


1. TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOTI'O ITPEJIMETA, KYPCA

JIMHHOCTHBLIE PE3VYJIbTATDI

®I'OC COO ycranaBimuBaeT TpeOOBAHUS K PE3yIbTaTaM OCBOCHHSI 00YJAIOIIUMUCS TTPOTPAMM
cpeanero o0riero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM H ITpeIMEeTHBIM). HayuHo-
METOAUYECKOM OCHOBOM AJIs1 pa3pabOTKH MJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IIPOTpaMM
cpeanero o0riero o0pa3oBaHus SABISETCS CUCTEMHO-ESITEILHOCTHBIHN MOIXOI.

B cooTBeTCTBUM C CUCTEMHO-/IEATEIHLHOCTHBIM MTOJIXOJIOM B CTPYKTYPE JTMUYHOCTHBIX
PEe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMU» Ha YPOBHE CPEAHEro 00111ero oopa3oBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

0CO3HaHUE OOYYAIOIUMUCS POCCUMCKON TPaXKTAHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJICHANPaBJICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHUH JTMYHOCTH Ha OCHOBE KITIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTb U CLIOCOOHOCTh 00Y4aroIIUXCsl pyKOBOJICTBOBATHCS B CBOEH JI€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIMMH LIEIOCTHOM CUCTEME XUMHUYECKOTO
o0pazoBaHUs;

HaJIMuue IPaBOCO3HAHUS SKOJOTHYECKON KyJIbTYpPhI M CIIOCOOHOCTH CTaBUTh LIETU U CTPOUTH
KU3HEHHBIC IIIaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE YUeOHOM U
BOCITUTATENbHOM IEATENIbHOCTH B COOTBETCTBUU C TYMaHUCTHUECKUMHU, COLIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU M UJI€aJIaMU POCCUHCKOTO TPakIaHCKOTO OOIIeCcTBa,
MPUHATHIMU B OOIIIECTBE HOPMaMU U MpaBUIIaMU MOBEJCHHUS, CIIOCOOCTBYIONIMMU MpoIieccaM
CaMOTIO3HAHUs, CAMOPAa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTHU O0yUaIOIINXCS.
JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeAMeTa «XUMHU» OTPaKaroT c(POPMHUPOBAHHOCTH OIBITA
M03HABATEIbHON U MPAKTUYECKOM NESATEIbHOCTH 00YYaIOIIUXCs 10 PeaTu3aluy IPUHATHIX B
oOL1ecTBe LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOTO BOCITUTAHHMS:

OCO3HaHHUS 00YUYaIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHHS O COLIMATBHBIX HOPMaxX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIIEHUN B KOJIJICKTHUBE;
TOTOBHOCTU K COBMECTHON TBOPYECKOU JESITENLHOCTHU MIPH CO3JaHUH YUECOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATEIbHBIX 33124, BHINOJHEHUH XUMUYECKHX IKCIIEPUMEHTOB;
CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY M apryMEHTBI APYTUX MpU
aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) MaTpUOTHUYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIETUIO0 OTEUECTBEHHOW XUMHUH;
YBa)KEHHsI K MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPHH U IMPAKTUUYECKOTO MPUMEHEHHs XMMHUH,
0CO3HAHMA TOTO, YTO JOCTHXKEHHSI HAYKH €CTh Pe3yibTaT AIUTEIbHBIX HAaOII0IeHHH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSSHHOTO TPYyla YYEHBIX U MIPAKTUKOB;
MHTEpeca U MO3HaBaTeIbHBIX MOTUBOB B MOJIyYEHUH U TOCIEIYIOIIEM aHalIn3e HHPOPMALIUHU O
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITHTAHHUSL:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CMOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBSA3aHHBIE C XUMUYECKHMH SIBJICHUSIMU,

U IPUHHAMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTU OLICHUBATH CBOE MOBEJAEHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3ULIMI
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) hopMuUpOBaHUS KYJIbTYPHI 37J0POBBSI:

MOHUMAaHUS LIEHHOCTEH 3/I0pPOBOT0 M OE30MaCHOTO 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;
coOroIeHUS MTPaBUII 0E30TIACHOTO 0OPAIICHHUS C BEIIECTBAMHU B OBITY, TOBCEHEBHOM )KM3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHWS [ICHHOCTH MPaBWJI HHANBUIYAJTLHOTO M KOJUICKTHBHOTO 0€30TIaCHOTO TTOBE/ICHUS B
CUTYAIUX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCIICACTBUI U HENPUSITHS BPEIHBIX TPUBBIUEK (YIIOTPEOICHHS aJTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TpyI0BOTO BOCIIUTAHHUS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4€OHO-MCCIIEI0OBATEIIBCKON A TSIIEHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUIAX JICATEITHBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUHU MPAKTUYCCKUX 3a/1a4 CONMATHHON HANPABICHHOCTH
(B pamMKax CBOETro KJiacca, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY H3yICHHIO TIPO(ECCHil pa3IMIHOTO POJia, B TOM YUCIIC HA OCHOBE
MPUMEHCHHSI ITPEIMETHBIX 3HAHUH 110 XHUMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yiibTaTaM TPYAOBOH JeATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAILHON TpaeKTopun 00Opa3oBaHus, Oy ymieit
npodeccuy U peaau3ai COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) SKOJOTHYECKOTO BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€71ecO00pa3HOro OTHOUICHHS K MPUPOJIE, KaK HICTOYHHUKY CYLIECTBOBAHUS JKU3HU
Ha 3eMiie;

MOHUMAaHHUS II100aTbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM, BIUSHUS S3KOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHHUS HEOOXOUMOCTH UCTIOIB30BAHUS 10 CTHKEHUM XUMUH JUIsl PEIICHUS BOITPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPUATHUS ACUCTBUN, IPUHOCSILIUX BPel OKPYXKaIOIIel MpupoIHOM cpelie, yMEeHHs
MIPOrHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMUECKUE TIOCIEACTBUS MPEANPUHIUMACMbIX IEHCTBUI
U IIpeIoTBpaliaTh UX;

HaJIMYUs Pa3BUTOTO SKOJOTMUYECKOTO MBILICHHUS, SKOJIOTUYECKOU KYJIbTYpbI, OIbITa
JEeSITeIbHOCTH SKOJIOTHYECKON HApaBIEHHOCTH, YMEHUS PyKOBOJICTBOBATHCS MU B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COLIMANILHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMOpoOuu;

7) LIEHHOCTH HAYYHOT'O MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U 00IIeCTBEHHOM MTPaKTUKU;

MOHUMAaHHUS crienu(DUKH XUMHUH KaK HayKd, OCO3HAHUA e€ posiu B GOPMUPOBAHUU
paIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUHU IIEJIOCTHOTO MPEICTaBICHHS 00 OKpYXKaloIIeM
MUpE KaK O eIUHCTBE MPUPOIBI U YeJIOBEKa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U
pelieHny mpooIeM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0c000#1 3HAUUMOCTH XUMUH ISl COBPEMEHHOM ITUBIIIM3AINU: B €€
T'YMaHUCTHYECKOW HANIPAaBIEHHOCTH U BAYKHOU POJIM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOM
KYJIBTYpBI, pEISHUH II00aTbHBIX MPOOIEM YCTOMYUBOTO Pa3BUTHSI UETIOBEYECTBA — CHIPHEBOH,
SHEPreTHUECKOH, MHUIIEBOI U SKOJIOTUYECKOI 0€30MacHOCTH, B pa3BUTHH MEHUIIUHEI,
obecreueHnn yCIOBUH YCIEIIHOTO TPY/Aa U IKOJIOTHUECKH KOM(MOPTHOM KU3HU KAXKIOTO YIieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: IOHUMAHUS CYIIIHOCTH METOOB MMO3HAHUS, HCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCTIONIh30BaTh MOJTy4aeMble 3HAHUS /IS aHAlIM3a U
00BSICHEHUS SIBJICHUN OKPY)KAIOIIET0 MHUPA U MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHHUSI Ie1aTh



000CHOBAHHBIE 3aKIIOYEHHS HA OCHOBE Hay4YHBIX (baKTOB 1 UMCIOIIUXCA JAaHHBIX C I CIBIO
MOJIYYCHHA NOCTOBCPHBIX BBIBOAOB;

CIOCOOHOCTH CaMOCTOSITEIBHO UCIIOIB30BaTh XUMUYECKUE 3HAHUS JUIs PELIeHUs TIpo0ieM B
PCAIBHBIX JKU3HCHHBIX CUTyallUAX;

UHTEpeca K MO3HAHUIO U MCCIIE0BATENbCKON NS TEIbHOCTY;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO H CaMOOOPa30BaHUIO, K AKTUBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHWUM 110 XUMHUH B COOTBETCTBHH C KM3HECHHBIMHU HOTpe6HOCT$IMI/I;
MHTEpeca K 0COOCHHOCTSIM TPyZa B pa3IMYHbIX cepax mpodhecCHOHATBHON AATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHBIE pe3yIbTaThl OCBOCHUS YIeOHOTO MpeaMeTa « XUMHES» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIHOYAIOT:

3HaYUMBI€ U1 (POPMHUPOBAHUS MUPOBO33PEHHS 00YUaIOIINUXCS MEKIUCIUIUIMHAPHbBIE
(MexTIpeIMeTHBIC) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIUE [IEIOCTHOCTh HAYYHON KapTHHBI MHpa
158 CH@III/I(l)I/IKy METOJO0B IIO3HAHUA, I/ICHOJ'II)?:YCMBIX B €CTCCTBCHHBIX HayKaX (MaTCpI/ISI, BCIICCTBO,
SHEprus, sIBICHNE, IPOLECC, CUCTEMA, HAyUHBIN (DAaKT, PUHIINIL, THUIIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIIeI0OBaHNE, HAOIIOICHUEe, U3MEPEHHE, DKCIICPUMEHT U JIPYTHE);
YHHUBEpCaJbHbIE yueOHbIE AeCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYIISITUBHBIE),
obecneunBarorue GopMupoBaHne (PyHKIIMOHATIBHON TPAMOTHOCTH M COLMATBLHON KOMIIETEHITUN
00yJaroIMXcs;

CIIOCOOHOCTH 0OYYAIOIINXCS MCTIOJIb30BaTh OCBOCHHBIC MEXIUCITUTIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCaJIbHbIE yueOHbIE AeUCTBUS B M0O3HABATEIHHON U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHbIE pe3ynbTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCATLHBIMUA YI€OHBIMU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU yqe6HBIMI/I IIO3HAaBaTCJIbHBIMU ,HCP'ICTBHHMHZ

1) 6a3oBbIe JIOTHYECKHE AeCTBHUS:

®  CaMOCTOSATENbHO (hOPMYIMPOBATh U AKTYaTU3UPOBAThH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

®  ONpENENATh 1SN IeATSILHOCTH, 3aaBasi apaMeTpbl U KPUTEPUHU UX TOCTHKCHHUS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

®  JCIOJIb30BaTh IIPH OCBOCHUU 3HAHUH MPHUEMBI JJOTHYECKOTO MBIILJICHUS — BBIJCISITh
XapaKTepHble MPU3HAKU OHATUN U YCTAaHABIIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SABJICHUM;

e BBIOMpATH OCHOBAHUS U KPUTEPHUH JIJIs KJIaCCU(PHUKAIIMY BEIIECTB M XUMUYECKUX PEAKIU;

® YCTaHaBIIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]Yy U3y4aeMbIMU SBICHUSMU;

® CTPOWTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JeTYKTUBHBIE, IO aHAJIOTHH ), BBISBIISITh
3aKOHOMEPHOCTH M MMPOTUBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSAX, (DOPMYIHPOBATH BHIBOIBI
H 3aKJIIOUYECHHS,

® MPUMEHSTH B MpoIlecce MO3HAHUS, UCTIOIb3yEMbIE B XUMUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATH MOIETIbHBIC IPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI)
JJIeMEHTa, XuMudeckas GopMyna, ypaBHEHHE XUMUYECKON PEaKIMi — IIPH PEeIIeHUN
y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 33124, IPUMEHSITh Ha3BaHHBIE MOJICTHHBIE
MPEACTABICHUS JJI BIABICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEIIECTB U
XUMUYECKUX PEAKIUH.

2) 6a3oBble HCCJIEI0BATEIbLCKHE 1eiiCTBUS:



BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIIMIA;
(dbopMynHUpOBaTh IENU U 33]a4l UCCIIeIOBAHNUs, HCIIOJIb30BaTh NOCTABJICHHBIC U
CaMOCTOSTENIBHO C(HOPMYIMPOBAHHBIE BOTIPOCH B KAUECTBE MHCTPYMEHTA ITO3HAHUS U
OCHOBBI JJ151 (JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKICHUM;

BJIaJIETh HaBBIKAMU CAaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUYECKUX
9KCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUs HA0I01aTh 3a X0A0M IIpolecca,
CaMOCTOSITEJIBHO MPOTHO3UPOBATH €TI0 Pe3ysbTar, (OpMyIUpoBaTh 000OIIEHNS U BBIBOIbI
OTHOCHTEIIBHO JIOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHUS, COCTABIATh 000CHOBAHHBIH
OTU€T O poJeIaHHON padoTe;

MPUOOPETATh OMBIT YUEHUYECKOU MCCIIEOBATEIHCKOM M MPOEKTHOM JCSITEIHHOCTH,
MPOSIBJIATH CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEILHOMY ITOUCKY METOJIOB PEIIECHHUS
MPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3JIMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIIMH (HAYIHO -TIOMyJISIpHAs INTepaTypa
XHUMHYECKOTO COJIep)KaHus, CIIPAaBOYHBIE TOCOOUsI, pecypchl MIHTepHeTa), aHATM3UpOBaTh
WHGOPMAIHIO PA3INYHBIX BUIOB U (JOpM IpeACTaBICHNUS, KPUTHIECKH OLIEHUBATD €&
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTE;

(bopMyITHpOBATh 3aNIPOCHI M IPUMEHSTH Pa3IMYHBIE METOIBI TIPU TIOUCKE U 0TOOpE
nHpopmanuy, He0OXOAUMOM JIJIsl BBITIOTHEHHSI YUEOHBIX 3a/1a4 ONPEeIEHHOTO TUTIA;
MIPHOOPETATh OIBIT HCITOJIb30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH 1
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BEIOMPATh ONTUMAIIbHYIO (hOpPMY MpeACTaBICHUS HHDOpMAIUHU (CXEMBI,
rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

WCI0JIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEJCTBA MpU paboTe ¢ XMMHUECKOI
nH(pOpMaIKe: MPUMEHSITh MEXKIPEeIMETHbIE (PU3NUECKUE U MAaTEMAaTHYECKUE) 3HAKH U
CUMBOJIBI, (opMyIIbl, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OBnaneHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMUA I[EflCTB](IﬂMI/IZ

3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBI B X0/1€ Haiora

W/WI TUCKYCCHH, BBICKA3bIBATh UaeU, GOPMYIUPOBATH CBOM MPEIJIOKEHNUS OTHOCUTENIHEHO
BBITIOJIHEHUS TIPE/UI0KEHHON 3a1a4u;

BBICTYNATh C NMPE3EHTAIUEH pe3yIbTaTOB MO3HABATEILHOM IESTEIBLHOCTH, MOJTY4YEHHBIX
CaMOCTOSITEJIBHO HJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBHITIOJHEHUN XUMUYECKOTO
AKCIIEPUMEHTA, MPAKTHUECKON padOThI 10 UCCIIEIOBAHUIO CBOWCTB U3y4aeMBIX BEIIIECTB,
peauzanuu yueOHOro MpoeKTa u (OpMyaupoOBaTh BBHIBOIBI

0 pe3yNibTaTaM MPOBEAEHHBIX UCCIIEIOBAHUHN MYTEM COTJIACOBAHUS MO3UIIUINA B XOJ€
oOCcyXKeHHs 1 0OMEHa MHEHUSIMHU.

OBJ'Ia,[[eHI/IC YHUBCPCAJIbHBIMU PETYIIATUBHBIMU JIeHCTBUSMU:

CaMOCTOSITENIbHO [UIAHUPOBATh U OCYLIECTBIATH CBOIO MIO3HABATENLHYIO IEATEIIbHOCTD,
omnpenenss e€ eI U 337a4H, KOHTPOJIUPOBATh U 110 Mepe He0OX0AUMOCTH KOPPEKTUPOBATh
MpeyUlaraeMblii aITOpUTM ASUCTBUI MPH BHIMOJIHEHUH YUYEOHBIX U UCCIIEI0BATENbCKUX
3ajau, BIOMpaTh Haubosee 3(hhekTUBHBIN cOCcO0 UX pelIeHus ¢ y4ETOM MOITy4eHHUs] HOBBIX
3HAaHUH O BEIECTBAX U XUMUYECKUX PEAKIIMIX;



¢ OCYHICCTBJIATH CAMOKOHTPOJIb CBOCH AEATSIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOIICHKH.

I[NPEJAMETHBIE PE3VJIbTATDBI

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)aroT:

e chOpPMHUPOBAHHOCTH MPEACTABICHUN O XUMHUYECKON COCTABIIAIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa, POJIM XUMHUHU B TIO3HAHWUH SIBJICHUH MPUPOJIBI, B (GOPMUPOBAHUH MBITTUICHHS 1
KYJIbTYpbI JITYHOCTH, €€ (YHKITMOHATHHOU IPAMOTHOCTH, HEOOXOIMMOM TS pelIeHUs
MPAKTUYECKHUX 33J1a4 U HKOJOTHIECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOTHON Cpeae;

® BJIQJICHHE CHCTEMOM XUMUUYECKUX 3HAHHM, KOTOPAasi BKIFOUAET: OCHOBOTIOJIATAFOIINE TIOHSITHS
(XMMUYECKHI JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJ1a, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, XUMHUECKas CBA3b, CTPYKTypHas Gopmyna (pa3BEpHyTas U
COKpaIEHHAas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00bEM, YIIIEpOIHBIN CKETET,
(GyHKIMOHATBHAS TPYIIA, paauKal, U30MEpHsl, U30Mepbl, TOMOJIOTHYECKHM PsiJl, TOMOJIOTH,
YIJII€BOIOPOBL, KUCIOPO U a30TCOAEpKAILHNE COEAMHEHUSI, MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COSAMHEHMUSI); TCOPUU U 3aKOHBI (T€OpUs
CTpOEHHMs opraHnueckux BemecTtB A. M. bytiepoBa, 3akoH cOXpaHEHHUSI MacChl BEIIECTRB);
3aKOHOMEPHOCTH, CAMBOJIMYECKUH S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHNUS, JICKAIINE B
OCHOBE MOHUMAaHUS MPUUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, (DaKTOJIOTHYECKHE
CBEICHUSI O CBOMCTBAX, COCTaBE, MMOJIYyYEHUU U OE€30M1aCHOM HCIIOJIb30BAHUN BaKHEHIIUX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOM JIeATEIHbHOCTH YEJIOBEKa;

¢ chopMUpPOBAHHOCTH YMEHUM BBISBIIATH XapaKTepHbIE IPU3HAKU MOHITUN, YCTAHABIUBATD UX
B3aMMOCBSI3b, UCII0JIB30BAaTh COOTBETCTBYIOIINE IMOHITHS IPYU ONIMCAHUU COCTAaBa, CTPOEHUS
Y MIPEBpAIICHUI OPraHUYEeCKUX COCTUHEHUN;

¢ chopMUPOBAHHOCTH YMEHUU HUCIMOJB30BATh XUMUYECKYIO CHMBOJIMKY JIJIsl COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHO) (popMysl opraHu4YecKux
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIINI, N3rOTaBIUBATh MOJIETN MOJIEKY
OpPraHMYECKUX BEUIECTB ISl WIUTIOCTPALMU UX XMMUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOEHHS;

e chopMUpPOBAHHOCTH YMEHUN yCTAaHABIMBATH MPUHAAIEKHOCTh U3YYEHHBIX OPraHUUECKUX
BEIIECTB 10 UX COCTAaBY M CTPOCHHIO K ONIPEACTIEHHOMY KIIACCy/TPYIIe COeTMHEHUN
(YrieBoI0po/ibl, KUCIOPOI U a30TCOAEPKAIUE COSAMHEHNS, BHICOKOMOJIEKYISIPHBIE
COeIMHEHU ), TaBaTh UM Ha3BaHUs 1o cucremarndeckoit HomeHknarype (IUPAC), a Takxke
MIPUBOJINTH TPUBHUATILHBIC HA3BAHUS OT/AEIBHBIX OPTaHUYECKHUX BEIIECTB (STUJICH, TPOIUJICH,
alleTHIICH, STUJICHTJINKOIIb, TTUIEpUH, PeHom, popManpIaeru, aleTaibAerui, MypaBbuHas
KHCJIOTa, YKCYCHAs KUCJIOTA, OJICMHOBAs KUCJIOTA, CTEAPUHOBAsA KUCIIOTA, TI0K034,
bpyKTO3a, Kpaxma, eJUII0NI03a, TIUIHH);

e chopMUPOBAHHOCTH YMEHHUS OTPEENIATH BUbI XUMUYECKOU CBSI3U B OPTaHUYECKUX
COEIMHEHUSX (OAUHAPHBIE U KPATHBIE);



¢ chOpMHUPOBAHHOCTH YMEHUS MPUMEHSATH TOJI0KEHUS TEOPUU CTPOCHUS OPraHMYECKIX
BemiectB A. M. BytnepoBa aist 00bsCHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

e chOpMHUPOBAHHOCTH YMEHHUI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NUECKUE
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTEIIECH PA3IMUHbIX KJIACCOB OPraHU4YECKUX
BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIMJICH, alleTHIIeH, OyraaueH- 1,3, merunoyramuen-1,3,
O€H30J1, METAHOJI, TAHOJI, STUJIEHIJINKOJIb, TNIMLEPUH, (DEHOJI, alleTalbAeT U, MypaBbUHas U
YKCYCHasl KMCIIOTbI, IJIF0K03a, Kpaxmal, LeJUIi0J103a, aMUHOYKCYCHasi KUCIIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEX/1y HUMU YPaBHEHUSIMU COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIHi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

e c(hopMUPOBAHHOCTH YMEHHUS XapaKTEPU30BaTh HICTOUHUKH YIIIEBOIOPOJHOIO ChIPbs (HEPTS,
MIPUPOJIHBIN ra3, yroiib), ClocoObl X MEPepadOTKH U MPAKTHUYECKOE IPUMEHEHNE IPOTYKTOB
nepepaboTKH;

e c(hopMUPOBAHHOCTH YMEHUN MPOBOJAUTH BHIYUCICHUS 10 XUMUYECKUM YPaBHEHUSIM (MacCHhl,
00BbEMa, KOJIMYECTBA HCXOJHOTO BELIECTBAa MIIM MPOAYKTa pEeaKIIUU [0 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOTO M3 UCXOJHBIX BELIECTB
WM MPOJIYKTOB PEaKLnn);

e chOpMHUPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOM 3HAHUH 00 OCHOBHBIX METOAaX HAYYHOTO
MMO3HAHUS, UCIOJIb3yEMbIX B XMMUU MPU U3YYEHUH BEIIECTB U XUMHUYECKUX SBJICHUN
(HaGnrofeHue, u3MepeHue, SKCIIEPUMEHT, MOJIETUPOBAHUE), UCTIOJIB30BaTh CUCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHSTHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYalIUsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

e chOpMHUPOBAHHOCTh YMEHUH COOIIOIATH MTPaBUJIa TI0JIb30BAHUS XUMHUYECKOHN MOCYI0U U
J1a00paTOpPHBIM 000PYIOBAHUEM, a TAK)KE MpaBmiia OOpaIieHus ¢ BEIECTBAMHU B
COOTBETCTBUU C MHCTPYKUHUSMH IO BBIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OTIBITOB;

¢ chopMUPOBAHHOCTH YMEHUH MIJIAHUPOBATH U BBINOIHATH XUMUYECKUI SKCIIEPUMEHT
(mpeBpalieHust OpraHMYeCcKUX BEIIEeCTB MIPU HArPEBAHUHU, TIOJTyYSHHE STUJICHA U U3yUYEHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIMHN OPTaHUUYECKUX BEIIECTB, JeHATypalus OEIKOB MPH
HarpeBaHUH, [IBETHbIE PEaKIIMU OEJIKOB) B COOTBETCTBUH C MPaBUIAMU TEXHUKH
0€30MacHOCTH MPU OOPAIEHUH C BELIECTBAMH U Ja00PAaTOPHBIM 000pyIOBaHHEM,
MIPEJICTaBIATh Pe3yJIbTaThl XUMHUYECKOIO SKCIIEPUMEHTA B (hopMe 3amucu ypaBHEHU N
COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

¢ chopMUpPOBAHHOCTH YMEHUN KPUTHUECKH aHATU3UPOBATH XUMHUECKYI0 HHPOPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpelCTBA MaccoBoi uHpopmaiuu, UntepHer u
JPYTHX);

e chopMUpOBaHHOCTH YMEHUN COOIIOAATH MPABUIIA HKOJIOTHUECKHU 1[EIeCO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOM AEATEILHOCTHU B IENAX COXPAHEHHS CBOETO 3/I0POBbA U
OKpYXarolllel MPUPOJTHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3/ICUCTBUS HA )KUBBIE
OpraHu3Mbl ONPeIeIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAas cMblca nokazarens [TK,
MOSICHATH Ha MPUMeEpax CroCOObl YMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKA;

e s 00y4arOUUXCs C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI: YMEHUE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX O3HAHUS BEILECTB U XUMUYECKUX SBJICHUH;

® IS CIIENBIX U CIA00BUISIIMX O0YJArOMIUXCs: YMEHUE HCIIONIBb30BaTh PEIbe(PHO-TOUCUHYIO
cucreMy obo3HaueHuit JI. bpaiins st 3anucu Xxumuueckux Gopmyi.

11 KJTACC

Hpe,Z[MeTHLIC PE3YJIbTaTbl OCBOCHUS KypCa «061_[[351 1 HCOPraHUYCCKasA XUMHUA» OTPAKAIOT:
L4 C(l)OpMI/IpOBaHHOCTB HpeHCTaBHCHHﬁI 0 XUMHUYECKOM COCTaBIISIONICH eCTCCTBeHHO-HaquOﬁ
KapTUHBI MUpa, POJIM XUMHU B ITIO3HAHUN SIBJICHUIM npupoanl, B (I)OpMHpOBaHI/II/I MBIIIJICHUA U



KYJIBTYPBI JINTYHOCTH, €€ PYHKIMOHAITBHON rpaMOTHOCTH, HEOOXOAMMOM JJIsl PeIICHUS
MPAKTUYECKHX 33J1a4 U HKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEAE;
. BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHUI, KOTOPasi BKIKOYAET: OCHOBOIMOJIArat0IINE
MOHATHSA (XMMHYCCKHIA SJIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BAJIGHTHOCTD, JIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb
OKHUCIICHUS, XUMUYECKas CBsI3b (KOBaJIEHTHAs, MOHHAS, METAJUIMYECKas, BOJOPOAHAS),
KPHUCTAJUIMYECKas PEeIIETKA, TUIbl XUMHYECKUX PEAKLIUI, PACTBOP, JJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AIEKTPOITUTHYECKAS JUCCOLUALINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON PEaKIiu, XUMHUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
BIEKTPOJIUTUYECKON AUCCOUMALNY, nepruoandeckuii 3akoH . 1. Menaeneesa, 3akoH
COXpAaHEHUS MacCChl BEUIECTB, 3aKOH COXPAHEHHS Y MIPEBPALLECHHS YHEPTUHU TTPH XUMUYECKUX
peaKIusIX), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK XUMUW, MUPOBO33PEHUYECKHE 3HAHUS,
JIe)KAIlMEe B OCHOBE MOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBIICHHU U,
(hakTOJIOTHYECKUE CBEJICHUSI O CBOMCTBAaX, COCTaBe, MOJIYUeHUH 1 0€30MaCHOM HCIIOIh30BaHUN
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITEIILHOCTH YEIOBEKa;
. c(hOpMUPOBAHHOCTh YMEHUH BBHISIBIIATH XapaKTEPHBIC MPU3HAKU TIOHATHH, YCTAaHABIUBATh
HX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS P ONMHCAHUN HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;
. c(hOpMUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMHUYECKYIO CUMBOJIUKY JJISI COCTABIICHUS
(hopMy BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIINI, CHCTEMAaTHYECKYI0 HOMEHKIIATYPy
(IUPAC) u TpuBHalIbHBIE HA3BaHUS OT/ICIBHBIX HEOPraHUYECKUX BEIIECTB (yrapHbIH ras,
YIJIEKUCIIBIN a3, aMMHUAK, Talll€éHas U3BECTh, HETaIlIEHas! U3BECTh, MUThEBAS COJA, MUPUT U
Jpyrue);
. c(OpMUPOBAHHOCTh YMEHUI ONPeNesTh BAJIEGHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSIX Pa3JIMYHOIO COCTaBa, BUJI XUMUYECKOH CBSI3U
(KoBasieHTHAas, HOHHAs, METAJUIMYECKasi, BOJIOPOAHASA) B COEIMHEHUSX, TUI KPUCTANTNYECKOM
PEETKY KOHKPETHOTO BEIeCTBa (aTOMHasi, MOJIEKYJIIpHas, HOHHAs, METaJUTMYecKas ), XapakTep
Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COECAUHEHMII;
. c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
10 MX COCTaBY K OINpeAeIEHHOMY KIIACCy/TpyIIe COeIMHEHUH (IIPOCThIE BELIECTBA — METAJUIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);
. c(hOpMUPOBAHHOCTh YMEHUIN PACKPHIBATh CMBICI MEPUOMUECKOTo 3akoHa /I
W. MenneneeBa u IEMOHCTPUPOBATh €T0 CUCTEMATHU3UPYIOLYI0, 0ObSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKINU;
. c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JIeMEHTOB 1—4 nepuoaos [lepuoanueckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, HCIOJb3Ys MOHATHS «S-, P-, 0-37IEKTPOHHBIC OPOUTAITNY, «IHEPTeTHUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHU S CBOMCTB XUMHUYECKHUX DJIEMEHTOB U UX
COEMHEHMH Mo nepuoaaM u rpynnam [lepuoandeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB /.
H. Menneneena;
. chOpMUPOBAHHOCTh YMEHUI XapaKTeprU30BaTh (OMUCHIBATH) O0IIME XUMUYECKHE
CBOMCTBA HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, TOATBEPKAATH CYILIECTBOBAHUE
TEHETUYECKOM CBS3U MEXIY HEOPraHUUYECKMMHU BELIECTBAMU C MOMOLIBIO YPAaBHEHUN
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINNM;
. c(hOpMUPOBAHHOCTH YMEHUS KIacCU(PUIIMPOBATH XUMUYECKHE PEAKIIUU TIO PA3IMUYHBIM
MpHU3HaKaM (YUCITY M COCTaBYy pearupyrolyux BelecTB, TemioBoMy 3hdexTy peakium,
M3MEHEHUIO CTETMeHEeH OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);
. c(hOpMUPOBAHHOCTh YMEHUI COCTaBJIATh YPABHEHHUSI PEAKIIUN PA3IUYHBIX TUIIOB, TIOTHBIE
Y COKpanI€éHHbIC YpaBHEHUS peaKlnii HOHHOTO 0OMEeHa, YUUTHIBAsI YCIOBHS, IPH KOTOPHIX ITH
peaKuuu UAYT 10 KOHIIA;



. c(OPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIIH, TIOATBEP)KIAIOIINE KaUeCTBEHHBII
COCTaB Pa3JIM4YHbIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUYECKHUX BEILECTB;

. c(hOPMHUPOBAHHOCTh YMEHHUH PAaCKPBIBATh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBLHBIX
peaxiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;
. c(OPMHUPOBAHHOCTh YMEHHUH OOBSICHITh 3aBUCUIMOCTh CKOPOCTH XHMHYECKON PEaKIIuHA OT

pa3nuYHbBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PaBHOBECHUS B 3aBUCUMOCTH OT
BHelHero Bo3aercTeud (npunuun Jle Illarense);

J c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHE TIPOIIECCHI, JICXKAIIIE B
OCHOBE IIPOMBIIJIEHHOTO TOJY4YEHUs CEPHOM KHCIIOThI, aMMHaKa, a TaKXkKe cpopMUpPOBAHHOCTh
MpeACTaBICHUI 00 00X HAYYHBIX IPUHIIUAIIAX U KOJOTHUECKHUX MPoOIeMax XUMUIECKOTO
IIPOU3BOJICTBA;

J c(hOopMUPOBAHHOCTHh YMEHUH MTPOBOJIUTH BHIYUCIICHUSI C UCTIOJIB30BAHUEM TTOHSTHS
«MaccoBasi J0Js BEIIECTBA B PACTBOPE», 0ObEMHBIX OTHOILIEHHUH ra30B MPU XUMHUYECKUX
peaxkusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
uu 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECTB, TEIIOBOTO A eKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, TPEBPALICHUS U COXPAHEHUS SHEPTUH;

. c(hopMUPOBAHHOCTh YMEHUH COOJIOIATh MTPaBUJIa TI0JIb30BAHUS XUMUYECKOHN TIOCYI0H U
1ab0paTOPHBIM 000PYI0OBAHUEM, a TAKXKE MTpaBUiia OOpaIeHUs C BEIECTBAMHA B COOTBETCTBUH C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

J c(hOpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BBITIOTHATH XUMUYECKUH AKCIIEPUMEHT
(pa3nokeHue nepoKcuaa BOJOpO/ia B IPUCYTCTBUM KaTaanu3aTopa, ONpeieIeHUe Cpeibl
PacTBOPOB BEIIECTB C OMOIIbI0 YHUBEPCATLHOTO UHIMKATOPA, BIUSIHUE Pa3IMuHbIX (JaKTOPOB
Ha CKOPOCTh XUMUYECKON PEaKINH, peakii HOHHOTO 0OMEHa, KaYeCTBEHHbIE PEaKIIMU Ha
cynbdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHHMSI, PEIlIeHNE SKCIIEPUMEHTAIbHBIX
3aja4 1o remam «Metamibel» U «Hemeramib») B COOTBETCTBUH C MPAaBUIIAMU TEXHUKH
0€301MacHOCTH MPU 0OPAIEHNH C BEUIECTBAMH U JJaOOPAaTOPHBIM 000pYyJIO0BaHUEM, TTPEACTABIISITh
pe3yNbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alucu YpaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3Y/IbTATOB;

J c(hOpMUPOBAHHOCTh YMEHUI KPUTUUYECKU aHAJIM3UPOBATh XUMUYECKYI0 HH(POPMALIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKaluu, IHTepHeT u
JPYTHX);

J c(hOpMUPOBAHHOCTh YMEHHI COOIIIOIaTh MPaBUIia SKOJIOTUYECKH 11eJIeCO00pa3HOTO
MOBEICHUA B OBITY U TPYAOBOM JAESITEILHOCTH B LENAX COXPAHEHUS CBOETO 3/10POBbS U
OKpY’Karolllel MPUPOJIHON Cpefibl, 0CO3HABATH OMACHOCTh BO3JICHCTBUS Ha KUBbIE OPTaHU3MBbI
ompeenéHHBIX BEIIeCTB, TOHUMas cMbIch nokazatens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEIIOBEKa;

L4 JJIA o6yqa}0mnxc;1 C OIpaHNUYCHHBIMU BO3MOKHOCTAMMU 3J0POBbsA: YMCHUC IIPUMCHATH
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHUS BCIICCTB U XUMUYCCKHUX HBHGHHﬁ;
L4 JJIA CIICIIBIX 1 CJ'Ia6OBI/II[$IHII/IX 06yqa}omnxcm YMCEHHUEC UCIIOJIb30BATh penbe(bHo-

TOYEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins 1uisd 3anucu XuMHYecKux GopmyIl.



2. COOEP)XAHUE YUYEBHOI'O ITPEJJMETA «XUMMUS» 11O TOAAM
N3YYEHUA

10 xiacc (oauH yac B HeJIeI0, Bcero 34 yaca)
OPTAHNYECKAS XUMUSI
Teoperuyeckne 0OCHOBBI OPraHU4YeCKON XUMUM

[Ipenmer oprannueckoi XuMuu: e€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

B [TOJIyYE€HUU HOBBIX BEILIECTB U MaTepuanoB. Teopus CTpOEHUsI OPraHUYECKUX COEAUHEHUH A.
M. BytnepoBa, e€ ocHOBHBIE MOJI0KeHUsA. CTPYKTypHBIE (hOPMYIIbI OPraHNYECKUX BEIIECTB.
I'omomnorus, uzomepust. XuMudeckasi CBsI3b B OpPraHMUECKUX COCMHEHUIX — OJUHApHBIE U
KpaTHbIE CBA3H.

[Ipencrasnenue o kiaccudukanuu opranndeckux Bemiects. HomeHknarypa opraHum4ecKux
COeIMHEHUH (cucTeMaTHiecKas) M TpUBUAIbHbIC Ha3BaHUS BaXXHEHIINX MpeIcTaBUTEIeH
KJIACCOB OPraHU4YeCKUX BELIECTB.

OKCIIepMMEHTaJIbHBIC METOAbI M3YUCHHMS BEIISCTB U UX IIPEBPAIICHUN : O3HAKOMJIICHHE C
o6pa3uaMH OpraHNM4Y€CKHX BCHICCTB 1 MaTC€pHUajlaMi Ha KX OCHOBEC, MOJACIIMPOBAHNUE MOJICKYII
OPraHn4YcCKuXx BCIICCTB, Ha6J'II-O,I[eHI/Ie H OIMMCAaHNC JCMOHCTPAINOHHBIX OIILITOB I10
MIpEBPAICHUIO OPraHUYCCKUX BCIICCTB IIPpU HAIrpCBaHUH (l'IJ'IaBJIeHI/Ie, O6yTJ'II/IBaHI/Ie nu ropeHHe).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUYECKHH psil. MeTaH U 3TaH — npocTeifime
IPEJCTaBUTEIIN AJIKAHOB: (PM3MUECKUE U XUMUYECKUE CBOMCTBA (PEaKLMH 3aMELICHUS U
TOPEHUs1), HAXO0XKICHUE B IPUPOE, OTyuYeHHE U IPUMEHEHHE.

AJKEHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUN psil. DTUIIEH U IPOIUJIEH — IPOCTENIIINE
NPEJCTaBUTENIN AIKEHOB: (PM3MUECKUE U XUMUYECKUE CBOMCTBA (pEeaKLMU TUAPHUPOBAaHNS,
rajJloreHUPOBaHUS, TUAPATALIUH, OKUCICHHS U TIOJIMMEpU3allu1), MOJyYeHUE U IPUMEH €HUE.
Ankanuensl: Oyraguen-1,3 u Mmetunoyraauen-1,3: crpoeHue, BaxXHEHIINEe XUMHUUECKUE
cBoiicTBa (peakuus noaumepusanun). [loydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.
AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOCHMS, TOMOJIOTUYECKUN PsiJl. AETUIICH — MPOCTEUIINIA
MPEJCTaBUTEINb ATKHHOB: COCTaB, CTPOCHHUE, (PU3MUeCKre U XUMUUECKUE CBOMCTBA (peaKIuu
THJIPUPOBAHUS, FAIOTEHUPOBAHNS, THAPATALIUH, TOPEHUS ), TOTyUeHUE U IPUMEHEHHE.
Apensl. bensoun: cocras, cTpoeHHe, GU3NUECKUE U XUMUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUA), IIOJIydEHUE U IPUMEHEHUE. 101y01: cocmaes, cmpoeHie,



Qusuueckue u Xumuieckue ceolcmea (Peakyuu eanio02eHupoO8anus U HUMPOBAHUs), NOTyYeHue U
npumenenue. TOKCMYHOCTb apeHOB. I eHeTHYECKas CBA3b MEXy YII€BOAOPOAAMH,
MIPUHAUIEKAITUMU K Pa3IMYHbIM KJIaccaM.

[TpupogHBIe HICTOYHUKY YTIeBOA0pOa0B. [Ipupoanslii ra3 u nomyrHsle HedTsHbIe ra3sl. HedTh
u e€ nmpoucxoxaenue. CrnocoOsl mepepadoTKu HeYTH: TIEePEroHKa, KPEKUHT (TEPMUYECKUH,
KaTaIMTHIecKuil), muposus. IIponykTel mepepaboTku He(hTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBI yroib U NPOAYKThI €ro nepepadoTKH.

OKCHEPUMEHTAIbHBIC METOIbl M3YUCHUS BEIIECTB U UX IPEBPAIICHUN : 03HAKOMJIICHUE C
oOpas3iiaMu TIacTMAcC, KayayKOB U Pe3uHbI, KOJUIeKInH «HedTh» 1 «YT0Jb», MOICINPOBAHNE
MOJIEKYJI YTII€BOIOPOIOB M rajJOT€HOIPOU3BOAHBIX, POBEICHUE MPAKTHYECKON PaOOTHI:
MOJIy4Y€HHUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnple 3a1aun.

Brruucnenus mo ypaBHEHHUIO XUMUUECKOU peakiuu (Macchl, 00bEMa, KOJTMYECTBA HCXOIHOTO
BEIIIECTBA WM MPOJIYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMYECTBY OJHOTO 3
HCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

Hpe)IGJ'IBHI)Ie OJHOATOMHBIC CIIMPTEI. MetaHoa 1 3TaHOII: CTPOCHHUC, (1)H3PI‘—I€CKI/IC U XUMHYECKHUE
CBOMCTBA (PEaklMy ¢ aKTUBHBIMHU METAJJIAMHU, TAJIOT€HOBOIOPOJaMH, TOPEHHE), TPUMEHEHHE.
Boopoabie cBs3M MEXTy MOJIEKYJIaMH CIIUPTOB. JlelicTBHEe MeTaHOJIa U ATaHOJIa Ha OPTaHU3M
YeoBeKa.

MHoroaToMHbI€ CIUPTHL. DTUJIEHTIUKOIb U TIUIEPUH: CTPOEHHUE, (PU3HUECKUe U XUMUYECKUE
CBOMCTBa (B3aMMOJIEHCTBHE CO IIEIOYHBIMU METAJUIAMH, KaueCTBEHHAs peaklus Ha
MHOTOATOMHBIE CITUPTHI). JlelicTBUE Ha opraHnu3M desioBeka. [Ipumenenne rimiepruHa u
STUJICHTJIUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH ()eHOIIa.
[Ipumenenue ¢eHoa.

Anbrerunpl u kemorsi. opManblerul, aleTajibAerua: CTpoeHre, GU3nYecKrue 1 XUMHUECKUe
CBOMCTBa (peaKuy OKUCICHHUS U BOCCTAHOBJICHUSI, KAUECTBEHHbIE PEaKIUH), IOTyYeHUue U
MIPUMEHEHHUE.

OaHOOCHOBHBIE MpeieNibHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAs! KUCIOTHI:
CTpoeHue, (pu3nvecKkre U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME 71 KJlacca KUCIIOT, peaKIus
sTepuduKalnn), HodydeHue u npumeHenue. CtreapuHoOBas U OJIEUHOBASI KUCIOTHI KaK
MIPEJICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT,
WX MOIOIIeE IeHCTBUE.

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 ciokHbIX 3pupoB. JKupsi.
I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas posb JKUPOB.

VYrneBojpl: cocTaB, KiaccuGUKaIMs YrieBoJA0B (MOHO-, IU- U MOJIKUcaxapuabl). [ mroko3a —
MPOCTEHIINI MOHOCAaXapua: 0COOEHHOCTH CTPOSHHS MOJIEKYJIbl, (DU3HUECKHUE U XUMUYECKUE
cBolicTBa (B3aumoeicTue ¢ ruapokcuom menu(ll), okucaenrne aMMuadHbpIM pacTBOPOM
okcuaa cepedpa(l), BocctaHoBIEHHE, OPOKEHHE TIIFOKO3BI), HAXOKIECHUE B PUPOJIE,
MpUMeHeHne, ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nemntono3a kak npupoaHbie noaumepsl. CTpoeHne Kpaxmana U UEUII0NIO3bI.
du3nyecKkue U XUMHUYECKHE CBOMCTBA Kpaxmaina (THIPOIu3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YUEHUS BEIIECTB U UX IIPEBPALEHUN | IPOBEJCHHUE,
HaOJI0/IeHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIMPTOB, KAUECTBEHHbIE
peaKIMy OJTHOATOMHBIX CIIUPTOB (OKUCIIeHUE dTaHoa okcuaoM Meau(Il)), MHOroaToMHBIX
CMpTOB (B3auMoJelicTBUe rimuepuna ¢ ruapokcuaom meau(ll)), anbrernnos (okucieHue
aMMHa4YHBIM pacTBopoM okcuzaa cepedpa(l) u ruapoxcunom meau(1l), B3aumoaeiicteue




KpaxMaja ¢ HOJI0M), IIPOBEICHNE TPAKTHYECKON pabOThI: CBOKWCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

PacyérHble 3anaun.

Bbruncnenus mo ypaBHEHUIO XUMHUECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WM TPOJIYKTa PEAKIMH 110 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
HCXOJHBIX BEILECTB WUJIM MPOIYKTOB PEAKIUN).

A3oTcoepKamye OpraHnyeCcKue COSqUHEHUS.

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OpraHUYECKue coeTuHEHUs. PU3NUECKue U XUMUYECKHE
CBOMCTBa aMUHOKHUCJIOT (Ha MpUMepe IIUIUHA). buosiornyeckoe 3HaueHue aMMHOKUCIIOT.
[TenTuapr.

benku kak npupoaHbIE BEICOKOMOJIEKYIISIpHBIE coequHenus. [lepBuunas, BTopuyHas u
TPETUYHAs CTPYKTypa O0eIKoB. XMMHUYECKHE CBOMCTBA OEIKOB: THAPOIN3, IeHATYypalus,
KaueCTBEHHbBIE PEAKIIH HA OEIKH.

OKCIIepUMEHTAIbHBIE METO/IbI M3YUEHHS BEIIECTB U UX MPEBPALICHU : HAOII0ACHNE U ONMCAaHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATypalus OeJIKOB NPU HArpeBaHUU, LIBETHHIE pEaKUu OEJIKOB.
BricokoMoOIeKY IS PHBIE COCAUHEHU S

OCHOBHBIE IOHATHUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COETMHEHNI: MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, CTENIEHb NOJIMMEpPU3AIUH, CPEIHSS MOJIEKyIsIpHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHNN — OJIMMEPU3AIUA U TIOJUKOHICHCALNS.

OKCIIepUMEHTAJIbHBIC METOAbI M3YUCHHS BEIISCTB U UX IIPEBPAIICHUN . 03HAKOMIICHHE C
06p33].[aMI/I IMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAacCC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeIMETHBIX CBSA3EH MPU U3YYEHHUH OpraHndeckoil xumuu B 10 knacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX IMOHATHIA, TaK U
MOHATHH, SBISIONIMXCS CUCTEMHBIMU JJIS1 OT/ICTBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
OOmire ecTecTBEHHO-HAYYHBIC TTOHATHUS: SIBIICHUE, HAYYHBIH (DakT, THIIOTE3a, 3aKOH, TEOPHSI,
aHaJM3, CUHTE3, KiIacCH(PUKALIUS, IIEPHOAMIHOCTh, HAOIIOICHUE, U3MEPEHHE, SKCIICPUMEHT,
MOJICITUPOBAHUE.

dwusmka: MaTepusi, SHEPTHUs, Macca, aToM, AIEKTPOH, MOJICKYJIa, SHEPIeTUICCKUI YPOBEHB,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHUE BEIIECTBa, (PU3NYCCKHE BETUYNHBI M € THHHIIBI
WX U3MEPCHUSI.

buosorus: kierka, opranusm, ornocdepa, 0OMEH BEIIECTB B OpraHu3me, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (OENIKU, YIIIEBOIbI, )KUPBL, (DEPMEHTHI).

['eorpadusi: MUHEpaIIbI, TOPHBIC TOPO/IBI, TIOJIC3HBIC HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.
TexHONOT | MUIIEeBbIC MPOAYKThI, OCHOBBI PAIIHOHAILHOTO TTUTAHUS, MOIOIIIUE CPEIICTBA,
JICKApCTBEHHBIC H KOCMETUYECKHUE TIpenapaThl, MaTepUaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYCCKHIX
BOJIOKOH.

11 KJIACC(oaun yac B Helelr0, Bcero 34 yaca)
OBIIASA U HEOPTAHUYECKASA XUMUSA
TeopeTl/IquKne OCHOBBI XUMHUH
XHUMHUYECKUH dIIEMEHT. ATOM. ﬂﬂpO aToMa, U30TOIIbI. 3HeKTpOHHa§I 000JI04Ka.
DHepreTUYecKre ypoBHU, MOAYPOBHH. ATOMHBIC OpOUTAIIH, S-, P-, 0- ameMenThI. OcOOEHHOCTH

pacripeielieHus! 3JIEKTPOHOB 10 OPOUTANISIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.



IIepunonnueckuii 3akoH u [lepuoanueckas cucteMa XUMHYECKUX NIEMEHTOB /1.
N. MenneneeBa. CBsi3b IEPUONUECKOT0 3aK0Ha U [leprnoanyeckoil cucTeMbl XMMHUECKUX
aneMenToB J[. 1. MeHeneeBa ¢ COBpeMEHHOM Teopueil CTpOEHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOXKHBIX BEIIECTB
10 TpyHIam  nepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKHU.

Crpoenue BemiecTBa. XMMHUUYECKast CBs3b. BUABI XUMUYECKOM CBA3M (KOBaJCHTHAs
HENoJIIpHAasl U MOJISIpHas, HOHHAs, MeTaJuInyecKas). MexaHu3mMbl 00pa30BaHusl KOBAJIEHTHOM
XUMUYECKOM CBsI3U (OOMEHHBIN U IOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTS.
DneKTpoOTpULATENbHOCTh. CTeNeHb OKUCIEeHUS. VIOHBI: KATUOHBI ¥ @HUOHBI.

BemecTBa MOJIEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH MTOCTOSIHCTBA COCTaBa
BEIECTBA. THUIbI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTDb CBOICTBA BEILIECTB OT TUIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[TonsaTHe 0 nucnepcHbBIX cucteMax. MICTHHHBIE M KOJUTOUMAHBIE pacTBOPBI. MaccoBas 1o
BEILIECTBA B PacTBOpE.

Knaccudukanus Heopraunueckux coeAuHeHnil. HoMeHkiaTypa HEOpraHnyecKux BEIECTB.
I'eneTndeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANUX K PAITUYHBIM KJIACCAM.

Xumunyeckas peakuus. Knaccupukanus XuMUYeCKUX peakiuil B HEOPraHUYeCcKon 1
OpPraHNYeCKON XUMHUU. 3aKOH COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U NIPEBPAILICHUS
SHEPrUM MPU XUMUYECKUX PEAKIUSX.

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3uYHbIX (akTopoB. OOpaTUMbIE PEAKIIHH.
Xumuueckoe paBHoBecHe. DAaKTOPBI, BIUSIONIME HA COCTOSTHUE XUMUYECKOTO PABHOBECHSL.
[Tpunnun Jle Harense.

OnexTponutruyeckas auccoruanus. CuibHbIe U ciadble 1eKTpoauThl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTPAJIbHAS, IEJIOYHAs.
OKHCANTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

SKCHCQI/IMGHT&]’IBHHC MCTOABbI U3YYCHUA BCHICCTB U UX H[)GB[!&![!@HHﬁZ JACMOHCTpalunsa Ta6J'H/IH

«ITepnoanueckas cucreMa xumudeckux 3neMeHToB [. 1. MenneneeBay, n3ydeHue Moienen
KPUCTAJUTMYECKUX PEIIETOK, HAOIIOICHHE

Y OTIMCaHWe JEMOHCTPAIMOHHBIX U J1a00PaTOPHBIX OMBITOB (Pa3jI0KEHHUE MTEPOKCHIIA BOJIOPOIA B
MPUCYTCTBUU KaTaau3aTropa, ONpeAesICHHE Cpebl pAaCTBOPOB BEIECTB C IIOMOIIIBIO
YHUBEPCAIBHOTO HHIUKATOPA, PEAKIIMK HOHHOTO 0OMEHA), MPOBEACHHE MPAKTHIECKON paboThI
«BnustHue pa3auvHbIX GAKTOPOB HA CKOPOCTh XMMHYECKON PEaKITUn.

Pacuérnbie 3agaun.

Pacuértnl mo YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMUYCCKHUC paC‘IéTLI,
paC‘IéTH C UCIIOJIb30BAHUECM INOHATHA «MaCCOBasdA J0JIA BCIICCTBA».

Heoprannuyeckasi Xummns

Hewmeramnsl. [Tonoxenne Hemeramnos B [lepuoanyeckoit cucteMe XUMUYECKUX 2J1EMEHTOB /1.
N. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIIIOB.
AnnoTponus HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeponaa).
XUMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJIOB (TAIOT€HOB, CEPHI, a30Ta, Gpocdopa, yriepoaa u
KPEMHHUS) ¥ UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOTHBIX
COEIMHEHUH).

[IpumeHeHne BaKHENIINX HEMETAIIIIOB U UX COEAMHEHUN.

Meramnel. [lonoxenue meraiioB B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /1.

N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI09eK aTOMOB MeTasuioB. Oomue
¢uznueckue cBoiicTBa MeTaioB. CIUTaBbl METAIIOB. DIEKTPOXUMUYECKHUH PsiJT HATIPSKEHUIMA
METaJIJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIOB (HATPUil, KA, KaJIbLIMI, MarHui, alFOMAHUN,
LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHECHUM.
O6m1re cnocoObl mosrydeHus: MeTauioB. [IpuMeneHre MeTauioB B ObITY U TEXHHKE.

3KCHCDI/IMCHTEUIBHBIC MCTOAbI U3YUYCHUA BCIIICCTB U UX HDCBDaH_ICHI/II\/'II HN3YYCHHUC KOJUICKIINU
«MeTanibsl U CILJIaBbI», 06pa311013 HEMCTAJJIOB, pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1aY,
HaOJI0JICHUE W ONTUCAHKUE IEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OTIBITOB (B3aUMOICHCTBUE
THApPOKCHUAa AJIIOMUHUSA C PAaCTBOpPAMU KHUCIIOT U HIGJIO‘-ICfI, KaUCCTBCHHBIC PCAKIIMN HA KAaTUOHDbI
METaJIOB).

Pacuérnple 3agaun.

Pacuérel maccel BemecTBa min 00b€Ma ra3oB 1Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAaCCe WIIH
00BbEMY OJIHOTO U3 YYACTBYIOIINX B PEAKIINHU BEIIECTB, PACUETHI MacChl (00bEMa, KOJMYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIINH, €CJIA OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHSA U KH3Hb

Ponps xumuu B obecrieueHnr SKOJIOTHIECKOM, SJHEPreTHUECKOM 1 MUIIEBON 0€30TIaCHOCTH,
pa3BUTHH MEJWIHMHEL. [TOHATHE 0 HAYYHBIX METO1aX ITO3HAHKS BEIIECTB M XUMUIECCKHIX
peaKuum.

[IpencraBieHust 00 OOMIMX HAYIHBIX MTPUHITUIIAX TPOMBIIIJICHHOTO TOJYICHHS BAXKHEUIITUX
BCIIICCTB.

UenoBek B MUpE BEMIECTB U MATEPHAIOB: BKHEHUIIINE CTPOUTEIILHBIE MaTEPHAIIHI,
KOHCTPYKITMOHHBIC MaTepUaIbl, KPACKH, CTEKIIO, KEPAMHKA, MAaTePUAITBI JUTS SJICKTPOHUKH,
HaHOMaTepHaJbl, OpPraHUIECKUE U MUHEPATbHBIC YI0OPECHHS.

XuUMHS ¥ 3I0pPOBbE YEJIOBEKA: TTpaBUjia UCIIOJIb30BaHMS JICKAPCTBEHHBIX MTPENapaToB, MpaBuiia
0€301acHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBON XHMUHU

B IIOBCEIHEBHOM XU3HU.

MexxnopeaMeTHEIE CBI3H.

Peanuzarus MexnpeIMETHBIX CBS3EH MpU M3yYeHUH 00IIel 1 HeopraHundeckoi xumuu B 11
KJIacCe OCYIIECTBIIACTCS YePE3 UCIIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
Y TIOHSATHUH, SBIISIOIIUXCS CHCTEMHBIMU JUTSI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAJIU3,
CUHTE3, KiIacCu(PpUKaIus, MepuoIUIHOCTb, HAOIOICHHE, SKCTICPUMEHT, MOJICITUPOBAHUE,
U3MEPCHUE, SIBJICHUE.

dusuka: MaTepusi, JHEPrus, Macca, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
PaZM0aKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUYECKHU YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3MUCCKHIE BETMYMHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.
buosorus: kiaeTka, opraHusM, SJKocucTeMa, ouocdepa, MaKpo- U MUKPOIJIEMEHThI, BATAMHHBI,
0OMeEH BelIeCTB B OpraHU3Me.

I'eorpadust: MuHEpasbl, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOTIAeMBbIE, TOTLIUBO, PECYPCHI.
TexHOoNorus: XuMHUUYEeCcKasi POMBIILIEHHOCTh, METAJLTYPIrUsi, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasoB, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MUILEBAsi IPOMBIIIEHHOCTb,
(dapmalieBTHUECKasl TPOMBIIIJICHHOCTh, POU3BOICTBO KOCMETUYECKUX MTPEmapaTosB,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, AIIEKTPOHHAS IPOMBIILIIEHHOCTD,
HAHOTEXHOJIOTHH.



3. TemaTuyeckoe miIaHUPOBAHUE

10 KJTACC (1 uvac B Henento, Bcero 34 yaca)

Paznen Kon-Bo | Temsl Koun-Bo Xapakrtepuctuka nearenbHocty yuamierocs (YY) OcHoBHBIE
4acoB 4acoB HaIpaBJICHUS
BOCITUTATEIbHO
W IeATEeIIbHOCTH
Pazpgen 1. 3 1.1 3 OOBACHATD, TOUYEMY OPraHUYECKYIO0 XUMMIO BBIJICIIUIIN B OTJCIIbHBIN pa3/iesn XUMHH. 1.ITatproTnyeck
Teopetunuec [Ipenmer [lepeuncnsiTb OCHOBHBIE IPEANOCHUIKH BOSHUKHOBEHUS TEOPUN XUMUYECKOTO CTPOCHHUS. oro
KM€ OCHOBBI opraHuyec Pa3znuuath Tpu OCHOBHBIX THIIA YIIIEPOJIHOTO CKEJIETa: Pa3BETBIEHHBIN, HEPA3BETBIEHHBIN U BOCITUTAHMS,
OpraHu4ecK KO nukaeckuii. OnpenensiTe HaJTu4he aTOMOB yIiiepo/ia, BOJOPO/Ia U XJI0pa B OPraHMUECKUX 5. Llennoctu
Ol XUMUH XUMUH. BelecTBax. Pa3nuyarh MOHATHS «QJIEKTPOHHASI 000JI0UKa» U «3JIEKTPOHHAs OpPOUTAIIBY. Hay4YyHOTO
Teopus N3o06paxaTs 37IeKTpOHHBIE KOH(UTYpAIIUH aTOMOB 3JIEMEHTOB 1-TO U 2-TO TIEPUOOB C MMO3HAHUS
CTpOEHUs MTOMOIIBIO ANEKTPOHHBIX U IpadUUECKUX AIEKTPOHHBIX (POpMYII.
OpraHuyec OOBACHATP MEXaHU3M 00pa30BaHMsI U OCOOCHHOCTH p- U s-cBsizel. OnpenensiTsh
KX MIPUHA/IIEKHOCTh OPraHUYECKOTO BEIIECTBA K TOMY MJIM HHOMY KJIACCy MO CTPYKTYPHOM
COCTMHECH dhopmyne
nii A. M.
byrneposa
PA3JIEJI 2 13 |21 2 OOBICHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT AJIKAHOB HA OCHOBE MPEACTABICHUH O 5. lennoctu
Yrnesoaopo penensH rubpuan3any opouTanei atoma yrieposa. M3roraBnuBaTe MOJIEIN MOJIEKYIT aTKaHOB, Hay4HOTO
Jbl bIE PYKOBOJCTBYSCh TEOPUEH XUMUUYECKOTO CTPOCHUSI OPraHMYECKUX BEILIECTB. MTO3HAHUS
YLIEBOLOP OTan4ath roMOJIOTH OT U30MEPOB. HaSBIBaTBUaJ'IKaHBI 110 MEAYHApO/IHOH HOMEHKIIATYPE.
CocTaBiiATh ypaBHEHUSI XUMUYECKUX PEAKIUHN, XapAKTEPU3YIOINX XUMUYECKUE CBOWCTBA 6.DopmupoBanu
Odfel — MeTaHa U ero roMoJIoroB. Pemiate pacuéTHble 3a7a4uu Ha BHIBOJ (JOPMYIIbl OPraHMUYECKOTO sl KyJIbTYpbI
aJIKaHbI BEIIECTBA 3I0POBBS U
— SMOLMOHAIBHOT
2.2 6 OOBACHATH MPOCTPAHCTBEHHOE CTPOCHKE MOJIEKYIIBI 3TUJICHA Ha OCHOBE MIPEJICTABICHUMN O 0 Graronoyuns
Henpenen rudbpuaAn3aIi aTOMHBIX opOuTaneii yriaepoaa. M3o00paxaTs CTpyKTypHbIE (DOPMYIIBI
BHEIC AJIKEHOB U UX U30MEPOB, Ha3bIBAThAJIKEHbI 110 MEKIYHAPOJHON HOMEHKIIATYPE, COCTABIISATh
YTIeBOIOP (hopMyITBI ATKEHOB TIO UX HasBaHWAM. CocTaBisATh ypaBHEHUS] XUMUYECKUX PEAKIIUA,
ol XapaKTEPU3YIOLUIMX XUMUYECKHE CBOICTBA ankeHOB. [lomydats stunen. [loka3biBath

HereI[eJ'ILHLIfI XapaKTep 3TUJICHA C MIOMOIIBIO KauyeCTBEHHOM PCaKIMU HAa KPATHBIC CBA3H.




QJIKCHBI, CocTaBisTh ypaBHEHUSI XUMHUECKUX PEAKIIUN, XapaKTEPU3yIOIIUX HETIPEACTbHBIN XapaKkTep
aNKa el ankaaueHoB. OOBACHATH SP-TUOPUIN3AINIO U IPOCTPAHCTBEHHOE CTPOSCHUE MOJICKYJIBI
bI, ATKHHBI AUETHIICHA, HA3bIBATH FOMOJIOTH AlleTHIIEHA 11O MG)KI[YHap?'I[HOf/'I HOMEHKJIAType, COCTABIISATh
YpaBHEHUS PEAKITNi, XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA alleTUIICHA
2.3 OOBSCHATD MEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIIBI OeH30Ja. M300paxkars 5. Lennocrtu
Apomarud CTPYKTYpHYIO popMyiry OeH301a 1ByMst criocobamu. OOBSICHATh, Kak CBOHCTBa OeH301a Hay4HOTO
S 00YCIIOBJICHBI CTPOCHHEM €ro MOJIEKYJbl. COCTaBIISATh YPABHCHHS PEAKIUH, MTO3HAHUS
JIEBOZIOP XapaKTEePU3YIOMINX XUMUYICCKUE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB
OJIBI
24 7. TpymoBoro
prlpo TTH BOCIIMTaHUA,
- npodeccuoHab
HCTOYHUK Hoe
caMooTIpeiesieH
" ue
yTJIEBOIOP
0JI0B M HX
nepepadbot
Ka
PA3JIEJI 3. 13 |31 N3obpaxats 0011yr0 GOpMYITy OJJHOATOMHBIX MPEACIbHBIX CIUPTOB. OOBACHATH 0OpazoBanue| 2.I'pxkaaHCcKOE
Kucnoponaco CHUpTBL BOJIOPOJHOM CBSA3M U €€ BiIMsIHUE Ha pu3nyecKkue cBoicTBa cnuptoB. COCTaBIATh BOCITUTaHHE
JepKalime deHoT CTPYKTYpHBIE (DOPMYIBI CHUPTOB U UX HU30MEPOB, HA3bIBATh CIIUPTHI 110 MEKYHAPOTHOM
OpraHHyecK HOoMeHKIaType. OOBSACHATH 3aBUCUMOCTh CBOMCTB CIIMPTOB OT HAIUYUS (PYHKIMOHAIBHON 3.dyxoBHO-
ue rpymmnsl (-OH). HPaBCTBEHHOTO
COEIMHEHUS CocTaBisTh ypaBHEHUS PEeaKI[Uil, XapaKTePU3YIOIINX CBONCTBA CIIUPTOB U UX IPUMEHEHHUE. BOCITUTAHHUS
XapakTepusoBarh (pU3HOJIOrHUECKOe AeiicTBUE MeTaHoa 1 3TaHoja. COCTaBIATh ypaBHEHUS
peaxIuii, XapaKTepU3yIOIINX CBONCTBA MHOTOATOMHBIX CIUPTOB, M MPOBOJUTH KAU€CTBEHHYIO 8.
pEaKInio Ha MHOTOATOMHbBIE CIUPTHI. OOBSICHITH 3aBUCUMOCTh CBOMCTB (DeHOJIa OT CTPOCHUS DKoJjoruvec
€ro MOJIEKYJIbI, B3AUMHOE BIUSHUE aTOMOB B MOJIEKYJIe Ha IpuMepe deHoa. KOTO
CocCTaBsTh YpaBHEHUS PEaKIIHil, XapaKTePU3YIOIINX XUMUYECKUE CBOMCTBA heHOTa BOCITUTAHHUS




3.2 CoctaBnsaTh (HopMyssl HK30MEPOB U TOMOJIOTOB alIbACTHIOB M HA3bIBATh UX TI0
Anbaerun MEXIyHapOJHOM HOMeHKIaType. OOBSACHATh 3aBUCUMOCTh CBOMCTB QJIbJIETHAOB OT CTPOCHUS
BL uX (QyHKIMOHAIBHOU Tpynnbl. [IpOBOAUTE KaueCTBEHHBIE PEAKIMK Ha aJIbICTHIbL.
Kap6omHos CocTaBiiTh ypaBHEHUS PEAKIIUI, XapaKTepU3YIOIINX CBOICTBA anpAerugoB. CoCTaBiIsITh
(hopMyITbI H30MEPOB H
bIC TOMOJIOTOB KapOOHOBBIX KUCIIOT ¥ HAa3bIBATh UX MO0 MEXKIyHAPOHON HOMEHKIIATYpE.
KUCJIOTBI. OOBSCHATH 3aBHCUMOCTH CBOWCTB KapOOHOBBIX KUCIOT OT HATMYHS (PYHKIIMOHAITBHOU TPYIIIIBI
Crnoxuble (—-COOH).CoctaBisiTh ypaBHCHHUS peaKinii, XapaKTEPU3YIOLIMX CBONCTBA KAPOOHOBBIX
3¢upsl kucnoT. [losyyaTh YKCYCHYIO KUCIIOTY U JOKa3bIBaTh, YTO 3TO BEIIECTBO OTHOCUTCS
K KJ1accy KUcaoT. OTIan4aTh MypaBbUHYIO KHCIOTY OT YKCYCHON € IOMOIIbI0 XUMUYECKUX
peakuuii
3.3 CocraBniaTh ypaBHEHUs peakiuil arepuukanuu. OObsICHATh OMOJIOTMUYECKYIO POJIb HKUPOB.
VIIeBoasI CoOmrogaTs paBuiia 6€30MacHOTo 00paIEeHUs CO CPECTBAMH OBITOBOM XUMHUU
PA3JIEJL 4 3 3.1 CocTaBiiTh ypaBHEHUS PEAKIIHil, XapaKTepU3yIOIKX cBoiicTBa aMUHOB. OOBSACHATH 5. Lennoctn
AMUHBL. AMUHBL 3aBHUCHUMOCTb CBOMCTB aMUHOKHUCIIOT OT CTPOCHUS UX (PYHKHOHAIBHBIX IPYIIIL. HAy4YHOTO
AzoTconepx AMUHOKHC HazbiBaTh aMUHOKHCIIOTHI TIO MEXK/IyHAPOIHON HOMEHKJIATYPE U COCTaBJISTh YPaBHEHUS MO3HAHUS
amue HOTEL peaKIuii, XapaKTepU3YIONUX UX CBOUCTBA. OOBACHATh OMOTOTHYECKYIO POJIh OCIIKOB M MIX 6.DopmMHpoBaHU
OpraHHyecK npeBpaleHuii B opranuszme. [IpoBoauTh 1iBeTHBIEC peakuuu Ha 6enku.nOObSICHITD S KYJIbTYpPbI
ue bemiu OMOJIOTHYECKYIO POJIb HYKJICMHOBBIX KUCIIOT. [101b30BaThCsl HHCTPYKIMEH K JI€KapCTBEHHBIM 310pPOBbS U
COeIMHEHUS npernapaTam AMOIMOHAIBHOT
0 Ojaromnoxyqus
Paznen 5. 2 5.1 3anuchiBaTh YPaBHEHUS PeaklMil OJIMMEpU3alui. 3aluChbiBaTh YPaBHEHUS pPEaKIUiA 8.
Bricokomon [L1acT™ac NOJIMKOHAEHCalMu. Pacnio3HaBaTh OpraHn4ecKHe BeIeCTBa, UCIOIb3ysl KaueCTBEHHBIE pe- DKoJjoruuec
eKyJspHbIE CEL aKIuu KOTO
COEIMHEHUS Kaysyi, BOCITUTAHHUS
Bonokna

Hroro:
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11 KJITACC (1 vac B Hexento, Bcero 34 yaca)

Paszpen Kon-Bo | Temsl Kou-Bo XapaxTepucTuka gesreapHocTH yuamierocs (YY) OcHoBHbIE
4acoB 4acoB HaIpaBJIeH
ust
BOCITUTATEN
BHOU
NeSITENILHOC
™
PA3JIEJI 13 |11 3 [lepeuncnsTh BaxKHEHIINE XapaKTEPUCTUKU XUMUYECKOTO AteMeHTa. OObsACHATH paznuune Mexay |1.Ilatpuotu
ITeoperrue CtpocHue MOHATHSAMH «XUMHUYECKUH JIEMEHT, «HYKIUI», KA30TOT». [[pUMEHSTh 3aKOH COXpaHEHHSI MacChl | HYECKOTO
CKHe ATOMOB. BEIIECTB NIPU COCTABJICHUH YPaBHEHUN XUMUYECKUX peaknuid. OmnpeaensiTb MaKCUMaIIbHO BOCTIUTAHUS
OCHOBBI TMepro BO3MO’KHOE YHCJIO 3JICKTPOHOB Ha YHEPTETUIECKOM YPOBHE. 3aIMCHIBATH TpapHUECKue ;
XUMHH . ANIEKTPOHHBIE (POPMYIIBI S-, P- U d-37IEMEHTOB. 5.
cekin XapakTepru30BaTh MOPSIJIOK 3AIOTHEHHS SJIEKTPOHAMHE SHEPTeTHYECKUX YPOBHEH 1 oqypoBHEH B | LleHHOCTH
SN atomax. OOBSCHATH, B UéM 3aKitoyaeTcs (pU3n4ecKkuii CMbICI MOHSTUS «BAJIEHTHOCTD. HAy4YHOTO
[Mepnoany OOBACHATD, YEM OIPEIEISAIOTCS BAJIEHTHBIE BO3MOKHOCTH aTOMOB Pa3HbIX AJIEMEHTOB. MO3HAHUS
eckas CocraBnath rpaduueckue eKTpoHHbIE GOpMYIIbI a30Ta, pochopa, KUCIOPOIa U Cephl, a TAKKE
crcTeMA XapaKTepU30BaTh U3MEHEHUS PaJHyCOB aTOMOB XUMUYECKHX AJIEMEHTOB MO Mepuoaam u A-
N ——— rpynmnaM MepuoanIeCKOr TaOIUIThI 6.Dopmupo
- BaHUSA
KYJIBTYpPbI
3JIEMEHTO 370pOBBS 1
B J1. U AMOIIMOHAI
Meunnenee BHOI'O
Ba Onarormoy4
ust
1.2 4 OOBACHATH MEXaHU3M 00pa30BaHMs HOHHOW U KOBAJIEHTHOM CBSI3U 1 0COOEHHOCTH (PU3MUYECKUX
Crpoenue CBOMCTB MOHHBIX M KOBAJIEHTHBIX cOeAMHEHUN. COCTaBIATh AIIEKTPOHHBIE (POPMYITBI
BEIIeCTBa. MOJIEKYJI KOBAJICHTHBIX coelnHeHUH. OOBICHATh MEXaHU3M 00pa30BaHUs BOJOPOTHON U

Mmuoroo0p

METAJUIMYECKOM CBS3U M 3aBUCUMOCTDH CBOMCTB BEII[ECTBA OT BHIa XUMHUUYECKOM CBS3H.




a3uc
BCIICCTB

OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI OPraHUYECKUX U HEOPraHUIECKUX COCTMHEHUN
C TIOMOTIBIO MpeACTaBIeHUH 0 THOpHAn3anuu opouTaneil. OOBACHATH 3aBUCUMOCTH CBOHCTB
BEII[ECTBA OT THUIA €r0 KPUCTALINIECKON pemeéTku. OOBSICHATH MPUIMHBI MHOTOOOpa3Hsi BEIIECTB

1.3
XuMHUIecK
ne
peakuuu

[epeuncasTe MpU3HAKH, TTO0 KOTOPHIM KJIACCH(PUIUPYIOT XUMUYecKHe peakunu. OOBICHATH
CYLIHOCTb XUMHUYECKOH peakuuu. COCTaBIATh ypaBHEHUSI XUMUUYECKUX PEaKUi, OTHOCAIIUXCS K
onpenenéHHomy Tuny. OOBSACHATH BIAMSHUE KOHLIEHTPALUNA peareHTOB Ha CKOPOCTh TOMOT'€HHBIX U
TeTepPOreHHBIX peakiuii. OOBSCHATH BIUSHHUE PA3IIMIHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM
peaknuu, a TakKe 3HaYCHHE IPUMEHEHHUS KaTalTu3aTOPOB U MHTMOUTOPOB Ha MPAKTHKE.
OOBACHATH BIUSHUE U3MEHEHUS KOHIIEHTPAIMK OJTHOTO U3 PEarupyrolltuX BEIIECTB, TEMIEPATYPHI
Y JJABJICHUS HA CMEIIEHUE XUMUYECKOTr0 PaBHOBECUS

PA3/IEJT 2.
Heoprannue
CKasi XUMHUS

17

2.1
Mertannbt

XapakTepu3oBaTh 00IIHE CBOMCTBAa METAJUIOB U PA3bCHITH MX HA OCHOBE MPEJCTABICHUHN O
CTPOEHUU ATOMOB METAJUIOB, METAJIIMYECKOW CBSI3H U METAJUTMYECKON KPUCTATIIMYECKOMN
pemérke. UmmrocTpupoBaTh mpuMepaMu CrocoObI MOTyYeHUsT METAJIJIOB.

XapakTepu3oBaTh XUMHYECKHE CBOMCTBA MeTauioB [A—IIA-rpynn u alnroMUHHS, COCTaBIATh
COOTBETCTBYIOIINE ypaBHEHUS peakiuii. OOBICHITH 0COOEHHOCTH CTPOEHHUSI aTOMOB XUMHUYECKHUX
aneMeHToB b-rpynn nepuoanyeckoi cuctemsl . . MenaeneeBa. CocTaBiisITh ypaBHEHHUS
peaKkuuii, XapakKTepHU3YIOIINX CBOMCTBA MEU, IIMHKA, TATAHA, XpoMa, keie3a.[Ipencka3piBaTh
CBOIMCTBA cIUIaBa, 3Has ero coctaB. OOBICHITEL, KAaK H3MEHSIOTCS CBOMCTBA OKCHAOB U
TUAPOKCUIOB METAIJIOB IO MepuoiaM U A-rpynnam NepruoanyecKoil TaOInLbl.

OOBACHATD, KAK U3MEHSIOTCS CBOMCTBA OKCUIOB U TMIPOKCHIOB XUMHUYECKOTO 3JIEMEHTA C
MOBBIIIEHUEM CTENIEHU OKUCIIEHHS €r0 aToMa. 3aluChIBaTh B MOJIEKYJIIPHOM U HOHHOM BH/JIE
YPaBHEHUSI XMMUYECKUX PEAaKUH, XapaKTepU3YyIOIIHNX KUCIOTHO-OCHOBHbIE CBOMCTBA OKCHJIOB U
TUAPOKCHIOB METAIIJIOB, a TAK)KE SKCIEPUMEHTAIBHO JOKA3bIBATh HAJTMYUE 3TUX CBOMCTB.
Pacno3HaBaTh KaTMOHBI COJIEH C TOMOIIBIO KAYECTBEHHBIX PeaKUi

2.2
Hemeramn
Bl

XapaKTepI/ISOBaTB 06H_II/IC CBOICTBA HEMETAJIIOB B Pa3bACHATb KX HAa OCHOBC HpeI[CTaBJ'ICHI/Iﬁ (6]
CTPOCHHHU aToOMaA. HasriBaTh 00acTu IIPUMCHCHU A Ba)KHEHIITNX HEMETAJIJIOB.

XapaKTepI/ISOBaTL CBOMCTBA BBICIIIMX OKCHUJAOB HEMETAIIOB U KHCJIOpOACOACPIKAINX KHUCJIOT,
COCTaBJIATh YPAaBHCHUSA COOTBECTCTBYIOIIUX peaKHI/Iﬁ 1 OOBICHSITE UX B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00
OKHUCIINTCIIbBHO-BOCCTAHOBHUTCIIbHBIX PCAKIIUAX U SHCKTPOHHTHQCCKOIZ JucCCoalnmu.

CocTaBnsaTh YPpaBHCHUSA pCaKHHﬁ, XapaKTCPpU3YHOIUX OKUCIUTCIILHBIC CBOMCTBaA cepHoﬁ U a30THOM
KHCJIOT. XapaKTepI/ISOBaTB W3MEHEHHE CBOWCTB JICTYYHUX BOOOPOJHBIX COCIUHEHUI

HEMCTAJIJIOB IIO IIEpUOAYy U A-rpynnaM HepHOHquCKOﬁ CUCTCMBEI. I[OKB.?»BIB@.TB B3alMOCBA3b
HCOPIraHNYCCKUX U OPTaHNYCCKUX COCIUHEHUH. CocTaBisirTh YPaBHCHUSA XUMHWYCCKUX

2.I'pxxnaHck
oe
BOCITUTaHUE
4.95ctretnye
CKOTO
BOCITUTAHHS
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0
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npodeccro
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peaKHI/If/’I, OTPAXKAIOIIUX B3AUMOCBA3b HCOPIraHNMYCCKUX U OPraHNn4YCCKUX BCIICCTB, OOBSICHATD UX
Ha OCHOBC TCOpUU E)JICKTpOJII/ITI/I‘-IeCKOI\/JI JUcCCconranuu nu Hpel[CTaBJIeHI/Iﬁ 00 OKUCIUTEIHLHO-
BOCCTAHOBHUTCJIbHBIX IIPOLCCCAX. HpaKTI/I‘-IGCKI/I Pacro3HaBaTh BCUICCTBA C IOMOIIBIO
Ka4yCCTBCHHBIX peakunﬁ Ha aHHMOHBI

2.3 CBs3b
HEOpraHu
YECKUX U
opraHuyec
KHX
BEIIECTB
PA3JIEJI 4 XuMus U 4 OOBACHATH HayyHbIE IPUHIMIIBI IPOU3BOACTBA HAa IPUMEPE MPOU3BOJICTBA CEPHOM KUCIIOTHI. 3.lyxoBHO-
3Xumus u KU3Hb [lepeuncnsiTh NPUHIMIIBI XUMUYECKOTO MPOU3BOACTBA, UCIIOIb3YEMbIE IIPU MOJYYEHUN Yyr'yHa HPaBCTBEHH
KU3Hb oro
BOCITUTaHUS
8.
Okojoruye
CKOTO
BOCIIUTaHU
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