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IHOACHUTEJIBHAS 3AIINCKA

CornacHo cBOeMy Ha3HAYECHHUIO IIpUMEpHas pabouasi IporpamMma SBISETCS
OPUEHTHPOM JJIsl COCTaBJIEHHsI pabodyuX aBTOPCKUX MOporpaMm: OHa Jaér
MIPEACTAaBICHUE O MEeNsAX, OOlIeH cTpareruu OOy4deHUsl, BOCIUTAHUS U Pa3BUTUS
oOyyarouuxcsi cpeiacTBaMu  ydyeOHoro mnpeaMera «XHUMHsD»; YCTaHABIMBAaET
00s13aTeIbHOE MPEIMETHOE COJZIEp)KaHUe, MPeayCMaTpUBAET paclpeaeieHUe ero mno
KjlacCaM H CTPYKTYpUPOBAaHME €ro IIO pasjejaM M TeMaM Kypca, ONpelessieT
KOJIMYECTBEHHBIE U KAaYECTBEHHBIE XAapPaKTEPUCTUKU COAEPKAHUS; 1aET NPUMEPHOE
pacrpeliejieHHe y4deOHbIX 4YacoB MO TeMaTHYeCKHMM pasjejlaMm Kypca Hu
PEKOMEHAYEMYIO I1OCIEA0BATEIbHOCTh UX HU3YUEHHUSI C YUETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBsi3€l, JIOTMKH  y4eOHOro Impolecca, BO3PACTHBIX
OCOOEHHOCTEH  oOydaromuxcsi; OonpenenseT BO3MOXXHOCTH  IpeaMera s
peanu3alu TpeOOBaHUM K pe3yJibTaTaM OCBOEHUs OCHOBHOHW 0Opa3oBaTelbHO
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUsI, a TakKKe TpeOOBaHUI K
pe3yJjibTaTaM OOy4Ye€HMsI XMMHUH Ha YPOBHE ILlejeil M3y4YeHMs NpeaMeTa U OCHOBHBIX
BUJOB Yy4YE€OHO-IIO3HABATEIIFHOU NESITEIILHOCTH/YYeOHBIX AEHCTBUHA YyYEHUKaA IO
OCBOCHUIO YUE€OHOTO COAEpIKaHUS.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUS»

B copepxaHun naHHOrO Kypca IpenCTaBiICHbl OCHOBOIOJATalolUe TEOPETHYECKHE
CBEJICHUS 10 XMMHH, BKJIIOYAIOIINE W3YYEHUE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOCHHS, MCCIEAOBAHUE 3aKOHOMEPHOCTEH XMMHYECKHMX IPEBpALICHUN U IyTeH
yIpaBJIEHUs UMY B LIeJIAX OJYUYEHUs BEIIECTB, MaTEPUAIIOB, SHEPIHH.

Coneprxanue yueOHOTO MpeIMETa BKIIOYAET CBEICHHUS O HEOPTaHMYECKUX BEIIECTBAX, HX
CTPOEHUU U CBOMCTBAX, a TAKXKE XUMHUECKUX MPOLIECCAX, MPOTEKAIOLINX B OKPYKAIOIEM MUpE.
Haubonee cnoxnbie 311eMeHThl PyHIaMEHTAJIBHOTO sJIpa COJepKaHus 0011ero oopa3oBaHus 1Mo
XMMHUH, TaKH€, KaK OCHOBBI OPIraHUYECKON U MPOMBIIUIEHHOW XMMHHU, IEPEHECEHBI B IPOrpaMMy
cpenHel (MoHOM) 001e00pa3oBaTeIbHOM MTKOJEI.

TeopeTnueckyro OCHOBY M3y4Y€HUs HEOPraHMYECKOM XUMHUHU COCTaBIIAET AaTOMHO-
MOJIEKYJIIpDHOE y4eHue, nepuoandeckuid 3akoH [[.M. MennaeneeBa ¢ KpaTKMMU CBEICHUSMH O
CTPOCHUHM AaTOMOB, BHJAX XUMHYECKOM CBS3HM, 3aKOHOMEPHOCTSAX IPOTEKAHMM XUMHYECKHX
peaKunii.

B wu3yueHum Kkypca 3Ha4yMTEIbHA pOJIb OTBOJUTCA XHMHUYECKOMY OKCIIEPUMEHTY:
IIPOBEJCHUIO IPAKTUUECKUX U JJAOOPATOPHBIX paboT U ONMUCAHUIO X PE3YJIbTaTOB; COOIIOCHUIO
HOPM U IIPaBUJI MOBEJICHUS B XUMUYECKHX JIAOOPATOPHUSIX.

HEJA U3YYEHUS TIPEJIMETA «XUMUS»

K  HanpaBiaeHHWIO  NEpPBOCTENEHHOM  3HA4YMMOCTH  IIPpU  peanu3annn
oOpa3oBaTelbHBIX (QYHKLIUN nOpeamera «XUMHUsSD»  TPAAULMOHHO  OTHOCST
(popMmupoBaHne 3HAaHUNM OCHOB XHMHMYECKONW HayKH KakK OOJAacTHU COBPEMEHHOIO
€CTECTBO3HAHUs, NPAKTUUYECKOW MEsITeIbHOCTU YelIOBeKa U KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOU KyJIbTYpHI. 3ajlaua TMpeaMeTa COCTOUT B (OPMHPOBAHUH
CHUCTEMBbl XMUMHYECKUX 3HAaHUM — BaXHEWUIIHUX (HaKTOB, IOHSITHH, 3aKOHOB H
TEOPETUYECKUX TIOJOXKEHUM, JIOCTYIHBIX OOOOIIEHHUH MHUPOBO33PEHUECKOTO
XapakTepa, sA3blKa HayKH, 3HAaHUM O HAay4YHBIX METOJlaX H3Y4YEHUs BELIECTB U
XUMHYECKUX PEaKIHii, a TaK)kKe B (DOPMHUPOBAHUH U PA3BUTHH YMEHHI B CITOCOOOB
JIeSITEJIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM, HaAOJIIOJIGHHEM HW IPOBEJICHHUEM
XUMHUYECKOTO DKCIIEPUMEHTA, COOJIIOAEHUEM TIpaBUJI O€30MMacHOTO OOparieHus ¢
BEIIIECTBAMHU B O-BCEJIHEBHOM >KU3HH.

Hapsimy ¢ »TuM mnenm u3ydeHHs OpeaMmeTra B IporpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YyYETOM HOBBIX HNPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIEero
oOpazoBanus. CerofHsi B 00pa3oBaHUM 0CO00 3HAUMMOMN MPU3HAETCSI HAIPaBJIEHHOCTh
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0Oy4eHMs Ha pa3BUTHE U CaMOpPa3BUTHUE JUYHOCTHU, (POPMHUPOBAHHE €€ MHTEIIEKTA
U o0mieit KynbTypbl. OOy4yeHHe YMEHUIO YUYUTHCS U MPOJOJKATh CBOE 0oOpa3zoBaHUE
CaMOCTOSITEJIBHO CTAHOBUTCSI OJHOM U3 Ba)KHEUIIMX (PYHKIMHN yUEOHBIX IPEIMETOB.

B cBs3u ¢ 3TUM NpU U3Yy4YEHUHU IpEeAMETa B OCHOBHOM LIKOJIE JOMUHHUPYIOIIEE
3Ha4Y€HHE MPUOOPEIIN TaKUe LeIH, KaK:

- ¢dopMUpOBaHHE HWHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYJAHHUYECTBY, CaMOCTOSTCIBHOMY IIPUHSATHIO pPELIICHUH,
CHOCOOHOH aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSIM KU3HHU;

- HAIIPABJICHHOCTb OOYYCHHUSI Ha CUCTEMAaTHUECKOE NPHUOOIIEHNE yJalIuXcs K
CaMOCTOSITEJIbHOM I103HABaTEJIbHON JE€ATEIbHOCTH, HAy4YHbIM METOJaM IIO3HaHWUs,
(bopMupYyIOIIMM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

- oOecriedeHre yCJIOBHM, CITOCOOCTBYIOIIUX NPHUOOPETCHUIO OOYyYarONTUMHUCS
OMbITa PAa3HOOOPA3HOW JEATEIbHOCTH, MO3HAHUS W CaMOINO3HAHWS, KIIOYEBBIX
HaBbIKOB (KJIIOYEBBIX KOMIIETEHIMII), MMEIOLIUX YHHUBEPCAJIbHOE 3HaAueHUE s
pa3JINYHBIX BUJAOB JICSITEIHHOCTH;

- ¢popMupOBaHUE YMEHUH OOBSCHATH M OLIEHUBATH SIBICHUS OKPY KAIOIIETro
MHpa Ha OCHOBAaHWM 3HAHWH W ONBITA, MOJYYCHHBIXIPHU U3yUYCHUU XUMHH;

- ¢dopmupoBaHue y OOydYarOUIMXCs T'yYMAHUCTHYECKUX OTHOLICHUIA,
MMOHMMAaHUsl I[EHHOCTH XWMHYECKHX 3HAHUHW JUISI BBIPAOOTKHM HDKO- JOTHYECKHU
11EJIECOOOPa3HOro IIOBEJIEHUsI B OBbITY U TPYHAOBOH JESITEIBHOCTH B LIEJSIX
COXPaHEHUsI CBOETO 310POBbs U OKPYKAIO- IIEH ITPUPOIHOMN CpEAbI;

- pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITMTAaHHUIO HAa OCHOBE YCBOCHHSI OOIIEYEITIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpPY HNpOdUJIsi U HANIPABJIEHHOCTH JaJIbHEHIIIETO O0OyUYeHHUs.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YHEBHOM IIJIAHE

CornacHo neiictByroniemMy basucHomy yueOHOMY TutaHy padodasi mporpamma s 8-11
KJlaccax IpeaycMaTpuBaeT o0yueHue XMMUU B 00bEMe TI0 2 Yaca B HeZIeNo, Bcero 272 yaca.

B cucreme ectecTBeHHOro 00pa3oBaHUsl XUMHUS KaK y4eOHBIN MTpeIMET 3aHUMaEeT BaXKHOE
MECTO B IIO3HAHMM 3aKOHOB MPUPOJBI, B MaTepUAIbHOM KHM3HM OOIIECTBA, B pELICHUU
IJ100aNbHBIX MPOOJEM YeIOBEYeCTBa, B (POPMUPOBAHMU HAYUHOH KapTHHBI MHUpa, a TAKXKE B
BOCIIMTAHUU YKOJIOTHYECKOM KYJIBTYPBI JTHOAEH.

XuMuss Kak yueOHBIM MpeAMeT BHOCUT CYIIECTBEHHBIH BKJIaJ B Hay4yHOE
MHUpPOINOHMMAHUE, B BOCIMTAaHHE U pPa3BUTHE OOYyYalOIIUXCSA; NpPU3BaHA BOOPYKUTh
00y4aroluXcsi OCHOBAaMU XMMMUYECKHUX 3HAaHUM, HEOOXOAMMBIX JJisi IMOBCEIHEBHON KHU3HHU,
3aJI0%KUTh (DyHIAMEHT s JajdbHEHIIEro COBEPIIEHCTBOBAHMS XHUMMUYECKMX 3HAHMHA Kak B
CTapUIMX KJlaccaX, TaK M B JIPYTMX y4eOHBIX 3aBEJCHUSX, a TaK)Ke IMPABUILHO COPUEHTUPOBATH
HOBEJICHHE 00yUaroIIUXCsl B OKpY KalolIel cpee.

INJMIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS YUYEBHOI'O ITPEIMETA
«XHUMMUS»

N3yuenne XuMuM B OCHOBHOW IIIKOJIE HAMPABIEHO Ha JOCTHKEHHE OO0YUYaIOIIUMHUCS
JUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX PE3YIHTATOB OCBOCHUSI YUEOHOTO MpeaMeTa.

JJUYHOCTHBIE PE3YJBbTATHBI

JImaHOCTHBIE pe3yJbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOMIEro
oOpa3oBaHUsI JOCTHUTAIOTCS B XOJIe OOYYEeHHSI XUMHH B €IUHCTBE Yy4YeOHOU U
BOCHHUTATEIBHOU JesATEeNbHOCTH OpraHu3anuu B COOTBETCTBUM C TPAIAUIIAOHHBIMHUA
POCCHUIMCKUMHM COLMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU I1I€HHOCTSIMH,
OPUHSATBIMA B OOIIECTBE MpaBUIaMH MW HOPMaMH MOBEACHUS, U CIOCOOCTBYIOT
mpolleccaM cCaMOMO3HAHUSI, CAMOPA3BUTHS M COIHATTU3AIINHU O0YyYarOIIHUXCSI.

JInaHOCTHBIE pPE3yJIhTAaThl OTPAKAIOT CPOPMHPOBAHHOCTH, B TOM YHUCIE B
4acTH:



[TaTproTHYECKOTO0 BOCTIUTAHUS

LIEHHOCTHOI'O OTHOLIEHUsI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HAaCJI€AUIO, NOHUMAaHWUs 3HAUYCHUSI XHUMHWYECKONW HayKH B KU3HU
COBPEMEHHOTO OOIIIecTBa, CIOCOOHOCTH BJIAJIETh JIOCTOBEpPHON HH(poOpMamuer o
NEePEIOBBIX HJOCTUKEHHUSAX U OTKPBITUSIX MHPOBOM U OTEYECTBEHHOW XHWMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa M OOIIECTBA;

['paskaHCckOro BOCIUTaHUSA

OPEACTAaBICHUSI O COLHUAJIBHBIX HOPMAax W IpaBHIIaX MEXJINYHOCTHBIX
OTHOLIEHUWN B  KOJUJIGKTUBE, TOTOBHOCTHU K pa3HOOOpa3HOW COBMECTHOM
JISSITEJILHOCTA TIPU BBIMOJHEHUHM Y4YeOHBIX, IMO3HABATEIbHBIX 3a/Ja4, BBIITOJIHCHUU
XMMHUYECKUX DJKCIIEPUMEHTOB, CO3/IaHUHU YYEOHBIX IIPOEKTOB, CTPEMJICHHUS K
B3aMMONOHUMAHUIO M B3aMMOIIOMOIIM B HpPOIIECCE ITOM y4eOHOU IesATEeIbHOCTH;
TOTOBHOCTH OLIEHMBATh CBOE ITOBEJICHUE M IMOCTYNKH CBOUX TOBApHUIIEH C MO3ULHUU
HPaBCTBEHHBIX U [IPABOBBIX HOPM C YYETOM OCO3HAHUS IIOCIICACTBUMN IIOCTYIIKOB;

[leHHOCTHM Hay4YHOTO MO3HAHUS

MHUPOBO33PEHYECKHUX IIPEJACTABICHUN O BEIIECTBE M XMMHWYECKOW pPEaKLUH,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO pPa3BUTHUSI HAyKHM M COCTaBIISIOIINX
OCHOBY JJIsl TIOHUMaHHs CYIIHOCTH HAYyYHOW KapTHUHBI MHUpA; MpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTUsS NOPUPOAbI, B3aMMOCBS35IX 4YEJIOBEKa C
OPUPOTHON CPEeaOM, O POJIU XUMHUHM B NO3HAHUU 3TUX 3AaKOHOMEPHOCTEN;

NO3HaBaTEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA MOJYYE€HHWE HOBBIX 3HAHUU MO
XUMHH, HEOOXOIMMBIX IS OOBSICHEHUST HAOJI0OJaeMbIX IPOIECCOB U SIBJICHU;

NO3HaBaTEeJIbHONU U HWH(POPMAIIMOHHONW KYyJIBTYphl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITEIILHOW paboThl C YYEOHBIMH TEKCTaMH, CIOPAaBOYHOW JIMTEpaTypow,
JIOCTYITHBIMU TEXHUYECKUMH CpEeICTBaAaMU MH(POPMAIITMOHHBIX TEXHOJIOTHH;

WHTEepeca K OOYYEHHIO W IIO3HAHHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMOoOOpa30BaHUIO, WCCIIEIOBATEIBCKON JIESITEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIpaBJICHHOCTH U YPOBHS OOy4Y€HMUs B JajlbHEUIIEM;

®opMUpOBaHKs KYJIBTYPBI 310POBbS

OCO3HAHMUsI IE€HHOCTHU JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JIOPOBBIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KHW3HU, OCO3HAHUS IIOCJIEJICTBUM M
HETIPUSATUS BPEAHBIX MPHUBBIYEK (YHNOTPEOJIEHUS aJIKOrOoJisl, HApKOTUKOB, KypEeHUsI),
HEOOXOJUMOCTH COOJIOJIEHHsT NpaBWi  O€30MMacCHOCTH HOpH  OOpalleHuu C
XMMHYECKUMHU BEIIECTBAMM B OBITY U peaIbHOM KU3HU;

Tpynosoro BocniuTanus

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIC3HOM,
y4eOHO-HUCCIe10BATEIbCKOM, TBOPUECKON U IPYTUX BUAAX JIESITEIbHOCTH; UHTEpeca
K MIPaKTUYECKOMY M3YUYEHHIO Ipodeccuil u Tpyaa pa3jIMyHOro poaa, B TOM YHCJI€ Ha
OCHOBE IIPUMEHEHHUsI NpPEIMETHBIX 3HAaHUW 110 XUMHUH, OCO3HAHHOIO BBIOOpa
WHIUBUAYAIBHON TPAECKTOPHUH MHPOJOJKEHUS 0Opa3oBaHUsA C YUYETOM JIMUHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKOJIOTMYECKOTO BOCITUTAHUS

SKOJIOTHYECKH 11€JIECOOOpPA3HOTO OTHOIIEHUS K IPUPOJAE KAaK HUCTOUYHHUKY
JKM3HHM Ha 3eMJI€, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUs IEHHOCTH 3J0POBOTIO U
Oe3zomacHOro oOpas3a XH3HU, OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY
(puznueckoMy M MNCUXHUYECKOMY 3JI0pPOBBIO, OCO3HAHUSA LIEHHOCTH COOJIIOJICHUS
npaBuil 0€30MacCHOro MOBEJICHUs NP paboTe C BEIleCTBaMU, a TaK)Ke B CUTyaIllUsX,
YTPOKAFOIINX 3/I0POBBIO U YKU3HU JIFOAE;

CITIOCOOHOCTH MNPHUMEHSTH 3HAHUS, IMOJIydaeMble MPU H3yde- HUM XHUMHH,
JUIsT pelIeHMus 3aJad, CBS3aHHBIX C OKpPYXKAWIIEd IIpHU- POAHOM Cpenou,
HOBBIIIICHUSI YPOBHS HSKOJOTHUYECKOM KYJBTYpPBhl OCO3HAaHHUS TJIOOAJIBHOTO



XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM M MYy- T€H UX PElLIEHHUs! MOCPEACTBOM METOJI0B
XUMUH;

SKOJOTMYECKOr0  MBIINUIEHUs, YMEHHsI  pPYKOBOJCTBOBAaTbCi UM B
IIO03HaBaTEeJIbHOM, KOMMYHHUKAaTUBHON U COLMAJIBHON IIPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMeranpeaIMETHBIX pPE3yJIbTaTOB BBIACISIOT 3HA4YMMble JUIA
(popMupoBaHNsT MUPOBO33pPEHUS OOIIEHAYUYHbIE OHATUA (3aKOH, TEOPHs, IPUHLIMUII,
runoresa, GakT, CUCTEMA, IPOLIECC, IKCIEPUMEHT U JIp.), KOTOPHIE UCHOJIL3YIOTCS B
€CTECTBEHHO-HAyUYHBIX YYE€OHBIX HpeIMeTax U IIO3BOJISIIOT HAa OCHOBE 3HAHUM U3
ATUX TIPEIMETOB (OPMUPOBATH IIPEACTABIIEHHE O IIEJIOCTHONW HAy4YHOW KapTHHE
MHpa, U YHUBEpCAJIbHbIE yueOHble 1eHCTBUs (II03HAaBaTe/IbHbIE, KOMMYHHUKaTHBHBIE,
pEeryJIsiITUBHBIC), KOTOpble oOOecrednuBaroT (GOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU NeATEIbHOCTH.

MeTtanpeaMeTHbIe pe3yJIbTaTbl OCBOSCHUSI O0Opa30BaTEIILHOW IPOTPaMMBI 10
XUMHUH OTPaXKarOT OBJIaJICHHE YHUBEpPCaJIbHBIMU MO3HABATEJIbHBIMU JICHCTBUSIMHU, B
TOM 4HCJIE:

ba30BbIMH JTOTMYECKMMU AeHCTBUAMU

YMEHHUEM HCIOJb30BaTh NPUEMBI JOTHMYECKOI'O MBIIUJIEHHUSI IIPU OCBOEHUU
3HAaHUM: PaCKpPbhIBAaTh CMBICI XUMHUYECKUX HOHATUH (BBIICISATH HX XapaKTepHbIE
NpU3HAK{W, YCTaHABJIMWBAaTh B3aUMOCBS3b C JPYTMMU IIOHSATUSMH), MCHOJIB30BaTh
MOHATHUS JUIsl OOBSCHEHUSI OTIEJIbHBIX (PAKTOB U SBJICHUMN; BbIOUPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCH(PHUKAIIMA XUMHYECKHUX BEMIECTB M XHUMHUYECKHX PEaKIIHH;
yCTaHaBJIMBaTh IPUYUHHO-CJIEICTBEHHBIE CBS3M MEXJAy OOBEKTaMU H3YUYEHHUS;
CTPOUTH JIOTUYECKHE PACCYXXJCHUSI (MHAYKTUBHBIC, JNE€AYKTUBHBIE, 10 AaHAJIOTUM);
JieyiaTh BBIBOJbI U 3aKJIIOYCHUS;

YMEHHUEM IPUMEHSTH B IIPOLIECCE IIO3HAHUSI CUMBOJIMYECKHUE (3HAKOBBIC)
MOJI€JIM, HCIOJb3yE€MbI€ B XHUMHUH, OPeoOpa3oBbIBATh IIMPOKO IIPHMEHSIEMbIE B
XMMHHM MOJEIbHbIE IPEJCTAaBICHUS — XUMUYECKHH 3HaK (CUMBOJI 3JIEMEHTA),
XUMHUYEcKass (GopMyna MW ypaBHEHHE XHUMHUYECKOM peakuuu — IMpU peLIeHUU
Yy4€OHO-TIO3HAaBaTEIbHBIX 3aJlady; C Y4YETOM JITHUX MOJICJIBHBIX HPEJICTABICHUMN
BBISIBJISITH M XapaKTE€PHU30BaTh CYLIECTBEHHbIE HNPU3HAKU U3y4aeMbIX OOBEKTOB —
XMMHYECKHUX BEIIECTB U XUMHUUYECKUX PEaKLIN;

ba3oBbIMH HCCE0BATENBCKUMHU JIEHCTBUSIMU

YMEHHUEM HCHOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTA
IMO3HaHUs, a TakKXXe€ B KadyeCTBE OCHOBBI Ui (QOPMHUPOBAHUS THUMOOTE3bl I10
OPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMBbIX CY>K/ICHUI;

NpuoOpeTeHUe ONbITa MO MJIAHUPOBAHUIO, OpPraHU3allMM U MPO- BEACHUIO
YUYEHHUYECKUX OKCIHEpPUMEHTOB: YyMEHHME HaOioath 3a XO- JOM MHOpoliecca,
CaMOCTOSITEJILHO NPOTHO3HUPOBATh €ro pe3yibTaT, (OpMyJIMpOoBaTh OOOOILEHUS U
BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHHUS, COCTABIISITh OTUET O
poJielaHHOM paboTe;

Pab6oroii ¢ nrpopmanueit

YMEHHUEM BBIOUpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH UH- (POPMAIIUIO
pa3IMYHbBIX BUAOB M (OPM MNPEICTABICHUS, MOJIYyYaeMYyIO U3 PAa3HBIX HCTOYHHUKOB
(Hay4HO-TIIOIIYJIsIpHAsI JUTEpaTypa XHMHUYECKOIO COJIep)KaHUsl, CHpPaBOYHBIC
nocobusi, pecypcol UHTEepHeTa);

YMEHHEM IPUMEHSTH pa3jIMuHble METOJIbI M 3aIIPOCHI IIPU MO- UCKE U OTOOpEe
UH(pOpMaAIIMU W COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX JUIS BBIITOJIHEHUS
y4eOHBIX U MO3HABATEJIBHBIX 3a7a4 OINPEACIEHHOIO THMA; MPUOOpPETEeHHE OIbITa B
o0jacT  HMCHOJIb30BaHUsT  HMHMOPMAIITMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpPOIl aKTUBHOT'O UCIIOJb30BaHNUS Pa3JIMYHBIX ITOUCKOBBIX CUCTEM;



YMEHHEM MCHOJIb30BaTh M aHaJM3UpoOBaTh B Mpolecce Yy4YeOHOul u
HUCCIICIOBATEIILCKON JISSITSIbHOCTH WH(MOPMAIIUIO O BIMSHUU MPOMBIILICHHOCTH,
CEJIbCKOTO XO3sMiCTBa M TpaHCOOpPTa Ha COCTOSIHUE OKpY Karolllel IpUPOTHOMU
cpensl;

VHuBepCcanbHbIME KOMMYHUKATHBHBIMU JCHCTBUSIMU

YMEHHEM 3aJlaBaTh BONOPOCHI (B XOJE€ JHAJOra W/HWIM JUCKYCCHHM) MO
CylLIECTBY 0OCyXaaemMoil TeMbl, (OpMyJIUPOBATH CBOU IPEAJIOKEHUSI OTHOCUTEIHHO
BBINOJTHEHUSI IPEIJIOKEHHOM 3a/1a4H;

OpuoOpeTeHUE ONbITa MPE3EHTAUN PE3YJIbTATOB BBIMOJIHEHUSI XUMHUYECKOIO
SKCrIiepuMEeHTa (J1a0opaTOPHOTrO OITbITa, JJAOOPATOPHOU PadOTHI IO HCCICAOBAHUIO
CBOMCTB BEIIECTB, y4E€OHOT'O MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEpPCTHHKAMHM MO3HABATEJIbHOW U
HUCCJICIOBATEJIbCKOM AESITEIbHOCTH MNPH PEHIEHHM BO3HUKAIOUIUX HOpoOJieM Ha
OCHOBE yuéTa OOIIMX HMHTEPECOB M COIJIAaCOBaHUS MO3ULMU (0OCYXIAeHHs, OOMEH
MHEHHSIMH, «MO3TOBbIC HITYPMBI» U P .);

VHUBEPCATBHBIME PETYISATHBHBIME JICHCTBHUAME

YMEHHUEM CaMOCTOSITEJILHO OIpeAeisiTh LelIU AEATEILHOCTH, IJIaHUPOBAaTh,
OCYILIECTBIISITh, KOHTPOJIMPOBATH U IIPHU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
AesITeJIbHOCTh, BRIOUpaTh Hanbdosee »pheKTUBHBIC CIIOCOOBI peIlIeHUs] YUeOHBIX U
MO3HABATEJIBHBIX 3a/1a4, KOPPEKTUPOBATH IIPEJIOKECHHBIN aJITOPUTM AEHCTBUU IIPU
BbI- TIOJIHEHHUHM 33aJIaHUN C Y4YETOM TMOJYYCHHsSI HOBBIX 3HAHHUU 00 H3ydyaeMbIX
00BbEeKTax — BEIIECTBAX U PEaKIIHUAX;

YMEHHUEM HCIIOJIb30BaTh M aHaJIM3UPOBaTh KOHTEKCTHI, MpeJjaracMbie B
YCJIOBUM 3aJaHUM .

MPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB II0 OCBOCHHUIO 00s3aTEJIBLHOTO
COJZIEp>KaHHWsl, YCTAHOBJICHHOTO JIaHHOW IIpUMEpHONW padoueil HmporpamMmoit,
BBIACIISIFOT: OCBOCHHBIC OOYyYalOMIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
AeucTBuil, crienuduIecKkue ISl TpeaMeT- HoM obactu «XUMUsSD», BHIIBI
JEATEJIbHOCTU IO  MOJYYEHHIO  HOBOIO 3HAHHUs, €ro HWHTEepIIpeTalui,
MpeoOpa30BaAHUIO U TPUMEHEHHUIO B PA3JINUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX .

I[IpeameTHBIE pe3yNbTAaThl MPEACTABICHBI IO rojlaM OOyYEeHUS U OTPaKaroT
c(OpMHUPOBAHHOCTH Y OOYYAIOIIUXCS CIICIYIOIUX YMEHUM:

8 KJIACC

PACKpbleams CMBICI OCHOBHBIX XUMHWYECKHX MOHSTHW: aTOM, MOJIEKYyJa,
XAMHUYECKUMN  JJIEMEHT, IIPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH,
BaJICHTHOCThb, OTHOCHUTEJIbHAsI aTOMHAasi M MOJIEKYJISIpHaAsi Macca, KOJUYECTBO
BEIIIECTBAa, MOJIb, MOJISIpHAsT Macca, MaccoBasl J0JIsI XUMHWYECKOro 3JJIEMEHTA,
MOJISIPHBIN 00BEM, OKCHU., KHUCJIOTA, OCHOBAaHMHE, COJib,
3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCJICHUSI, XUMHUYECKasl peaKklus, TEJIOBOU
addexT peakimu, KiacCUdUKaAIUI PpeaKIui, XUMHYECKasl CBsI3b, pPacTBODP,
MaccoOBasiJI0JIs1 BELIECTBA B PaCTBOPE;

ULIIOCMPUpPOBams  B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKUX MOHITUU WU
OPUMEHSTh 3TU MOHSITHS IPU ONUCAaHUM BEIIECTBHU UX ITPEBPAILICHU;

UCnoab308ams XAMHUYECKYIO CHMBOJIMKY [IJIS COCTaBJICHUST (opMynn
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUMI;

onpeoensims BAJICHTHOCTb aTOMOB DJIEMEHTOB B OWHApHBIX COCAUHECHUSX;
CTEIIeHb OKHCJICEHUS DJJIEMEHTOB B OWHApHBIX COCIAMHEHHUSX; TMPUHAIICKHOCTH
BEIIIECTB K ONPEACIIEHHOMY KJIaCCy COeAUHEHUH mo (GopmysiamM; BHUI XUMHYUCCKOU
CBsi3U (KOBaJICHTHAsI U HOHHAs) B HEOPTaHUYECKUX COSTNMHECHUSIX



packpweieams cmblca  niepuoandeckoro 3akona J[. WM. Menneneena:
JIESMOHCTPUPOBATh IMMOHUMAHHUE MEPUOTUYCCKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
AJIEMEHTOB OT WX ITOJIOKCHHUS B TIEPUOJUYCCKON CHUCTEME; 3aKOHOB COXPaHCHHS
MAaccChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHUS, 3aKOHa
ABoOrazipo; onucwvléams u xapaxmepuzosams TaOINYHYI0 (POpMy IEPHOIUYCCKOU
CHUCTEMBbl XWMHYECKHX DJJIEMEHTOB: pa3indyaTh MNOHATHUS «IJaBHAs MOOATPYyNIia
(A-rpynna)» u «mod6ounass noarpytma (b-rpyrma)», Manbie U OOJIBIIIHNE TTEPHUOIHI;
coomHocums OOO3HAYCHUsI, KOTOpbIe HuMEIOTcs B Tabmuue «llepumommueckas
cucreMa xXuMu4yeckux odiaemeHtoB J[ . WM . MeHzneineeBa» ¢ UYHCIOBBIMH
XapaKTEepPUCTUKAMHU CTPOCHHSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M 3apsn
siJipa, OOIIee YMCII0 JISKTPOHOB U PACIIPEICIICHUE UX MO 3JICKTPOHHBIM CIIOSIM);

Kraccuguyuposams XUMHUUYECKHE 3JICMEHTBI; HCOPTAaHUYECKHE BEIIECTBA;
XUMHUYECKHE peakInu (110 YHUCITy U COCTaBY YYacCTBYIOIIHX B PEAKIIMU BEIICCTB,
O TEIUIOBOMY 3(pPexTy);

xapaxkmepuzoeams (OnuUCbléams) OOIHNE XUMHYESCKHUE CBOMCTBA BEIIIECTB
pa3MYHBIX KJIACCOB, MOATBEPXKAAasi OMNHCAaHUE MpPUMEPaMH MOJEKYJISIPHBIX
YPaBHEHHH COOTBETCTBYIOIINX XUMHYCCKUX PCAKIIHIA;

NpocHO3UpO6amsb CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX Kade€CTBEHHOTO
COCTaBa; BO3MOXXHOCTH IIPOTCKAHUS XUMHYCCKHUX IMPEBpPAICHHUNW B Pa3IMYHBIX
YCIIOBUSIX;

8bIYUCISIMb OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIDHYIO MacChl BEIICCTB;
MAacCOBYIO JOJIIO XHUMHYECKOTO »dJIeMeHTa mo (GopMyJie COSCHUHEHHS; MaCCOBYIO
JIOJEO BEIISCTBAa B PACTBOPE; NPOBOAHUTH PaCUYETHl MO YPABHCHHIO XUMHYECKOU
peakuuu;

npumeHsims OCHOBHBIC OIEPAIlUU MBICIUTEIBHONW ACSTSIILHOCTH — aHAJIU3 U
CUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMATH3AIHIO0, KIACCU(DUKAIUIO, BBISBICHUEC
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JUII HW3yYCHHUS] CBOWCTB BCIISCTB WU
XUMHYECKUX PEaKIIMi; €CTECTBEHHO-HAay4YHbIC METOAbI MO3HAHUS — HAOIIOACHHUE,
U3MEpEeHHe, MOJAEIIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIM U MBICIICHHBIN);

crnedosams TMPaBWIIaM TIOJIB30BaHUSI XUMHUYECKON TTOCYA0H U 1ab0opaTOpHBIM
o0opy/loBaHHEM, a TakK)Ke MpaBujiaM OOpalleHus C BelleCTBaMU B COOTBETCTBUU C
WHCTPYKIUSIMA TIO BBINIOJHCHHUIO J1a0OpAaTOPHBIX XHUMHUYECKHX OIIBITOB II0
MOJIYYEHUIO M COOHUpPAHMUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHCIOpPOAA),
PUTOTOBJIEHUIO PAacCTBOPOB C OIIPEACIEHHON MaCCOBOM HOJEW PacTBOPEHHOTO
BEIIEeCTBa; IUIAHUPOBATH W  IIPOBOJUTH XHUMHUYECKHE DKCIIEPUMEHTHI MO
pacrio3HaBaHHUIO PACTBOPOB MIEJIOYEH U KHUCIIOT C MIOMOIIBI0O MHINKATOPOB (JIaKMYyC,
(beHoNbTATICUH, METHIIOPAHXK U JIP .) .

9 KlIACC

PACKpblamb CMBICII OCHOBHBIX XHUMHUYECKHUX IOHSATHM: XMMHYECKUN 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKash pEeaKIMs, XUMHYecKas CBS3b,
TETUIOBON A(PQEKT peakivu, MOJb, MOJSPHBIM 00BEM, PacTBOP; DIEKTPOJIUTHI, HEITEKTPOIIHUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAINS, DPEaKIMH HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMble pPEaKLMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKiuyu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCJICHHE U BOCCTAaHOBJEHHE, aJIOTPOIHS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJICHTHAas, MOHHAs, METANINUecKas), KpUCTAIIIMUecKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOW pEaKIHH, MpeneabHO
nomyctumas konuentparus (I1JIK) Bemectsa;

UNLIIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUHN (CM. II. 1) M IpUMEHSTh
9TH MOHATHS NPU ONMCAHUU BEIIECTB U UX NPEBPALLEHUM;



ucnonvb3o6ams XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUS (OpMyJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

onpedensimb BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUUECKUX AJIEMEHTOB B COCTUHEHUSIX
Pa3IMYHOTO COCTaBa; MPHUHAJIC)KHOCTh BEIIECTB K OMPENCIIEHHOMY KIACCy COCIWHEHUU IO
dbopMynaM; BUJ XUMUYECKOH CBSA3H (KOBAJICHTHAs, MOHHAsI, METAJUTMUECKasi) B HEOPIraHUYECKUX
COCIMHEHUSX; 3apsii MOHA TI0 XUMHUYECKOW (hopmyie; XapakTep cpeabl B BOJIHBIX pPacTBOpax
HEOPraHMYECKUX COCAMHEHUMN, TUIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpvieams cMbici [lepuonnueckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TabanuHyto hopmy I[lepuoanueckoil cucrembl
XUMHUYECKHUX JJICMCHTOB: pa3linyarh MOHATUS «TJIaBHAs MOArpymma (A-rpymnma)» U «mododHas
noarpynna (b-rpymnmna)», Manble W OoJblIMe MEpUONbI; COOTHOCUTH O00O3HAYEHUS, KOTOpHIE
UMEIOTCS B TICPUOJUYECKON TaOJMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apdl siipa, oOlee YUCIIo 3JIEKTPOHOB U paclpesiesieHue ux
0 JICKTPOHHBIM CIIOSIM); OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B H3MEHEHHUH CBOWCTB JICMEHTOB
U UX COCIMHEHHH B Ipeenax MajiblX MEepUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOSHUS UX
ATOMOB;

Kraccuguyuposams XUMUYECKUE SJIEMEHTBHI; HEOPraHMYeCKHE BEIIeCTBA; XMMHUYECKUE
peaknuu (1Mo YMCITYy M COCTaBY YYaCTBYIOIIMX B PEAKIIMHU BEIECTB, IO TEILIOBOMY 3 dekTy, 1o
WU3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

xapakmepuzogams (ONUCHIBATh) OOIIME M CHEHU(PUIECKUE XUMUYECKHE CBOWCTBA
MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYJISIPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIH;

cocmaenams ypaBHEHUS dJIEKTPOTUTHUECKON AUCCOIMAIMY KUCIIOT, MIeToUYe U Coel;
MOJIHBIC W COKPAIICHHBIC YpaBHEHHUS PEAKIMi WOHHOrO OOMEHA; YpaBHCHHS pPEaKIIHid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHWE T'€HETHUYECKON CBA3M MEXKIY BELIECTBAMH DPAa3JIMYHBIX
KJIACCOB;

packpwvléams CYHIHOCTh OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca ITUX PEaKITuii;

NpPOCHO3UPO6AmMb CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIOBHUSX;

8bIYUCTAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB; MAaCCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 10 (hOpMyJie COSTHHEHHS; MACCOBYIO JTOJIO BEIIECTBA B PACTBOPE;
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEaKIny;

credosams  TIpaBWIAM  TIOJB30BAaHUS XHMHYECKOW TMOCYJIOM U JIaDOpaTOPHBIM
o0opyaoBaHHMEM, a TaKXkKe TMpaBujaM OOpalieHUs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSAMH TI0 BBIMOJIHEHUIO J1a0OPATOPHBIX XHMHUYECKHUX OITBITOB IO TOJYyYEHUI0 |
coOMpaHHIoO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIOTO ra3a);

npo8oouUms PEaKIH, MOATBEPKIAOINE KAaYSCTBCHHBIH COCTaB PA3JIMIHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM NYTEM XJIOPUAOPOMHUI-, HMOAUI-, KapOoHaT-, docdar-, cuUIUKAT-,
cynb(dar-, TUIAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI W HMOHBI H3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMUYECKUX BEILIECTB;

npumMeHsims OCHOBHBIC OIEpaIlii MBICITUTCIIBHON NEATCIIbHOCTH — aHallu3 M CUHTE3,
CpaBHEHHE, 00001IeHUE, CHCTEeMAaTHU3alINIO, BBISBIICHUE IPUUUHHO-CIIEICTBEHHBIX CBA3CH — st
W3YYCHHS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIIMI;, eCTCCTBCHHO-HAYYHBIC METO/IbI TTO3HAHUS
— Ha0IroIeHNe, U3MEPEHNE, MOJISTHPOBAHIE, IKCIIEPUMEHT (pealbHbI U MBICTICHHBIN ).

11 KJ1ACC

cghopmuposannocms MPEACTaBICHUH O MECTE XUMHUU B COBPEMEHHOW HAay4YHOU KapTHUHE
MHUpPa; TTOHUMAHHUE POJTH XHUMHH B (()OPMHUPOBAHHH KPYro3opa v (GYHKINOHAIBEHON IPaMOTHOCTH
YeNoBeKa /IS PEeIIeHUs MPAaKTUUECKUX 3a/1a4;

61adeHue OCHOBOIIOATAIONTUMH XHUMHYECKUMHU TOHITHSIMH, TEOPUSMH, 3aKOHAMHU M
3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BAHUE XUMHUECKON TEPMUHOIOTHEN 1 CUMBOJIMKOI;



g1adeHue OCHOBHBIMHA METOJaMH HAyYHOTO TIO3HAHUS, HWCIOJIb3yeMbIMA B XUMHH:

HabnooeHue, onucavue, usmepenue, 3Kcnepumenm, yMeHHe o0padaThIBaTh, OOBSICHSITH
pe3yJbTaThl MPOBEAEHHBIX ONBITOB M JIENATh BBIBOJbI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITH
METO/TbI TO3HAHUS TIPU PEIICHUH MPAKTUICCKUX 33]1aY,

chopmuposanHoCcms YMEHHUS J1aBaTh KOJUYECTBEHHBIC OIEHKH U MIPOBOIUTH PACUETHI 10
XUMHUYECKHM (pOopMyJiaM U ypaBHEHUSIM;

gladeHue TIPABWIAMU TEXHHKH OE€30MaCHOCTH TPU HCIOJIb30BAaHUA XHUMHUYECKHUX
BEIIIECTB;

chopmuposarnnocms yMEHUS KiIacCu(DUITMPOBATh OPraHUYECKHUE BEIIECTBA U PEAKIUH 110
pa3HbIM MMPU3HAKAM;

chopmuposanHOCmb YMEHUS OIMCHIBATH U PAa3JINYaTh U3yUYECHHBIC KIACChI OPTaHHYECKUX
BEIIIECTB;

chopmuposanHocms YMEHHS JIeNaTh BBIBOJBI, YMO3aKIIOYCHUS W3 HAOJIOJCHHUIA,
XUMHUYECKHX 3aKOHOMEPHOCTEH, TPOTHO3UPOBATh CBOMCTBA HEM3YUYCHHBIX BEIICCTB 110 aHAJIOTUU
C M3YYCHHBIMU;

cghopmuposannocmb yMEHUS CTPYKTYPHPOBATh M3YUYCHHBIH MaTepUAT U XUMHUYECKYIO
UH(POPMAIIUIO, TIOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB,;

cpopmuposannocms  COOCTBEHHOM  TO3WIMHM IO OTHOIICHHWIO K  XUMHYECKOU
UH(POPMAIINH, ITOJTy4aeMOHN M3 Pa3HBIX HCTOYHHKOB;

cpopmuposannocms ~ yMEHUS — QHANU3UPOBAaTb W OICHUBATh  IOCIIEACTBUS
NPOM3BOJICTBEHHON M OBITOBOW JESATEIBLHOCTH, CBS3aHHOW C TNEpepabOTKOW OpraHMYECKHX
BEIIIECTB;

06/1a0¢eHIe OCHOBAMH HAYYHOTO MBIIUICHUS, TEXHOJIOTHUEH

HCCJICIOBATEILCKON M MPOCKTHON JCSITEITLHOCTH;

copmuposaHHoCms  ymMenus TPOBOIUTH OSKCIHEPUMEHTBI pa3HOW JIUIAKTHYCCKOU
HAIPABIICHHOCTH;

chopmuposantoe ymenue OKa3bIBaTh IMEPBYIO MOMOIIb MPH OTPABICHHSX, OXKOrax U
JIPYTHX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYT0BAHUEM.

COILEP KAHUE U TEMATUYECKOE IINTAHUPOBAHHUE
YUEBHOT'O IPEJIMETA XUMMUSA

8 KUIIACC

Pazden 1. OcHognvle _nonamusn __Xumuu __ (YPOBEHb  amOMHO-MOEKVIAPHBIX
npedcmagienuii)

Tema 1. Ilepsonauanvruvle xumuueckue nouamus (224.)

[Ipenmer xumun. XuMHs Kak 4acTh €CTECTBO3HAHUs. BemecTBa 1 ux cBoiictBa. MeTosl
MO3HAHMUSI B XHUMHUU: HAOIIONEHHWE, HKCIEPUMEHT, Hu3MepeHue. VICTOUHMKM XUMHUUYECKOU
uHpopMalMu: XuMudeckas gureparypa, Wutepuer. Ilpuembr Oe3zomacHOi paboOTH C
obopynoBanueM u BemecTBamMu. CTpOCHHE IJIAMEHH.

UYucteie BemecTBa U cMecu. CrocoObl OYUCTKH BEIIECTB: OTCTaWBaHUe, (DUIBTPOBAHUE,
BBIITAPUBAHUE, KPUCTAINIM3ALMS, JUCTIISANNSA. DPU3HYECKUE ABICHUS U XUMHYECKUE PEaKIINH.
[Ipu3Hakyu XUMUYECKUX PEAKIUI U YCIOBUS BOSHUKHOBEHHUS U TEUEHUSI XUMUYECKUX PEaKIU.

ATOMBI, MOJIEKYJIBI U MOHBI. BeliecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
Kpucrannuueckue u amopdHble BemiecTBa. KpuCTaIIMYEeCKHe pPEHISTKH: aToMHas U
MOJIEKYJIIpHasA. 3aBUCHMOCTb CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[IpocTeie W cnoXHBIE BeLIECTBA. XHUMHUYECKHM JJIEMEHT. MeTaiibl U HEMETAJLIbI.
AtomHas enuHuIa Macchl. OTHOCHTENIbHASI aTOMHAs Macca. 3HAKU XUMUYECKUX DJIEMEHTOB.

3aKOH TIOCTOSIHCTBA COCTaBa BelIecTB. XuMudeckas ¢opmyna. OTHOCHUTENbHAS
MOJIEKYJIIpHast Macca. KayecTBEHHBIN M KOJMYECTBEHHBIM COCTaB BEHIECTBA. BbIUuCIEHHUS 1O
xuMudeckuM popmynam. MaccoBast 1071 XUMHYECKOTO DJIEMEHTA B CII0KHOM BEIIECTBE.

BanentHocth xuMuueckux siemMeHToB. CoctaBienne GopMysn OMHAPHBIX COSTUHEHUN 10

9




BAJICHTHOCTH AaTOMOB XUMHYECKMX D3JIEMEHTOB M ONPEIEICHUE BAJICHTHOCTH AaTOMOB
XUMHUYECKHX 3JIEMEHTOB 110 (popMysiaM OMHAPHBIX COCTUHEHHA.

ATOMHO-MOJIEKYJISIPHOE y4YEHHE. 3aKOH COXPAaHEHHsI MAacChl BELECTB MPU XUMHUYECKUX
peakumsax. Xusep u gesrensHocTh M. B. JlomMoHOcOBa. XuMuueckue ypaBHeHUsA. THUIBI
XUMUYECKHUX PEAKLUNA: peaKIIMU COCAUHEHNUS, PA3JI0KECHHS, 3aMELICHUS.

KoadduiimenTsl B ypaBHEHHSX XHMHUYECKUX PEAKIMI, KaK OTHOIICHHUS KOJIHYECTB
BEIIECTB, BCTYNAIOIINX U 00pa3yIOIIUXCs B PE3yJIbTaTe XUMUYECKOM peaknu.

JdemoHcTpaumnu:

O3HakoMJIeHHE ¢ Ja00paTOpHBIM 000pYI0BaHHEM; NMPUEMBbI O€30MacHON pabOThl C HUM.
CriocoObI OYHMCTKU BEIECTB: KPUCTAIUIM3ALNS, TUCTUILISALUS.

IIpakTnyeckas padora 1

[Tpuemsr 6e30macHoi paboTHl ¢ 000pyIOBaHHEM U BenlecTBaMu. CTpOEHHUE MJIaMEHHU.

IIpakTHyeckas padora 2

1. Oumucrka 3arps3HEHHON OBAPEHHON COJIN.

JlaGopaTopHble ONBITHI:

PaccmoTtpenue BemiecTs ¢ pa3nuyHbIMU (PU3NYECKUMU cBOiicTBamMu. Pa3nenenue cmecu ¢
noMOIIbI0 Maruuta. [IpumMeps! GU3NUECKUX U XUMHUYECKHUX SBJICHHM.

Paznosxxenne ocHoBHOro kapoonara meau (I1). Peakius 3amerieHust Meid xKeae30M.

Ynpaxkaenusi v 3a1a4um:

YupakHeHus: Ha OIpeieIeHHEe BaJIEHTHOCTH 3JIEMEHTOB B OMHAPHBIX COECAMHEHMSIX.

Brruncnenue oTHOCUTEIHHON MOJIEKYJISIPHOM Macchl BellecTBa Mo Gopmyiie.

Boluncnenue MaccoBoil 10J1M 3JIEMEHTa B XUMUYECKOM COEIMHEHUU.

YcTanoBneHue npocreiieit popMyIibl BEIeCTBa 10 MAaCCOBBIM JIOJISIM JIEMEHTOB.

Tema 2. Kucnopoo (54.)

Kucnopon. Haxoxpaenne B mnpupone. llomyuenume kuciaopoma B maboparopuu U
IPOMBIIIIEHHOCTH. PU3NMYecKue U XUMHUYECKHe CBoiicTBa kuciopona. ['openue. Okcuibl.
[Ipumenenue kucinopona. Kpyrosopor kuciopona B npupone. O30H, alIOTPOIHUs KUCIOPOJA.
Bozayx u ero cocras. 3ammra aTMOC(epHOTO BO3/AyXa OT 3arpsi3HEHUI.

JdemoHcTpanum:

duznyeckue U XMMUYecKre cBolcTBa kuciaoposa. Ilomyuenue u cobupanue Kuciaopoaa
METOJIOM BBITECHEHHUS BO3JyXa M METOJOM BBITECHEHHUS BOJABI. YCIOBUS BO3HUKHOBEHUS U
MPEKPALEHUS TOPEHUS.

IIpakTnyeckas padora 3

[Tonmyuenue u CBOMCTBA KMCIOPOJA.

JlabopaTopHbIe ONBITHI:

O3nakomIieHHE ¢ 00pa3iaMu OKCHUJIOB.

YnpaxkHeHus 4 3a1a4u:

VYnpaxkHeHust Ha cocTaBiieHHe (POPMYJT OKCUIIOB 110 U3BECTHOW BaJIEHTHOCTH.

VYrpaxHeHus: B COCTaBICHUU YPABHEHHI peaKIMil TOPEHUS CIIOKHBIX BEILIECTB.

Tema 3. Booopoo (3u.)

Bonopon. Haxoxnenne B mnpupoge. Ilomyuenwe Bojopoga B jabopaTopuu U
MPOMBINUIEHHOCTH. @Pu3M4yeckhe ¢ XHMHUYECKHE CBOMCTBa Bojaopoda. Bomopon —
BOCCTaHOBHUTEINb. Mepbl 6e30nacHOCTH Tpu paboTe ¢ BojiopoioM. [Ipumenenne Bogoposa.

JdemoHcTpaumnu:

Ilonyuyenne Bomopona B ammapare Kumma, nmpoBepka BOJOpOAAa Ha YHUCTOTY, TOPEHHE
BOJIOpPOJIa Ha BO3JyXE U B KUCIOPOJE, cOOMpaHHe BOAOPOJa METOI0M BBITECHEHHEM BO3/AyXa U
BOJIBI.

IIpakTHyeckas padora 4

[TonydyeHne Bonopoaa U UCCIETOBAaHKUE €0 CBOMCTB.

JlabGopaTopHbie ONBITHI:

B3aumopeiictBue Bogopoaa ¢ okcuaoM meau (11)

Ynpa:xxHeHus 4 321a44:
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VYrpaxHeHus: Ha COCTaBJICHUE (POPMYIT COSTUHEHUI 110 M3BECTHON BaJICHTHOCTH.

VYipaxHeHus B COCTaBICHUU XUMUYECKUX YPAaBHEHUM.

Tema 4. Pacmeopwi. Booa (6u.)

Bona. Boga B npupozae u ciocoObl €€ ouucTKU. Adpainusi Bojbl. XUMUYECKUE CBOWCTBA
BOJbl. B3anmojencTBre BOJIbI C OKCUIAaMU METAUIOB U HeMeTaiIoB. [Ipumenenue Boael. Bona —
pacTBopuTEIb. PaCTBOPUMOCTE BELIECTB B BoJe. MaccoBast [0J1s1 paCTBOPEHHOI'O BELIECTBA.

JdemoHcTpaumnu:

Ananus Boabsl. CuHTe3 BOJbl. B3auMopeiicTBue BOJbI ¢ HATpUEM, KalbLIUEM, MarHueM,
OKCHJIOM KajbItus, okcuaom yriepoaa (IV), okcumom docdopa (V) u ucnplTaHue TMOTYYSHHBIX
pacTBOPOB UHIUKATOPOM.

IIpakTHyeckas padora S

IIpuroroBnenue pacTBOPOB COJIEH C ONPENEICHHOM MacCOBOM JIOJIEM pPacTBOPEHHOTO
BEILECTBA.

YnpaxHeHus u 3a1a4u:

Haxoxienne MaccoBol J0JIM paCTBOPEHHOIO BEILIECTBA B pacTBOPE.

Boruncnenue maccbl pacCTBOPEHHOTO BEIIECTBA M BOJBI JUIsl IPUTOTOBJIEHMSI pacTBOpa
ONpPEIETICHHON KOHUEHTPALINH.

Tema 5. Konuuecmeennvle omuowtenus 8 xumuu (54.)

KonnuectBo BemectBa. Mosib. MosnspHas Macca U MOJISIpHBIA 00beM. 3aKoH ABOTajpo.
MounsipHblii 00beM Ta3oB. OTHOCHUTENbHAS INIOTHOCTH ra30B. OOBEMHBIE OTHOLIEHUS ra30B IpU
XUMUYECKHX peakuusx. [Ipocrelilme pacueTsl 10 ypaBHEHUSAM XUMHUUYECKUX PEaKIIUil.

JdemoHcTpaumnu:

XHUMHYECKUE COEIMHEHUS KOJIMYECTBOM BelIeCTBa | MOJIb.

YnpakHeHUs ¥ 32Ja4HU:

Brluucnenust ¢ uCnonb30BaHUEM MOHATUH «MAcca», «MOJbY, «KOJIUYECTBO BEIIECTBAY,
«MOJIIpHAsi Maccay, KMOJISIPHBIA 00bEM.

OO6beMHbIe OTHOILIEHUS Ta30B MIPU XUMHUYECKHUX PEaKIIHIX.

Pacuersl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN.

Tema 6. Basicnetiwiue knaccol Heopeanuyeckux coeourenuti (12u.)

OcHOBHbBIE KJIaCChl HEOPraHMYECKHX coenuHeHud. HoMeHkiaTypa HEOpraHMYecKux
BEIECTB.

Oxcuapl. Okcuabl METAUIOB M HeMeTalioB. PU3nMYecKue M XMMHUYECKHE CBOMWCTBA,
MOJIyYEHUE U TPUMEHEHUE OKCUIOB.

I'unpoxcunpl. Knaccuduxamus rugpokcuioB. OcHOBaHus, KilaccU(UKaLUg U CBOWCTBA!
B3aUMO/ICHCTBUE C OKCUAAMHU HEMETAIUIOB, KUCIOTaMU. Peakuiys HelTpanu3amnmm.

AM@oTepHbIE OKCUABI U THAPOKCHU/IBI.

Kucnotsl, kinaccudukanus W CBOWMCTBA: B3aUMOJCIHCTBHE C METAUIaMH, OKCHUAAMH
METAJJIOB. BBITECHUTENBHBIN PsAJl METAJIOB.

Comu. Cpennue conu. B3aummoneicTBue colied ¢ MeTalllaMH, KUCIOTAMHM, IIETOYaAMH.
CnocoObl  mosyueHusi conei. ['eHeTnueckas CBS3b MEXJIYy OCHOBHBIMH  KJlaccaMU
HEOPraHUYECKUX COCTUHEHHI.

JdemoHcTpaumnu:

OOpa3upl OKCUIOB, KUCIOT, OCHOBaHUN U coieil. HelTpanuzamnus menoun KUCIOTOW B
MPUCYTCTBUHU UHANKATOPA.

IIpakTnyeckas padora 6

Pemienue skcnepuMEHTANBHBIX 33/1ad MO Teme: «BakHehme Ki1acchbl HEOPTraHUYECKHUX
COCIMHEHUI.

JlabGopaTopHbie ONBITHI:

OnbIThl, NOATBEPXKIAIOIIME XHWMHUYECKHE CBOMCTBA OKCHUJIOB, KHCIIOT, OCHOBAHMHIA,
aM(OTEepHBIX THIPOKCHUJIOB U COJIEH.

YnpaxkHeHus U 321a44:

PacueTsl 0 ypaBHEHUSAM XUMUYECKHUX PEAKIUN.
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Paszoen 2. Ilepuoduueckuil 3aKoH u nepuoouyecKas Cucmema XumMuieckKux 31eMeHmog
. U. Menoeneesa. Cmpoenue amoma.

Tema 7. l[lepuoouyeckuil 3aKoH u nepuooUYecKas cucmema Xumuieckux snemenmos /. 1.
Menoeneesa. Cmpoenue amoma (8u.)

[lepBoHayanbHbIE TOHATHSA KJIACCU(DUKAIMM XUMUYECKUX dJeMeHTOB. [loHsTHE O
IPYIIAX CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA XMMHYECKUX 3JIEMEHTOB: LIEIOYHBIE
METaJlIbl, TaJIOTeHbl. biaropoiHbie ra3sl.

[lepuonuueckuii 3akon JI. WM. Menneneea. Ilepuonuueckas cucteMa Kak
€CTeCTBCHHOHAYYHAs KJIaccu(PUKAIUs XUMAYSCKUX FIIEMEHTOB.

Tabnuunas gopma npencTaBieHus Kiaccu@UKal XUMUYeCKuX 3JeMeHTOB. CTpyKTypa
tabnuiel «llepuognueckas cucrema xummudeckux snemeHToB JI. M. MenneneeBa» (KopoTkas
dopma): A- u b-rpynmel, nepuoasl. Ousnveckuii CMbICT MOPSAKOBOrO (aTOMHOT0) HOMEpa,
HOMeEpa Mepro/ia U HoMepa IrpyIIbl ()i 3JIEMEHTOB A-TpyIiin).

Crtpoenue aroma: siApo U 3JIeKTpoHHas oOosiouka. CocTaB aTOMHBIX SiA€p: HMPOTOHBI U
HeUTpoHbI. M30TOMBI. 3apsii aTOMHOTO Si7jpa, MacCOBOE YKMCIIO M OTHOCUTEIbHASI aTOMHAsl Macca.

CoBpemenHas GopMyIHpPOBKA MOHATHS «XUMHUECKUN HIIEMEHT).

DnekTpoHHas 000JI0YKa aToOMa: IMOHSATHE 00 JHEPreTHYEeCKOM ypOBHE (JIEKTPOHHOM
cioe), ero EMKOCTU. 3aroHEHHE JIEKTPOHHBIX CIOEB Y aTOMOB 3JIEMEHTOB MajblX MEPUO/IOB.
DJEeKTPOHHBIE CXEMBI W JIJIEKTPOHHO-Tpaduueckue ¢Gopmyisl. CoBpeMeHHas (GOpPMyIHPOBKa
MEPUOIUYECKOTr0 3aKOHA.

3HavYeHHE MEePUOJAMYECKOr0 3aKOHA JJisi pa3BUTHSA Hayku. JKU3Hb UM HAy4YHBIM TOABUT
JI.1.MeHneneeBa.

JdemoHcTpaumnu:

Pu3nuecKre CBOMCTBA IIETOYHbIX METAILJIOB.

B3anmopeiicTBie OKCHIIOB HaTpusi, Maraus, ¢ocdopa, cepbl ¢ BOJOW, HCCIECIOBAHUE
CBOMCTB IMOJYYEHHBIX MMPOTYKTOB.

B3anmopeincTBre HaTpus U Kainus ¢ BOJOM.

du3nyecKue CBOKMCTBA rAJIOTEHOB.

B3aumoneiicTBre aqtoMUHES C XJIOPOM, OPOMOM M HOJIOM.

Pa3zden 3. Cmpoenue geuiecmaa.

Tema 8. Xumuueckas cesazv. Cmpoenue sewjecmsa (74.)

DNEeKTPOOTPUIIATETLHOCTh XMUMHYECKUX DJIeMEHTOB. (OCHOBHBIE BHUJIBI XUMHYECKOU
CBSI3M: KOBaJICHTHAsI HEMOJSPHAs M KOBaJCHTHAs MOJspHas CBs3b. MIOHHAs CBsI3b. BaneHTHOCTD,
CTENeHb OKUCIICHUS, 3aps]l HOHA.

JleMoHCTpanuu:

ComnoctaBneHue (PU3NKO-XUMUUYECKHX CBOMCTB COEJUHEHUNW C KOBAJICHTHBIMU U
MOHHBIMU CBSI3SIMHU.
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TEMATHYECKOE IINTIAHUPOBAHUE
8 KJIACC (2 yaca B HejeJ10, Bcero 68 yacoB)

Ne | Pazgen Koa- | Koa-Bo Koua-Bo XapakTepucTHKA OCHOBHBIX
n/m | NporpaMmMsl BO KOHTPOJIBHBIX | MPAKTHYECKUX | BUJAOB IeATEIbHOCTH
yacoB | padort padoTt

1 OcHOBHBIE 53 3 6 Pasnuuath npeaMeTs U3y4YeHUs
MOHATHSL  XUMHH €CTEeCTBEHHBIX HayK, IOHSATHS
(ypoBeHb «aToM», «MOJICKYJIay,
aTOMHO- «XUMHUYECKHN DIIEMEHT), KHOHY,
MOJIEKYJIAPHBIX «YaCTHIIA», KHHICKCY,
NpeJCcTBaICHUI) «KO3(pPULIHEHTY, «CXema

XHMHUYECKON peakiium,
«YpaBHEHHE XUMUIECKON
peakuuny. Habmonars cBoiicTBa
BEIIECTB U UX U3MEHEHUS B X0/Ie
XUMUYECKUX PEaKIHi,
(hm3uuecKre 1 XUMHYECKUE
MIPEBpAIIECHUS U3y4aeMBbIX
BEIIECTB. Y YUTHCS TTPOBOIUTH
XUMHYECKAN IKCTIEPUMEHT.
Hccnenosars cBolcTBa
M3y4aeMbIX BEIECTB.
CobmoaTh MpaBuiia TEXHUKU
0e30MacHOCTH.

2 [epuoaunueckuii | 7 - - Knaccudunupoath u3ydeHHbIC
3aKOH U XUMHYECKAE DOJIEMEHTHl W WX
MEepUOINYECKas coenuHenus. CpaBHUTH CBOICTBA
cuctema BEIIECTB, MpUHAAISKANMX K
XUMHUYECKUX pa3HBIM KJjlaccaM, XUMHUECKHe
anemenToB [I.1. 3JIEMEHTHI pasHBIX TPy
Memnneneesa. YcranaBnMBaTh ~ BHYTpPU- U
Crtpoenue aroma MEXIpeIMETHBIE CBS3H.

DopMyIHpOBaTh NEPUOAUIECCKUI
3akoH J[.MA. MengeneeBa wu
packpsIBaTh ero CMBICII.
XapakTepru3oBaTh CTPYKTYpY
MIEPUOANYECKON TaOIHUIIBL.

3 Crpoenue 8 1 dopMynupoBaTh  ONpeAeIeHUs
BEIIIECTB. OHATUH «KOBaJIEHTHas
XuMudeckast HEMoJIspHas CBSI3bY,
CBSI3b «KOBAJICHTHAS TIOJISIPHAS CBSI3bY,

«MOHHAsi  CBS3b»,  «CTEMEHb
OKHUCIICHUS,
«QIEKTPOOTPHUIATEIBHOCTHY.
Onpenenarp THO XUMHYECKOH
CBSI3M B  COCOUWHEHHMIX  Ha
OCHOBaHUH XUMHYECKON
dhopmyIbIL.

Hroro 68

I[lnannpyemMble pe3ybTaThl H3yYeHHUs Y4eOHOT0 MpeaMeTa.
Yuawuiicsa nayuumces:

OIIMCHIBATh CBOMCTBa TBCPALIX,

CYHICCTBCHHBIC ITPHU3HAKU;

KUJIKUX,

ra3o00pa3HbIX BEIIECTB,

BBIACTIAA HUX
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XapaKTepHU30BaTh BEHIECTBA IO COCTaBYy, CTPOCHUIO M CBOICTBaM, YCTaHABIIMBAaTh
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCIKY JaHHBIMU XapaKTCPHUCTUKaMU BCIICCTBA,

PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHH: aTOM, MOJIEKYJa, XMMHYECKHH
3JIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BEIECTBO, BAJICHTHOCTD, HCIIOJIb3Ysl 3HAKOBYIO CUCTEMY
XHMUH;

n300pakaTh COCTaB MPOCTEHIIMX BELIECTB C IOMOIIBIO XUMHYECKUX (GopMyn u
CYIIHOCTh XMMUYECKUX PEaKIHi C MOMOIIbI0O XMMHUYECKUX YPaBHCHHUH;

BBIYUCIIATH OTHOCHUTCJIIBHYHO MOJICKYJIAPHYIO W MOJIAPHYIO MACChbl BCHICCTB, a TAKIKC
MAacCOBYIO JIOJIO XMMUYECKOTO 3JIEMEHTa B COCTMHEHUSIX;

CpaBHHBATL IO COCTaBY OKCHU/IbI, OCHOBAHUA, KUCIJIOTBI, COJIH,

KJIacCH(PUIUPOBATH OKCHJIBI 1 OCHOBAHUS [0 CBOWCTBAM, KHCIIOTHI U COJIU — TI0 COCTaBY;

ONUCHIBaTh COCTaB, CBOWCTBA U 3HAUYECHHE (B MPUPOJE U MPAKTUYECKON NESITEIbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCJIOPO/a U BOAOPO/Ia;

AaBaTb CPABHUTCIBHYIO XapaKTCPUCTUKY XHUMHWYCCKUX JOJICMCHTOB H BaXXHEHIITUX
COE/IMHEHUH €CTECTBEHHBIX CEMEHCTB IMIEIOYHBIX METAIJIOB M I'aJIOT€HOB;

MOJIb30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U XUMUYECKOH TTOCYI0M;

IPOBO/IUTH HECIIOKHBIE XMMUYECKUE ONBITHI M HAONIONCHMS 32 M3MEHCHHEM CBOMCTB
BEILIECTB B IIPOLIECCE MX INPEBpAICHMH; COOMIONATh MpaBWIa TEXHUKH O€30MacHOCTU IIpH
NPOBEJCHUY HAOIIOICHUI U OIIBITOB;

PasiindaTh SKCIICPUMCEHTAIIBHO KUCJIOTHI U IICJI0YH, IOJIb3YACh HHAUKATOpaMH; OCO3HATDH
HEOOXO0AMMOCTh COOIOICHUS Mep 0€30IaCHOCTH IPU OOPAILCHUH C KUCJIOTAMH H HIETOYaMH.

yqau;uﬁc;z nouaydunt 603MOHCHOCNTIb HAYUYUMbCAL.

IrpaMOTHO 00paIaThCs C BEIIECTBAMHU B TIOBCEITHEBHOM JKU3HH,

OCO3HaBaTb HEOOXOAMMOCTH COOJIOACHHSI TPaBUI OSKOJIOTMYECKH Oe30I11acHOro
MOBEJICHUS B OKPY’KAOUIEH ITPUPOJAHON CpeIE;

MOHUMATh CMBICII U HEOOXOAUMOCTH COONIOACHUS MPEANHCAHUN, MpelIaraeMbiXx B
HHCTPYKIUAX IO UCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHUHU U Aap.;

UCIIONIb30BaTh NPUOOpPETEHHBbIE KIIIOYEBbIE KOMIETEHTHOCTH TIIPH  BBITIOJIHEHUU
MCCJIEI0OBATENbCKUX MPOCKTOB MO0 M3YUYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHS] U PACIO3HABAHUS
BELIECTB;

pasBuBaTb KOMMYHHKATHBHYIO KOMIICTCHTHOCTH, HCIIOJB3yd CPCACTBA YCTHOI'O H
MUCHbMEHHOTO OOIIEHHUs, MPOSBIATH TOTOBHOCTh K YB@KEHHUI0O HHONW TOYKH 3PEHUS TPU
00CYXICHUU PE3yJIbTATOB BHITIOJIHEHHOU PaOOTHI;

OOBEKTUBHO OIIEHWBAaTh HH(OPMALMIO O BEHIECTBAX M XUMHYECKHX Ipolieccax,
KPUTUYECKH OTHOCUTBHCS K TICEBJOHAY4YHOW HWH(OpManuu, HEJ0OPOCOBECTHON peKame,
KaCarolIeicsl UCIOJIb30BaHUs Pa3IMYHBIX BELIECTB.

Ilepuonuueckuil 3aKOH M IIEpUOAMYECKAss CHCTEMA XUMHUYECKMX 3yeMeHToB JI.M.
MenneneeBa. CTpoeHuE BELIECTBA.

Yuawuiica nayyumcsa:

KJIacCU(UIUPOBATh XUMHUYECKHE BJIEMEHTHl Ha METaJlIbl, HEMETaJlIbl, J3JIEMEHTHI,
OKCHJIBI U THUIPOKCHJIBI KOTOPHIX aM(OTEPHbI, U MHEPTHbIE AJIEMEHTHI (ra3bl) JUIsI OCO3HAHUS
BAKHOCTH YIIOPSAJOYEHHOCTH HAyYHBIX 3HAHUU;

packpbIBaTh CMBICI ITepuoandeckoro 3akona /[.1. Menneneesa;

ONMCHIBaTh U XapaKTepu3oBaTh TaOMUMUHYI0 (QOpMY THEpUOAUYECKON CUCTEMBI
XUMUYECKUX JJIEMEHTOB;

XapakTEepU30BaTh COCTaB ATOMHBIX SAJE€p M pPACHpPEEICHUE YHCIa DJIEKTPOHOB IO
JJIEKTPOHHBIM CIIOSIM aTOMOB XUMHYECKHUX DJJIEMEHTOB MAJbIX IEPUOJOB IEPUOJUYECKON
CHCTEMBI, a TAK)KE KaJIMs U KaJbLUs;

pasinyaTh BUJbl XUMHUYECKOU CBSA3U: MOHHYIO, KOBAJICHTHYIO IOJIIPHYIO, KOBAJIEHTHYIO
HEIOJSIPHYIO U METAJUTNYECKYIO;
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n300pakaTh 3JEKTPOHHBIE (DOPMYJIBI BEIIECTB, OOPa30BAaHHBIX XWMHUYECKHUMU CBS3SIMHU
pa3HOro BUJA;

BBISIBJIATH 3aBHCUMOCTh CBOMCTB BEILIECTBA OT CTPOSHHUS €r0 KPUCTAUTMYECKON PEIIeTKH
(MOHHOM, aTOMHOM, MOJICKYJISPHOM, METAJNTMYECKON );

XapaKTEPU30BaTh XUMUUYECKHUE FJIEMEHTHI M UX COSUHEHHUS Ha OCHOBE TTOJIOKEHUS PJIEMEHTOB B
MEPUOANYECKON CHCTeMEe U OCOOCHHOCTEH CTPOCHUS UX aTOMOB;

OTHUCBHIBAaTh OCHOBHBIC NpPeANnochulku OTKpbITHs .M. MeHnaeneeBbIM MepuOAMIECKOTO
3aKOHA W TEPUOJUYECCKON CHUCTEMBI XUMHYECKHX JJIEMEHTOB W MHOTOOOPA3HYI0 HAYYHYIO
JIEATEeILHOCTh YUEHOTO;

XapaKTEepU30BaTh HAYYHOE M MUPOBO33PEHUYECKOE 3HAUCHUE MEPUOAMYECKOTO 3aKOHA U
MEPUONYECKON CUCTEMbl XUMHUUYECKUX AieMeHToB J[.1. Menaeneena;

OCO3HABAaTh HAY4YHBIC OTKPBITHS KaK PE3yNbTAT UIMTEIHHBIX HAOJIOICHUMH, OIBITOB,
Hay4YHOU MOJIEMHUKH, TIPEOIOJICHHS TPYAHOCTESH U COMHEHUH.

anwuﬁwz noJjiydun 603MOACHOCNb HAYUYUMbCA.!

OCO3HaBaThb 3HAYCHHUE TCOPCTUUCCKUX 3HAHHUHI JJIA HpaKTquCKOﬁ JACATCIIBHOCTH
YCJIOBCKA,

OIMIMCbIBATh U3YUCHHBIC 00BEKTEI KaK CHUCTCMBbI, IPUMCHAA JIOTUKY CUCTCMHOI'O aHaJIn3a,

INPpUMCHATL 3HAHUA O 3aKOHOMCPHOCTAX HCpHO,Z[H‘ICCKOﬁ CUCTCEMbI XHMHNYCCKHX
9JICMCHTOB JJIA OOBSCHECHUS U MNpCABUACHUA CBOICTB KOHKPCTHBIX BCHICCTB;, pPa3BUBATH
I/IH(l)OpMaI_II/IOHHYIO KOMIICTCHTHOCTb  IIOCPCACTBOM er'IY6J'ICHI/IH 3HaHUH 00 HUCTOpUHU
CTAHOBJICHHUS XUMHUUYCCKOM HAaYyKH, €€

OCHOBHBIX HOHHTHﬁ, IICPUOANYCCKOI'O 3daKOHAa KaK OAHOI'0 Hu3 BaXHEUIIIMX 3aKOHOB
MMpupoabl, a TAKKC O COBPEMCHHBIX JOCTHKCHUAX HAYKU U TCXHUKH.

MHoroo6pasue BemecTs.

Yuawuiics nayyumcs:

OTIpeNeNATh MPUHAIICKHOCTh HEOPraHMYECKUX BEHIECTB K OJHOMY W3 H3YYCHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

COCTABIIATH (POPMYITBI BEIIECTB MO WX HA3BAHUSIM;

OTIpeNieNIATh BAJIGHTHOCTb U CTETIEHb OKHCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIIATH (POPMYIJIBI HEOPTaHMYECKUX COCIWHEHHWH II0 BaJCHTHOCTSM W CTETCHSM
OKHCJICHUS 3JIEMEHTOB, a TaKXKe 3apsi/iaM HOHOB, YKa3aHHBIM B TaOIHUIlE PACTBOPUMOCTH KUCIOT,
OCHOBAHWUI U COJIEH;

OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHUs (PU3NYECKUX M XUMHMUYECKHX CBOMCTB MPOCTHIX
BEIIECTB M WX BBICIINX OKCHJIOB, 00pPa30BaHHBIX AJIEMEHTAMHU BTOPOTO M TPETHETO TMEPHOIOB;

Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTepHbIE IS TPYII OKCUAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

Ha3bIBaTh OOIME XUMHUECKUE CBOICTBA, XapaKTEepPHbIE [T KaX10TO KJlacca BEIIECTB;

NPUBOJNUTH  TPUMEPHI  pEaKIHil, MOATBEPKAAIONINX  XHUMHUYECKHE  CBOMCTBa
HEOPraHMYECKUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAaHUN U COJIEH.

Yuawuiicsa nonyyum 603modcHoCms HAYUUMbCA

* TPaMOTHO 00paIaThCS C BEIECTBAMH B TIOBCETHEBHOM JKHU3HU;

* OCO3HaBaTh HEOOXOJMMOCTh COOMIONEHHS TPaBUI JKOJIOTUYECKH O€30MMacHOTO
MOBEJICHUS B OKPY KAIOIIEH TPUPOJAHOM Cpelie;

* TOHMMAaTh CMBICT U HEOOXOIMMOCTh COONIOJEHUS TPEINUCAHHM, MpEaaraeéMbIX B
WHCTPYKITUAX TI0 UCTIOJIB30BaHUIO JICKAPCTB, CPEIICTB

OBITOBOW XMMHH U JP.;

¢* HCIIOJIB30BAaTh HpI/IO6peTéHHBIe KIIFOYEBBIC KOMIICTCHTHOCTU IIPU BBIIIOJJHCHUUN
MCCJIEI0BATENbCKUX MPOEKTOB M0 U3YYEHHUIO CBOMCTB,

CIIO0CO0O0B MOJTyYEHHUs U PaCliO3HABAHUS BEIIECTB;
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* pa3BHBaTh KOMMYHUKATHBHYK) KOMIIETEHTHOCTb, HCIIOJNB3ysl CPEACTBA YCTHOM M
NUCHbMEHHOW KOMMYHHUKAIIMK IPU pabOTe ¢ TEKCTaMU

y4eOHUKAa ¥ JOMOJHUTEIbHON JIMTEPaTypoil, CHPaBOYHBIMU TaONMIIAMU, TMPOSBISTH
TOTOBHOCTb K YBa)KEHHIO MHOM TOYKHU 3pPEHUS IPU 00CYKICHUU

PE3yJIbTaTOB BBINOJIHEHHON paboTHI;

* OOBEKTHBHO OIEHMBATh HMH(POPMAIIMIO O BEIIECTBAX M XMMHUYECKHX IPOLECCaX,
KPUTHYECKH OTHOCUTHCS K IICEBAOHAYYHOUN HH(pOpManuu,

HeJI00pOCOBECTHOM peKJiaMe, KacarolIeicsl UCIIOJIb30BAaHUS PA3IUYHBIX BEIIECTB.

* OCO3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHMM I TPAKTUYECKON JESITeIbHOCTU
4eJI0BEKa;

* OIIUCBIBATh U3YYCHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'O aHalln3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX IEPUOJUYECKONH CHCTEMbl XHMHUYECKUX
9JIEMEHTOB JJ1s1 OOBSICHEHUS U MIPEIBUICHUS CBOMCTB

KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YIiyOJaeHus: 3HaHU 00
UCTOPUU CTAaHOBJIECHUS XMMHUECKON HayKH, €€

OCHOBHBIX NOHSTHH, MEPUOAUMYECKOTO 3aKOHA KaK OJHOTO M3 BAXKHEWIIMX 3aKOHOB
IPUPOJIbI, & TAKKE O COBPEMEHHBIX JIOCTHIKEHUSAX HAYKU U TEXHUKHU.

* COCTaBJIATb MOJIEKYJISIPHBIE U MOJIHBIE UOHHBIE YPABHEHMS MO COKPAIIEHHBIM MOHHBIM
YpaBHEHUSIM;

* OPUBOAUTH NPUMEPHl PEAKUUN, IMOATBEPKAAIOIIMX CYIIECTBOBAHUE B3aWMOCBS3U
MEXJly OCHOBHBIMHU KJIaCCAaMHM HEOPTraHMYECKHUX BEIIECTB;

* MPOTHO3UPOBATH PE3YyJbTaThl BO3ACUCTBUS pPa3iIMYHBIX (HAaKTOPOB HA H3MEHEHHUE
CKOPOCTH XMMHYECKOU PEaKLINH;

* TPOTHO3UPOBATH PE3yJbTaThl BO3JACHCTBUS pPAa3NUYHBIX (DAKTOPOB HAa CMEILIECHUE
XUMHYECKOI'O PABHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHUE CBOWCTBA BEIIECTB HA OCHOBE UX COCTABAa U CTPOCHUS;

* [IPOTHO3MPOBATh CIIOCOOHOCTb BEUIECTBA MPOSABIATH  OKHUCIUTENIbHBIE  WIIU
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEN OKUCIEHUS

3JIEMEHTOB, BXO/SIIUX B €0 COCTaB;

* BBIABIIATH CYIIECTBOBAHNWE I'€HETHUYECKOM B3aMMOCBS3M MEKIY BEIIECTBAMU B PALY:
IIPOCTOE BEUIECTBO — OKCUJ — FHAPOKCUT — COJIb;

* OpraHU30BBIBaTh, IPOBOJUTH YUYEHHUYECKHE IPOEKTHI 10 MCCIEAOBAHUIO CBOMCTB
BEIIECTB, UMEIOIUX BAKHOE MMPAKTUYECKOE 3HAUCHHE.

9 KJIACC

[ToBropenne u yriyOnenwe 3HaHUKM Kypca 8 kimacca (1 u). Baxueimme KIaccel
Heopranuueckux coeuHeHni. Okeuasl. OcHoBanus. Kuciotel. Comnu.

Paszpnen 1. Knaccupukanusa xumudeckux peaxkuui (7 4).

Tema 1. Knaccudukanust xumuyeckux peakiuii (7 4)

Krnaccudukanus XuMU4ecKiX peakiui, peakiiii COeANHEHNUs, Pa3I0KEeHHs, 3aMEIlEeHuUs,
oOMeHa. OKHCIMTENBHO - BOCCTAaHOBUTENbHBIE peakiuu. OKHUCIUTENb, BOCCTAaHOBHTEINb,
MPOLECChl  OKHUCIEHHS, BoccTaHOBiIEeHUA. (CocTaBieHHE YpaBHEHUH  OKUCIHUTEIbHO -
BOCCTAHOBUTEJIbHBIX PEaKIHi ¢ TOMOIIBIO0 METO/1a SJICKTPOHHOT O OanaHca.

TennoBeie 3hPexTsl XUMUYECKHX peakuuid. DK30TEPMUYECKHE U HHAOTEPMUUYECKUE
peaxkuu.

Tepmoxumnueckne ypaBHeHHs. CKOpPOCTh XMMHUYECKHX peakiuil. PakTopsl, BIUSIONINE
Ha CKOPOCTh XMMUYECKHX peakluil. [lepBoHavabHbIe IPEACTAaBIEHUS O KaTalu3e.

Hemoncmpayuu. /lemoncmpayus Onvimos, 6bIACHAIOWUX 3A6UCUMOCIb  CKOPOCIU
XUMUYECKUX peakyuli Om paziuyHulX pakmopos.
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Tabnuysr « Obpamumvie peakyuuy, «Xumuyeckoe pasHosecuey, « CKOpocms XUMU4eCKou
peaxyuuy.

Pacuemmnpwle 3a0auu. Pacuemvi no mepmoxumuieckum ypasHeHusm.

Ilpakmuueckaa paooma Nel. H3zyuenue enusanusn ycioeuil npoeedeHus Xumuieckoul
peakyuu Ha eé ckopocme.

Ob00wenue u cucmemamu3ayus 3HAHUIL.

O6patumsie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

Tema 2. Xumuueckue peakiiuu B BOJHBIX pacTBopax (10 u)

XUMUYEeCKUE peakliy, UAYIIHE B BOJAHBIX PAaCTBOpaxX. DJICKTPOIUTHI U HEINEKTPOJIUTHI.
Nonbl. Katnonsl 1 aHnoHsl. ['nipaTHas Teopusi pacTBOPOB.

DNEeKTPOIUTHYECKAs IUCCOIMAINS KUCIOT, OCHOBaHMi, coseid. Cnabble M CUIIbHBIC
anekTponuThl. CTemeHp aucconmanuu. Peaknmuu HOHHOTO oOOMeHa. YCIOBHS TPOTEKAHUS
peakiuii oOMeHa J0 KOHIA. XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCIMHEHUH B CBETE MPEJCTABICHUN 00 AICKTPOJMTUYECKON JTUCCOIMAINN U OKUCIUTEIHLHO —
BOCCTAHOBUTEJIbHBIX PEAKIUAX.

[TonsiTHE O THAPOIN3E COJIEH.

Pacuémul no ypasnenusam xum. peaxyutl, eciu 00HO U3 ewecms 0aHo 6 u3dvImKe.

Hemoncmpayuu. Hcnvimanue pacmeopose éeujecme Ha 21eKmpuyecKyro npo8oouMochb.
HeuoiceHue UOHO8 6 I1eKMPULECKOM noJe.

Jlabopamopnvie onvimol. Peakyuu obmena medxncoy pacmeopamu 31eKmpoiumos.

Ilpakmuueckasa padoma Ne2. Pewenue 3kcnepumeHmaipHbiX 3a0a4.

Konumponvnaa paboma Ne 1 (0606uienue u cucmemamu3sayus 3HaHuiL).

Tema 3. "asiorensl (4 u)

Hemeramnel. Tanorensl. IlosokeHMe B NEpUOJUYECKOM CHUCTEME XMUMHMYECKHX
AJIEMEHTOB, CTpOEHUE UX aToMoB. Haxoxxienue B mpupoe.

dusnueckue U XMMUYECKHUEe CBOMCTBA rajioreHoB. IlodydyeHue u npuMeHeHHe TaloreHoB.
Xinop. ®Pu3nyeckue U XMMUYECKUE CBOWMCTBAa xJiopa. Ilpumenenue xiopa. XJIOpOBOAOPOA.
®uznueckue cpoiictBa. [lomydyenne. ConsHas kucinora u ee conu. KadecTBeHHas peakuus Ha
XJIOpUJI — HOHBI. Pacnio3HaBaHue XJIOpUI0B, OPOMUIIOB, HOJIUIIOB.

Hemoncmpayuu. @usuueckue ceoticmea eanoceHos. llonyuenue Xxnopoooopoda u
pacmeopenue e2o 8 800e.

Jlabopamopuvie onvimvl. Pacnosnasanue consiHol Kuciomol, Xa10puoos, 0OpoMuoos,
Uoo0U008 u 1ooa.

Ilpakmuueckan pavoma Ne 3. Ilonyuenue conanoit Kuciomeol u usyuenue eé ceoiicme.

Tema 4. Kucnopon u cepa (6 1)

Kucnopox u cepa. IlonoxxeHue B NMEPHOANYECKONH CHUCTEME XMMHYECKHX DJIEMEHTOB,
ctpoeHne ux aromoB. Cepa. Amiorporus cepbl. Dusznyeckne M XHUMHUYECKHE CBOMCTBA.
Haxoxnenne B mpupone. I[Ipumenenue cepsl. CepoBomopos. CepoBOAOpOAHAS KHCIOTa M €€
conu. KauectBeHHas peakuust Ha cynboua- nonsl. Oxeua ceps (1V).

Cepnas kuciora. XMMHYECKHE CBOMCTBA pa30aBIIEHHON M KOHIIEHTPUPOBAHHOM CEepHOM
kucinoTel. KauecTBeHHast peakuus Ha cyiabpaT- HMOHBL. XHMMHUYECKHE PpEeakIUH, Jexallue B
OCHOBE TTOJTyYSHHSI CEPHOW KHCIIOTHI B IPOMBINUIEHHOCTH. [IprMeHeHne cepHON KUCITOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepbvl. 3HAKOMCmME0 ¢ 06pa3yamu RPUPOOHbIX
cynbhuoos, cyibghamos.

Jlabopamopuvie onvimwsi. Pacnoznaganue cynvuo-, cyrbgum- u cyivgham-uonos 6
pacmeope

Ilpakmuyeckaa paboma. Pewenue skcnepumenmanvuvix 3adau no meme «Kuciopoo u
cepay.

Tema 5. Azot u pochop (10 1)
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Azotr u ¢ocdop. IlonoxxeHne B MEPUOIUYECKON CHUCTEME XUMHUUYECKHX DJIEMEHTOB,
CTPOCHHUE MX aTOMOB. A30T, (pu3nyeckre U XMMUYECKUE CBOWCTBA, MOJyY€HUE U MPUMEHEHHE.
KpyroBopor a3zora B mpupoge. Ammuak. dusznyeckue U XUMHUYECKUE CBOMCTBA, MOJyuYEHUE,
npuMmeHeHue. Coin aMMOHHMA. A30THas KUCiIoTa U ee cBoWcTBa. OKHUCIUTENbHBIE CBOWCTBA
a30THOU KucIOTHL. IlomydeHue a30THOM KHUCIOTHI B jaboparopuu. XUMHYECKHE PEaKIuH,
JeKallue B OCHOBE IMOJIyYEHHs] a30THOW KUCIOTHI B MpoMmblieHHOCTU. [Ipumenenune. Comm.
A3OTHBIE yA00pEHUS.

®ochop. Amnorponus. Ouzuyeckue u xummdeckue cpoiictBa. Okeua docdopa (V).
®dochopHast KUCIIOTa, €€ CONH U yA00peHusl.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 6 eode. O3HaKOMaeHue ¢
0Opasyamu npupoOHsIX HUMPaAmos, hocghamos.

Jlabopamopnvie  onvimwl.  Bzaumooeticmeue  coneli  AMMOHUA  CO  WeENOYAMU.
O3naxomienue ¢ azomuvimu U pocHoprvimu YOoOpeHusMU.

Ilpakmuueckasa paooma Ne5. Ilonyuenue ammuaxa u uzyuenue e2o ceolcme.

Pewenue 3a0au na onpedenenue maccosou (06vEMHOIU) 00aU 8bIX00A NPOOYKMA PeaKyuu
om meopemuueck 03MOICHO2O.

Tema 6. Yriiepon u kpeMHU (8 1)

VYrnepon u kpemuuil. [lonokeHne B NEpUOAUYECKOM CHUCTEME, CTPOEHHE aTOMOB.
VYrnepon. Amnorponusi. @U3ndecKkue U XUMUYECKHE CBOMCTBa yrieponaa. AncopOuus. YrapHeli
ra3. YTrJeKucnblil ras. YronbHas KUCIOTa U ee conu. KauecTBeHHas peakuus Ha KapOoHAT —
noHsl. Kpyrosopot B npupoze.

Kpemnunii. Oxcun kpemuus (1V). KpemaueBas kuciiora u ee coju.

Crexno. Llemenr.

Hemoncmpayuu. Kpucmannuueckue pewemxu anmaza u 2paguma. 3Haxomcmeo c
obpasyamu NPUPOOHLIX KapOOHamos u curuxamos. O3HAKOMIeHUe ¢ pa3IUYHbIMU BUOAMU
monauga. O3HaKomieHue ¢ 8Udamu Cmekid.

Jlabopamopnvie onvimvl. O3HAKOMAEHUE CO CEOUCMBAMU U 63AUMONPESPAUICHUAMU
Kapbonamos u cuopoxapbornamos. Kauecmeenuvie peakyuu Ha KapOOHam- U CUTUKAM-UOHDL.

Ilpakmuueckaa paooma Neb. Ilonyuenue oxcuoa yenepooa (IV) u u3zyuenue ezo
ceoiicme. Pacno3nasanue kapoonamos.

Pewenue 3a0au na sviuucnenue maccol unu 06véma npooyKma peakyuu no u3eecmHou
macce unu 06vEMY UCXOOHO20 Bewecmaa, co0epICauleco npuMecu.

Konumponvnas paboma Ne2 no meme «Hememannwiy.

Tema 7. OGmue cBorictBa MetayuioB (11 1)

Meramnsl. [lonoxxenre B MepuoaMYECKOW CUCTEME, CTPOEHUE aTOMOB. MeTaminueckas
cBs13b. Dusndeckue CBOMCTBA. Pyl akTUBHOCTH METAJIJIOB. CBOMCTBA MeTaUIOB. OOIIMe CrocoObl
nosy4yeHus. CriyiaBbl METaJIOB.

[llenounsle metamibl. [lonokeHne B NEPUOAMYECKONW CHUCTEME, CTPOCHHE ATOMOB.
®dusnueckue U xumuueckue cpoiictra. Ilpumenenue. Haxoxaenue B mpupoze.

[IlenounozemenbHble MeTaIbl. [lookeHME B NEpHOAMYECKON CHUCTEME, CTPOCHHE
aroMoB. dusnueckue u xumudeckue cBorcrea. [Ipumenenune. Haxoxnenue B npupoae. Maruuii
Y KaJIbIIUH, X BaXHEHIINE coequHeHus. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHECHUSI.

Amomunuii. [lonoxeHnue B nepuogNvecKoil cucTeMe, CTpoeHue aroMoB. PU3NUecKUe U
xuMuuyeckue cpoiictBa. I[lpumenenue. Haxoxnenue B mpupome. AMBOTEPHOCTh OKCHIA U
TUAPOKCH/IA aTFOMUHHUS.

Kenezo. [lonoxkeHne B NEPUOAMYECKON CHCTEME, CTPOCHHE aToMoB. Dusnueckue u
xumuueckue cBouctBa. [Ipumenenune. Haxoxnenue B mnpupozae. BaxkHeuime coeauHEHHUs
xKenesza: OKCUbl, ruapokcuasl U conu xenesa (I1) u xenesa (l1l). KauectBennas peakius Ha
HOHBI.
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Jlemoncmpayuu. 3nakomcmeo ¢ obpazyamu 8aANCHeUUWUX COaell Hampus, Kaaius,
NPUPOOHBIX COEOUHEHUI KAbYUsl, PYOAMU dicele3d, COeOUHEHUAMU alloOMUHUs. B3aumodelicmsue
WeNOYHbIX, WEeTOYHO3eMENbHbIX Memallog U amoMuHus ¢ 6o0ou. Cowcueanue dcene3a 8
Kuciopooe u xiope.

Jlabopamopuvie onvimul. Ilonyuenue eudpoxcuda anomMuHus u 63aumooelucmsue e2o ¢
kucromamu u wenrodamu. Ilonyuenue cuopokcuoos sxcenesa (1) u (I1l) u 63aumooeticmsue ux c
KUCTIOMAMU U Weslodami.

Ilpakmuueckaa padoma Ne7. Pewienue 3IKcnepumeHmanvHuiX 3a0a4 no meme
«Memannvl u ux coeOunenuny.

Konmponvnasa padoma Ne3 no meme «Obujue ceoiicmea memanoey

Pa3znen 3. KpaTkuii 0030p BaxkHelIIIMX OPraHMYecKuX BemecTs (5 4.)

[lepBoHayasbHbIE CBEJAEHHMS O CTPOEHMM OpraHMYeckux BemecTB. OpraHuuyeckue
BelecTBa. Xumuueckoe crpoenue. CrpykrypHble dopmynsl. M3omepus. M3omepsl.
@YHKIMOHATIbHBIE TPYIIIIHI.

[IpenenbHble W HENpeneabHbIE YIJIEBOJOPOIbl. YTIIEBOAOPOAbL. AJKaHbl. ['omoiorus.
I'omonmoru.  I'omomornyeckass  pasHocTh.  HempenenbHble — yrieBoJOpOAbl.  (@JIKEHBI).
MexnayHapoaHas HOMEHKJIaTypa ankeHoB. [lonnmepusanusi.

[Tonumepsl. Makpomosnekyinbl. [lonmumep. Monomep. DnemeHTapHoe 3BeHO. CTeneHb
MOJIMMEPU3ALUU.

Kucnoponcoaepxaiue opranuueckue BeiecTBa. OQHOATOMHBIE NPEJECIbHBIE CIUPTHI.
OyHKIMOHANBHAs rpynmna. MHoroatoMmuele crnupThl. KapOoHoBble kucioTel. KapbokcunpHas
rpymmato cioxxubie 3¢upsl. Mputa. XKupsl. KanopuitHocTs nmummm. YTieBoabl.

[ToBTOpenue kypca 9 kiacca.

Hemoncmpayuu. Mooenu monexyn opeanuieckux coeOuHeHutl, cxemvl, madauybl.

T'openue y2ne6000po0os u obHapyicenue npooyKmos ux 20peHus.

Obpa3sywl Heghmu u NPOOYKMoO8 ux nepepadomru.

Buoeoonwvimwl no ceoticmeam oCHOBHBIX KI1ACCO8 Geujecms.

Ne/m | HaumenoBanue pasgena | KoaundecrBo | Konrpoabnbie | [IpakTnueckue
4acoB padoThI padoThI

1. IToBTOpEeHME nll - -
yrayOsieHue 3HaHUi Kypca
8 xacca

1. Knaccudukanmst 7 1 1
XUMHUYECKHX PeaKIuii

2. Xumuyeckue peakiuu B | 10 1 2
BOJIHBIX paCTBOPAX.

3. ["anmoreHsl. 5 1 1

4. Kucnopon u cepa 7 1 1

19



5. A3zot u pochop. 10 1 2
6. VYriepoa u KpeMHUI 10 1 2
7. Mertasibl. 13 1 1
8. OCHOBBI ~ OpraHMYecKoM | 5 1 -
XUMUH.
Hroro 68 8 10

TEMATHYECKOE IIVIAHUPOBAHMUE (9 KJIACC)
(2 yaca B Hexea10, Beero 68 4acon)
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11 KJIACC

ITpenmerHble pe3yabTaThl OCBOEHUS Kypca «O011as U HeopraHuyecKkasi XuMHUs OTPakaroT:

c(OPMHPOBAHHOCTh TPEJACTABICHUIA: O XHMHUYECKOH COCTAaBIIAIONIEH €CTECTBEHHO-
Hay4YHON KapTHHbI MHUpA, POJIM XHUMHUHM B TMO3HAHUM SIBIEHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUs] NPAaKTUYECKUX 3aJad4 M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLICHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BIQJICHAE CHCTEMOM XHMMMYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIOJArarolue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULATENILHOCTh, CTENEHb
OKHUCJIEHHS, XUMMUYecKas CBs3b (KOBAJIEHTHAas, HWOHHAs, MeTalyInyecKas, BOJOpPOAHAs),
KPUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUH, PACTBOP,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XMMHUYECKON  peakluH, XHMHYECKOE pAaBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuii 3akon JI. M. MenneneeBa, 3akoH
COXPAHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHMsI M IPEBPALICHMS] YHEPIMM NPU XUMHYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JEeKalue B OCHOBE IIOHMMAaHMUS NPUYMHHOCTH M CHCTEMHOCTM XHMHYECKUX SIBJICHMM,
(akTosIOrMYecKre CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE3011aCHOM HCIIOIb30BAaHUU
BO)XHEHIINX HEOPIraHUYECKUX BELECTB B OBITY U MPAKTHUECKON JESTEeIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUM BBISABJIATH XapaKTEPHbIE MPU3HAKU MOHSATUM, YCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOILME IOHATHUS IIPU ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHUI;

c(OPMHPOBAHHOCTE YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJsl COCTABJICHUS
(GopMyJl BEIIECTB W YpPAaBHEHUN XHMUYECKUX PEAKIHUH, CHUCTEMAaTHUYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBManbHBIC Ha3BaHMs OT/AEIbHBIX HEOPraHUYECKUX BellecTB (yrapHblii ras,
YIJEKUCIbIA Ta3, aMMHUaK, raméHas M3BECTh, HErali€Has H3BEeCTb, NUThEBAs COJa, MUPUT U
JpyrHe);

c(OpMHUPOBAHHOCTh YMEHUN ONPEIENSITh BAJIEHTHOCTb U CTETIEHb OKUCICHHS] XUMUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3IIMYHOTO COCTaBa, BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYeCcKasl, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEIleCTBA (aTOMHas, MOJIEKYJpHas, MOHHAas, METalJMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECTUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIECTB
10 X COCTaBY K OIpeAeIEHHOMY KJIacCy/TpyIle CoeIMHEHUH (IIPOCThIE BELIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHHMM  pAacKpbIBaThb CMBICH  Iepuogudeckoro 3akoHa /.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTE ~ YMEHHMH  XapaKTepH30BaThb DJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproanyeckoil cUCTEMBI XMMUYECKHUX 3JIEMEHTOB /I.
. MeHnzeneeBa, MCHONB3ysl MOHSATHSA «S-, P-, O-2JEKTpOHHBIE OpPOMTAIN», «IHEPrETHYECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHMYECKHUX OJJIEMEHTOB M HX
COEIMHEHUI MO nepuojaMm W rpymnnaM llepuoaudeckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB /.
W. Menpgeneena;

c(OpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILIECTB Pa3IUYHbBIX KIJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YPaBHEHHI COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKLINN;



c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XMUMHUYECKHE PEAKIUH MO Pa3IHuHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromux BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENICHEeH OKUCIICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABISITh yPAaBHEHUS PEAKUUN Pa3IMYHBIX TUIIOB, TOJHBIC
U COKpallEHHbIE YPAaBHEHUS PEaKLUi MOHHOIO OOMEHA, yUWTHIBasl YCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLIA;

c(OpPMUPOBAHHOCTh YMEHHUH TPOBOJIUTH PEAKIMH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAClO3HaBaTb OINBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJAHBIX PaCTBOPaX HEOPTAHMYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHUI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH pEaKIH OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3jaeicTBus (npunuun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh XUMHUUECKHUE MTPOLIECCHI, JIEIKAIINE B OCHOBE
NPOMBIIIJICHHOTO TIOJYYEHUSI CEpHOM KHCIIOTHI, aMMHaka, a Takxke CPOpMHUPOBAaHHOCTh
MpeCTaBlIeHU 00 OOIIMX HAyYHBIX MPUHILHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJCTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TMPOBOJIUTH BBIYUCICHHUS C HWCHOJIB30BAHUEM MOHSITHS
«MaccoBasi JIOJsl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XHUMHYECKHX
peaKIusax, Macchl BEllecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIUH BEUIECTB, TEIUIOBOTO Y(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOaTh MPaBUIa TOJb30BAHUS XUMUYCCKOW MOCYAON H
71ab0paToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuUiia OOpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(paznoxeHue mepokcHaa BOJOPOAA B NPUCYTCTBUM KaTalld3aTopa, ONPEICIIEHUE CpPEJib
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOI'O MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOrO OoOMEHa, KaueCTBEHHbIE peakluu Ha
cyibdar-, kKapOoHaT- U XJOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, PEIIEHUE YKCIEPUMEHTAIbHbBIX
3a7a4y no TtemaMm «Metamel» U «Hemeramib»y) B COOTBETCTBHM C TNpaBUIIAMH  TEXHUKU
0€30IacHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PY/I0BAHUEM, NIPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIHpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB,;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIHIO,
MOJy4YaeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeACTBAa MacCOBOM KOMMYHHMKAIMU, IHTEpHET U JpyTuX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWJIa HKOJOTMUYECKH LEeIecoo0pa3Horo
NOBEJICHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEISIX COXPAHEHUS CBOEro 370POBbS U
OKpYyXaroliel MpUpPOJHON cpesbl, 0OCO3HaBaTh OMACHOCTh BO3AEMCTBMS Ha >KUBBIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TIK, nmoscHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U PEJOTBPAIIECHUS X BPETHOTO BO3/IEHCTBHUS HA OPraHU3M YeJIOBEKa;

Ui 00yYaroIuXxcs C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 37I0POBbS: YMEHHE HPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUI;

JUISL CIIETIBIX M CIA00BUAAIIMX O0YYarOIUXCs: YMEHUE HCII0JIb30BaTh Pelibe(h)HO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaitns nis 3anucu xumudeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHME (11 knacc)

(1 yac B Henenro, Bcero 34 yacon)

Ne | Tema Komunuectso [IpakTueckue KoHntposbHbie
nn
4acoB paboThI paboThI
Paszgea 1. TeopeTuueckue 0CHOBbI XUMHH

1 | Crpoenue aTOMOB 3 1

[lepuonnueckuii  3aKOH

u IIepnonnueckas

CUCTEMa  XUMHYECKUX

3JIEMEHTOB H.N.

Menneneesa
2 | CtpoeHue BemecTna. 4 1

MHuoroo6pasue BeuecTB
3 | XuMu4ecKue peakiuu 6 1 1
Pa3nes 2. Heopranmueckasi XuMust
4 | Meramibl 6
5 | Hemeramsr 9
6 | CBs3p HEOpraHMYECKUX 2 1

" OTPHAUYECKUX

BEILIECTB
Pasznen 3. Xumus v :Ku3Hb
7 | XuMHsI ¥ )KU3Hb 4

Hroro 34 2 2
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NJAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA

B pesynbprate m3ydeHus y4eOHOTo mpenMera «XuUMHS» Ha yPOBHE CPEIHEro OOIIero
00pa3zoBaHus HAa 0a30BOM YPOBHE 8bINYCKHUK HAYYUMCSL:

- pacKpbIBaTh HAa MPUMEPaX POJIb XUMUHU B (DOPMHUPOBAHUH COBPEMEHHOW HAYYHOM
KapTHUHBI MUPA M B MPAKTHYECKON EATEILHOCTH YEJIOBEKa;

- JEMOHCTPUPOBATh Ha NPUMEPAX B3AUMOCBSI3b MEXKIYy XUMUEH U JPYTUMHU
€CTECTBCHHBIMU HayKaMH;

- packpbIBaTh Ha TPHUMEPAX TOJOXKCHHUS TCOPUU XHUMHYECKOTO CTpoeHus A. M.
bytieposa;

- OOBSCHATH IPUYMHBI MHOTO0OPA3Ms BEIIECTB HA OCHOBE OOIIUX MPEICTaBICHUN
00 UX COCTaBe U CTPOCHUH;

- MPUMEHATh TMpaBUia CUCTEMATHYECKON MEXIyHApOJIHOW HOMEHKJIATYphl Kak
CPEICTBA pa3INYCHUs U UICHTH(PHUKAIIUHN BEIIECTB M0 UX COCTaBYy U CTPOCHUIO;

- COCTaBIISITh MOJICKYJIIPHBIC W CTPYKTYpPHBIC (OPMYJIBI OPraHUYECKHX BEIICCTB
KaK HOCUTeleH WH(GOpMAIlMu O CTPOSHHUU BEIIECTBA, €r0 CBOWCTBAX M INPHUHAIJICIKHOCTH K
OonpeAeIEHHOMY KJIACCY COCIMHEHUM;

- XapaKTEepU30BaTh OPTaHMYECKUE BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM,
YCTaHABIMBATh MPUUNHHO-CIIEICTBEHHBIE CBSA3U MEK/Y JTaHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

- MPUBOAUTH TPHUMEPHl XUMHUYECKUX PEaKIMM, PpaCKPHIBAIOIINX XapaKTEPHBIE
CBOMCTBAa THUIIMYHBIX TIPEJICTABUTENICH KJIACCOB OPraHWYECKHMX BEIIECTB C ILEIbI0 HUX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHUS;

- MIPOTHO3UPOBATH BO3MOKHOCTh IMPOTEKAHUA XHUMHYECKUX PEaKIMi Ha OCHOBE
3HAHUU O TUTIAX XUMHYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEeaKIIMOHHOW CIOCOOHOCTH;

- WCIIOJIH30BaTh 3HAHHS O COCTaBE, CTPOCHUM M XMMHYECKUX CBOMCTBaX BEIECTB
TUTst UX 06€301acHOTO MPUMEHEHHUSI B IPAKTUYECKON eI TeIbHOCTH;

- MPUBOJIUTH MPUMEPHI MPAKTHYECKOTO HCIOIB30BAHUS MPOIYKTOB MepepaboTKu
He(TH ¥ IPUPOAHOTO Ta3a, BEICOKOMOJIEKYJISIPHBIX COeAMHEHUH (MTOJIMATUIIEHA, CHHTETUYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

- MPOBOJIUTH OMBITHI IO PACMO3HABAHUIO OPTaHUYECKHX BEIIECTB (TJIMIIEPUHA,
YKCYCHOW KHCTIOTHI, HETIPEIEIbHBIX KMPOB, TIFOKO3bI, KpaxMana, OEKOB) B COCTaBE MUIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPE/ICTB;

- BIAJCTh TIpaBUJIaMU U mNpuéMamu Oe30macHO padoOThl € XUMHYECKUMU
BeIeCTBAaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;

- MPOBOJIUTH PACcCUEThl HA HAXOXIEHHUE MOJICKYJIIPHON (POPMYIIBI YIIIEBOIOPOA TIO
MPOJYKTaM CrOpaHUs U IO €ro OTHOCUTEIbHOW MJIOTHOCTH M MAacCCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISIIUX B €TI0 COCTAaB;

- BIIAJICTh TPaBWIaMH 0€30MacHOro oOOpamieHusi C €IKUMH, TOPIYHMH U
TOKCHYHBIMU BEIIECTBAMU, CPEJICTBAMH OBITOBOI XUMUU;

- OCYIIECTBIISITh MMOWCK  XHMHUYECKOU uHpopmarun o Ha3BaHMIM,
uaeHTU(GHUKATOpaM, CTPYKTYPHBIM (GOpMyIiaM BEIIEeCTB;

- KPUTUYECKH OILICHUBaTh W WHTEPIPETUPOBATh XHUMHYECKYI0 HWH(}OpmaImio,
COJIEpIKaIIYIOCs B COOOIIEHUSX CPEACTB MacCOBOM nH(opmalu, pecypcax MHTepHera, Hay4HO-
MOMYJIAPHBIX CTAaThsIX C TOYKHM 3PEHHUS] €CTECTBEHHO - HAYYHOM KOPPEKTHOCTH B IIEJISIX
BBISIBJICHUSI OIIMOOYHBIX CYXKICHUH U (HOPMUPOBAHHSI COOCTBEHHON TO3UIINH;
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- NpPEACTaBIATh IYTH PEIICHUs TJIO0aJbHBIX MPOOJIEM, CTOSIIMX  Iepen
YeJI0OBEYECTBOM (DKOJIOTHUECKUX, YHEPTETHUECKUX, CHIPhEBhIX), U POJIb XHMHH B PEIICHUH ITHX
npo0Jem.

Buvinycknuk na 6a3080m ypoeHe noayuum 603MOHCHOCHb HAYUUMbCA:

- WLTIOCTPUPOBATh HAa MPUMEpPAX CTaHOBIICHHE M IBOJIOIIMIO OPTaHUYECKON XUMUHU
KaK HayKH Ha Pa3IMIHBIX HCTOPUYCCKUX dTanax e€ pa3BUTHSI,

- UCIIOJIb30BAaTh METOJIbI HAYYHOT'O T[IO3HAHUS TPH BBINOJIHCHUU IPOEKTOB U
y4eOHO-HUCCIIC/IOBATEIbCKUX  33/1a4 10 HW3YYEHWIO CBOWCTB, CHOCOOOB IOJyYeHHS U
pacro3HaBaHMs OPraHUIECKIX BEIICCTB;

- yCTaHABJIMBATh TEHETHUYECKYIO CBSI3b MEXIY KIACCAMU OPraHUYECKHUX BEIIECTB
JUIsi 0OOOCHOBaHUSI MPUHIMITHAILHOW BO3MOXKHOCTH IOJIYYCHHUS OPTraHUYECKUX COCIMHCHUU
3aJJaAHHOTO COCTaBa M CTPOCHUS;

- yCTaHABIIMBATh B3aUMOCBSI3W MEXAy (akTtamMu U TeopueHd, MPUYUHOU H
CJICZICTBHEM TIPU aHaJM3e MPOOJIEMHBIX CHTyalluid U 00OOCHOBaHWM NMPUHUMAEMBIX PEIICHUI Ha
OCHOBE XMMHUYECKUX 3HAHHM.

25



