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IHNOACHUTEJIBHASA 3AIIUCKA

[IporpamMma Kypca 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUsI COCTABICHA HA OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npenctasieHHsix B @I'OC 00O, a takke Ha OCHOBE (eaepaibHON paboueil mporpamMMsl
BOCIIUTAHUS M C YYETOM KOHIECMIUH MPEnoaBaHusl y4eOHOro npeaMeTa «XuMus» B 00pa3oBaTeIbHbIX
opranuzanusix Poccutickoit @enepanuu.

[IporpamMma kypca Aa€T mpeAcTaBiICHUE O LEISIX, OOWIed cTparernu oOy4yeHHs, BOCIUTAHUS U
pa3BuUTHS O0ydJalOmUXCA, KaK JOMOJHUTENBHBIM MaTepuas K  y4eOHOMY IpeiMeTy, YCHIINBaeT
00s13aTeNbHOE MPEIMETHOE COJIep)KaHue, OMPeeNsieT KOTMYECTBEHHBIC M KAYECTBEHHBIC XapaKTEPHUCTUKU
CoJiepKaHus, PEKOMEHYEMYIO IIOCIIEIOBATEIbHOCTh M3YUYEHHUS] XMMHUHU C YYETOM MEKIPEAMETHBIX M
BHYTPHUIPEIMETHBIX CBSI3€H, JOTHKH Y49eOHOTO IPOIecca, BO3PACTHBIX OCOOEHHOCTEH OOydarommxcs,
oTpeJiesisieT BO3MOKHOCTH MpeaMeTa AJIsl pealn3aliy TpeOOBaHH K pe3ysbTaTaM OCBOSHHS OCHOBHOMN
0o0pa3oBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHHMN K
pe3ynpTaTaM OOyYeHHs XMMHHA Ha YpPOBHE IeNield M3ydeHHsl TpeAMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENHFHON JAESITeTFHOCTH 00YJarOIIerocs 0 OCBOSHHUIO YI€OHOTO COIepIKaHusI.

CrpykTypa conepkaHMs NporpamMMbl cGOpPMHPOBAaHA Ha OCHOBE CHCTEMHOrO Moaxoja K e&
n3ydenuto. CojepkaHue CKJIaJIbIBACTCS U3 CUCTEMbI MOHITHH O XUMHYECKOM 3JIEMEHTE U BEIECTBE U
CHCTEMBI ITOHATUH 0 XUMHUUECKOH peakiuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OPraHW30BaHBI IO MPUHLUITY
M0CJIEJ0BATELHOIO PAa3BUTHS 3HAHUN Ha OCHOBE TECOPETHUYECKHUX MPEJICTABICHUH Pa3HOIO YPOBHSL:

ATOMHO-MOJIEKYJIAPHOI'O YUCHUA KaK OCHOBBI BCETO €CTCCTBO3HAHUA

[lepuonnueckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

Y4€HUA O CTPOCHHWHU aToOMa U XHUMUYECKOU CBs3H,

MIPEJICTABICHUH 00 JEKTPOIUTHICCKON TUCCOUAIIIH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUSL PACCMATPUBAOTCSI HA OCHOBE AMIIMPUUYECKH TOJYyUYEHHBIX U OCMBICIIEHHBIX
(axTOB, pa3BUBAIOTCS M1OCIIEI0BATEILHO OT OJHOIO YPOBHS K APYTOMY, BBITOJIHS (PyHKIMH OOBSICHEHUS
U NPOTHO3UPOBAHUSL CBOWCTB, CTPOCHMSI U BO3MOXHOCTEH MPAKTHUYECKOIO NMPUMEHEHHs U IOJyYEHHUs
U3y4aeMbIX BELIECTB.

OcBoeHKEe MPOrpaMMbl TI0 XUMHHU CHOCOOCTBYET (POPMUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTaBJIAIONICH HAyYHOH KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOW NPHPOJBI, [IEHHOCTHOTO OTHOILICHHUS K
HAYYHOMY 3HAHUIO U METOJIaM TI03HaHHs B Hayke. [Ipu m3ydeHnu ¢axyabTaTUBHOTO Kypca MO0 XUMHH
NPOUCXOAUT (HOPMHUPOBAHUE 3HAHMH OCHOB XHMHYECKOH HayKH Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTUYECKOW IEATEIBHOCTH YeNOBEKAa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM
KyJIBTYpbI. 3a1a4a (hakyJIbTaTHBHOI'O Kypca COCTOUT B (JOPMHUPOBAHUM CUCTEMbI XUMUYECKHUX 3HAHUN —
BOXHEHIINX (aKTOB, IMOHATHIA, 3aKOHOB W TEOPETHYECKUX IOJOKECHUH, TOCTYIMHBIX O00OIEeHHI
MHPOBO33PEHYECKOr0 XapakTepa, s3blKa HAayKd, B MPHOOMICHNHM K HAayYHBIM METOJaM IO3HAHHS IPU
U3YYCHHN BEUIECTB M XUMHYECKUX PEaKuuii, B OPMHPOBAHWU M PA3BUTUH ITO3HABATEIBHBIX YMEHUH U
UX TMPUMEHEHWU B Y4eOHO-ITO3HABATENHLHOW W y4eOHO-HMCCIIE0BATEIBCKON JesATeIbHOCTH, OCBOCHUH
npaBuiI 0€30MMacHOTO OOPAIICHHSI ¢ BEIIECTBAMH B IIOBCETHEBHOM JKU3HU.

MNJIAHUPYEMBIE PE3YJIbTATHI
JIMUHOCTHBLIE PE3YJIbTATHBI
JIM9HOCTHBIE PE3yNhTaTHl OCBOSHUS MPOTPAMMBI OCHOBHOTO 0O0IIIEro 00pa30BaHuUs JOCTUTAIOTCS B

Xoae o6yquI/m XUMHUN B CJHUHCTBEC y‘ie6H0ﬁ U BOCIIUTATCILHOM JCATCIBbHOCTH B COOTBETCTBHUU C
TpaAULIUOHHBIMU pOCCHﬁCKHMH CONUOKYJBTYPHBIMHU HW  AYXOBHO-HPABCTBCHHBIMHU  LICHHOCTSAMU,



MIPUHATHIME B OOIIECTBE TIPABIIIAMH I HOPMaMH TIOBEICHHSI M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI,
CaMOPAa3BUTHUS 1 COMHAITA3AIIH 00yJaIOITHXCS.

JImaHOCTHBIE PE3YIbTAThl OTPAXAOT I'OTOBHOCTH 06yqa101u1/1x051 PYKOBOACTBOBATHCS CHCTEMOM
IO3UTHUBHBIX IEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paClHIMpCHUC OIbITA ACATCIILbHOCTH Ha eé OCHOBEC, B TOM 4YHCJIC B
qacTu:

1) naTpMOTHYECKOT0 BOCIIHTAHHUS:

LEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHUUECKOMY U HAy4YHOMY
HACJIEJTUI0, TIOHUMAaHHS 3HAYEHUS] XUMHUYECKONH HAYKH B JKU3HW COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHOW WH(OpMAIE O TEepelIOBhIX MOCTIDKEHUSX W OTKPBITHAX MHPOBOW U
OTEUECTBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOHCTBE MUpa U O0IIECTBA;

2) rpaKIaHCKOIr0 BOCIIMTAHUS

TIPEICTABIICHUS O COITMAIBHBIX HOPMax M TPaBHJIAX MEKIMIHOCTHBIX OTHOIICHWU B KOJIJICKTHBE,
KOMMYHUKATHBHOM  KOMIIETCHTHOCTH B  OOIIECTBEHHO IIOJIC3HOH, y4eOHOUCCIIEI0BATEIbCKOM,
TBOPYECKOW W APYTUX BUIAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH IEeSTEILHOCTH
MIPH  BBITIOJIHEHWW YyUYeOHBIX, ITO3HABATENBHBIX 3a/1ad, BBIMOJHEHUH XHUMHUYECKHUX OJKCIIEPUMEHTOB,
CO3/IaHUN YYEOHBIX MPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHMMAHHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOMH
y49e0HOU JesTeNbHOCTH, TOTOBHOCTH OIIEHHBATh CBOE IOBEJCHWE W TOCTYIKH CBOWX TOBApHUIIECH C
MTO3UIIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUHN TIOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE W XMMUYECKOH peakiuH, COOTBETCTBYIOLINE
COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIINEC OCHOBY JIS MOHMMAHUSA CYUIHOCTHU Hﬂy‘lHOﬁ
KapTUHbl MHUpa, NPCACTABICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHUA MNPUPOABI, B3aMMOCBA3AX
YyeJI0BeKa C MPUPOIHOM Cpefoi, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeNbHbIE MOTHBBI, HAITPABJICHHBIC HA TIOJTYYE€HHE HOBBIX 3HAHWH TI0 XUMHUH, HEOOXOIUMbIE
Uil o0BbsiICHEHHs HaOJII0NAaeMbIX MPOLIECCOB U SIBICHHWH, I103HABATEIbHOM, HH()OPMAIMOHHOM U
YUTATENLCKOW KYJIBTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIBHON Pa0OThl ¢ y4eOHBIMH TEKCTaMHU,
CHPAaBOYHOH JIUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMH HHPOPMALIMOHHBIX TEXHOJIOTUH;

HHTEpEeC K OOYYEHHIO M TI03HAHMIO, JIF0OOO3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOW W HCCIEIOBATEIbCKONW JIEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HANpPaBJICHHOCTH U YPOBHS O0YYEHUS B JAIbHEHIIIEM;

4) popMupoBaHMs KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3/10pPOBbIO, YCTAaHOBKHM Ha
3JI0POBBIN 00pa3 KHM3HH, OCO3HAHHE IOCIEJCTBHI M HENPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIsl, HAPKOTHKOB, KypeHHs), HEOOXOAUMOCTH COOIIOCHUS MTPaBUil O€30aCHOCTH NpU 00paleHu!
C XUMMUYECKHMH BELIECTBAMH B OBITY M PEaIbHOM KU3HU;

5) TPy10BOT0 BOCIIUTAHNA:

MHTEpEC K MPAKTHIECKOMY U3yUYEeHHUIO podeccuil U TpyAa pas3inuHoro poja, yBaKeHHE K TPyAY H
pesynpTaTaM TPYAOBOM NEATENbHOCTH, B TOM YHCIIE Ha OCHOBE NMPHWMEHEHHs IMPEIMETHBIX 3HAHUU TI0
XUMHH, OCO3HAHHBIH BHIOOP WHIMBUAYAIbHONH TPACKTOPHHM TPOJOJDKEHHS OOpa3oBaHHSA C Y4YETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH,
YCIIENIHOW TPO(QECCHOHATLHON  JIESITEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, T'OTOBHOCTh
a1alTUPOBATHCSL B IPO(ECCHOHAILHOMN CPELE;



6) 3K0JIOrM4eCKOro BOCIIMTAHUS

JKOJIOTHYECKH 1IeJIECO00pa3HOe OTHOIICHUE K MPHUPOJIE KAK MCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE
e CyIecTBOBaHMA, MMOHUMAaHWE IIEHHOCTH 37I0POBOTO M 0€30mMacHOTO o0pa3a XWU3HH, OTBETCTBEHHOE
OTHOIIIGHHE K COOCTBEHHOMY (HM3UYECKOMY U ICUXHYECKOMY 3/0POBBIO, OCO3HAHHE IIEHHOCTH
cOOJIFO/ICHUsT TIpaBWIJI OE30IIACHOTO TIOBEJCHMSI MPH padOTe C BEIIECTBAMH, a TAKXKE B CHUTYyaIlHsX,
YTPOKAIOMINX 37I0POBBIO U KU3HU JIOJIEH;

METANPEIMETHBIE PE3YJIbTATbI

B cocraBe MeTampeaMETHBIX PE3YJIbTATOB BBIICISIFOT 3HAYUMBIC JUISL  (POPMUPOBAHUS
MHUPOBO33pEHHsI O0IIeHAyYHbIE TTOHATHS (3aKOH, TeOpHs, IPUHIHI, THIOTe3a, (akT, CHCTeMa, MPOIIecc,
JKCIIEPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEIMETaxX M
MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATHX MPEJAMETOB (DOPMUPOBATH MPEICTABICHHUE O IIEJIOCTHON HAYYHOH
KapTUHE MHUpa, W YHHUBEpCaJIbHbIE Yy4eOHBbIE JEHCTBUS (MTO3HABATEeNbHBIC, KOMMYHHUKATHBHBIC,
PETYJIATUBHBIC), KOTOpbIE OO0eCHeuuBaOT (OPMUPOBAHHUE TOTOBHOCTU K  CaMOCTOSITCIILHOMY
TUTAUPOBAHUIO U OCYIIIECTBIICHUIO YUECOHOM JIeATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBeEpPCcAIbHbIEe YUeOHbIE 1eiicTBUS
Bba3zoBble jjornueckue geicTBUA:

YMEHUSI HCIIOIB30BaTh IMPUEMBI JIOTMYECKOTO MBIIUICHUS] IIPY OCBOCHUU 3HAHWM: PacKpbIBATh
CMBICJI XUMHMYECKHX MOHATHH (BBIICNATh MX XapaKTepHbIC MPHU3HAKH, yCTAaHABIMBATH B3aMMOCBS3b C
JPYTUMH TIOHSITHSMH), WCIIONB30BATh TOHSTUS JUII OOBSICHEHHS OTACIBbHBIX (PAKTOB U SIBICHHI,
BBIOMPATh OCHOBaHMS M KPUTCPHUH JUISl KIACCU(PHUKAINN XUMHUYECKHX BEIIECTB U XUMHUYECCKHUX PEaKIIH,
yCTaHABIUBAaTh NPUUYMHHO-CICACTBEHHBIC CBA3M MEXAYy OOBEKTaMH H3Y4YCHHS, CTPOUTH JIOTHUYECKHE
paccyxaeHusi (HHIyKTUBHbIE, IeTyKTUBHbBIE, 10 aHAJIOTUH ), AETaTh BHIBOJIBI U 3aKJIIOUCHMUS;

YMEHHE NPUMEHATh B TMpOLEcCce II03HAHUS MOHATHA (IPEIMETHBIE W  METalpeIMETHbIC),
CHUMBOJINYECKHE (3HAKOBBIC) MOJICINIH, HCIIOIb3yeMble B XUMHH, TPE0OPa30BbIBAThH ITMPOKO IPUMEHSIEMbIE
B XUMHH MOJICJIbHbIC MPECTABICHUS — XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHYecKas (popMmyIia 1
YpaBHEHHE XHMHUUYECKOW pEaKUMH — MPU PELUICHUH Y4eOHO-TIO3HABATENbHBIX 33/a4, ¢ yYETOM 3THX
MOJIEJIbHBIX TIPEACTABICHUN BBIABIATH W XapaKTE€pPHU30BaTh CYIIECTBEHHBIE IPHU3HAKK H3y4aeMbIX
O00BEKTOB — XHMMHYECKHX BEIIECTB M XUMHUYECKHX peakiuii, BBIBIATH OOIIMEe 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEZICTBEHHBIE CBSA3H U IPOTUBOPEUNS B U3y4aeMbIX NTPOLIECCaX U SIBJICHUSAX.

Ba3oBblIe ucciiefoBaTe/ibCKHe JeHCTBHS.

YMEHHUE HUCIOJIb30BaTh MOCTABJICHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauyeCcTBE OCHOBBI Uil (OPMUPOBAHUS THUIIOTE3bl TIO IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJEHU;

MpUOOpeTeHHe OIbITa 1O IUIAHUPOBAHHWIO, OPTaHM3alMd M TPOBEACHUIO  YUECHHYECKUX
SKCMIEPUMEHTOB, YMEHHE HaOIF0JaTh 3a XOJOM IIPOIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pesynbTaT, (QopMynHpoBaTh O000OIIEHUS ¥ BBIBOJBI 10 pe3yjbTaTaM IPOBEAEHHOTO OIIBITa,
HCCJIEIOBAHNUS, COCTARIIATh OTYET O MPOJICIIAHHOM paboTe.

Pabora ¢ nndopmanueii:

yYMEHHUE BBIOMpaTh, aHATM3UPOBATH U UHTEPIIPETUPOBATH HH(POPMALIUIO PA3ITMUHBIX BHJIOB U GopM
MIPEJICTaBIICHNUS, TTOJIy9aeMyl0 M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
coJiepKaHusl, CIpPaBOYHbIE 1MOcoous1, pecypchl HTEpHETa), KPUTHUECKH OLCHUBATH NMPOTHBOPEUYHMBYIO H
HEIOCTOBEPHYIO MH(OPMAIIHIO;



YMCHHE TPHUMEHSATh Pa3lIUYHbIC METOJbI W 3alpochl TPU TIOUCKEe W OTOOpe HWH(pOpMaIMU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJMMBIX IS BBITIOJHEHHUsS Y4eOHBIX W IO3HABATEIBLHBIX 33134
ompeAenEHHOr0 THIA, MPUOOPETEHUE oOnbiTa B 00JacTH  WCMONB30BaHUS  MH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIQJICHUE KYJbTypO aKTHBHOTO HCIOJIB30BAHUS Pa3TUUHBIX
MOVCKOBBIX CHUCTEM, CAMOCTOSITEIIBHO BBIOMPATh ONTUMAIBLHYIO (POpMY MpecTaBiIeHUs WHPOPMALIUN H
WITIOCTPUPOBATh pellaeMble 3aJIa4d  HECIIOKHBIMU CXEMaMH, JUarpaMMaMi, JpYyrUMH (opMamMu
rpaduku 1 UX KOMOMHAIUSMI,

YMEHHE UCTIOIb30BaTh U AHAJIM3UPOBATH B IIPOIIECCE YUSOHOH M UCCIICIOBATEIBCKON JCSITEILHOCTH
WHPOPMAITIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIIOPTA HA COCTOSHHUE
OKPY’Karollel MPUPOIHON CPEIbI.

KoMMyHuKaTHBHBIE YHHMBepca/lbHbIe YUeOHbIe AeiicTBHA:

YMEHHS 33/7aBaTh BOIIPOCHI (B XOJA€ Ouanora u (W) TUCKYCCHW) TIO CYIIECTBY OOCYXTaeMoitl
TeMbl, ((OPMYIHPOBATH CBOH MPEJIOKEHHSI OTHOCUTEIBHO BBIMOJIHEHHS IPEATIOKESHHON 3a/1a4H;

YMEHHS TPEACTABIATh MOJTYyYCHHBIC DPE3yJbTaThl MO3HABATEIBHOW NESTENBHOCTH B YCTHBIX M
MUCBbMCHHBIX TCKCTAaX; ACJaTb IMPE3CHTALUWIO PE3YJbTATOB BLIIOJHCHUA XUMHUUYCCKOI'0 SKCICPHUMCHTA
(raGopaTopHOTO OMBITa, JTAOOPATOPHOH pPAa0OTHI TIO HWCCIEIOBAaHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

yMEHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABAaTEIbHOW U
UCCIIEI0BATENILCKON JEATeIbHOCTH IPU PELICHUH BO3HUKAIONIMX IMPo0JIeM Ha OCHOBE yuéTa OOLIMX
WHTEPECOB M COTJACOBAHUS TO3WIMKA (0OCYyXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpAMHAINS COBMECTHBIX NCHCTBHH, ONpENeNICHHEe KPUTEPUEB II0 OICHKE KauecTBa BBITOJHEHHOMN
paboThI U IpyTHE).

PeryasiTuBHbIe yHHBepcaibHble y4eOHbIe JeHCTBUS:

YMEHHE CaMOCTOSITEIBHO ONPEACTATh LENH JESTENbHOCTH, IUIAHWPOBaTh, OCYLIECTBISTD,
KOHTPOJIMPOBaTh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAEATEILHOCTb, BHIOMpATh Hambolee
3¢ eKTUBHBIE CIIOCOOBI PELICHUST YU€OHBIX U TO3HABATEIbHBIX 3a]a4, CAMOCTOATEILHO COCTABIISTD HIIU
KOPPEKTUPOBATh MPEUIOKEHHbBIM aJrOpuT™M ACHCTBUHA MPH BBINOJHEHUN 33JaHUN ¢ y4ETOM TOITy4eHHs
HOBBIX 3HaHWH 00 M3ydaeMbIX OOBEKTaX — BENIECTBAX M PEAKIUsIX, OICHUBATH COOTBETCTBUE
MOJy4YEHHOT'O pe3ysibTaTa 3asBJICHHON IleNid, yMEHHE WCIOJb30BaTh W AHAJIM3WPOBATH KOHTEKCTHI,
npeJiaraeMble B yCJIOBUH 3aJlaHUM.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe nmpenMeTHBIX pe3yIbTaTOB [0 OCBOSHHUIO 00SI3aTEILHOTO COJCPKAHMS, YCTAHOBICHHOTO
JTAHHOHW (enepanbHOi padoueil MporpaMMOii, BBIIEISIFOT: OCBOCHHBIE 00YYaIONIMMUCS HaYYHbBIE 3HAHUS,
YMEHHSI U CIIOCOOBI JACUCTBUH, crienn(UIecKre sl IPeIMETHOM 00acT «XUMHsD», BUJIbI JICATCIIbHOCTH
M0 TIOJIYYEHUIO HOBOT'O 3HAHWS, €r0 MHTEPIpETAINH, PeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX W HOBBIX CUTYaIUsX.

K xoHmy oOydeHust TpeAMETHBIE pe3yJabTaThl Ha 0a30BOM y JOJDKHBI — OTpa)kaTb
c(hopMHPOBAHHOCTH y 00YUAIOLTUXCS YMEHUI:

pacKkpbIBaTb CMBIC]T OCHOBHBIX XHMHUYCCKUX MMOHATHUN: XUMHUYCCKUI OJICMCHT, aTOM, MOJICKYJIa,
HOH, KaTUOH, aHUOH, IMPOCTOC BCUICCTBO, CJIOKHOC BCUICCTBO, BAJICHTHOCTD, 3JICKTPOOTPULATCIBHOCTD,



CTENEHb OKHCIICHUS, XMMUYECKas peaklus, XUMUYeCKas CBs3b, TEIUIOBOM A(PQEKT peakuuu, MOJb,
MOJISIPHBIH 00BEM, PacTBOP, 3JEKTPOIUTHI, HEAICKTPOIUTHI, 3JIEKTPOIUTHYECKAs AUCCOLUALINS, PEAKLIUH
MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE, OOpaThMble M HEOOpaTHMbIE pEaKiHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUUH,  OKUCIUTEIb, BOCCTAHOBUTEIb,  OKHCICHHE |
BOCCTaHOBJIGHHE,  aUIOTPONHMA, aM(pOTEPHOCTb, XUMHUYECKas CBA3b  (KOBAJCHTHAs, MOHHAs,
METaJUINYECKas), KPUCTAUIMYECKas pPELIETKa, KOPPO3Ms METAaJUIOB, CIUIABBL, CKOPOCTb XUMHYECKOMH
peaknuu, npeaensHo gomyctumas konnentpamus [IK BemecTsa;

WITFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUH U MPUMEHSTh 3TH IMOHITUS [IPU
OIMCaHMU BEILECTB U UX IIPEBPALLCHNN;

WCTIOJIb30BaTh XMUMUYECKYI0 CHMBOJIUKY Ul COCTaBlieHHs (OpMYJ BELIECTB U YypaBHEHHM
XUMHAYECKHX PEaKIINi;

ONpEeNeIATh BAJICHTHOCTb M CTEIEHb OKHCICHUS XHMHUYECKHX OHJIEMEHTOB B COCIUHEHUSIX
Pa3InYHOro COCTaBa, NPUHAICKHOCTh BEIIECTB K OMpEACIEHHOMY KiacCy COCIUHEHHH Mo (opMyaMm,
BUJI XUMHYECKOH CBSI3M (KOBAJICHTHAsI, HOHHASI, METAJUTMUECKAs) B HEOPIraHUUECKUX COCIMHEHHUSIX, 3ap sl
MOHA 10 XUMHUYECKOH (hopmyre, XxapakTep cpelbl B BOIHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHMH,
THUI KPUCTAIMUECKON PEIETKH KOHKPETHOTO BELIECTBa;

packpbiBaTh cMmbicn [lepuoamueckoro 3akona [[. M. MenneneeBa M AEMOHCTPUPOBATH €r0
MOHUMAaHHUE: ONMCHIBATh U XapaKTepu30BaTh Tabununyo ¢opmy lleproandeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pPAa3NW4aTh TOHATHS «rJaBHas monarpymma (A-Tpymma)y u «modouynas noarpymma (b-
rpyImna)», Majible ¥ OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAYCHUS, KOTOPBIE UMEIOTCS B TIEPHOANYCCKOM
Ta6J’IHHC, C YMCJIOBBIMHU XapaKTCPHUCTUKAMU CTPOCHUA aTOMOB XUMHWYCCKHUX 3JICMCHTOB (COCTaB " 3apsa
sqpa, OOIee YHCIO AIIEKTPOHOB W PACIpPEINICHHe WX IO 3JEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMCPHOCTU B M3MCHCHUHN CBOMCTB 2JIEMEHTOB U HMX COGI[I/IHCHI/Iﬁ B npcaciiax MajbIX NEpUoaoB U
[IABHBIX MOAIPYII C Y4ETOM CTPOCHHUSI HX aTOMOB;

KJIacCU(UIMPOBATh XUMHUUYECKUE 3JIEMEHTHI, HEOPraHNYECKHUE BEIIECTBA, XUMHUECKHE PEaKUu
(M0 uMcIy M COCTaBy y4YacTBYIOIIMX B pEakUMU BELIECTB, 110 TEMJIOBOMY 3(PQEKTy, M0 H3MEHEHHIO
CTemneHer OKUCIICHUS XUMUUECKUX SHGMGHTOB);

XapaKkTepHu30BaTh (ONMHUCHIBATH) OOIIME W CHEIU(PHUSCKHE XUMHUYECKHE CBOHCTBA IMPOCTHIX M
CJIOKHBIX BEILECTB, IOATBEP)KIasi OINUCAHWE MpPHUMEpPaMH MOJICKYJISIPHBIX W HOHHBIX YypPaBHEHUH
COOTBCTCTBYIOIIUX XUMHYCCKHUX pCaKHHﬁ;

COCTABIISITh YPABHEHUSI DJICKTPOIUTUUCCKON TUCCOIMAIH KUCIIOT, IEJI0UeH U COJeH, MOJHbIC 1
COKpAI¢HHbIC YypaBHEHHUS peakUMd MOHHOTO OOMEHa, YpaBHEHMS PEaKLHi, [OATBEPKAAIIINX
CYLIECTBOBAHUE ICHETUUECKON CBSI3M MEX/Y BEILECTBAMH Pa3IMYHbIX KJIACCOB;

pacKkpbIBaTh CYIIHOCTb OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MMOCPECACTBOM COCTAaBJICHUA
3JIEKTPOHHOTO 0ajlaHca 3TUX PEaKLuii;

MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHHMS, BO3MOXKHOCTH MPOTEKAHMS
XUMUYECKUX IPEBPALIEHUI B PAa3JINUHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEIHLHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO JIOJIIO
XUMHYECKOro 3JIeMeHTa 1o (opMyJie COeIMHEHNUs, MacCOBYIO JIOJIO BEIIECTBAa B PacTBOpPE, NPOBOAMTH
pacy€Thl 0 YPAaBHEHUIO XUMHUECKON peaklinu;

coOJIoIaTh MpaBwiia MOJIb30BAHMSI XUMHUYECKOW TOCY0N U JabopaTopHbIM 000pyI0BaHUEM, a
TaKXKe MpaBwiIa OOpalleHHs C BELIeCTBAMH B COOTBETCTBHU C HHCTPYKLUHMSIMH IO BBIIIOJIHEHHIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPAaHUIO ra3000pa3HbIX BEIECTB (aMMHUaKa u
YTJIEKHUCIIOTO Ta3a);

NPOBOJAMWTH PEaKUUM, IOATBEPXKIAIOMINE KAueCTBEHHBI COCTAaB pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, HoauA-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,
TUAPOKCU-UOHBI, KAaTHUOHBI aMMOHHSA MW HWOHBLI M3YYCHHBIX MCTAJIOB, MNPUCYTCTBYIONIUE B BOJHBLIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OIEPALIMH MBICIUTEILHON IESTEIbHOCTH — aHAllU3 M CUHTE3, CPaBHEHHE,
O606HI€HI/IC, CUCTEMATU3AINIO, BBIABJICHUEC IMPUYMHHO-CICACTBCHHBIX CBSI3EH — IJI9 U3y4YCHUSA CBOWCTB
BCILICCTB 1 XUMHNYCCKUX peaKHI/Iﬁ, €CTCCTBCHHO-HAYYHbIC METOJbI ITO3HAHUA — Ha6J'IIO)IeHI/Ie, HU3MECPEHUEC,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEabHbI U MBICICHHBIN ).



Conep:xanue pakyJbTATUBHOIO Kypca

«BemmecTtBa»

10 gac

ATOMBI I MOJIEKYJBI. X UIMUYECKHi 3meMeHT. [IpocTeie u
CJIOHBIE BelecTBa. YNCThIE BEIIECTBA U CMECH.
BaneHTHOCTh XUMHUYECKUX 31€MEHTOB. CTENIEHb OKUCIEHUS
XUMHUYECKHUX 3JIEMEHTOB.

Crpoenue BemecTB. XMMUYECKas CBS3b: KOBAJICHTHAS
(TomsipHAs M HETIOISAPHAS ), HOHHAS, METaJTHIeCKasl.

Crpoenne atoma. CTpoeHHE DIEKTPOHHBIX 0007109eK aTOMOB
nepBbIx 20 snemenToB [lepnonnyeckoii cucremst .M.
Menpeneesa.

Ilepunonnuecknuii 3axoH u [lepuonnueckas cucreMa
xuMuyeckux 35eMeHToB .. Menaeneesa. ['pynnsl u
nepuobl [lepuoanueckoit cucteMpl. PU3HMYECKHIA CMBICIT
MOPSAIKOBOTO HOMEpa XUMHUYECKOr0 3JeMEHTa.

3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHU B CBSI3U ¢ nojoxxeHnueM B [leproanueckoit
cucTeMe XuMudeckux anmemeHnToB J1.11. Menpaeneena.

OCHOBHBIE KJIACCHI HEOPTAHMYECKHX BEILECTB.
HomeHnknatypa HeopraHu4ecKux CoeqUHEHMUI

«XumMuueckas
peakuusy

10 yac

XuMHuecKas peakuys. Y CIIOBUS U IPU3HAKH NPOTEKAHUS
XUMUYECKUX peakiuil. Xumuueckue ypaBHeHus. CoxpaHeHue
MAacCChI BEHICCTB NP XUMUUYCCKUX PCAKIUAX.

Knaccudukanus XMMHUUECKUX PEaKIyid 0 pa3IHIHBIM
MPU3HAKAM: YUCITY ¥ COCTAaBY UCXOHBIX U MOTyYEHHBIX
BEILIECTB, N3MEHEHHIO CTETIEHEeW OKUCIICHUS! XUMUUECKUX
3IIEMEHTOB, TIOTJIOLICHUIO 1 BBIJICIICHUIO SHEPTHH.

BHGKTpOHI/ITBI 1 HEIJICKTPOJIUTHI.

Katnons! 1 aHHOHBI. DIEKTPOIUTHYECKAS TUCCOIUAITUS
KHCIIOT, IEI0YeH U coel (CpeaHmXx).

PeaKI_II/II/I HOHHOI'0 OOMEHA U YCJIO0BUS UX OCYIICCTBIICHUS.

OKHCIUTEIHHO-BOCCTAHOBUTEIIHLHEIS peaKkuuu. OKHCIHTENb U
BOCCTAHOBUTCIIb

«JjieMeHTapHbIe
OCHOBBI
HEOPraHM4ecKou
XUMHUW.

13 yac

XuMHuYecKue CBOMCTBA MMPOCTHIX BCIICCTB.

XHUMHAYEeCKHE CBOMCTBA IMPOCTHIX BEIIECCTB-METAJIJIOB: HICJIIOYHBIX
1 ICJIOYHO3EMEIIbHBIX METAJIJIOB, AJIOMHWHHUA, KCJIC3a.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIIOB:
BOJIOPOa, KUCIOPO/Ia, TaJIOTEHOB, Cephl, a30Ta, (hochopa,
yriepojia, KpeMHUs




XUMHUYECKUE CBOMCTBA CIIOXKHBIX BCIICCTB.

XHUMHUYECKHE CBOICTBA OKCHUIOO0B: OCHéBHLIX, aM(l)OTCpHI)IX,
KHCJIOTHBIX

XHUMHYECKHE CBOMCTBA OCHOBAHUU.
XHUMHYECKHE CBOICTBA KUCIOT.
XUMHYeCKHEe CBOMCTBA COJIEH (CpeTHMX ).

BzaumocBs3b Pa3JINYHBIX KJIACCOB HCOPTraHNMYCCKUX BCILIECTB.

«IIpencraBjenus 00 10 yac | IlepBoHauanbHBIE CBeIEHHUS 00 OpPraHMYECKUX BEUIECTBAX.
OpraHu4YecKux
BelIeCTBAXY YrneBoaopoabl MpeaenbHbIe U HelpeaebHbIC: METaH, 3TaH,
STHJICH, allCTUIICH
Kucnoponacoaepskarine BemecTBa: ClupThl (METaHOI, 3TaHO,
TJIMIEPHH ), KAPOOHOBBIE KUCIIOTHI (YKCYCHAS U CTCAPHUHOBAs ).
bronornuecky BaxKHbIC BEIECTBA: OCIIKH, KHUPbI, YTICBOJIBI.
«Metoanl no3Hanusa | 15 vyac | [IpaBuna 6e3onacHoii paboOTHI B LIKOJIBHOM J1a00paTOpHH.

BelIeCTB U
XHMHMYECKHX
sIBJICHMIA.
JKcnepuMeHTAIbHbIE
OCHOBBI XUMHUID).

JlaboparopHas nocyna u odopynoBanue. Pa3nenenne cmeceit n
OUYHCTKa BelecTB. [IpuroToBieHne pacTBOpoB

OrnpezaeneHue xapakTepa Cpelibl pacTBOPa KUCIOT U LIEJI0YEH ¢
IMOMOIIbIO NTHANKATOPOB. KauecTBennsie pCaKiun Ha MOHLI B
pacTBope (XJ0pua-, cynbdar-, KapOOHAT-HOHBI, HOH aMMOHHUS)

[Mony4enue razoo0pa3HbIX BemecTB. KauecTBeHHbIE peakiuy Ha
ra3o00pa3Hble BEeIECTBa (KHCIOPOA, BOAOPO, YIJIEKUCIIBIH ras3,
aMMMaK)

HOHy‘IeHI/IC " U3y4YCHHUC CBOICTB H3YYCHHBIX KJIACCOB
HEOPraHMYCCKUX BCHICCTB.

[MpoBeneHue pacueToB Ha OCHOBE (HOPMYJ U YpaBHEHHH peakuii

Beruucienus maccoBoit JOJIH XUMHUYCCKOI'0 3JICMCHTA B
BCHICCTBCE.

BrruncneHus MacCoBOM JTOJTH PACTBOPEHHOTO BEIICCTBA B
pacTBope.

Brruncienue koimuecTa BEIICCTBA, MaCChl NN o0BeMa
BEIIECTBA 110 KOJIMYECTBY BECUICCTBA, MaCCC UJIN 06T)eMy OHOTO
M3 pCarcHTOB WJIN MPOAYKTOB pCaKIINn




«XuMHS U JKU3HB» 2 vyac | [IpoOiieMbl 6€30MacCHOTO HCITOJIL30BAHUS BEIIECTB M XUMHUECKUX
peaKiuii B HOBCEAHEBHOM KU3HU
XUMHUECKOE 3arpsi3HEHUE OKPYKAOLIEH CpelIbl U €ro
MOCIIEACTBU.
YenoBek B MHUpPE BEIIECTB, MATEPHATIOB U XUMHUYIECKIX PEaKIIAH.
«O0001eHNE U 8 uac

NMOBTOpPEHHE
MaTepuaiay

Pemenne TpeHPOBOYHBIX BAPUAHTOB
lNocynapctennoit Utorosoit Arrecranuu




TEMATUYECKOE IINTAHUPOBAHHUE

TEMaA

«BemmecrBa» 10 yac

1 [Ipocteie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX BEIIECTB.

2

3 BaneHTHOCTB U CTETIEHb OKUCIIEHUS XUMUYECKHUX DIIEMEHTOB.

4

5 XuMuyeckast CBSI3b.

6

7 [lepuonuyeckuid 3aKOH U MEPUOJUYECKAS CUCTEMAa XUMHUUYECKUX AneMeHToB JI. 1.
Meneneesa.

8

9 Crpoenue atoMoB TiepBbIx 20 371eMeHTOB niepuoandeckoii cucreMsl JI.. Menneneesa.

10
«Xummnyeckasi peakuus» 10 yac

11 VYcioBus 1 IPU3HAKA XUMUUECKUX peakiuit. Kiaccudukanus XMMHUUECKUX peakiuii o
pa3IYHBIM IPU3HAKAM.

12

13 ONEeKTpONUTHYECKas TUCCOLUAINS KHCITOT, IEI0YeH U COIeH.

14

15 Peakiuu noHHOTO OOMEHA U YCJIOBHSI UX OCYIIIECTBIICHUSI.

16

17 OKHCIANTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

18

19 XHUMHYECKHE CBOMCTBA METAIIIIOB: IIEIOYHBIX U MIETOYHO3EMEBHBIX.

20
«JJjieMeHTapHble 0CHOBBI HeOpPraHnvyeckoi xumum». 13 yac

21 XHUMHUYECKHE CBOMCTBA METAJUIOB: aJllOMUHHS U JKEJIE3a.

22




23

XUMHUYECKUE CBOHCTBA OCHOBHBIX M KHCJIOTHBIX OKCHOOB.

24

25 XuMHIeCcKHe CBOMCTBA aM(POTEPHBIX OKCHIOB.

26

27 XHUMHYECKHE CBOIICTBA OCHOBAHU.

28

29 XuMHIeCKHe CBOMCTBA COJIEH (CPeTHIX, OCHOBHBIX, KHCIIBIX ).

30

31 B3anMocCBsI3b pa3IMYHBIX KJIACCOB HEOPTAaHWYECKHX BEIIECTB

32 Pemienne pa3nmuyHBIX IEMOYEK IPEBPAIICHUS

33
«IIpencraBienus 00 oprannyeckux Bemecrsax» 10 yac

34 [lepBoHawanbHBIE CBEICHUS 00 OPTaHUIECKHUX BEIIECTBAX.

35 Knaccudukarms opraHn4ecKux BEemecTB

36 VYTrI1eBoI0pOAbI IPEACTbHBIC H HEMPEICIIbHBIC:

37 METaH, dTaH,

38 STHJIEH, alleTHIIEH

39 Kucnopocoaepskariye BemecTsa - CIUPTHl 0JTHOATOMHBIE 1 MHOTOaTOMHBIE

40

41 Bronornyecky BaxHbIE BEIIECTBA: OCIIKH, )KUPBI, YTIIEBOIBI.

42

43
«MeToabI MO3HAHUS BelIECTB M XHMUYECKHX SIBJIeHHil. JKCcIepuMeHTAIbHbIE
OCHOBBI XUMHUW». 15 yac

44 [IpaBuia 6e3omacHoOi padOTHI B IKOJILHOM Jaboparopun. Pa3znenenue cmeceid U ouncTKa
BeniecTB. [IpuroToBienue pacTBopoB

45

46 KauecTBeHHBIE peakiy Ha HOHBI B pAaCTBOPE

47

48




49

[ony4yenune ra3000pa3HbIX BEIIECTB.

50

51 [Noxyuenne n U3ydeHne CBOWCTB HEOPTaHNYECKHX BEIIECTB HA MPUMEPE METAJLIOB U
HEMETAJJIOB M UX COCMHEHUI

52

53 Bbrunciienust MaccoBOM JT0JIM XUMHYECKOTO 3JIEMEHTA B BELIECTBE M MAaCCOBOM JIOJH
PACTBOPEHHOI'0 BEIECTBA B PACTBOPE.

54

55

56 BebrurciieHe KoJIM4ecTBa BeeCTBa, MacChl MIIM 00beMa BEIECTBA M0 KOJTHMYESCTBY
BEII[ECTBA, Macce WM 00bEMY OTHOTO U3 PEareHTOB WIH MPOIYKTOB PEaKIIUH

57

58
«XUMHSI ¥ KU3HBY 2 Yac

59 [Tpo6eMbl 6e30MacHOT0 UCTIONIF30BaHHMS BEIIECTB U XUMHYECKUX PEAKIIUH B TOBCEHEBHOM
KHM3HU. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOILCH CPE/bl M €ro MOCISICTBHUSL.

60
«O0001IeHMe M IOBTOPEHME MaTepuaia» 8 yac

61 Pemenne TpennpoBouHbIx BapuanTos [ A.

62

63

64

65

66

67

68




Jluteparypa st yunrtenas

1.

Y4eOHO-TPEeHUPOBOYHBIE MaTepPHaIbl U OATOTOBKH K k3aMeny. 2019: Xumus/

A.A Kagsepuna, [1.}0.[lo6potun, A.C.Kopomenko, FO.H.MenBenes; MuHHCTEPCTBO
obpazoBanmst PO — M.: Uaremnekr-Lientp, 2019. O6vem 10 m.a. 3. A.A.KaBepuHa,

.10 Jlo6potun, A.C.Kopomienko, M.I'.Cuactuna, H.A.I'opoauinosa. Metoaudeckue
PEKOMEHIAIMH TI0 OLICHUBAHUIO 3aJJaHUI C pPa3BepHYTHIM OTBeTOM: Xumus/ denepanbHblit
WHCTHUTYT MEAarorndecknx u3mMepeHnii Munncrepcrsa oopasoBanus PO — M.: Yaukym- Llentp,
2019. O6vem 1,5 m.a

A.A Kagepuna, /[.}O.Jloopotun, A.C.Kopomenko, M.I'.CHactuna, H.A.I'opoauiosa.
Martepuranbl 17151 CAaMOCTOSATENBHOM paboThI IKCTIEPTOB IO OIIEHUBAHUIO 3aJIaHUH C_Pa3BEPHYTHIM
orBeToM: Xumust/ DenepalbHbI HHCTHTYT MTEAArornIecKix n3MepeHnit MuHrICTepCTBa
obpazoBanusa PO — M.: Yaukym- Llentp, 2020. O6bem 1,2 m.i.

A.A Kagepuna, /[.}O. Jlooporun, A.C. Kopomenko, M.I'. Cractuna, H.A.I'opoausosa.
Martepuans! 1 mpoBeneHus 3aueta: Xumusa/ OeneparbHbId HHCTHTYT MEAarorHIecKuX
n3Mepennii Munucrepcrsa oopazoBanusi PO — M.: Yaukym- Lentp, 2020. O6bem 0,7 1.11.
[rpemmnep I'.U., Xoxnos A.1. MeTonuka pacdeTHbIX 3a7a4 o xumMuu 8-11 kmacco. — M.:
IIpoceemenue, 2001.

I'nmuuka H.JI. O6mas xumus. — J1.: Xumus, 1974, — 727 c.

JIutepartypa pJst yyaumuxest

rpODNDE

Kyzpmenko H.E. u ap. Hauana xumuu. — M.: Ok3amen, 2005.

Kyssmenko H.E. Yuucse pewmats 3agaun no xumun. — M.: IIpocsenienue, 1986.
Mapmanosa [".JI. 500 3amau mo xumun. §-11 kmacc. — M.: U3gar-mkona, 2020.

Cnera JI.A., Xonus FO.B., Uepnsiit A.B. KoHkypcHBIE 331241 10 XUMUH C PELICHUSIMH. —
Mocka-XapbekoB: Unekca-rumuasusi, 2010.



Ne Haszeanue caiima unu Cooepoicanue Aopec (Url)
1o
1 XUMHUS U )KU3HB! DJeKTPOHHAs BepCHs Hay4qHO-TIOMyJisipHoro | http://www.hij.ru
XKypHana. ApXUB CoiepKaHHI HOMEPOB.
HayIHO-TONYAPHBI | JT6c1ym k monHo# Bepenn sKypHana uepes
JyPHAT peructpanuio. OpopMiIeHHE TOITHCKU
2 Alhimik [TonesHslie coBeThl, 3pPeKTHBIE ONBITHI, http://www.alhimik.ru
XUMHYECKHAE HOBOCTH, BUPTYaIbHBIN
peneTuTop, KOHCYJIbTauuu, kaycel u T. 1.
3 C-BOOKS Jluteparypa o XUMUU http://c-books.narod.ru
A30yka BebO-Toncka MeTozmka noucka nadopMarmy no xumum. | NP/ Www.chemistry.
0O630p OecrulaTHBIX AaTEHTHBIX 0a3 JaHHBIX.
4 JUT XUMUKOB p bsu.by/abc/
EsxeMecsiuHble aHHOTAIMN HOBBIX
XUMHYECKUX HAYIHBIX PECYPCOB
5 MexaHu3MBbl
OCHOBHBIC TUITBI MEXaHU3MOB XUMUYECKHX . S
OpPraHMUECKHX peakuit http://www.tl.ru /~gimnl3/docs/ ximia/him2.htm t
195050
6 OnopHbIe KOHCIEKTBL | OYPOMHEIS KOHCTICKTEI JUTA IIKOJIHHHKOR http://khimia.ri 1 .ru/
S — 8— 11-x kmaccoB
OMBITH TIO
Onucanus peakuuii, pororpaguu .
7 . P > bororpagu, http://shnic.narod.ru/
HCOPraHN4ICCKOU CIpaBOYHAas WHGOPMAITHS
14
IIepnonnueckas
HcTopust OTKPBITHS JIEMEHTOB U
8 CHCTEMa XMMHUYECKHX | MPOUCXOXICHUE UX Ha3BaHWU, OTIMCAHUE http://www.jergym.hiedu. cz/~canovm/vyhledav/
(bU3MYECKUX U XUMHYECKUX CBOMCTB
3JIEMEHTOB
PacueTHBIE 3aJ1a9n C60pHI/IK PaCyYCTHBIX 3a4a4 10 HEOPraHu-
9 YeCKOW M OPraHu4eCcKOr XuMuM st paboter | http://lyceuml.ssu.runnet. ru/~vdovina/sod.html
110 XMMHH Ha IIKOJIBHOM crenkypce. CIUCOK JIUTep-phl
OJIEKTPOHHBIN CIIPABOYHUK 3a MOJHBIA KypC . .
10 XuMUs TS BCEX P P P http://www.informika.ru/text/ database/chemy/ST
XUMHH
CrpaBoYHUK M Y4eOHUK 10 XuMuH. [ TaBHas
[IxonpHass XuMusa — . .
11 0COOCHHOCTh — XUMKAJIbKYJISATOP, KoTOphiid | http ://www. schoolchemistry.by. ru
BOUHHK
YIPOIAET PEIICHUE 3a/1a4 0 XUMUU
DeKTpoHHAas
KHUrH 1 aHATUTHYECKHE 0030pbl. Y YeOHUKH.
12 oubnmoreka XKypuansl. YueOHble 0a3bl JaHHBIX. http ://www. chemnet.ru/rus/ elbibch.html

110 XUMHUHN

HoGenesckue mpeMun 1Mo XuMum
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http://www.alhimik.ru/
http://c-books.narod.ru/
http://www.chemistry/
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OO6mmas u

MaTCpI/IaJ'IBI oo 06me171 XUMUU I yUaluXxcs
XUMHKO-OMOJIOTMYECKUX KIIACCOB: OCHOBHBIE

13 HeopraHudeckas http://lib.morg.chem.msu.ru/ tutorials/korenev/1 ..
MOHATHSI XMMUH, CTPOCHUE aTOMa,
XMMHUS: 92CTE 1 XHUMUYECKasi CBSI3b
O6mas Marepuaiibl 110 HEOPraHUYECKON XUMUH JJIsI
yyYaIyxcs CHeNUaIn3uPOBaHHBIX XUMHKO-
14 Y HeOpTraHu4ecKast OMOJIOTHYECKUX KITacCOB: ocHOBHBIE Kimacchl | http://lib.inorg.chem.msu.ru/ tutorials/korene v/2 .
HEOpPraHWYECKUX COCIMHEHMM, X CBOMCTBA
XUMHA: HacTb 2 U CTIOCOOBI MOTyYEeHUS
DKCIepUMEHTATLHBII
YueOHOe mocobue o 00IIeH XUMHH,
15 y4eOHHK TI0 XUMHUH OTJIMYAIOIIEECs] HAYYHOU CTPOTOCTHIO http://www.chem.msu.su/rus/ school/zhukovl/wel
U3JI0’KEHUS U CUCTEMOM OTpeielieHui
st 8— 9-X KimaccoB
IIporpammuoe
AHHOTHPOBaHHBIE CCHUIKH Ha
16 OGecrneueHne CYILECTBYIOIINE TPorpaMMHBbIe pecypebl o | http://chemicsoft.chat.ru/
XUMUHU
M0 XUMUH
COOpHUK POCCUICKIX HAYYHBIX U
00pa3oBaTeIbHBIX MyOIUKAIIUK [0 XUMHUH.
DNEeKTPOHHAS CrpaBouHas nH(popManus 1 0a3bl TaHHBIX
o XUMUH. Martepuansl 1Jis IKOJILHUKOB. .
17 6H6IHOTeKA 10 | Dexrpormsie yi G, 3aamis http://www.chem.msu.su/rus/ elibrary
1 BCTYIHUTEIbHBIX 3K3aMEHOB [0 XHUMHUH B
MI'V. 3agaun XUMHUYECKUX OJIUMITHAL.
MysbTumenna-yOnuKanum
WHTepakTUBHBIN KypC IMOATOTOBKH K
LEHTPaATN30BaHHOMY TECTUPOBAHUIO I10
XuMUU. 1715 3aperucTpUPOBaHHBIX
MOJIb30BATEIICH: TECThI, TEOPETHUECKHI
18 Penieturop mo xumun | pa3bop perienuii. B cB0601HOM q0CTYTIE! http://chemistry.nm.ru/
MPOOHBIE TECTHI, TUTEPATYPa, HEKOTOPHIE
XMMUYECKUE MPOrpaMMbl. MeToauuecKue
pekoMeHaanuu A noarotosku k ['MA no
XUMHUHU
Poccuiickas
TIIMOHHAS
19 OJIMMITHA/IA JIMCTaHIIMOHHBIE OJIMMITHAJIBI 10 XUMHUHU http://www.muctr.edu.ru/ olimpiada/
BHUKOB
10 XUMUH
Xummyeckast Matepuansl onuMnuaz no XxumMun. Onucanue ] )
20 oIBITOB. CBONCTBA SIIEMEHTOB. XHMIUCCKIE http://www-windows- 125 1 .edu. yar.ru/russian/c
CTpaHHYKa
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