kpaxmaja, IEJUTION03bl);

(cBoiicTBa, 00IIHE

JUISL KJTacca KUCIIOT, peakuus 3TepuduKanim), mojlydeHne u MpuMeHeHHe
CreapuHOBass W OJIGMHOBAs KHCIOTHI KaK TIPEJCTABUTEIM BBICIINX
KapOOHOBBIX KUCIIOT

MBpU1a Kak COJM BBICIIHX KapOOHOBBIX KHCIIOT, HX MOIOIIEe IeHCTBHE
CrnoxHble >(QUPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT [uapomnms
cinoxHbIX 3¢upoB Kupel ['maponms xupoB I[IprMeHeHHE KHPOB
Buonoruueckas posb KHUPOB

IIpakTHYecKHe 3aHATHS 1

[IpakTnueckoe 3ansite 5. M3yueHue CBOKMCTB pacTBOpa YKCYCHOH
KUCIIOTHl. BBIUMCIEHNS MO YpaBHEHMIO XMMHYECKOM peaknuu (Macchl,
00béMa, KOJIMYECTBA HMCXOJHO- IO BEMIECTBA MIIH MPOIYKTa PEAKIUHU 10
M3BECTHBIM Macce, 00bEMY, KOJIMYIECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WITH TIPOJIYKTOB PEAKIINH)

OnuceIBaTh COCTaB, XHMHYECKOE CTPOCHUE H
NpUMEHEHHE JKHPOB, XapaKTepu30BaTh  HX
3HAUYCHUE JUIS )KU3HEACATEIFHOCTH OPraHN3MOB
Oco3HaBaTh ONACHOCTb BO3/CHCTBHS HA JKHBBIE
OpraHu3Mbl  ONPEIENEHHBIX  OPraHWYECKUX
BELIECTB M MOSICHATH HAa IpUMEpax CHOCOObI
YMEHBIIEHHS U THPEIOTBPALIEHHUS UX BPEIHOTO
BO3/ICICTBUS Ha OPTaHU3M YEJIOBEKa
Hcronb30BaTh  €CTECTBEHHO-HAYYHBIE METOJBI
MO3HAHUST — TIpPOBEJCHHE, HaOMIoeHHe W
onucaHue XUMHYECKOTO IKCIIEPUMEHTA
(;1abopaTopHbIe U MPAKTHUYECKUE PAOOTHI)
CrnemoBaTh mpaBmiaM Oe3omacHOW paboTHI B
7ab0paToOpHy PH HCIOJIL30BAHUH XMMHUYECKON
nocyapl ¥ 00OpYIOBaHHMS, a TAKKe IPaBHIaM
o0pallleHHsl C BEIIECTBAMH B COOTBETCTBHH C



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
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MHCTPYKLMAMU  BBIIOJHEHUS  J1aGOPaTOPHBIX
OIIBITOB M IPAKTHYECKUX PabOT 10 MOJIy4EHHUIO
Y U3YYECHHIO OPTaHUYECKHX BEIIECTB
IIpencraBnsATh pe3yibTaThl OIKCHEPUMEHTA B
(¢opme 3amucH ypaBHEHHH COOTBETCTBYIOIIHX
peakuii U AenaTh BEIBOJBI HA UX OCHOBE
[lpoBomuTh  BEMHCICHWS IO  ypaBHEHHIO
XUMHYECKOH peaKIun

CaMOCTOSATENBHO IIAHUPOBATH M OCYIIECTBIATH
CBOIO II03HABATEIbHYIO JIeATENBHOCTD;
NPUHUMATh AKTHBHOE Yy4YacTHEe B TPYIIOBOIl
y4eOHO! AeATETbHOCTH

Tema 3.3.
YrieBoasl

JIn4HOCTHBIE Pe3yJIbTATHI: AKTUBHOI'O HEIPUATHA IEHCTBUM, IPHUHOCALIIMX BpE] OKpYXKarolen
MIPUPOJHON cpele, YMEHHs HPOrHO3MPOBaTh HEOJIArONPUSTHBIE YKOJIOTHMYECKHE ITOCIEACTBHS
NpeNpUHUMAEMBbIX JACHCTBUIl U IpeoTBpalllaTh MX; HAIU4YMs pPa3BUTOIO HKOJIOIMYECKOTO
MBIIIJICHUS, 3KOJIOTUYECKON KYNIbTYpBI, OIBITA JESTENbHOCTH 3KOJIOTMYEeCKONH HalpaBIE€HHOCTH,
YMEHHS pyKOBOACTBOBATHCS HMH B II03HABATEIbHOW, KOMMYHUKAaTUBHOM U COI[HANBHOM IPAKTHKE,
CHOCOOHOCTH M YMEHHS aKTHBHO MPOTHBOCTOATH HACOJIOTHH XeModoouw;

Ho3naBarenbuple YY/I: BaageTs OCHOBaMH METONOB HAay4yHOIO IIO3HAHUA BELICCTB U
XMMHYECKHX peakunuid; (opMynupoBaTh II€NH U 3aJadd HCCIENOBAHHSA, HCIONb30BaTh
IIOCTABJICHHBIE W CAaMOCTOSTENIBHO C(HOPMYIUPOBAHHBIE BOIPOCH B KauecTBE HHCTPYMEHTa
TIO3HAHUS ¥ OCHOBBI U1 (POPMHUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX
CyXJIeHUH; BlIaleTh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U IPOBEACHUS YUEHUUECKUX
9KCIIEPIMEHTOB, COBEPLICHCTBOBATh YMEHHsl HAaOJIONATh 3a XOAOM Ipolecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3ynbTaT, (OPMyIUpOBaTh OOOOIIEHHS M BBIBOIABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB HCCIEJOBAHUS, COCTABISATh OOOCHOBAHHBIM OTUYET O MPOJAETaHHOI
pabote; mpHOOpeTaTh OIBIT YYEHHUYECKOH HCCIEeNOBAaTENLCKOH M TPOEKTHOH NESTENbHOCTH,
MPOSIBIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CAaMOCTOSITETEHOMY IIOMCKY METOJOB DEIICHHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B [T03HAHUS;

KommynunkatuBHble YY]I 3a1aBath BOIPOCHI IO CYIIECTBY 00CYKAaeMOI TEMbI B X0JI¢ THAIOTa
W/WIM JWUCKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEIJIOKEHUS OTHOCHTEIIHHO
BBINOJHEHUS NIPEUI0KECHHON 3a1a4un

PeryasituBubie YY]JI caMOCTOATENBHO IUIAHUPOBATh M OCYHIECTBIATH CBOIO MTO3HABATEIbHYIO
JIeATeNbHOCTD, OIpenensst e€ IeNd M 3aJadd, KOHTPOJIHMPOBATh M MO Mepe HEeOoOXOIMMOCTH
KOPPeKTHPOBAaTh Mpe/UlaraéMblii alrOpUTM AEHCTBHI IpH  BBINONHEHHH YYeOHBIX W
HCCIIeTOBATENECKUX 3a1ad, BEIOMpaTh Hanbosee 3(QEKTHBHBINA CrIOCO0 MX PEHICHUS ¢ YIETOM
TIOJTyYEeHUsI HOBBIX 3HAHHH O BEIIECTBAX M XMMHUECKUX PEaKIHsX;

Coaep:xanue yueOHOro MaTepuajia 1

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

1. VrneBoapl: cocTaB, KiaccuduKauus yriaeBogoB (MOHO-, JAU- U
noscaxapuasl) [JI0K03a — HPOCTEHIIMIT MOHOCaXapu: 0COOCHHOCTH
CTPOGHHS  MOJIKYJbl, (H3MYECKHE W  XHMHYECKHE  CBOICTBa
(B3aumopeiictue ¢ ruzapokcuaoM memu (II), okuciIeHHe aMMHAYHBIM
pactBopoM okcuna cepedpa (1), BoccTaHoBIeHHE, OpOKEHHE TIIFOKO3BI),

OnucelBaTh COCTaB, XMMHUYECKOE CTPOCHHE U
NPMMEHEHUE JKHPOB, XapaKTEPU30BaTbh  HX
3HAYEHME JJIA )KU3HEIEATEIbHOCTH OPIaHU3MOB
Oco3HaBaTh ONACHOCTH BO3/EHCTBHS Ha JKHBEHIE
OpraHU3MBl  ONpPEJENEHHBIX  OPraHMYECKUX
BEIIECTB M MOSICHATh HAa NpPUMEpax CHOCOObI

sson/6150/
https://resh.edu.ru/subject/l
esson/5413/



https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
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HaxoXKAEHHE B IPUPOJIE, MPUMEHEHHe, brooruueckas poiab PorocuHTes
®pyKTO3a KaK U30Mep IIIOKO3bI

Caxapo3a — Tpe[cTaBUTENb AUCAXapUIOB, THAPOIM3, HAXOXKICHHE B
HpUPOJie ¥ IPUMEHEHHE.

Kpaxman u nenmrono3a kak npupojaHsie nonumepsl CTpoeHue kpaxmana
U 111010361 OH3nYecKre M XUMUYECKHe CBOMCTBA KpaxMaia (THAPOIIH3,
KaueCTBEHHAsl PEaKIis C HOIOM)

JlemoHcTpanus:

B3aumoneiictBue kpaxmaia ¢ HOAOM

YMEHBLIEHHUSI M TIPEIOTBPAIIEHUS HX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YeJIOBeKa

HMupnBuayaibHble NPOEKThI

Pesunosoe siino.

W3ydeHne oTreyaTKkoB MalbIIeB.

Kpaxman B mpofyKTax DUTaHUS
W3zyuenue nueceHu

H3rotoBnenue Kpacoxk.

W3yuenue mokonazna

KoncTtpyupoBanue monexy.
HccnenoBanne MOJIOKa B IOMAITHUX YCIIOBHSX.
BrusiHue riuroTeHa Ha OpraHu3M YelloBeKa
HccnenoBanne aHTHOMOTHKOB.
Onpezenenue kauecTBa Ména

Bimsiaue 3yOHOI nacThl Ha AMalk 3y0OB.
HccnenoBanne HbIOTOHOBCKOM JKUAKOCTH.

Pa3nen 4. A3oTcoaep:kaiiye OpraHuyeckne coeJHHeHust 1

Tema 4.1. AMUHBI.
AMHHOKHCJIOTBI.
benkn

JIMYHOCTHBIE Pe3y/IbTAThI: CIOCOOHOCTH HOHMMATh M IPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY
W apryMeHTHl APYTUX IPU aHAIN3E PA3UIHBIX BHJIOB y4eOHOW NEATETbHOCTH; IIEHHOCTHOTO
OTHOIICHHS! K HCTOPHYECKOMY W HAyYHOMY HACJICIUIO OTEYECTBEHHOW XHMHH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEICHHUE U MIOCTYNKU CBOMX TOBAapUIIEH ¢ IO3ULMI HPABCTBEHHBIX U IPABOBBIX
HOPM U OCO3HAHHE IOCJIEACTBHI ATUX MOCTYIIKOB; TOHUMAHUS CIEIM(PUKA XUMHHM KaK HayKH,
oco3HaHMsi €€ pond B (OPMHPOBAHMU PALMOHATEHOTO HAyYHOTO MBIIIICHHS, CO3JaHUH
LIEJIOCTHOTO TPEJCTaBICHUsI 00 OKPYXKAaloIIeM MUpe Kak O €IWHCTBE NMPUPOJBI U YeNIOBEKa, B
MO3HAaHWUH TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoOJIeM COXPAaHEHUs MPHUPOTHOTO
paBHOBecHs

IMo3naBaTteabHblie Y'Y /I: ucnonb30BaTh NpYU OCBOSHUU 3HAHUHM MTPUEMBI JTOTMUECKOTO MBIIUIEHUS
BBIZIETATh XapaKTepPHBIE NPH3HAKW MOHSITHH M YCTAaHABIMBAaTh UX B3aHMOCBSI3b, HCIONB30BATh
COOTBETCTBYIOLINE TOHSTHS Ul OOBSCHEHUS OTIENbHBIX (AaKTOB W SIBICHWI; BBIOMpPATbH
OCHOBAaHUSI M KPUTEPHH JUTS KIACCU(HKAIIMU BELIECTB M XMMHUECKUX PEaKlHil; yCTaHABIMBATH
MIPUYMHHO-CIIEICTBEHHbIE CBA3U MEXly U3y4aeMbIMU SBICHUSIMMU;

KommyHukaTupHble Y'Y/l 3a1aBaTh BONPOCH! 110 CYLIECTBY 00CYKIaeMON TEMBI B X0J1€ Halora
W/MIM JWUCKYCCHH, BBICKAa3BIBaTh HAEH, (OPMYIHPOBATH CBOM IPEMJIOKEHUS OTHOCHTENHHO
BBITIOJTHEHUSI IPEUTOKEHHOM 3a/1a91

Perynatuubie Y'Y/ caMOCTOATENBHO IIAHUPOBATH M OCYILECTBIATH CBOIO IO3HABATEIILHYIO
JIeITeNTbHOCTD, OIpenesst e€ IeNd M 3ajadd, KOHTPOJIHMPOBATh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTUPOBaTh  MpeJJiaraeMblii  aJrOpuTM JSWCTBUIl TPH  BBIIOJHEHMHM Y4eOHBIX H
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HCCIIeI0BATEIbCKUX 3aad, BbIOMpaTh Hanbosee 3(GPEKTHBHBII CIOCO0 UX peuieHHs ¢ y4EToMm
IOJIY4YCHHUsI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUYECKHX PEaKIMsX;

Cojaeprxanue yue0HOro MaTepuaja 1

AMuHBL. MeTWIIaMHH M aHWIWH: CO- CTaB, CTPOCHHE, (PU3MYECKUe W
XMUMHYECKUE CBOWCTBA (TOPEHHUE, B3aUMO/ICHCTBUE C BOJON M KUCIOTAMH).
AMUHOKHUCIIOTHI KaK aM(pOTepHBIC OpraHUYeCKHe CoeTUHEeHUS Du3mueckue
W XUMHYCCKAE CBOWMCTBA AaMUHOKUCIOT (HA TIpUMEpe TJIMIMHA)
Buonornueckoe 3HaueHNE aMUHOKHUCIIOT

IlenTuast

Benku kak mpupoaHbIe BBHICOKOMOJEKYIApHbIE coenuHeHus [lepBuuHas,
BTOpPHYHASA M TPETUYHAS CTPYKTypa OeskoB XUMHUYECKUE CBOUCTBA OEIKOB:
THJIPOJIN3, ICHATYPAITHsI, KAYECTBCHHBIC PEaKIIUK Ha OCITKU
JlemoHcTpanuu

JICHATypaIs OCIIKOB TIPU HArpeBaHWU; IIBETHBIC PEAKIIUH OCITKOB

PackpbiBaTh CMBICT HU3y4aeMBbIX TTOHSATHH
(BBIBJIATE WX  XapakTepHBIC  TMPH3HAKH),
YCTaHaBIMBATh WX B3aUMOCBS3b, HCIIOIH30BaTh
COOTBETCTBYIOIIUC TMOHATHS TpPU OMUCAHUH
cocTaBa, CTPOCHUS u MPEBpALLCHUI
OpraHUYECKUX COETUHEHUN

Hcnonb3oBaTh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUS MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAIIEHHON) bopmyn
OpPTaHUYECKUX BEIIECTB

Onpenensaty NPUHAIICKHOCTh  BEHIECTB K
OTIPENIeNIEHHOMY KIIACCy MO COCTaBY U CTPOCHHIO,
Ha3bIBaTh ux o CHCTEMaTHYECKON
HOMEHKIIATYpE; MPUBOIUTH TPHUBUAIIEHBIE
Ha3BaHUS OTACIBHBIX MIPEACTaBUTENICH
XapakTepu3oBaTh COCTaB, CTpOEHHE,
MpUMCHEHHE, (DU3NYECKUE ¥ XUMHYECKHE
CBOWCTBa, BaXHEUIIME CIOCOOBI TONYYCHHUS
TUNMYHBIX MPEJCTABUTENCH a30TCOACPKAIIUX
coeauHeHni (TmnuHa U OenkoB) [loscHATH Ha
MpuMepax 3HAYeHUWE OCJIKOB JUIS OpraHu3Ma
YeJoBeKa

Hcmons30BaTh  €CTECTBEHHO-HAYYHBIE METOJIBI
MO3HAaHWsT —  HAONIOmaTb W ONHKCHIBATH
JIEMOHCTPAIIIOHHBIH YKCTIEPUMEHT
CaMOCTOSATENHHO TUIAHUPOBATh U OCYILECTBIIAThH
CBOIO MMO3HABATEIbHYIO JIeSITeTIBHOCTh;
MPUHUMATh AKTHBHOEC Yy4YacTHE B TPYIIOBOU
Y4eOHOU AeATEIHLHOCTH

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

Pazne. S. BbicokoOMoJ1eKyIsIpHbIE cOeIUHEHUs 1

Tema 5.1
ILnacTmaccnl.
Kayuyxu. Bosiokna

JIMYHOCTHBIE Pe3yJbTaThl: COOMIOJECHHS NPaBMI O€30MIaCHOTO OOpalIeHWs C BEIECTBAMH B
OBITY, TIOBCETHEBHOH XU3HU U B TPYHOBOIl NEATETHHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
WHJMBUyaTbHOIM TpaeKTopuK oOpa3oBaHus, Oynyuiei nmpodeccuu U peaau3anyuu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB € Y4€TOM JHMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHM, MHTEPECOB U
noTpeOHOCTeH 00IIecTBa;

Ilo3naBaTtesabHble YY/I: CTPOUTH JIOTMYECKHUE PACCY)KICHUS (MHAYKTHBHBIE, I€IyKTUBHBIE, 110
aHAJOTHH), BBIABISITH 3aKOHOMEPHOCTM ¥ TIPOTHBOPEYMS B PacCMaTPUBAEMBIX SBICHUAX,
(opMynmupoBaTh BBIBOJBI M 3aKITIOYEHHS; NPHMEHSATH B IIPOLECCEe MO3HAHUS HCIOJIB3yeMble B
XMMHHU CHMBOJHYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3OBEIBATE MOJIETbHBIE IPECTaBICHHSI —
XUMHYECKHH 3HaK (CHMBOII) 3JIEMEHTa, XUMHIecKas (GpopMyiia, ypaBHEHHE XUMUYECKOH peaKIiu
Ipu  pCHICHUH yl[e61-u>1x IMO3HABATCIbHBIX M TPAKTUYCCKUX 3aJa4, HNPUMCHATHL Ha3BAHHBIC



https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/5452/
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MOJIENIbHBIE MPEACTABICHUS AN BBIABICHHS XapaKTEPHBIX MPU3HAKOB M3yYaeMBIX BEILECTB H
XUMHUUYECKUX PEAKLINHI;

KommynukatuBable YY/[: BBICTYHaTh C Mpe3EHTALEd pe3ylbTaToB IO3HABATENbHOU
JIEATETBHOCTH, MOTyYEHHBIX CAMOCTOSITENIFHO UIIH COBMECTHO CO CBEPCTHHKAMM TIPH BHIOTHEHUT
XMMHYECKOTO SKCIIEpUMEHTa, IPAKTUUECKOH pPabOTHl 10 HCCIIETOBAHHMIO CBOWMCTB H3y4aeMBIX
BEIECTB, peaN3aliy y4eOHOro NpoekTa ¥ (GopMyIHpoBaTh BBIBOABI MO pe3yibTaTaM
MIPOBEAEHHBIX WCCIIMOBAHUI ITyTEM COINIAaCOBAaHMS IO3UIUH B Xone OOCYXIeHHs M oOMeHa
MHEHUSIMHU

PeryasituBuble YVY]I: OCyLIECTBIATh CAMOKOHTPOJb CBOEH JEATENBHOCTH Ha OCHOBE
caMOaHaJIM3a U CaMOOLIEHKU

Cojaepxanue y4eOHOro npeamMera 1

1. OCHOBHBIE MOHSTHS XUMHH BBICOKOMOJIEKYJSIPDHBIX ~ COCIMHEHHIL: Briazgets H3y4aeMBIMU xumuueckumu | https://resh.edu.ru/subject/less
MOHOMEp, TIOJMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPH3AIHH, TOHATHAMH: DAaCKpbIBaTh CMBICI H3y4aeMbIXx | 0n/6095/
cpelHsst  MonekyispHas — Macca  OCHOBHBIE — METOABI  CHHTE3a HNOHATHI W TPHUMEHATh OTH ToOHATUs mpu | https://resh.edu.ru/subject/less
BBICOKOMOJICKYJISIDHBIX ~ COCAMHCHHH  —  TMOJUMEpH3alus U OITMCaHUU cocrasa u crpoeHust | 0n/6152/
MOJIMKOH/ICHCALIHS BBICOKOMOJIEKYJISIPHBIX OpraHuueckux Bemrects, | https://resh.edu.ru/subject/less
Ilmactmaccsl  (HONMMATWIEH,  MOJUNPONWICH,  IOJUBHHWIXIOPHI, UL OOBSCHEHUS OTICIBHBIX (PaKTOB H SBICHHUH on/4777/
HOJIUCTHPOIT). Hcrnonb30BaTh XHMUYECKYIO CHMBOJMKY st | https://resh.edu.ru/subject/less
Harypanpueiii  u CHHTETHYECKHE  KayIyKH (OyTaneHOBBIH, COCTaBJICHUSI CTPYKTYPHBIX (opmys BemiecTs u | 0n/4823/

XJIOPOTIPEHOBBII W HM30IPEHOBHII). BoslokHa: HaTypanbHble (XJIOIOK,

IIepCTh, MIENK), WCKYCCTBEHHBIC (aleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KalpOH U JIAaBCaH)
JlemoHcTpanus

O3HAKOMJICHHE C 00Opa3laMH HPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayYyKOB

YpaBHEHUH  peakuuil
MIOJIMKOHICH AU

MoJIMMEpu3aliun nu

HNuauBuayanbHBIE IPOEKTHI
IIpoeKT M3roTOBICHNS TH3yHA

Pa3nen 6. TeopeTnueckne 0CHOBbI XMMHH 9

Tema 6.1. Ctpoenne
aTOMOB.
Hepunoauyeckuii
3aKOH H
epuoguyeckas
CHCTEMA XUMHYEeCKHX
sjaementoB /1. U.
MenpeneeBa

JIn4HOCTHBIE pe3yIbTaThl: CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JTIOTUKY
U apryMeHTHl APYTHX IPU aHAIW3€ PA3IUYHBIX BHJOB y4eOHOW NEATEIbHOCTH; LEHHOCTHOTO
OTHOIIEHHS! K HCTOPHYECKOMY W HAyYHOMY HACJICIUIO OTEYECTBEHHOW XHMHH; TOTOBHOCTH
OILIEHNBATh CBOE MOBECHHUE U IIOCTYIIKH CBOMX TOBAPUINEH C TO3HIII HPAaBCTBEHHBIX 1 ITPABOBBIX
HOPM M OCO3HAHHE IOCIEACTBHI 3TUX MOCTYIIKOB; IOHUMAHHUS CIEIU(PUKA XUMHH KaK HayKH,
oco3HaHMs €€ pomd B (POPMHPOBAHMM PANMOHATEHOTO HAYYHOTO MBIIIICHHS, CO3JaHUH
LIEJIOCTHOTO TPEJCTaBICHUsT 00 OKpYXKaloIleM MHpe Kak O eIMHCTBE MPUPOJBI M YeJIOBEeKa, B
MO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHWH Mpo0JieM COXPaHEeHUs IPHUPOTHOTO
paBHOBecus

IHo3naBaTenbHble YY /I: UCTIOIB30BATh IPU OCBOCHUH 3HAHUH NPUEMBI JIOTHYECKOTO MBIIIJIEHUS
BBIZIETATh XapaKTepPHBIE NPH3HAKW MOHSITHH M YCTaHABIMBAaTh UX B3aHMOCBSI3b, MCIOJB30BATh
COOTBETCTBYIOIINE TIOHSATHS JUII OOBSCHEHHS OTIENbHBIX (DaKTOB M SIBICHUI; BBIOMpPAThH
OCHOBAaHUSI M KPUTEPHU JUIS KIACCU(HUKAIMU BEHIECTB M XMMHUECKUX PEaKNHil; yCTaHaBIHBATH
MIPUYUHHO-CIIEACTBEHHBIE CBSA3M MKy M3yJIaeMBbIMH SIBICHUSIMU,



https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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KommynukatuBHble YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CY’KAaeMOM TeMBI B X0Ji€ JHajIora
W/MIM  JUCKYCCHH, BBICKa3blBaTh HIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIIBHO
BBIMOJTHEHUSI MIPEUIOKEHHOM 3a1auu

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBaTh M OCYHIECTBIATH CBOIO ITO3HABATEIbHYIO
JIeITeNTbHOCTD, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeoOXOIMMOCTH
KOPPEKTHPOBaTh IMpeJylaraeMblii aJrOpuTM JAEHCTBHI IpH  BBHIIONHEHHH YYeOHBIX W
HCCIIe0BaTEIbCKUX 3a1ad, BEIOMpaTh HanbOoiee 3(QQEKTHBHBIH CIIOcO0 MX pelIeHHs ¢ yI&ToM
I0JIy4EHUsI HOBBIX 3HAHUI O BEIIECTBAX M XUMHUYECKHUX PEAKLIUSX;

Cojaeprxanue yue0HOro MaTepuaja 1

1. Xumuyeckuil 3meMeHT AtoMm  Snpo aToma, M30TOMBL. DIIEKTPOHHAS
000J04YKa DHEepreTHYeckrue ypoBHH, IOAYPOBHU ATOMHBIE OpOUTANH, S-,
p-, d-anemeHTsl OCOOCHHOCTH  paclpesielieHHs  DICKTPOHOB IO
opOHTAIsIM B aroMax OJJIEMEHTOB MEPBBIX UETHIPEX IEePHOJOB
DeKTpoHHas KOH(UTYpaIys aTOMOB
Ilepuomuueckuit 3akoH u Ilepuoandeckas
3JIEMEHTOB

O U MengeneeBa CBs3p mepuoaudeckoro 3akoHa u [lepuoagmdeckoit
cucTeMbl XuMuueckux snemeHtoB J[ M MenneneeBa ¢ coBpeMEHHOMN
TEOpHEH CTPOCHHsS aTOMOB 3aKOHOMEPHOCTH H3MEHECHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX HMH HPOCTBIX M CIOXKHBIX
BEILECTB II0 pyNIaM U NepuojaM 3HaueHUE NEePUOJUUECKOIO 3aKOHa B
Pa3BUTHU HAYKH

JleMoHCcTpanuu

Bunpr tabnun «[lepuonuueckas cucteMa XUMHYSCKUAX dieMeHTOB J[ U
Memnneneepa»

CUCTEMAa XHUMHUUYCCKHUX

TIOHATUI
MPU3HAKH),

PackpbiBaTe  CMBICT ~ H3y4aeMBIX
(BBIBIAT  HMX  XapaKTepHbBIE
YCTaHaBIMBAaTh UX B3aUMOCBSI3b
PackpeiBath cMmbIc nepuoanyeckoro 3akona i 1
MeHneneeBa u JIEMOHCTPHUPOBATH ero
CHUCTEMATU3UPYIOUIYIO,  OOBSICHUTCIBHYIO U
MIPOTHOCTHYECKYIO (DYHKIUU

XapakTepu30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB

XAMHYECKUX  OJIEMEHTOB  1—4  TIepHOJIOB,
UCTIOJB3YS TIOHATHS
«s-, p-, d-a5eKkTpoHHbBIE opOuTanm,

«IHEpPreTHYecKUe YpOBHU»
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMUYECKUX 3JIEMEHTOB M HUX COEJUHEHHH IO
nepuoaam

u rpynmnam Ilepnoauueckoit CUCTEMBI
xuMudecknx dnmemenToB J| I Menneneena

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

Tema . CTpoenue
BelllecTBA.
MHoroodpa3ue
BeIlleCTB

JIMYHOCTHBIE Pe3yJIbTaThl: AKTUBHOI'O HETPHUATHS NEHCTBUMN, MPUHOCSIIMX BPEA OKPYKaroleH
MIPUPOJHON Ccpele, YMEHHsS HPOrHO3MPOBAaTh HEOJIATONPUSTHBIE YKOJIOTMYECKHE ITOCIEACTBHS
MpeANpUHUMAaeMBbIX AEHCTBUII W MNpedoTBpallaTh MX; HAJIU4YMs Pa3BUTOIO HKOJOIMYECKOro
MBILIJICHUS, 3KOJIOTUYECKON KYJIbTYpBI, OIBITA JESATEIBHOCTH YKOJOIMYECKOH HallpaBIEHHOCTH,
YMEHUsI PyKOBOJCTBOBATLCS MU B II03HABATEIbHON, KOMMYHUKAaTHBHON U COLIMANIBHOM NpaKTUKeE,
CIIOCOOHOCTH M YMEHHSI aKTHBHO MTPOTHBOCTOATH HICOJOTHH XeMO(hOOHH;

Ho3naBarenbHple YY/I: BoageTb OCHOBaMH METOAOB HAy4yHOIO IIO3HAHUS BELIECTB MU
XMMHYECKHX peaknuif; (opMynHpoBaTh II€NH U 3aJadd HCCIENOBAHHSA, WCIONB30BaTh
MOCTABJICHHBIE W CAMOCTOSTENIBHO C(OPMYIHPOBAHHBIE BOIPOCH B KAauecTBE WHCTPYMEHTA
TO3HAHUS ¥ OCHOBBI /U1 (POPMHUPOBAHUS THIIOTE3HI 110 MTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CyX/IeHUH; BlIaleTh HABbIKAMU CaMOCTOSTEIBHOTO IUIAHUPOBAHMS U NPOBEAEHUS YUEHUUECKUX
9KCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUsS HAOJIIOAATh 3a XOJOM IPOLECcca, CaMOCTOSATEILHO
HNpPOTHO3MPOBaTh €ro pe3yibTaT, (GOpMyIHpPOBaTh OOOOIICHUS W BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEJOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOAETaHHOI
paboTe; TMpHOOpETaTh OMBIT YYCHHYECKOW MCCIEeOBATENILCKOM M IPOEKTHOH NesATeIbHOCTH,
MPOSIBIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEIFHOMY IIOMCKY METOJOB DPEIICHUS
MIPAaKTHYECKHX 33/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B ITO3HAHNS,



https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
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KommynukatuBHble YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CY’KAaeMOM TeMBI B X0Ji€ JHajIora
W/MIM  JUCKYCCHH, BBICKa3blBaTh HIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIIBHO
BBIMIOJTHEHUSI MIPEUIOKEHHOM 3a1auu

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBaTh M OCYHIECTBIATH CBOIO ITO3HABATEIbHYIO
JIeITeIbHOCTD, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBaTh IMpeJylaraeMblii aJrOpuTM JAEHCTBHI IpH  BBHIIONHEHHH YYeOHBIX W
HCCIIe0BaTEeIbCKUX 3a1ad, BHIOMpaTh Hanboiee 3(QEKTHBHBIN CIOCO0 MX peuIeHus ¢ yIE€ToM
II0JIy4EHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEaKLUsX;

Cojaepxanue y4eOHOro npeamMera 1

1 Crpoenue BemiecTBa XHMHUYECKas CBA3b BHIBI XUMHYECKOH CBs3U
(KoBaJieHTHasl HEMOJApHAsT W TOJApHAs, HOHHAs, MeTalIn4ecKas)
MexaHH3MBI 00pa30BaHMs KOBAJIEHTHON XUMHUYECKOH CBs3U (OOMEHHBIH 1
JOHOPHO-aKIETITOPHBII) Bopoponnas CBSI3b BanenTtHocts
OnexrpooTpunarensHocTs CreneHb oOkuciaeHus LHoHBI: KaTHOHBI U
AQHHOHBI

BemecrtBa MONEKyISIpHOTO M HEMOJIEKYISIPHOTO CTPOEHHS 3aKOH
MOCTOSIHCTBA COCTaBa BEIIeCTBA THIBI KPUCTAUIMUECKUX DPEMIETOK U
CBOICTBA BEILECTB

TlonsTue o mucnepcHbIX cucteMax McTHHHBIE M KOJIOMIHBIE PacTBOPHI
MaccoBas 10715 BELECTBA B PACTBOPE
Knaccuopukanus  HEOpPraHMYECKHX  COCJUHEHUI
HEOpraHW4ecKkux BemlecTB I'eHeTnyeckas CBs3b
BEILECTB, IPUHAJICIKAIUX K Pa3IMYHBIM K1accaM

Homenknatypa
HEOPraHUYeCKUX

PackppiBaTh cMbIcn ~ M3y4aeMbIX ~ HOHATHI
(BBLAETATh WX XapakTepHble IpU- 3HAKH) H
MPUMEHSTH 3TH IIOHATHS P OIIMCAHUU COCTaBa U
CTPOCHUSI BEIECTB, IS OOBSICHEHHS OTIEIBHBIX

(hakToB

U SIBJICHUA

Onpenensitsh BH/IBI XUMHYCCKOH CBSI3U
(KOBaJICHTHOH, HOHHOM, METaJUTHIECKOM,
BOJIOPOIHOM) B COCTUHEHMSIX; THIT
KpUCTAJUINYECKOU peméTku KOHKPETHOTO
BelIeCTBa

OHpeI[eJ'IHTL BAJICHTHOCTb U CTCIICHb OKHCJICHUA
XUMHYCCKHUX JJICMCHTOB B COCAWHCHUAX
pas3IM4Horo cocraBa

HpOBOZ[I/ITB BBIYMCIICHUA C HCIOJB30BAHUEM
TMOHATHUSA «MacCcoBasd OO BEUIECTBA B pACTBOPE»

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

HWuanBuayaibHble NPOEKTHI
XuMusi BOKpYT Hac.

Tema 6.3.
XuMuuyeckue
peakuuu

JIMYHOCTHDBIE Pe3yJbTAThI: COOMIONCHHS NMpaBUI O€30MacHOr0 oOpalleHus C BELIeCTBAMH B
OBITY, TIOBCETHEBHOM JXM3HU U B TPYIOBOI JEATEIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY BBEIOOpY
WHJMBUIyaTbHOI TpaeKTopuK oOpa3oBaHus, Oynyiiei nmpodeccuu U peaaus3anyuu COOCTBEHHBIX
KW3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, WHTEPECOB H
moTpeOHOCTEH 00IIeCTRA;

[o3naBaTenbHble YY/: CTPOUTH JIOTHYECKHE PAacCyXIeHHs (MHIYKTHBHEIC, ICAYKTHBHEIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PAcCMAaTPUBAEMBIX SIBICHUSAX,
(GopMynmupoBaTh BBIBOJBI M 3aKITIOYCHHS; MPUMEHATh B INIPOIECCEe IO3HAHMS HCIONB3yeMbIE B
XMMHHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBEIBATE MOJEIBHBIC NMPEICTaBICHUS —
XUMHYECKHH 3HaK (CHMBOII) 3JIEMEHTa, XUMHUYecKas (GopMyia, ypaBHEHHE XUMHUYECKOH peaKIiu
NPU PEIICHHN Y4YeOHBIX MO3HABAaTENbHBIX W MPAaKTHYECKHX 3a/ay, INPUMEHSATh Ha3BaHHbBIC
MOJEIBbHBIC TIPEACTABJICHUS I BBIABJICHUSA XapaKTECPHBIX NPU3HAKOB HU3YyYaEMbIX BCIICCTB U
XUMHYECKIX PEeaKIHii;

KovmmynukatuBabple YVY/I: BbICTYyHaTh ¢ Ipe3eHTalUeld pe3ylbTaToB IO3HABATEIBbHOU
JIeITeTbHOCTH, MOTyYEHHBIX CAMOCTOSTEIFHO T COBMECTHO CO CBEPCTHHKAMH IIPH BHIITOJTHEHAN
XMMHYECKOTO SKCIIEpUMEHTa, MPAKTUUECKOH pPabOTHI 10 HCCIIEOBAHHMIO CBOWCTB HM3Yy4aeMBIX
BELIECTB, peanu3alyu y4eOHOro mpoekta H  (OpMyJIHPOBAaTh BBIBOJBI 0 Pe3yNbTaTaM



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
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MPOBEAEHHBIX MCCIIEAOBAHUI MyTEM COINIacOBaHMs IMO3MLUI B Xome oOCyXaeHus u oOMeHa
MHEHHSMH

PeryasituBuble YVY]I: oOCylIECTBIATh CAMOKOHTPOJb CBOEH JEATENbHOCTHM Ha OCHOBE
caMOaHaJM3a M CaMOOLIEHKH

]

Coaepxxanue yuedOHOro MmaTepuaia

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

1. XuMuYecKas peakius. 3
Krnaccndukammss XUMHYECKMX  peaknuuii B HEOPraHWYECKOH W
OpPTraHMYEeCcKOi XUMUH 3aKOH COXPaHEHHs MacChl BEIIECTB; 3aKOH
COXpaHEHHs U MPEBPAICHHS SHEPTUH TIPH XUMUYECKUAX PEaKkIusIxX
CkopocTh peaknu, €€ 3aBHCHMOCTH OT pa3JH4YHBIX (paKkTOpoB
O6paTuMble peakiuu XuMudeckoe paBHoBecre MakTopbl, BIUSIONLINE Ha
COCTOSTHHE XUMHUUIeckoro paBHoBecHs [Ipuannm Jle arense
OnexTponmTHdeckass guccormanysi CribHBIE W Cla0ble 3JIeKTPOJIHTHI
Cpena BOIHBIX PacTBOPOB BEIIECTB: KHCNasi, HEHTpalbHas, IIEIOYHASL
Tlonstue o BomopomHoMm mokasatene (pH) pactBopa. Peakiun noHHOTO
obmena ['uaponn3 OpraHuYecKiuX U HEOPraHUIECKUX BEIIECTB.
OKHCINTETbHO-BOCCTAHOBUTE/IbHbIE peakuuu [onsarue 00
JNEKTPOIIU3E PACIUIABOB M PACTBOPOB coJieil. [[prMeHeHne AIeKTPOIIH3a.
JdemMoHcTpauumn

MOJENN KPUCTAUINYECKHX PEImETOK; Pa3IoKeHne IIepoKCcHIa BOZOpoaa
B IIPHCYTCTBHH KaTaJH3aTopa

IIpakTHYecKHne 3aHATHS 2

IIpaktuueckas pabora 6. BimsHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTH
XUMHYECKOH peaknuu. BpIuMcIeHHs: pacdeTl ¢ HCIOIB30BAaHUEM
HOHATHSI «MaccoBast IO PAacTBOPEHHOIO BEIIECTBA»; PAcUETHl IIO
YPaBHEHUSIM XHUMHYECKHX pEaKIUi, B TOM UHCIE TEPMOXUMHIECKHE
pacyéThl

JlaGopaTopHble 3aHSITHS 2

JlaboparopHass paGota 1. IlpoBemeHue peakiuii HOHHOTO OOMEHA;
OIpEe/IeNIeHHE CPeIbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAIBHOTO

OOBACHATH 3aBHCHMOCTD CKOPOCTH XHMHYECKOH
PEaKIMy OT Pa3NUIHBIX (haKTOpoB

OmnpenensiTh XapakTep CMEIIEHUS XUMUYECKOTO
paBHOBeCHS] B 3aBHCUMOCTH OT BHEIIHEro
Bo3zaeiicTBus (mpuHiun Jle Llatense)
CoCTaBIATh yYpaBHEHHS PEAKIUH Pa3IUIHBIX
TUIIOB; TMOJHBIE W COKpamIéHHbIE HOHHBIE
YpaBHEHHUS peakIWii, YYUTHIBAas YCIOBHS, IPHU
KOTOPBIX 9TH PEaKLIH HAYT IO KOHIA
IMoaTBepkaaTh CyIIECTBOBAaHUE T'€HETHYECKOW
CBSI3H MEXJy HEOPTaHWYECKHMH BEIECTBAMH C
MOMOIIBIO ypaBHEHUit COOTBETCTBYIOIINX
XUMHUYECKUX peaKIui

ITpoBoauTts, Ha0Io1aTh u OIIUCHIBATh
XUMHYECKHUH OSKCIEPUMEHT: 110 OIpE/ICICHUIO
cpenbl BOJHBIX PAaCTBOPOB BEUIECTB, BHISBICHHIO
YCIIOBHH NPOTEKaHHs peakliid HOHHOTO OOMeHa,
W3YYEHHIO BIMSHUS Pa3INYHBIX (PaKTOPOB Ha
ckopocTh  peakumii  CremoBarh — IpaBUIIaM
10JIb30BaHUS XUMHUYECKON nocyaoun u
abopaTopHBIM 000pYIOBaHUEM

IpencraBnsaTs Ppe3yIbTaThl XHMHYIECKOTO
SKCIIEpMEHTa B (OpMe 3aliCH ypaBHEHUH
COOTBETCTBYIOIINX PEAKIMH U JeNaTh BHIBOJBI HA
HX OCHOBE

[IpoBOIWTE  BBIYMCICHUS IO  YpaBHEHUSIM

esson/4938/

HHANKATOpa 1
XHMHYECKHX  peakuuif, B  TOM  4HUCIe
TEPMOXUMHUYECKHE PACUEThI
Paznen 7. Heoprannueckasi XumMusi 3
Tema 7.1. JIMYHOCTHBbIE Pe3yabTAThI: CIOCOOHOCTH MOHUMATh M MPHHUMATH MOTHBEI, HAMEPEHHS, JIOTHKY
Hemeranast W apryMeHTHl APYTUX IpPU aHAIN3E PA3IMYHBIX BHIOB y4eOHOW NEATEeIbHOCTH; IIEHHOCTHOTO

OTHOIIEHHSA K HMCTOPUYECKOMY M HAy4YHOMY HaCJICIAUIO OTCYECCTBCHHOM XHUMHUH; TOTOBHOCTH
OLICHUBATH CBOE MOBEICHUE U TOCTYIIKH CBOUX TOBapI/IL[IGI;'I C HOBI/IL[I/II\/'I HPaBCTBCHHBIX U IMTPABOBBIX
HOPM U OCO3HAHHUE HOCJ’[e)lCTBI/Iﬁ OTUX MNOCTYNKOB; ITOHUMAaHUSA Cl'leL[I/I(bPIKH XUMHUHU KaK HayKH,
OCO3HaHUuA eé poim B q)OpMI/IpoBaHI/II/I PpauOHAJIBHOI'O HAYYHOI'O MBIINUJIEHUA, CO3JaHUN
HEJIOCTHOTO IPEACTABIICHUS 00 OKpYXXawImeM MHPE KaK 0 €AMHCTBE HNPUPOJLI U YCIOBCKA, B
MO3HAaHUKU MTPUPOJIHBIX 3aKOHOMepHOCTefI n peuIeHun HpOGJ’IeM COXpaHCHHUSA TIPUPOJHOTO
PaBHOBECHUSA



https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/4938/
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Ilo3naBaTeabHble Y'Y /I: ucnonb30BaTh NpU OCBOCHUU 3HAHUM MTPUEMBI JJOTMUECKOTO MBIIUIEHUS
BBIIIECTATh XapaKTepPHbIE NMPHU3HAKHW MOHITHH M YCTaHABIMBATh UX B3aHMOCBS3b, HCIONB30BATh
COOTBETCTBYIOIIME TOHATHSA JUIi OOBACHEHHMS OTHCHBHBIX (DAKTOB W SIBICHUH; BBIOMpATh
OCHOBaHHUS M KPUTEPHUH I KIACCH(HKALNK BELIECTB M XUMHYECKHX PEaKIHil; yCTaHABIHBATh
MIPUYUHHO-CIIEACTBEHHEIE CBSA3U MKy M3yJIaeMBbIMH SIBICHUSIMU;

KommynunkaTusHusble Y'Y /I 3a1aBaTb BOIPOCH! 110 CYIIECTBY 00CYXKJaeMOM TEMBI B X0/ JIanora
W/WIM JWACKYCCHH, BBICKAa3bIBaTh HAEH, (OPMYIHPOBATH CBOM IPEMJIOKCHUS OTHOCHTEIIHHO
BBINOJHEHUS NIPEUI0KCHHON 3a1a4n

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBaTh M OCYHIECTBIATH CBOIO ITO3HABATEIbHYIO
JIeATeTbHOCTD, ONpenesist e€ Ield M 3ajadd, KOHTPOJIMPOBAaTh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBaTh MpeJUlaraéMblii  aqroput™M AeHCTBUI MHpH  BBIMONHEHHM Y4eOHBIX H
HCCIIeI0BATEIbCKUX 3aad, BBIOMpaTh Haunboiee 3GPEKTHBHBII CIOCO0 UX pelIeHHs ¢ YU4ETOM
MOJTy4YEeHUsI HOBBIX 3HAHHH O BEIECTBAX U XMMHUECKUX PEAKIHAX;

Conepskanue y1e0HOro mpeaMera 3 https://resh.edu.ru/subject/l
1 Hemeramner Ilonoxxenne HemerauioB B [lepmommueckoll cucreme 1 PackpbiBaTh ~ CMBICT ~ M3y4aeMbIX  MOHATHH | €5S0N/5939/
XUMUYECKUX dJieMeHToB [ M MenmeneeBa U OCOGEHHOCTH CTPOCHHS (BBImENATh WX XapakTepHele mnpusHaku) u | https://resh.edu.ru/subject/|

aTomoB Du3mueckue CBOWCTBA HEMETAUIOB AJUIOTPOIHS HE- METalIoB
(Ha mpuMepe Kuciopona, cepsl, ¢ochopa U yriaepona) XUMHUECKHE
CBOWCTBa BaKHEUIIMX He- METAJUIOB (TAJIOTEHOB, CepHl, a30Ta, (ocdopa,
yIIIepo/ia ¥ KPEMHHS ) H UX COSANHEHUH (OKCHIIOB, KHCIOPOCOAePIKAIINX
KUCJIOT, BOJOPONHBIX  coenuHeHuil). [IprMeHeHHMe  BaKHEHIIMX
HEMETaJUIOB ¥ UX COSAWHEHHUN

IIpakTHYecKHe 3aHATHS 2

IIpakTuueckoe 3anatue 7. PenieHne skcrepUMEHTAIbHBIX 3a/1a4 [0 TEME
«Hemeramnpy; pacu€Thl Macchl BemlecTBA WM 00bEMaA Tra3oB IO
W3BECTHOMY KOJIMUECTBY BEIECTBA, Macce WM OO0BEMY OFHOTO U3
Y4YaCTBYIOIIMX B PEaKI[HU BEIIECTB; Pacu€Thl Macchl (00bEMa, KOJIMYECTBa
BEILIECTBA) IPOAYKTOB PEaKIMH, €CJIU OJHO U3 BELECTB UMEET IPUMECH

MIPUMEHSATH 3TU MMOHATHS IPH ONMCAHUU COCTaBa U
CTPOCHUS BELIECTB, IUISI OOBSCHEHUS OTAEIBHBIX
(hakTOB U SABICHUI

OOBSICHATD oomue 3aKOHOMEPHOCTH B
HW3MEHEHUH CBOMCTB HEMETAIIJIOB

Y UX COCJMHEHHH ¢ y4ETOM CTPOCHHUS UX aTOMOB
u mnonoxenus B Ilepuonmueckoil cucreme
xuMu4eckux 3yeMenToB Jl 1 Menneneera
XapakTepu3oBaTh (oTICHIBATE) o0mue
XHMHYECKHE  CBOMCTBA  HEMETAJIOB,  HX
BOXHEMIINX COENUHEHUH, TOATBEPXKIask 9TO
onKcaHue pUMepamMH YpaBHEHUH
COOTBETCTBYIOIIUX XUMHUYCCKUAX PEAKITUI
XapakTepu30BaTh BIUSHAC HEMETANIOB U HUX
COCJIMHCHUN Ha JKUBBIC OPTaHU3MbI; OMHUCHIBATH

MpUMEHEHUE B Pa3IHYHBIX obmacTax
MPaKTHYECKOH NESTENbHOCTH YeTI0BeKa
PackpriBats CYIIHOCTh OKHCIIUTENHHO-
BOCCTAHOBHUTEIFHBIX ~ PEAKIUA  MMOCPEICTBOM
COCTaBIICHHSI  JJEKTPOHHOTO OamaHca 3TUX
peaxuuit

[IpoBoauth peakuuu, MOATBEPIKIAIOIINE

XapaKTepHble CBOICTBA M3Yy4aeMbIX BEIIECTB;
pacro3HaBaTb  ONBITHBIM  NYyTEM  aHHOHBI,
MPUCYTCTBYIOIINE B BOAHBIX pacTBOpax

Halmronate ¥ ONHCHIBATH JEMOHCTPAI[OHHEBIE
OIIBITHI, NPOBOAWTH M ONHCHIBATh XHMHYECKUH

esson/5913/



https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/
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SKCHEPUMEHT (1ab0paTOpHble M TPAKTUYECKHE
paboTer)

IpencraBnsaTsb pe3ynbTaThl XMMHYECKOTO
SKCIIEpHMEHTa B (OpMe 3alicH ypaBHEHHH
COOTBETCTBYIOIINX PEAKIMH U JeNaTh BHIBOABI HA
HX OCHOBE

CrenoBaTh IpaBHIIaM MOJNB30BAHMS XHMHIECKOH
MOCYOH | JTabOpaTOpPHBIM 000pyJOBaHUEM
IIpoBogUTH  BBIYMCIECHUS 1O  YpaBHEHUSIM
XUMHUYECKUX PEAKLIUN

CaMOCTOSITENbHO TIAHUPOBATh M OCYIIECTBISTH
CBOIO M03HABATEIbHYIO JIEATETBHOCTD;
NPUHUMATh AaKTUBHOE YYacTHE B TIPYMIOBOH
Y4eOHOU ICATSIHLHOCTH

I/IHHHBI/I}IyaJleLle MPOECKTLI
I/I3yquI/Ie Ka4eCcTBa MUThEBOM BO/JIbl B HACEJIEHHOM ITYHKTE.

OxpaHa OKpyXalolmed Ccpeabl OT XHMUYECKOTO  3arpsi3HEHHS.

KonnuecTBeHHBIC XapaKTEPUCTHKH 3arPSA3HEHUS OKPY>KAIOIIEH Cpebl.
PactBops! Bokpyr Hac. Tumsl pacTBOpoB.

Bopa kax peareHT u cpepa A XUMHYECKOTO Tpolecca.

YcTpaneHue )KeCTKOCTH BOJIBI Ha TIPOMBIIUICHHBIX MPEANPHITHSIX.
UccnenoBanne MeTaIos.

VccneqoBanue CBOMCTB MIETOKa.
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Tema 7.2. MeTajlibl

JIMYHOCTHBIE Pe3yJIbTaThl: CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS,
JIOTUKY U apTyMEHTBHI APYTHX IPH aHAIM3€ Pa3IUYHBIX BUAOB Y4eOHOH NEATEIBHOCTH;
HEHHOCTHOTO OTHOIIECHUSI K HCTOPHYECKOMY M HAyYHOMY HACIEAUI0 OTE€UECTBEHHOM
XHMMHHU; TOTOBHOCTH OLIEHUBATH CBOE MOBECHHUE U TIOCTYIKH CBOUX TOBapHUILEH C TTIO3HILIUH
HPaBCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAaHHME IOCIEICTBUHA 3TUX IOCTYIIKOB;
NOHUMAaHUS CHeNU(UKN XUMHM KaK HayKH, OCO3HaHHA €€ pOoJi B ()OPMHUPOBAHUH
palOHANBFHOTO HAayYHOTO MBIIUICHUS, CO3MaHMH IIETOCTHOTO TPEACTaBICHHS 00
OKpYyXalIleM MHpE KaK O €AMHCTBE IIPUPOABI U 4YeNI0BEKa, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH IPoOIeM COXpaHEHHs IIPHUPOAHOTO PaBHOBECHS
Ilo3naBarenbuble YY/I: ncnonb3oBaTh NpU OCBOCHHWU 3HAHUM MPUEMBI JIOTHYECKOIO
MBIIUICHUS] — BBLACISATh XapaKTepHble NPH3HAKH MOHATHH ¥ yCTaHABIMBaTh HX
B3aHMOCBSI3b, UCIIOIB30BAaTh COOTBETCTBYIOLINE TOHATHUSA A OOBSCHEHMS OTAENBHBIX
(akTOB M SIBJICHUI; BHIOMPATh OCHOBAHMS M KPUTEPHHU UL KIAacCH(HUKALMKM BELIECTB M
XUMUYECKUX PEaklUi; ycTaHaBIMBaTb IPUYMHHO-CICACTBEHHBIC CBS3H MEXIY
U3y4aeMbIMU SIBJICHUSAMY;

KommynukatuBuble YY1 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI B X0JI€
JUanora W/WIN JTUCKYCCHH, BBICKa3bIBaTh HIEH, (OPMYIHPOBATH CBOM IIPEIJIOKEHHUS
OTHOCHTEIBHO BBINOIHEHHUS IPEATIOKEHHOH 3a1a4n

PeryasituBuble YYJl caMOCTOATENbHO IUIAHUPOBAaTh M OCYILECTBIATH  CBOIO
MO3HABATENbHYIO ASSITEILHOCTb, ONIPEAEIIss e€ eH U 3aJa4l, KOHTPOJIUPOBATh U TI0 Mepe
HE0OXOMMOCTH KOPPEKTHPOBATH MpelaraéMblii arOpUTM JSHCTBUH NPH BBINOIHEHUH
y4eOHBIX M HCCIIeN0BaTeNbCKUX 3a1ad, BEIOMpaTh HamOoiee 3pdeKkTHBHBIN crocod ux
peleHus ¢ y4éTOM IOTy4eHHs HOBBIX 3HaHUM O BEIleCTBAaX U XMMHUYECKUX PEaKIMX;

Cojaep:xanue yue0HOro npeimera 4

Meranns! [Tonoxenne merannos B [lepuonnueckoit cucteMe XMMUYECKHX 1
anemenTtoB JI U MenneneeBa OCOOCHHOCTH CTPOEHHS BIIEKTPOHHBIX
o0onoyek aToMoB MeTauioB OOmue (U3NUECKHe CBOWHCTBA METAIIIOB
CrutaBbI METa/UIOB DIIEKTPOXUMUYECKAH PSI] HANPSHKEHHH METaIIoB
XuUMHYecKre CBOMCTBA BXKHEHIIMX METAIUIOB (HATPUH, Kaluid, KaJIbIHM,
MarHui, alfOMUHUM, IUHK, XPOM, JKeJIe30, ME/lb) U UX COCAMHEHUHN
OOmme crocoObl TonydeHuss MetamioB Metamwtyprus  Kopposus
MetayutoB. CrocoObl 3amuMThl OT Koppo3uu. [IpuMeHeHHe MeTauioB B
OBITY U TEXHUKE

JdeMoHcTpauun

00pa3nbl HEMETaJUIOB; B3aUMOACHCTBHE MEAH C a30THOH KHCIIOTOH
Pa3IMIHON KOHIEHTPAIWH; KOJUIEKIHsI «MeTaJulbl ¥ CIUIaBB)

IlpakTHyeckue 3aHATHS 1

[IpakTuyeckoe 3ansATUE §. Penienne s3kcnepuMeHTAIbHBIX 3a4a4 10 TeMe
«Metamnely. Beruncienus: pacuétsl Macchl (00bEMa, KOJHUYECTBA
BEI[ECTBA) MPOAYKTa PEaKIWH, €CIM OIHO W3 BEIIECTB IAaHO B BHUJE
pacTBopa ¢ onpeenéHHOM MacCOBO J10Jiell paCTBOPEHHOTO BELECTBA

JlaGopaTopHbie padoThI 2

PackppiBaTh  cMbBICTT  M3y4aeMbIX — MOHSATHH
(BBLAETATh WX XapakTepHble TPH3HAKU) U
MPUMEHSTH 3TH IOHATHS P OIICAHUN COCTaBa U
CTPOCHUSI BEIIECTB, ST OOBSICHEHHS OTICIBHBIX
(hakTOB U SIBICHUI

OOBsCHATH o0ue 3aKOHOMEPHOCTH B
N3MEHEHUH CBOMCTB 3JIEMEHTOB — METAJIJIOB M HX
COEIMHEHHI C y4ETOM CTPOCHHS MX aTOMOB H
nonoxkeHuss B Ilepuonnyeckoit  cucreme
xuMudecknx dnmemenToB [l 1 Menneneesa
XapakTepnu3oBaTh (OTTHCHIBATE) obmue
XUMHUYECKHE CBOMCTBA METAJUIOB, MX BaXKHEHIINX
COCIMHEHHUH, TONTBEPXKAAass 3TO  ONHUCAHHE
npyUMepaMH  ypaBHEHMH  COOTBETCTBYIOIIUX
XMMHUYECKHX PEaKLUii; MpUMEHEHHEe METaJUIOB B
Pa3IHYHBIX 001aCTsX, a TAKXKE UCIIOIb30BAaHUE UX
JUIL  CO3JAHHMS COBPEMEHHBIX MaTepHaloB U
TEXHOJIOT U

https://resh.edu.ru/subject/I
esson/3479/
https://resh.edu.ru/subject/I
esson/5814/
https://resh.edu.ru/subject/l
esson/3534/
https://resh.edu.ru/subject/l
esson/3493/
https://resh.edu.ru/subject/I
esson/4961/
https://resh.edu.ru/subject/I
esson/3514/



https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
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JlaGoparopHas pabota 2. KauecTBeHHBIE peakLUl Ha AHUOHBI M KaTHOH
aAMMOHHUSL; B3aHMO/ICHCTBIE I'MAPOKCH/IA ATIOMUHUS C PACTBOPAMHU KUCIIOT
U IIeJI0YCH; KaueCTBEHHbBIC PEaKIIMU Ha KATHOHBI METAIIOB

PackpriBath CYIIHOCTh OKHCITHTEIBHO-
BOCCTAHOBHUTEIBHBIX  PEAKIHH  MOCPEACTBOM
COCTaBJICHUSI  BJIEKTPOHHOTO  0amaHca  3THX
peaxkumit

ITpoBomuts peakiumy, TIOATBEPKAAIOIIHE
XapaKkTepHbIe CBOWCTBAa HW3y4YaeMBIX BEIIECTB;
pacro3HaBaTh ONBITHBIM IYTEM HOHBI METAJIOB,
HPUCYTCTBYIOIINE

B BOJHBIX pacTBOpax

HabmtonaTh M OMNKCHIBATH JEMOHCTPAI[OHHBIE
OTIBITHI; NPOBOAUTH M ONHUCHIBATH XUMHYECKHUH
SKCHEPUMEHT (1abopaTOpHbIe M IMPAKTUYECKHE
paboTer) [pencraBnsaTs Ppe3yibTaThl
XHUMHYECKOTO OSKCIIEpUMEHTa B (hopMe 3aImcu
YpaBHEHHUI1 COOTBETCTBYIOIINX PEaKLUi U Je1aTh
BBIBOJIBI Ha IX OCHOBE

CremoBaTh IpaBHIIaM MOJB30BAHHS XHMHYECKOU
MOCy 10! ¥ 1ab0paTOPHBIM 000PYIOBaHUEM
[lpoBogUTh  BBIMHUCICHUS 1O  ypaBHEHUSIM
XUMHUYECKUX peaKIui

CaMOCTOSITENbHO MIAHUPOBATh M OCYILECTBISTH
CBOIO MI03HABATEIbHYIO JIeSITeNTbHOCTD;
NPUHAMATh AaKTUBHOE YYacTHEe B TIPYIIIOBOH
Y4eOHOU ACATSIHLHOCTH

Paznen 8. Xumus u ;Ku3Hb 1

Tema 8.1 Xumus u
JKM3HD

JIMYHOCTHBIE Pe3yJIbTaThl: AKTUBHOIO HETPUATHS NEHCTBUMN, MPUHOCSIIMX BPEA OKPYKaroLeH
MIPUPOJHON Ccpefe, YMEHHsS HpPOrHO3MPOBATh HEONATONPHUATHBIE SKOJIOTHYECKHE ITOCIEACTBHS
MpeANPUHAMACMBIX JSHCTBHI M TPENOTBpAIIATh HX; HAIWYMS Pa3BUTOTO HKOJIOTHIECKOTO
MBIIUICHNS, 9KOJOTHYECKOU KYJIBTYPBI, OMbITA JIEITEIBHOCTH YKOJIOTNYECKOH HalpaBiIeHHOCTH,
YMEHHS PyKOBOJICTBOBATHCSI MU B [TO3HABATEIBHON, KOMMYHUKATHBHOU U COLIMAILHON MTPAKTHKE,
CIOCOOHOCTH U YMEHHMS aKTHBHO TIPOTHBOCTOSITH HJEOJIOTUH XeModoOuu;

[Ho3naBaTenbHble YVY/I: BlageTb OCHOBaMHM METOJOB HAy4yHOTO IIO3HAHUs BEIIECTB U
XMMHYECKHX peaknuid; (opMynHpoBaTh II€NH U 3aJadd HCCIENOBAHHSA, HCIONB30BaTh
MOCTABJICHHBIE W CAMOCTOSTENBHO C(OPMYIHPOBAHHBIE BOIPOCH B KAauecTBE WHCTPYMEHTA
MIO3HAHUSI ¥ OCHOBHI U ()OPMHUPOBAHNUS THUIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXKICHHH; BIaJeTh HaBBIKAMU CaMOCTOSITENHHOTO IUIAHMPOBAHUS M IPOBEJACHHUS YICHHIECKHX
9KCIIEPUMEHTOB, COBEPILCHCTBOBATh YMEHHUsS HAOJIIOAATh 3a XOJOM IPOLECcca, CaMOCTOSATEILHO
MIPOTHO3UPOBATh €ro pe3yiabTaT, (OPMYJIUPOBaTh OOOOIIEHHS ¥ BBIBOJBI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUSA, COCTABIATE OOOCHOBAHHBIM OTYET O NPOJETaHHON
paboTe; mpuOOpeTaTh OMBIT YYCHHUYECKOW HCCIESIOBATEILCKOM M MPOSKTHOM JesTEeIbHOCTH,
MPOSIBIATh  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEIEHOMY IIOMCKY METOJOB DEIICHHUS
MIPAKTHYECKHX 33/1a4, IPUMEHEHHIO Pa3IMIHbIX METOI0B ITO3HAHNS,
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KommynukatuBHble YY1 3a1aBaTh BOIPOCHI [0 CYIIECTBY 00CY’KAaeMOM TeMBI B X0Ji€ JHajIora
W/MIM  JUCKYCCHH, BBICKa3blBaTh HIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHHS OTHOCHUTEIIBHO
BBIMOJTHEHUSI MIPEUIOKEHHOM 3a1au

PeryasituBubie Y'Y/l caMOCTOATENBHO IUIAHUPOBaTh M OCYHIECTBIATH CBOIO ITO3HABATEIbHYIO
JIeITeIbHOCTD, OIpenesist e€ IeNd M 3ajadd, KOHTPOJIHMPOBAaTh M MO Mepe HEeOoOXOIMMOCTH
KOPPEKTHPOBaTh IMpeJylaraeMblii aJrOpuTM JAEHCTBHI IpH  BBHIIONHEHHH YYeOHBIX W
HCCIIeN0BATENbCKUX 3a1ad, BEIOMpaTh HanbOoiee 3(QQEKTHBHBIN CIOco0 MX pemieHHs ¢ yI&ToM
II0JIy4EHUsI HOBBIX 3HAHUI O BEIIECTBAX U XUMHUYECKUX PEaKLUsX;

Cojaepxanue y4eOHOro npeamMera 1

Pounp xuMun B 06ecriedeHuH SKOI0THIECKOM, SHEPTeTHYECKOM 1 MUIIEBOM
0e30macHOCTH, Pa3BUTHU MeAMIMHBI [loHSATHE O HAy4HBIX MeEToJax
MO3HAHMS BEUIECTB U XUMHUUECKUX peaKIui

Ilpencrasienns 00 OOmMUX HAyYHBIX TNPHHIUIAX TPOMBIIUICHHOTO
MOJIyYeHHs] BaKHEHINIMX BellecTB YenoBek B MHUpE BEIIECTB U
MaTepUaJIOB: BaKHEHIIINE CTPOUTENIbHBIC MaTepHasbl, KOHCTPYKI[MOHHBIC
MaTepHalbl, KPackd, CTEKIIO, KepaMHUKa, MaTepUabl IS JICKTPOHHUKH,
HaHOMAaTepHAJIbl, OPTAHNYECKIE U MUHEPAJIbHBIC yI00peHHS

XuMHS B 3I0POBbE YENOBEKA: MMPAaBUIIA UCIIOIB30BAHUS JIEKAPCTBEHHBIX
MpenaparoB; MpaBuia 0€30MAaCHOTO UCTIOIB30BAHUS MTPENApaToB OBITOBOM
XHMHH B IIOBCEIHEBHOM JKM3HHU

PackppiBaTh  ponp  XMMHH B pEIICHHUU
SHEPreTHYECKHUX, CBIPHEBBIX M HSKOJOTHMYECKUX
npoOJieM YeNloBeYecTBa, OIMCHIBATH OCHOBHEIE
HAIPaBJICHUS] Pa3BUTHS XHMHYECKOH HayKH H
TEXHOJIOT MU

[MpumeHsaTh mpaBmia 6e30MacHOro OOpaIeHus ¢
BEIIECTBAMH, HCIOJBb3YEMBIMH B TIOBCEIHEBHOU
JKU3HH, TIpaBHJIa OBEACHUS B IENSIX COepekeHHS
3I0pOBbSl M OKpYXarolled HPUPOIHON Cpelbl;
MOHUMATh Bpex (OMAacHOCTh) BO3IACUCTBHSA Ha
JKUBBIE OPraHU3Mbl OMpENeNEHHBIX BEILIECTB,
cmblc nokazatens I1JIK, noscHaTs Ha npuMepax
CrocoOBl YMEHBIICHUS] ¥ IPENOTBPALICHHS WX
BPEIHOTO BO3ACHCTBUS

AHanm3upoBaTh W KPUTHYECKH  OLCHUBATH
HHQOPMAIMIO, CBS3AaHHYID C XHMHYECKHIMHU
mpoleccaMi ¥ WX  BIHSHHEM Ha COCTOSHHE
OKpYKarolel cpeibl

Hcnons30Bate MoTy4eHHBIE 3HAHUS

W TpeAcTaBlIeHHs O cdepax AesATENbHOCTH,
CBS3aHHBIX C HAayKOW M  COBPEMEHHBIMH
TEXHOJIOTHSIMH, KaK OCHOBY JUIi OPHEHTAlUH B
BBIOOpEe CBOcit Oyamymiei mpodeccroHanbHON
JIeSITeTBHOCTH

[MpuanMaTe ydactne B OOCYKICHHH IPOOIEM
XUMHUECKOM U 9KOJIOTMYECKOW HalpaBIE€HHOCTH,
BBICKA3bIBaTh  COOCTBEHHYIO  IO3UIHIO MO
npobyieMe ¥ TIpeyiarath BO3MOXKHBIE ITyTH €€
penieHus

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

esson/3504/
https://resh.edu.ru/subject/I
esson/5452/
https://resh.edu.ru/subject/I
esson/4960/

"H}IHBHHyaJIbHLle NMPOEKThI
HccnenoBanne JICKAPCTBCHHBIX ITPETIAPATOB 110 XUMHUYCCKOMY COCTaBYy

AnddepennnpoBannslii 3auet 2



https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
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3. YCJIOBUA PEAJIM3AIIAN PABOYEM ITPOT PAMMBbBI
YYEBHOI'O IIPEIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o
Peanu3zanus mporpamMmbl JUCHUIUIMHBL TpeOyeT HaIW4YUs y4eOHOro KaOWHETa XWMHH.
[Tomemnenue kabuHeTa AOHKHO YIOBJIETBOPATH TpeOoBaHUSAM CaHUTApHO-3MUAEMHOIOTHYECKUX
npasui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02 C usmeHeHUsIMU U JOTIOJHEHUSMHU OT: 23 U,
26 nexadps 2008 r., 29 nexadbps 2010 1.)
Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOyeT HAMHUUs y4eOHOTO KaOuHeTa « Xumuuy.
1. ObopynoBanue y4yeOHOro KabuHera:
Jlocka knmaccHasi, mejoBas-1
Cromsl 1151 yyanmuxcs — 15
Cron ans yuurens — 1
Crynps — 31
Okpan -1
BrITshKHOM IKad 1eMOHCTPAIIMOHHBIN
2.HaTtypajabHble 00pa3ubl
Konnekuust 06pa3ios: yrieBoJopoIHOE ChIPbE, TOP(Q, MIaCTMACCHI, BOJIOKHA.
PeakTuBbI XMMHUYECKHE IO pa3jiesiaM: OpraHuyecKasi XUMHUs, HEOPraHUIeCKask XUMUs
3. O0bemHbIe cpeacTBa
Mopnens anmasa, 000py10BaHuE XUMUYECKOE
4. MHCTPYKTHBHO-TEXHUYECKAS IOKYMEHTALMS
KommiexkT nupakrtudyeckux kaprouek no temam: «OBPy», «'uaponus», «PYO», «YrieBogoposl
MpeIeIbHbIE»
KoMIieKTsl TeCTOBEBIX 3aaHuii, B T.4. ¢ moMombio 11K
KomruiekTsl 3ajaHuil 17151 KOHTPOJIBHBIX padoT
KoMIuIeKThI 3a1aHIil — MHCTPYKITUH JIJIs1 IPOBEACHHSI TAO0OPATOPHO-TIPAKTHYECKUX PaboT.
5.Texnuueckue cpeacTBa 00y4eHHA:
MYJIbTUMEIHATPOEKTOP, KOMIIBIOTED

3.2. UudopmanuonHoe odecriedeHne 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 npodeccuii U crenuanbHOCTEH eCTeCTBEHHO-
HAY4YHOTO NpOoQuIIs: yUeOHHUK JUIs CTYI€HTOB PO ECCHOHATBHBIX 00pa30BaTeIbHBIX OpraHu3aluii,
ocBauBawmux npodeccuu u cnenuaibaocta CI10. — M., 2017
3. T'abpuensn O.C. u ap. Xumus. [Ipaktukym: yue6. mocodbue ais CTyIeHTOB IpOoQecCHOHaTbHbBIX
00pa3oBaTeNbHBIX OpraHU3allnii, OCBanBaroNIMX rpodeccuu u cnenuaibHoctu CI10. —M., 2017

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

1. T'abpuensn O.C.u ap. Xumus: nocobue aas noaroroBku k EI'D: yueb. mocolue a1 CTy1eHTOB
npodeccHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3alUi, OCBAaUBAIOIIUX MPO(ECCHH U CIICIIUATIBHOCTH
CIIO. -M., 2017

2. T'abpuensa O.C., JIpicoBa I'.I. Xumus. Tectbl, 3a1aun U ynpaxHeHus: yued. mocoOue st
CTYJIEHTOB MpOo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3allii, OCBAWBAIOIIMUX MHPOGEeccCHuu U
cnenuansHocta CI1O. — M., 2017

3. Epoxun I0.M., Kosanesa U.b. Xumus 11 npodeccuii U CHENUMATLHOCTEH TEXHHYECKOTO H
€CTeCTBEHHO-HAy4YHOro  mnpoduieil:  yueOHMK s CTYIEHTOB  MpPO(eCCHOHAIBHBIX
o0pa3oBaTeNbHbIX OpraHu3aluii, ocBauBaromx npodeccuu u cneunanbHoctu CI1O.— M., 2017
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4. Cnanxos C. A., Octpoymos WU.I"., Ta6puensn O.C., Jlykpsanosa H.H. Xumus st npodeccuii u
CIIENUATLHOCTEN TEXHUYECKOTO MPOoduiIs. DIEKTPOHHOE NPHIOKEHHE (JIEKTPOHHOE ydeOHOe
U3JIaHUE) JUIS CTYI. YUpeKIACHHM cpel. mpod. oopasoBanus. — M., 2017.

NuTepHeT-pecypcenl:

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

. www. hemi. wallst. ru (OGpa3oBaTenbHBIi CAUT AJIS1 IKOJLHUKOB «XUMUS).
. www.alhimikov.net (O0pa3oBaTebHBIN CAUT TSI IIKOJILHUKOR).

. www. chem. msu. su (3nekrpoHHasi OMOIUOTEKA 10 XUMUH).

. www.enauki.ru (HHTepHeT-U31aHue s yuuTesnei «EcTecTBeHHbIC HAYKHY).
. www. lseptember. ru (Mmeroauueckas razera «llepBoe ceHTAOP).

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

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

. Www.chemistry-chemists.com (371€KTpOHHBIH KypHAT «XUMHKH U XUMHUS)

OO0 1NN K WK —
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4. KOHTPOJIb 1 OHEHKA IIVTAHUPYEMBbIX PE3YJIBbTATOB OCBOEHUA

YYEBHOI'O IIPEJIMETA

KoHTpoJib M oOleHKa IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHUS Y4eOHOro mpeaMera
OCYILIECTBIISIETCSl IIpernojaBaTesieM B IIPOLIECCE IPOBEIEHUS IPAKTUYECKUX
71abopaTopHbIX pabOT, TECTUPOBAHUS, a TaKXKe BBIOJHEHUS OOY4YaIOUMMUCS WHIUBUIYaTbHBIX

3aJIaHuil, IPOCKTOB, UCCIICAOBAHUH.

3aHATUU WU

IIpenmeTHbIe pe3y/ibTAaThl 00y4eHUsA
(ocBOeHHBbIE YMEHMSI, YCBOEHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI
OlIeHKH NpeAMeTHbIX pe3yJibTaTOB

o0yueHust

Ocesoennble YMeHUs.:

8bIAGNAMb  XapaKTEPHBIE MPU3HAKK  TOHATHUH,
yCTaHaBIUBATh UX B3aUMOCBS3b,

UCnonb306amsb  COOTBETCTBYIOIIME TMOHATHUS  IPHU
OMMCAaHUU COCTaBa, CTPOCHHUS U TPEBPAILCHHIMA
OpPraHMYECKUX U HEOPraHWYECKUX COEIMHEHHIA;
XUMHYECKYIO CUMBOJIUKY  JJIA COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTOM,
COKpaméHHoi) (OopMysT OpPraHUYECKUX BEIIECTB U
YpPaBHEHUN XMMHUUYECKUX PEAKIUK;

U320maeénu6ams MOJEIH MOJEKYJ]I OpPraHUYECKUX
BELECTB U1 WUIIOCTPALUM HUX XUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS;

ycmanaenueams HNPUHAIEKHOCTD  M3YYEHHBIX
OpPraHMYECKUX BEILIECTB 10 UX COCTaBY U CTPOEHUIO K
orpeieIEHHOMY KJaccy/rpynine COEMHEHUMN

(yrmeBomopopl, KHUCIOPOJ- U  a30TcojepiKallne
COEZIMHEHUS], BHICOKOMOJIEKYJISIPHbIE COEIMHEHUS);
dasamb WM  Ha3BaHMS IO  CHCTEMaTHYECKOU
HoMmeHkinatype (IUPAC), a Takke NpUBOIUTH
TPUBUAIbHBIE HA3BaHUS OTJENbHBIX OPraHUYECKUX
BEILECTB (aTHIIEH, IIPOIUJIEH, alleTUJIEH,
ATUJICHIJIMKONb, TIUIEpUH, (eHon, Qopmanbaerun,
aneTaibAeTH], MypaBbHHAas KHUCJIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KHUCJIOTA, CTEAPUHOBAs KHUCIIOTA,
IJII0K03a, (PPyKTO3a, Kpaxmall, eJUTH0J103a, TIIUINH) U
TPUBUAJIBHBIE HA3BAHUS OTAEIIBHBIX HEOPraHUYECKHX
BeIeCTB (yrapHblil ra3, YIJIEKHCIBIA Ta3, aMMHUaK,
rai€Hasl U3BeCTh, HeraléHasi U3BeCTh, IUThEBAS COAA,
MIAPUT U JIP;

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

onpeoenams BUIbl XUMHUUYECKOH CBA3H B OPraHUYECKIX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

NpUMeHsmMbs TOJIOKEHUS TEOPUH CTPOCHHS
oprannueckux BemectB A. M. bymiepoBa ans

Texkyuuii KOHTPOJIb:

OueHka Mnpu peleHUn
KeiicoB
OueHka mnpu pelIeHUn
3amaq

Onenka npu

IPaKTHUECKON paboThl 1

OuneHka mnpu penieHuu

3aaa4

Onenka npu
MpaKTU4YEeCKON paboThI 2

OneHka mnpu pelICeHUH
3a1a4y

XUMHUYCCKUX

XUMHNYCCKHUX

BBIIIOJIHCHHU U

XUMHNYCCKUX

BBITTIOJTHCHU U

XUMHNYECKUX




41

OOBSICHEHHUSI 3aBHCHMOCTH CBOWMCTB BEIIECTB OT HX
cocTaBa M CTPOCHHS;, 3aKOH COXPAHEHHS MacChl
BEIIIECTB;
Packpvliéams CMBICI Iepruoandeckoro 3akona Jl. U.
MenpeneeBa 1 I€MOHCTPUPOBATH €TI0
CUCTEMATHU3UPYIOIIYI0, 00BICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

Xapaxmepu306ams 31EKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JIEMEHTOB 1—4 nepuoaoB
[Teproanueckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB /JI.
. MenneneeBa, HCIIOIb3Ysl MOHATHS «S-, P-, d-
DIIEKTPOHHBIC OPOUTAIINY, «IHEPTETHICCKUE YPOBHNY;
00bsCHAMb 3AKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB
XUMHYECKHUX JICMEHTOB U UX CO€IMHCHUM I10
nepuoaM u rpynmnam [lepuoandeckoit cCUCTEMbI
XuMHYeCKHX 31eMeHToB JI. . MeHnpaeneena;
xapaxmepu306ams COCTaB, CTPOCHHE, (PU3NYECKHUE U
XUMHUYECKHE CBOWCTBA THUIHMYHBIX IPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEHIECTB (METaH,
9TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3,
MeTwiIOyTagueH-1,3, OeH301, METaHod, JTaHOJI,
STUJICHTJIMKOJb, TJUIEPUH, (EHOJ, aleTalbJCTH/I,
MypaBbHUHAS U YKCYCHAsi KUCJIOTHI, TJIFOK03a, Kpaxmall,
LEJUTI0N032, AMUHOYKCYCHAs KUCIIOTA);
ULTIOCMPUPOBAMb TEHETUYECKYIO CBS3b MEKIY HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKHX
peaKuuii ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX (hopMyIt;
Kraccuguyuposamo XUMUYECKHE PEaKIUU TI0
pa3sIUYHBIM ~ TpU3HAKaM  (YUCIy HW  COCTaBy
pearupyromux — BEUIeCTB, TEIIOBOMY  3ddexTy
peaknuu, U3MEHEHUIO cTeneHei OKHCJIEHUS
DIIEMEHTOB,  OOpPaTHUMOCTH  pEaKkluu,  Y4acTHUIO
KaTaauszaTopa);

xapakmepuzosams (onucvléams) 0OIHE XUMUIECKHE
CBOMCTBAa HEOPTaHMYECKHX BEIICCTB Pa3IMIHBIX
KJIACCOB;

noomeepicoams CyleCTBOBAaHUE TEHETHUECKOM
CBSI3M MEXKIY HEOPTAaHUYECKUMU BEIIECTBAMU C
MTOMOIIBIO YPaBHEHUH COOTBETCTBYIONITUX
XUMHUYECKHUX PEaKIIHii;

xapakxmepu306ams  UCTOYHUKH  YTIIEBOJAOPOJIHOTO
ChIpbsl (He()Th, IPUPOIHBIN Ta3, yrois), COcOObl UX
nepepaboTku U MIPAKTHYECKOE MIPUMCHCHUE
MPOJYKTOB NIEpepaboOTKH;

npPO8OOUNb BEIYUCIICHUS 110 XUMHYECKAM
ypaBHEHUAM (Macchl, 00bEMa, KOTHUECTBA HCXOIHOTO
BEIIECTBA WJIU MPOJTYKTa PEAKIIHH 110 H3BECTHBIM
Macce, 00bEMY, KOJHMYECTBY OJHOTO U3 UCXOTHBIX
BEIICCTB MJTU TIPOTYKTOB PEAKIIMH; «MaccoBast OJIs
BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUH T'a30B
MIPH XUMHYECKHUX PEAKIIMSIX, MacChl BEIIeCTBA WIIH
00BEMa ra3oB Mo U3BECTHOMY KOJMYECTBY BEIIECTBA,

OrneHka npu
MPaKTUYECKON paboThI 3

OueHka mnpu pelieHun
3ama4y

OueHka mnpu pelnieHuu
3a1a4y

OueHka mnpu pelieHun
3ama4y

YceTHBI onpoc

OuneHka mnpu penieHuu
3a1a4

OueHka mnpu pelIeHUH
ypaBHEHUH

OnenuBanue npu
MpaKTU4YEeCKON paboThI 6

OuenuBanue npu
MpaKTU4YeCKON paboThHI 6

OnenuBanue npu

MPaKTUYECKON paboThI 6

OrieHuBanne npu
MIPaKTUIYECKON paboThI 4

BBITTOJIHEHU U

XUMHNYCCKUX

XUMHUYCCKUX

XUMHNYCCKUX

XUMHNYCCKHUX

XUMHUYCCKUX

BBITTOJTHCHHUHA

BBIITOJTHCHHUHA

BBIIIOJTHEHUHN

BBIIIOJTHEHUHN
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Macce Ui 00bEMY OJTHOTO U3 YHaCTBYIOLIUX B
PEaKIMU BEIIECTB, TEIUIOBOrO AP QeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB,
IIPEBPALIEHUS U COXPAHEHUSI SHEPTUN);

onpeoensims BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUUYECKHX 3JIEMEHTOB B COEIMHEHUSAX Pa3JINYHOIO
COCTaBa; BUJl XUMHUYECKOH CBsI3U (KOBaJIGHTHAS,
MOHHAsl, METAJJINYECKAsl, BOAOPO/HAs) B
COETMHEHUSX; TUIl KPUCTAJUTMUECKOHN peréTKu
KOHKPETHOI'O BellecTBa (aATOMHasi, MOJIEKYJIIpHas,
MOHHAsI, METAJTTNYECKasl); XapaKTep Cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHMI;

npo8oOUMb PEaKINH, MOATBEPKIAI0IIIE
KAaueCTBEHHBIN COCTaB Pa3IMUHbIX HEOPTAHUYECKUX
BEIIIECTB;
PpAacno3Hasams ONBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAx
HEOPraHUYECKUX BEILECTB;

énadems CUCTEMON 3HaHMM 00 OCHOBHBIX METOAAX
HAyYHOTO TO3HAHMS, HUCMOJb3YEeMBIX B XHMHUU TMPU
W3yYEeHUU  BEIIECTB U  XUMUYECKHX  SBJICHUM
(nabmronenue, U3MepeHue, JKCIIEPUMEHT,
MOJICJIUPOBAHUE),

coonooames  npauia  TOJB30BAHUSA XHUMHYECKOM
MOCYJI0ON 1 J1abOopaTOpHBIM O0OPYAOBAHHEM, a TAKXKE
mpaBuiia 0OpallleHus ¢ BeIeCTBAMU B COOTBETCTBUU C
UHCTPYKUMSAMU 10  BBIIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIIBITOB;

cocmaenams ypaBHEHMsI peaklui pa3InYHbIX TUIIOB;
MOJIHBIE U COKPALIEHHBIC YPAaBHEHUS peaKIIuii
MOHHOTO OOMEHA, YUUTBIBas yCIOBHSI, IPH KOTOPHIX
9TH PEAKLMHU UAYT A0 KOHIIA;
PAcKpbleams CyITHOCTb OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKLIUI IIOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;
00bACHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakuuu OT pa3IMYHBIX (PaKTOPOB; XapaKTep
CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTHU
OT BHenIHero BozaencTeus (nmpunnun Jle larense);
Xapakxmepu306ams XUMAYECKHUE MPOIIECCHI, JeKAIINE
B OCHOBE IIPOMBIIIIEHHOT'O TIOJTyYEHUS] CEpHOM
KHCITIOTHI, aMMHUaKa, a Takxke chopMHUpOBAaHHOCTH
npeJcTaBIeHU 00 00IUX HayYHBIX IPUHILIMIIAX U
HKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

NIAHUPOBAMb u 8bINOIHAMb XUMHUYECKUN
SKCIIEPUMEHT (MIPEBPAILLEHUS] OPraHUYECKUX BEILECTB
MIpU HAarpeBaHUH, MOJYYCHHUE 3TUJICHA U U3yYEHUE €ro
CBOICTB, KaueCTBEHHBbIE pEAKIMH OPraHUYECKHX
BEIIECTB, JeHATypalus OeTKOB MpH HarpeBaHUH,
LBETHBIE peaklIMH OeNKOB;(pa3iokKeHne MepoKcuaa
BOJIOPOJia B IPUCYTCTBUM KaTaJIn3aTopa, ONPEIEICHNE

OnenuBanune npu BBIIIOJIHCHUH
BBIUMCIICHUH B IPAKTUYECKOH padboTe 6

OuenuBanue BBIUYHCIICHUM npu
BBIMIOJTHEHUH MTPAKTUYECKOU paboTHI 7

OuenuBanue npu
nabopaTopHBIX paboT 1 u 2

BBIIIOJTHEHUHN

OuenuBanue npu BBITTOJIHEHUH
nabopaTopHOi pabOThI 2

OHGHI/IB&HI/IG npu BBITIOJTHCHUU
MPAKTHYECKHUX padoT

OnenuBanue npu BBITIOJTHEHUH

MPaKTUYECKUX U JabOpaTOPHBIX padboT

OneHuBaHue npu BBINTOJIHEHUH
MIpaKTU4YEeCKON paboTHI 6
OneHuBanue npu BBIITOJIHEHUH
MpaKTU4YEeCKON paboTHI 6
OneHuBanue npu BBITTOJIHEHUH

MpaKTU4YecKor paboTsl 6
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CpeIbl  PAacTBOPOB  BEIHIECTB  C  IOMOLUIBIO
VHHUBEPCATHHOTO WHIUKATOPA, BIMSHHE Pa3IMIHBIX
GakTOpoB Ha CKOPOCTh XHMHYECKOW peakluH,
peakuyu HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, Ha KAaTHOH
AMMOHHSI, PEIIeHHE SKCIEPUMEHTAIBHBIX 3a7ad IO
temaMm «Metaib»y U «Hemeramib») B COOTBETCTBUU
C TMpaBWJIaMHU TEXHHUKH O€30MacHOCTH NP 0OpaIieHUH
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBaHUEM,
npeocmaesiame pe3yJIbTaThl XUMHUYECKOTO
JKCIIEPUMEHTA B (opme 3amucu ypaBHEHUI
COOTBETCTBYIOLIMX peakuuii u  ghopmynuposams
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB;

KpUumu4ecku AHATUBUPOBATND XUMHYECKYIO
nH(pOpPMALIKIO, MOJIyYaeMyI0 U3 Pa3HbIX HMCTOYHUKOB
(CMU, Unrepsrer u ap );

cob00ams npasuia SKOJOTUYECKH 11eJIeCO00pa3sHOTro
MIOBEJICHUS B OBITY U TPYJOBOM JACSITEILHOCTH B IEISIX
COXpaHEHMsI CBOEro 3JI0pPOBbS U  OKpYXKarolen
OPUPOJHON  Cpelbl;  0co3Hasams  ONACHOCTH
BO3JICHCTBUS Ha JKUBBIC OPTaHU3MBI OMPEICIIEHHBIX
OpPraHMYECKUX BEIIECTB, TOHUMAas CMBICI TOKa3aTels
[TK, nosacuamos Ha npuMepax crocoObl YMEHbIIICHHS
U TPeNOTBPALICHUS MX BPEIHOTO BO3JCUCTBUS Ha
OpraHM3M 4Y€JIOBEKa;

Yceoennvie snanus:

OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKHH DJIEMEHT,
aToM, H30TOII, -, P-, 0-2JIEKTPOHHBIE OPOHUTAIIN ATOMOB,
CTEINEHb
OKHCIICHHSI, XUMHYECKasi CBs3b (KOBaJICHTHAs, NOHHAS,
MeTaJuIn4YecKas, BOJOPOIHAs), SJIEKTPOHHAs 000JI0YKa
IIEKTPOOTPULIATETBHOCTS,
CTpYKTypHas ¢opmyia (pa3BEpHyTas U COKpalEHHAA),
CKelleT,
U30MepHs,
TOMOJIOTH,
a3zoTcoeprKalue
COCIIMHEHUSI, MOHOMED, TIOJUMEp, CTPYKTYpHOE 3BEHO,

WOH, MOJISpPHBIA 00BEM, BAJICHTHOCTb,

aToMa,  MOJIEKYyIa,
MOJIb, MoJIsipHast
byHKIIMOHATbHAS
M30MEDHI,
YIIIEBOIOPOABI,

Macca, yrJIEpOAHBII
rpynmna,  pajgukal,
TOMOJIOTUYECKUH  ps,

KUCIOpOA- U

BBICOKOMOJICKYJISIPHBIC COC)II/IHCHI/IH);
KpucCTalliIn4eCKasd pCHIéTKa, THIIBI
peaKHHfI, pacTBOp, SJICKTPOJIUTHI,
SJICKTPOJIUTHUYCCKAA JUucconuanus,
BOCCTaAHOBHUTCIIb,

3aKOH  COXPaHEHWs]  MacChl  BEIECTB
ANEKTPOJIUTUYECKON  JIMCCOLMALINH,
3akoH J| W Menneneena,
MPEeBpAICHHs] SHEPTUU TPU XUMHUECKUX PEaKIIUsX);
3aKOHOMECPHOCTH, CHUMBOJIMYECKUN SA3BIK
MHPOBO33PEHUYECKHE 3HAHUS,

XUMHUYECKUX
HEDJIEKTPOJIUTBHI,

OKHCJIMTEND,
CKOPOCTh XMMHMYECKOM pEaKluu,
XUMHUYECKOE PaBHOBECHUE;, TEOPUU U 3aKOHBI (TEOpus
CTpoeHUsI opranudeckux BemiecTB A. M. bytieposa,
Teopust
MEPUOINYECKU I
3aKOH COXpPaHEHUSI H

XHMUH,
JIe)KalMe B OCHOBE

OueHuBanue nocyie pocMoTpa
BHJICOpOJIMKa 1o Teme 7.1

OuenuBanue npu BBIMIOJTHEHUH
MIPaKTUYECKUX padoT

OueHuBanue npu BBITIOJTHCHUH
MPAaKTHYECKHUX padoT

OneHuBaHue npu BBITIOJTHCHHUH

WHIAUBUAYAJIIbHOTO ITPOCKTA

IIpoMe:kyTouHasi aTTeCTALUSA:
JuddepeHurpoBaHHbIi 3a4eT

TectupoBanue
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MTOHUMAaHUS IPUYNHHOCTU U CUCTEMHOCTH XUMUYECKUX
SBIICHUH, (AKTOIOTUYECKUE CBEACHUS O CBOWCTBAX,
cocTaBe, MOIYYEHHMH M O€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTraHWMYECKUX BEHIECTB B OBITY U
MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

0 XUMHYECKOU COCTABJIAIOLIECH €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPA, POJM XHMHH B IO3HAHUU SIBIICHUU
IpUPObI, B (POPMUPOBAHUH MBINUICHUS U KYJIBTYPhI
JUYHOCTH, €€ QYHKIIMOHATBHONU I'PaMOTHOCTH,
HEOOXOAUMOM JIJIsl PEeIICHUs] PAKTUYECKUX 3a7a4 1
9KOJIOTMYECKH 0O0CHOBAHHOT'O OTHOIICHUS K CBOEMY
370pOBBIO U NPU- POJHOU CpPEJIE;

VYcerHblii onpoc

YceTHBII onpoc

VYerHbll onpoc

IIpomekyTOYHAS aTTECTALMA:
JnddepennpoBaHHbIi 3a4eT
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