AHHOTanust pado4eil MporpaMMbl y4e0HOT0 MpeMeTa
Xumus 10-11 xmace (mpoduin)

1. Heuaun u 3apaum PIIVII:

CornacnHo I[aHHOﬁ TOYKC 3PCHUA TJIaBHBIMH LOCIIIMHU H3Y4YCHHA IIPCAMCTA

«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (OpMUPOBAaHME CUCTEMBI XMMHUYECKHMX 3HAaHMM Kak  BaKHEWIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KII0YEBbIEe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUSI,

e (opmMupoBaHHE U PA3BUTHUE MPEJICTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaAKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHMI,
UMEIOIINX MECTO B MIPUPOJIE, B IPAKTUYECKON U TIOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB AESITENBHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsay ¢ aTum, colepkaTeslbHasi XapaKTepUCTUKA LEeJed U 3a1a4 U3y4EHHUs
IIPEIMETA B IPOrpaMMe N0 XMMUU YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUH C
HOBBIMH NPUOPUTETAMU B CUCTEME cpeAHero oomiero oOpa3zoBanus. CeronHs B
MPEenoJaBaHUK XUMUHU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE MTPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOJATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTeIbHOM OpraHu3aliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PyHKLIHMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHUSIMHU
aKTUBHOTO MOJYYEHUsl 3HAHUN U TPUMEHEHUS UX B PEAIbHOM KU3HU JIJIS1 PELLICHUS
MPaKTUYECKUX 3a]1a4.

B cBA3M ¢ 3TUM IIpU U3yYEHUH IPEAMETA « XUMUS» JOMUHHUPYIOLIEE 3HAUYEHUE
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHUe y OOYyYalOIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pEelIeHus MmpolJieM, Moucka, aHajau3a U 00paboTku MHGOpMALIHH,
HEOOXOUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT



BAXKHOE MECTO B MO3HAHUU XUMHUH, & TAKXKE I OLEHKHU C MO3ULIUKN SKOJIOTHYECKON
0€30MacHOCTH XapakTepa BIUSHHS BEIIECTB M XUMHUYECKUX TIPOILIECCOB Ha
OpraHu3M YeJIOBEeKa U MPUPOJHYIO CPENY;

pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00yUaroImMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMCHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUH JJIs MIOMCKA W aHalu3a y4yeOHOW U
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YYAIOUIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
pallMOHANILHOTO MPUPOOTOJIb30BaHMUSI, TTOTIOJIHEHHUSI SHEPIEeTUYECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOIO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEPEKHOTO
OTHOIIICHHUSI K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
WCIIOJIb30BaHUsl TOJYYEHHBIX 3HAHUW ISl NPUHATUS TPAMOTHBIX PEUICHUWA B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSMH.

2. Ilnanupyemble pe3yJbTAaThl OCBOEHHMSI NPOrpamMMbl IO XMMHHM Ha
yIri1y0JIeHHOM YPOBHE CpeIHero o01ero o0pa3zoBaHusi
JINYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSTEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOiiero 00pa30BaHUsl BBIACICHBI CICAYIONIME COCTABJSIONIME: OCO3HAHUE
OOyYaromMUMHUCA POCCUMCKONW TPaKJAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIETICHUI0; HAIMYHE MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOIECTBE TMpaBWIaMd ¢ HOPMaMU TIOBEJCHUS; HAJIUYWE
MPaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 11U U CTPOUTH
JKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMbBITA TO3HABATEILHON U TPAKTUYECKON JIEITEIHHOCTH
oOy4Jaromuxcs B MpoLecce peasin3alii 00pa30BaTeIbHON EITEIIbHOCTH.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
oOydJarommxcsi B MPOIIECCE peau3aiuu 00pa3oBaTEIbHOM NEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS



OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM AESITEIIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUU YUYECOHBIX U O3HABATEIBHBIX 33/1a4, BEITOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUAOB YUEOHOU AeATEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUSI K TMPOIECCY TBOpUECTBAa B OOJACTH TEOPUH W MPAKTHUYECKOTO
MPUJIOKEHUSI XUMHH, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3yJIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHATIN3E
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M TMOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHUsT TpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU, B TPYJIOBOU JEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYalUsX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOCH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEIHCKOU
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX



JESITENBbHOCTH;

YCTaHOBKM Ha AaKTUBHOE€ YYaCTHE€ B PCEIICHUHA MPAKTUYECKUX 3a]ad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

HWHTEpeca K MPaKTUUEeCKOMY M3YyYEeHHUI0 Mpodeccuil pa3iInyHOTo pojia, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOUIECHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MMOHMMAaHMS TJIO0AJBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COUAIIBHOMN CPELBI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHN XUMHUHU IS
pELICHUSI BOMPOCOB PAMOHAIBHOTO MMPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKpYKAIOUIEH
OPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPUSATHBIE IKOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B TNO3HABATEIIbHOW, KOMMYHUKATUBHOMW W COILIMAJIBHOM
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJICOJOTHHU
xemogoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOMN MPAKTHUKU;

MOHMMAaHUSl CHeUuUKA XUMUU KakK HayKd, OCO3HaHUsS €€ poiau B
GbOopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYXKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKXJAEHHOCTH B  OCOOOM 3HAUMMOCTH XHUMHH JUII  COBPEMEHHOM
IUBUJIM3ALNUN: B €€ TYMaHUCTUYECKON HAIIPABIECHHOCTH U BAKHOM POJIM B CO3JaHUN
HOBOM 0a3pl MaTepHAIbHONW KyJIbTYypbl, B pEHICHUU TJIOOAIBHBIX MPOOIEM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEAMIIMHBI, OOCCIICUCHHH YCIOBUMN
YCIHEUTHOTO TPY/Ia U AKOJOTUUECKU KOM(POPTHOM KU3HH KaXKOTO YjieHa 00IIeCTBa;



€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJI aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY’KAOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCS JAHHBIX C IIEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K NO3HAHUIO, UCCIEN0BATEIbCKOMN €SI TEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuOoHaTbHON

JCATCIBbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI
MeranpenMeTHble pe3ybTaTbl OCBOCHMS IPOIPAMMBI 110 XUMHUU HAa YPOBHE

CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATLHOM KOMIIETCHITUN O0yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOrMUYecKue AeiicTBHS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEsATh LEJNU JEATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C OCTABIICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh IMPH OCBOCHUM 3HAHWM MPUEMBI JIOTHYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEAKIIN;

yCTaHaBJIMBaTh IPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMHU
SIBIICHUSIMH,

CTPOUTH JIOTHUECKHE PACCYXKICHUS (MHIYKTUBHBIC, EAyKTUBHBIE, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3YEeMbIe B XUMHH CHUMBOJIUYCCKHE
(3HAKOBBIC) MOJIEITH, TIPEOOPA30OBHIBATH MOJICILHBIC TIPEICTABICHUS — XUMUYCCKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMUdeckas (popmysa, ypaBHECHHE XUMUYECKON PEaKITUN
— MPU pelIeHUH Y4YeOHBIX IMO3HABATEIbHBIX M IMPAKTHUYECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIC MOJICIbHBIC MPECTABICHUS IS BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB
M3Y9YaeMbIX BEIIECTB U XUMUICCKUX PEAKITUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHHUS BEIICCTB U XUMHYECCKUX
pEaKLNii;

dbopMyIMpOBAThH 1ENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MOCTABIICHHBIC
U CaMOCTOSTEIHHO C(OpPMYyIHpPOBAaHHBIE BOIPOCH B Ka4deCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI U (DOPMHUPOBAHMS THUITOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUA;

BJIaJICTh HAaBBIKAMH CAMOCTOSITCIIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoIrecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro  pe3yibTaT, (opMyIHpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB PEIICHUS TMPAKTUYSCKUX 3ajlad, NPUMCHCHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B Pa3IIMYHBIX HUCTOYHUKAX nHpopMau
(HaygHO-TIOMYJIApHAs JUTEpaTypa XHUMHYECKOTO COJACPIKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETA), aHATU3UPOBATH HH(GOPMAIINIO PA3TMYHBIX BHIOB U
dbopM  TIpeACTaBICHHS, KPUTUYECKH OIICHMBATH €€  JIOCTOBEPHOCTh W
HEMPOTUBOPEYHBOCT;

GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TIOUCKE U
orbope wuHbOpMAIUM, HEOOXOTUMOW JUUISI BBIMOJHEHHS Y4YEOHBIX 3aaad



OIPEIEIIEHHOIO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKU U JIPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAbOTE C XUMUICCKOM
uH(pOpMaIMei: MPUMEHATh MEXIpPEeIMETHbIE ((HPU3NYECKHEe W MaTEMaTHYECKUC)
3HAaKH U CUMBOJIBI, POpMyJIBI, aO0peBUATYPHI, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYkKIaeMOM TeMbI B X0JI€ AUAJIOTa W/ 1IN
JTMCKYCCHUH, BBICKa3bIBaTh UJIeU, (HOPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEN pPE3yJIbTAaTOB IO3HABATEIBHOM NESTEIbHOCTH,

MOJIYYEHHBIX CAMOCTOSATENILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJIHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOeKTa, U (POPMYyIHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHUMN IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1e 00CyXIeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e€ Iead W 3a7avyd, KOHTPOJHMPOBaTH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIENA0BATENBCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CcrMOcO0 MX pemeHus ¢ y4ETOM TOJyYeHHUs] HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIICCTBJIATh CAMOKOHTPOJIb JESATEIPHOCTH Ha OCHOBE caMoOaHaHn3a W
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI IT0 XUMUHU HA YTTyOIEHHOM
YpOBHE Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHMsI BKIIOUYAIOT Crienu(praecKue s
y4eOHOTO TpeaMeTa « XUMHUs» HaydHbIC 3HAHUS, YMEHUS M CITOCOOBI JECHCTBUN TIO
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHCHHWIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAKXKE B peabHBIX KU3HCHHBIX CUTYyAITUAX, CBA3AHHBIX ¢ XuMueh. B
nporpaMme IO XHMHH TPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 110 TOJaM
U3Y4YCHHUSI.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XuMUS»
OTpaXkaror:



c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUHU YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHun palMOHAIBHOTO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWKA MHUPOBO33PECHUS] W OOIICH KyJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMU Cpejie;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alusi AaTOMHBIX OpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukKaid, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKHI psAJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalieHUs] DSHEPrUM TIPH XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUI ; PEJICTABICHUS O
MEXaHM3Max XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MIPOTEKAHMUsI, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA W Me30MepHBIN 3dextsi, opueHtantsl | u Il pona);
(baKTOJIOTUYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIYYECHUU U 0O€30MaCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JeATEeIIbHOCTH YeJIOBEKa, OOIIMX HAYUHBIX MPUHIIMIAX XUMUUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEpepadbOTKH HEPTH);

chOpMHPOBAHHOCTh YMEHHU: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS HPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEILIECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PAaCKpbIBaTh UX CYIIHOCTD:



OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKIHM  TMOCPEACTBOM  COCTaBICHHS
AIIEKTPOHHOTO ©OajaHca »JTUX pEaKkIHil, peakuuii HOHHOTO OOMEHa MYyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

U3TrOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpPMUPOBAHHOCTh YMEHHUMU: YCTaHABIMBATh NMPHUHAICKHOCTh H3yUEHHBIX
OpPraHUYECKUX BEIIECTB MO0 HUX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMAaTUYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIC Ha3BaHHS JJIA OTACIBHBIX
MpEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIIEPUH,
ATUJICHTJIMKOIb, (EeHOJ, (opMalbAeTUll, aleTadbAeTHa, aleTOH, MypaBbHHAas
KHCTIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbMUTHHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (GPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

c(OPMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa a1 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX d(PUPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY  HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OPMHPOBAHHOCTh YMCHHS IOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTUHEHUH OT
KPAaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
CBIpbs (HEPTh, IPUPOIHBIN T'a3, yrojhb), CIOCOObI €ro NepepadOTKU U MPAKTUYECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(hOpMHPOBAHHOCTh BIAJCHUS CHUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;



c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlUN MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, O0O0OIIEeHWEe, CHCTeMAaTH3aIluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XUMHUYECKUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIIATH B3aHUMOCBSI3h XMMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
HCIIOJIB30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKOHW XHUMHH ISl OOBSCHEHHS U
MIPOTHO3UPOBAHUS SIBICHUHN, UMEIOIITUX €CTECTBEHHO-HAYUHYIO MIPUPOLY;

chOpPMUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCUY€Thl MO XHUMHYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJHUYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHYECKOU
dbopMyIIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSM XHUMHYECKHX AJIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHAJIU3UPOBATH U OIICHUBATh C
MMO3UIINH YKOJIOTHYECKOU 0€e30I1acHOCTH MMOCIEACTBHUS OBITOBOI u
MIPOU3BOJICTBEHHOM JCATEILHOCTH YeI0BEKa, CBA3aHHOM C IepepabdoTKOM BEIIECTBR,
WCIIOJIb30BaTh MOJYYCHHBIC 3HAHUS JIS IPUHATHUS TPAMOTHBIX peIIeHUu Tpo0JieM B
CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMHUYCCKUN JKCIEpUMEHT (MOJIydYeHHEe W M3YYCHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYE€CTBEHHBIC PEAKIMW YIJIEBOJOPOJOB Pa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPIKAIMX OPraHUYEeCKUX BEIIECTB, PEIICHUE AKCIEPHMEHTATIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUI
Oe3omacHOro oOpalieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O0OpPYAOBaHUEM,
dbopMyIMpoBaTh IE€JIb HCCISIOBAaHUS, IMPEJACTABIAThH B pa3IMUHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11e71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHUsI CBOETO 3JI0POBbS, OKPYKaloIIeH
MIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHMYECKOTO JCHCTBUA Ha KUBBIC OPraHU3MBbl
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11€J€CO00PA3HOCTh MPUMEHEHUs] OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a,;

c(hOpPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATHh IIEJICHANPABICHHBIN TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU



aHAM3UPOBATh XUMHUUYECKYI0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJbBI, O MECT€ M 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEYEHUH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM SKOJOTUYECKOM, SHEPreTHUEeCKOM U THUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHM PAllMOHAIBHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMUYECKHH JJIEMEHT, aToM, SJIpo aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKIEHHOE COCTOSHHMS aToMa, THOPHUIAW3AIMsS aTOMHBIX OpOWTalIei, HOH,
MOJICKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAUTMYECKasl PEMIETKA, XUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMTHI, AJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JIUCCOLMAIIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEb, TEIJIOBOK 3 dekT
XHMHUYECKON peakiuu, CKOPOCTh XUMUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUECKON TUCCONUALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JICXKAIIINE B OCHOBE MOHUMAHUS IPUUUHHOCTH
U CUCTEeMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIC TIPEACTaBICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJIIPHOM YPOBHSX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaKLH, TEPMOIWHAMUYECKUX H
KMHETHYECKMX 3aKOHOMEPHOCTAX HMX MPOTEKaHHsS, O XMMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BOKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH YEJIOBEKa, OOIMIMX HAyYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU



ONKMCAHUH HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XUMHYECKYIO CHUMBOJIMKY MJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHCHUH  XHMMHUYECKUX  PpEaKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEIATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHUSX, BUJI XUMUYECKON CBSI3M (KOBAJICHTHAs,
WOHHAs, MeTaJUInYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON pEIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(pOpMUPOBAHHOCTh YMEHUM: KI1aCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKAM (UHCITy U COCTaBY
pearupyrommx BELIECTB, TEIJIOBOMY 3(QQEKTy peakiuu, U3MEHEHUIO CTEleHeu
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUM Uil  KJIACCHU(DUKALMH
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3aKoHa /.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa, ucCOoib3yss  NOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX JJIEMEHTOB U HUX
coequHeHUM 1o mnepuogaMm u rpynmnam I[lepuomamueckount cucremsr [ .
MeHeneeBa, BaJIECHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh yMEHUs pacKpbIBaTh CYIIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTABJICHMS
AJIEKTPOHHOTO ©OajlaHca JTUX pEaKIHil; peakuuid HOHHOTO OOMEeHa MYyTEM
COCTABJICHMSI HMX TIOJHBIX M COKpPAIIEHHBIX HWOHHBIX YPAaBHEHMI; pEaKIUil
TUIPOJIN3a; PEAKIMH KOMILJIEKCO0Opa3oBaHusl (Ha MpUMeEpe T'MIpPOKCOKOMILIEKCOB



IIMHKA W aJTFOMUHUS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUHH B 3aBUCUMOCTH OT PA3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

chOPMHPOBAHHOCTh, YMEHHUS XapaKTepPU30BaThb XHUMHUYECKHE PEaKIUH,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIIOThI, aMMHaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHUW O METOJIaX HAay4YHOIO
MO3HAHUA SIBJICHUM NpUpoabl — HaOMI0IeHUe, HW3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU HKCTIEPUMEHTAILHOM UCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMHNX MECTO B TPUPOJIE,
IPaKTUYECKOH JAESITEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTEPUATIBLHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAsA KOHILICHTPALUS»;
MaccChl BeIIeCTBa WM 00BbEMA Tra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
uin 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro »¢dexra
peaklyy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelsi pPacTBOPOB KHUCIOT M WLIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKLUH, €CJIM OJHO M3 MCXOJHBIX BEILECTB JIaHO B BUJIE PacTBOpA C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT MpUMecH); AOJU BbIXO/AA MPOAYKTA PEAKIUH; 00bEMHBIX OTHOIIEHU ra3o0B;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATh U TMPOBOAUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3iMyHBIX  (AKTOPOB HA CKOPOCTb XHMMHUYECKOW  pEaKIMH, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 3afad mno Temam «Metamey u  «Hemeramnbsy) ¢
coOJIoIeHrEeM TIpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOPMYJIUPOBATH IIEJTb UCCIAEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W OLEHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIIOBOH
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazareis [IJIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, IepepadaThiBaTh €€ U UCIIOJIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



3.  Copepxanue PITYII
[losicHuTENBHAS 3aNIUCKA
Conepxanue
[1nanupyemble pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUHU Ha YTIIyOJIEHHOU
YpOBHE CpeAHEro o0IIero o0pa3oBaHus
TemaTnueckoe MIaHuPOBaHUE
[ToypouHoe mnaHHpOBaHUE
Y4ebHo-MeToanIecKoe obecrnedeHne 00pa3oBaTeIbHOTO MpoIecca
[{udpossie 00pa3zoBaTEIBHBIC PECYPCHI H PECYPCHI CETH UHTEPHET

N =

w

NOo gk

4.  Buabl y4eOHOH padoThI(IepeYnCIUTh)
Jlexuuu, KOHCYJbTAllUM, TPAKTHUYECKUE 3aHATHS, Ja0opaTOpHbIE pPaboTHI,
KOHTPOJIbHBIE pa0OThI, CAMOCTOSATEIbHBIE PA0OTHI, MPOESKTUPOBAHUE

5. Iludposbie 00pazoBaTe/ibHbIC PeCypChl

bubmmoreka [IOK
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11

6. DopMBbI TEKYIIEr0 KOHTPOJISI YCIIEeBAeMOCTH
KoHTposbHbIe paboThl, TECTHI, CAMOCTOSTEIbHbBIE pa0OTHI

7. Buabl 1 popMBbI IPOMEKYTOYHOM aTTECTALUMN
Hrorosast KOHTpoOJIbHAS paboTa

8. Pa3paboTyuk aHHOTALIUM
[IIxonpHOE METOAMYECKOE 0ObETMHCHUE YUUTEIICH MPEIMETOB €CTECTBEHHOTO
IIMHKA


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11

