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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O
INPEAMETA BUOJIOT' UA

1.1. Mecto yuyeOGHOro mnpegMera B CTPYKType MPOrpaMMbl MOArOTOBKH
CHEeHATUCTOB CPeHero 3BeHa:
VYueOublil mpenMer «XUMHsS» — SBISETCS 0043aTEIbHON YacThiO 00Ie00pa30BaTEIHLHOIO
mukina obpasosarenbHoil mporpammbl CIIO B cootBerctBuu ¢ ®I'OC COO mo crnenuanbHOCTH
34.02.01Cectpunckoe aeno

1.2. TIlnanupyemble pe3yJibTAThbl OCBOEHUsI y4eOHOI0 MpeAMeTa:
1.2.1. JInyHOCTHBIE pe3yabTaThl:

B cooTBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeameTa «XHUMHUS» Ha YPOBHE CPEIHEro ooIiero o0pa3oBaHUs BbIIEICHBI
CJICTYIOIHAE COCTABJISIFONINE: OCO3HAHUE O0YYAONIMMICS POCCUUCKOM I'pa)TaHCKOW HICHTUYHOCTH;
TFOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOONIPEAEICHUIO; HAIIMYUE MOTHBALUU K
00y4Y€HHI0; TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOLIUXCSl PYKOBO/ICTBOBATHCS MIPUHATHIMU B OOILECTBE
npaBujiaMM MW HOpPMaMH TIOBCACHUA, HAJIWYUC IIPABOCO3HAHUA, DKOJIOTUUECKOM KYJIBbTYPBI;
CIIOCOOHOCTh CTaBUTh L€ M CTPOUTH KU3HEHHBbIC IUIaHbI. JIMYHOCTHBIE pPE3yJbTaThl OCBOCHUS
npeaMera «XUMHS» OTpakaloT CHOPMHPOBAHHOCTH OIbITA TMO3HABATEILHOM U MPAKTHYECKON
NEATENIbHOCTH ~ OOYyYaloIIMXCsS B MpoIlecce peanu3aludd  o0pa3oBaTeNbHOM  JESTEIBHOCTH.
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUA MpeaMeTa «XUMHS» OTPaaroT CPOPMHUPOBAHHOCTH OIBITA
NIO3HABATEIILHOM W TIPAKTHYECKOW JEATENbHOCTH OOYy4arollUXcs B TPOIECCe peau3aliu
00pa30BaTeNbHOM 1€ TENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpas)x1aHCKOTO BOCIIMTAHMSI: OCO3HAHUS O0YYaIOUIUMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBa)KEHUsI K 3aKOHY M IPaBOMOPSAKY; IPEJICTABICHHUS] O COLMUAIbHBIX HOpPMax U
IIPABWJIaX MEXJINYHOCTHBIX OTHOLIEHMH B KOJUIEKTMBE; 'OTOBHOCTH K COBMECTHOM TBOPUYECKOMN
NEeSITeIbHOCTH TPU CO3JaHUU Y4EOHBIX NMPOEKTOB, PELICHWH YUeOHBIX M IO3HaBaTENIbHBIX 3ajad,
BBIMIOJTHEHUH XUMHUYECKHX OKCIIEPUMEHTOB; CIIOCOOHOCTH TOHMMATh W MPHUHUMATh MOTHBBI,
HAMEPEHUs, JIOTUKY U apTyMEHThI IPYTHX MPH aHAIU3€ Pa3UYHbIX BHIOB YUeOHOH NeATeIbHOCTH;

2) NaTpUOTUYCCKOr0 BOCIIMTAHUA: HEHHOCTHOI'O OTHOIICHWA K UCTOPUICCKOMY U HAYYHOMY
HACJIEUI0 OTEYECTBEHHOM XHMHH; YBaKEHHUS K IIpOlLlecCy TBOpUYECTBA B 00JIACTH TEOPUM U
MMPAKTUYCCKOr0 IMPUIOKCHUA XHUMHUH, OCO3HAHHA TOro, 4YTO JAJaHHBIC HAYKHW €CTb pE3YybTaT
JUINTCIIbHBIX Ha6J'IIO,I[eHI/II71, KPOIIOTJIIMBBIX OJOKCICPUMCHTAJIBHBIX ITOHMCKOB, IIOCTOAHHOTO Tpylda
y‘IéHBIX " NPaKTUKOB; MHTCPECA U MMO3HABATCIIBHBIX MOTHUBOB B ITOJYUCHHUH U MMOCJICAYIOIICM aHAJIU3€C
UH(POPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPAaBCTBEHHOTI'O BOCIIMTAHUS: HPAaBCTBEHHOT'O CO3HAHUS, ITUYECKOIO MTOBEICHMUS;
CIIOCOOHOCTH OIIEHUBATh CHUTYAllMH, CBS3aHHBIE C XHUMHUYECKUMHU SIBICHHUSIMH, W TPUHUMATH
OCO3HAHHBIE PELIEHUS], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH; TOTOBHOCTHU
OLICHUBAThH CBOE IMOBCACHHUE U IMOCTYIIKH CBOHX TOBapHHleﬁ C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX W IPAaBOBBIX
HOPM U C YYETOM OCO3HAHHMS MOCJEACTBUN MOCTYIKOB;

4) dbopmupoBaHUs KyJIbTYphl 3/10pOBbs: MOHUMaHUS LIEHHOCTEH 370pOBOTr0 M 0€30IacHOro
o0Opa3a >XU3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 370POBBIO; COOIOIEHUs MpaBui 0€30MacHOro oOpalleHHsl ¢ BEIIeCTBaMHU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU AEATEIBHOCTH; MOHUMAHUS [IEHHOCTH MPaBUJ WHIMBHUIYaIbHOTO
U KOJUIEKTUBHOT'O 0€30IaCHOTO MOBEJICHHS B CUTYaLUsX, YIPOXKAIOUINX 30POBBIO M KHU3HH JIIOJIEH;



OCO3HAHUS TOCIEICTBUN M HEMPUATUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS aKOTOJs, HAPKOTHUKOB,
KypeHus);

5) TpymoBOro - BOCHUTAHHS: KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-
UCCIICIOBATEIILCKOW  JICATENBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW | JPYrUX BHUAAX
NeSITEJIbHOCTH, YCTAaHOBKM HAa aKTHBHOE YYacTHE B PEIICHUHM IMPAKTUYECKUX 3a/1ad COIHAIbHON
HANPaBIEHHOCTH (B paMKaX CBOEro KJacca, MIKOJIbI); WHTEpeca K NPAKTHUYECKOMY H3yUEHUIO
npodeccuil pa3IMYHOTO PojAa, B TOM YKCIIE HA OCHOBE NMIPUMEHECHHUS MPEAMETHBIX 3HAHUI 110 XUMUHU;
YBOXEGHHUS K TPYyAy, JIOIIM Tpyda W pe3yidbTaTaM TPYAOBOH ACSITENbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY WHJIMBHIYaTbHOW TpaeKTOpuu oOpaszoBaHus, Oymaymed mnpodeccun u
peam3anyu COOCTBEHHBIX XKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K
XMMHHU, HHTEPECOB U TIOTPEOHOCTEW 00IIIeCTBa,

6) DKOJIOTHYECKOTO BOCHHUTAHUS: SKOJOTUYECKU IEIecO00pa3HOr0 OTHOIICHUS K MPHPOJIE
KaKk HWCTOYHHMKY CYIIECTBOBAaHUS JKM3HM Ha 3emie; MOHMMaHHs TJI0OOAIBHOTO —XapakTrepa
9KOJIOTUYECKUX TPOOJIeM, BIUSHHUS SKOHOMUYECKHX IIPOLIECCOB HA COCTOSHUE MPHUPOJHOW U
COILIMATILHOM CPEJIbI; OCO3HAHMSI HEOOXOIMMOCTH UCIOIB30BaHUS JOCTIKCHUN XUMHHU I PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO TPHUPOJIOTOIH30BAHUS; AKTUBHOTO HETPHUATHS JEHCTBUH, MPUHOCSIINX
BpEJl OKPYXKAIOIICH MPUPOTHON Ccpesie, YMEHHS MPOTHO3UPOBATH HEOJIATONPHUATHBIC YKOJIOTHUCCKUE
MOCIIEACTBHSI  TPEINPUHAMAEMBbIX JCHCTBUH W TPEJOTBpAIaTh WX, HAJIUYHAS PA3BHTOTO
9KOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIBTYphI, OIBITa JCATEIBHOCTH JKOJOTHYECKOU
HAIPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAaThCS MMM B I103HABATEIBHOW, KOMMYHUKATHBHOH WU
COILMAJIBHOW MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO IPOTHBOCTOSTH HJICOIOTHU XeMOo(oOuu;

7) LIEHHOCTH HAy4YHOTO IIO3HAHWS: MHUPOBO33PCHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOMICCTBCHHOW NMPAKTUKH, MOHMMAHUS CICHU(PUKA XUMUU KaK HAYKH,
0CO3HaHUA €€ poiu B (POPMHUPOBAHUH PAIIMOHATHHOTO HAYYHOT'O MBIIUICHHS, CO3/IaHUHU IICIOCTHOTO
MPEJICTAaBICHUS 00 OKPYXAloIIeM MHpE Kak O EAWHCTBE NPUPOJLI M YeJIOBEKa, B IO3HAHHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH W pEemIeHUH TPoOJieM COXPAHCHHS TPUPOTHOTO PAaBHOBECHS;
yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU [UIsl COBPEMEHHON LMBHIM3allMU: B €€
TYMaHHUCTUYECKOW HAMpaBICHHOCTH W BAXKHOM pPONMM B CO3JaHMM HOBOW 0a3bl MaTepuaIbHOU
KYJIBTYpPbI, B PEIICHUU TJI00ATBHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIIEBON U HKOJOTMYECKO 0e30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECTICUeHUN
YCIOBUHM YCIEUTHOTO TPyJa W DKOJOTHMYECKH KOM(OPTHON KHU3HU KaXJAOro YieHa OOIIEecTBa;
€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: IMOHUMAaHUS CYIIHOCTH METOJOB TO3HAHUS, HUCIOJIb3YEMBIX B
€CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIB30BATh IMOTy9aeMble 3HAHUS IS aHATN3a U 00BICHEHUS
SIBIICHUH OKPYKAOIIEro MUPA W MPOUCXOANINX B HEM M3MEHEHUH, YMEHUS JieJaTh 000CHOBAaHHBIC
3aKJTFOUYCHUS HA OCHOBE HAyYHBIX (PAKTOB M UMEIONTUXCS JIAHHBIX C IEIBI0 TIOTYYCHHS JOCTOBEPHBIX
BBIBOJIOB; CITOCOOHOCTH CaMOCTOSITEIHHO HCIOIh30BaTh XUMHUECKUE 3HAHUS I PEIIeHHs TpoOiieM
B pEalbHBIX XU3HEHHBIX CUTYallUSX; MHTEpPECa K TMO3HAHHIO, MCCIIENOBATENBLCKON NEATEIbHOCTH;
TOTOBHOCTU M CHOCOOHOCTH K HEMPEpPHIBHOMY OOPAa30BaHHIO W CaMOOOPA30BAHHIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUU 1O XMMHUU B COOTBETCTBUU C )KHU3HEHHBIMU MOTPEOHOCTSIMH; HHTEpECa K
O0COOEHHOCTSIM TPYJa B Pa3audHbIX chepax mpodhecCHOHATHHOU eATeTbHOCTH.

1.2.2. MetanpeaMeTHbIe Pe3yJabTaThl:
MertanpeaMeTHbIE pe3yIbTaThl OCBOCHHS IMPOTPaMMbI MO XUMHH Ha YPOBHE CpPEIHEro OOIIero
00pa3zoBaHMs BKIIOYAIOT:
3HauUMMBbIe Ui (OpMHpOBAaHUS ~ MHPOBO33pEHHUS  OOy4aromMXcs  MEXKIUCHUIUITHHAPHBIC
(MeXTnpeaIMeTHbIE) O0IeHAyYHbIC TOHSATHUS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crenuuKy METOJOB MO3HAHUS, MCIOJNBb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,



DHEprus, SBICHHE, MPOIlecC, CUCTEMa, HayUHbIH (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHs, KCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaIbHbIC Yy4YeOHBIC JEWCTBHS (TO3HABAaTEIbHBIE, KOMMYHHUKATHBHBIC, pETYJISTHBHBIC),
obecrieunBaronye (GopMupoBaHue (GyHKIIMOHATHBHOM T'PAMOTHOCTH M COIIMAIBHOW KOMITETCHIIUU
00ydJaronmxcs; CrHocoOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOEHHBIC MEXKIWCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHIE 3HAHUS ¥ YHHUBEpPCAJIbHBIC yueOHbIe ICHCTBUS B MO3HABATEIHHON M COI[MATIBHOM
MpaKTHUKE.

MeranpeameTHbie pe3ynbTaThl OTpaXKaroT OBJIaJICHUE YHUBEPCAIILHBIMU y4eOHBIMU
IIO3HaBaTCJIbHBIMMU, KOMMYHI/IKaTI/IBHbIMI/I nu peI‘yJISITI/IBHBIMI/I I[CflCTBHSIMH.

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jjornueckue aeiicTBuA:

CaMOCTOATENIHO (hOPMYJIMPOBATh M aKTyaJIM3UPOBaTh MPOOJIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU JEATeIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU HX JIOCTHKEHHUS, COOTHOCUTH
pe3yNbTaThl AEATEIBHOCTH C IIOCTABJIEHHBIMU LEISIMU;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3HaHI/II71 HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHHUA:

BBIACIATH XapaKTepHI)IG HpI/I3HaKI/I HOH?[TI/Iﬁ nu yCTaHaBJII/IBaTI) HUX B3aMMOCBA3b, HCIIOJIIB30BaTh
COOTBCTCTBYIOIIII/IC IIOHATUSA IJIsA 06’I)$ICHGHI/IH OTOCIIBHBIX q)aKTOB u $IBJICHI/II71;

BI)I6I/IpaTI) OCHOBAaHUA " KpI/ITepI/II/I JJIA KJIaCCI/I(i)I/IKaIII/II/I BCIIECTB N XHUMHUYCCKUX peaKHHﬁ;
yYCTaHaBJIMBATh IPUYNHHO-CIICACTBEHHBIE CBSA3U MEXY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXIeHus (MHAYKTUBHBIC, JI€yKTHBHbIC, IO AaHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHUBOPEYHsS B PACCMATPUBAEMBIX SBJICHUSIX, (OPMYIUPOBATH BBIBOIBI U
3aKJIFOYCHUS;

HpI/IMeHﬂTL B npouecce IIO3HAHUA I/ICHOJILByeMBIe B XUMHUHU CHUMBOJIMYCCKHC (3HaKOBI)I€) MOJCJIH,
Hp€O6pa3OBI)IBaTI> MOJICJIIBHBIC HpeIlCTaBJIeHI/IH — XI/IMI/I‘ICCKI/Iﬁ 3HAK (CI/IMBOJI) JJIEMCHTA, XUMHNYCCKas1
dopMyna, ypaBHEHME XHMHMUYECKON peakluuu — TNpU pPELUICHUH Y4eOHBIX I103HABATENbHBIX U
HpaKTI/I‘-ICCKI/IX 3aaa4, HpI/IMeHSITB Ha3BAHHBIC MOIACJIIBHBIC HpeILCTaBHeHI/Iﬂ JI1  BBISABJICHUS
XapaKTEePHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

ba3oBble nucciiegoBarebcKkue JeHCTBUA:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEaKIIMii;

dbopMynupoBaTh IEeNW U 3aJa4d HUCCIEIOBAHUS, MCIOIB30BaTh MOCTABICHHBIE U CAMOCTOSITEIBHO
c(hOpMyIMPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI JUUIsl (JOPMHUPOBAHUS
TUIIOTE3HI 110 npOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX CY)KJICHI/II\/'I;

BJIaACTh HABBIKAMU CAMOCTOATCIBbHOT O HJ'IaHI/IPOBaHI/ISI nu HpOBG}IGHI/Iﬂ y‘-IeHI/I‘-IeCKI/IX BKCHepI/IMeHTOB,
COBEPIIICHCTBOBATh YMEHHUs HAOJI0/IaTh 3a XOJIOM IMPOIlECcca, CaMOCTOATENIBHO MPOTHO3UPOBATH €T0
pe3yabTaT, (GopMynupoBaTh OOOOIIEHHWS U BBIBOABI OTHOCHUTEIHHO JTOCTOBEPHOCTH PE3yJIbTAaTOB
WCCJICTOBAHMSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON padoTe;

MpUOOpPETaTh OMBIT YUYEHUYECKOW HCCIEAOBATENbCKOM M TPOEKTHOW NEATEIbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIFHOMY TMOHMCKY METOJOB PEIICHUS MPAKTUYECKUX 3aiad,
MPUMEHEHHUIO PA3JIMYHbIX METOJ0B MO3HAHUSI.

Pabora ¢ undopmaunmeii:

OpUEHTUPOBAThCA B PAa3IMYHBIX HCTOYHMKAX HHQOpMAIMK (HAy4yHO-TIOMYJSpHAs JIUTeparypa
XUMHUYECKOTO COJIEp’KaHMsI, CIpaBOYHbIE TIOCOOHWs, pecypchl HHTepHeTa), aHAIU3UPOBATH
UH(GOPMAIIHIO PA3TUYHBIX BHIOB U ()OPM MPEACTABICHHS, KPUTUYECKU OIICHUBATh €€ TOCTOBEPHOCTh
Y HEMIPOTUBOPEUYUBOCTE;



(dopMynHpOBaTH 3alPOChl U MPUMEHSTh PA3JIMYHbIE METOABI MPH MOMCKE U O0TOOpe MH(pOpMAaLUH,
HEOOXOIUMOM ISl BHITOTHEHUS Y4eOHBIX 3a/1a4 ONPEeIeIEHHOTO THUIIA;

pUOOpETaTh OMBIT MCIOJIb30BAHUS HHPOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U Pa3IMYHbIX
MOMCKOBBIX CHCTEM; CAMOCTOSATEIHHO BHIOMPATh ONTUMAIBbHYIO0 (OpMY MpeAcTaBiIeHUs HH(OpMaLIUU
(cxemsl, TpadUKu, TUarpaMMbl, TAOJIHIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CPEICTBA NMPH paboTe ¢ XMUMHUYECKOW HH(OpManuei:
OPUMEHATh MEXNpeAMETHbIE ((PU3MUECKue W MaTeMaTH4YeCKHe) 3HAKU W CHUMBOJBI, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY; HCIIOJIb30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

KoMMmyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe AeliCTBUS

3ajjaBaTh BOIIPOCHl IO CYILECTBY OOCYXJIaeMOH TeMbl B XOJ€ Juajora HW/WiIM JAUCKYCCHH,
BBICKA3bIBaTh  UJAEH, (OPMYyIUpPOBaTh CBOU  IPEUIOKEHUS  OTHOCUTEIBHO  BBIMOJIHEHUS
IPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C  Ipe3eHTalMed pe3ylbTaTOB  I103HABATEJIbHOM  JAEATENbHOCTH, IOJIYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH IPU BBINOJIHEHUH XUMHUYECKOTO IKCIEPHUMEHTA,
IIPaKTUYECKON padOThl IO HCCIENOBAaHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, peaaU3alMd y4eOHOro
npoekTa, W (OPMYyJIUPOBATH BBIBOJABI 10 pPe3yiabTaTaM IMPOBEACHHBIX HCCICIOBAHUN MyTEM
COIIACOBaHUs MO3UIMI B X0/1€ 00CYKJIEHUS 1 0OMEHAa MHEHUSIMHU.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe 1eiicTBUSA

CaMOCTOSITENILHO [UIAHUPOBATh U OCYILECTBIIATh CBOIO [T03HABATEIbHYIO 1€ATEIIBHOCTD, OIpEeNnss eé
el M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH IMpeasaracMblil
QITOPUTM JIeMCTBUI IPU BBINOJIHEHUH Y4E€OHBIX U HCCIIEAOBATENLCKUX 3a/1a4, BbIOMpaTh Hanbosee
3¢ (heKTHBHBIN CIIOCO0 WX PENICHHS ¢ YUETOM IMOTYICHUS HOBBIX 3HAHUN O BEIIECTBAX M XUMHYCCKHX
peakuusx;

OCYILECTBIISATH CAMOKOHTPOJIb JAEATEIBHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS MPOTPaMMbl M0 XMUMHH Ha YrIIyOJIEHHOM ypOBHE Ha YpOBHE
cpenHero oomiero o0pa3oBaHUs BKIIOYAIOT CHEHUPHUECKHE IS y4eOHOro mpeamera «XHUMHUD»
Hay4yHbIe 3HAHUS, YMEHHUS U CIOCOOBI IEHCTBUI MO OCBOEHUIO, HHTEPIIPETALUU U MPeoOpa3oBaHUIO
3HAHWUM, BUJBI IEATEIHHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U MPUMEHEHHIO 3HAHUN B Pa3NIMYHBIX
yu4eOHBIX CHUTYyallMsIX, a TaKXK€ B pEAlbHBIX JKU3HEHHBIX CUTYallUAX, CBA3aHHBIX ¢ XuMHed. B
porpaMMe 10 XUMHH IPEJIMETHBIC PE3YIIbTAThI MIPEJACTABICHBI IO T0JIaM U3YYCHUS.

1.2.3. TlpeamMeTHbIe pe3yabTAThI:

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUA: O MECT€ M 3HAUYEHWHW OPraHMYECKOW XUMHUU B CHCTEME
€CTECTBEHHBIX HAyK M €€ pPOJM B O0ECTIEUEHUU yCTONYMBOTO PAa3BUTHsI YEJIOBEUECTBA B PEUICHUH
po0JIeM SKOJIOTHYECKOM, SHEPreTHYSCKOW W THUIIEBOW OC30MacHOCTH, B Pa3BHTHH MEIUIUHBI,
CO3aHMM HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB HHEPrHH, B OOECIEUEHUU pPALHUOHAILHOTO
PUPOIONOIL30BaHus, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYyphl YEIOBEKA, a TaKkKe
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOTHON Cpesie;

BJIQJICHUE CUCTEMOW XHMHUYECKUX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOMOJATAIONINE TOHATUS —
XUMUYECKUHA AJIEMEHT, aToOM, SJIpO W DJIEKTPOHHAs 000JI0YKa aToma, s-, P-, daTomHbIe OpOUTamH,
OCHOBHOE ¥ BO30YXIEHHOE COCTOSIHHSI aTOMa, THOpUIU3allis aTOMHBIX OpOUTasel, HOH, MOJIEKYJIa,
BAJICHTHOCTbD, BHGKTpOOTpI/IHaTeHBHOCTB, CTCIICHb OKHCJICHHA, XUMHNUYECKas CBA3b, MOJIb, MOJ'I?[pHaSI
Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CcKeleT, (YHKIIMOHANbHAS TPYIIa, PaAUKal, CTPYKTYPHbBIE
dbopMyiibl (pa3BEPHYTHIE, COKpALIEHHbBIE, CKEJIETHBIE), U30MEPHS CTPYKTYpPHAas U MPOCTPAHCTBEHHAs



(reomeTpuyecKasi, ONTHYECKas), HM30MEpPbI, TOMOJOTHMYECKHHA psil, TOMOJOTH, YIIEBOJOPOJIBI,
KHCIIOPOJ- M a30TCOJAEP)KALIUE OPraHWYECKHE COEAMHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHNS;

TeopuH, 3aKkoHbl (mepuoguueckuit 3akoH /(.M. MenneneeBa, Teopus CTpPOEHHS OPraHUYECKUX
Bemects A.M. bymiiepoBa, 3aK0OH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPALLECHUS
SHEPruu TMpH XUMUYECKUX PpEaKIMsX), 3aKOHOMEPHOCTHU, CHMBOJMYECKUNA SI3bIK XHUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKallMe B OCHOBE IIOHMMAaHUS NPUYMHHOCTU M CUCTEMHOCTHU
XUMUYECKUX SIBJICHUN;

NPEACTABICHUS] O MEXaHM3Max XUMHUYECKHUX PpEaKIUi, TEPMOJMHAMHYECKUX W KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHMs, O B3aUMHOM BJIMSHUM aTOMOB U TpYII aTOMOB B MOJIEKYJax
(MHAYKTUBHBIN 1 Me30MepHBbIN 3 exThl, opueHTanTsl [ u 11 pona);

(dakToNoruueckue CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHHH W OE30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX OPraHUYECKHX BEUIECTB B OBITY M TNPAKTHUYECKOW AEATEIHHOCTH YEIOBEKa, OOIIMX
HAy4YHBIX MPUHIMUIAX XUMHYECKOrO0 TPOU3BOACTBA (HA NpUMEpEe IMPOU3BOJICTBA METAHOIIA,
nepepaboTku HedTH); CHOPMUPOBAHHOCTh YMEHUI: BBIABISATH XapaKTEpHbIC MPHU3HAKH TOHSITHH,
YCTaHaBIMBATh WX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME IOHATHUS MPU OMNHUCAHHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAVNHEHUN;

c(OpMHUPOBAHHOCTh YMEHUI:

WCIIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTAaBJICHHUS MOJIEKYJSPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJETHBIX) (OPMyN OpPraHMYECKHUX BEIIECTB; COCTABIAThH
YPaBHEHUSI XUMUYECKUX PEAKLIUN U PACKPBIBATh UX CYIIIHOCTD:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABICHUS JJIEKTPOHHOrO OanaHca
ATUX peaKUuil, peakluii HOHHOrO0 0OMEHa MyTEM COCTAaBJIEHUS UX IOJHBIX U COKPALIEHHBIX HOHHBIX
YpaBHEHUM; HW3rOTABIMBATh MOJEIM MOJEKYJI OpPraHWYECKHX BEUIECTB Il WILUIIOCTPALUU HX
XUMHYECKOTO M TPOCTPAHCTBEHHOTO CTPOEHUS; C()OPMHUPOBAHHOCTh YMEHHIA: YCTaHABJIHWBATbH
NPUHAJIEKHOCTh HM3YYEHHBIX OPraHMYECKUX BEIIECTB 110 HUX COCTaBy M CTPOCHUIO K
onpeAenEHHOMY KIIACCy/TpyIIie COCIWHEHWH, JaBaTh WM HA3BaHHUA 10 CHCTEMATHYECKOH
Homenkinarype (IUPAC) u nmpuBOIuTh TpUBHAIbHBIE Ha3BaHHS AJIs OTAEIBHBIX IpEACTaBUTENEH
OpraHMYECKUX BELIECTB (ITWJIEH, alleTWIEeH, TOJYyOoJ, TIJMIEpPUH, STUICHIVIUKOIb, (eHo,
dopmanbaerus, aneTanbAeru]l, aleToH, MypaBbHHAas KHUCIIOTa, YKCYCHas KHMCJIOTa, CTeapHHOBasd,
OJIEMHOBAs!, NMaJbMUTHHOBAs KHUCJIOTHI, INIMLIMH, aJlaHUH, MajbTo3a, (PpyKTO3a, aHWIMH, JUBUHUIL,
M30IIPEH, XJIOPOINIPEH, CTUPOJ U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHSI ONPEAEATh BUJ XMMHUYECKOM CBSI3M B OPraHUYECKUX COEIUHEHMSIX
(KoBaJIeHTHasl U HOHHAs CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OPMUPOBAHHOCTh YMEHHS NMPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHHUS OPraHUYECKUX BEIIECTB
AM. BbyrtnepoBa st 0OBSICHEHHSI 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHUS;
c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NYECKUE M XUMHUYECKUE
CBOMCTBA THUNHWYHBIX IPEACTABUTENEH pa3INYHBIX KIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB,
[UKJIOAJIKAHOB, AJIKEHOB, aJIKaJIMEHOB, AJIKUHOB, AapOMATUYECKUX YTIJIEBOJOPOJIOB, CIHPTOB,
QIBJIETUOB, KETOHOB, KapOOHOBBIX KHCIIOT, TPOCTBIX U  CIOXHBIX 3(QHPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMMHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, TU- U TOJHMCAXapuI0OB),
WJUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEX/1y HUMHM YPAaBHEHUSIMH COOTBETCTBYIOLINX XMMHUECKHUX
peakuuii ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (hopMyIt;

c(OpMUPOBAHHOCTh YMEHHMsSI TOATBEP)KIaTh Ha KOHKPETHBIX MPUMEpAaX XapaKTep 3aBUCHUMOCTH
PEaKIMOHHON CIOCOOHOCTH OPraHMYEeCKUX COEMHEHUI OT KPaTHOCTH M THUIA KOBAJIEHTHOW CBA3U
(0- U m-CBSI3M), B3aMMHOTO BJIMSHUS aTOMOB M TIPYII aTOMOB B MOJIEKYNax; c(hOpMUPOBAHHOCTb
YMEHHMSI XapaKTepU30BaTh WCTOUYHUKH YIJIIEBOJOPOAHOTO ChHIpbs (HEPTh, MPUPOIAHBINA Ta3, YIroJb),
CIOCOOBI €ro nepepaboTKH U MPAKTUYEeCKOe MPUMEHEHHE TPOAYKTOB MepepadoTKH;
c(OPMHPOBAHHOCTH BJIAJCHHUS CUCTEMOH 3HAaHUN O €CTECTBEHHO-HAYYHBIX METOJaX MO3HAaHUS —
HaAOJI0/IEHUH, U3MEPEHUH, MOJECIUPOBAHUN, HKCIEPUMEHTE (pEalbHOM U MBICICHHOM) M YMEHUS
MPUMEHSATH 3TU 3HAHMUS;

c(OPMHUPOBAHHOCTh YMEHMS NPUMEHSTH OCHOBHBIE OMNEPAIMM MBICIUTEIBHON AEATeIbHOCTH —
aHAJIU3 U CHUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMATH3aIUIO, BBISIBICHHE IPUYUHHO-CIIEICTBEHHBIX



CBSI3€H — IS M3YYCHUSI CBOWMCTB BEIIECTB MU XMMHYECKHX PEaKIHii; cPOPMUPOBAHHOCTh YMEHUM:
BBIBJISITH B3aMMOCBSI3b XMMHMYECKMX 3HAHUM C TOHATUSAMU U MNPEACTABICHUSMHU APYIHX
€CTECTBEHHO-HAYYHBIX MPEAMETOB AJsl 00Jiee OCO3HAHHOTO MOHUMAHUS CYIIIHOCTH MaTepHabHOTO
€IMHCTBA MHUpA, UCIOJIb30BATh CHCTEMHBIC 3HAHUS MO OPraHWYECKOH XUMHH Ui OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABJIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IIPUPOY;

c(OpMUPOBAHHOCTh YMEHHIl: MPOBOJUTH PAcu€Thl MO XHUMUYECKUM (QopMysiaM U ypaBHEHHUSIM
XUMHUYECKHX PEaKIUil ¢ UCMOIb30BaHUEM (PH3MUECKUX BEIWYHMH (Macca, 00bEM Ta30B, KOJIHMUECTBO
BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Pacu&Thl MO HAXOKICHUIO
XUMHUYECKOH (OpMYJIbl BEIIECTBA IO H3BECTHBIM MAacCCOBBIM JIOJSIM XHMHYECKUX 3JIEMEHTOB,
OPOAYKTaM CrOpaHus, IUIOTHOCTH Ta3000pa3HbIX BeUlecTB; C(HOPMHUPOBAHHOCTh YMEHHIL:
IIPOrHO3MPOBaTh, AHAJIM3UPOBATH U OLIEHUBATh C IO3ULUN 3KOJOTMYECKOW O€30IacHOCTH
MOCIEACTBHSI OBITOBOI M MPOU3BOJCTBEHHON JESATEILHOCTH YEIOBEKa, CBA3aHHOM C repepadoTKon
BELIECTB, HCIIOJIb30BaTh MOJIYYEHHbIE 3HAHUS JUIsl NPUHATUS I'PAMOTHBIX pPELICHUM mpoliemM B
CUTYalLUX, CBI3aHHBIX C XUMHUEH;

cOpPMUPOBAHHOCTh YMEHHUI: CAaMOCTOATEIbHO IUIAHMPOBaTh U MPOBOAUTH XMMHUYECKUN
AKCIEPUMEHT (TIOJyYEHHE U M3Y4YEHHE CBOICTB OPraHMYECKUX BEILIECTB, KAUECTBEHHBIE PEaKLUU
YTJIEBOJOPOAOB PA3JIMUHBIX KJIACCOB M KUCIOPOACOAEPKAIIMX OPraHUYECKUX BELIECTB, PEIICHHE
IKCIIEPUMEHTAIBHBIX 3324 M0 PACIO3HABAaHUIO OPTaHUYECKHUX BEIIECTB) C COOJIOACHUEM IpPaBUII
0e30MmacHoOro o0palleHus C BEIIeCTBaMU U J1a0OpaTOPHBIM 000pyJa0BaHHEM, (HOPMYIUPOBATH LIETh
UCCIICIOBaHMS, TPEACTABIATh B Pa3iIMYHON (OpMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIH3UPOBATh U
OLICHUBATb UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUI: COOJIIOATh MpPaBHIa 3KOJOTUYECKH II€TIECO00pPa3HOT0 MOBEACHUS B
OBITY U TPYJIOBOM NIEATEILHOCTH B LIEJIAX COXPAHEHHUSI CBOETO 3JI0POBBS, OKPYXKAIOIIEH MPUPOTHON
Cpenbl U JOCTUKEHUS €€ YCTOWYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO JCHCTBUA HAa JKUBBbIE OPraHU3Mbl ONpPENEIEHHBIX
OpraHWYECKUX BEILECTB, TOHUMAs cMbIci nokazatens 1K

aHAJIM3UPOBATH 1eIeCO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKH 3pPEHHS COOTHOIICHHS PUCK-TIONB3a; CHOPMUPOBAHHOCTH YMEHHI: OCYIIECTBISATH
IeJIeHANpaBIeHHbI TOMCK XWMHYECKOM HH(pOpMalMKM B Pa3IUYHBIX HMCTOYHMKAX (HaydHas H
yueOHO-Hay4yHas JUTepaTypa, CpeCcTBa MaccoBoi MHPopManu, IHTepHeT u Apyrue), KpUTUYECKU
aHaAJTM3UPOBATh XUMHUUECKYI0 HH(OPMAIUIO, IepepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C
MOCTaBJICHHOW y4eOHOMU 3a/1auei.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmass M HeopraHMYecKas XHMHUS» OTPaKaroT:
c(OPMHPOBAHHOCTh MPEACTABICHUN: O MaTepUAIBHOM E€IUHCTBE MHpa, 3aKOHOMEPHOCTIX U
MO3HABAEMOCTH SIBJIEHUI MPUPOJIbI, O MECTE M 3HAUEHUU XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
poiu B 0OECHEeYeHMHM YCTOWYMBOIO pa3BUTHUSA, B PpEIIEHUH MpoOJIeM 3KOJIOTHYECKOMH,
SHEPreTUYecKON U MUILEBOI O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MaTepUaOB,
HOBBIX HCTOYHMKOB SHEPrHMM, B OO0ECINEYEHUH PpALUOHAIBHOTO IPHUPOJIONONb30BaHUS, B
(GOpMUPOBAHUKM MHPOBO33pPEHHUS] W OOIIEeH KyJIbTyphl UEJIOBEKa, a TaKKe DSKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOM Cpeie;

BJIQ/ICHUE CUCTEMOM XMMMUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATarolue IOHATHS —
XMUMHYECKHI AJIEMEHT, aTOM, SApO aToMa, M30TOIbI, 3JCKTPOHHAs 000JoYka aroma, s-, p-, d-
aTOMHBIE OpOMTaNIM, OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aToMma, THOpUAM3ALUS ATOMHBIX
opOuTanel, HWOH, MOJIEKYyJa, BAJIEHTHOCTb, JJIEKTPOOTPUIATENBLHOCTb, CTENEHb OKHUCIEHUS,
XUMHYecKass CBA3b (KOBaJICHTHAs, HOHHAs, METAaJUIMYecKas, BOJOPOJHAs), KpHUCTAIITMYECKast
pemérka, XUMUYecKash peakius, pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIMUTHI, AIIEKTPOIUTHUECKAS
JUCCOLMAINs, CTENEHb OUCCOLMALMU, BOJOPOIHBINA I10KAa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEIUIOBOM 3(PQEeKT XUMHUYECKOM peakluu, CKOPOCTb XUMHYECKOW pEaKIUH, XUMHYECKOoe
paBHOBECHE; TEOPUU U 3aKOHBI (T€OPHUs MIEKTPOJIUTUYECKON AUCCOLMALUY, IEPUOINIECKHI 3aKOH
J.1. MenneneeBa, 3aKOH COXpPaHEHHsI MACChI BEILIECTB, 3aKOH COXPAHEHNUs U NPEBPALCHUS YHEPTUH
IPU XMMUYECKUX PEAKLMAX, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH ACMCTBYIOLIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIE)KALIUE B OCHOBE



MNOHUMAaHUs MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJICHUMN; COBPEMEHHBIE IPEICTABICHUS O
CTPOCHMM BELIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M HAJAMOJEKYJISIPHOM YPOBHSX;
NPEACTABICHUS] O MEXaHM3MaxX XUMHUYECKHUX pEaKlUil, TEPMOJMHAMMYECKUX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX MX IIPOTEKaHUs, O XUMHUYECKOM paBHOBECHH, pacTBOpax M JUCIEPCHBIX
cuctemax; (paKTOJOTMYECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJNyYEHUU U 0OE30MacHOM
UCTIOJIb30BAaHUHM BAXHEUIIMX HEOPraHWYECKUX BEHIECTB B OBITY M IMPAKTHUYECKOW JEATEILHOCTH
YyelioBeKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHYECKOTO IPOU3BOICTBA,

c(OpPMUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTepHble NPU3HAKK MOHATHUN, YCTaHABIUBATh HX
B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLUE MTOHATHUS IIPU ONMCAHUM HEOPTaHUYECKUX BELLECTB
U WX OpEeBpalleHHi; cOPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUJIS
coCTaBJIeHUS (OPMYJI BEUIECTB W yPaBHEHUH XHMHUYECKHUX PpEaKIUi, CHUCTEeMaTHUECKYIO
HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUSI OTIACIBHBIX BEIIECTB;

c(OpPMUPOBAHHOCTh yMEHHUS OIpPENeIsITh BAJICHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKHX
JJIEMEHTOB B COEAMHEHUSAX, BHUJ XUMHUYECKON CBSA3M (KOBAJIEHTHAs, MOHHAs, METaJUINYyecKasd,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BUAa XUMUYECKOU CBS3U
U TUIA KPUCTAJUIMYECKOHN pelI€TKH, OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHuUs
KOBAQJICHTHOM CBS3U;

c(OpPMUPOBAHHOCTh YMEHHUH: KIACCHU(UIMPOBATh: HEOPraHMYECKHWE BEIIeCTBA IO HMX COCTaBY,
XUMHYECKHE DPEaKIMH IO Pa3jIMYHbIM MpHU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIeCTB,
TETIOBOMY 3 QeKTy peakiuy, W3MEHEHHIO CTETeHEH OKHUCICHUS JIIEMEHTOB, OOpaTHMOCTH,
YUaCTHIO KaTalu3aropa M JApyrue); CaMOCTOSTENbHO BBIOMPATh OCHOBAHHS W KPUTEPUH IS
KJacCU(UKAUN HM3YYaeMBIX BEIIECTB M XHUMHYECKHX pEaKUuid; CPOpPMHUPOBAHHOCTH YMEHHS
packpbIBaTh CMBICI mepuoanueckoro 3akoHa J[.MI. MenneneeBa M J1€MOHCTPUPOBATH €O
CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepu30BaThb JJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKUX DJJIEMEHTOB IMEpBOro—4erBéproro nepuoaoB Ilepmomnueckoir cucremsr J[.H.
MenzeneeBa, UCIONb3Ysl MOHATUS «IHEPTETUUECKUE YPOBHUY, «IHEPreTUUECKUE MOAYPOBHUY, «S-,
p-, d-aToMHbBIE OpOWTAIM», «OCHOBHOE M BO30YXKIEHHOE JHEPreTUUECKHE COCTOSHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAMHEHHH 110
nepuogam u rpynnaMm Ilepmonnmueckoit cucremsl J[.MI. MenzaeneeBa, BaJ€HTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX DJIEKTPOHHBIX 000JI04eK; C(HOPMUPOBAHHOCTh YMEHHI:
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHUMHYECKHE CBOMCTBA BEIIECTB pa3JIMYHBIX KJIACCOB,
NOJTBEPXKJIaTh CYIIECTBOBAHWE TE€HETHYECKOW CBSI3M MEX]y HEOPraHMYEeCKHMH BEIIECTBAMU C
MIOMOUIBbIO YPaBHEHUI COOTBETCTBYIOLINX XMMHUECKHUX PEAKIIMA;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTH: OKHUCIUTEIbHOBOCCTAHOBUTENBHBIX PEAKLUI
MOCPEACTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHca 3TUX PEaKIMii; peaklinii HOHHOro oOMeHa MyTéM
COCTaBJIEHUS MX IOJHBIX M COKPAIIEHHBIX HMOHHBIX YPABHEHMM; pEakLMi THAPOJN3a; peaKUui
KOMIUIEKCOOOpa3oBaHusi (Ha  mpuMepe TUAPOKCOKOMIUIEKCOB  LMHKAa WM aJIOMUHUSA);
Cc(OPMHPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH IMPOTEKAaHUs XHMHYECKHUX peakUuil c
YU4€TOM UX SHEPreTHUECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHHsI CKOPOCTH XMMHUYECKON peakluu
B 3aBUCHUMOCTH OT Pa3lMYHbIX (DAaKTOPOB, a TAKIKE XapaKTepP CMEIICHUS XUMHUYECKOTO PaBHOBECHS
NoJl BIMSHUEM BHEIWIHUX Bo3aedcTBui (mpuHuun Jle Ilatense); chopMUpPOBaAaHHOCTH yMEHUS
XapaKTepU30BaTh XMMUUYECKUE PEAKIUH, JIE)KAIUE B OCHOBE ITPOMBIIIJIEHHOIO MOJIYYE€HUsI CEPHOMN
KHUCJIOTBI, aMMHUaKa, OOIIMe Hay4yHble MPHUHIMIIBI XUMUYECKUX IMPOU3BOJCTB; I€€CO00pa3HOCTh
NPUMEHEHHUsS HEOPraHMYeCKMX BEIIECTB B IPOMBIIUIEHHOCTH W B OBITY C TOYKH 3pEHUS
COOTHOILIEHUS PUCK-TI0JIb3a; COPMUPOBAHHOCTD BJIa/IEHUSI CUCTEMOM 3HAHUN O METO/aX Hay4YHOTO
MO3HAHUS SBJICHUN TPHUPOJBI — HAONMIOJCHHE, H3MEpEHHE, MOJCTUPOBaHHUE, DSKCIIEPUMEHT
(peasIbHBI U MBICIEHHBIN), HCHOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHMsI MPUMEHSTh 3TH
3HaHUS TPU HKCHEPUMEHTAIBHOM MCCIEIOBAHUM BEIIECTB U IS OOBSICHEHUS XHMHYECKHUX
SBJIEHUH, UMEIOIIUX MECTO B IPUPOJIE, MPAKTUYECKON JIeATENIbHOCTH YelIOBEeKa U B IMOBCEAHEBHON
KU3HU;

Cc(OPMHPOBAHHOCTh YMEHHSI BBIIBIIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUH C TOHATHSIMU H



MPEJICTABICHUSIMHA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00jiee OCOZHAHHOTO TTOHUMAaHUS
MaTepHaJbHOIO €IUHCTBA MHpa; C(HOPMHUPOBAHHOCTb YMEHHS MPOBOJIUTH PACUYETHL: C
UCIIOJIb30BAaHUEM IIOHATUNA «MaccoBasi J10JI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLICHTPALIUS;
Macchl BeIIeCTBAa WM 00bEMa rasza Mo W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM OOBEMY
OJIHOTO M3 YYacTBYIOIIMX B PEaKIIUU BEUIECTB; TEIJIOBOrO 3 (eKTa peakiuy;

3HAUYEHUsI BOJOPOJHOTO IIOKA3aTesisi pPacTBOPOB KHUCIOT M IIEJIOYEed C W3BECTHOM CTENEHBIO
JIUcCOlManuu; Macchl (00BEMa, KONIMYEeCTBAa BEIIECTBA) NPOAYKTa PpEaKUUH, €CIH OAHO U3
HCXOJIHBIX BEIIECTB JaHO B BHJIE€ pacTBOpa C OMNPENEIEHHOM MacCOBOM A0JEH PacTBOPEHHOIO
BEIIECTBA MJIM JaHO B M30BITKE (MMEET MPUMECH); JTOJU BBIXOAA MPOAYKTa PEAKIMU; 00BEMHBIX
OTHOILIEHU! ra30B;

c(OpPMUPOBAHHOCTh YMEHU: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJAUTH XUMHUYECKUUN
OKCIEPUMEHT (IIPOBEACHUE PEAKUUH MOHHOTO OOMEHa, MOATBEP)KICHHWE KauyeCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEIEICHUE CPEAbl PacCTBOPOB BEIIECTB C IOMOULIBIO MHAMKATOPOB,
U3y4eHHE BIMSHHUA DPA3TUYHBIX (PAKTOPOB HAa CKOPOCTh XHMMHUYECKOH peakiiH, perieHue
JKCIIEPUMEHTANBHBIX 3a1ad nmo Temam «Mertamsl» u «Hemeramnel») ¢ coOmoaeHUEM MpaBHIl
Oe3omacHOro o0OpaleHus ¢ BEIIeCTBaMU U JIabOpaTOPHBIM 000pyAOBaHKUEM, (OPMYJINPOBATH LIETh
UCCJICIOBAHMSI, TIPEJICTABIATh B Pa3iIMuHON (popme pe3ynpTaThl IKCIEPUMEHTa, aHAM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

cOPMHUPOBAHHOCTh YMEHHI: COONIIO/IaTh TMpaBWia IOJIb30BAHUS XHUMHUYECKOH TIOCYI0M U
71ab0paToOpHBIM 000pYyIOBaHUEM, OOpAIEHUS! C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMHU I10
BBITNIOJTHEHUIO JIa0OPATOPHBIX XMMHUUYECKUX OIBITOB, SKOJIOIMUECKH LI€JecO00pa3HOro MOBEIEHUS B
OBITY U TPYJIOBOU JEATEIHLHOCTU B LIETSX COXPAHEHHUS CBOETO 3[0POBBS, OKPYKAIOLIEH MPUPOIHON
Cpelbl U JAOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OMACHOCTb TOKCHUYECKOTO JEHCTBUS
Ha JKUBBIE OpPraHU3Mbl ONPEAEIEHHBIX HEOPraHMYECKUX BELIECTB, MOHMUMAs CMBICI IOKa3aTess
IIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IIeJICHAIPABICHHBIA TTONCK XUMHYECKOW WH(MOpMATUU
B Pa3IMYHBIX HCTOYHHMKAX (HayuyHas W Yy4YeOHO-HAy4dHasi JUTEpaTypa, CpEICTBa MacCOBOM
uHpopmaiuu, VHTepHET u Jpyrue), KPUTHUECKU aHAIM3UPOBATH XHUMHUYECKYI0 HHGOpPMAIIUIO,
nepepadarbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C TOCTABICHHOW yueOHOM 3a1auei.

1.3.[lnanupyeMbie pe3yJbTATHI OCBOEHHSI Y4e€OHOIr0 mNpeaMeTa B COOTBETCTBHM C
PI'OC CIIO m Ha ocaoBe DI'OC COO

OBILIME KOMIIETEHIIMA

OK 01 | BwiOupatb  cmocoObl  pemieHuss  3a7a4  NpPO(ECCHOHAIBHOW  AEATeNbHOCTU
IPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02 | Mcronp3oBaTh COBpEMEHHBIE CPEICTBA TIOMCKA, aHATIM3a U MHTEPIIPETalli HH(POPMAIIUH,
U MHQOpPMAllMOHHBIE TEXHOJIOTMM JJIsl BBIOJHEHUS 3a7ad IpodeccrnoHalbHON
JESITEIIBHOCTH.

OK 04 | DddexTnBHO B3aMMOICHCTBOBATH M pabOTAaTh B KOJUIEKTHBE U KOMaH/IE.

OK 07 | CopeiicTBOBaTh COXpPaHEHHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepexeHnto, IPUMEHSTh
3HaHUA 00 H3MEHEHHUHU KJIIMMaTa, IpUuHIUIIBL 6epe)KJ'H/IBOl"O IMPOU3BOJCTBA,
3 PEKTUBHO ACWCTBOBATH BYPE3BBIYAWHBIX CUTYAIUSX.

[MPOD®ECCHUOHAJIBHBIE KOMIIETEHIIN

I1K 3.1 | KoHCynpTHpOBaTbHACEIEHUE IO BONPOCAM NPOGHIAKTUKY 3a00I€BaHUI

I1K 3.2 | TlponaranaupoBaTh 3J0POBbIN 00pa3 KU3HU

IIK 5.1 | Pacno3HaBaThCOCTABIISAIONINE IPEACTABICHNE yIpo3bl KU3HU

I1K 5.2 | Oka3pBaTh MEIUIIMHCKYIO TOMOIIh B SKCTPEHHOU (hopme

[IK 5.3 | IlpoBoauTh MeponpUATHS O MOJAEPKAHUIO )KU3HEIEATEIBHOCTH OpraHu3Ma
nanueHTa (MocTpajaBIIero 10 NpuObITHS Bpada WM OpUrajbl CKOpOM MOMOIIN)




JIMYHOCTHBIE Pe3yJbTaThl peajJu3alii NPOrpaMMbl BOCIIHTAHUS

Kon JIMYHOCTHBIE Pe3yJbTAThl PeaJu3aliu NPOrpaMMbl BOCIUTAHUS

JIMYHOCTHBIX (Oeckpunmopbwt)

pe3yJbTaToB

peau3anuu

NMPOrpamMMbl

BOCIIMTAHUS

JIP 2 [IposBisitOmINi aKTUBHYIO TPAXKIAHCKYIO MTO3UIUIO, IEMOHCTPUPYIOIINI
MPUBEPKEHHOCTh MPUHIIUIIAM YECTHOCTH, TOPSTOYHOCTH, OTKPHITOCTH,
SKOHOMMYECKU aKTUBHBIM U yYaCTBYIOIIHUN B CTYIEHYECKOM U TEPPUTOPHAIEHOM
CaMOYIPaBJIEHUH, B TOM YHCJIE HA YCIOBUAX JOOPOBOIbUECTBA, IPOLYKTUBHO
B3aMMO/ICHCTBYIONINN U YYaCTBYIOLIUH B I€ATEILHOCTH O0OIIECTBEHHBIX
OpraHu3aIuim.

JIP 4 [IposiBnsromuiA U IEMOHCTPUPYIOLIUN YBAXKEHHUE K TPYAY YEIOBEKA, OCO3HAIOLIUN
LEHHOCTh COOCTBEHHOTO TPYAA U TpyJa Apyrux moaen. Crpemsimuiics K
(hOpMUPOBAHUIO B CETEBOM cpezie TMYHOCTHO U MPOPECCHOHATHHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO CIIEa»

JIP 6 [IposBrstomuii yBa>keHUE K JIFOASM CTapILIEro NOKOJEHUS U TOTOBHOCTD K YUaCTHIO
B COLIMAJIHOM MOJIEP>KKE U BOJIOHTEPCKUX JABUKCHHUSX.

JIP 9 Coburofaronuii U mpornaraHAuPYOIUK TpaBuia 3J0pOBOTro U 6e30macHoro oopas

JKU3HHU, CIIOPTA, Hpeﬂynpexcna}omﬂﬁ 1100 npeoz[oneBanmHﬁ 3aBUCUMOCTH OT
aAJIKOI'0JId, Ta6aKa, IICUXO0AKTHBHBIX BCHICCTB, A3dPTHLIX UI'D U T.A. COXpaHﬂIOH_IHﬁ
IICUXOJOTUYCCKYIO yCTOﬁ‘-IHBOCTb B CUTYaTHBHO CJIOXXHBIX WJIN CTPEMUTCIIBHO
MCHAIOIIMUXCS CUTYallMIX.

JIMYHOCTHBIE PeE3yJIbTaThI

peaju3aluu NPporpaMMbl BOCIIUTAHMS, ONIpeJejieHHbIe OTPacjeBbIMH TPeOOBAHUAMH

K J€¢JJOBBIM KadeCTBaM JINYHOCTH

JIP 13 JIeMOHCTpHUPYIOIINN TOTOBHOCTh U CIIOCOOHOCTH BECTH JUAJIOT C IPYTUMH JIFOIbMH,
JOCTUTaTh B HEM B3aMMOIIOHUMAaHHUsI, HaXOAUTh OOIIME 1IeJIM U COTPYAHUYATH JJIS UX
JOCTHIKEHUSI B TPO(eCCHOHAIbHON 1€ TEIbHOCTH.

JIP 14 [TposiBisironuii co3HaTeNbHOE OTHOLIEHNE K HENPEPhIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCTIEIIHON MPOPECCHOHATBHON U 00IIECTBEHHOM JIEATETbHOCTH.

JIP17 Cobmroarouii HOpMbl MEIULIMHCKON 3TUKH, MOPAJIH, IpaBa 1 MPOoPEeCCUOHANIBHOIO

oO0LIEeHS.

JInuyHOCTHBIE pe3yJIbTaThI
peau3aluy NPporpaMMbl BOCIIUTAHNS, ONPee/IeHHbIe KJIKYeBbIMH padoToaaTesIMU

JIP 22

Opranu3syrommii COOCTBEHHYIO JIeITEIFHOCTh, YMEIOIINH BEIOUPATH TUTIOBBIC
METO/JIbI ¥ CITIOCOOBI BHIMTOTHEHHSI TPO(ECCHOHABHBIX 3314, OIICHUBATH UX
3¢ (HEeKTUBHOCTH M Ka4eCTBO.

JInuyHOCTHBIE pe3yJIbTaThI
peau3aluy NPporpaMMbl BOCIIUTAHNS, ONpe/e/ieHHbIe Cy0beKTaMH 00pa3oBaTe/IbHOI0

npoiecca

JIP 25

| 3HaNMK TPAAULIMH U MOIECPKUBAKOIINNA MPECTHXK Y UPEIKICHUS




2.CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJMETA

2.1.00beM y4eOHOro npeaMera M BUbl y4eOHOH padoThI

Oo0bem B
yacax

O06beM 00pa3oBaTe/IbHOI MPOrpaMMbl Y4eOHOI0 NpeaMeTa 144

B T.Y.

1. OcHoBHOe coaep:kaHue

BT. U..

TEOPETUUECKOE 00yueHNE

MPAKTUYCCKUC 3aHATUA

nabopaTopHbIe 3aHATHS

2. IIpodeccuonaibHO OpPHMEHTHPOBAHHOE cojep:KaHue (coaepKaHHe

NMPHUKJIAJTHOT0 MOIYJIA)

BT. 4.:

TEOpeTUIECKoe 00yueHue

MPAKTUYCCKUC 3aHATUA

n1abopaTopHbIE 3aHATH

Koncynpranus 2

IpomexxyTounas arrectamus (IK3aMeH) 6

Bup yueOHoii padoThl

2.2.Conepxanue o0ydeHHust
TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH
[Ipenmer W 3Ha4YeHHWE OPraHMYECKOW XUMHH, TPEACTABICHHE O MHOT000pasuM OpraHHMYECKHX
COEIMHEHUIN. DJEKTPOHHOE CTPOCHHME aToMa Yriepoia: OCHOBHOE U BO30YKIAEHHOE COCTOSHUS.
BanenTHble BO3MOXHOCTH aroma yriepoja. XHWMHUYECKas CBSI3b B OPraHMYECKUX COEIUHEHUSX.
Tunsl rubpuaAM3aLvu aTOMHBIX OpOuTanei yriaepoaa. MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U
(0OMEHHBIN M JTOHOPHO-aKLENTOPHBIN). THUlbl mepeKkprIBaHUsS aTOMHBIX OpOUTaNel, G- U M-CBS3M.
OpnuHapHasi, J1BOiHas M TpoiHas cBsA3b. CrocoObl pa3phiBa CBS3€H B MOJIEKYJIaX OPraHUYECKHUX
BemecTB. [loHsTHe 0 CBOOOTHOM pagukaie, Hykieoduie u daeKTpoduiie.
Teopus cTpoeHus opraHuueckux coenuHeHuil A.M. ByrnepoBa u cOBpeMEHHBIE NPECTABICHUS O
CTPYKTyp€ MOJEKyJ. 3HAU€HHE TEOPUM CTPOCHHSI OPraHMYeCKUX COeAMHEHUH. MoneKyispHble U
CTpYKTypHBIe (opMyibl. CTpyKTypHbIE (POPMYJIbl Pa3IHMYHBIX BHJIOB: pa3BEPHYTas, COKpalIEHHAa,
ckenetHas. M3omepus. Buael nzomepun: cTpykTypHas, IpOCTPaHCTBEHHAs. DJIEKTPOHHbIE 3D PEKThI
B MOJIEKYJIaX OPraHMYECKUX COCMHEHUHN (MHAYKTUBHBINA 1 Me30MepHBbIH 3(h(eKThI).
[IpencraBnenue o kiaccupukanuy opraHu4eckux BeuiecTB. [loHATHE O QYHKIIMOHAIBHON TpyIIIE.
['omomnorus. I'omonoruueckue psaael. CucteMaTnueckas HOMEHKIJIATypa OPraHUYECKUX COEAVMHEHMN
(IUPAC) u TpuBHanbHbIE Ha3BaHUs OTIEIbHBIX MpencraButeneid. OCOOEHHOCTH U KiaccuuKaims
OpraHMYECKUX peakuuid. OKHUCINTEIbHOBOCCTAHOBUTEIBHBIE PEAKIMU B OPraHUYECKOW XHMHH.
DKCcrepuMEeHTAIbHbIE METO/bl U3YUEHHUsl BEUIECTB M MX IpeBpamieHnii O3HakoMieHHe ¢ oOpa3uaMu
OpPraHMYECKHUX BEUIECTB M MaTepUallaMM HAa UX OCHOBE, ONBITBHI IO MPEBPALICHUI0 OPraHUYECKHX
BCIIIECTB TMpPU HAarpeBaHWM (TUIaBJICHWE, OOYIIIMBaHWE W TOPEHHUE), KOHCTPYHPOBAHUE MOJEIIEH
MOJIEKYJT OPTaHMYECKUX BELIECTB. YTJIEBOJOPOAbl AJKaHbl. [ 'OMONIOTHYECKUN PsIl alKaHOB, OOILas
dbopMyna, HOMEHKIATypa M H30MepHs. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ
QJIKAaHOB, Sp3 -THOpUAM3ALIMS aTOMHBIX opOuTaneil yriepoza, 6-cBsi3b. KoHpopmepsl. Pusndeckue
CBOMCTBA aJIKAHOB.
XVMMHYECKHE CBOWCTBAa QJIKAHOB: pEaKUMM 3aMEUICHMs, W30MEpHU3aluH, JIErHIpUpOBaHMUS,
UKJIN3alluy, UPOSIN3a, KpeKuHra, ropeHus. [Ipeacrapnenue o MexaHu3Me peakluid pajuKalbHOTO
3amerienusi. Haxoxnenue B mpupoje. CriocoObl mosyueHus: U IpUMEHEHHE allKaHOB.
[uxnoankanpl. OOmast dopmyna, HOMEHKIaTypa W uzomepusi. OCOOCHHOCTH CTPOCHHS U



XUMHUYECKUX CBOWCTB MajbiX (IMKJIONPONAaH, IUKIOOyTaH) © OOBIYHBIX (IIMKJIONEHTaH,
[IUKIIOTEKCaH) IUKIoankaHoB. CrmocoObl MONy4YeHHs] WM TPUMEHEHHE I[UKIOATKAHOB. AJIKEHBI.
['omonoruueckuii  psa  ankeHoB, oOmias  QopMmysa, HOMEHKIaTypa. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKEHOB, Sp2 -THOpUAN3aLUs aTOMHBIX OpOuTalneil yriaepona,
0- U 7m-cBsi3U. CTpyKTypHas M reoMmerpuyeckas (Luc-TpaHc-) u3oMmepus. Pusnmyeckue CBOWCTBA
aIKEHOB. XMMHMYECKHE CBOWMCTBA: pPEAKIMM IPUCOEAMHEHHUS, 3aMEIIECHUS B O-TIOJIOXKEHHE IIpU
JBOMHOM CBSA3M, MOJIMMEPU3ALIUN U OKUCIICHUS.

[IpencraBnenne o MEXaHU3Me PeaKIuy INEKTPOYUIBLHOTO MPUCOSAUHEHHS.

[IpaBuno MapkoBHuKoBa. KauecTBeHHbIE peakmuu Ha JBOHHYIO CBS3b. CIOCOOBI TMONY4YEHUS H
npuMeHeHne ankeHoB. Ankaauensl. Knaccudukanus ankagueHoB (CONpsHKEHHbIE, M30JIHMPOBAHHBIE,
KyMyJlHupoBaHHbIE). OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOCHMSI U XUMHUYECKHX CBOWCTB CONPSKEHHBIX
IMeHoB, 1,2- u 1,4-npucoeaunenue. [Tonumepuzanus conpsokEHHBIX qUeHOB. CIOCOOBI MOMyYeHUS U
IpPUMEHEHHE aJKaJueHOB. AJKuHBL. ['OMojoruueckuii psan ankuHoB, oOmas Qopmyina,
HOMEHKJIaTypa U U30Mepusl.

ONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKMHOB, SP-TUOpMAM3ALMsS aTOMHBIX
opOutaneit yraepojga. Pu3MUecKue CBOWCTBA QJIKMHOB. XHMHYECKHE CBOWCTBA: pPEaKIUU
IPUCOECIUHEHUS, JUMEpH3allMd M TPUMEpHU3alMM, OKUCIeHUs. KucCloTHble CBOICTBa aJIKHUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIE peakuMu Ha TPOHHYIO CBs3b. CrocoObl
HOJYy4EeHHUsl U IPUMEHEHHUE aJTKUHOB.

Apomarnyeckre yrieBoAopoAbl (apeHsl). [omosormdeckuid psn  apeHoB, ob0mas ¢dopmyna,
HOMEHKJIaTypa W H30Mepus. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OEH30Ia.
[IpaBuiio apoMaTUYHOCTH, IIPUMEPBI APOMATHYECKUX coeauHeHuN. dusndyeckne CBONCTBA apeHOB.
XuMHUECKUe CBOICTBa OEH30J7a M €ro rOMOJIOIOB: PEAKLMU 3aMelleHUs] B OCH30JbHOM KOJbIE U
YIIEBOJOPOAHOM  pajuKalle, peakUUH IPUCOCIUHEHHs, OKHUCIECHUE TOMOJIOroB O€H307a.
[lpencraBienne o MexaHM3Me peakuuil snekrpoduiabHoro 3amemienus. Ilpencrasnenue o060
OPUEHTHPYIOIIEM JCWCTBUU 3aMecTUTeNeii B OEH30JbHOM KOJIBLIE Ha MpPHUMEPE AIKHIBHBIX
paguKanoB, KapOOKCHJIBHOW, T'MJIPOKCHJIBHOM, aMHUHO- W HUTPOTPYHIbl, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XMMHYECKUX CBOMCTB ctupona. Ilomumepusanus ctupona. CrnocoObl MOIydeHUs U
IpUMEHEHHE apOMaTUYeCKUX yriaeBoJopoaoB. Ilpupoansiii ra3. [lomytasie HedTsHbIEe Ta3bl. HedTh
u eé npoucxoxjaeHue. KaMeHHbI yroiab U MpoayKThl ero mnepepadotku. CrocoObl nepepaboTKu
He(TH: MEeperoHka, KPeKUHI (TEePMHUYECKHH, KaTadUuTH4YecKuil), pudopMuHr, nuposnus. [IpoaykTel
nepepaboTKu HEPTH, UX NMPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITy. I'eHeTHueckasi CBA3b MEXKIY
pa3MYHBIMM  KJIacCaMU  YIJIEBOJOPOAOB.  OJEKTPOHHOE  CTPOCHHME  TaJIOTEHIIPOU3BOJHBIX
yraeBo0poA0oB. Peakiun 3aMeleHus rajoreHa Ha TuApOKCOTPYIy, HUTPOTPYIIy, [IHaHOTPYMILY,
aMUHOTPYIILY.

JlelicTBMEe Ha TAJIOrE€HNPOW3BOJIHBIE BOJHOTO W CHOUPTOBOIO pacTBopa mEnoun. B3ammoneiicteue
JUTaJIOTEHAJIKAHOB C MarHueM M LHUHKOM. [loHATHE O METajuIoOpraHUYECKUX COEOUHEHMSIX.
Wcnonp3oBaHne TajJoreHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHMKE W TpPU CHHTE3E
OpPraHUYECKUX BEILECTB.

JKCIepUMEHTAJIbHbIE MeTO/IbI H3y4YeHHUs BellleCTB M UX NpeBpalleHuii

N3yuenne (¢u3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTbH), KAaYECTBEHHBIX peaKIMH
YIJIEBOIOPOAOB pPa3IMUHbIX KilaccoB (oOeclBeuynBaHME OpPOMHOM MM HMOJHOM BOJBI, pacTBOpa
nepMaHraHata Kajus, B3auMOJICHiCTBHE alleTWIeHAa C aMMHAauHbIM pacTBOpoM okcuna cepedpa(l)),
KayeCTBEHHOE OOHapyXEHHUE YIiiepoJia U BOJIOPOAa B OPraHNYECKUX BEIECTBaX, MOJyUeHUE ITHIIEHA
U H3yYEHHE ero CBOMCTB, o3HakomiieHHe c Koyutekuusmu «Hedptb» m «Yromp», ¢ obpazuamu
IJIACTMAcCC, Kay4yyKOB U PE3UHbI, MOJEINPOBAHNE MOJIEKYJ YIJIE€BOJOPOIOB U TraJOreHIPOU3BOIHBIX
YIJIEBOIOPO/IOB.

Kucsaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenensHble ogHOaTOMHBIE crUpThl. CTpoeHHe MoOJIeKysl (Ha TIpuUMepe MeTaHola M 3TaHoJa).
["'omonoruyeckuii psia, obmias ¢hopmysa, H30MEpHs, HOMEHKJIATypa U Kiaccudukarus. Ouznueckne
CBOICTBa IIpENEIbHBIX OJHOATOMHBIX CHUPTOB. BogopoaHble CBSA3M MEXIYy MOJIEKYJIaMH CIUPTOB.
XUMHYECKHE CBOMCTBA: peaklUMU 3aMellleHus, AETUApaTalii, OKHCIEHUS, B3aUMOJEHCTBHE C
OpPraHMYECKUMHU U HEOPraHMYEeCKUMHU KucioTamu. KauecTBeHHas peakius Ha OJJHOATOMHBIE CIIUPTBHI.



JlelficTBue STaHONAa M METaHOJAa Ha OpraHm3M dYeinoBeka. CrocoObl TOJMyYeHHs] M TPUMEHCHHE
OJTHOATOMHBIX cUpTOB. [IpocThie 3¢upbl, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH (PU3HYECKUX U
XMMHUYECKHX CBOHCTB. MHOr0OaroMHbl€ CHMPTHl — STWJICHIVIMKOAb U IiuuepuH. Pusmdeckue U
XMMHUYECKHE CBOICTBA: peakIUH 3aMEUICHHs, B3aUMOJCHCTBHE C  OpPraHWYECKMMU U
HEOPraHMYeCKUMH KHCJIOTaMH, KaYeCTBEHHAs! peaklysi Ha MHOIoaTOMHbIe cupThl. IIpencraBinenue
0 MEXaHHM3Me peakiuil HykiIeo(puibHOro 3amenieHus. JleiictBue Ha opranu3m uenoBeka. CrocoOb
IOJYy4EeHUs W IPUMEHEHHE MHOroaToMHbIX cnupToB. deHon. CTpoeHHE MOJEKYINbl, B3aMMHOE
BIMSIHAE THIPOKCOTPYNIbl M OeH3ombHOro siupa. dusmueckue cpoiictBa (eHoma. OcobeHHOCTH
XMMHUYECKHX CBOUCTB (eHosa. KauecrBeHHble peakuun Ha (eHoa. TokcuyHocTh (penosa. Criocoos
noJy4yeHus: u npumerenue ¢enona. Genonpopmanpaeruanas cMmona. KapOOHUIbHBIE COSTMHEHUS —
QIbJETUAbl U KETOHBbL. DJEKTPOHHOE CTPOEHHE KapOOHWIBbHOH rpynmsl. ['omonorndeckue psiabl
QIBJETUAOB M KETOHOB, 0o0mas ¢opmyna, HU30MepHs W HOMEHKiIarypa. Pu3nveckue CBOWCTBA
IBJETUAOB U KETOHOB. XMMHUYECKHUE CBOICTBA allbJAETHI0OB U KETOHOB: PEAKIMM MPUCOCAUHEHUS.
[IpencraBnenne 0 MexaHU3ME peakiHii HYyKIeo(YUIbHOTO nprcoenuHeHns. OKUCICHHE allbJeTHIOB,
Ka4eCTBEHHbIE peaKkK Ha anbAeruibl. CriocoObl Oy4yeHHs U IPUMEHEHUE aIbAETHI0B U KETOHOB.
OnHOOCHOBHBIE NpefieNibHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUSI MOJIEKYJI KapOOHOBBIX
KUCIOT. M3omepus M HoMmeHkiaTypa. Pu3nyeckue CBOMCTBA OJHOOCHOBHBIX IPEIEIIbHBIX
KapOOHOBBIX KHCIOT. BomopoaHbie CBSA3M MEXIY MOJEKYIaMU KapOOHOBBIX KHCIOT. XHUMHUECKHUE
CBOMWCTBA: KHCJIOTHBIE CBOMCTBA, peaklus 3TepuUKALUM, PEAKLUU C YYaCTUEM YIJIEBOAOPOIHOIO
panukana. OcoOEHHOCTH CBOWCTB MYpaBbUHOW KHUCIOTHL. [loHSTHE O MPOM3BOAHBIX KapOOHOBBIX
KHCJIOT — CJIOXHBIX 3(QUpax, aHTUIPUAAX, raJloreHaHruAPUAaX, aMUaax, HUTpuiaax. MHorooopasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOWCTB HEMPEACIbHBIX H APOMATHUECKUX KapOOHOBBIX KHUCIIOT,
JUKapOOHOBBIX KHCJIOT, THAPOKCUKapOOHOBBIX KHUCHOT. [IpenctaBureny BbICIIMX KapOOHOBBIX
KHUCJIOT: CT€apUHOBas, NaJIbMUTUHOBAs, OJIEMHOBAs, JIMHOJIEBAS, JTMHOJIEHOBAs KHUCIOTHI. CrocoObl
HOJY4YEeHUsI M MPUMEHEHHE KapOOHOBBIX KHUCIOT. CioxHble 3¢upbl. ['omonoruueckuil psa, obmas
dopmyna, n3oMepuss 1 HOMEHKIaTypa. OU3NUECKue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KUCIOW H
HIETIOYHOHU CpeJie.

XKupsr. Ctpoenue, Gu3NUEcKue U XUMHUYECKHAE CBOMCTBA KHUPOB: TUAPOJU3 B KUCIOW U LICTOYHON
cpeae. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINUX OCTATKH HEMPEAEIbHBIX JKUPHBIX KUCIOT. JKupsbI
B TIpUpPOJIC.

MpbuTd Kak CONM BBICHIMX KapOOHOBBIX KHCIIOT, MX Motoliee aeicTBue. [IoHATHE O CHHTETHYeCKUX
Mmortomux cpeactax (CMC).

OOmast xapakrepucTuka yriaeBojoB. Kinaccugukanus yriaeBoJoB (MOHO-, AMM TOJIMCAaXapHUjbl).
MoHnocaxapusl: INI0K03a, PpyKTO3a, rajaKTo3a, pudosa, ne3okcuprbdosa. Ousndeckue cBOWCTBA U
HaxoxJeHue B npupoje. dorocunre3. Onrtuyeckas mzomepus. Konbuaro-nenHas Tayromepus Ha
IpUMepe MOJIEKYJbl TJIIOKO3bI, MPOEKUUU Xeyopca, - U [-aHOMEpbl INIIOKO3bl. XUMHUYECKHE
CBOWCTBA TJIIOKO3Bl: PEAKIUU C Yy4acTUEM CIUPTOBBIX U albJCTHUAHOW TpYIN, CIUPTOBOE H
MOJIOUHOKHUCI0e OpoxeHue. [IpuMeHnenune ritoko3bl, €€ 3HaueHHUEe B KU3HEACSITEIbHOCTH OPraHu3Ma.
Hucaxapuapl: caxapo3a, MajbTo3a M JaKTo3a. BoccTaHaBIuBalOIIME W HEBOCCTaHABIMBAIOIINE
mucaxapuabl. ['maponus nucaxapuaos. Haxoxnenue B mpupoje u npumenenue. [lonucaxapumpi:
KpaxMaJl, TJIIMKOTeH U 1esuttoio3a. CTpoeHne MakpoMOJIEKyJ Kpaxmala, TJIMKOTeHa M LEJUITH0JIO3BI.
Odu3nyeckue CBOMCTBA Kpaxmalla W UEJUII0JI03bl. XUMHYECKHE CBOWCTBAa Kpaxmala: THIPOJIH3,
Ka4yeCTBEHHAasl peakiys ¢ HoA0M. XMMUYECKHE CBOIMCTBA LIEJUTIOI03bI: THAPOIIN3, TIOIy4eHHue 3(pUpoB
1esTo036l. [loHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM MIENK).
JKCIepuMeHTAlbHbIEe METOAbI H3yYeHHs BellecTB U UX NMpeBpaleHuii

PacTBOpUMOCTh pa3iMUHBIX CIUPTOB B BOJE, B3aUMOJICHCTBHE STaHOJA C HATPUEM, OKHCIICHHE
STHJIOBOTO CIMPTA B ajbJETU] HAa PacKaJEHHON MEIHON MpPOBOJIOKE, OKUCIEHUE 3TUIOBOTO CIUpPTA
IMXpPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHUATIOB), KAYeCTBECHHBIC PEaKIWU Ha
anpaeruasbl (¢ ruapoxkcugom nuammuncepedbpa(l) u rugpokcunom menu(Il)), peakuus riunepuHa c
ruapokcuaoM Meau(Il), xumuueckue CBONCTBAa pacTBOpa YKCYCHOW KHCIOTBHI, B3aWMOJIEWCTBHE
pacTBopa TIOKO3bl ¢ ruapokcugoM Mmeau(ll), B3aumojeiicTBue Kpaxmala ¢ HOJOM, pELIeHHE
9KCIIEPUMEHTANBHBIX 3a1a4d 1o TemMaMm «CnupTel U QeHons», «KapOoHoBble KHCHAOTHL. ClOXKHBIE
3¢hupbI».



A3oTcoaepikaiiyue OpraHu4ecKue coeIMHEeHUs

AMUHBI — OpraHWYECKHe NPOU3BOJAHBIC amMMmuaka. Knaccudukanuss aMUHOB: anu(aTudecKue H
apoMaTH4YecKHe; IEepBUYHbIC, BTOpPUYHBIE W TpeTuuHble. CTpoeHHe MoJieKyn, oOmas ¢opmyia,
U30MEpHsI, HOMEHKJIATYpa U (PU3NYECKUE CBOMCTBA. XUMHUUYECKOE CBOMCTBA annu(paTHICCKIX aMUHOB:
OCHOBHBIE€ CBOMCTBA, AJIKUJIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON KHCIOTOM.
Conu aNKuIaMMOHHS.

AHWIIMH — NPEACTaBUTEIb AMUHOB apoMarnyeckoro psaa. CTpoeHue aHuiaumHa. B3aumHoe BiusiHuE
TPy aTOMOB B MoJieKyJe aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWMCTB aHWIMHA. KauecTBeHHBIC
peakiuu Ha aHWIMH. CrocoObl MOJNy4eHUs W MpUMEHeHHe anudaruueckux aMmuHoB. [lomydenue
aHWIMHA ®W3 HATPOOeH30J1a. AMMHOKUCIOTHL. HomeHkmatypa u wusomepus. OtnenbHbIC
MPEJICTAaBUTENIN O-aMUHOKHCIIOT: TJUIMH, ajlaHuH, (eHWIaJaHUH, CEpUH, TJIyTaMUHOBAs KHCIIOTA,
TU3MH, 1ucTenH. OnTtudeckas u3oMepusi amMuHOKUCHOT: D- u L-amuHokuciotsl. dusmdeckue
CBOICTBAa aMUHOKHUCJIOT. XMMHUYECKHE CBONCTBA aMHUHOKHUCIOT Kak aM(pOTEpPHBIX OpraHMYEeCKHX
COCIMHEHUH, peakius TOJUKOHICHCAIIUN, OOpa30oBaHME TMENTUIHOW CBs3U. buonormdeckoe
3Ha4YE€HHE aMUHOKHUCIOT. CHHTE3 U TMAPOJIU3 MENTHIOB.

benku kak mnpupoansle mnonumepsl. [lepBuuHas, BTOpUYHAS M TPETUYHAS CTPYKTypa OEJIKOB.
XvMHYecKue CBOKWCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE pEaKIUU Ha OeJIKu.
[TonsTre 00 a30TcoAEpPKAMMUX TETEPOIUKINICCKUX COeTUHEHUIX. [[MPpUMHUINHOBBIC U ITyPUHOBBIC
ocHOBaHus1. HykiienHOBBIE KMCTIOTHI: COCTaB, CTPOCHHUE U OMOJIOTHYECKas POJIb.
JKcnepuMeHTaIbLHbIE MeTOAbI U3y4YeHHsl BelleCTB U UX NMpeBpaleHuii

PactBopenue GenkoB B Bojze, AeHATypalus OEIKOB MpPU HAarpEeBaHUU, I[BETHBIC PEaKIMU Ha OCNKH,
pelieHue SKCIEePUMEHTAIBHBIX 3a/1a4 M0 TeMaM «A30TCOAEpkKaIIUe OPTraHUYECKUE COCAMHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCIUHEHUI.

BricokoMosIeKyasIpHbIE COeAMHEHU S

OCHOBHbIE TIOHATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COE€IMHEHUN: MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BE€HO, CTEIMEHb MOJIMMEPHU3AINN, CPEAHss MOJeKyysipHas Mmacca. OCHOBHBIE METOJIbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI — IMOJIMMEPHU3ALUS U TOJIMKOHACHCALIHS.

IIpencraBienue 0 CTEPEOPEryISIPHOCTH U HAAMOJIEKYJISIPHOW CTPYKTYpE MOJIMMEPOB, 3aBUCUMOCTD
CBOMCTB TMOJMMEPOB OT HUX MOJIEKYJISPHOTO UM HAAMOJIEKYJISIpHOro cTpoeHus. IlomumepHsbie
Marepuanbl. [lmactmaccel  (TONUATUIIEH, TOJUIMPONMICH, TOJUBUHWIXJIOPUI, TOJUCTHPOI,
MOJMMETHIIMETAKpUIaT, MOMUKapOOHaThl, MoNMATUIEHTepedTanar). YTuinusanus u mepepaboTka
MJIACTHKA.

DnacToMepbl: HaTypalbHBIA KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIN, XJIOPOMPEHOBBIH,
M30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO),
cuHTeTHYeckue (KampoH u jaBcaH). [lomumepsl crnenuanbHOTO Ha3zHadeHUs (TedIioH, KeBmap,
ANEKTPONPOBOASIINE TOJUMEPHI, OMopa3iaraeMble MOJIUMEpPHI).

JKcnepuMeHTAIbHbIE METOAbl U3y4YeHHsl BellleCTB U UX NMpeBpanieHuii

O3zHakoMyieHHEe ¢ OO0pa3llaMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMacc, KaydyKoOB,
pELICHNE YKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Pacro3HaBaHue IIacTMACC U BOJIOKOH».

Pacuérnrble 3amaun

Haxoxxnenne MonekymsipHOd (GOpMySIbI OPraHUYECKOTO COEAMHEHHUS 10 MAaCCOBBIM  JIOJISIM
9JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHUE MOJEKYISIPHOW (QOpMyIbl OpraHHYECKOro
coeMHEHMs 1Mo Macce (00BEMY) MPOIYKTOB CTOpaHUs, IO KOJWYECTBY BelmiecTBa (Macce, 00bEMY)
NPOJAYKTOB pPEAaKIMU W/WIM WUCXOAHBIX BEIIECTB, YCTAHOBJIICHHWE CTPYKTYypHOU Qopmyrsl
OPTaHWYECKOTO BEIIECTBA HA OCHOBE €ro XWMHUYECKHX CBOWCTB WJIH CHOCOOOB TOJyYCHUS,
ONPEAEIIECHUE JOJIM BbIX0JA TPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeamMeTrHblie CBSI3H

Peanuzamusi MexnpeaMeTHbIX CBsi3ed NpU  M3ydeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATHH, TaK U MOHSITHH,
MPUHATBHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHUE, HAyYHbIN (aKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHATH3,
CUHTE3, K1accudukaiys, HaOIoIeHne, H3MEPEHUE, SKCTIEPUMEHT, MOJEIb, MOJISTUPOBAHHE.



®usuka: Marepus, aTroM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYJia, SHEPreTUYECKUN YpPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE BEIUYHMHBI, €IUHUIIBI
MU3MEpEHUS, CKOPOCTh, SJHEPTHUs, Macca.

buonorus: kinerka, opraHm3M, SKOcuUCTema, Owochepa, MeTaboONIM3M, HACIEIACTBEHHOCTD,
aBTOTPOGHBIN U reTepoTpOHBINA TUI NUTaHUS, OpOXKEHHUE, POTOCUHTES, AbIXaHHEe, OEIIKH, YTIEBOIbI,
KHUPBI, HYKJICMHOBBIE KUCIIOTHI, (HEPMEHTHI.

['eorpadus: nonesHsle HCKONIaeMbI€, TOIUIUBO.

TexHonorus:: NMILEBBIE NPOAYKTHI, OCHOBBl PpAlMOHAJIBHOTO NHUTAHMs, MOIOIIUE CPEICTBA,
MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

Teopernyeckne 0CHOBBI XUMHUH

Atom. CocTtaB aTroMHBIX saep. XuUMHUUYecKud 3aemeHT. M3ortombl. KopmycKysasipHOBOJIHOBOM
Nyanus3M, JBOWCTBEHHas IpHpoJa »3eKTpoHa. CTpoeHHe 3JIEKTPOHHBIX OO0OJOYEK aTOMOB,
KBAaHTOBBIC YHUCIIA. DHEPreTUYECKUE YPOBHU M MOAYPOBHH. ATOMHBIe opOutanu. Knaccubpukarms
XMMHYECKUX JIEMEHTOB (-, P-, d-, f-ameMeHTsI).

Pacnipenienenyie 3yeKTPOHOB MO ATOMHBIM OpOUTANIAM, MPUHUIUI MUHUMYyMa SHEPrUH, MPUHIINII
[Taynu, npaBuno XyHnaa. DIeKTpOHHbIE KOH(UI'ypalMy aTOMOB 3JEMEHTOB IEPBOr0O—4eTBEPTOIrO
NEPUOJ0B B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, 3JIEKTPOHHBIE KOH(UTYpallui HOHOB.

[TonsTne 00 >HEPruM HMOHM3ALMHU, SHEPIMM CPOJACTBA K 3IIEKTPOHY. DJIEKTPOOTPULATEIBHOCTb.
[lIepnonnueckuit 3akoH u llepuonmueckas cucrema xumuueckux viemMeHTtoB .M. Menpeneesa.
CBs3p eproguueckoro 3akoHa u [lepruoauueckoi CUCTEMbl XMMUUYECKUX 3JIEMEHTOB C COBPEMEHHON
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMH HpPOCTBIX U CIOXKHBIX BELIECTB [0 TpynnaM M [epuojaM. 3HaueHHUe
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyeckasi CBsi3b. BUIbI XMMUYECKOHN CBSI3M: KOBAJCHTHAsl, HOHHAs, METAJIIMYecKas. MexaHu3mbl
00pa30oBaHMsl KOBAJICHTHOW CBSI3M: OOMEHHBIM M JIOHOPHO-AaKLENTOPHbINA. DHEPIus U JUIMHA CBA3H.
[TossipHOCTH, HANPABIECHHOCTh M HACBIIAEMOCTh KOBAJIEHTHOH cBs3u. KparHble cBa3u. Bogoponnas
CBS3b. MEXMOJIEKYIJISIpHbIE B3aUMOJICHCTBUS. BajleHTHOCTh M BaJEHTHbIE BO3MOXHOCTU aTOMOB.
['mbpuauszanus aroMHbIX opOuTaneil. CBs3p ANEKTPOHHOW CTPYKTYpHl MOJIEKYIl C HX
FeOMETPUUECKHUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUH AIEMEHTOB BTOPOTO MEPHOJIA).
[TpencraBnenue 0 KOMIIIEKCHBIX COEIUHEHMSIX. Cocras KOMIIJIEKCHOTO HOHA:
KOMIUIEKCOooOpa3zoBatTenb, Jura"apl. KoopauHanmonHoe uyucio. HomeHknaTypa KOMIIEKCHBIX
COeIMHEHUIN. 3HayeHHE KOMIUIEKCHBIX coeAuHEeHHUH. [loHsATHE O KOOpAMHAIMOHHON XWMHH.
BemectBa MOJEKYJISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSA. THMBI KPUCTAJUIMYECKUX PEIIETOK
(CTPYKTYp) U CBOICTBA BEIIECTB.

[lonsiTue o gucnepcHbIx cucremax. VcrtunHHble pacTBophl. [IpeacraBneHune O KOJUIOMAHBIX
pactBopax. CriocoObl BbIpa)XKeHUSI KOHIEHTPAIUK PacTBOPOB: MaccoBast J10J1sl BELIECTBA B pacTBOPE,
MoJiipHas ~KOHIeHTpauus. HacbllleHHble W HEHACBILIEHHbIE PacTBOPbl, PAacTBOPHUMOCTb.
Kpucrannoruaparsl. Knaccupukanus 1 HOMEHKIATypa HEOPraHMYECKHUX BelecTB. TpUBHATbHbIC
Ha3BaHUS OT/AEIbHBIX MPEACTaBUTEIICH HEOPraHUUYECKUX BEIIECTB.

Knaccugpukamus XUMHUECKHMX peakUuid B HEOPraHMYEeCKOH M OpraHM4eckoil XuMHMH. 3aKoH
COXpaHEHMsSI MacChl BEILECTB; 3aKOH COXPAHEHMs] U MPEBPALICHUS SHEPTrUU MPU XHUMHUYECKHUX
peakuusx. TersoBbie >PQeKTsl XUMHUYECKHX peakuuid. TepMmoxumuueckue ypaBHeHUs. CKOpPOCTh
XUMHYECKON peakluu, €€ 3aBUCUMOCTb OT Pa3IM4YHbIX (pakTOpoB. ['OMOreHHBIE M TeTepOreHHbIE
peakuuu. Karanu3z wu katamuzatopsl. OOpaTuMble U HeoOpaTHMBble peakIuu. XUMHUYECKOe
paBHoBecue. KoHcTanTa Xumuyeckoro paBHoBecusa. DakTopbl, BIUAIONIME Ha IOJOXKEHHUE
XUMHYECKOTO PABHOBECHSA: TEMIIEPATYpa, JABJIEHHWE M KOHLEHTPALIMM BELIECTB, YYacTBYIOIIMX B
peakuuu. [Tpunuun Jle [latense.

OnexTponuTtnueckass nucconuanus. CunbHble U ciadble 37eKTpoauThl. CTEneHb IUCCOLUAINH.
HNonnoe mnpowmsBeneHne Bojbl. Cpena BOAHBIX pPacTBOPOB: KHUCIIOTHAs, HEUTpalibHAsA, IIEIOYHAS.
Bonopoansiii nokazarens (pH) pactBopa. ['maponus coneit. Peakiun nonnoro ooMeHa.
OKHCINTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CrteneHb  okucieHud.  Oxucnurenb U
BOCCTaHOBUTENb. lIpomeccsl OKHMCIEHHMS M BOCCTAHOBJICHHSA. BakHeWlne OKUCIUTENU U



BOCCTaHOBUTENHU. MeTOJ| 31IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.
JKCIEePUMEHTAJIbHbIC METOAbI H3YyYeHHs BeleCTB M UX NpeBpalleHuil

Pa3noxenue mnepokcuaa BOAOPOAA B IPUCYTCTBUM KaTaau3aropa, MOJEIH KPHUCTAIIMYECKUX
pemETOK, MPOBEACHUE pPeakuii MOHHOrO OOMEHa, OINpeNeleHUEe CpPeAbl PAacTBOPOB C MOMOILBIO
UHAMKATOPOB, M3YyUEHHUE BIIMAHUA PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIHH U
II0JIO’KEHNE XUMHUUYECKOT0o paBHOBecHs. Heopranuveckasi xumust

[Tonoxenue HemerayoB B Ilepunonnueckoi cucreme xumudeckux snemeHtoB [[.1. MenneneeBa u
OCOOEHHOCTH CTpOeHUsl UX aromMoB. Du3nueckue CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB
(Ha mpumepe kuciopoaa, cepwl, dochopa u yriepona). Bomopon. Ilomydenue, dusznueckue wu
XUMHUYECKHE CBOMCTBA: PEAKIMM C METallaMd U HEMETaJulaMH, BOCCTAHOBHUTEJIBHBIE CBOWCTBA.
I'unpunel. TornuBHbIe s1emeHThl. ['anmorensl. HaxoxneHwe B mpupoje, crnocoObl HOTydeHUs,
¢u3uueckue M XHMMHYECKHE CBOicTBa. [amoreHoBomOpoabl. BakHeiime KHCIOpOICOAepIKaIIHe
COEIUHEHUS] TrajoreHoB. JlabopaTopHble M MPOMBILUICHHBIE CIOCOOBI MOJYyYEHHUS TaJOreHOB.
[Ipumenenne ranoreHoB W ux coenuHeHuid. Kucmopon, o3o0H. JlabopaTtopHble M MPOMBIILICHHBIC
crocoObl nmostydeHus kucnopoga. dusndeckre 1 XUMUYECKHE CBONCTBA U MPUMEHEHHE KUCIOPoJa U
030Ha. OKCU/IBI U IEPOKCUIBL.

Cepa. HaxoxnaeHue B mpupojae, crmocoObl MomydeHUs, (u3nueckue M XHUMHUYECKHE CBOMWCTBA.
Ceposogaopon, cyiabhunsl. Oxcuna cepoi(IV), okcun cepsi(VI). Cepuucras u cepHasi KUCIOTHI U UX
conu. OCOOEHHOCTH CBOWMCTB CEPHOM KUCIOTHL. [IpriMeHeHune cepbl 1 €€ CoeTUHEHMIA.

A3zor. HaxoxkmeHwe B MpHpoje, CIIOCOOBI TONXy4eHHUs, (U3NUYECKHE M XUMHUYECKHE CBOMCTBA.
AmMMuak, HUTpuAbL. OKCHUIBl a30Ta. A30THUCTass W a30THAs KHUCIOTHI U ux coiu. OcobeHHOCTH
CBOICTB a30THO KUCIIOTHIL. [IpruMeHeHue a3ora u ero coeAMHEHUH. A30THbIE YJOOPEHMUSL.

®ochop. Haxoxzaenue B mpupone, crnocoObl monydeHus, (Gpu3nueckue M XUMHUYECKHUE CBOMCTBA.
®ochuner u dochun. Oxcuasl dochopa, dochopras kucimora u e€ comu. MeradochopHas u
nupodochopHas KUCIOTHI, pocdopuctas u GochopHoBaTUCTass KUCIOTHL. [IpumeHenue docdopa u
ero coenuHernii. Docdopubie ynoOpeHus.

VYrnepon, HaxoxaAeHUe B Ipupojae. AorpornHble Moaupuxanuu. OU3NYECKHe U XUMHYECKHE
CBOMCTBA MPOCTHIX BEIIeCcTB, oOpa3oBaHHBIX yriaepoaoM. Oxcua yraepoaa(ll), okeun yriepona(IV),
yrojipHas KHUCIOTa U €€ coilu. AKTUBUPOBaHHBIM yrojib, ajacopobuusa. DysmiepeHsl, rpadeH,
yriaepoaHble HaHOTPYOkH. IlprMeHeHue mNpoCThIX BeELIECTB, OOpa30BaHHBIX YIJIEPOJIOM, M €ro
COCIMHEHU.

Kpemuuii. Haxoxnenue B mpupoje, cnocoObl moiydyeHus, (U3NYecKue U XUMHUYECKHE CBOMCTBA.
Oxcun xkpemuus(IV), kpeMHueBast KUCI0Ta, CUIMKAThl. [IpuMeHeHne KpeMHHsI U ero COeIMHEHHH.
Crexso, ero mnoiydeHue, Buabl crekia. [lonoxenue wMetamnoB B Ilepuoanueckoil cucreme
XUMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX O00JOYEK AaTOMOB METAaJJIOB.
PacnipoctpaneHne XuMH4EeCKHX 3JIEMEHTOB-METAJNIOB B 3¢MHOU Kope. O0mue pusndeckue cBoiicTBa
MmetasuioB. [Ipumenenne MeTauioB B ObITy U TexHUKE. CIIIaBbl METAJUIOB. DIEKTPOXUMHUYECKUH Psif
HanpspkeHud  MetayuioB.  OOmue  cnocoObl  MOMYy4YeHUS  METAJUIOB:  THAPOMETAJUTYprus,
OUPOMETAILTYPrusi, syekTpoMetamutyprus. [lonstue o koppo3uu metamioB. CrnocoObl 3aIIUTHl OT
Koppo3uu. O6miast xapaktepuctuka MetamuioB [A-rpynmsl [leproandeckoil CUCTEMBI XMMHUYECKUX
sneMeHTOB. HaTpuil m kanuif: monydeHue, ¢u3M4eckue U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
IOPOCTHIX BEHIECTB U UX coeauHeHuWd. OOmas xapakrepuctuka MertamioB IIA-rpynmsl
[leproauueckoii CUCTEMBI XMMHUECKUX 3JIEMEHTOB.

Marauif 1 Kanpluil: mosyuyeHue, (u3Mueckue M XMMHUYECKHE CBOMCTBA, NMPUMEHEHHE IMPOCTHIX
BEIIECTB U UX coequHeHN. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AoMUHUN: Tony4yeHue, Gu3nueckue U XMMHUYECKUEe CBOWCTBA, MPUMEHEHHUE MPOCTOr0 BEIIECTBA U
ero coequHeHu. AM(pOTepHbIE CBOMCTBA OKCHAA U THAPOKCHIA AITIOMUHUS, TMJIPOKCOKOMIUIEKCHI
amomuHus. OOmiast xapakTepucTuka MeTasioB nmobounsix noarpymnm (b-rpymnm) I[lepuoguueckoit
CUCTEMBI XUMHUYECKUX DJIEMEHTOB.

duznyeckue U XMMHUYECKHE CBOMCTBA XpoMma U ero coeanHeHuit. Oxcuapl u ruapokcuast xpoma(ll),
xpoma(Ill) u xpoma(VI). Xpomarel u nuxpomaTbl, UX OKUCIHTEIbHBIC CBOicTBa. [lomydenue u
PUMEHEHHE XpoMa.

@u3nyeckue U XMMUYECKHE CBOMCTBA MapraHlla M €ro COeAMHEHHMH. BakHelimme coennHeHus



mapranna(ll), wmapranna(IV), wmapranana(VI) wu wmapraama(VII). Ilepmanranar xamms, ero
OKHCIIUTENBHBIE CBOMCTBA. (DU3MYECKHE M XHUMUYECKHE CBOMCTBA XKEJIE3a U €ro COCIUHEHHUM.
Oxkcuapl, rugpokcuanl U conu xenesa(ll) u xenesa(lll). [lonyueHne m nmpuMeHEHHE Kejae3a M €ro
CILIaBOB.

dusnuecknue 1 XMMHUYECKUE CBOMCTBA MelIU U €€ coequHeHui. [lonyyenne u npumMeHeHue Meau u eé
COCIMHEHU.

[Muuk: mnomyueHue, (pu3MUecKHe W XHMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUIPOKCUIA LIMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [I[ppuMeHeHe IMHKa U €r0 COEMHEHU.
JKCNepUMEHTAIbHbIE METOAbl U3y4YeHHS BEIeCTB U UX NpeBpalleHu i

W3yuenune oOpas3ioB HEMETAIIIOB, TOpeHUe cepsl, hocdopa, jxenes3a, MarHus B KUCIOPO/Ie, U3yUEeHNE
KOJUIEKIMU «MeTalljibl U CIUIaBbl», B3aUMOJECHCTBUE LIEIOYHBIX U HIEIOYHO3EMEIbHBIX METAJIOB C
BO/OM (BO3MOXHO HCIOJIb30BaHUE BHUAECOMATEPUAJIOB), B3aMMOJAEHCTBHE IIMHKA M JKele3a ¢
pacTBOpaMM KHCIJIOT W IIEJIOYEl, KAYECTBEHHbIE PEaKLIMM Ha HEOPraHWYECKHE AHUOHBI, KaTUOH
BOJIOPOJia U KaTMOHBI METAJUIOB, B3aUMOJEUCTBHUE THIPOKCUIOB AIIOMUHUS U LIMHKA C pacTBOpaMu
KHCJIOT W LIEJNOYEH, PEIICHHE 3KCIEepUMEHTalbHBIX 3aaady no temam «['amorens», «Cepa u eé
COCAMHEHUs», «A30T U (ocop W UX coequHEHUs», «MeTaulbl TIaBHBIX NOArpynm», «MeTamisl
MOOOYHBIX MOATPYIIII.

XuMHUS U )KU3Hb

Ponp xumuu B obecriedeHHH YCTOWYMBOTO pa3BUTHS dejoBeuecTBa. [IoHATHE 0 HAyYHBIX METOAAX
NO3HAHUS U METOJOJOTMM HaydyHOro uccienoBaHus. HayuHble NpUHIMIBI OpraHu3aluu
XUMHYECKOTO Mpou3BOACTBA. [IpoMbIIIIeHHBIE CIMOCOOBI TMOMYYEHHs] BaXKHEWMIUX BeIIecTB (Ha
npuMepe NpPOU3BOJCTBA aMMHaKa, CEpPHOM KHCIOThI, MeTaHona). IIpomblnuieHHble CHOCOOBI
MOJIy4YeHUS METAJUIOB U CIUIaBOB. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Ccpeapl U €ro
nociencteust. I[IpoGiiema mepepaOOTKM OTXOMOB H TMOOOYHBIX MPOAYKTOB. Ponb xumum B
o0ecrnieueHnr YHepreTuueckoit 6e3omnacHocTu. [IpUHIUIIBI «3€NEHON XUMUNY.

XuMus U 310poBbe yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia ucnonp30BaHus J1€KapPCTBEHHBIX
npenaparoB. Poiab XUMUM B pa3BUTUUA MEIULIUHBI.

XUMUS THIA: OCHOBHBIE KOMIIOHEHTHI, NMUIIEBbIE 100aBKU. Poib XuMun B 0oOecrieueHuH MUIIEBOI
6e3onacHocTi. Kocmernueckue u napdromMepHbie cpesicTBa.

berroBas xumus. IlpaBunma OGe3omacHOro MCHOJIB30BAaHUS IpENapaToB OBITOBOM XHMHUHU B
MIOBCEIHEBHOM JKH3HH.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHUsL B CEIbCKOM Xo3daicTBe. OpraHuyeckue W MuHepaibHble ynoOpeHus. CoBpeMeHHbIE
KOHCTPYKIIMOHHBIE MaTepHalibl, KpPAacKH, CTEKJIO, KepamMuka. Marepuanbsl s 3JIEKTPOHUKH.
Hanotexnonorumn.

Pacuérnble 3agaun

Pacuéthl: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKlMU BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
IPOAYKTOB PpEaKLUH, €CIU OJHO U3 BEIIECTB HMEeT NpUMecH, Macchl (00bEMa, KOJIMUYECTBa
BEIIECTBA) MPOAYKTa pEaKlMM, €CIU OJHO M3 BEILIECTB JIaHO B BUJAE PAcTBOpa C ONpPENeNEHHOMN
MacCOBOM JI0JIEN PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIU U MOJIIPHOW KOHLIEHTPALIUU BEILIECTBA B
pacTBope, J10JIM BBIXOJA MPOIYKTa PEaklUy OT TEOPETHUYECKH BO3ZMOMKHOTO.

MexnpeamerHblie CBA3U

Peanmu3zanus MeXnpeaMeTHBIX CBS3eH MpH M3y4eHHH oOuleil n Heopranmdeckoi xumuu B 11 xmacce
OCYILIECTBIISICTCSI Y€pe3 MCIIOJIB30BaHME KaK OOLIMX €CTECTBEHHO - HAayYHBIX MOHATHH, Tak u
MOHSITUN, IPUHATHIX B OTJENbHBIX NIPEAMETAX €CTECTBEHHOHAYYHOT'O IIUKJIA.

OO1m11e ecTecTBEHHO-HAYUHbIE TOHATHUSA: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KiIaccupuKkanus, NEePUOAUYHOCTb, HAOIIOJEHHE, HW3MEpPEHHE, HKCIEPUMEHT, MOJEb,
MozenupoBanue. dusuka: MaTepusi, MUKPOMUP, MAaKpPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
U30TOIbI, PaJAHMOAKTUBHOCTb, MOJEKYJa, 3HEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, WICANbHBINA Ta3, (pU3MUeCKUe BETUYMHBI, €AMHUIBI W3MEPEHUs,
CKOPOCTh, DHEpPTrus, Macca. buoyorus: KieTka, OopraHu3M, JKOCHUcTeMa, Omocdepa, MeTaboIu3M,
MaKpOu MHKPOAJIEMEHTHI, O€JIKH, KUPBI, YTICBObl, HYKJICHHOBBIE KHCIOTHI, (DepMEHTHI, TOPMOHBHI,



KpPYTOBOPOT BEUIECTB U ITOTOK HEPTUU B DKOCUCTEMAX.

I'eorpadust: MuHEpanbl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XMMHYECKas IPOMBIIUIEHHOCTb, METAUIyprusi, CTPOUTEIIBHBIE  MaTEpHalbl,
CENIbCKOXO3SHCTBEHHOE  MPOM3BOJCTBO,  MUINEBAs  MPOMBIIUIEHHOCTh,  (hapMaleBTHUECKas
IIPOMBIIIICHHOCTD, IIPOU3BOACTBO KOCMETUYECKUX IIPENapaTroB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AIEKTPOHHASI IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



2.3. TeMaTH4ecKHii IUIAH U coiep:KaHHe Y4eOHOI0 NpeaMeTa

HaumenoBanmue paszaenoB | Coaep:kaHue y4eOHOT0 MaTepuaJia u Oo0BeM Koapl OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00y4AO M XCS
U TeM (opMBbI Opranu3zanum AesATeJJbHOCTH B Yacax | KOMIIeTeHLM H
o0yyarommxcst JIMYHOCTHBIX
pe3yJIbTaToB,
¢dopmupoBanuio
KOTOPBIX
crnocoo0cTByeT
3JIeMeHT
NPOrpaMMBblI
1 2 3 4
Paznen 1. Copaepxxanue yueOHOTro MaTepuaJa:
Tema 1.1. [IpenMeTr u 3HaUYeHHWE OPraHUYECKOM OK 01, OK 02; PackpbIBaTh CMBICI H3y4aeMbIX MMOHSATUI
[Ipenmer opranuyeckoit XUMUH, IIpeJICTaBICHNE 0 OK 04; OK 07; (BBLOENATH UX XapaKTEpHbIE IPU3HAKU) U
xumuu. Teopus cTpoeHus MHOTr000pa3uu OpPraHUYECKUX IPUMEHATDH 9TH ITOHATHUSA IIPU ONMCAHUU COCTaBa
OpPraHMYECKUX COCIUHEHUN | COEUHEHUH. OJEKTPOHHOE CTPOEHHUE Y CTPOEHMUSI BELLIECTB, JUIsl OObSICHEHUS
A. M. byrneposa aroma yriepoza: OCHOBHOE u OTJeNbHBIX (PAKTOB U ABNEHUN. PackpbiBaTh
BO30YXKJEHHOE COCTOsHMs. BaneHTHble CMBICJI ITOJIOKEHUN TEOPUH CTPOCHUS
BO3MO>KHOCTH aToMa yriaeponaa. opranuueckux Bemects A. M. bytiieposa n
XuMuYecKkasi CBsI3b B OpPraHMYECKHX MPUMEHSTh UX 7151 OOBSICHEHUSI 3aBUCUMOCTH
coeMHeHusX. Tumbsl ruOpUAN3aLUN CBOIMCTB BEILLIECTB OT COCTAaBa U CTPOCHMSI.
aToMa yriaeposja. MexaHu3mbl Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY IS
o0pa3oBaHUsl  KOBAJIEHTHOM  CBS3M 4 COCTaBJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(0OMEHHBI U JOHOPHOAKIENTOPHBIN). (pa3BEPHYTHIX, COKPALEHHBIX, CKEJIETHBIX )
Tunsl NIEPEKPbIBAHUS aTOMHBIX (dopmys oprannyeckux BemecTs. OnpenaensiTh

opbuTtaneit: 6- u m-csizu. OnuHapHa,
NIBOIHAasT M TpoiHas cBs3b. CrocoObI
pasppiBa  CBs3€il B MoOJIEKyJlax
opraHuueckux BemecTB. [lonsaTue o
CBOOOJHOM pajaukaie, Hykieopusiae u
aNIeKTpoduIIe. Teopus CTPOEHUS
OpraHMYeCcKHX  coeauHeHnii  A.M.
ByrtnepoBa u ee coBpeMEHHOE pa3BUTHE
— CTPYKTypHasi TE€OpHs OPraHU4eCKHX

BU/JIbI XUMHUYECKOH CBS3H (OJIMHAPHbIE, KPATHBIE)
B OpPraHMYECKHUX COEIUHEHMSIX. XapaKTepU30BaTh
POJIb U 3HAYEHHE OPTraHNUYECKON XUMUU B
pereHn: mpobIeM SKOIOTHYECKOH, MUIIEBOI
0€30MacHOCTH, B Pa3BUTUU MEIUIINHBI, CO3JJaHUH
HOBBIX MaTepHAaJIOB, B 00ECIIEYeHUN
PaIOHaIBLHOTO IPUPOIONOIB30BAHUS;
MIOATBEPKAATh €€ CBSI3b C IPYTUMU HaAyKaMH.
Mcnonp30BaTh MOJEIN OPraHMYECKUX BEIIECTB
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COCTUHEHUN. 3HaueHue TEOpUHU
CTPOCHHUSI OpPraHMYECKHX COEAMHECHUU.
MonexyinsipHbie u CTPYKTYpHBIE
dbopmynbl.  CTpykTypHBIE  (OpPMYIIBI
pa3IMYHBIX  BHJIOB: pa3BepHyTas,
COKpallleHHasi, ckeneTHas. M3omepus.
Bunst U30MEPUU: CTPYKTYpHas,
MPOCTPAHCTBEHHAS. DJEeKTPOHHBIE
3¢ (deKTBl B MOJEKYyJaX OpPraHHYECKUX
COEIMHEHUI. NHnykTuBHBIN "
Me30MepHbIi 3pdexTol. [IpencraBneHue
0  KiaccupuKalMu  OPraHUYECKHX
BemiecTB. [loHsATHE 0 QYHKIMOHATBHOM
rpynne. ['omonorus. ['omonoruueckue
panel. HomeHknarypa OpraHu4ecKux
coequHEHUN  (cucreMaTuveckas U
TpUBHUAJIbHbIE Ha3BaHusA). OcobeHHOCTH
U KIacCUpUKalUs  OPraHHYECKUX
peaKuHnii.
OKHUCIUTEbHOBOCCTAHOBUTEIbHBIE
peaKkiMu B  OPraHUYECKOW XHMUH.
DKCIEepUMEHTAIbHbIE METObI
M3Yy4YEHUS BEIIECTB U UX MPEBPALCHUN:
e JlemOHCTpanuu: — O3HAKOMIIEHHE C
oOpasramMu OpraHWYeCKHX BEIIECTB U
MaTepualaMi Ha MX OCHOBE; — OIIBITHI
M0  MPEBpPALICHUI0O  OPraHUYECKUX
BEIIIECTB MPU HArpeBaHWM (TUIABJICHHE,

o0yriinBaHue u TOpPEHHE). .
JlaBoparopHble OTIBITHI: -
MOIETTMPOBAHHE MOJIEKYII

OpTaHUYCCKUX BCIICCTB

AJI UITIOCTpalui UX XUMHUYECKOT'O U
IIPOCTPAHCTBEHHOI'O CTPOCHHUA. Ha6J’IIO,Z[aTI) u
OIMUCBIBATH J€CMOHCTPALIMOHHBIC OIIBITHI;
IMPOBOAWTH U OIIKMCHIBATDH J'Ia60paTOprI€ OIIBITBI
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Paznen 2.

Tema 2.1. IIpenenbHbie
YTJIEBOJOPObI — AJIKAHBI,
LMKJIOAJIKAHBI

Conep:kanue y4eOHOT0 MaTepuaJia:
Aukanbl. ['oMosorudeckuit psig
aJIIKaHoB, 00Ias popmyia,
HOMEHKJIATypa U U30MepHus.
DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI aJIKaHOB, Sp3 -
ruOpHIU3aIHs AaTOMHBIX OpOUTAaNei
yriaepoaa, 6-cBsizb. Kondopmepsr.
Pu3nyeCcKue CBOKMCTBA aJTKAHOB.
XYMHYECKUE CBOWCTBA ATKAHOB:
peaKuu 3aMeICHHSI, N30MEpH3aIiH,
JIETUIPUPOBAHUS, IUKIIN3AIINH,
MUPOJIH3a, KPEKUHTa, TOPEHUSL.
Haxoxnenue B mpupoe. CriocoObl
MOJTyYEHUS ¥ IIPUMEHEHHE aJTKaHOB.
[uknoankansl. O0miast popmyia,
HOMEHKJIATypa U U30MEPHSI.
Oco0eHHOCTH CTPOEHUS 1 XUMUYECKHIX
CBOMCTB MaJIbIX (IIMKJIONPOTIaH,
IUKJI00yTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, IIUKJIOTEKCaH)
UKII0anKaHoOB. CrocoObl OTyYeHUS U
MIPUMCHECHHE ITUKIIOATTKAHOB

OK 01, OK 02;
OK 04; OK 07,

Brnaners u3y4aeMbIMU XUMUYECKHUMU TTOHSATHSIMH.
BBISBIIATE XapaKTepHbIE MPU3HAKHU ITOHSITHH,
YCTaHABJIMBATb UX B3aNMOCBA3b, UCIIOJIL30BATh
COOTBETCTBYIOIIHE MTOHATHUS TIPU OMTUCAHUU
COCTaBa, CTPOCHUS U IIPEBPALLECHUN
OpPraHUYeCKUX coeMHeHnH. Mcnonp30BaTh
XHMHUYECKYIO0 CUMBOJIMKY JIJIsl COCTaBIICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHOU, CKEIEeTHOM) hopmy
YIJICBOIOPOJIOB.

YcraHaBInBaTh MPHUHAJICIKHOCTb BEHICCTB K
OTIPEICIICHHOMY KJIACCY YTIIEBOIOPOJIOB IO
COCTaBY U CTPOCHUIO, HA3bIBATh UX IO
CHCTEMATHYECKONH HOMEHKIIATypE; IPUBOIUTh
TPUBHUAJIILHBIC HA3BAHUA OTACIIBHBIX
npeCcTaBUTeNIeH yriaeBoaopooB. OnpeaensaTh
BHU/bI XUMHUYECKOU CBA3H B MOJICKYJIax
YTIIEBOJOPOAOB (KOBaJICHTHAS HETIONSIPHAS U
TOJIsIpHAsI, G- U TT-CBs3b). [loATBEpK1aTh Ha
KOHKPETHBIX MTPUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH YTIIEBOIOPOJIOB OT
KPaTHOCTH ¥ TUITa KOBAJEHTHOH CBs3M (G- U -
CB$[31/I), B3aUMHOTI'O BJIUSAHUA aTOMOB U I'PYIIIT
aTOMOB B MOJIEKYJIaX; a TAKXKe OT OCOOCHHOCTEH
peains3anuu pasin4HbIX MEXAaHU3MOB ITPOTCKAHU A
peakuuii. XapakTepu30BaTh COCTaB, CTPOCHUE,
MIPHUMCHCHUC, (1)I/ISI/I‘—IeCKI/Ie U XUMHUYCCKHUC
CBOMCTBa, BAKHEHIIINE CIIOCOOBI MOTyYESHUS
YIJIEBOJIOPO/IOB, MPUHAUICKAIINX K PA3THYHBIM
KJlaccaM. BBISBIIATE T€HETUYECKYIO CBSI3b MEXY
YIJIEBOJIOPOIaMH PA3ITUUHBIX KJIACCOB U
MOJTBEPKAATh €€ HaNN4Yhe YpaBHECHUSIMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA C
WCIOJIH30BAHUEM CTPYKTYPHBIX (DOPMYJT BEIIECTB.
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XapakTepHu30BaTh HCTOYHUKH YTIICBOJOPOIHOTO
CeIpbs (He(pTh, MPUPOIHBIN Ta3, YIOJIb), CHOCOOBI
uX MepepadoTKH U MPAKTHUECKOE TPUMEHEHHE
MIOJTy9aeMBbIX TIPU 3TOM MPOIYKTOB.
Hcnonp3oBarhk 00IIEHAYYHBIE METOBI TIO3HAHUS
IIPY CaMOCTOSITEIILHOM TUIAHUPOBAHUH,
MIPOBECHUH U OTIMCAHUH XUMHUYECKOTO
JKCIEPUMEHTa (JTA0OPaTOPHBIE ONBITHI U
npakTudeckue padotsl). CiieoBarh paBuiIiaM
0e30macHOi paboThI B 1a00OpaTOPUHU MTPU
UCTIOJIb30BaHUH XUMHYECKON TIOCYIBI U
000pyI0BaHUs, a TAK)KE MIPpaBUIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSIMU
BBINOJIHEHHSI TA00PATOPHBIX OIBITOB H
NPaKTUYECKUX paboT MO MOTYYCHUIO U U3YUCHUIO
OpraHuveckux Bemiects. [IpeacraBisiTh
pe3yabTaThl SKCIIEpUMEHTA B (hOpME 3aIiCh
YPaBHEHMI COOTBETCTBYIOIIMX PEAKIIMN U JIe1aTh
BBIBOJIBI HA WX OCHOBE. [IpOBONTH BHIYHCICHUS
JUIsL OTIpEJICJIEHUS] MOJIEKYJIIPHON (POPMYJIBI
OpPTaHUYECKOTO BEUIeCTBA M0 YPAaBHEHUIO
XMUMHUYECKON peakIuy U 0 MacCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOJSIIINX B €0 COCTAB, IO
Macce (00beMy) MPOyKTOB CrOPaHHUSL.
CaMoCTOATEeNBHO MJIAHUPOBATh M OCYIIECTBIISATH
CBOIO [TO3HABATEJIbHYIO J1€ATEIILHOCTD;
MPUHAMATh aKTUBHOE y4acTHE B TPYIIIOBOH
y4eOHOM JesITeNbHOCTH

Tewma 2.2. HenpenenbHble
YIJIEBOIOPOABI: AJIKEHBI,
aJIKa/IMEHBbI, ATTKUHBI

Conep:xaHue y4eOHOro MaTepuaJia:

AJIKEHEbI. T"'omonoruueckui pan
AJIKEHOB, oOmras bopmyia,
HOMEHKJIaTypa. DIEKTPOHHOE u

MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
QIKEHOB, Sp2 -THOpUAM3AINS aTOMHBIX

OK 01, OK 02;
OK 04; OK 07;

VYcraHaBIMBaTh NPHUHAJIEKHOCTD BEIIECTB K
OIIPEAEIEHHOMY KJIAacCy YIJIEBOAOPOIO0B 110
COCTaBYy M CTPOEHMIO, HA3bIBATh UX IO
CHUCTEMATUYECKON HOMEHKJIATYpPE; IPUBOJAUTD
TPUBHUAJIBHBIC Ha3BaHUS OTACIbHBIX
IIpeICTaBUTENEN yriaeBo1opoaoB. OnpenensThb

25




opOuTaneil yriepoma, ©- WU T-CBS3H.
CtpyKkTypHas U reomeTrpuyeckas (Iuc-
TpaHc-) U30MEpHS. Puznueckue
CBOIICTBa aJIKCHOB. XuMH4ecKue
CBOMCTBA: pPEAKUUH IPUCOCIUHEHHS,
3aMEIIEHUs] B O-TOJOXXEHUE  TIPH
JBOMHON CBSI3U, IOJIMMEPHU3ALUUA U
OKHCJICHHS. [IpencraBnenue 0
MEXaHH3ME PEaKIUU AIIEKTPOPIIEHOTO
MIPUCOCTUHECHHUSI. [IpaBuio
MapkoBHHKOBA. KauecTBenHbie
peakiuu Ha JIBOIHYI0 CBsi3b. CrocoObl
MOJIYYCHUS! U TIPUMEHEHHE aJIKCHOB.
AJKanueHsl. Knaccudukamnms
AJKaJUEeHOB (comnpspKeHHBIE,
U30JIMPOBAHHBIE,  KyMYJIHpPOBAaHHBIE).
Oco0eHHOCTH AJIEKTPOHHOIO CTPOEHUS
U XMUMHYECKUX CBOWCTB CONPSIKEHHBIX
nueHoB, 1,2- wu 1,4-npucoennHeHue.
[Tonumepuzanus CONPSIKEHHBIX
queHoB.  CriocoObl  MOJy4YeHHs U
NPUMEHEHUE  AJIKaJHEHOB. AJIKUHBI.
['oMonoruyeckuii psij alKWHOB, OOIIas
dbopMyna, HOMEHKIATypa W HU30MEpHS.
DJEeKTPOHHOE ¥  TPOCTPAHCTBEHHOE
CTPOCHHE  MOJEKYJ]  aJKUHOB,  Sp-

BU/IbI XUMHYECKOH CBSA3H B MOJICKYJIax
YIJIEBOJOPOIOB (KOBaJICHTHAS HETIOJISIPHAS U
MOJIsipHAs, G- U M-CBsi3b). [loaTBEepk1aTh HaA
KOHKPETHBIX ITPUMepax XapakTep 3aBUCUMOCTH
PEaKLUOHHOM CIIOCOOHOCTHU YIII€BOAOPOIOB OT
KPaTHOCTH M TUITa KOBAJEHTHOH CBs3M (G- U -
CBSI31), B3AMMHOTO BIMSIHUS QTOMOB U TPYIII
aTOMOB B MOJIEKYJIaX; a TAK)Ke OT OCOOCHHOCTEH
peanu3aiiy pa3InIHbIX MEXaHHU3MOB MTPOTEKAHHUS
peakiuii. XapakTepru3oBaTh COCTaB, CTPOCHUE,
NpUMEHEeHHE, PU3MUECKUE U XUMUIECKHE
CBOMCTBa, BAKHEHIIINE CIOCOOBI MOTyYECHUS
YTJIEBOAOPOIOB, MPUHAICKAIINX K PA3TUIHBIM
KJ1accaM. BBISBIIATh TeHETHUECKYIO CBSA3b MEKIY
YIJIEBOJOPOAMH PA3IUYHBIX KIACCOB
HOATBEPXKAATh €€ HAINYNE YPaBHEHUSIMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX ()OPMYIT BEIIECTB.
XapakTepu30BaTh HCTOYHUKH YTIICBOJOPOIHOTO
CBIpbsl (HE(Th, IPUPOAHBIH a3, yroihb), CHOCOOBI
UX MepepabOTKH U MPAKTHUECKOE TPUMEHEHHE
HOJYYaeMBbIX MPU 3TOM MPOAYKTOB.
Hcnonp30Barhk 00IIEeHAYYHBIE METOBI TIO3HAHUS
IPU CaMOCTOSITENIbHOM IJIAHUPOBAHUH,
MIPOBEICHUH M OTIMCAaHUH XHMHUYECKOTO
SKCIEpUMEHTa (J1TaOOpaTOPHBIE ONBITHI U

TUOpU I3 3JIEKTPOHHBIX npakTuueckue padotsl). CiaeaoBaTh MpaBHiiaM
opburanei aToMa yriaepoaa. 6e30macHoit paboThl B 1TaOOpaTOPUH MPH
dusznyeckue CBOICTBa AIIKUHOB. HCMOJIb30BAHUU XUMUYECKOUN MOCY/IbI 1
XVWMHUYECKHME  CBOMCTBA:  peakUuu 000py0BaHUs, a TaKKe MpaBUiIaM 0OpaleHUs C
NPUCOEANHEHUS,  AUMEpU3aluud U BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMU
TpUMEpHU3aLuU, oKuciaeHus. Kucnorasie BBITIOTHEHUS TA0OPATOPHBIX OMBITOB U

CBOICcTBa AJIKUHOB, HUMEIOLIUX MPAKTUYECKUX PAOOT IO MOIYYECHUIO U U3YUECHHUIO
KOHIIEBYIO TPONHYIO CBSI3b. OpraHMyecKux BemecTs. IIpencraBisTsh
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KauecTBeHHbIE peakuuyd Ha TPOHHYIO
cBsa3b.  CmocoObl  modydeHHs U
MPUMEHEHUE AJTIKUHOB

pe3yabTaThl SKCIIEPUMEHTA B (hOPME 3aIUCH
YpaBHEHHI COOTBETCTBYOIINX PEAKIIMN U JIEJIaTh
BBIBOJIBI HA UX OCHOBE. [IpOBOUTH BBIYUCIICHUS
JUTSL OTIPEICIICHUS] MOJICKYJISIPHON (POPMYJIBI
OpPTaHHYECKOTO BEIIECTBA M0 YPABHEHUIO
XUMHAYECKON PEaKIuy U TI0 MacCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOJIAIIUX B €0 COCTAB, IO
Macce (00beMy) MPOAYKTOB CTOPAHMS.
CaMOCTOSTEIHHO TUTAHUPOBATh U OCYIIECTBISTh
CBOIO MTO3HABATEIIBHYIO JICATEIILHOCTD;
NPUHUMATH AKTUBHOE Y4acTHE B TPYIIIIOBOI
y4eOHOI eSITeTLHOCTH

Tema 2.3. ApomaTuueckue
YTIIEBOJOPOABI (ApEHBI)

Coaep:xanue yueOHOIro MaTepHaJia:
ApomaTuieckue YTIIEBOJOPOBI.
['oMonoruyeckuii ps apeHoB, oOmas
dbopmysna, HOMEHKJIATypa U H30MEpHSL.
OJIEKTPOHHOE MW  MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl OEH301a.

[IpaBuno apomMaTU4YHOCTH, IPUMEPHI
apOMATUYECKHUX COCMHEHHU.
dusznyeckue CBOICTBA apEHOB.
XuMHYecKHe CBOWCTBAa OEH307la M €ro
TOMOJIOTOB: PEakIMy 3aMEIICHUS B
OCH30JILHOM KOJIbIIE U YTJIEBOJOPOIHOM
paguKane, peakuuu MPUCOCTUHECHUS,
OKHCIICHUE TOMOJIOTOB OeHzona.
Peaxiuun ANEKTPOPHITBHOTO
3aMEILLEHHUS. [IpencraBnenue 00
OPUEHTUPYIOIIEM JIEUCTBUH
3aMecTuTeNnei B OEH30JIbHOM KOJIbIE Ha
npuMepe  aJKWIBHBIX  PaJIUKaJOB,
KapOOKCHIIbHOH, TUAPOKCHUIIBHBIN,
aMUHO- W HUTPOIPYII,  aTOMOB
rayioreHoB. OCOOEHHOCTH XUMHUYECKHX

OK 01, OK 02;
OK 04; OK 07;

VYcraHaBnuBaTh NPUHAJIEKHOCTD BEILIECTB K
OIpeieIEHHOMY KJlaccy YIJIEBOJOPOJIOB IO
COCTaBY U CTPOCHHIO, HA3bIBATh UX 11O
CUCTEMATUYECKON HOMEHKJIAType; IPUBOAUTD
TPUBUAJIbHBIE HA3BAHUS OTJEIbHBIX
Mpe/icTaBUTeNeN yrieBo1opoaoB. OnpenensTh
BU/Ibl XUMHYECKOH CBSI3U B MOJIEKYJaxX
YTJIEBOAOPOI0B (KOBAJIEHTHAs HEMOJSPHAs U
NoJIipHasi, 6- U m-CBsA3b). [lonTBepxaaTh HA
KOHKPETHBIX IPUMEPAX XaPAKTEP 3aBUCUMOCTH
PEeaKMOHHON CLIOCOOHOCTH YTJI€BOIOPOAOB OT
KpPaTHOCTHU M TUIIa KOBAJIEHTHOMU CBS3U (G- U T-
CBSI3M), B3AUMHOT'O BJIMSIHUSI aTOMOB U TPYTIIT
aTOMOB B MOJIEKYJIaX; a TAKXKe OT 0COOCHHOCTEH
pean3aiuy pa3IndyHbIX MEXaHU3MOB ITPOTEKAHUS
peakuuii. XapakTepu30BaTh COCTaB, CTPOEHUE,
MpUMeHEeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOWCTBA, BaKHEHIIIHE CLIOCOOBI MOTYYESHHUs
yIJ€BOIOPOAOB, IPUHAIEKAIINX K Pa3TMYHBIM
KJ1accaM. BBISBISATE TEHETUYECKYIO CBSI3b MEXIY
YTJI€BOJOPOAAMH PA3IMYHBIX KIACCOB U
MIOATBEPK/IaTh €€ HATMUUE YPAaBHEHUSIMU
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cBoiicTB  ctupona. Ilonumepusanus
ctupona. CrnocoObl  MOJTy4YeHHUS U
MIPUMEHEHUE apOMAaTUYECKHUX
YIJIEBOIOPOOB

COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT BEIIECTB.
XapakTepu30BaTh HCTOUHUKH YTIICBOJOPOIHOTO
CoIpbs (He(pTh, MPUPOIHBIN Ta3, YIoJib), CIOCOOBI
UX MepepadoTKH U MPAKTHUECKOE TPUMEHEHHE
MOJTy4aeMBbIX MPU ITOM IPOAYKTOB.
Hcnonp3oBarhk 00IIEHAYYHBIE METObI TIO3HAHUS
IIPU CaMOCTOSITEIBHOM TUIAHUPOBAHUU,
POBEJICHUH U OTTMCAHUH XMMHYECKOTO
JKCIIepUMEHTa (J1a00paTOPHBIE OMBITHI U
npakTudeckue padotsl). CiieoBaTh NpaBuiIam
0e30macHOi paboTHI B 1a00OpaTOPUHU MTPU
UCTIOJIb30BAHUU XUMUYCCKOU MOCYIBI U
o0opy/oBaHus, a TaKKe MpaBuiiaM o0palleHus ¢
BEIICCTBAMH B COOTBETCTBUU C MHCTPYKITUSIMHU
BBITMIOJTHEHHSI TAOOPATOPHBIX OMBITOB U
MPAKTHYECKUX padOT IO MOYYSHHIO U U3YUCHHIO
opraHnueckux Bemiects. [IpencTaBisTh
pe3yabTaThl SKCIIEpUMEHTA B (hOPME 3aIUCh
ypaBHEHUU COOTBETCTBYIOIIUX PEAKIUiA U AeNaTh
BBIBOJIBI HA WX OCHOBE. [IpOBOIUTH BEIYUCIICHUS
JUTSL OTIPEICIICHUS MOJIEKYIISIPHON POpMyJIbI
OpPTaHUYECKOTO BEUIeCTBA M0 YPAaBHEHUIO
XUMHYECKON peaKIK U IO MaCCOBBIM JIOJISIM
aTOMOB AJIEMEHTOB, BXOJISIIINX B €0 COCTAB, IO
Macce (00beMy) IPOTYKTOB CTOPaHHUSL.
CaMoCTOATEeNBHO MJIAHUPOBATh M OCYIIECTBIISATH
CBOIO TIO3HABATENBHYIO JIEATEIHHOCTE;
MPUHUMATh aKTHBHOE yYacCTHE B TPYITIOBON
y4eOHOM JesITeNbHOCTH

Tema 2.4. ITpupoubie
MCTOYHMKH YTIEBOAOPOIOB
U UX nepepadboTKa

Copep:xkanue yue0HOIro MmaTepuasa:

[Tpupoausrii ra3. IlonyTHble HEeQTsIHbBIE
rasel. Hedtp m €€ mnpoucxoxieHue.
KaMeHHBIl yroib M MNPOAYKTHl €ro

OK 01, OK 02;
OK 04; OK 07;

VYcraHaBIMBaTh NPUHAIEKHOCTD BEIIECTB K
OIIPEAEIEHHOMY KJIacCy YIJIEBOAOPOIO0B 110
COCTaBY M CTPOCHHUIO, HA3bIBATh UX I10
CHUCTEMATHYECKON HOMEHKJIATYpE; IPUBOANUTD
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nepepadoTku. CrocoObl TepepadoTKH
HedTH: MEPETOHKa, KPEKHHT
(TepMuyUecKuii, KaTaJIUTHYECKUI),
pudopmunr,  nuponus.  [IpoaykTs
nepepaboTku HeTH, X MPUMCHECHHE B
MPOMBIIIJICHHOCTH u B OBITY.
I'eneTnueckas CBSI3b MEXIY
pa3IMYHBIMH KJIACCAMU YTJIEBOJOPOJIOB

TPUBHAJIbHbIE HA3BaHUS OT/EIbHBIX
npezacTaBuTesell yriaeBoaopoos. Onpeaensars
BUJIbl XUMUYECKOM CBSA3H B MOJICKYJIax
YTJIEBOAOPOIOB (KOBAJIEHTHAs HEMOJSPHAs U
MOJIsipHAs, G- U M-CBsi3b). [loaTBEepk1aTh Ha
KOHKPETHBIX ITPUMEPAX XapaKTep 3aBUCUMOCTH
PEaKLUOHHOM CIIOCOOHOCTHU YIII€BOAOPOIOB OT
KpPaTHOCTHU M TUIIAa KOBAJIEHTHOMU CBS3U (G- U T-
CBSI31), B3AMMHOTO BIIMSIHUSL aTOMOB M TPYIITT
aTOMOB B MOJIEKYJIaxX; a TAKXKe OT 0COOEHHOCTEN
peanu3aiiy pa3InyHbIX MEXaHH3MOB MTPOTEKAHUS
peakuuid. XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEeHHE, PU3MUECKUE U XUMUIECKHE
CBOMWCTBA, Ba)KHEHIIME CLIOCOOBI OTYYEeHUs
YTJIEBOAOPOIOB, MPUHAICKAIINX K PA3TUIHBIM
KJaccaM. BBISBIISITE TEHETHUECKYIO CBS3b MEXKIY
YTJIEBOJOPOIAMH PA3IUYHBIX KIACCOB U
HNOATBEPXKIaTh €€ HATMUKE YPABHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX ()OPMYIT BELIECTB.
XapakTepu30BaTh HCTOYHUKH YTIICBOJOPOIHOTO
CBIpbsl (HE(Th, IPUPOAHBII I'a3, yroihb), CHOCOOBI
UX MepepadOTKH U MPAKTHUECKOE TPUMEHEHHE
HOJYYaeMBbIX MPU 3TOM MPOAYKTOB.
Hcnonp3oBark 00MIeHAYIHBIE METOIbI TIO3HAHUS
MIPU CaMOCTOSTENILHOM TUIAHUPOBaHUH,
MIPOBEICHUH U OTIMCAHUH XHMHUYECKOTO
9KCIEpUMEHTa (J1JaOOpaTOPHBIE ONBITHI U
npakTuieckue padbotsl). CienoBaTh NpaBuUiIam
6e30macHoit paboTsl B TaOOpaTOPHH MTPH
WCTIOJIH30BAHUY XUMHUECKOU TTOCY B U
000py0BaHUs, a TaKXKe MpaBUIaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHUAMHU
BBINOJIHEHUS JTAOOPATOPHBIX ONBITOB U
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NPaKTUYECKUX paboT MO MOTYYCHUIO U U3YUCHUIO
OpraHuveckux Bemiects. [IpeacraBisaTh
PE3YJIbTAThI SKCIIEPUMEHTA B (DOpME 3armucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIIUN U JIEJIaTh
BBIBOJIBI HA UX OCHOBE. [IpOBOIUTH BBIYUCIICHUS
JUTSL OTIPEIEIICHUS] MOJICKYJISIPHON (POPMYJIBI
OpPTaHHYECKOTO BEIIECTBA MO0 YPABHEHUIO
XUMHAYECKON PEaKIuy U TI0 MacCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOJIAIIUX B €0 COCTAaB, IO
macce (00beMy) IPOIYKTOB CTOPaHHUSL.
CaMOCTOSTEIHHO TUTAHUPOBATh U OCYIIECTBIISThH
CBOIO [TO3HABATEIIBHYIO JICATEIILHOCTD;
MPUHUMATH AKTUBHOE YJ4acTHE B TPYIIIIOBOI
y4eOHOM NeSTeTbHOCTH

Tema 2.5.
["ajoreHnpon3BOIHBIC
yIJIEBOOPOIOB

Conep:xxanue yueOHOTro MaTepHaJia:

DIEKTPOHHOE CTpOECHUE
rajoreHONpPOU3BOIHBIX YIJIEBOAOPOIOB.
Peaknuu 3amenieHds rajgoreHa Ha
TUJIPOKCHIL, HUTPOTPYIIIY,
LHAAHOTPyIIy, aMUHOTpyIIy. JlelictBue
Ha TaJOTEHIPOU3BOAHBIE BOJHOTO H
CIIUPTOBOT'O pacTBopa IIEI0YH.
BsanmoneilicTBie IHUTAIOTEHAIKAHOB C
MarigeM u 1uHKoM. IloHsTHe O
METAJTIOOPTaHUYECKUX  COCTMHEHUSX.
Hcnonp30BaHuE  TrajgoreHnpOU3BOIHBIX
B OBbITYy, TEXHHKE U B CHHTE3e.

OKCHepUMEHTAJIbHBIE METO/IbI
M3YYEHHUS BEUIECTB U UX MPEBPALICHUI:
e JleMOHCTpauuu: — JEMOHCTPALMS
(Gu3n4ecKux CBOICTB yIJIE€BOJAOPOAOB
(pacTBOpUMOCTB); —  KauyeCTBEHHBIE

pPCakiiu  yriji€BoOAOPOJOB PaA3JIUYHBIX

OK 01, OK 02;
OK 04; OK 07,

VYcraHaBIMBaTh NPHUHAJIEKHOCTD BEIIECTB K
OIpEeEIEHHOMY KJIacCy YIrJIEBOAOPOI0B 110
COCTaBYy U CTPOCHMIO, HA3bIBATh UX 110
CUCTEMAaTUYECKON HOMEHKIIAType; IPUBOIUTH
TPUBHAJIbHBIE HA3BAHMS OTIEIbHBIX
IpeJCTaBUTENIEN YIIIeBOAOpO10B. OnpenensiTs
BHJIBI XMMUYECKOM CBSI3HM B MOJIEKYJaX
YTJIEBOAOPOI0B (KOBAJIEHTHAs HEMOJSPHAs U
NoJIIpHasi, o- U m-CBsA3b). [lonTBepkaaTh HA
KOHKPETHBIX IIPUMEPAX XapaKTep 3aBUCUMOCTH
PEAKIIMOHHOM CIIOCOOHOCTH YIJIEBOIOPOJIOB OT
KpPaTHOCTH U THIIA KOBAJICHTHOM CBsA3HU (G- U T~
CBSI3M), B3AUMHOTI'O BJIMSHHS aTOMOB U TPy
aTOMOB B MOJIEKYJIaX; a TAKXKe OT 0COOCHHOCTEH
peanu3annuy pa3InyHbIX MEXaHU3MOB ITPOTEKAHHUS
peakuuil. XapakTepu3oBaTb COCTAaB, CTPOCHUE,
MpUMeHEeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOWCTBA, BAKHEHIIHE CLIOCOOBI MOTyYeHUS
YIJII€BOJOPOAOB, IPUHAUICKAIINX K PA3THYHBIM
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KiaccoB (obecuBeynBaHUE OPOMHOMU
WIH MOJIHOM BOJIbI, pacTtBopa
NepMaHraHaTa Kajus, B3aUMOJICHCTBUE
aleTHJieHa C aMMHAYHbIM PacTBOPOM
oKkcuaa  cepebpa); —  00pas3mbl
IJIaCTMAcC, Kay4yKOB M PE3UHBI, —
kotekuu  «Hedte» u  «Yrompy;, -
BUJIcOPparMeHT «Bynkanuzanust
pe3uHbl». o JlabopaTOpHbIE OMBITHI: —
O3HAaKOMJIEHHE ¢ 00pa3liaMu I1acTMace,
Kay9yKOB U PE3WHBI; — MOJICTUPOBAHUE
MOJIEKYI YIJIEBOIOPOIOB u
TaJIOTCHONIPOU3BOHBIX; — IOJIYYCHUE
METaHa W HU3Y4YEHHE €ro CBOICTB;
MOJIyUYeHUE alleTUJIeHA U M3YyUYEHUE €ro
CBOJCTB.

[TpakTuyeckue  paOOTHI: Ne l.
[lony4yenue sTmieHa M M3Y4YEHUE €ro
CBOIMCTB. Pacuérnpie 3amaunm: —

OIIpe/IeTICHNEe MOJIEKYISIPHOH (hOPMYITBI
OPraHNUYEeCKOro BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOJISIINX B
€ro COCTaB,;

- HaXO0XJICHHUE MOJIEKYIISIPHOU
(bOpMyJIBI OPraHUYECKOTO COCAMHEHHS
no Macce (0o0beMy)  NIPOAYKTOB
CrOpaHus; pacdy€rel II0 YPaBHEHUIO
XHUMHUYECKON peaKinu

KJ1accaM. BBISBISITh TEHETHYECKYIO CBSI3b MEXY
YII€BOIOPOAAMHU PA3IMUHBIX KJIACCOB U
MIOATBEPK/IaTh €€ HAJTMUUE YPAaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil C
WCIIOJIB30BAHUEM CTPYKTYPHBIX (DOPMYJT BEIIECTB.
XapakTepru30BaTh HCTOYHUKU YTIIE€BOJOPOIHOTO
CBIPbst (HE(Th, IPUPOAHBIIA T'a3, Yroib), CIOCOOBI
UX MepepadOoTKH U MPAKTHUECKOE MPUMEHEHUE
HOJIy4YaeMBbIX IPU ITOM IPOAYKTOB.
Hcnonb3oBath 0011eHAYYHBIE METOBI TO3HAHUS
IIPU CaMOCTOSITEIIbHOM IUIAaHUPOBAHUU,
MPOBEJCHUH U OMHCAHUU XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHBIE ONBITHI U
npakTudyeckue padotsl). CiieoBaTh paBuiiamMm
6e3omacHoil paboThI B TabOpaTOpHH MpH
UCIIOJIb30BAaHUU XUMUYECKOU MOCYbI U
000py/10BaHus, a TAK)Ke MpaBuiIaM oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUHU C UHCTPYKIUSAMHU
BBITIOJTHEHUS JTAOOPATOPHBIX ONBITOB U
NPaKTUYECKUX paboT MO MOJYYEHUIO U U3YUECHUIO
opraHuueckux Bemiects. [IpeacTaBusTsh
pe3yibTaThl IKCIIEPUMEHTA B (JOpPME 3aITUCH
YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUHI U J€TaTh
BBIBOJIbI HAa UX OCHOBE. [IpoBOANTE BBHIUMCICHUS
JUISL OIIPEJICIIEHUS MOJIEKYJISIPHOM pOpMyJIbI
OpPraHMYECKOT0 BEIIECTBA 10 YPABHEHUIO
XUMHYECKON peakIMy U TI0 MaCCOBBIM J0JSIM
aTOMOB DJIEMEHTOB, BXOJAIIUX B €0 COCTaB, IO
Macce (00beMy) MPOIYKTOB CTOPAHHUS.
CaMOCTOATENBHO IUIAHUPOBATH U OCYILECTBIATh
CBOIO TMIO3HABATENbHYIO J1€ATEIbHOCTE;
MIPUHUMATh AKTUBHOE Y4acTHE B IPYNIIOBOM
y4eOHOH JAeSATEIHbHOCTH
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Pa3nen 3. Tema 3.1.
Cnuptel. Genon

Conep:kanue y4eOHOT0 MaTepuaJia:

[IpenenbHble OJHOATOMHBIE CIHUPTHI.
Crpoenue Mosekyn (Ha npuUMepe
MeTaHoJa ¥ 3TaHona). ['omonornyeckuit
psaa, obOmas dopmyma, u30oMepus,
HOMEHKJIaTypa U  Kilaccuuxanus

CIIUPTOB. dusnueckue CBOMCTBA
CIIUPTOB. Bonopoanas CBSI3b.
XUMHYECKHE CBOIICTBA: peakuuun

3aMEeUICHMs], AeTUApaTaly, OKHCIEHUS,
B3aUMOJICUCTBUE C OPraHUYECKHUMH U

HEOPraHUYECKUMHU KHCIJIOTaMHU.
KauecTBennas peaxkuus Ha
OJIHOATOMHBIE CIIUPTHI.

DU3NO0JIOTUYECKOE JIEUCTBUE ITaHOIa U
METaHOJIa Ha OpraHu3M 4YelloBeKa.
CnocoObl TONy4yeHUs U TPUMEHEHUE
OIHOATOMHBIX  cnupToB.  [IpocTeie
3¢upbl, HOMEHKJIATypa W H30MEpHs.
OcobenHoctu buznuecKkux U
XUMHYECKHX CBOMCTB.

[TpakTuyeckas pabGora: Ne 2. Pemenue
HKCIEPUMEHTAJbHBIX 3a7ady [0 TeMe
«CnupThl ¥ (HEHOIIBI»

OK 01, OK 02;
OK 04; OK 07,

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI
(BBIIETATH UX XapaKTEPHbBIC TIPU3HAKH) U
MIPUMEHSATDH 3TH IOHATUS [IPU ONMCAHUU COCTaBA
Y CTPOCHHUS BEIIECTB, /ISl OOBSICHEHHS
OTJIENBbHBIX (PAKTOB U siBNEHU. Vcronb30BaTh
XMMHYECKYIO CUMBOJIMKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHOM) (HOpMYJT KHCIOPOICOACPIKAIIIX
OPraHNYeCKHUX BEIIECTB. Y CTAHABIUBATH
MPUHAJICKHOCTD KUCIOPOI0COACPKAIINX
OPraHUYEeCKHUX BELIECTB K OMPEACICHHOMY KJIaccy
110 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX 110
CHUCTEMAaTUYECKOW HOMEHKIIATYPE; PUBOAUTH
TPUBHUAIbHBIC HA3BAHUS OT/ACIIbHBIX
MPEACTABUTENEN KUCIOPOACOACPKAILINX
COCMHEHMI. XapaKTepu30BaTh COCTaB,
CTpO€HHUE, TpUMeHeHne, GU3NIecKue u
XHMHYECKHE CBOMCTBA, BaXKHEUIIIHE CIIOCOOBI
MOJyYEeHUS IPEJICTAaBUTENEH PA3IMUYHBIX KJIACCOB
KUCJIOPOACOAEPKAIINX COCAUHEHUN; BBISBIATh
TEHETHUYECKYIO CBS3b MEK]y HUMH U
IIOATBEPKIAATh €€ HAIMUKUE YPABHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI C
UCTIONb30BaHUEM CTPYKTYPHBIX (JOPMYIT BEIIECTB.
[TonrBepk1aTh HAa KOHKPETHBIX MPUMEPaxX
XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CITOCOOHOCTH KHUCTIOPOCOIEPIKAIINX
OpPTaHMYECKUX BEIIECTB OT (PYHKIIMOHAIBHBIX
rpyIN B COCTABE UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSL aTOMOB U TPYIIII aTOMOB B MOJIEKYJaX; a
TaK)Xe€ OT OCOOEHHOCTH peaTnu3aliy pPa3IndHbIX
MEXaHU3MOB MPOTEKaHUs peakiuil. OnuceBaTh
COCTaB, XUMHYECKOE CTPOCHUE U TPUMEHECHUE
JKAPOB U YIJIEBOJOB, XapaKTEPU30BaTh UX
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3HAYEHUE NS J)KU3HEIeATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTh BO3/JICHCTBUS HA KUBbIE
OpTaHU3MBI OTIPE/ICTICHHBIX
KHUCJIOPOJICOIEPIKALUX OPraHNYEeCKHUX BEIIECTB U
MOSICHATH HAa IPUMEpPaxX crocoObl YMEHBUICHUS U
IPEIOTBPAICHHS UX BPEIHOTO BO3/ICUCTBUS Ha
OpraHu3M 4yesnoBeka. Mcnonp30BaTh
oOlIeHay4YHbIEe METObI TO3HAHUS MPU
CaMOCTOSITEITbHOM TUIAHUPOBAHUH, TIPOBEICHUN U
OMMCAaHUN XUMHYECKOTO SKCIIEpUMEHTA
(J1abopaTtopHBIC ONBITHI U TPAKTUUYECKHUE PAOOTHI).
CrnenoBath mpaBuiiaM 6€30MacHOi paboTHI B
1a00paToOpUu NP MCIIOIb30BAaHUN XUMHYECKON
NOCY/bl M1 000PYIOBaHUS, a TAKXKE MpPaBUIaM
00palIeHus C BEIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSMU BBIMOJTHEHUS Ta00OPATOPHBIX
OTIBITOB ¥ MPAKTHYECKHUX PAOOT IO MOIYIESHHUIO 1
U3YYEHHIO OPraHUYECKHX BEILECTB.
[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B
(opme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
peaKIyii ¥ 1eaTh BBIBOIBI HA UX OCHOBE.
ITpoBOIUTH BHIYUCIICHUS TSl ONPEACTICHUS
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO
BEILIECTBA 110 YPAaBHEHUIO XUMHUUECKON peakuuu u
IO MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIMX B €r0 COCTaB, a TAKXKe Ha OIpe/esieHIe
JIOJTM BBIXO/1a TIPOJTYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOT0. CaMOCTOSATEIBHO
TUTAHUPOBATh U OCYIIECTBIISITH CBOIO
MO3HABATENbHYIO JIeTENbHOCTh; IPUHUMATh
aKTUBHOE Y4acTue B TPYNIOBOM y4eOHOM
JeSITeTbHOCTH
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Tewma 3.2. KapOoHubHBIE
COEIMHEHUS: aJIbJICTU]IBI U
keToHbl. KapOoHOBBIE

KUCTOTHI. ClI0KHbBIE YQUPHI.

Kupsl

Conep:kanue y4eOHOT0 MaTepuaJia:
Kap6onunbubie COEIMHEHUS:
albACTU/IBI M KETOHBI. JEKTPOHHOE
CTpoeHHE  KapOOHMJIBHOM  TIPYMIHL.
['omosiornyeckue psiapl AIbAETHIOB H
KETOHOB, 001as ¢hopmysa, H30MEpHUs U
HOMEHKJIaTypa. Pusndeckue CBONCTBA
aJbJAECTUIOB U KETOHOB.

XUMHYECKUE CBOMCTBA AJIBJICTUIIOB U
KETOHOB (peakuuu MPUCOSAUHECHHUS).
IIpencraBienre 0 MeXaHHU3ME PEAKLUN
HYKJICOUITHHOTO IPUCOEIUHEHHUS.
OxucneHue anpJerujioB, Ka4eCTBEHHbIE
peakuuu aJlbJAETUJIOB. CrniocoOsl
MOJYyYCHHUS! U MPUMEHEHUE AJIbJACTHIO0B
u KETOHOB. OaHOOCHOBHBIE
npeleibHble  KapOOHOBBIE  KHUCIIOTHI.
Oco0OeHHOCTH  CTPOEHHUS  MOJIEKYIH
KapOOHOBBIX KHCIOT. W3omepus wu
HOMeHKJaTypa. dusnueckue CBOMCTBA,
BOJIOPOJIHBIE  CBSI3U.  XHUMHYECKHE
CBOMCTBA: KUCIJIOTHBIE CBONCTBA,
peakiusi ATepuPUKALNKA, PEAKIHH C
y4aCTHUEM YTJIEBOJAOPOIAHOTO PaJHUKaa.
[TonsiTie O MPOW3BOIHBIX KapOOHOBBIX
KHUCTIOT: CIIOKHBIE 3(DHUPBI, aHTHAPUIBI,
raJOTeHAHTUAPUJIBI, aMUJbI, HUTPUIIBIL.
OCOOEHHOCTH  CBOMCTB  MYpPaBBUHOM
KUCTI0Thl. MHOroo6pasue KapOOHOBBIX
KHCJIIOT. OcobenHnoctu CBONCTB
HETPENIENbHBIX W apOMaTUYECKUX
KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX
KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUJIOT.
[IpencraBuTenyu BHICHIUX KapOOHOBBIX
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OK 01, OK 02;
OK 04; OK 07,

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI
(BBIIETATH UX XapaKTEPHBIC TPU3HAKH) U
MIPUMEHSATDH 3TH IOHATUS [IPU ONMCAHUU COCTaBA
Y CTPOCHHUS BEIIECTB, /ISl OOBSICHEHHS
OTJIENBbHBIX (PAKTOB U siBNEHU. Vcronb30BaTh
XMMHYECKYIO CUMBOJIMKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHOM) (HOpMYJT KHCIOPOICOACPIKAIIIX
OPraHUYeCKHUX BEIIECTB. Y CTAHABIMBATH
MPUHAJICKHOCTD KUCIOPOI0COACPKAIINX
OPraHUYEeCKHUX BELIECTB K OMPEACICHHOMY KJIaccy
110 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX 110
CHUCTEMAaTUYECKOW HOMEHKJIATYPE; IPUBOIUTH
TPUBHUAIbHBIC HA3BAHUS OT/ACIIbHBIX
MPEACTABUTENEN KUCIOPOACOACPKAILINX
COCMHEHMI. XapaKTepu30BaTh COCTaB,
CTpO€HHUE, TpUMeHeHne, GU3NIecKue u
XHMHYECKHE CBOMCTBA, BaXKHEUIIIHE CIIOCOOBI
MOJyYEeHUS IPEJICTAaBUTENEH PA3IMUYHBIX KJIACCOB
KUCJIOPOACOAEPKAINX COCAUHEHUM; BBISIBIATD
TEHETHUYECKYIO CBS3b MEK]y HUMH U
IIOATBEPKIAATh €€ HAIMUKUE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI C
UCTIONb30BaHUEM CTPYKTYPHBIX (JOPMYIT BEIIECTB.
[TonrBepk1aTh HAa KOHKPETHBIX MPUMEPaxX
XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CITOCOOHOCTH KHUCTIOPOCOIEPIKAIINX
OpPTaHMYECKUX BEIIECTB OT (PYHKIIMOHAIBHBIX
rpyIN B COCTABE UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSL aTOMOB U TPYIIII aTOMOB B MOJIEKYJaX; a
TaK)Xe€ OT OCOOEHHOCTH peaTnu3aliy pPa3IndHbIX
MEXaHU3MOB MPOTEKaHUs peakiuil. OnuceBaTh
COCTaB, XUMHYECKOE CTPOCHUE U TPUMEHECHUE
JKAPOB U YIJIEBOJOB, XapaKTEPU30BaTh UX
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KHUCJIOT: CT€apUHOBas, MaJIbMUTHUHOBAS,
OJICMHOBAs, JIMHOJIEBAs, JIMHOJICHOBAS
KucnoThl. CrocoObl  MoNydyeHHsT H
IpPUMEHEHHEe  KapOOHOBBIX  KHUCJOT.
Crnoxubie 3¢dupel. ['omomornyeckuit
psan, oOmas dopmyna, H30MEpPUS H
HOMEHKJaTypa.  Kupbl:  CTpOCHHE,
dbusznyeckue U XUMHUYECKHE CBOICTBa
KHUPOB: THAPOJIM3 B  KHUCIOW U
nienouyHot  cpemax.  OcobGeHHOCTH
CBOWCTB KHPOB, COJIEPKAIIUX OCTaTKH
HENpPEeENbHBIX KUPHBIX KUCIOT. JKUpbI
B mpupoje. MbII4 Kak COJHM BBICIINX
KapOOHOBBIX KHCJIOT, HX MOMOIIee
nericrBue. [IoHSATHE O CUHTETHYECKHX
Mmoromux cpeacteax (CMC)
[TpakTueckast padbora Ne 3. Pemenue
HKCIEPUMEHTANBHBIX 337ay IO TeMe
«KapbonoBbie  kuciotel.  Cli0oXHbBIE
3pUPBD».

3HAYEHUE NS J)KU3HEIeATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTh BO3/JICHCTBUS HA KUBbIE
OpTaHU3MBI OTIPE/ICTICHHBIX
KHUCJIOPOJICOIEPIKALUX OPraHNYEeCKHUX BEIIECTB U
MOSICHATH HAa IPUMEpPaxX crocoObl YMEHBUICHUS U
IPEIOTBPAICHHS UX BPEIHOTO BO3ICUCTBUS HA
OpraHu3M 4yesnoBeka. Mcnonp30BaTh
oOlIeHay4YHbIEe METObI TO3HAHUS MPU
CaMOCTOSITETbHOM TUIaHUPOBAHUH, TIPOBEICHUN U
OMMCAaHUN XUMHYECKOTO SKCIIEpUMEHTA
(J1abopaTtopHBIC ONBITHI U TPAKTUUYECKHUE PAOOTHI).
CrnenoBath mpaBuiiaM 6€30MacHOi paboTHI B
1a00paTOpUu TP MCTIOJIE30BAHIH XUMUYECKON
NOCY/bl M1 000PYIOBaHUS, a TAKXKE MpPaBUIaM
00palIeHus C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSMU BBIMOJTHEHUS Ta00OPATOPHBIX
OTIBITOB ¥ MPAKTHYECKHUX PAOOT IO MOIYIESHHUIO 1
U3YYEHHIO OPraHUYECKHX BEILECTB.
[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B
(opme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
peaKIyii ¥ 1eaTh BBIBOIBI HA UX OCHOBE.
[TpoBOIUTH BHIYUCIIEHUS TSl ONPEACTICHUS
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO
BEILIECTBA 110 YPAaBHEHUIO XUMHUUECKON peakuuu u
IO MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIMX B €r0 COCTAaB, a TAKXKe Ha OIpeesieHe
JIOJTM BBIXO/1a TIPOJTYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOT0. CaMOCTOSATEILHO
TUTAHUPOBATh U OCYIIECTBIISITH CBOIO
MO3HABATENbHYIO JIeTENbHOCTh; IPUHUMATh
aKTUBHOE Y4acTue B TPYNIOBOM y4eOHOM
JeSITeTbHOCTH
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Tema 3.3. YrieBoanl

Conep:kanue y4eOHOT0 MaTepuaJia:

OOmas  xapakTEpUCTHKA YIJICBOJIOB.
Knaccudukanus yrineBogoB (MOHO-,
WU TIoMcaxapuibl). MoHOcaxapu/Ibl:
II0K03a, GpykTo3a, pubo3a, rajiakrosa,
ne3okcupr6o3a. Pu3nyecKkne CBOWCTBA
¥ HaXOXJIeHue B npupoze. orocuuTes.
Ontuyeckass  u3omepusa.  Komapuaro-
[enHas TayroMepus Ha  IpUMepe
MOJICKYJIbI TIIOKO3BI, MPOCKIIUHU
Xeyopca, o- U [aHOMEpHI TIJIIOKO3BI.
XuMHYeCKHe CBOKWCTBA TJIFOKO3BL: C
y4acTUEM CIHPTOBBIX W abIACTUIHON
IpyNON, CIOUPTOBOE M MOJIOYHOKHUCIOE
OpoxeHne  rOKo3bl.  IIpuMeHenue
TJIIOKO3EI, ee 3HAaYEeHHUE B
JKA3HEIEITENLHOCTH OpraHu3Ma.
Jucaxapuapl: caxapos3a, MalbTo3a U
JIAKTO3a. BoccranaBnuBaromme u
HEBOCCTAHABIUBAIOLINE  JTUCAXaPUIBL.
I'mppomus caxapo3pl. HaxoxiaeHue B
npupojie u MPUMEHEHUE.
[Tomucaxapuapl: Kpaxmall, TIUKOTEH U
nemtono3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmajia, TJIUKOTeHAa | IEJUTIONIO3HI.
OusnyecKkue CBOWCTBA Kpaxmalia U
LEJITI0JIO3bl.  XHMMHYECKHE CBOMCTBA
Kpaxmana (TUApOJHN3, KayeCTBEHHAs
peakuuss ¢ HWoaoMm). XUMHUYECKHE
CBOMCTBA  IEIUTIONO3BI  (THIPOJIH3,

OK 01, OK 02;
OK 04; OK 07,

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI
(BBIIETATH UX XapaKTEPHbBIC TIPU3HAKH) U
MIPUMEHSATDH 3TH IOHATUS [IPU ONMCAHUU COCTaBA
Y CTPOCHHUS BEIIECTB, /ISl OOBICHEHHS
OTJIENBbHBIX (PAKTOB U siBNEHU. Vcronb30BaTh
XMMHYECKYIO CUMBOJIMKY JIJI1 COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamEHHOM) (HOpMYJT KHCIOPOICOACPIKAIIIX
OPraHNYeCKHUX BEIIECTB. Y CTAHABIUBATH
MPUHAJICKHOCTD KUCIOPOI0COACPKAIINX
OPraHUYEeCKHUX BELIECTB K OMPEACICHHOMY KJIaccy
110 COCTaBY U CTPOEHHUIO, HA3bIBaTh UX 110
CHUCTEMAaTUYECKOW HOMEHKJIATYPE; IPUBOIUTH
TPUBHUAIbHBIC HA3BAHUS OT/ACIIbHBIX
MPEACTABUTENEN KUCIOPOACOACPKAILINX
COCMHEHMI. XapaKTepu30BaTh COCTaB,
CTpO€HHUE, TpUMeHeHne, GU3NIecKue u
XHMHYECKHE CBOMCTBA, BaXKHEUIIIHE CIIOCOOBI
MOJyYEeHUS IPEJICTAaBUTENEH PA3IMUYHBIX KJIACCOB
KUCJIOPOACOAEPKAINX COCAUHEHUM; BBISIBIATD
TEHETHUYECKYIO CBS3b MEK]y HUMH U
IIOATBEPKIAATh €€ HAIMUKUE YPABHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI C
UCTIONb30BaHUEM CTPYKTYPHBIX ()OPMYIT BEIIECTB.
[TonrBepk1aTh HAa KOHKPETHBIX MPUMEPaxX
XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CITOCOOHOCTH KHUCTIOPOCOIEPIKAIINX
OpPTaHMYECKUX BEIIECTB OT (PYHKIIMOHAIBHBIX
rpyIN B COCTABE UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSL aTOMOB U TPYIIII aTOMOB B MOJIEKYJaX; a

peaxius MOJIy4YeHue 3¢upoB TaKk)Ke OT OCOOCHHOCTH pean3alii pa3IuyHbIX
LIEJTIOJIO3BI). ITonsiTue 00 MEXaHU3MOB NPOTEeKaHUs peakuuil. OnKchIBaTh
HCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a, COCTaB, XUMHYECKOE CTPOCHHUE U IPUMEHEHHE
aleTaTHbII HIEJIK). YKUPOB U YIIIEBOJOB, XapaKTEPU30BaTh X
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OKclepuMEeHTalIbHbIE METObl
U3y4EeHUsI BELIECTB U UX MPEBPALCHUI:
e J[eMOHCTpanuu: — CBOICTBA CIIUPTOB:

PacTBOPUMOCTD B BOJIE,
B3aUMOJICHCTBUE 3TaHONA C HATPUEM,
OKHCJICHHUE STHJIOBOIO criapTa
JUXPOMATOM KaJus (BO3MOXKHO

UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); —
KAueCTBEHHBIC PEAKIMU alIbJIETUIOB: C
aMMUAYHBIM pacTBOpoM OKCcHJa
cepebpa u ruapokcuaom wmeau(ll); —
XUMUYECKHE CBONCTBa pacTBopa
YKCYCHOM KHCIIOTBI

e JlaGopaTopHble OMBITHI: — pPEAKIIUS
runepuHa ¢ ruapokcuaom menu(lIl); —
OKHCIIEHWE  ATWJIOBOIO  CIHpPTAa B
anpIaeru pacKajgeHHOU MeIHOM
MIPOBOJIOKOM; — B3alMOJICUCTBHE
pacTBOpa TIUIIOKO3bl C THUIPOKCUIOM
meau(Il);

— B3aMMOJIEUCTBUE Kpaxmalia ¢ HOJIOM.
e PacuérHble 3a1aun:
— OIIpezie/IEHNE MOJIEKYJISIPHOM
(GbopMyJIBI OPraHUYECKOTO BEIIECTBA IO
MacCOBBIM JIOJSIM aTOMOB 3JIEMEHTOB,
BXO/SIIIMX B €ro COCTaB; IO Macce
(o6beMy) TPOIYKTOB CrOpaHus; IO
KOJIMYECTBY BelllecTBa (Macce, 00beMy)
MPOJYKTOB PEAKIIMH W/WIH HCXOTHBIX
BEIIIECTB; — PEIICHUE PACUYETHHIX 3a/1a4
Ha  ONpeleleHue  JOJIM  BBIXOJA
MPOJIYKTAa PEAKIUU OT TEOPETHUYECCKU
BO3MO>KHOT'O

3HAYEHUE NS J)KU3HEIeATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTh BO3/JICHCTBUS HA KUBbIE
OpTaHU3MBI OTIPE/ICTICHHBIX
KHUCJIOPOJICO/IEPKALIUX OPraHNYEeCKUX BEIIECTB U
MOSICHATH HAa IPUMEpPaxX crocoObl YMEHBUICHUS U
IPEIOTBPAICHHS UX BPEIHOTO BO3ICUCTBUS HA
OpraHu3M 4yesnoBeka. Mcnonp30BaTh
oOlIeHay4YHbIEe METObI TO3HAHUS MPU
CaMOCTOSITEITbHOM TUIAHUPOBAHUH, TIPOBEICHUN U
OMMCAaHUU XUMHYECKOTO SKCIIEPUMEHTA
(J1abopaTtopHBIC ONBITHI U TPAKTUUYECKHUE PAOOTHI).
CrnenoBath mpaBuiiaM 6€30MacHOi paboTHI B
1a00paTOpUu TP MCTIOJIE30BAHIH XUMUYECKON
NOCY/bl M1 000PYIOBaHUS, a TAKXKE MpPaBUIaM
00palIeHus C BEIECTBAMU B COOTBETCTBHH C
UHCTPYKIUSMU BBIMOJTHEHUS Ta00OPATOPHBIX
OTIBITOB ¥ MPAKTHYECKUX PaOOT I10 TMOIYIECHUIO H
U3YYEHHIO OPraHUYECKHX BEILECTB.
[IpencraBnsaTh pe3yabTaThl SKCIIEPUMEHTA B
(opme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
peaKIyii ¥ 1eaTh BBIBOIBI HA UX OCHOBE.
ITpoBOIUTH BHIYUCIICHUS TSl ONPEACTICHUS
MOJIEKYJISIPHOM (hOPMYITBI OPraHNYECKOTO
BEILIECTBA 110 YPAaBHEHUIO XUMHUUECKON peakuuu u
IO MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIMX B €r0 COCTAaB, a TAKXKe Ha OIpeesieHe
JIOJTM BBIXO/1a TIPOJTYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOT0. CaMOCTOSATEIBHO
TUTAHUPOBATh U OCYIIECTBIISITH CBOIO
MO3HABATENIbHYIO IS TEIbHOCTh; IPUHUMATD
aKTUBHOE Y4acTue B TPYNIOBOM y4eOHOM
JeSITebHOCTH
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Pasnen 4. Tema 4.1.

Conep:kanue y4eOHOT0 MaTepuaJia:

AMMHBI — OpraHUYEeCKHE MPOU3BOIHBIC
ammuaka. Kraccupukanuss aMuHOB:
anudaTruyeckue U apOMAaTUYECKHUE;
NEepBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Ctpoenue moJekysn, obmras (opmya,
HU30Mepus, HOMEHKJIaTypa u
buznvecKkue CBOMCTBA. XUMHYECKOE
CBOMCTBa  amu(paTUYECKMX  aMHUHOB:
OCHOBHBIE CBOMCTBa, aJIKUJIMPOBAHUE,
peakiuu ¢ azotuctoit kuciorou. Comm
AITKAJIAMMOHMUSL. AHWIMH —
MpEACTaBUTENh aMUHOB
apomaruueckoro  psga.  CrtpoeHue
aHuiIuHA. B3auMmMHOE BIMSAHME TPy
aTOMOB B MOJIEKYJIE  aHWJIMHA.
OCoOEHHOCTH  XMMHUYECKHX CBOMCTB
aHunuHa. KadecTBeHHbIE peaklMM Ha
aHwiMH. CnocoObl  mojyyeHue |
MpUMEHEHUEe anu(paTUYECKUX aMUHOB H
aHWJIMHA u3 HUTPOOEH307Ia.
AmuHokucnotel.  HomeHnknatypa u
n3omepus. OTIenbHBIE TPEICTaBUTENN
0-aMMUHOKHUCJOT:  TJMUWH,  aJlaHUH,
dbeHunanaHuH, CEpHH, TIyTaMHHOBAs
KHCIIOTa, JTU3UH, HucTenH. OnTudeckas
n3omepusi amuHokucior: D- wu  L-
aMUHOKHCIIOTHL. DU3nyecKue CBOMCTBA
AMHHOKHCIIOT. XUMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEepHBIX
OPTaHWYECKUX COCAMHEHUH, pPEaKIns
MOJIMKOH/ICHCALIHH, oOpa3oBaHme
NEONTUOHON  CBsA3U. buomormueckoe
3HAUYCHHE AMUHOKHUCIIOT. Cunres

OK 01, OK 02;
OK 04; OK 07,

PackpbIBaTh CMBICI U3y4acMbIX IIOHATUI
(BBLAETATH UX XapaKTepHble IPU3HAKU) U
IIPUMEHATH 3TU ITOHATUS IIPU ONIMCAHUU COCTaBA
U CTPOEHUSI BELIECTB, /7151 0ObACHEHUS
OTJIENBbHBIX (PAKTOB U siBNEHU. Vcronb30BaTh
XUMHMYECKYIO0 CUMBOJIMKY I COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIlEHHOMN) GopMyi1 a30TcoepKaILUX
OopraHuyeckux BemecTB. Onpenensirb
IIPUHAUIEKHOCTD a30TOCOAEPKAILNX BEIIECTB K
OIPEJIETICHHOMY KJIACCY IO COCTaBY U CTPOEHHIO,
Ha3bIBaTh UX 10 CUCTEMATHYECKON
HOMEHKJIAType; IPUBOJUTH TPUBUAIIbHBIC
HAa3BAaHUS OTAEIbHBIX PEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
OpUMEHEeHHe, PU3NUECKUe U XUMUYECKHE
CBOICTBa, BayKHEHIINE CIOCOOBI OTyUEHUS
TUINAYHBIX [IPEACTABUTEIIEH a30TCOAEPKALLUX
coequHeHuil. OnuckeIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEJIKOB; MOSICHITH Ha
IpuMepax 3HaueHue OEJIKOB JJis OpraHu3Ma
yenoBeka. [IpoBoauTE BEIYKMCIICHUS IS
ornpezeneHus: MOJIEKYJIIpHON GopMyIIbl
OpPraHUYECKOr0 BELIECTBA I10 MACCOBBIM J0JISAM
aTOMOB 3JIEMEHTOB, BXOJISIIHX B €r0 COCTaB, a
TaK)Ke I10 YPABHEHUAM XUMUYECKUX PEAKIUN.
Hcnonb3oBatk 001IeHAYYHBIE METOABI TO3HAHUS
IIPU CaMOCTOATEIILHOM IIJIaHUPOBAHUH,
MIPOBEACHUU U ONTUCAHUHA XUMHUYECKOTO
JKCIepUMEHTa (J1TaOOpaTOPHBIE ONBITH U
npakTuieckue padotel). CaMOCTOSTENBHO
IIJIAHUPOBATh U OCYILECTBIIATH CBOIO
ITO3HABATENbHYIO ACATEIBbHOCTD; IPUHUMATh
AaKTUBHOE YYaCTHE B IPYNIOBON y4eOHOH
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NMenTUI0B. benku kak mOpupoaHbIe
nosmmMepbl. [lepBuyHasi, BTOpuUYHas u
TpeTUYHAs CTPYKTYypa OEJIKOB.
Xumudaeckue CBOICTBa 0eIKOB:
TUAPOIIN3, JCHATYpallvs, KaYeCTBCHHBIC
peakIu Ha OCIKH.

[TonsiTre 00 a30TCOJePIKAIIUX
reTePOLUKIMYECKUX COCIMHCHUSX.
IInpuMuIMHOBBIE u IIYPUHOBBIE

OCHOBaHUs. HyKIIeMHOBBIE KUCIOTHI:
COCTaB, CTPOEHHME U OMOJIOrMYecKoe
pONb.  DKCIEpUMEHTAIbHBIE  METObI
M3Yy4YEeHUs BEIIECTB U UX MPEBpaICHUN:
e JleMOHCTpanuu: — pacTBOpPEHHE
0enKOB B BOJIE; — JIeHATypaIys OEIKOB
NP HArpeBaHUM, — LIBETHBIC PEAKIUU
OEJIKOB.

e [lpaktuueckue pabotel: Ne 4.
Pemienne sKCepUMEHTAIBHBIX —3aa4
1o TeMe «A3oTconepKamme
OpraHMYecKue coenuHeHus», Ne 5
Pemenne »KcrepuMEHTANbHBIX 3a4ad
o TeMe «PacniosnaBanue
OpPTraHUYECKUX COETUHEHUII.

e Pacué€THble 3aJaud: — OIpEIETICHUE
MOJIEKYJIIPHOM bopMyIibI
OpPraHMYECKOT0 BELIECTBA IO MAaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINX B
ero cocrae; 1Mo Macce (00bemy)
MPOJYKTOB CrOpaHus; MO KOJIHYECTBY
BemecTBa (Macce, 00beEMy) TPOTYKTOB
pPEaKIuu W/UIM UCXOIHBIX BEIIECTB; —
pelieHue pacy€THBIX 3a7a4 Ha
onpejiefieHue JIONM BBIXOJAa MPOJYKTa

JCATCIIBHOCTH
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pP€aknuu OT TCOPETHIYECCKHU BO3MOKHOI'O

Paznen 5.
Tema 5.1.

Coaep:xxanue yueOHOro MaTepuaJia:

OcHOBHBIE IIOHATHUA XUMHUHN
BBICOKOMOJICKYJISIPHBIX ~ COEIMHEHUH:
MOHOMEpP,  MOJIUMEP, CIPYKTYpPHOE

3BEHO, CTENEHb  MOJMMEpPU3ALNH,
cpemHsis MOJIEKYJISIpHAs Mmacca.
OcHOBHbIE METO/IbI CUHTE3a

BBICOKOMOJICKYIISIDHBIX COCTUHEHUH —
HNOJMMEpHU3alHsl U MOJUKOHCHCAIUS.
IIpencraBneHne o CTepeOperyIsIpHOCTH
U Ha/IMOJIEKYJISIPHOM CTPYKTYpE
MOJIMMEPOB,  3aBHCHMOCTH  CBOWCTB
MOJMMEPOB OT HX MOJEKYISIPHOTO H

HAIMOJICKYJISIPHOTO CTPOCHHUS.
[Tonumepnsie matepuansl. [1nactmaccsl
(ONUATHIIEH, MOJIUTIPOTIUJIEH,
MOJIMBUHUJIXJIOPU/I, MOJIMCTUPOIT,
MOJIMMETHIIMETAKPHUIIAT,
MOJIMKapOOHATHI,

noymdTUIeHTepedTanar). Y THIH3aIus
U nepepadoTKa IIacTuKa. DJIacTOMEpPHI:
HaTypaJIbHbIM, CUHTETUYECKUE KaydyKH
(OyTagMeHOBBIH, XJIOPOIIPEHOBBIN,

OK 01, OK 02;
OK 04; OK 07;

Bnagets n3yyaeMbIMU XUMUYECKUMU MTOHATUSMU:
PacCKpbIBAaTh CMBICI U3y4aeMbIX MOHSITHHI U
IPUMEHSTH 3TU NOHATHUS IIPU OMMCAHUU COCTaBa
Y CTPOECHMUSI BBICOKOMOJIEKYJISIPHBIX
OpPTraHUYECKUX BELIECTB, I 00bICHEHUS
OT/eNbHBIX (PaKTOB U siBNeHUH. Mcronbp30BaTh
XUMHUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
CTPYKTYPHBIX (hOopMyJT BelecTB (MOHOMEPOB U
HOJIMMEPOB) M YPaBHEHUN peakuuit
MOJINMEPHU3ALUU U TTOJIMKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIE
CBOICTBa U MPUMEHEHUE KayuyKOB, HanOoJee
pacnpoCcTpaHEHHBIX BUIOB IJIACTMACC U BOJIOKOH.
Hcnons3oBath 00IIeHAYIHBIE

METObI MO3HAHUS IPU CAMOCTOSITEIIBHOM
IJIAaHUPOBAHUH, TPOBEICHUH U OMMCAHUU
XMMHUYECKOT0 3KCIIepUMEeHTa (1abopaTopHbIe
OTIBITHI U TIPAKTUYECKHE PAOOTHI)
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W30IMPEHOBBIM) W CHJIMKOHBI. Pe3uHa.
Bonokna:  HarypambHble  (LIEpCTh,
LIeJIK),  UCKYCCTBEHHblE  (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE
BOJIOKHA (KaripoH u JiaBcaH). [Toaumepst
CIIEIMAJILHOTO Ha3HadyeHus (TedJioH,

KeBJIap, ANEKTPOIPOBOASIIIE
MOJIUMEDHI, Ouopasnaraecmbie
MIOJIUMEPHI). DKCrepuMeHTaIbHbIE

METOJbl HU3YYEHHUs BEIIECTB M HX
IpeBpalleHuii: o JlemoHCTpanuu: —
03HAaKOMJICHHE c oOpa3uamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMAcC, Kay4ykoB. e IIpaktuueckue

paboTHI: No 6. Pemenue
OKCIEPUMEHTAJIbHBIX 3a7ady [0 TeMe
«PacniozHaBanue IacTMace u
BOJIOKOH»
Paznen 1 Copepxxanue y4eOHOIro MaTepuaJa: OK 01, OK 02; PackpsIBaTh CMBICT N3y4aeMbIX TOHATUN
Tema 1.1. Atom.  CocraB  aTOMHBIX  SI€Ep. OK 04; OK 07, (BBLAETIATH UX XapaKTEpHbIE IPU3HAKU) U
XuMuyeckuit  sneMeHT.  M30Tomsbl. MIPUMEHSTH 3TU MOHATHUS IPU OMMCAHUU COCTaBa

KopmyckynsapHO-BOJHOBOH  Jtyanusm,
JIBOWCTBEHHAss MPHUPOJA  AJIEKTPOHA.
CtpoeHue  dSJIEKTPOHHBIX  000JIOYEK
aTOMOB, KBaHTOBBIE quca.
DHepreTHYecKre YPOBHH W TIOypPOBHHU.
Atomuble opbOutamu. Krnaccudukarus
XUMHYECKMX JJIEMEHTOB (s-, p-, d-,
f>emMeHTsI). Pacnpenenenue
JJIEKTPOHOB IO aTOMHBIM OpOUTAJIAM;
IPUHIUIT MUHUMYMa SHEPTHH, TPUHIHIT
[Taynu, npaBuino XyHaa. DIEeKTPOHHbBIE
KOH(UTypaluyd aToOMOB 3JIEMEHTOB | —
IV nepuogoB B OCHOBHOM |

U CTPOEHHSI BELIECTB, /7151 0ObSCHEHUS
OTJeNBHBIX (PAKTOB U ABNEHUN. PackpbiBaTh
CMBICII ITepuoAnYecKoro 3akona /{. 1.
MeneneeBa U AEMOHCTPUPOBATD €TI0
CUCTEMAaTHU3UPYIOIIYIO, O0BSICHUTENbHYIO U
MIPOrHOCTUYECKYIO (PYHKIIMHU. XapaKTeprU30BaTh
JIEKTPOHHOE CTPOEHUE ATOMOB (B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHUHM) U MIOHOB XUMHUYECKUX
3J€MEHTOB | — 4 MepuoIOB U UX BaJCHTHBIE
BO3MOXKHOCTH, UCIIOJIb3Yys IOHATHSA S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIHN, SHEPTETHUECKHE
ypoBHU. OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKHUX IEMEHTOB M UX
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BO30Y>KICHHOM COCTOSIHHH, COEIMHEHUH MO MEePUOoiaM U rpyIIam
9JICKTPOHHBIE KOH(MUTYypallMK HOHOB. [Tepuonuueckoit cucremsl [l. 1. Mennaeneena
[TonsiTne 00 SHEpPruM WOHUBAINH,
SHEPIMM  CPOJICTBA K  DIJIEKTPOHY.
DIIEKTPOOTPULIATENHHOCTb.
[Tepuoanueckuit 3aK0H U
[Iepnonnueckas

cucreMa XuUMU4eckux saemeHToB J[.U.
MenneneeBa. Cszp I[lepuonuueckoro
3akoHa u Ilepmomnueckoid cHUCTEMBbI
XUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOU
Teopueit CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHUsI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
UMHU TIPOCTHIX U CJIOKHBIX BEIIECTB IO
rpynmnaM W IepuojaM. 3HAuY€HHE
MIEPUOTUYECKOTO 3aKOHa JN.
Menneneesa. DKCHepUMEHTaIbHbIE
METO/Abl M3YYCHHS BEHIECTB H HX
IpeBpalleHuii: o JleMOHCTpauuu: —

BUJIbI Ta0IHIL «ITepunonnueckas
CUCTEMAa XMMHMUYECKHX d31emeHToB J[.M.
MeHieneeBa»
Tema 1.2. Ctpoenue Copepxanue y4eOHOro MaTepuaJa: OK 01, OK 02; PackpsIBaTh CMBICT U3y4acMBbIX ITOHATUN
BeniecTBa. MHoroo6pasue Xumuueckasi cBsi3b. Buapl XumMudeckou OK 04; OK 07; (BBLOENATH WX XapaKTepHbIE IPU3HAKU) U
BELIECTB CBSI3U: KOBaJICHTHAs, VOHHa, MIPUMEHATH 3TU MOHATHUS MIPU ONMMCAHUH COCTaBA
MeTaJlITN4ecKas. MexaHu3mbl U CTPOECHUS BEIIECTB, 7151 O0BSICHEHUS
0o0pa3oBaHUsl  KOBAIGHTHOM  CBA3H: OTJIENbHBIX (PAKTOB U siBNeHUH. Onpeaensith
OOMEHHBII ¥ JIOHOPHO-AKIIETITOPHBIM. 8 BHJIBI XUMHUYECKOU CBSI3H (KOBAJICHTHOW, MOHHOM,
OHeprusa U JuyMHA cBs3u. llonspHOCT, METAJJINYECKON, BOJIOPOAHON) B COEIMHEHHUSX,
HAIpaBJIEHHOCTh M  HACHIIIAEMOCTb TUI KPUCTAJUIMYECKOM pemIETKH KOHKPETHOTO
KOBaJEHTHOM CBs3U. KpaTHble CBsI3M. BemiecTBa. OOBSICHATh MEXaHU3M 00pa30BaHUs
Bonopoanas CBSI3b. KOBQJICHTHOM CBsI3W (OOMEHHBIN U JOHOPHO-
MeXMOJIEKYISIPHBIE B3aUMOJEHCTBUS. aKLenTOpHBIN). OnpenensTh BaJICHTHOCTb U
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BanentHocTh " BAJICHTHBIE
BO3MOXKHOCTH aToMOB. [mOpumu3arms
ATOMHBIX opoOuTanei. CBsi3b
AJNIEKTPOHHOU CTPYKTYPBI MOJIEKYI C HX
FEOMETPHYECKUM  CTpoeHHeM  (Ha
npuMepe  COCAMHEHUH  JJIEMEHTOB
BTOpOro mnepuona). llpeacraBienue o
KOMIUIEKCHBIX ~ coenuHeHnx. CocTaB

KOMILJICKCHOT'O HOHA:
KOMILJIEKCOOOpa30BaTellb, JIMTaHBI.
Koopaunanmonsnoe YUCIIO0.
Homenkiarypa KOMILJIEKCHBIX
coeqMHEHU. 3HaueHHe KOMILIEKCHBIX
COEIMHEHUI. [loustue 0

KOOPAMHALIMOHHON XuMMHHU. Bemectsa
MOJIEKYJIIPHOTO UM HEMOJIEKYJIIPHOTO
cTpoeHHs. Tumel  KpUCTAUNIMYECKHX
pemieTok  (CTPYKTyp) U  CBOMCTBa
BemecTs. lloHsatne o aucnepcHbIX
CUCTEMAX. Hctnnuble pacTBOPBI.
[IpencraBnenue 0 KOJUIOUIHEIX
pactBopax.  CrnocoObl  BBIpa)KE€HUS
KOHIIGHTpAllul pPACTBOPOB: MaccoBas
JI0JI1 BEILLIECTBA B PAacTBOPE, MOJIApHAs
KOHIICHTpALHs. Hacepimennsie "
HEHACBHIIICHHbBIE pacTBOPBHI,
pacTtBopuMoOCTb.  Kpucramioruaparsl.
Knaccudpukanus ©w  HOMEHKIATypa

HEOPTaHUYECKHUX BEIICCTB.
DKCIepUMEHTaIbHbIE METOJIBI
W3YYEHUS BEILIECTB U UX MPEBPAICHUN:
° JemoHcTpanuu: - MOJCIIN
KPUCTAJUTHYECKUX PEIIEeTOK. °
Pacuétnrie 3aJa4u: — C

CTETICHb OKHUCIICHHSI XUMUYECKUX YJIEMEHTOB B
COEAMHEHUSIX PA3JIMYHOro coctaBa. OObSICHATh
3aBUCUMOCTB CBOMCTB BEILIECTB OT BUA
XUMHMYECKOH CBSI3H U TUIIA KPUCTAJNINYECKOU
pem€Tku. [IpoBOAUTH BBIYUCIICHUS C
UCIIOJIb30BAHUEM TOHATHUSA «MACCOBAst NOJIS
BELIECTBA B PACTBOPE»
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HCIIOIB30BaHUEM IIOHATHI «MaccoBas
oIS PacTBOPEHHOTO BEILIECTBAY,
«MOJISIpHAsE KOHUEHTALUSDY

Tema 1.3. Xumuueckue
peakiuu

Copaepxxanue yueOHOTro MaTepuaJa:

Knaccugukanuss XMMUYECKHX pPEaKIUi
B HEOPraHMYECKOM W OpraHuYeCcKoOu
XUMHUHM. 3aKOH COXpPaHEHHMs Macchl
BEIIECTB, 3aKOH  COXpaHEHUS U
IIpEBpaLCHUS SHEPTUHN npu
XUMHYECKHX  peakiusx. TermnoBsie
a¢heKTh XUMHUYECKHUX peaxuuii.
TepMmoxumuueckue ypaBHEHUSI.
CkopocTh XMMMUYECKON peakuuu, ee
3aBHCHUMOCTbh OT Pa3IU4YHBIX (PaKTOPOB.
['oMOreHHbI€ U reTepOreHHbIE PEaKIINH.
Karanu3 u karammzatopsl. OOGpaTtuMeble
U HeoOpaTHMble peakiuu. XUMHYECKOoe
paBHOBecue. KoHcTaHTa XMMHYECKOIO
paBHOBecHs. DakTOphl, BIMAIOIINE Ha
II0JIO)KEHNE XHMHUYECKOTO PaBHOBECHS:
TeMIeparypa, JIaBJICHUE u
KOHIIEHTPAllMU BEILECTB, YYaCTBYIOIINUX
B peakuuu. IIpumnnun Jle Illarense.

DIEKTPOTUTHYECKAS JIACCOIUALIUS.
CwibHBlE ©  ClIa0ble  DJIEKTPOJIUTHI.
Crenenn JIUCCOIUAIUH. Honnoe

npousBeqeHne Boabl. Cpema BOJIHBIX
pacTBOPOB: KHUCJIOTHas, HEWTpalibHasi,
mienoyHas. BomopoaHblil  mokasaTenb
(pH) pactBopa. I'maponmus  coneil.
Peakuun HOHHOTO oOMeHa.
OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITCHBHBIG

peaKIv. CreneHn OKHCJICHHS.

14

OK 01, OK 02;
OK 04; OK 07;

PackpsIBaTh CMBICT M3y4acMBbIX ITOHATUN
(BBLOENATH UX XapaKTEpHbIE IPU3HAKK) U
IPUMEHATH 9TH IIOHATHUSA IIPU ONIMCAHUU COCTaBa
U CTPOEHMS BEILECTB, 1151 O0BSICHEHUS
OT/ENbHBIX (DAKTOB U SBICHUH.
KnaccupunupoBars XUMHUYECKUE PEAKLIUHU 110
pa3JINYHbIM MIPU3HAKaM (YHCILy U COCTaBYy
pearupyromux BeuIecTB, TerioBomMy 3ddexry
peaKuuy, U3MEHEHHIO CTEIIEHEN OKUCIICHUS
3JIEMEHTOB, 00OPaTUMOCTH, YJACTHIO
KaTaJln3aTopa U T.I1.); CAMOCTOSATEIbHO BBIOUPATh
OCHOBAHUS ¥ KPUTEPUH JUTS Kilaccuukanum
XUMHUYECKHUX peakiuil. OObACHATDH
3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKHUX
peakuuil ¢ y4€TOM UX DHEPreTUUECKUX
XapaKTepUCTHK, XapaKTep U3BMEHEHUS CKOPOCTH
XUMHUYECKON PEAaKIIMH B 3aBUCUMOCTH OT
pa3IUYHbIX (DAKTOPOB, a TAKKE XapaKTep
CMEILEHUSI XMMUYECKOTO PABHOBECUS IO
BIIMSIHHEM BHEITHUX BO3JAeUCTBUM (TipuHImM Jle
HlaTenne). PackpbiBaTh CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi
IIOCPEACTBOM COCTABIIEHUS JIEKTPOHHOTO
OanaHca 3TUX peakluii; peakIiuil HOHHOTO
00OMEHa IyTeM COCTABJICHHS UX MOJIHBIX U
COKpAIIEHHBIX HOHHBIX YPABHEHMI; peakini
THJIPOJIN3a, PEAKLMi KOMIUIEKCOOOpa3oBaHus (Ha
pUMepe THIPOKCOKOMIUIEKCOB IMHKA U
amomunus). [IpoBoauTh 1 onuchIBaTH
XUMHMYECKHH JKCIIEPUMEHT: OIIPEIEICHNAE CPEIbI
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Oxuciureb H BOCCTaHOBHUTEIIb.
[Ipouecchl OKUCJICHHS n
BOCCTAHOBJICHHUS. Baxnueimne
OKHCJIMTEIN U BOCCTAaHOBHTEIH. MeTon
AJIGKTPOHHOTO OayiaHca. DJIEKTPOIH3
pacTBOpPOB M  PACIJIaBOB  BEILIECTB.

DKCTepUMEHTATbHBIE METOIbI
M3YYEHHUS BEUIECTB U UX MPEBPALICHUI:
e JlemMOHCTpamuu: —  pa3lOKCHHE
MEepOKCHUIa BOJOPOAAa B MPHUCYTCTBUHU
KaTaJln3aTopa. o JlaGopatopHsbie
OTIBITHI:

— IPOBEICHUE pEaKIUd  HOHHOTO
oOMeHa;

— OompejeleHue Cpeabl  pacTBOPOB
BEILLECTB C MOMOIIbI YHHUBEPCAIBLHOIO
uHAMKaTopa. ® [IpakTuueckue paboThI:
Ne 1. BnausiHue pa3nuuHbIX (aKkTOpOB
Ha CKOPOCTh XUMUUYECKOW PEaKInu;

Ne 2. Brnusinue pa3nuyHbix (GakTOpoB Ha
MOJIOKEHNE XUMUYECKOTO PABHOBECHS;
Ne 3. Xumuueckue peakuud B
pacTBopax 3JIEKTPOJIUTOB.

e PacuérHeple 3a1aun: — pacy€Tbl MacChI
BEIlleCTBA WM 00beMa Ta30B IO
W3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce HMJIM  00BeMy  OJHOTO W3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB; —
BBIUKMCIICHHE  MAcCCOBOM  JOIH W
MOJISIPHOM KOHIIEHTPAIIMM BEIIECTBA B
pacTBOpe; —  BBIYMCIIEHHE  MAacChl
(oOBema, KOJIMYECTBA BEIIIECTBA)
MpOAYKTa pEakluu, €clIu OJHO U3
BEIIECTB JAHO B BHUJE pacTBopa ¢

BOJIHBIX PAaCTBOPOB BEILIECTB; IPOBECHHE
peakuuii HOHHOTO OOMEHa; U3yUYeHUE BIUSHUS
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh PEaKIuil 1
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS.
CrnenoBaTh IpaBUIaM IOJIb30BaHUS XUMUYECKOU
HOCY/I0H U 1TaOOpaTOPHBIM 000PYI0BAHUEM.
[IpencraBasTh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3arucu ypaBHEHU N
COOTBETCTBYIOIIMX PEAKIIMI U JIeJaTh BHIBOIBI HA
ux ocHoBe. [IpoBOAUTH BBIUMCIICHHUS: C
UCIIOJIb30BAaHUEM MOHATHUS «MaCcCOBast 10JIs
BEIIIECTBA B PACTBOPE», a TAKXKE [0 YPABHEHUIM
XUMUYECKUX PEAKIUi, B TOM YHCIIe
TEPMOXHUMHUYECKHUE PACUETHI
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OonpeaeIeHHON MacCOBOU noJen
PacTBOPEHHOTO BEIIECTBA

Pazmen 2 .
Tema 2.1.
HewmeTraiuibl

Coaep:xxanue yueOHOro MaTepuaJia:

[Tonoxxenue HEMETAJJIOB B
[lepuonnueckoid cuUCTEME XUMHUYECKHX
anementoB .M. Mengeneera u
OCOOCHHOCTH CTPOEHHUS HUX aTOMOB.
®u3nyecKkue CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe
Kuciopona,  cepel, (Qochopa wu
yriaepona).  Bomopoa.  Ilomyuenwe,
buznUecKkue M XHUMHYECKHE CBOMCTBA
(peakuuu ¢ MeTallilaMu U HeMeTallJlaMH,
BOCCTAHOBJICHME OKCHJOB U COJICH).
I'mopuasl. TomnuBHBEIE  DIIEMEHTHL.
l'anorensl. Haxoxnenue B mpupoze,
CrocoObl ToNyueHUs: (GU3MYECKUE U

XUMHYECKHE CBOMCTBA.
I'ajloreHoBOIOPOBI. Baxneiimne
KHCIIOPOJICOAEPKALIUE COEIMHEHUS
raJIOr€HOB. JlaGopaTopHble u

HpOMBIHIHeHHBIe CHOCO6I)I HOJ'Iy‘-IeHI/ISI
TaJIOTCHOB. HpI/IMCHeHI/IC TaJIOTCHOB "
ux coenuHenuil. Kwucnopon, 030H.
JlabopaTtopHble ¥  NPOMBIILICHHBIC

20

OK 01, OK 02;
OK 04; OK 07;

PackpbiBaTh CMBICI N3y4acMbIX OHATUI
(BBLOENATH WX XapaKTEpHbIE IPU3HAKU) U
IPUMEHATDH 9TH ITOHATHUSA IIPU ONMCAHUU COCTaBa
U CTPOEHMUSI BELLECTB, JUIsl OObSICHEHUS
OTJeNbHBIX (PaKkTOB U ABICHUNA. OOBSACHATH
001111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
HEMETAJUIOB U UX COEMHEHUN C Y4ETOM
CTPOEHHS UX aTOMOB U MOJOXKEHUS B
[leproguueckoii cuCTeMe XMMHUYECKHUX
anemenToB J[. . MenaeneeBa. XapakTepu3oBaThb
(ommHCHIBaTh) OOIIME XUMUYECKHE CBOWCTBA
HEMETAJJIOB, NX BAXKHEHIITNX COCTMHCHUM,
MOATBEPK/1asl 3TO OMKMCAHUE TPUMEpPaAMU
yYpaBHEHUN COOTBETCTBYIOIIHUX XUMUYECKUX
peakuuii. CocTaBlIATh ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINNA U PEAKIIUIA
HMOHHOT0 0OMeHa U PaCKPbIBaTh UX CYIIHOCTH C
MTOMOIIBIO JIEKTPOHHOTO OajlaHca U MOHHBIX
YpaBHEHUH.

XapakTepr30BaTh BIUSHUE HEMETAIIOB U UX
COEIMHEHUI Ha KUBbIE OPraHU3MbI; OITUCHIBATH
IIPUMEHEHHE B PA3JIMYHBIX 00JIACTSIX
IIPaKTUYECKON JAESITEIbHOCTH YEJIOBEKA.
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CrocoObl  MOJY4YeHHs]  KHCIOpoJa.
Ouznyeckue M XUMHYECKHE CBOICTBa
KHUCIIOpOJla U O030HA; UX IPUMEHEHHE.
OKcupl ¥ NEPOKCHU/IBL.

Cepa. Haxoxnenue B mOpupoje,
CrocoObl TOJIy4YeHHs, (U3UYECKHUE U
XUMUYecKue cBoicTBa. CepoBoaopon,
cynbuapl. Oxcuasl cepri(IV) u (VI).
CepHucrass u cepHasi KHMCIOTBI U HX
comu. OcoOeHHOCTH CBOKWCTB CEpHOM
KuCIoThl. lIpumenenue cepel u €€
coenuHeHu. Asor. Haxoxnenue B
pHUpoJIe, CTII0COOBI MOJTyYeHUS,
dusznyeckue W XUMHUYECKHE CBOICTBA.
AmMMmuak, HuUTpuAbl. OKcuIbl a3oTa.
A3oTucTasi ¥ a30THasi KHUCJIOTBI U HX
comu. OCOOEHHOCTH CBOWCTB a30THOM
kucinoTel. IlpuMeHeHune azota M ero
coeIuHEHUN. A3OTHBIE  yHOOpeHus.
®ocdop. Haxoxaenue B mpupone,
CrocoObl TONyyeHUus, (U3NYECKUE |
XuMH4eckne cBoiictBa. Pochunsr u
dochuH. Oxkcubl docdopa,
oprodochopHast KHUCIOTa U €€ COIH.
Meradochopras u mupodocdopHas
KHCJIOTBI, dochopucrtas u
dbochopHOBaTHCTas KHCJIOTHI.
[lpumenenne  ¢ochopa u  ero
coenuHeHuil. docdopHbie ynodpeHus.
VYranepon. Haxoxnenue B mnpupone,
CrocoObl ToNyyeHus, (U3NYECKUe U
XUMHYECKHE cBOMCTBA. OKCHUIBI
yraepona(ll) m (IV), yroneHas xkucimota
u ee cond. [IpumeHnenue yriepozaa u ero

[TonTBepxaaTh CyIIECTBOBAHNE M€HETUYECKOM
CBSI3U MEXKIY HEOPraHMYECKUMHU BEIECTBAMU C
MIOMOIIIBIO0 YPaBHEHUH COOTBETCTBYIOLIHX
XUMHUYecKHUX peakuuil. [IpoBoauTs peakuuu,
MOJITBEPKTAIOIINE KaYeCTBEHHBIN COCTAB
BEILIECTB; PACIO3HABATh OIBITHBIM IIYTEM
AQHMOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPaxX.
HaGmronate 1 onuchBaTh J€MOHCTPALIMOHHBIN
9KCHEPUMEHT; CAMOCTOSTEIILHO IUTAHUPOBATD,
IPOBOJUTDH U OIUCHIBATH XUMHUECKUI
JKCIIEPUMEHT (J1a00paTOPHBIE OMBITHI U
IpaKkTUYeCKUe PabOThl); MPEACTABIAThH
Pe3yabTaThl XUMHUYECKOTO IKCTIEPIMEHTA B
(dopme 3anucu ypaBHEHUI COOTBETCTBYIOIINX
peaKIyii ¥ 1e1aTh BBIBOBI HA X OCHOBE.
CrnenoBathk npaBuiIaM NOJIb30BAHUS XUMUYECKOM
TOCYI0¥ M JIa0OPaTOPHBIM 00OPYIOBAHHEM.
[IpoBOIUTH BHIYMCIIEHUS IO YPABHEHUSAM
XUMHUYECKHUX peakiuii. CaMoCTOATENbHO
IUTAHUPOBATh U OCYLIECTBISATH CBOIO
MO3HABATENBHYIO NI TENbHOCTh; IPUHIMATh
aKTUBHOE Y4acTHe B IPYNIOBON y4eOHOH
JeSITeTbHOCTH
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coequuenunii. Kpemuuii. Haxoxnenue B
pupoe, CHOCOObI HOJTyYeHUS,
¢u3nueckue W XMMHUYECKHE CBOICTBA.
Okcun  xpemuwms(IV),  kpemHHeBas
KUCIOTa,  cWiukatel.  [IpumeHeHue
KpeMHHsI U ero coeauHeHui. CTekIo,
€ro  MOJy4eHHe, BHIBl  CTEKOJ.
DKcrnepuMeHTaIbHbBIE METO/IbI
M3y4EHHsI BEIIECTB U MX MPEBPALICHUN:
¢ JleMoHCTpamuu:

— 00pa3ipl HEMETa/lIOB; — TOPCHHE
cepbl, ¢ocdopa, Keneza, MarHus B
KHUCIIOpO/IE.

J JIaGopartopHbie OTIBITHI: -
KaueCTBEHHbBIC peakuuu Ha
HEOpPraHWYECKUe HMOHBI M  KaTHOH
BOJOPOJA;

— [OJIy4€HHUE U cOOMpaHue Ta30B.

e [lpaktuueckue pabotel: Ne 4.
Pemenne »KcrepUMEHTaIbHBIX 33134
1o TeMe «I aJToreHnI»;

Ne 5. Pemenue skcrnepuMEHTAIBHBIX
3azady = nmo TemMe «Cepa u  ee
COEZIMHEHUS.

Ne 6. Pemenue sKCIIEpUMEHTAIBHBIX
3aga4 1o TtemMe «A3oT u ¢ochop U HUX
coenuHeHUs». o PacuérHble 3amaun: —
BBIUMCIICHHE MAacChl BEIIeCTBA WIIH
o0bemMa  ra3oB IO  H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM
00beMy OJHOTO U3 Y4YacTBYIOUIMX B
pEaKIMK  BEIIECTB, — BBIYHUCICHUE
Macchl (00beMa, KOJIMYECTBA BEIESCTBA)
NPOJAYKTOB pPEaKIUH, €CI OJHO U3
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BEILLECTB AMEET IPUMECH; -
BBIUKCIIEHUE Macchl (oObeMma,
KOJIMYECTBA BEILICCTBA) MPOIYKTa

peaxiuu, €clii OAHO U3 BEIIECTB JIaHO B
BUJE pacTBOpa C  ONpPEIEIECHHON
MacCOBOM JoJiei pacTBOPEHHOTO
BEIIECTBA; BBIYMCIICHHE  BBIXOJA
MPOJIYKTAa PEAKIUU OT TEOPETUUECCKU
BO3MO>KHOT'O

Tema 2.2. Mertamibl

IIpodeccnonanbHo-
OPHUEHTHPOBAHHOE CO/lEPKAHME

Conep:xanue yueOHOro MaTepuaJa:
[Tonoxenue METaJUIOB B
[lepuoanyueckoil cUCTEME XUMHUYECKUX
3neMeHTOB. (OCOOEHHOCTH  CTPOEHHS
AIIEKTPOHHBIX 000J109eK aTOMOB
METAaJUIOB. Pacnpoctpanenue
XUMHUYECKUX JJIEMCHTOB-MCTAJIZIOB B
3EMHOM KOpE.

OO6mue dbuzndeckue CBOMCTBA
metayuioB. IlpuMeHeHue MeTamioB B
ObiTy, Tpupone W TexHuke. CruiaBbl
METaJUIOB. DJIEKTPOXUMHUYECKUN  psf
HaNpsHKEHU N METAaJIJIOB. Ob6mue
CHOCO0BI HOJY4YEHUs METaJIOB:
TUAPOMETAILTYPIrusa, MUPOMETATIIIYPrus,
anektpomeramutyprus.  Ilonstue o
KOppo3u#u MeTauioB. CIIOCOOBI 3aIIUThI
oT Koppo3uu. OOmas xapakTepuCTHKa
MetaimioB [A-rpynmsl [lepuoanueckoit
CUCTEMBI XUMHUYCCKUX 3JICMCHTOB.

16

OK 01, OK 02;
OK 04; OK 07;

PackpbIBaTh CMBICI H3y4aeMbIX MOHSATUI
(BBLOENATH WX XapaKTEpHbIE IPU3HAKU) U
MPUMEHSTD 3TH TOHATHS IIPH OMKMCAHUH COCTaBa
U CTPOCHHUS HEOPTAHUYECKHUX BEILECTB, IS
00BSICHEHUS OTAENBHBIX ()AaKTOB U SIBICHUH.
OOBCHATH 0011IME 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB 3JIEMEHTOB — METAJIJIOB U X
COCTMHEHHH C YIETOM CTPOCHUS UX aTOMOB U
nosnoxeHus B [lepuonnueckon cucreme
xumuueckux anemenToB J[. . Meneneena.
XapakTepu30oBaTh (OMHUCHIBATH) 0OIINE
XHMHYCSCKHE CBOMCTBA METAJIJIOB, UX BaXKHCHIITHX
COEIMHEHUH, MOATBEPK/1ast 3TO ONHUCAHKE
puMepamMu ypaBHEHHI COOTBETCTBYIOIINX
XUMUYECKUX PEeaKluii; MPUMEHEHUE METAIIIIOB B
Pa3IUYHBIX 00JIACTSX MPAKTUYECKON
JIeSITEIIbHOCTH YeJIOBEKA, a TAKXKe HCIIOIL30BaHUE
WX JIUIS CO3/IaHUSI COBPEMEHHBIX MaTepUajIoB U
TeXHOJOTHi. ONMUCHIBATH CIIOCOOBI 3AIUTHI
METaJUIOB OT KOPpO3uH. PacKprIBaTh CyIIHOCTh
OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIX PEAKIIUI
TTOCPEICTBOM COCTABJICHHUS YJICKTPOHHOTO
OaslaHca 3TUX peaKIni.
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Harpuiti wu  xanwii: MOJyYEHHE,
dbusznyeckue U XHMMUYECKUE CBOICTBA,
MPUMEHEHHE TMPOCTHIX BEHIECTB U HX
coenuHeHU. OOmmas XapaKTEePUCTHKA
metaiioB [[A-rpynnel Ileproanueckoit
CUCTEMBbl  XMMHUYECKHX  DJIEMEHTOB.
Marauii W KaJIbLUH:  [OJy4YCHHE,
dusznyeckue U XHUMUYECKUE CBOICTBA,
MPUMEHEHHE TMPOCTHIX BEHIECTB U HX
coenuHeHuil. JKectkocTh BOABI U
CIOCOObI €€ yCTpaHeHUs. AJIIOMUHUIL:
nosyueHue, pu3nveckrue u XUMUYECKUe
CBOMCTBA,  IPUMEHEHUE  IIPOCTOrO
BEIIECTBA U €ro COEIMHEHUI.
AMdoTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHIA AITIOMUHUS,
TUAPOKCOKOMIIEKCHI ATIOMUHHS.
OO0mass  xapakTepucTHKa  METaJIOB
O0OOYHBIX MOATPYIIIT (b-rpymm)
[lepnonnueckoid cUCTEMbl XUMHUYECKHUX
aeMeHTOB. DUBHYECKUE U XUMUYECKHE
CBOMCTBA XpOMa U €ro COEAUHECHUM.
Oxcupapl u ruapokcuasl xpoma(ll), (1)
u (VD). Xpomarel M JIUXpOMAThl, HUX
OKHCIIMTENbHBIE cBOMCTBA. [lomydenue
U TmpuMeHeHue xpoma. Pusmueckue u
XUMUYECKHE CBOWMCTBA MapraHiia U €ro
coenuHeHU. OCHOBHBIE COEAMHEHUS
mapranna (1), (IV), (V) u (VID.
[lepmanranar KaJIus, ero
OKHCJIMTENbHBIE CBOMCTBA. PU3HMYECKHE
U XUMHYECKHE CBOMCTBA *eje3a U €ro
coequHeHn. OKCHUIbI, TUIPOKCHUIBI U
conu sxene3a(ll) u (III). Tlonyuenune u

[IpoBOaUTH peakunu, MOATBEPKAAOIINE
XapaKTepHbIC CBOMCTBA N3y4aE€MbIX BEILIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HOHBI METAILJIOB,
MIPUCYTCTBYIOIIUE B BOJIHBIX PACTBOpaX.
[IpoBOAUTH ¥ ONUCHIBATH XUMUYECKHI
AKCTIEPUMEHT (J1a00PaTOPHBIE OIBITHI U
MPAKTUYECKHE PAOOTHI); IPEICTABISTH
pe3yJIbTaThl XUMUYECKOTO YKCIIEPUMEHTA B
(dhopMe 3arrcu ypaBHEHUH COOTBETCTBYIONTUX
peakuii U JIeJ1aTh BBIBOABI HA KX OCHOBE.
CrnenoBaTh paBujIaM MOJb30BaHUS XUMUYECKOM
MOCY/I0H U TaOOpaTOPHBIM 000PYI0BAHUEM.
[IpoBOINTH BBIYKMCICHUS 110 YPABHEHUSIM
XUMHYECKUX peakiuid. CaMOCTOSTEIbHO
IJIAHUPOBATH U OCYILIECTBIISATH CBOKO
MIO3HABATEJIbHYIO JIEATEIbHOCTD; IPUHUMATH
aKTUBHOE YJacTHeE B TPYNIIOBOM y4eOHOU
JeATeIbHOCTH
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PUMEHEHUE JKeJe3a M €ro CILUIaBOB.
Menb: mnomydenue, ¢uUlNYECKUE U
XUMHYECKHE CBOICTBa, NPUMEHEHUE
IIPOCTOTO BEILIECTBA M €r0 COCAUHEHUH.
[uak: momyueHue, ¢GU3NUYECKUE H
XUMHYECKHE CBOICTBa, NpPUMEHEHUE
IIPOCTOTO BELIECTBA U €0 COEAUHEHUH.
AmMdoTepHble CBOWCTBAa OKCHIA W

THUAPOKCHU A OUHKaA,
THJIPOKCOKOMILIEKChI LIUHKA.
3KCHepI/IMeHTaHBHLIC METOAbI
U3y4EHHsI BELIECTB U UX MPEBPALLCHUI:

e JleMOHCTpamuu: —  KOJUICKIUSA

«MeTauibl U CIUIaBbI»;

—  B3aUMOJCHCTBHE  IIEJIOYHBIX W
IIEJI0YHO3EMENbHBIX METAJUIOB C BOJIOMN
(BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).

e JlaBopaTopHbIE ONBITHI:

—  B3aUMOJCHCTBHE  IIEJIOYHBIX W
IIEJIOYHO3EMENBbHBIX METAUIOB C BOJOMN
(BO3MOXKHO UCIIOJIb30BaHNE
BUJICOMATEPHAJIOB);

—  B3aMMOJCICTBHE  T'MAPOKCHIOB
ATIOMUHUST U IIMHKAa C pacTBOpaMH
KHCJIOT U I1IEJI0uel;

— KA4YeCTBEHHbIE PEaKIMH Ha KaTHOHBI
METaJIJIOB.

e [lpaktuueckue paboter: Ne 7.
Pemenne »sKcrepyUMEHTaIbHBIX 3a4a4
o  TeMe «MeTtaibl  TJABHBIX
MOATPYIID;

Ne 8. Pemenue skcrnepuMeHTAIBHBIX
3agay 1no Teme «MeTamibl MOOOYHBIX
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noArpymm. e Pacuy€THble 3amaum: —
BBIYHCIICHHE Macchl (oOnveMma,
KOJIMYECTBA  BEIIECTBA)  MPOJYKTa
PEaKIMK, €CJIM OJTHO U3 BEIIECTB JaHO B
BUJIE pacTBOpa C  ONpPEICICHHON
MacCOBOM JoJiei pacTBOPEHHOTO
BEIIECTBA, WM UMEET IIPUMECH;

—  BBIYHCIIGHHME Macchl  (0ObeMma,
KOJIMYECTBAa  BEIIEeCTBA)  MPOJYKTa
peaKIuu, eCJIM OJHO U3 BEIICCTB JIAHO B
BHJIC pacTBOpa C  OIPEACIICHHOU
MacCcoOBOM JoJIen PacTBOPEHHOTO
BEIIECTBA;

— BBIYUCIICHHE BBIXOJIa IPOJYKTA
PEaKIMK OT TEOPETUYECKH BO3MOKHOTO

Paznen 3.

Tema 3.1. MeTonsl
MO3HAHMUS B XUMHUHU. XUMHUS
1 JKU3Hb

Conep:kanue yue0OHOro Marepuasa:

Ponb XUMUU B o0ecrieyeHnn
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA.
[TonsiTve 0 HAy4YHBIX METOAAX MTO3HAHUS

u METOJ0JI0THUHN Hay4YHOr'o
HUCCICA0BaHUs. Hay‘IHLIC MMPUHIUIIBI
opraHu3alnuunu XHUMHUYCCKOI'O
MMPONU3BOJACTBA. HpOMHH_IJ'ICHHBIe

CrOCOOBI  TIOJIYYEHHS!  Ba)KHEWIIMX
BEIIECTB (HAa NpUMepe MPOU3BOJCTBA
aMMHaKa, CEPHOW KHUCIIOTHI, METAHOJIA).
[TpoMmblIIeHHbIE COCOOBI MOTYYSHHS
METAJUIOB W CIUIABOB. XHMHYECKOE
3arps3HEHUE OKPYXKAloIIeH Cpebl U ero
nocneacteus. Ilpobnema nepepaboTku
OTXOJIOB U MOOOYHBIX MPOIYKTOB. Poib
XUMHUU B 00€CTICUCHUH SHEPTETUUECKOU
6e3omacHocT. IlpuHiunel «3eneHoit
XUMHUNY. XUMHUS U 3]I0POBbE YeJIOBEKA.

OK 01, OK 02;
OK 04; OK 07,

PackpsIBaTh posib XUMHH B pELICHUU
JHEPIreTUYECKUX, CHIPbEBBIX U DKOJIOTMYECKUX
po0JIeM YeI0Be4€eCTBa, ONUCHIBATh OCHOBHBIE
HaIlpaBJICHUS Pa3BUTHU XUMUUECKOU HAYKH U
TexHoJoruu. [IpumensTh npaBuia 6€30MacHOro
oOpalleHus C BeLIECTBAMU, UCIIOJIb3YEMbIMU B
ITOBCETHEBHOM KU3HM; a TAKXKE IPaBUIIa
0€30I1aCHOTO MOBEICHUS B LIEJSIX COepexeHUs
3I0POBBS M OKPYXKAIOLIEH MPUPOIHOM CpeIbl;
IIOHUMATh OIIACHOCTb BO3JCHCTBUS HA KUBbIE
OpraHU3MbI OIIPENIETIEHHBIX BEIIECTB, CMBICI
nokazarens [IJIK, noscHsaTs Ha mpuMepax
CHOCOOBI YMEHBUICHUS U MTPEeIOTBPALLIEHUS UX
BpPEAHOI0 BO3JEHCTBYS. AHAIU3UPOBATh U
KPUTHUYECKH OLIEHUBATh MH(POPMAIHIO,
CBA3aHHYIO C XMMUYECKUMU IIPOLIECCAMU U UX
BIIMSTHUEM HA COCTOSIHUE OKPY’KAIOIIEH CPEIbL.
Hcnons30BaTh OIYyYEHHBIE 3HAHUS U
IIPEJCTABICHUS O c(epax IesTeIbHOCTH,
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JlekapcTBennbie cpeacta. IlpaBuna
HCIIOJIb30BaHUS JIEKapCTBEHHBIX
npenaparoB. Poib XUMuUM B pa3BUTUU
MeOUIUHEL. Xumusg numy. OCHOBHBIE

KOMIIOHEHTHI ITUILHA. [Tumessie
no6aBku. Poie xuMuu B oOeclieueHuun
[UIEBOA 0€30I1aCHOCTH.

Kocmernueckue u  mapdromepHbie
cpencrBa. beitoBas xummus. IIpaBuiia
0e30MmacHoro HCII0JIb30BaHUs
npemapaTtoB  OBITOBOH ~ XWMHH B
IIOBCEIHEBHOM  KU3HU. XUMHS B
CTPOUTEIBCTBE. Baxwuerimue
CTpOUTENIbHbIE MaTepHalibl  (LIEMEHT,
oeton). IIpom3BOACTBO CTPOUTEIHHBIX

CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
TEXHOJIOTHSIMH, KaK OCHOBY I OPUEHTAIlUU B
BEIOOpPE CcBOEH OyayIei mpodeccuoHaIbHON
nesTeNIbHOCTH. VIcroib30BaTh CUCTEMHbIE
XUMHNYCCKUEC 3HAHUA 1A O6’b$ICHeHI/I$I u
POTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTeCTBEHHOHAYYHYIO IPUPO/LY, TPOTHO3UPOBATD,
aQHAJIM3UPOBATH U OLICHUBATH C MO3UIUI
9KOJIOTUYECKOH 0€301MacHOCTH MOCIIEACTBUS
OBITOBOW M IPOU3BOJICTBEHHOMN AESITETFHOCTH
4eJI0BEeKa, CBA3aHHOM C 1epepadOTKOM BEIIECTB;
UCIIOJIb30BaTh NOMYyYEHHbIC 3HAHUS JUIS TPUHSITHS
IPaMOTHBIX pelIeHUH TpobieM B CUTyalUsX,
CBSI3aHHBIX ¢ XuMHel. [IpuHuMaTe yyacTue B
00CYXKIIEHUH MPOOIEM XUMUICCKOU 1

MaTepuasoB. 9KOJIOTHYECKOH HApaBICHHOCTH, BBICKA3bIBATh
XuMHusi B CEIBCKOM  XO3SMCTBE. COOCTBEHHYIO TIO3UIIHIO 110 TIpoOIeME 1
Opranudeckue u MUHEpaJIbHbIE npeajiaraTb BO3MOXHBIE ITYTH €€ peleHus
ya00peHusl. Heopranunueckue
MaTepuabl (KOHCTPYKITMOHHEIE
MaTepHuabl, KpackH, CTEKJIO,
KepamukKa). Matepuarsl TUTST
anekTpoHnkn. HanorexHonornm
KoHncynbranus
2
[Ipomexxyrounas
aTTecTanus (IK3aMeH) 6
UTOI'O
144
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3.YCJIOBUSA PEAJIMBALIUNA YYEBHOI'O ITPEJIMETA

3.1.Jlas1 peanu3anuM nmporpaMMbl y4eOHOr0 mpeaMeTa J0JKHBI ObITH NMpPe1ycMOTPEHbI
cleayllue clelualbHble NMOMEIIeHHs: peaau3alus MPOorpaMMbl JUCLUHUILIMHBL TpeOyeT
HaIM4Yus y4eOHOro KaOuHeTa: JIGKIIMOHHAS ayAUTOPHS

Ne | HaunmenoBanue o0opyaoBanus TexHu4eckoe ONucanue

| ClIeIII/IaJ'[I/IfiI/IpOBaHHaH Me0eIb H CHCTEMbI XpaHEHUA

OcHoBHOe 000pyI0BaHUE

1. [Tapter TSt CTYJCHTOB st | OCHOBa - METAJUTMYECKUIT KapKac n3
obecrieueHHs I0CaJ0YHBIX MECT IO | KBaApaTHbBIX TpyO. CToNemHIIA IepeBSHHAS.
KOJIMYECTBY 00yJaromuxcst Ha croiike cTona UMEIOTCs KPIOUKH IS

nopTdeneii.

HoK1 NMEIOT TUIaCTUKOBBIE 3arilyIUKH JJIs
IIPEAOTBPALEHUS [TPEXKAECBPEMEHHON ITOPYH
IIOJIOBOT'O ITOKPBITHS.

2. Crynbs yuenndeckue s odecrnieueHust | CTynn U3rOTOBIIEH Ha METaNIOKapKace U3
MOCAIOYHBIX MECT [0 KOJMYECTBY | TOHKOCTEHHBIX CTaJIbHBIX TPYO KBaIPATHOTO
00yJaroImuxcs ceueHus pazmepom 25x25x1,2 Mmm u
20x20x1,2 mMm. Kon1ibl TpyO 3aKpbITHI
IUIACTUKOBBIMU 3ariylikamu. CusieHbs u
CIIMHKU CTYJIbEB BBIIIOJIHEHBI U3 00BEMHO-
(hopMOBaHHOM THYTOKJIEEHOU (DaHepbI
tonmuHor 9 Mmm. Dopma CHACHUI ¥ CITMHOK
CIOCOOCTBYET COXPAaHEHHUIO OCAHKHU.

3. Pabouwii cTon mpenogaBaTens Bemonnen u3 namuauposanHoit JICIT 16 MM,
TOpIIBI 0OpamiieHbl kKanToM [1BX 2 mm.
[IpenHasHaveH sl 3aN0JIHEHUSA
JIOKYMEHTOB, TEXHUYECKHUX CPEACTB.
HMeroTCs BBIABUKHBIC SIIHKU.

4. Cryn npenonasarens Kapxkac cTysna cBapHOI METalNINYECKUH, €

34U THO-ACKOPATUBHBIM IOKPBITUEM

JlonotHUTeIbHOE 000py/I0BaHHE

1L

Il Texnnueckue cpeacraa

OcHoBHOe 000pynoBanune

1. MemnoBas gocka HacTtennast oqHORIEMEHTHAs, pa3Mep
150x100 cm. Ilpeana3znauena ajig nucbma
MEJIOM C BO3MOYKHOCTBIO CYXOTO M BJIaYKHOTO
CTUPAHUS U pa3MeIIeHUs HHPOPMAITUH C
MTOMOII[HIO MarHUTORB.

2. Kommbrotep [Mporieccop  Intel(R) Core(TM) i5-2310
CPU @ 2.90GHz 2.90 GHz
OneparusHas namate 4,00 I'b
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Kon ycrpoiictBa OFE24834-E074-
4DFD-A9D4-18D91E2D807B
Kox nponykra00330-80000-00000-AA387

3. [IpoekTop Jlns1 BBIBO/Ia BU3YaIbHOM MH(OPMALIHH
METOJIOM MPOCLUPOBAHUS KAPTUHKU Ha
OOJIBIIIOM dKpaHe.

4, 9KpaH HpOCKHI/IOHHOC IIOJIOTHO CO CIICHHAJIbHBIM
MOKPLITUCM, YIIYUIIAOIIUM BUIAUMOCTD
CBCTOBOI'O IIOTOKA.

S. [kad-ceiid BBITSHKHON

6. Mukpockor

JlonmostHuTE/ILHOE 000PYI0BAHUE

1. MHoro¢yHKIMOHATBHOE YCTPOMCTBO M®Y, 1BeTHOCTh TeyaTH: uepHO-Oenas,
TEXHOJIOTHS IeyaTu: J1a3epHasi,

MaKCUMalbHBIA (opmar: A4, uHTEpdEiChH:
USB, USB, USB, USB, USB 2.0, CkopocTb
4/6 meuatu (A4): 20-29 cTp/MUH, KOJTHYECTBO
ctpanunl B Mecsan: 20000, ynkumum
KOMUPOBaHUE, CKAHUPOBaHHE.

111 lemoHcTpauoHHbIe Y4eOHO-HATJISIAHbIE 0CO0US

OcHoBHOe 000py/10BaHHe

Hab6op Heopranudeckux BeliecTB
PEaKTUBOB M MHIUKATOPOB

CI/ITyaI_II/IOHHLIC 3aJa4du II10 TCMaM

Tabnuia XUMHUYECKHUX AJIIEMEHTOB
J.1. Menneneera

Habop xumunueckoii nmocyasl u
MPUHAIIIEKHOCTH /IS TAOOPAaTOPHBIX U
MPAKTUYECKUX PabOT 10 XUMHH

Buneo¢punbMel 10 NpakTHUECKUM U
71a00paTOPHBIM 3aHATUAM

JlonotHUTeIbHOE 000py/I0BaHHE

T

3.2. UnopmannoHHOe o0ecniedeHre peaju3aluu NporpaMmbl yueOHOro npeamera

1. na peanuzauuu mporpamMmbl 0MOauoreuHslid (GoHA 00pa3oBaTeNIbHON OpraHu3aluu
UMeeT TIeyaTHble M JJIEKTPOHHBIE O0Opa3oBaTelbHblE W HMH(OPMAIIMOHHBIE PECYPCHI,
pPEKOMEH/I0BaHHbIE JJISl UCIOJIb30BaHUS B 00pa30oBaTeIbHOM Ipolecce, HE CTapIle ISATH JIET ¢
MOMEHTA U3JIaHusl.

2. PexoMmeHayemble TMeYaTHbIE W3JaHUS [0 pealu3aluu  o01eodpazoBaTeIbHON
JUCIUIUIMHBI IPEICTABICHBI B METOJUYECKUX PEKOMEHIAIUAX 110 OpraHu3aluyi 00y4eHus.
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3.2.1. OcHoBHEIE TeYaTHLIEC U31AHUS.

Yuebnuk «Xumus» Yrayonennsiii ypoBenb ['abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.
AO «Ipocsemienue» 2022

3.2.2. JlonoJiHUTEIbHbIE NTeYaTHbIEe U3IaHUS.

1. Tabpuenan O.C., Jlvicosa I'.I. Xumus: KHura s mOpenojgaBaress: yued.-METO.
mocooue. — M., 2018.
2. Xumus: TlpuMmepHBIC TEKCTOBBIC 3aJaHUSA JUIS KOMIIBIOTEPHOTO KOHTPOJIS 3HAHHIMA

noctrynarommx Ha oOydenue/coct.T.A. Ilenpranuyk, O.B. AzapoBa, A.B. MupomHnueHKko —
bapnayn: UznarensctBo 'BOY BIIO AI'MY Munsapas Poccuu, 2018r.

3. Xumus: 3amaun u ynpaxHeHus: y4ed. mocoome/ FO.M. Epoxun. — M.: U3narensckuit
HeHTp «Akagemusi», 2018r.

3.2.3. OcHOBHBIE H JIONOJHUTEIbHbIE JJIEKTPOHHbIE U3AHUS.

1. www.hemi.wallst.ru (O6pa3oBarenbHbIil CAUT IS MIKOJIBHUKOB «XUMUS).

2. Www.chem.msu.su (DnekTpoHHast OMOIMOTEKa 0 XUMUH ). WWW.enauki.ru (uHTepHeT-
u3naHue s yuautened «EcrecTBeHHbIC HayKm»). WWW.1september.ru (meToauueckas
razera «l[lepBoe ceHTsaOps»). WwWW.hvsh.ru (kypran «Xumus B mkosey). WwWw.hij.ru
(kypHan «XUMHS U )KU3HBY).

3. www.chemistry-chemists.com (3;7eKTpOHHBIH KypHaT « XUMUKU H XUMHSI»).
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