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Copep:xanue

1. OGmras xapakTepucTrka pabodeii mporpaMMbl 00IIe00pa30BaTEIHLHON TUCIIUTLTAHBI
«XUMHUSD»

2. CtpykTypa u coaepkaHue 001eo0pa3oBaTeIbHON TUCITUTUIAHBI
3. YcnoBus peanuzaiy mporpaMmbl 00111e00pa3oBaTeIbHON AUCITUTUTHHBI

4. KoHTpOJIb 1 OLICHKA PE3YJbTaTOB OCBOCHUS 00111€00pa30BaTEIbHON TUCIIUIIIIMHEI



1.OBIIIAA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJBbHON JUCHUIIAHBI
1.1. MecTo tucuMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTeJIbHOI IPOrpamMMBbl:

Pabouas mporpamma mo xumuu pazpadorana Ha ocHoBe DeepanbHoro 3akona ot 29.12.2012 Ne
273-03 «O06 obpazoBanuu B Poccuiickoit Penepanuuy, TpeboBaHM K pe3yibTaTaM OCBOCHHS
(dbenepasibHONM 00pa30BaTEIBLHON MporpaMMbl cpeaHero oobmero oopazoanust (POIT COO),
npeacTaBiIeHHbIX B DenepaabHOM rocynapcTBeHHOM obpaszoBarenbHoM crangaptre COO u ®I'OC
CII0 40.02.04 FOpucnpyneHuus

XuUMHS KaK DJIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK HIPaeT 0CcOoOyl0 polib B COBPEMEHHOM
IUBWIA3AIIMY, B CO3JIaHWM HOBOW 0a3bl MarepuaabHOM KyJabTypbl. OHa BHOCHUT CBOM BKJIaa B
(bOpMI/IpOBaHI/Ie paLII/IOHaJII:HOFO Haquoro MBIIIIJICHHUA, B CO3JaHUEC I ECJIOCTHOI'O HpGI[CTaB.HeHI/I}I 06
OKPY’KaIoIIIeM MUPE KaK O €MHCTBE IPUPOBI M YEJIOBEKA, KOTOPOE (hOPMHUPYETCSI B XUMUH HA OCHOBE
MMOHMMAHHUS BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBSIZM MEXIY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSIMH MPUMCHECHHUS.

1.2. lleap 1 niiaHupyeMble pe3yJIbTaThbl 0CBOCHUS AU CHHMIIIMHBI

[Ipn wm3yuyeHun oOIIEO0pa30BATEIHLHON AMCHUILIMHBI «XUMHUS» JIOMUHHUPYIOIIEe 3HAYCHHE
NpUOOPETAIOT TaKKe LENU U 3a/1a4H1, KakK:

ajanranus oOyJaromMXCsl K YCIOBHUSM JWHAMUYHO Pa3BHBAIOMIETOCS MHpa, (HOpPMHUpPOBAHHE
MHTEJJIEKTyaJIbHO  Pa3BUTOM JMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY TPUHSTUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAaIHsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dbopmupoBaHre y 00yUYaIOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINI), UMEIOIINX
YHHBEPCAIbHOE 3HaYECHUE /IS PA3IMYHBIX BUOB JICSTEIBHOCTH: PELICHUs Ipo0ieM, TONCKa, aHaIn3a
u 00paboTku MHPOpPMALUHU, HEOOXOAMMBIX IS MPUOOPETEHHs OmIbITa JEATEIbHOCTH, KOTOpas
3aHMMaeT Ba)XKHOE MECTO B TO3HAHWU XHMMHUH, a TaKKe U1 OICHKHA C TO3WIHMHA 3KOJIOTHYECKOH
0€30MaCHOCTH XapakTepa BIMSHUSA BEIIECTB M XMMUYECKHUX IPOLIECCOB HAa OPraHM3M 4YelloBeKa W
IPUPOJHYIO Cpeny;

pa3sBUTHE II03HABATEIIbHBIX HHTEPECOB, WHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEN
00y4aroImuxcs: ClIOCOOHOCTH CAMOCTOATENBHO MPHUOOPETaTh HOBBIE 3HAHMUS [T0 XUMHH B COOTBETCTBHH
C XHU3HEHHBIMHM HOTPEOHOCTSIMH, MCIIOJIB30BaTh COBPEMEHHBbIE MH(DOPMALIMOHHBIE TEXHOJIOIUU JUIS
MOMCKA U aHaJIM3a Y4eOHOH U HayYHO-TONYJISIPHON HHPOPMALIUK XUMHUYECKOTO COJIepKaHMS;

¢dbopmMHupoBaHHE M pa3BUTHE y OOYYArOIIMXCS ACCOIMATHBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPble 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH,
IpY IJIAHUPOBAHUH U TIPOBEICHUH XUMHYECKOTO SKCIEPUMEHTA;

BOCHHUTaHKE Y O0yyaroumxcs yoek1IEHHOCTH B T'YMaHUCTUYECKOW HANPABICHHOCTH XUMHH, €€
BaXHOH POJIM B peIlICHUH INI00ANBHBIX MPO0IeM PalliOHAIBHOTO MPUPOIOIIOIb30BAHUS, TOTIOTHEHUS
SHEPreTUYECKUX PECYPCOB M COXpPAaHEHUsS MPHUPOJHOIO PaBHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH
OEpe’)KHOTO OTHOIIEHUS K TPUPOAEC U CBOEMY 3J0pOBBIO, a TakXKe MNPUOOPETEHHUS OINbITa
MCIOJIb30BAaHUS TIOTYYEHHBIX 3HAHUN JJI PUHATUS TPAMOTHBIX PEIICHUN B CUTYalUsIX, CBSI3aHHBIX
C XUMUYECKUMHU SIBJICHUSIMH.



1.3. Ilnanupyempbie pe3yJbTaThl OCBOEHMUS NMPOrpamMMbI mno XUMMH
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS O0yJarONUMHUCS TIPOTPaMM
cpemHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEAMETHBIM M TpeaMeTHbiM). HaydHo-
METOJIMYECKOM OCHOBOM /ISl pa3pabOTKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS MPOTrPaMM CPETHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-/IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-ACSTEIBHOCTHBIM TMOAXOAOM B CTPYKTYpe JUYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUS MpeameTa «XUMHsD Ha YPOBHE CPEIHEro oOIero o0pa3oBaHUs BbIIEICHBI
CJIEYIOIINE COCTABIIAIOINE!

v\ 0co3HaHME 00YYAIOIIUMHUCH POCCUMCKON MPaKIaHCKOM MIECHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH M CAMOOIPEICIICHHUIO;

v/ HaJMYue MOTHBAIMHU K 00YUYEHHMIO;

v HEJICHAIIPABJICHHOC Pa3BUTUC BHYTPCHHHUX y6e)KI[€HHI>'I JIMYHOCTHU HAa OCHOBEC KJIHOYEBbLIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINKA 0a30BOM HAYKH XUMUU;

v TOTOBHOCTH M CIIOCOOHOCTH OOYYAOMINXCsI PYKOBOJICTBOBATHCS B CBOCH JIESITEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MIPUCYIIMMU IIEIOCTHOM CHCTEME XMMHYECKOT0
o0Opa3oBaHus;

v HaJMuYWe MPaBOCO3HAHMA DKOJOTHYECKOM KyJIBTYpBl M CIHOCOOHOCTH CTaBUTh IIENU U
CTPOUTD JKU3HCHHBIC TJIAHBI.

JIM4HOCTHBIC pe3yIbTaThl OCBOCHHUS MIpeIMeTa « XUMUs» TOCTUTAIOTCS B IUHCTBE YUCOHOU U
BOCIIUTATEIbHON JEATENBbHOCTH B COOTBETCTBUM C TYMAaHHCTHYECKHUMH, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH U HJ€aJaMH POCCHUHCKOTO TpakJaHCKOTO OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMaMU M TpaBUJIAMHU IOBEACHMsS, CIOCOOCTBYIOUIMMH IpoLieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YYArOIIHXCSI.

JIMuHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa « XUMUSL» OTPaxaroT c(hOPMHUPOBAHHOCTD OIBITA
MO3HABATENIbHON M MPAKTUYECKOW JeATEIbHOCTH OOYyYaromMXCcs MO peaju3aluu MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpakIaHCKOro BOCIMTAHMS:

v’ 0CO3HaHMs 00YJAIONMMKCS CBOMX KOHCTUTYIIMOHHBIX [IPAB U 00SI3aHHOCTEN, YBaXKEHHs
K 3aKOHY ¥ IPABOTIOPSIKY;

v TIpENCTaBIECHUS O COLHMAIBHBIX HOPMAxX W TPaBHIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

v' TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATENBHOCTH MPH CO3JaHUU y4eOHBIX
MPOEKTOB, PEHICHUH Y4YeOHBIX W TO3HABATEIHHBIX 3a/1a4, BHIOJHECHUH XUMHYECKHX
HKCIIEPUMEHTOB;

v CIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHHMsS, JOTHKY W apryMEHTHI
JPYTUX TpY aHAJINW3€ Pa3IMYHbIX BUJOB Y4eOHOI e TENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

® [ICHHOCTHOI'O OTHOLICHWS K MCTOPUYECKOMY M HAYYHOMY HACJICIUI0 OTCYECTBEHHOU
XUMUHU;

® YBAXEHHS K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U NMPAKTHUECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHHS TOIO, YTO JAOCTIIKEHHS HAyKU €CThb pPe3ydbTaT IMTEIBbHBIX



HaOIIOACHNH, KPONOTIMBBIX OSKCIEPUMEHTAIBHBIX IIOMCKOB, IOCTOSHHOIO TpyJa
Y4EHBIX U IIPAKTUKOB;

e MHTEpPECAa M IIO3HABATEIBHBIX MOTHBOB B IIOJIYYEHHH M IIOCIEAYIOIIEM aHaIu3e
nH(pOpPMAILIUU O IEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® HPaBCTBEHHOI'O CO3HAHMS, ’TUYECKOTO ITOBEICHMUS;

® CIOCOOHOCTH OIICHWBATh CHUTYalldM, CBS3aHHBIE C XUMUYECKUMH SBJICHHSIMH,
U TPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHbBIC
HOPMBI U LIEHHOCTH;

® TOTOBHOCTM OILIEHUMBAaTh CBOE MOBEACHUE U IOCTYIIKM CBOMX TOBAapUIIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ATUX MOCTYIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbSA:

¢ T[IOHUMAaHHS IEHHOCTEH 3I0pOBOTO M 0E€30MacHOro o0pasa >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (HU3NYECKOMY U TICHXUYECKOMY
3JI0POBBIO;

e coOmoeHus paBmiI 0€30MacHOro OOpaIIeHUs C BEIIECTBAMH B OBITY, TIOBCEIHEBHOM
KM3HH U B TPYIOBOH JIEATEILHOCTH;

® TIOHMMaHWs [EHHOCTH NPaBUJ WHAMBHIYaJIbHOTO M KOJUICKTHBHOTO O€301acHOTO
MOBE/ICHUS B CUTYAIHSIX, YTPOXKAIOIINUX 30POBBIO M KU3HHU JIFOJCH;

® OCO3HaHWS TOCIEACTBUIA M HETPUSATUS BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJS,
HapKOTHUKOB, KypeHUs);

5) Tpyn0oBOro BoCIMTAHMSA:

® KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKONW JesTeIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

¢ VYCTAaHOBKM Ha AaKTHBHOE y4YacTHE B pEHICHUHM MPaKTUYECKUX 3aJady COLMAIbHOM
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

® UHTEpeca K NPaKTUYECKOMY M3YyYEHHIO Mpodeccuil pa3imyHoOro pojaa, B TOM 4HCJe Ha
OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUI 110 XUMUU;

® yBaXXCHHUs K TPYyAY, JIOJIAM TpyAa U pe3yJbTaTaM TPYI0BOU JAesITebHOCTH;

® TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HHIMBHUIYaJTbHOM TpaeKTOpHUM OOpa30BaHMs,
Oynymei mpodeccun W pean3alid COOCTBEHHBIX >XKHU3HCHHBIX IUTAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHUMHH, HHTEPECOB U MOTpeOHOCTEH
o01IecTBa;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHUS

® DOKOJOTMYECKH IeJIeCOO0pa3HOro  OTHOUIEHHS K  HOpHUpojAe, KaK  HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

e T[OHUMaHHWS  TJIOOAIBHOTO  XapakTepa  OAKOJOTHYECKHX  MpOOJieM,  BIHSHHUS
SKOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATIBHOM CpEebl;

® O0CO3HaHHS HEOOXOJUMOCTH WCIOJIb30BAHUS JOCTHKEHUM XUMHHM MJIs PpEIICHUS
BOIIPOCOB PAllMOHAIIBHOTO MTPUPOAOIIOIb30BAHHUS;

® AKTUBHOIO HEINPUATHUS AEHUCTBUH, MIPUHOCAILIMX BPE OKPYKAOUIEN MTPUPOIHOMN Cpere,
YMEHHUS ~ MPOTHO3UPOBaTh  HEOJNAroNmpusiTHbIE  SKOJIOTMYECKHE  IOCIEeICTBUA
MPEANPUHUMAEMBIX JEUCTBUI U NTPEAOTBPALIATh UX;



HaJIM4Yusl PAa3BUTOrO SKOJIOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIBITA
JESTEIBHOCTH IKOJIOTMUECKOM HAIPaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBAaTbCS MMM B
MO03HABATENbHON, KOMMYHUKATUBHON U COI[MAIBHOM MPAKTHKE, CIOCOOHOCTH ¥ YMEHHUS
aKTHUBHO MPOTUBOCTOSATH UJCOIOTUN XeMopoOoHu;

7) HIEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHMs CHeUU(PUKH XUMHUHM KaKk HayKd, OCO3HaHHUS €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH IIEIOCTHOTO TPEJCTABICHUS 00
OKpYy’KarollleM MHUpPE KaK O €IMHCTBE IPHUPOJbI U YeNOBEKa, B MO3HAHUU IPUPOJIHBIX
3aKOHOMEPHOCTEH U pPeIIeHUuH MPoOIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;
yOSKIEHHOCTH B 0COOOH 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW ITUBHIIM3AINH: B €€
T'YMaHUCTUYECKON HAIMpaBJICHHOCTH W BAXXHOH pOJM B CO3JaHUM HOBOM 0a3bl
MaTepUaTbHOW KYJIbTYPHI, PEHICHUHU TIO0ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKON, TTUIIIEBOM U IKOJIOTMYECKON O€301acHOCTH,
B Pa3BUTUU MEIMIIUHBI, 00ECIEUCHUH YCIIOBUH YCIENIHOTO TPyAa U IKOJIOTHYECKU
KOM(OPTHO# KM3HU KKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: TOHUMAaHHsS CYIIHOCTH METOAOB TIIO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh IMOJIy4YaeMmble
3HAHUS JUIS aHAIHM3a U OOBSICHEHUS SBICHUN OKPYXKAIOIIETO MHUPA M MPOUCXOSAIINX B
HEM W3MEHEHUH, yMEHHUs JenaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAyUYHBIX
(haKTOB ¥ MMEIOIIMXCS JAHHBIX C IO MOTYYCHUS TJOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS PEIleHUs
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJyYE€HUIO HOBBIX 3HAHMA MO XWMHH B COOTBETCTBUM C >KH3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pasIuyHbiXx cdepax mnpodeccuoHaaIbHOM
NEeSTETbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

v

v

MeranpenmeTHble pe3yabTaThl OCBOCHHS Y4YeOHOTO IpeaMeTa «XHMHs» Ha YPOBHE
cpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAUYMUMBbIE U1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXKIUCHUILUTMHAPHbIC
(MexmpenMeTHbIe) OOIICHAyYHbIE TOHATHS, OTPAaXAlOIIUe LEIOCTHOCTh HAyYHOH
KapTUHBl MHpa W CHeNu(HUKy METOJOB IO3HAHMSA, HCIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (Marepus, BEIIECTBO, SHEPIHs, SBICHHE, MpPOIecC, CUCTeMa, HAy4HBIH (akT,
NPUHINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOBaHHE, HAOIIOACHUE,
M3MEpEHNUe, SKCIIEPUMEHT U APYTHE);

YHHUBEpCAIbHBIC  y4eOHble  JeWCTBHS ~ (IIO3HABAaTElbHBIE, KOMMYHHUKATHBHBIC,
perynsTHUBHBIE), oOecrieunBaromue GpopMupoBanue (QyHKIIMOHAIBHOW I'PaMOTHOCTH U
COIMATBHON KOMITETCHIINH O0YJaIOIINXCS;

CIOCOOHOCTh ~ OOYYaIOIIMXCS  HMCIOJIb30BaTh  OCBOCHHBIE  MEXKIAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHNS U YHHUBEPCAIbHbIEC YUeOHbIC AEHCTBUS B TO3HABATEILHOM 1
COLIMAJIbHOM ITPAKTHKE.

MeTaHpez[MeTHme PE3YJIbTAThI OTpaxaroT OBJIAACHUC  YHUBCPCAJIbHBIMU y‘ICGHBIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATHBHBIMU HeﬁCTBHHMH.



OBJajieHHe YHUBEPCAIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUMM:
MP1) 6a3oBble JJOTHUYECKHE AeHCTBUS:

® CaMOCTOSITENBHO (POPMYITMPOBAThL U AKTYaIM3UPOBATH MPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBarth;

® OMNpeNeisITh MENU ACATEIHHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HMX JOCTHKCHHSI,
COOTHOCUTH pe3y.HI>TaTI>I JACATCIIBbHOCTH C IIOCTAaBJICHHBIMU LCIIAMMU,

o HCIIOJIB30BATh HpI/I OCBOCHHNHN 3HaHHI>'I HpI/IéMBI JIOTHUYCCKOT'O MBINIJICHUS — BBIACIIATH
XapaKTepHbIC MPU3HAKKA TOHATUHA W yCTaHABIMBATh WX B3aHMMOCBS3b, HCIOJIb30BAaTh
COOTBGTCTByIOH_II/Ie TIOHATUSA IJIA O6’b$ICHeHI/I}I OTACIIBHBIX (baKTOB nu }IBHGHHfI;

e BHIOMpAaTh OCHOBaHMS M KPUTEPUU I KiIacCHU(UKALMU BEIIECTB M XMUMHUYECKHX
peaKIunii;

® YCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEKy U3y9aeMbIMU SIBIICHHUSIMU;

® CTpPOUTH JIOTMYECKHE pacCyXIeHus (MHAYKTUBHBIE, NEAYKTHUBHbBIE, II0 aHAJIOTUN),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B pPacCMaTPUBAEMBIX SBJICHUSX,
(bopMyIHpOBATH BBIBOABI U 3aKIIIOYCHUS;

L] HpI/IMeH}ITB B npouecce IIO3HaHHA, I/ICHOJIB3yeMI:I€ B XUMHUHU CUMBOJIMYCCKHUC (3HaKOBBI€)
MOJICIIH, MPe0Opa30OBBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ)
JJIEMEHTa, XUMHUYEcKasi (opMysa, YpaBHEHHE XUMHUYECKOW pPeakIMu — MPU PEUICHUU
y4eOHBIX MMO3HABATEIBHBIX M MPAKTHYECKUX 3a/1a4, MPUMCHITh Ha3BaHHBIC MOJICITLHBIE
Hpe,Z[CTaBJIeHI/IH IJIA BBIABJIICHUS xapaKTeprlx HpI/I3HaKOB I/13y‘-Ia€MBIX BCIICCTB U
XUMHYECKUX PEAKIUH.

MP2) 6a3oBble ucciIeq0BaTeNbCKHE AeiiCTBUA:

e BJAJETh OCHOBAMH METOJ/IOB HAYYHOTO IMO3HAHUS BEIIECTB U XMMHUECKUX PEaKIIHii;

e (QopmynupoBaTh LeMM M 3aJauyd HCCIENOBAaHHUS, HCIOJIB30BaTh IIOCTABIIEHHBIE H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI I q)OpMI/IpOBaHI/I}I TUIOTE3bI IO MPOBCPKE MPABUIIBHOCTU BBICKA3bIBACMBIX
CYXJICHUM;

e BIAJCTh HABBIKAMH CAMOCTOSITEILHOTO IUJIAHUPOBAHMSI M IMPOBEACHHUS YUYEHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHUS HAOMIOAATh 3a XOJOM IIpoIlecca,
CaMOCTOSATENIbHO TPOTHO3MPOBATh €r0 pPe3ysbTar, (opMyIHpoBaTh OOOOUIEHUS W
BBIBOZIBI OTHOCHUTCJIIBHO JOCTOBCPHOCTU PE3YJIbTATOB HCCICAOBAHHA, COCTABJIATH
000CHOBaHHBIN OTUET O MPOJICIaHHON padoTe;

® TpUOOpETaTh OMBIT YYCHHYECKOW HCCIEAOBATEIbCKOW W TPOCKTHOM JEATEIHHOCTH,
MPOABJIATH CHOCOGHOCTB 1 TOTOBHOCTb K CaMOCTOATCIbHOMY ITONCKY MCTOIOB PCIICHUSA
MPAKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

MP3) pa6ora ¢ unopmanueii:

® OpHUEHTHPOBATHCA B PA3IMUYHBIX HCTOYHUKAX HHGOpPMALUK (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XUMHUECKOTO COJep KaHus, CIIpaBOUHbIe mocolusi, pecypcel MHTEpHETa),
aHAJIM3UPOBATh UH(POPMALIMIO PA3TUYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

e (HopMyIMpPOBaTh 3aNPOCHl U MPUMEHSITH PA3TUYHBIE METOJBI MPU MOUCKE U OTOOpE
nH(popMaLuy, He0OXOAUMOM /JIsl BBIMOIHEHUs YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

e pUOOPETATH OMBIT UCIOIB30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOIOTHH 1
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;



® CaMOCTOSITENIFHO BBIOMPATh ONTHMAJIbHYIO (OpPMYy MpeaCTaBIeHHUs WHGOpMAIUU
(cxemsl, rpaduKy, TUAarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTHUE);

® UCMOJNb30BaTh HAy4yHBIH S3BIK B KaueCTBE CpPEACTBa NpU paboTe ¢ XUMHYECKOH
nH(popMaIuen: MpUMEHITh MEXIPEeIMETHbIE (PU3NIECKHNE U MaTEeMAaTUUECKHE) 3HAKH 1
CHUMBOJIBI, (hOpMyJTbl, a00pEeBUATYPbI, HOMEHKIIATYPY;

® UCMOJB30BaTh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

MP 4. OBj1ageHHe YHUBePCAJbHBIMH KOMMYHUKATHBHBIMM 1eliCTBUSIMU:

® 3ajaBaTh BOMNPOCHI IO CYIIECTBY OOCyKIJaeMoil TeMbl B XOJe Juajora
W/ JIUCKYCCHH, BBICKa3bIBaTh UJAEH, (OPMYIHPOBATH CBOU  IPEIOKCHHS
OTHOCHUTEIJIbHO BBIMIOJTHEHUS MPEATIOKECHHOM 3a/1auu;

® BBICTYIATh C MPE3CHTAIMEH Pe3yJIbTaTOB MTO3HABATEIBHOMN JAEATENbHOCTH, OTYYSHHbIX
CaMOCTOSITENIbHO HMJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBIMOJIHEHUH XMMUYECKOTO
IKCTIEPUMEHTA, IPAKTHUECKOI PabOTHI IO UCCIEAOBAHNIO CBOMCTB N3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO IIPOEKTa u ¢bopmynHrpoBaTh BBIBO/IbI
IO pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHMS TO3UIMHA B XOHE
00CyXJIeHUS 1 0OOMEHAa MHEHUSIMHU.

MPS5. OBiaeHne YyHUBEPCAJbHBIMH PeryJATHBHBIMHU J€iiCTBUSIMHU:

° CaMOCTOATCIIBHO TNIAHUPOBATH U OCYHICCTBJIATHL CBOXO IMMO3HABATCIIbBHYIO JACATCIbHOCTD,
ompenenss €€ UeNd W 3aJa4yd, KOHTPOJIUPOBATb M 10 Mepe HEoOXOIUMOCTH
KOPPEKTHPOBATh NpEeJIaraéMblii aJTOPUTM JACUCTBUI NPH BBIIOJHEHUU YYEOHBIX U
HCCTIEI0BATENIbCKUX 3aJ1ad, BEIOUpaTh Hanbosee 3p(HEeKTUBHBIN CITOCOO UX PEIICHHS C
y‘IéTOM MOJIYUCHUA HOBBIX 3HAHUHU O BCIICCTBAX U XUMUUCCKHX PCAKIUAX;

® OCYIIECTBIATH CAMOKOHTPOJb CBOCH [IEATEIHPHOCTH HA OCHOBE CaMoOaHallu3a W
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDI

ITo obmeoOpazoBaTenbHON qucuuruiMHe "Xumus" (0a30BbI ypOBEeHB) TpEeOOBaHMS K MPEIMETHBIM
pe3ynbTaTaM OCBOCHHS 0a30BOT0O Kypca XUMHH JIOJDKHBI OTPaXKaTh:

ITP1) copMupoBaHHOCTH MPEACTABICHUN: O XUMHUYECKOH COCTAaBIISIONICH €CTECTBEHHOHAYYHOU
KapTUHbI MHpa, POJIM XWMHUH B TO3HAHUU SIBICHUH TpUPOABI, B (OPMHUPOBAHUU MBILIUICHUS M
KYJbTYPBI TMYHOCTHU, €€ (PYHKIIMOHAIBHON T'PAMOTHOCTH, HEOOXOJUMOM ISl pEIIeHUs TPAKTHUYECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON Cpefie;

[1P2) BrnageHue cucTeMOM XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIONINE MOHSATUS
(XMMHYECKUH SJIEMEHT, aToM, JJIEKTpOHHAas 000JI0YKa aroMma, S-, P-, d-dJIeKTpOHHBIE OpOWTAIH
aTOMOB, MOH, MOJICKYJIa, BAJICHTHOCTh, SJIEKTPOOTPUIIATEIIBHOCTh, CTENICHh OKUCICHHS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA 00bEM, YIJIEpOJHBIN cKeneT, (yHKIMOHANbHAs TPYIIa,
pajuKal, W30MEpHUs, W30MEpPbI, TOMOJOTHYECKHI pPsil, TOMOJOTH, YTIEBOIOPOMABI, KHUCIOPOA- U
a30TCO/ICpKAIINE COCIUHECHHS, OMOJOTWYECKH AaKTHBHBIC BeEIIeCTBAa (YIJIEBOJbI, JKHUPHI, OCIKH),
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIC COCAUHEHUS, KPUCTALTUYECKas
pelieTrka,  TUOBl  XUMHYECKMX  peakuuil  (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE,  JK30-U
SHAOTEPMHUYECKHE, PEAKIMM HWOHHOTO OOMEHa), pacTBOp, JJCKTPOIHTHI, HEIIEKTPOIUTHI,
ANEKTPOIUTHYECKAs] TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEh, CKOPOCTh XMMHYECKON peaklivu,
XUMHYECKOE PAaBHOBECHE), TCOPUU M 3aKOHKI (TEOPHUS XUMUYECKOTO CTPOCHHSI OPTAaHIMYECKUX BEIECTB
A.M. bytnepoBa, TeopHs SJICKTPOJUTHUYECKOM AUCCOIMALNM, mepuoauyeckui 3akoH J[.U.



MeHpneneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH,
(dakToNOrMUecKre CBEACHHUS O CBOMCTBaX, COCTaBe, IMOJYYCHHH U 0O€30MacHOM HCIOIb30BAHUHU
BOKHEUIIINX HEOPTaHUYECKUX M OPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW ACATEIHHOCTH
YeJIOBEKA;

I1P3) chopMHPOBAaHHOCTb YMEHHUH BBIABIIATH XapaKTepHbIE MPU3HAKM U B3aMMOCBS3b M3YyYEHHBIX
MOHATUM, TIPUMEHATh COOTBETCTBYIOIIME TIIOHATUS IIPU ONHCAaHUU CTPOEHUS W CBOMCTB
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPALLECHUN; BBIABIITh B3AUMOCBI3b XUMUUYECKUX
3HAHWU C TIOHATHUSAMU U NPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

[TP4) cdopMUpPOBAaHHOCT, YMEHMI MCIOJIB30BaTh HAWMMEHOBAHUS XHMHUYECKHX COCIWHECHHM
MEXIYHApOAHOTO COI03a TEOPETUYECKOW M NPUKIAAHOW XUMHM W TPUBUAIBHBIE Ha3BaHUSA
BaXHEHIINX BELIECTB (ITHJIEH, alleTUJICH, TJIHMIEpUH, (eHos, GopMalblIerus, yKCycHas KHUCIIOTa,
TJIMUWH, YTapHbIA ra3, yriIeKUCIbIi ra3, aMMHakK, ralieHas U3BECTh, HETalleHass U3BECTh, MUThEBAs
colla U JAPYTUX), COCTABIATH (POPMYJIbl HEOPraHUYECKHX W OpPraHMYEeCKHX BEUIECTB, YPaBHEHHS
XMUMUYECKHX PEeaKIuil, O0BSICHATh MX CMBICI; MOATBEPKIATh XapaKTEpHbIE XMMUYECKHE CBOWCTBA
BELIECTB COOTBETCTBYIOLIUMU SKCIIEPUMEHTAMU U 3alHCSIMH YPABHEHUH XUMHUECKHUX PEaKIIHii;

[1P5) copMHupoOBaHHOCTH YMEHHI YCTaHABIMBATH NMPUHAICKHOCTh U3YYCHHBIX HEOPTAaHUYECKUX U
OpraHN4YCCKUX BCHICCTB K ONPCACICHHBIM KJIaCCaM U TpylIiaM COC,Z[HHGHHﬁ, XapaKTCPU30BaAThL HUX
COCTaB U BaKHEWIIME CBOWCTBA; OMPENENATh BUIbl XMMHUECKHUX CBSi3el (KOBaJCHTHAs, HOHHAf,
METaJUIn4YecKas, BOAOPOAHAs), THIBI KPHUCTALUIMUYECKUX PEIIETOK BEIECTB; Kiaccu(UUIUpoBaTh
XUMHYECKHUE PEAKIINH;

[1P6) BnameHwe OCHOBHBIMH METOJIAaMH HAyYHOTO ITO3HAHHWS BEIIECTB M XWMHUYECKHUX SIBJICHHUH
(HabnrofieHue, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE);

I1P7) chopMHpPOBaHHOCTh YMEHUN MPOBOJUTH PacyeThl MO0 XUMUYECKUM (hopMysiaM M ypaBHEHUSIM
XMUMUYECKUX PEAKIMHA C MCIOJIb30BaHHEM (PU3MUYECKUX BEIMYUH, XapaKTEPU3YIOIIMX BEIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIC YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA,;
HCIOJIb30BaTh CUCTEMHBIC XMMUYECKHUE 3HAHUS Ui IPUHATUSA PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTyalUsAX, CBI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;

I1P8) cdopMHpPOBAaHHOCTh YMEHUH IUIAHUPOBATH U  BBINOJHATH XUMHUYECKUI 3KCIIEPUMEHT
(mpeBpalleHusl OpraHMYECKHX BELIECTB NPU HArpeBaHUU, IOJYYEHHME STHJIEHA U H3yYEHHUE €ro
CBOMCTB, KQUECTBEHHBIE PEAKIIMU Ha aJIbJAETH/IbI, Kpaxmall, YKCyCHYIO KUCIIOTY; AeHaTypauus OeJIKOB
IIPU HarpeBaHHM, LIBETHBIE PEAKLIUU OEIIKOB; IPOBOJUTH PEaKI[M HOHHOI'O 0OMEHA, ONIPEEIATh CpeLy
BOJIHBIX PacTBOPOB, KaUYECTBEHHBIEC PEaKIMH Ha CyNb(aT-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHWUSI; pemaTh JKCIepUMEHTaIbHbIE 3amadu 1o TemaMm "Meramisl" u  "Hemertamnel") B
COOTBETCTBHH C MPaBHJIAMH TEXHUKU 0€30IIaCHOCTH MPH OOPAILIEHNH C BEILIECTBAMHU U J1a00PaTOPHBIM
000pyI0BaHUEM; TIPEACTABIATH PE3YJIbTaThl XUMUUECKOT0 SKCIIEPUMEHTA B (hOpMeE 3alMCH ypaBHEHHUH
COOTBETCTBYIOLIUX pPeakluii 1 HOpMyITUPOBATh BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

I1P9) chopMHpPOBAaHHOCTH YMEHHS aHAJIU3UPOBATh XUMHUYECKYI0 HH(OPMAIUIO, MOIY4YaeMylo H3
Pa3HBIX UICTOYHUKOB (CPEACTB MacCOBOM MHboOpMaInu, ceth IHTEpHET U npyrue);

ITP10) chopmupoBaHHOCTH YMEHHU COOIOIATH MPABHIIA YKOJIOTHIYECKHU IEIECO00pa3HOTO MOBEICHUS
B OBITY U TPYIOBOM JEATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYIKAIOIICH MPUPOTHOM
Cpelbl; YYUTHIBATh OMACHOCTH BO3/ICHCTBHS HA KMBBIC OPTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB, TOHUMAS
CMBICJI ITOKA3aTeNs PEIEIbHOMN JOIyCTUMOM KOHLIEHTPALIUHY;



[TP11) ans oGydarommxcsi C OrpaHUYCHHBIMHI BO3MOYKHOCTSIMH 37I0POBBSI: CPOPMUPOBAHHOCTH YMEHUS
MNPUMCHATH 3HAHUSA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAAaX MO3HAHUS BCIICCTB U XUMHUYCCKUX }IBHGHI/II>'I;

[1P12) nns cnenblx U Cla0OBUIAIIMX OOyYaromuMXxcs: c(HOPMUPOBAHHOCTh YMEHHs HCIIOJIb30BATh
penbedHO ToOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins mist 3anmucu XuMudeckux Gopmy.

2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBHOM TUCIUILINHBI
«XUMMUSA»
2.1. O0bem 001e00pa3oBaTEILHON TUCHUIJIMHBI M BUAbI Y4e0HOIl padoThl

By yueOHoil padoThl O0bem yacoB
O0bem padoueii mMporpaMmmbl 48
AynuTtopHast yueOHasi Harpy3ka, B TOM YHCIIE: 48
Jlexyuonmnvle 3anamust 22
Tpaxmuueckue 3ausmust 26

[TpomexyTouHast aTTecTanus IPOBOIUTCS B hopMe
KonTponbHoi#t pabots! (1 cemectp)
JuddepennmpoBannplii 3a4eT (2 ceMecTp)




2.2. [IlpumepHBbIii TEeMATHYECKHI IJIAH H COAePKaHNe 0011e00pPa30BATEIbHOM IMCHMILIHHBI
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1 cemecTp 8 4 4
Tema 1. [IpenMer opraHu4eCKON XUMUH. TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHH
Teopus cTpoeHUS OPraHUYECKUX [Ipenmer oprann4eckoil XUMHUK: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE
coequuennit A. M. bytneposa B MOJYYEHUU HOBBIX BEIIECTB U MAaT€pUANIOB. Teopusi CTPOCHUS OPTaHUYECKUX
coequHeHuil A. M. bytiepoBa, €€ OCHOBHblE mOJIOKEHUS. CTpPYyKTypHbIE
(opMyIIbl OpraHMYEeCKHX BEeLEeCTB. ['oMonorus, usomepus. XuMHU4eckas CBsI3b B
OpPraHMYECKUX COSAUHEHUSIX — OAMHAPHBIE U KPATHBIE CBSI3U.
[IpencraBnenre o0  KiIacCU(UKAIMM  OPraHUYECKUX  BEIICCTB. 4 ) ) JIP, MP,
Homenknarypa opraHn4eckux COeIlMHEHUH (cucTeMaTu4ecKas) U TPUBUAJIbHbBIE I1P
HAa3BAHMS BAKHEHIINX IPEICTABUTENIEH KIACCOB OPraHUYECKUX BEILECTB.
OKCIEpUMEHTAILHBIE METOJIbl M3YYEHMsI BEUIECTB M MX NPEBPAIICHUMN:
O3HaKOMJIEHHE ¢ oOpa3ljaMM OpPraHMYeCKUX BELIECTB M MaTepHajaMHM Ha HMX
OCHOBE, MOJICTUPOBAHHE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HaONIOJEHUE WU
ONMCAHUE [JEMOHCTPALIMOHHBIX OIBITOB II0 IPEBPALICHUIO OPraHUYECKUX
BEILIECTB NP HAarpeBaHMH (TUIaBJICHUE, OOYTIMBAHUE U TOPCHHUE).
Tewma 2. [IpenenbHbie yTriieBOJOPOALI — Yriaesogopoast
ankaHsl. HenpenenbHble yrieBoaopoabl: AJKaHBI: COCTaB U CTPOEHHME, TOMOJIOTUYECKUHN psn. MeTaH M 3TaH —
AJIKCHBI, AJIKAINCHBI, aJIKUHBI. IpOCTENIINE MPEICTABUTENN AJTKAHOB: (PU3MYECKUE U XMMUYECKHE CBOMCTBa TIP. MP
ApomMaTndecKkue yriieBoA0pOIbl. (peakuuy 3aMelIEHMs] U TOPEHMsI), HAXOKIEHUE B IpPHUpPOAE, NojyueHue u | 4 2 2 ﬁP ’
[TpuponHbIE HCTOYHHUKH YIJIEBOAOPOIOB | IPUMEHEHHUE.
U UX mepepaboTka AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUN psAfl. DTUJIEH U NPONUIIEH
— NPOCTEHIINE MPEICTABUTENN AJIKEHOB: (PU3MUECKUE U XMUMUYECKHUE CBOMCTBA




(peakMM TUAPUPOBAHMUS, TaJOTCHUPOBAHMS, THUApPATAllUU, OKUCICHUS U
HOJMMEPHU3ALMHN), T0JTy4YeHHE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyranuen-1,3: ctpoenue, BakHeme
XMMHYECKHE CBOMCTBA (peakuus noaumepusanun). [lomyueHre CHHTETHUECKOTO
KaydyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOIMYECKHH psiI.
AneTuieH — MNpOCTEWINMI TNPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOEHUE,
¢u3nyeckue M XMMHUYECKME  CBOHCTBa  (peakUMM  TUAPUPOBAHUA,
raJIOrT€HUPOBAHMUSL, THAPATALIMH, TOPEHMS] ), IOJyUEHUE U IPUMEHEHHE.

Apenbl. bensos. TokcMYHOCTH apeHOB. ['eHeTHuYeckas CBSA3b MEXKIY
YTIEBOJOPOAAMHU, TPUHAIEIKAIMMHY K Pa3IMYHBIM KJIacCaM.

[IpupoaHbple UCTOYHHMKU YTIE€BOAOPOAOB. [IpUpoaHbIil ra3 U MOIMyTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. CrnocoOs! nepepaboTku HedTu:
MeperoHKa, KPEeKWHT (TePMUYECKUN, KaTATUTHYECKHUi), mupoius. [IpoayKTs
nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KamMeHHBbIiH
yroJib ¥ IPOAYKTHI €r0 NepepadboTKy.

OKCHEpUMEHTAILHBIE METOJIbl M3YYEHMsI BEUIECTB U MX HIPEBPAIICHUMN:
O3HAaKOMJIEHHE C o0paslamH IUIaCTMacC, KaydyKOB M pE3UHBI, KOJUIEKIIMU
«Hedpts» u  «Yromp», MOJETUPOBAHHE MOJIEKYJ YIJIEBOAOPOAOB U
rajJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKONW  paboThl:  MOJIyYeHHE
JTUJICHA U U3yYEHUE €T0 CBOUCTB.

Pacu€rHblc 3aaun.

Boruncienuss mo ypaBHEHUIO XHMHYECKOH peakiuu (Macchl, 00béMa,
KOJIMYECTBA HCXOTHOT'O BEIIECTBA UJIU NTPOTyKTa PEaKLUU 10 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OAHOTO M3 MCXOHBIX BEIIECTB MIIU MPOJYKTOB PEAKIIIH).

KonTpoabHas pabora

2 cemecTp 40 | 18 | 22
Tema 3. Ciuptbl. Denon Kuciopoacoaepxammue oprannyeckue coelnHeHust
AHBI[GFI/II[BI. Kap60HOBI>I€ KHUCJIIOTHI. HpelleHBHble OOAHOATOMHBIC CIIHUPTHI. Meranon u 3TaHOI: CTPOCHUC, JIP. MP
CnoxHbIe 3(UpbI bu3MYeCKne M XUMHUYECKHE CBOMCTBA (PEAKIMW C aKTUBHBIMH METaJJIaMU, 8 2 6 fIP ’

Yrnesoanl

rajJjioreHOBOJIOPOJIaMU, TOpPEHHUE), MpUMEHEeHHe. BoJopoaHbIe CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JIeMCTBUE METAHOJIA U STAHOJIA HA OPTaHN3M YeJIOBEKa.




MHoOroaTOMHbI€ CIHUPTBHL. OTUJIEHIJMKOJIb M TJIMIEPUH: CTPOEHUE,
dbusznyeckue M XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBUE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAs! peakiusi Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue Ha
opranusM uesoeka. [I[pumeHeHue riuiepruHa U STUICHIJINKOJIS.

@DeHoJI: CTPOCHHE MOJICKYJIbI, (pU3MUYECKHEe M XUMHUYECKHE CBOWCTBA.
Toxcuunocts denona. [Ipumenenue denomna.

Anpperuasl M kemownvi. Dopmanpaerny, aueTanbAErHA:  CTPOEHUE,
buznyecKkrue U XUMUYECKUE CBOMCTBA (PEeaKIMN OKUCICHUS U BOCCTAHOBJICHMUS,
KauEeCTBEHHBIE PEAKIINH ), TIOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBbIE KHUCIOTHL. MypaBbuHaAs H"
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3NUECKHUE U XUMUUYECKHE CBOICTBA (CBOMCTBA,
oO1ure s Kitacca KUCIIOT, peaKIus 3TepruUKaIiim ), morydeHUue U MpUMEHECHHE.
CreapuHOBas M OJEMHOBAsI KUCIOTHI KaK MPEACTaBUTENHN BBICIINX KapOOHOBBIX
KHUCTIOT. Mbljia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIEE IeHCTBHUE.

Crnoxnble 3(UpBl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mapomnus
cinoxkHbiX 3¢upoB. Kupbel. ['maponus xupoB. IlpumeHeHue KUPOB.
buonornueckas posb JKUPOB.

VYrneBoabl: cocraB, kiaccuukamus yrieBogoB (MOHO-, Ju- U
nojucaxapuabl). [Mroko3a — mpocTeMIMii MOHOcaxapua: OCOOCHHOCTH
CTPOEHHS MOJIEKYJIbl, (PU3NUECKHE U XUMUUECKHE CBOWCTBA (B3aUMOCHCTBHE C
runpokcugoM menu(Il), okucnenre ammuagyHbIM pacTBopoM okcua cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHUE TIIOKO3bl), HAXOXKACHUE B IPUPOJIE, IPUMEHEHHE,
o6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nenitonosa kak npupoaHble nonuMepsl. CTpoeHue Kpaxmana u
HesuTrosio3pl.  du3nueckue W XMMUYECKHE CBOWCTBA Kpaxmaia (THIpOJIn3,
KayeCTBEHHAsl peaklys C HOJIOM).

OKCIEpUMEHTAILHBIE METOJIbl M3YYEHMsI BEUIECTB M MX NPEBPAIICHUMN:
npoBeJieHNe, HAOII0eHHe U OMKMCAaHNE JEMOHCTPAIMOHHBIX OMNBITOB: FOPEHHE
CIHPTOB, KAUECTBEHHbIE PEAKIIUU OJHOATOMHBIX CIHPTOB (OKHCICHUE STaHOJA
okcunom Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICHCTBHE TIUIIEPUHA C
ruapokcugoM Meau(Il)), ampmerumoB (OKHCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepebpa(l) u ruapoxkcumom memm(Il), B3ammonelcTBHe Kpaxmana ¢




MOJIOM), TIPOBEJCHHE IMPAKTHUECKOW pabOTHI: CBOWCTBAa pacTBOpa YKCYCHOH
KHCJIOTHI.

PacuérHble 3a1a4u.

Bbruuciienuss 1mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEILECTBA UIIU IIPOLYKTa PEAKLIUHU 110 U3BECTHBIM Macce,
00BbEMY, KOJTMUYECTBY OAHOTO M3 MCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKLIUH).

Tema 4. AMuHaBl. AMUHOKUCIIOTEL. benku

A3oTcoaepIKallue OpraHnyecKue COeAMHEHUSI.

AMHMHOKHUCIOTBI ~ Kak  aM(OTEepHBbIE  OpPraHMYECKHE  COCIUHCHMUS.
Ou3nyecKkue U XMMHYECKHE CBOWCTBA aMUHOKHUCIOT (HAa MpUMEpE TIHIIMHA).
buonorndyeckoe 3HaueHE aMHHOKHUCIOT. [lenTuapl.

benku kak NpUpOIHBIE BBICOKOMOJIEKYJISIPHBIE COeIMHEHU. [lepBuyHas,
BTOpPUYHASI U TPETUYHAsI CTPYKTypa OenkoB. XMMHYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, JCHATypaltsl, KAUeCTBEHHBIC PEaKI[MH Ha OeNIKH.

OKCcIeprMEHTAIbLHbBIE METOABl M3VYEHHS BEIIECTB M MX NIPEBPAILCHMIA:
H3.6JIIOI[€HI/I€ " OIINCaHHUuC HeMOHCTpaHI/IOHHBIX OIIBITOB: ,Z[GHaTypaI_II/I}I 6GJIKOB
MIPU HArPEBAHMH, IIBETHBIC PEAKIIMH OCITKOB.

JIP, MP,
TP

Tema 5. IInactmaccsl. Kayuyxku.
Bonokna

BbicokomosieKyJIIpHBIE COeINHEHUS

OCHOBHBIE TOHATHS XMMHHU  BBICOKOMOJIEKYJIIPHBIX ~ COEIMHEHMIA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEIHSA
MoJIeKyJIsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJMMEpPU3aIUs U TOJIMKOHICHCALIHSL.

OKCIIEpPUMEHTAIbHBIE METOJbl M3YUYEHUs BEHIECTB U MX NPEBPALLICHUMN:
O3HAKOMJICHHE C 0Opas3llaMu TPHUPOJHBIX U KCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, Kay4yKOB.

MeXnpeAMETHBIE CBS3H.

Peanu3zanusi MeEXNpEeIMETHBIX CBSI3€H NpPU H3YYEHHH OPraHUYeCKON
XUMHUHM OCYIIECTBIISIETCS dYepe3 HCIOJIb30BAaHUE KakK OOIIMX eCTECTBEHHO-
HAy4HbIX [TOHATUHN, TaK U MOHATHUM, SBISAIOMINUXCA CUCTEMHBIMH JJISI OTJIEIBHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHblE TOHATHSA: SIBJICHUE, HAy4dHbIM (akT,
TUIOTEe3a, 3aKOH, TEOpHS, aHAIM3, CHHTE3, KIACCU(PUKALUS, TEPUOIUIHOCTS,
Ha0JII0/IeHUE, U3MEpPEHHUE, SKCIIEPUMEHT, MOJACITUPOBAHUE.

JIP, MP,
I1P




Oduzuka: Marepusi, SHEprus, Macca, aToM, OJJICKTPOH, MOJIEKyJa,
SHEPreTUYEeCKH YPOBEHb, BEHIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHUE
BEIeCTBa, (PU3NUECKIE BETUIHHBI M CIUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboTtocuHTE3, OMONOTMYECKH aKTHBHBbIC BellecTBa (OENKH, YTJIEBOIBI, KHUPHI,
(bepMeHTHI).

leorpacdus: MuHepanbl, TOpPHBIE TMOPOABI, TOJE3HBIE WCKOMACMEIE,
TOTIMBO, PECYPCHI.

TexHONOTHSI: MHIIEBbIE MPOAYKThI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOJOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE TIperapaThl, MaTepraIbl
U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

Tema 6. CTpoeHne aTOMOB.
[lepronnueckuii 3aK0H U
[lepnonnueckas cuctemMa XMMHUYECKUX
anemenToB 1. 1. Menneneepa
Crtpoenue BemniecTBa. MHOTOOOpasue
BEILECTB

XUMHUYECKUE Peakiuu

Teoperuyeckne 0CHOBbI XMMHH

XuMuyeckuil 3nemMeHT. AToM. Sapo atoma, HM30TONBL. JJIEKTpOHHAas
0001109Ka. DHEPreTUYECKHE YPOBHH, MMOyPOBHHA. ATOMHBIE OpOHUTaNH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/IeICHUs JIEKTPOHOB 10 OPOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpaLUs aTOMOB.

Ilepuognueckuii 3axkoH u Ilepuoaudyeckas cucreMa XUMHUYECKHX
snementoB J[. W. MenaeneeBa. CBsi3pb NEPUOAMYECKOrO 3aKOHA U
[lepuonnueckoit cucremsl xumuyeckux d3yemeHTtoB J[. U. MenaeneeBa c
COBPEMEHHOM TEOPUEH CTPOEHHUS ATOMOB. 3AKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BELIECTB 11O
rpyIIaM U repuoaam. 3Ha4eHUE NEPUOINYECKOIO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKast CBsI3b. BUAbl XUMHUYECKON CBS3U
(KoBaJIeHTHAs HETOJIApHAs U MOJISIpHAs, HOHHAs!, MeTaJuThueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONH XHMHUYECKOH CBs3M (OOMEHHBIH W JOHOPHO-
akmenTopHbIi). BomoponHas cBsizb. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTD.
Crenensb okucieHus. MloHbl: KAaTHOHBI U AHUOHBI.

BemectBa MONEKYJISIPHOIO W HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUNbl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCTbH CBOMCTBA BEUIECTB OT TUIMA KPUCTALINYECKON PEIIETKH.

[Tonsatue o qucnepcHbIx cucremMax. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI.
MaccoBas 10Jis1 BeIEeCTBa B pacTBOPE.

10
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Knaccudukanus  Heopranumueckux — coequHeHuidd.  Homenxiatypa
HEOPraHWYECKUX BEINECTB. ['eHeTMdecKass CBsA3b HEOPraHWYECKHX BELIECTB,
IPUHAJIEKANINX K Pa3IMYHbIM KJIaccaM.

Xumudeckass peaknus. Kiaccupukamwss XUMHYECKHMX pEakIuil B
HEOPraHMYECKON U OpraHMUYECKON XUMHUU. 3aKOH COXpPaHEHMsI MacChl BELIECTB,
3aKOH COXPAaHEHMs U IPEBPALICHHS DHEPTUU IIPH XMMHYECKHUX PEaKIHIX.

CkopocTh peakuuu, e€¢ 3aBHCHUMOCTb OT pa3JIUYHBIX (DaKTOpPOB.
OOpatumblie peakiuu. XUMHUYecKoe paBHoBecue. DakTOpbl, BIUSAIONIME HA
COCTOsAHME XUMHUUIecKoro pasHosecus. [Ipunnun Jle Ilarense.

OnexTponuTHueckas auccouuanus. CuiabHble M ciaalOble 3JIEKTPOIMTHIL.
Cpena BOOHBIX pacTBOPOB BEIIECTB: KUCIIas, HEUTpaIbHasl, IETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

OKCHEpUMEHTAILHBIE METOJIbl M3YYEHMsI BELIECTB U MX NPEBPAIICHUMN:
nemoHcTpanus Tabnun «llepuonuyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB [l.
W. MenpeneeBa», U3ydeHne Mojieneil KpUCTAIUTMYECKUX PEIETOK, HAOII0IeHHE
U OIMCaHWE JEMOHCTPAllMOHHBIX U Ja0OpPaTOPHBIX OIBITOB (pa3joXkKeHHe
IIEPOKCUZA BOAOPOJA B MPUCYTCTBHM KaTaJIM3aTOpa, OIPENEICHUE CpEabl
pPacTBOPOB BEUIECTB C ITOMOLIBI0 YHHMBEPCAJIBHOIO HMHAMKATOPA, pEeaKkLuu
HMOHHOTO OOMEHa), MPOBEeIEHUE MPAKTUYECKON padoThl «BiusHue pa3indHbIX
(akTOpPOB Ha CKOPOCTh XMMHUYECKON PEAKLIUNY.

PacuérHeble 3a1a4u.

Pacy€rel 1O ypaBHEHMAM XUMHUYECKUX pe€akUUd, B TOM YHUCIE
TEPMOXMUMHYECKHE PACUEThI, PACUETHI C MCIOIB30BAHUEM IOHSITHS «MacCOBast
JI0JIS1 BEIECTBAY.

Tema 7. Meramisl. Hemerayuisl. CBs3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIECTB

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxenne HemetaioB B Ilepuoanueckoit cucreme
xummudeckunx dneMeHToB [[. M. MenaeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB.
®dusnyeckue CBONCTBA HEMETAIIOB. AJUTIOTPOINHUS HEMETAIOB (Ha TpHMEpE
KHCTIOpoJia, cephl, (hocdopa u yriieposaa).

XUMHYECKUE CBOMCTBA BAXKHEHIITMX HEMETAIOB (TaJIOTEHOB, CEPBI, a30Ta,
dochopa, yrmepoga W KpeMHHS) U HMX  COCIMHEHUH  (OKCHIOB,
KHCIIOPOJICOIEPIKALIUX KUCIIOT, BOAOPOIHBIX COSIMHEHHH).

[IpuMeHeHNe Ba)KHEUIINX HEMETAUIOB U UX COCIUHECHUM.

JIP, MP,
TP




Meransl. [Ionoxxenue merauios B [leproauyeckon cucteMe XUMUYECKUAX
anemeHToB J[. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS AIEKTPOHHBIX 000I0UEK
aToMoB MeTayuioB. O0mue gusnueckue cBoiictsa Metamio. CIIaBbl METAIJIOB.
DIJIEKTPOXUMHUYECKUI PSAJl HAPSHKEHUH METAIIIIOB.

XUMHYECKUE CBOMCTBA BaXKHEHIIMX METANIOB (HATpUM, Kallui, KaabluH,
MarHui, aIIOMUHUN, IIUHK, XPOM, KeJIe30, MEJIb) U UX COSTUHEHUH.

OO6m1me crocoOb! momydeHus: MeTauioB. [IpaMeneHe MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAILHBIE METOJIbl M3YYEHMsI BEUIECTB M MX NPEBPAIICHUMN:
U3y4YeHHE KOJUIeKIUU «MeTabl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEUICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4, HAOMIOJCHUE M OMHCAaHUE IEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOIEHCTBHE THAPOKCUIA AITFOMUHHUS C paCTBOpaMHU
KHCJIOT U IIEJI0Uel, KaUeCTBEHHBIE PEaKMi Ha KaATUOHbBI METAJJIOB).

PacuérHble 3a1aun.

Pacuérel Macchl BeriecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIeCTBa, Macce WIN 00bEMY OJAHOTO M3 YYACTBYIOUIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIH
OJIHO U3 BEIIECTB UMEET MPUMECH.

Tema 8. XuMusa 1 KU3HDb

XuMHuS U KU3Hb

Ponp xumun B 00ecieYeHIH SKOJIOTUUECKON, YHEPTeTUYECKON U TTHIIIEBOM
0€30MacHOCTH, Pa3BUTUN MEAWIHHBL. [[OHATHE O HAYYHBIX METOAAX MO3HAHUS
BEIIIECTB U XUMHYECKUX PEAKIUM.

[IpencraBnenuss 00 OOMMX HAyYHBIX MNPUHIUNAX [POMBIIUICHHOTO
MOJTYyYECHHS] BAXKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEpPUAJIOB: BAKHEWILIME CTPOUTEIIbHBIC
MaTtepualibl, KOHCTPYKUIMOHHBIE MaTepualbl, KpPAaCKH, CTEKJIO, KepamHKa,
MaTepHuabl Uil 3JIEKTPOHUKH, HAHOMATEepUalibl, OPraHMUECKUE U MUHEpaIbHBIC
ya0OpeHUsI.

XuMHS U 3I0pOBbE YEIOBEKA: MpaBUja HUCIOJIb30BAHUS JIEKAPCTBEHHBIX
npemnaparoB, NpaBuiIa OE30MaCHOTO KCIOJIB30BAaHUS IMPENapaToB OBITOBOU
XHUMHU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHRIE CBI3H.

JIP, MP,
I1P




Peanuzanus MeXNpeIMETHBIX CBS3€M MpH U3yd4eHUH oOmed u
HEOpraHu4yecKo XxuMuHu B 11 Ki1acce oCyIecTBIsSETCS Yepe3 UCTIOIb30BAHUE KaK
OOIIMX eCTECTBEHHO-HAYYHBIX TMOHITHA, TaK W TOHSATHH, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecCTBeHHO-HAYYHbBIE TIOHATHS: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH,
TEOpus, aHAINW3, CHUHTE3, KIacCUpUKalusi, NEPUOAUYHOCTb, HaOJIO/EHUE,
HKCIIEPUMEHT, MOACIIUPOBAHUE, U3BMEPEHUE, SBIICHHE.

®du3uKa: Marepus, SHEPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOI, pPaJUOaKTUBHOCTb, MOJIEKYJIa, JHEPreTUYECKUM YpPOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperarTHoe COCTOSIHUE BeUIecTBa, (PU3NYECKUE
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, OHKOocucTeMa, Ouocdepa, Makpo- Hu
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepanbl, TOpPHbIE MOPOJbI, TOJE3HbIE KCKOMAaEeMbIE,
TOIUIMBO, PECYPCHI.

Texnonorus: XUMHUYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprs,
MIPOU3BOCTBO CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO035ICTBEHHOE
MIPOU3BO/JICTBO, MUIIeBast MPOMBIIIIEHHOCTb, dapmanieBTHUYECKaAs
MPOMBIIUIEHHOCTb, MPOU3BOJICTBO KOCMETUUYECKHUX MPENapaToB, IPOU3BOACTBO
KOHCTPYKLIHOHHBIX MaTepuasoB, ANEKTPOHHAS MIPOMBIIIJICHHOCT,
HAaHOTEXHOJIOTHUHU.

JAnddepeHninpoBaHHbINi 3a4eT

HUTOTI'O no kypcey:

48

22

26




3. YcioBus peajm3aiuy NporpaMmbl 001eo0pa3oBaTebHON JUCHUUIIIMHBI « XUMHS»

3.1. Ocnamenue y4eOHOro kabuHeTa

JlocTiokeHre OCHOBHOM IENIM M3YYCHHS Kypca: «XuMus» TpeOyeT obecreueHus
WH(OPMAIIMOHHO—TEXHUIECKIUMH PECYPCAMH.

J1s1 ipoBeIeHNs! JIEKLIMOHHBIX 3aHATUI UCTIONB3YIOTCS IIPOEKTOP, HOYTOYK.

Kpome Toro, amns 3pPpeKTUBHOTO U KaYECTBEHHOTO MPOBEICHUS 3aHATUI HUCIOIB3YeTCs
MyJIbTUMEANIHOE o0opynoBaHue. B kauecTBe HArIsAHBIX MOCOOMI HCIONB3YIOTCS ydeOHbIE
¢mibmer u LIOP.

3.2. UndopmanmonHoe obecriedeHre peaan3anun NporpaMmmbl

OcHnogHnasa numepamypa.
1 Xumus I'abpuensn O.C., 10 AKIIMOHEpPHOE 00IIECTBO
Octpoymos N.T"., "NU3narenbCcTBO
Cnagkos C.A. "[Ipocsenienue"
2 Xumus I'abpuensn O.C., 11 AKIIMOHEpHOE 001IECTBO
Octpoymos N.T"., "NU3narenbCcTBO
Cnankos C.A. "[Ipoceenienue"”

JlonoJHUTeIbHAA JINTepaTypa:

HNudopmaunonnbie pecypcebi:
1. hvsh.ru — XXypHan « XuMust B IKOJIe».
2. https://postnauka.ru/themes/chemistry — iekmuu mo XuMuu Ha caite
[TocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHbIi TPOeKT «1eMeHTHI O0JIBIION HAyKn» ((U3UKaA, XUMHUS,
MaTeMaTHhKa, aCTPOHOMHUSI, HayKHU O KU3HHU, Hayku o 3emie). HoBocTu Hayku, KHUTH,
HAYYHO-TIOMYJISPHBIE CTAThU, JICKITUH, YHITUKIOICIHH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nTONyJsipHOTO XypHana «[lorenuuan». Xypnan uspaéres ¢ 2005 ., ¢
2011 r. — paznen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CallT Hay4yHO-TIOMYJISIPHOTO KypHaJla « XUMUS U *KU3HbY». XKypHan uzmaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTKpbITas AIEKTPOHHAS OMOIMoTeKa XuMudeckoro nopraia «Chemnety, cogepxut
yueOHbIe 1 MTHPOPMALMOHHBIE MaTepHAaIbl AJIs IIKOJIBHUKOB U yuuTeneil. B neit
MO>XHO HaTH YUYCOHHKH 110 OOIIeH M HEOPTAaHMYECKOW XUMUU, OPTaHUYECKON XUMUH,
MyJIbTUMEANaMaTePHAIIbI, & TAKXKE 3a/1a9U XUMUYECKUX OJTMMITHA]] C PEIICHUSIMH,
3aJ]a4i BCTYIUTENbHBIX IK3aMEHOB JJIs1 aOUTYPHUEHTOB.

4. KOHTPOJIb U OLIEHKA 0CBOEHH s 00111e00pa30BaTeIbHON TUCHUIIMHBI « XUMHS»

KOHTpO.HI: U OLCHKAa pE3yJIbTaTOB OGy‘-IGHI/I}I OCYHICCTBIIACTCA IPCIIOAABaTCICM B
nporecce TPOBENEHHS TMPAKTUYECKUX 3aHATUH, TECTHPOBAHHUS, BBIIIOJHEHHUS MPOEKTOB,
I/ICCJ'IGI[OBaHI/II\/'I. PeByHBTaTBI O6y‘I€HI/I$I OIMPCACIIA0T, YTO O6yanOH_II/I€C}I JOJDKHBI 3HATh,
NIOHUMATh U JISMOHCTPHUPOBATH 110 3aBEPIICHUIO N3YyYCHUS TUCIIUILTHHEIL.

Jisi  TpOMEXYTOYHOW aTTecTallMd M TEKYIIEro KOHTposis  00pa3oBaTeNbHBIM
yupexaeHueM co3gatorcs (oHasl orneHouHbIX cpeAcTB (POC). ®OC BrimovarOT B cels
neaarortycCKuC KOHTPOJIbHO-OLNCHOYHBIC MATCpuajibl, MPCAHAZHAYCHHBIC [JIS1 OIIPCACIICHUS



COOTBETCTBUSl (WJIM HECOOTBETCTBHS) WHIWBUIYAJbHBIX OOpa30BaTEIbHBIX JAOCTH)KCHUMN
OCHOBHBIM I1OKa3aTeNsIM PE3yJIbTaTOB MOJTOTOBKH.

[TpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obpazoBarenbHOl TTporpammsl (10 kimacc)

Kon [IpoBepsiemble mpeAMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pazoBaHus
pe3ynbTara
1 TeopeTnyeckne OCHOBBI OPraHUYECKONM XUMHUH
1.1 ChopMHUpPOBAaHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBJISIOIICH

€CTeCTBEHHOHAYYHON KAapTHHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBICHUM
Opuposasl, B (OPMHUPOBAHMUM MBIIUICHUS W KyJIbTYphl JINYHOCTH, €€
(YHKIMOHAIBHOM  TPaMOTHOCTH,  HEOOXOJUMOH  JUII  peLICHHS
NPAaKTHYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/10pOBbIO U IIPUPOHOI cpeze

1.2 Bnagenue cucreMoll < XMMWYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIOJIararoue MOHSITHS (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHUIIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAsl CBSI3b, MOJIb,
MOJISIpHAas ~ Macca,  MOJIIPHBIH ~ 00BEM,  YIVIEDOJHBIA  CKEJIET,
GyHKIIMOHATBHAS TPYIITIA, PATUKAIl, U30MEPHsI, U30MEPHI, TOMOJIOTHUECKUN
psAn, TOMOJIOTH, YIJIEBOAOPOIBL, KHCIOPOJA- U  a30TCOJEpKallue
COCIMHEHUS, OWOJIOTUYECKH AaKTUBHBIC BellecTBa (yTJICBOJBI, KHUPHI,
0enKku), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COCIMHEHMS); TEOPUUM U 3aKOHBI (TEOpPUS XHWMHUYECKOTO CTPOCHHS
Oopranmveckux  BemectB  A.M. byTtnepoBa), = 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (AKTOIOTUYECKHE CBEICHHUS O CBOWCTBAX,
cocTaBe, IOJNyYeHHH U 0OE30MacHOM HCIOJIb30BAaHUU  Ba)KHEUIINX
HEOPraHMYECKUX W OPTraHWYECKHX BEIIECTB B OBITY U MPAKTUYECKOM
NEeSITEIbBHOCTH YeI0BeKa

1.3 ChopMHUpPOBAaHHOCTH YMEHHH BBISIBIISITH XapaKTepHbIC MPU3HAKUA TTOHSATHUH,
YCTaHaBJIMBATh WX  B3aMMOCBAI3b, HUCIIOJIB30BAaTh COOTBCTCTBYIOIIIHC
MOHATUS IIPU OMMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPAILICHUN OpPraHUYEeCKUX
COEMHEHUI

1.4 c(OPMHPOBAHHOCTh YMEHUN HCIOJIB30BATH XUMUYECKYIO CUMBOJIHKY IS
COCTaBJICHUS  MOJIEKYJSIPHBIX W CTPYKTYpHbIX  (pa3BepHYTO,
COKpaIleHHO!) (popMyJ1 OpraHMUECKUX BEIIECTB U yPaBHEHUN XUMUYECKUX
peaKIui, U3roTaBIMBATh MOJEIA MOJIEKYJ] OPraHWYECKHUX BEIIECTB IS
WJUTFOCTPALMY UX XMMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5 ChopMupoBaHHOCTH YMEHUH YCTaHABIMBATH IPUHAICKHOCTD U3yUECHHBIX
OpPraHMYECKUX BEIIECTB IO HUX COCTAaBy U CTPOCHUIO K OIpeNeIeHHOMY
Kjaccy  (rpymme) — coenuHeHMHA  (YIIIeBOOOPOIBI,  KUCIOPOHA |
a30TCOJEpIKAIINE COEIUHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHUSs),
JaBaTh UM Ha3BaHUS 10 cuctemarndeckoit HomeHkinarype (IUPAC)

1.5 ChopMHUpPOBAaHHOCTE YMEHUSI ONPEICNATh BUABI XUMHYECKOH CBS3U B
OpPraHMYECKUX COSAUHEHUSX (OJMHApHBIE U KpaTHbIE)




1.6

ChopMupOBaHHOCTh YMEHUSI NMPHUMEHATH: IMOJIOKEHHUSI TEOPUU CTPOCHHS
oprannyeckux BemecTB A.M. ByTtnepoBa nmiisi 0ObSICHEHUSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUS MaCChl
BEIIECTB

YrieBogoposl. Kucinopocoaepskaniye u a30TcoiepKamie OpranndecKkue
COCINUHCHUSL. BBICOKOMOHeKyHHpHBIe COCANHCHUA

2.1

ChopMupoBaHHOCT ~yMEHUIl NPUBOAWUTH TPUBHAIbHbIE Ha3BaHMA
OTJENBHBIX OpPraHMYECKUX BELIECTB (ITWJIEH, MPOIWIEH, aleTHJIEH,
ATUJICHIVIUKONb, TIULIEPHH, (eHod, (opMalbIeru, aleTaibIeru/,
MypaBbHHAs1 KHCIOTA, YKCyCHas KHCIOTa, OJIEMHOBAas  KHUCIIOTAa,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PyKTO3a, KpaxMall, [IeJUII0103a, TIUIMH)

2.2

ChopMHpOBAaHHOCT, YMEHUW  XapaKTEpPU30BaTh COCTaB, CTPOCHUE,
duznyeckne W XHMHYECKHE CBOMCTBA THIHYHBIX MPEICTaBUTENCH
pPa3IUYHBIX KJIACCOB OPraHMYECKHX BEHIeCTB (MeTaH, 3TaH, ATHJIEH,
OpOMWICH, aleTwieH, OyramueH-1,3, wmerunOyraguen-1,3, OeHzomn,
METaHOJ, ATaHOJ], ATWIEHIJUKOIb, TIUIEpUH, (EeHON, aleTaabIeru/,
MypaBbUHasE W YKCYCHas KHCJOTBHI, TJIFOKO3a, KpaxMmal, IeJUTI0J03a,
aMUHOYKCyCHasl KUCJIOTa)
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CdopMHpOBaHHOCTh YMEHHUS WLIIOCTPUPOBATh TE€HETUYECKYIO CBS3b
MEXly TUIIUYHBIMU IIPEICTABUTEISAMH Pa3INYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPaBHEHUSMH COOTBETCTBYIOIIMX XWUMHUYECKHX pEaKIHUi C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyIT
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CdopmupoBanHOCTh YMEHUS XapakTepu30oBaTh UCTOYHUKHU
YTJIEBOJOPOAHOTO CHIphsi (He()Th, MPUPOIHBIA Ta3, yrojb), CIIOCOOBI HX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKu

XUMHS U KU3Hb. PacueTsbl

3.1

CdopmMupoBaHHOCTh YMEHUH BJIaJEeTh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/JAaX HAay4YHOIO MO3HAHHUSA, HUCIOJIb3YEMBIX B XMMHHU IPU U3YYCHUH
BEIIECTB U XUMUYECKUX SBIICHUH (HaOII0IeHNE, U3MEPEHUE, SKCTICPUMEHT,
MOJIETIMPOBAHHUE), HCIOIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS Ui
MPUHSTUS PELICHU B KOHKPETHBIX KU3HECHHBIX CUTYalLUSX, CBA3aHHBIX C
BEILECTBAMM M X TPUMEHEHNEM

3.2

ChopMupoBaHHOCT ~ yMEHHMH  cOONMIOJaTh  IpaBUia  IOJb30BaHMS
XUMHUYECKOH MOCYI0N 1 J1a00opaToOpHbIM 000PYJOBAaHUEM, a TAKXKE MTPaBHUIIa
oOpalieHuss C BELECTBAMU B COOTBETCTBMM C MHCTPYKUUSAMH IO
BBITIOJIHEHUIO TAOOPATOPHBIX XMMUYECKHUX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHMH IUIAHUPOBATh W BBINOIHATH XUMHUYCCKHUIMA
AKCIEPUMEHT (ITPEeBpaIlleHUs] OPTaHUYECKUX BEIISCTB NPH HArpeBaHUH,
MOJIYy4YCHHUC OSTUJIICHA U H3YUYCHUC CTO CBOI>'ICTB, KauCCTBCHHLIC PCaKIUU
OpPraHWYeCKHUX BEIECTB, JCHATypaIys OCNKOB MPH HAarpeBaHHH, I[BETHHIC
peaxiiiu OeIKOB) B COOTBETCTBUU C IIPABUIIAMHU TEXHUKU O€30M1aCHOCTH IPH
oOpamieHun ¢ BemeCTBaMU H  J1a0OpaTOpHBIM  00OPYIOBaHHEM;
NPECTaBIATh PE3yNbTaThl XMMUYECKOTO SKCIIEpUMEHTa B (hOpMe 3aIucH
YPaBHEHHI COOTBETCTBYIOIIUX peakuuid ¥ (HopMyTupoBaTh BBIBOIBI Ha
OCHOBE ITHX PE3yJIbTaTOB




3.4

CdopMUpOBaHHOCTh YMEHUU MPOBOJIUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUSM (Macchl, 00beMa, KOJIMYECTBAa HCXOAHOIO BEIEeCTBA WIIU
MPOIYKTa PEAKINH MO U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJTHOTO U3
MCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUN)

3.5

ChopMupOBaHHOCTh yYMEHUI KPUTUYECKH AaHAIM3HPOBATH XUMHUYECKYIO
UH(OPMaLIKIO, TIOTYYaeMyI0 U3 Pa3HBIX HCTOUYHHKOB (CPEICTBa MAacCOBOM
uHpopmanuu, cetb UHTEpHET U ApyTHE)

3.6

CdopMupoBaHHOCTb YMEHHMM  COONIOJATh  MpaBUja  IKOJOTHUYECKH
1es1ecoo0pa3Horo MoBEACHHS B OBITY M TPYZOBOM NEATETBHOCTH B IIEISAX
COXpAaHEHHUsS CBOETO 3J0POBbS M OKpYXKalOlEeW MPUPOJHON CpEeabl,
OCO3HaBaTh OIIaACHOCTb B03,Z[€I>'ICTBI/I$I Ha JXUBBIC OPTraHU3MBbI OIIPCACICHHBIX
OpraHWYECKHUX BEIIeCTB, MOHUMAas cMmbica mokazatens [1JIK (mpenensHO
JMOMYCTUMOW  KOHIIGHTpAIlMH), TMOSICHATh Ha MpHUMEpax CIocoObl
YMEHBIIICHUS U MPEAOTBPALLIEHUSI UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YyeJoBeKa

TeopeTquCKHe OCHOBBI XMMHH

1.1

Brnanenue cucTteMol XMMHWYECKMX 3HAHWH, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIararomuyec moHATUs (XI/IMI/I‘IGCKI/Iﬁ 3JIEMCHT, aTOM, 3JI€KTpOHHa}I
000s109Ka aToma, s-, p-, d-2JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTbD, BHGKTpOOTpI/IHaTeJIBHOCTB, CTCIICHb OKHCJIICHHA, XUMHWYCCKAasA
CBSI3b, MOJIb, MOJISpPHas Macca, MOJIIPHBIH O0OO0BEM, KPHUCTAIUTMYECKAs
peurerka, THIIBI XUMHUYECKUX peakuui (OKMCIHUTENBHO-
BOCCTAHOBUTEJIBHBIC, H9K30- M OSHIOTEPMHYECKHE, PEaKIMd HOHHOTO
oOMeHa), pacTBOp, AJIEKTPOJHTHI, HEIICKTPOIHTHI, DIEKTPOITUTHICCKAS
JTUCCOITMAINS, OKHCIUTEIh, BOCCTAaHOBUTEIb, CKOPOCTh XHMHUYECKOU
peakiuy, XHUMHYECKOE€ paBHOBECHUE); TEOPUM M 3aKOHBI (Teopus
BNIEKTPOIUTUYECKON  auccoumaruu, Ilepuonnueckuii  3akon  JI.M.
Menpneneena, 3aKOH COXpaHEHUs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJIOTHUYECKUE CBEJACHHUS O CBOMCTBAX,
cocTaBe, TONYYEHWH U 0OE30MacHOM UCIOJIb30BAaHUU  BaXKHEHIIHUX
HEOPTraHWYECKHUX BEIIECTB B OBITY U MPAKTHIECKOM AEATETLHOCTH YEIIOBEKa

1.2

CdopMUpOBaHHOCTh yMEHHMM BBISBIATH XapaKTEpHbIE MPU3HAKK H
B3aUMOCBSI3b U3YyUEHHBIX TOHATUH, IPUMEHSATh COOTBETCTBYIOIINE TTOHITHS
IpU ONUCAaHUM CTPOCHHS U CBOICTB HEOPraHWYECKUX BEIIECTB U HX
MPEBPAICHHI; BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TTOHITHIMH
U TIPEJICTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB

1.3

Brnanenne OCHOBHBIMH METOJAaMH HAYYHOTO TIIO3HAHHS BEIIECTB W
XUMHUYECKHX  sBIEHUN  (HAONIOACHWE, W3MEpEHUE, OKCIEPHUMEHT,
MOJICIUPOBAHHE)

1.4

ChopMHUPOBAaHHOCTh YMECHHH ONPEICNIATh BaJCHTHOCTh U CTEICHB
OKHUCJICHUS] XUMHUYECKHX JJIEMEHTOB B COCAMHECHHSIX PAa3IMYHOTO COCTaBa,
BHJT XUMHYECKOW CBs3M (KOBQJICHTHAs, WOHHAs, MeTauTHJYecKas,
BOJIOPOJHAs) B COCOUHEHHUSX, THUI KPUCTALIUYECKOW  PEIICTKH
KOHKPETHOTO BEIICCTBA (aromHas, MOJICKYJISIpHAS, WOHHas,
MeTaJlJTnyecKas)




1.5

ChopMupoBaHHOCTH YMEHHI OIpENeNsiTh XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUI

1.6

CdopmupoBaHHOCTH YMEHHUS Ki1acCU(PUIIMPOBATh XUMHUYECKHE PEaKLUU MO
pa3IUYHBIM TpU3HAKaM (YUCIy M COCTaBy pEarupyroliux BeEIIECTB,
TerioBoMy 3(G(dexkTy peakiuu, HW3MEHEHHUIO CTeNeHEeH OKHUCIeHUs
3JIEMEHTOB, 00PATUMOCTH PEAKLIMH, YIACTHIO KaTaau3aTopa)

1.7

ChopMupoBaHHOCTh YMEHUN COCTABIATH YPABHEHHS PEAKLUN pa3IMuHBIX
THUIIOB, IMOJIHBIE M COKPAILEHHbIC YPABHEHUS PEaKLMi HOHHOTO OOMEHa,
YUMTBIBAs YCIOBUS, IIPU KOTOPBIX ITU PEAKLUU UAYT 10 KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBI  COCTAaB  PA3JIMYHBIX  HEOPraHWYECKUX  BELIECTB,
pacmo3HaBaTh ONBITHBIM IyTeM HOHBI, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BELIECTB

1.9

ChopMHUpPOBAaHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MTOCPEJICTBOM COCTABICHHUS 3JICKTPOHHOTO
OanaHca 3TUX peaKIHii

1.10

ChopMupoBaHHOCTH  yMEHUU  OOBSCHATH  3aBUCHUMOCTH  CKOPOCTH
XUMHYECKOU pPeakuy OT pa3IndHbIX (HaKTOpOB

ChopMHUpOBAaHHOCT, ~ yMEHUH  OOBSICHATH  XapakTep  CMEIICHHS
XUMHYCCKOI0 pPAaBHOBCCHA B 3aBUCUMOCTH OT BHCIIHCTO BOB,Z[GI\/'ICTBI/IH
(mpunnun Jle [larense)

OO61as u HeopraHUYecKask XUMHUS

2.1

CdopMHUpOBaHHOCTH YMEHUH pacKpbIBaTh CMbICH [leproaudeckoro 3akoHa
JAN. MeHnngeneeBa M JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOIIYIO,
OOBSCHUTEIIBHYIO M IPOTHOCTUYECKYIO (PYHKITUU

2.2

ChopMupoBaHHOCT YMEHHMM XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XMMMUECKUX 3JIeMEHTOB 1 - 4 nepuonos Ilepuonnyeckoil cucTeMsl
xuMu4eckux 3yeMenToB J[.M. MeHnneneeBa, UCmonb3ys NOHITHS "'s-, p-, d-
ANIEKTPOHHBIE  opOuTanu", '"sSHepreTndyeckue ypoBHU", OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XHMHYECKHX DJJIEMEHTOB M HX
COCIMHEHUN 1O ImepuonaM u rpynnaM Ilepuonuueckon CHUCTEMBI
xumuueckux anemenToB /.M. MenaeneeBa
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CdopMupoBaHHOCTh YMEHUW XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBAa HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
NOATBEPXKIATh  CYIIECTBOBAaHME  TEHETHMUYECKOM  CBSI3M  MEXKIY
HEOPTraHUYECKUMU BEILECTBAMU c MOMOIIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil
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CdopmupoBanHOCTh yMeHUI yYCTaHaBIMBAaTh IIPUHA]JIEKHOCTD
HEOPraHWYECKUX BEHIECTB IO HX COCTAaBy K ONPEIEICHHOMY KJaccy
(rpynme) coeaMHEHW# (IPOCThIe BELIECTBA - METAUIbl U HEMETalIbl,
OKCH/Ibl, OCHOBaHHUsI, KUCIOTbHI, aM(QOTEpHbIE THIPOKCUIBI, COJIH)




2.5

ChopMupoBaHHOCTh YMEHUHN HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY IS
COCTaBJIEHUs] (OPMyJI BELIECTB U YpPaBHEHUH XHMHYECKHUX peaKIuii,
cucrematnueckyto HomeHkiatypy (IUPAC) u TpuBHaibHBIE Ha3BaHHS
OTJENIbHBIX HEOPraHMYeCKUX BeLIeCTB (yrapHblii ra3, yrJIeKHCIbIA TIas,
aMMHaK, raiieHasl U3BeCTb, HETrallleHasl U3BECTb, IUThEBAs COAA, MUPUT U

JIpyTHUE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XHMHYECKHE CBOICTBA HCOPTraHNYCCKUX BCHICCTB pPa3JIMYHBIX KJIACCOB,
NOJATBEPXKIATh  CYIIECTBOBAHME  T'CHETHYECKOM  CBSI3U  MEXIY
HCOPTaHNYCCKUMU BCIECCTBAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHIA

2.7

ChopMHUpPOBAaHHOCT, YMEHUUW IIJIAHUPOBATh M BBITIOJHATh XUMHYECKHUI
OKCIIEPUMEHT (pa3lioKeHHWE TEePOKCHIa BOJOpONa B TMPUCYTCTBHH
KaTajan3aTopa, ONpEeIeNIeHHe Cpelbl PacTBOPOB BEIIECTB C IOMOIIBIO
YHHMBEPCAJILHOTO HHIUKATOPA, BIUSHUE Pa3IMYHBIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peakIuu, peakllii HOHHOTO 0OMEeHa, KaYeCTBEHHbIE PEaKI[UU
Ha cysb(dar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUSI, peIlIeHUEe
AKCTIEPUMEHTAIBHBIX 3a7ad 1o Temam "Metamiel" u "Hemertamner") B
COOTBETCTBUHM C TpaBHJIAMH TEXHUKU O€30MaCHOCTH IpH OOpAaIICHHUU C
BEIIECTBAMHU U TJAOOPATOPHBIM 000PYI0BaHUEM; ITPEICTABIAThH PE3YIbTATHI
XUMHYECKOTO  OJKCIepuMeHTa B ¢dopMe  3amuch  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (HOpMyIHpOBaTh BHIBOJIBI Ha OCHOBE 3THX
pe3yibTaroB

2.8

CdopMupoBaHHOCTH ~ YMEHUH  COONIOAATH  TpaBWIa  IOJH30BAHUS
XUMHYECKOH MOoCcy 101 1 1abopaToOpHbIM 000pyAOBaHUEM, a TAaK)Ke MpaBuia
oOpaieHuss C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKUUSAMHU TIO
BBITMIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTh yMEHHUI XapakTepU30BaTb XUMHUYECKHE MPOIECCHI,
JeXale B OCHOBE MPOMBIIUIEHHOTO MOJYYEHHS CEpPHOM KHCIIOTHI,
aMMMaKa, a TakKe ChOPMHUPOBAHHOCTD MPEICTABICHUI 00 OOIIMX HAYYHBIX
NPUHONNAX U YKOJIOTHIECKUX MPOOIIeMax XMMUYECKOTO TIPOU3BOICTBA

XUMHA U KU3HL. PacyeTsl

3.1

ChopMHUpPOBAaHHOCTh TPEJCTABICHUH O XUMHUYECKOHW COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTHUHBI MHUpA, POJU XUMHUHU B NO3HAHUM SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPhl JUYHOCTH, €€
(YHKIMOHAIBHOM  TPaMOTHOCTH,  HEOOXOJMMOH  JUII  peLICHHS
IMPAKTUYECKUX 3a7ad M OSKOJOTHYECKHM OOOCHOBAHHOIO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHON cpene

3.2

ChopMupoBaHHOCTh YMEHUI KPUTUYECKH AaHAIM3HPOBATH XUMHUYECKYIO
MH(POPMALNIO, TOIYYaeMYI0 U3 pa3HbIX MCTOUYHHKOB (CPEICTBa MacCOBOM
KOMMYHHKAIUH, ceTb IHTepHET U npyrue)

3.3

ChopMupoBaHHOCTH yYMEHHI  COONIOJATh MpaBUia  IKOJOTHYECKH
1e51eco00pa3HoOro MOBEACHHS B OBITY M TPYIOBOH NEATEILHOCTH B IIEIISAX
COXPAHEHHUS CBOETO 37I0POBbS M OKPY>KAIOIIEH MPUPOTHON CPEIBI




3.4 Oco3HaBaTh OIaCHOCTh BO3/IEHCTBUS Ha KUBBIE OPTaHU3MBbI OIIPENETICHHBIX
BeIllECTB, MOHUMasi cMmbich mnokazarens [IJIK, mosicHaTe Ha mnpumepax
CHOCO6BI yMeHbLHeHI/IH n Hp@I[OTBpaH_IeHI/IH nux Bp@I[HOFO BOSﬂeﬁCTBHH Ha
OpraHu3M YeJIOBEKa

3.5 CdopMHUpOBaHHOCT YMEHUW MPOBOJIUTH BBIYUCICHUS C MCIOJb30BaHUEM

NOHATHUS ""MaccoBasi JI0J1s BEIIeCTBa B pacTBope', 00bEeMHBIX OTHOIICHHH
ra3oB IPU XMMUYECKHX PEAKIMSX, MAcChl BEIIECTBA WK 00beMa Ia30B 110
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM O0bEMy OJHOTO W3
YYacTBYIOUIMX B PpEaKLUUU BELIECTB, TEIUIOBOrO 3(QeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHMS MACChl BELLIECTB, IPEBPALLEHUS U COXPAHEHHUS
SHEpPIruu
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