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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma 1mo XuMHUH Ha ypOBHE CpeHero odmero o0pa3oBanus pa3padoTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBannu B Poccuiickoit Denmepartumy,
TpeOOBaHMII K pe3yibTaraM OCBOEHHs (emepaabHON 00pa30BaTeIbHONH MPOTPaMMBI CPETHETO OOIIEro
obpazoBarmss(POIl COQO), mpeacraBneHHbIX B DemepalbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom Koumenmmn mnpenomaBanusi ydeOHOro mpenMera «XUMHS» B
oOpa3oBatenpHBIX opranuzanusax Poccuiickoit @exepanym, pearn3yONMX OCHOBHBIE 00pa3oBaTeNbHBIC
MPOTPaMMBI, M OCHOBHBIX MOJI0KeHHH «CTpaTeruu pa3BUTHS BocuTaHusa B Poccuiickoit denepanyu Ha
nepuon a0 2025 rona» (Pacmopsokenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMusl Ha YpPOBHE YTIIyOJIEHHOTO M3YYEHHS 3aHHMaeT BaKHOE MECTO B CHCTEME €CTECTBEHHO-
HaygHOTo oOOpa3zoBanusi ydammxcsi 10—11 kmaccoB. M3ydeHue mpemMmeTa, pealn3yeMoe B YCIOBHSIX
nmud dhepeHnpoBaHHOTO, MPOGUIBLHOTO O0ydYeHUs, MPU3BAHO OO0ECIEYUTHh O00mMEe00pa3oBaTEIbHYI0 U
0OIIeKyTbTYPHYIO TIOATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOMUMYIO IS afalTalud WX K OBICTPO
MEHSIOIINMCST YCTIOBHSAM JKH3HH B COIIMyME, a TakKe Uil MPOAODKEHUS OOyYeHHWS B OPTaHMU3AIUIX
HpO(bCCCI/IOHaJH)HOFO O6pa30BaHI/I$I, B KOTOPBIX XUMHA ABJIACTCA 0[[HOI71 U3 IPUOPUTETHBIX JUCHUIIIINH.

B mporpamme mo XuMuM Ha3HaYeHUE MpeaMeTa « XUMHsD MoTydaeT MoApOOHYI0 HHTEPIPETAIHIO
B COOTBETCTBHH ¢ ocHOBomnonararomumMu nojoxeHusimu GI'OC COO o B3auM0O0OYCIOBICHHOCTH ILEJIeH,
colepKaHusi, pe3yiabTatoB OOyueHHs U TpeOOBaHMH K YPOBHIO TOATOTOBKM  BBITYCKHHUKOB.
CBUETENBCTBOM TOMY SIBIISIIOTCS CIIEAYIOLINE BBITOTHAEMBIC IPOTPAMMOH 10 XUMUH (PYHKIIHH:

e uH(DOPMALMOHHO-METOANYECKasl,  peaju3alusi  KOTOpod  oOecrmeywBaeT  MOJYYCHHE
TIPEJICTABJICHUS O TENIX, COACPKaHNH, OOIIeH cTpaTeruyl OOy4YeHUs, BOCTIUTAHUS U Pa3BUTH
o0yJaronmxcs CpeICTBAMH MTPeIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIS;

® OpraHM3aAlMOHHO-TUIAHUPYIOIIAsA, KOTOpas NpeayCMaTpUBaeT OIpeleleHrne: TMPUHIUIIOB
CTPYKTYpPUPOBAHUS U TIOCIIEIOBATEILHOCTH U3YYEeHUs Y4eOHOTO MaTepraia, KOJTNIeCTBEHHBIX
M Ka4eCTBEHHBIX €ro XapaKTEPHUCTHUK; MOAXOJ0B K (POPMUPOBAHUIO COJEPIKATENHEHOM OCHOBEI
KOHTPOJIA W OIEHKH O0pa30oBaTEeNbHBIX JOCTIDKEHHH OOYYaroIIUXcsli B paMKax HTOTOBOM
aTTecTaluy B pOpMe eIMHOTO TOCYAapCTBEHHOTO 3K3aMeHa 110 XUMHH.

[Iporpamma 11t yriyOaE€HHOTO HU3YUYCHHS XUMHUH:

e YCTaHABIMBAE€T WHBAapHAHTHOE TMPEIMETHOE COJEpIKaHWe, O00sA3aTeNbHOE Ui W3YYCHUS B
pamMKax OTAEIbHBIX MPOodMIIeii, IpeyCMaTPUBaET paclpe/esieHue U CTPYKTYPUPOBAaHUE €T0 110
KJIacCaM, OCHOBHBIM COJIepXaTelIbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e aéT NpPUMEPHOE paclpeaeieHue ydeOHOro BpPEMEHH, PEKOMEHIYEMOIo Ui H3yYeHHS
OTJZCJIBHBIX TEM,

e Mpe/yiaraeT NPUMEPHYIO TOCIE0BaTeIbHOCTh W3yUeHHs y4eOHOro Marepuaia ¢ yd4€ToMm
JIOTHKH MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBA3EH;

e AT METOJWYECKYI0 MHTEpPIpETANHUIO IIeNied W 3a/1a4 W3ydYeHHs NpeaMeTa Ha yriyOIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHUCTEME CpEJHEro oOIero oOpa3oBaHus,
COJICPIKATEIIbHON  XapaKTePUCTUKH IUIAHUPYEMBIX  pPE3YyJbTaTOB OCBOCHHS OCHOBHOWM
oOpa3oBaTelbHOM  mporpaMMmbl  cpenHero — obmero  oOpasoBaHHMs — (JINUHOCTHBIX,
METanpeMETHbIX, TPEAMETHBIX), a TakkKe C Y4ETOM OCHOBHBIX BHJIOB Yy4YeOHO-
NO3HABATENbHBIX ASHCTBUI 00Y4alOLIErocs 10 OCBOSHHIO COAECP KaHuUs IPEIMETa.

ITo BceM Ha3BaHHBIM TIO3WIMSM B MPOrpaMMe MO XWMHUU MPEITyCMOTPEHA MPEeMCTBEHHOCTh C
o0ydyeHMEM XHMHHM Ha YypOBHE OCHOBHOTO 00miero oOpa3oBaHms. 3a TpenejaMd YCTaHOBJICHHOU
MIPOrpaMMOi 10 XUMHH 00s13aTeIbHON (MHBAPUAHTHOM ) COCTABISIONICH COepKaHus y4eOHOro nmpeaMeTa
«XuMus» OCTa€TCs BO3MOJKHOCTH BBIOOpPa €ro BapUaTHUBHOM COCTaBIAIOIICH, KOTOpas JOJDKHA
OTIPEJICNIATHCSI B COOTBETCTBUM C HAIPaBJICHHEM KOHKPETHOTO IPOQHIS 00yUeHHUS.

B cootBercTtBUM ¢ KoHIENTYansHBIMH mojoxkeHussMu PI'OC COO o Ha3HAaYCHUW TPEIMETOB
0a30BorO W yriyon€HHOTO ypoBHEH B cucteMe nuddepeHmMpoBaHHOTO 00yICHHS Ha YPOBHE CPEIHETO
olmero oOpa3oBaHUs XWMHUS Ha YpOBHE YIUIYyONEHHOTO W3YyYEHHS HANpaBiIeH Ha pPeau3aIiiio



MPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TArloM MOJYYCHUS! XUMUYECKOTO 00pa30BaHMs B paMKax M3y4eHHs
CHEIMATbHBIX €CTECTBEHHO-HAYYHBIX M XMMHMYECKHMX AMCLUIUIMH B BY3aX M OpPraHM3alMAX CPEIHEro
npodeccuoHanbHOrO 00pa3oBaHus. B 3Toll CcBsA3M wm3ydeHHe NpeaMeTa «XUMHS» OPHEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacIlUpeHHe U YITyOJieHHEe TEOPEeTHYECKOH M MPAaKTUYECKOW MOATOTOBKU
oOyyvaromuxcsi, BBHIOPABIIUX ONpeNeEHHBI NPOoQMIbs OOy4YeHHS, B TOM 4YHCIE C MEPCHEKTHBOMN
MOCJIEAYIONIer0 IMOMYYCHUS! XHMHYECKOro o0pa3oBaHMs B OpraHu3anusx MpodhecCHOHaIbHOTO
obpazoBanus. Hapsiny ¢ atum, B cBete TpeboBanuit @I'OC COO k mmaHUpyeMbIM pe3yJIbTaTaM OCBOCHUS
¢benepanbHOl 00pa30BaTENbHOW MPOTrpaMMBbl CcpenHero oOmero o0pa3oBaHHs H3yYeHHE IIpeaAMeTa
«XUMHA» OpPHEHTHPOBAHO TAaK)KE€ Ha pEIIeHHE 3aJad BOCIHUTaHMS W COLMAJIBHOTO pa3BUTHS
oOyuaromuxcsi, Ha (OpPMHUPOBaHUE y HUX OOIIEHHTEIUICKTYaNbHBIX YMEHUH, YMEHHI pallMOHATH3aluu
y4eOHOro Tpyla © OOOOLIEHHBIX CHOCOOOB JEATEIBHOCTH, HMEIOIINX MEKANCHUIIHHAPHBIN,
HaJIIPEIMETHBIN XapaKkTep.

CocraBisiiomMH ~ IpeaMeTa  «XUMHS» Ha YpOBHE YIIIyOJIEHHOTO W3YYCHHsS SIBISIFOTCS
yrayonéunele  Kypcbl — «Opranudeckass xumus» W «OOmas W Heopranudeckas xumusi»y. [lpu
onpeeNeHIH OJX0/0B K 0TOOpY U CTPYKTYpHOM OpraHu3allui COJEpKaHUs ITUX KYypPCOB B IIporpamme
M0 XUMUH 332 OCHOBY NMPHUHATHI nosiokenus GI'OC COO o paznuuusx 6a30BOro M yriyOnéHHOTO ypoBHEH
M3y4EHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumus» U «OOIIas M HeopraHWYecKas XUMHS
COCTaBIISIET COBOKYITHOCTD MPEMETHBIX 3HAHUI M YMEHU, OTHOCAIINXCS K 0a30BOMY YPOBHIO H3Y4CHUS
npeaMeTa. JTa cCHUCTeMa 3HaHUM MONydaeT onpeneiéHHOEe TEOPEeTUYECKOe JTOMOIHEHUE, MO3BOJISIONee
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONbIUN 00BEM (PaKTOJIOTHUECKOTO MaTepuaia. Tak, Ha
yIIyOnEHHOM YpOBHE M3YYEHHsl IpeaMeTa o0OecleueHa BO3MOMKHOCTh 3HAUMTEIBHOIO YBEIMYECHHUS
00bEMa 3HAHMH O XMMHYECKHX 3JEMEHTAaX M CBOMCTBaX HMX COCJUHEHHH Ha OCHOBE PAaCIIMpPEHHS H
yIayOJeHNs IPECTABICHUN O CTPOCHUH BEILECTBA, XUMHYECKOH CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHUS
peaknuii, paccMaTpUBaEMbIX C TOYKH 3pPEHHS XMMHYECKOM KMHETMKH W TEpMOAMHAMHKHU. l3ydeHue
nepuogrueckoro 3akoHa u llepuoagnyeckoll cHCTEMBI XHMHUYECKHX D3JIEMEHTOB Oasupyercsi Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHMX TIPEACTABICHUSIX O CTPOEHUM aromMa. XHUMHYECKas CBS3b
00BSICHACTCS C TOUKU 3PEHUSI SHEPreTUUECKUX N3MEHEHUH Npu e€ 00pa30BaHUU U Pa3pYLICHUH, a TAKXKE
C TOYKH 3pEHUS] MEXaHU3MOB e€ oO0pa3zoBaHus. M3ydeHne THIIOB peakuuil 1ononHseTcss GOpMUPOBaHUEM
NPEACTABICHUH 00 3MEKTPOXMMHUYECKUX MPOLEccax M 3JEKTPOJIN3€ PacIUIaBOB M PacTBOPOB BellecTB. B
Kypce OpPraHMYeCKONW XMMHHM IPU PACCMOTPEHHH PEaKLMOHHOM CIIOCOOHOCTH COEAMHEHHMH YyIEeNSeTCs
0coboe BHMMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3((dexTax, 0 B3aMMHOM BIIMSIHUM aTOMOB B MOJIEKYJIaX U
MEXaHHU3Max peaklni.

Ocoboe 3HaueHHe UMEET TO, UTO Ha COAEPKaHUE KypCOB XUMHH YIIyOJIEHHOTO YPOBHS U3yUYCHHUS
JUTSL KJ1acCOB OTpenenEHHOro npoduis (raaBHbBIM 00pa3oM Ha MX CTPYKTYPY U XapakTep JOMOJHEHHH K
o0miell cucteMe NpEeAMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXHBIE NpeaMeThl. Tak, Hampumep, B
CoJepKaHUM TpeAMeTa AJsl KIacCOB XMMHKO-(HU3NUECKOro Mpoduiis 0oiblIoe 3HaUeHUEe OyAyT HUMETh
3JIEMEHTHI yueOHOro MaTepuaia mo ooueid xumun. [lpyn M3ydeHnu npenmMera B JAHHOM CIIydae aKLIEHT
Oyzer caenaH Ha OOIIHOCTH METOJOB MO3HAHMS, OOLUIHOCTH 3aKOHOB M TEOPWI B XUMHH U B (U3HUKE:
aTOMHO-MOJICKYIISIpHAst Teopusi (MOJIEKYJIsipHasi Teopusi B (pu3MKe), 3aKOHBI COXPaHEHHsS MAacChl |
SHEPTUH, 3aKOHBI TEPMOAMHAMUKH, SJIEKTPOIH3a, IPEICTABICHHUS O CTPOCHHUHU BEIIECTB U IPYTOE.

B To ke BpeMs B coaepKaHMM TpeaMeTa i KJIACCOB XHMHUKO-OMOJIOTHYECKOTO Tpodumis
OoJbIIMK YIENbHBI BeC OyIeT HMMETh OpraHudeckas XuMmus. B 3ToMm ciayuyae mnpemaocTaBiseTcs
BO3MOXHOCTb i1 Oojiee OOCTOSATENBHOIO PAacCMOTPEHUS XUMHUECKONW OpraHM3alluM KIETKH Kak
OMOJIOTNYECKON CUCTEMBI, B COCTaB KOTOPOH BXOAAT, K IPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI, KaK
JUNUABI, OENKH, YITIEBOIbI, HyKIENHOBbIE KUCIOTHL U Ipyrue. Ilpu 3ToM 3HaHMA O cocTaBe U CBONHCTBAX
MIPEJICTABUTENIC OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIECTB CIY’KAaT OCHOBOM JUISl H3Y4YEHHUs CYIHOCTH
nporeccoB (OTOCHHTE3A, IBIXaHHS, TUIECBAPECHUSL.

B mnane ¢opMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHMS OOIIECHAYyYHBIX METOJIOB
MO3HAHWS W OIBITa NPAKTHYECKOTO NMPHMEHEHHUS HAay4HBIX 3HAHMM HM3y4YeHHE NpeaMera «XUMHsS» Ha



YIIyONnEHHOM YPOBHE OCHOBaHO Ha MEXKIPEAMETHBIX CBS3AX C YUEOHBIMH MpeIMETaMH, BXOISIIMMHU B
cocTaB IpeAMETHBIX obnacteil «EcTecTBeHHO-HAaydHBIE MpeAMETh», «MaremaTtuka U MHPOpMaTHKa» U
«Pycckuli A3bIK U IUTEPATypay.

[Tpu u3ydeHun ydeOHOro mpeamera «XUMHUS» Ha YrIyONEHHOM YpOBHE Takke, Kak Ha YpOBHE
OCHOBHOTO M cpefHero ooumero obpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeil MEpBOCTEHNEHHOMN
3HAYMMOCTH sIBIIsieTcsl (YOPMUPOBaHUE OCHOB HAYKH XUMHH KaK 00J1acTH COBPEMEHHOTO €CTECTBO3HAHNS,

HpaKTH‘leCKOfI JACATCIBHOCTH YCJIOBCKA M OJHOI'O M3 KOMIIOHCHTOB MPIpOBOfI KYJbTYPBL. Pemienue stoit

3aJa4u Ha yrﬂy6ﬂéHHOM YPOBHC U3YUCHUA MIPpEAMETA MMPEATIOIaract peajin3anuro Takux ueﬂeﬁ, KakK:

(hopMUpOBaHUE TPEJICTABICHUN: O MaTepUAILHOM EIAMHCTBE MHPA, 3aKOHOMEPHOCTAX H
MMO3HABACMOCTH SIBIIGHWUH TPHUPOABI, O MECTe XMMHH B CHCTEME E€CTeCTBEHHBIX HAayK W eg
BeIyIIeil poiau B 00eCIeYeHNH YCTOWYMBOTO PAa3BUTHS YEIIOBEYECTBA: B PEUICHHH MPOOIEM
HKOJIOTHYECKOW, HHEPreTHYecKOd W TMHIIeBOW O€30MacHOCTH, B Pa3BUTUW MEIHIIMHEI,
CO3JIaHUM HOBBIX MaTEPHAJIOB, HOBBIX MCTOYHHKOB 3HEPIUHU, B 00CCIICUCHUN PAIlMOHAILHOTO
MIPUPOJIONIONB30BaHUs, B (DOPMHPOBAHMH MHPOBO33PEHHUS M OOIIEH KyJIbTYphl YeJIOBEKa, a
TaK¥Ke KOJIOTHUECKA 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOI cpejie;
OCBOCHHE CHCTEMEBI 3HAHHH, JIC)KAIMX B OCHOBE XMMHUYECKOM COCTAaBIISIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBl MHUpA: (QYHIAMEHTAIBHBIX TIOHATHHA, 3aKOHOB W TEOPHH XWUMUH,
COBpPEMEHHBIX TIPEJCTABICHII O CTPOCHHUHU BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYIIIPHOM, HaJMOJIEKYJISIPHOM, 0 TEPMOAMHAMUIECKHIX Hu KUHETHYECKUX
3aKOHOMEPHOCTAX MPOTEKaHUSI XUMHUECKAX PEAKIIHA, O XUMHUIECKOM PaBHOBECHH, PACTBOPAX
Y TUCIIEPCHBIX CUCTEMax, 00 OOMIMX HAYYHBIX MPUHIIUIAX XHMAYECKOTO MTPOU3BOJICTBA;
¢dopMupoBaHue y 00ydJarOmUXCS OCO3HAHHOTO IOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKAX 3HAHUU JIJIs1 OOBSICHEHUS KITFOUEBBIX HJIEH U TPOOIEM COBPEMEHHOW XUMUH, IS
OOBSICHEHHSI ¥ TPOTHO3UPOBAHUS SBJICHHH, WMEIONINX €CTECTBEHHO-HAYYHYIO IPHPOIY;
TPaMOTHOTO PEIIeHHS MIPOOIIeM, CBA3aHHBIX C XUMUEH, TPOTHO3UPOBAHNS, aHAIIN3a U OLIEHKHU C
MO3UIMIA  HKOJIOTMYECKOW O€301aCHOCTH TOCHENCTBUM OBITOBOW W TPOW3BOJICTBEHHOU
JIESATEIIbHOCTA YeJIOBeKa, CBSI3aHHONW C XWMHYECKHM IPOW3BOACTBOM, HCIIOJNIb30BAaHUEM U
nepepaboTKOM BEIIeCTB;

yrayOieHre IpeCTaBIeHI O HayIHBIX METOaX TIO3HAHUS, HEOOXOIUMBIX IS PHOOPETEHUS
YMEHHH OPHEHTUPOBATHCSH B MUPE BEIIECTB M OOBICHEHUS XUMHUYECKUX SBICHUH, UMEIOIINX
MECTO B IPUPOJIE, B MTPAKTHUECKON JeATEIFHOCTH U ITOBCETHEBHOM KU3HU.

B mnaHe peanu3zanuy mepBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAIOUIMX (YHKLUHUH LIEIOCTHOM
CHCTEMBI CpelHero o01ero o0pa3oBaHus NpU U3YUYEHHH NpeaAMeTa «XUMH» Ha YTIyOJNEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKKE LETH U 33/1a4H, KakK:

BOCIIUTaHUE YOSKAEHHOCTH B TMO3HABAEMOCTH SIBICHMH MPHUPOABI, YBAKEHHUS K IPOLECCY
TBOpPYCCTBA B oOiactu TCOPETUYCCKUX U NPUKITATHBIX I/ICCHe}IOBaHI/Iﬁ B XMMHH, (1)OpMI/IpOBaHI/Ie
MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pasBUTHE MOTHBAMM K OOYYEHHIO W IIO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHUS O0IIEUeNIOBEUECKHUX [IEHHOCTEH;

Pa3BUTUEC IMO3HABATCIBHBIX HHTCPECOB, HMHTCIUICKTYAJIBHBIX H TBOPYECKUX crocoOHOCTEHN
oOyuaromuxcsi, (OPMHUPOBAHME Y HHUX CO3HATEIHHOTO OTHOIIEHHS K caMOOOpa3oBaHHIO U
HETPEePLIBHOMY 00pa30BaHUI0 KaK YCIOBUIO YCHEITHOH MPOodecCHOHaANBHOW U 00IIeCTBEHHOM
JIESITEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M MOTPEOHOCTH B 3A0POBOM
o0pase K13HH;

¢opMupoBaHHe yMEHMH W  HABBIKOB Pa3syMHOTO  IPUPOJONOJIB30BAHHSA, Pa3BUTHE
9KOJIOTHUECKON KYJBTYpBl, MPHUOOPETEHUE OINbITa OOIIECTBEHHO-TIONE3HOW 3KOJIOTUYECKOM
JIeSATENBHOCTH.

OOmiee YuCIO YacoB, MPEAYCMOTPEHHBIX Ul M3YYEHHUs XUMHUH Ha YIIyOJIEHHOM YPOBHE CPEIHEro
obmiero oopazoBanus, coctaiseT 204 wacos: B 10 kmacce — 102 gaca (3 gaca B Hepenio), B 11 kmacce —
102 gaca (3 yaca B HEAETIO).






COJEP)KAHUE OBYYEHUSA
10 KJIACC

OPTAHMYECKAS XUMUSA

TeopeTn4yeckue 0CHOBBI OPraHUYeCKOH XHUMMH.

[Ipeamer M 3HAa4YCHHWE OPraHWYECKON XHMHH, MPEACTABICHHWE O MHOTO00pa3UM OPraHUYECKUX
COEIHECHU.

DJEeKTpOHHOE CTPOCHHE aToMa yriepoJa: OCHOBHOE M BO30YKIAEHHOE COCTOSHHS. BaneHTHbIC
BO3MOKHOCTHU aToMa yriiepoja. XUMHUUECKas CBsI3b B OPraHUUECKUX COCAMHEHHX. THUIBI THOpUAN3aUH
aTOMHBIX opOuTaineil yrinepoaa. MexaHn3Mbl 00pa3oBaHUsl KOBAaJCHTHON CBsI3M (OOMEHHBIA M JJOHOPHO-
aKUENTOpHBIN). TUMBI NepeKpbIBaHUs aTOMHBIX OpOWTalel, 6- W T-cBsi3u. OnpuHapHas, OBOWHAS W
TpoitHast cBs3b. CrocoObl pa3phiBa CBsA3EH B MOJIEKYyJIaX OpraHnveckux BemlecTB. [loHsTHE O CBOOOTHOM
panukaie, Hykjieohuie u 3JeKTpoduie.

Teopust cTpoeHus opraHnudeckux coequHennii A.M. byTnepoBa u coBpeMeHHBbIE NIPEeICTaBICHUS O
CTPYKType MOJEKyJ. 3HaueHHEe TEOpUU CTPOCHHS OPraHWYEeCKHX COEAUHEHUH. MoneKymspHble U
CTpyKTypHBIe (hopMyibl. CTpyKTypHBIE (HOPMYJBI PAa3TUYHBIX BHUAOB: pPa3BEPHYyTas, COKpalIEHHAs,
ckenerHas. M3omepus. Bunsl nzoMepun: cTpyKTypHas, MpOCTPAaHCTBEHHAs. DJIEKTPOHHBIE Y(PPEKTH B
MOJIEKYJIaX OPraHUYeCKUX COCAMHEHHH (MHAYKTUBHBIA U Me30MepHBIN (D (DEKTHI).

[Mpencraienue o KnaccuPpUKALUU OpraHnYecKuX BeulecTs. [loHsTHE 0 QyHKIMOHANBEHOW TPYIITE.
I'omonorus. T'omonormyeckue psinpl. CUcTeMaTHYecKass HOMEHKJIATypa OpPraHUYECKUX COEAMHEHHIA
(IUPAC) u TpuBHaIbHbIC Ha3BaHHS OTACIbHBIX MPEICTABUTEIICH.

OcoOeHHoCcTH W KiaccUpUKAIUS OpraHWYeCKUX peaknuid. OKHCIUTEThHO-BOCCTAHOBUTEIHHBIC
pEeakLyK B OPraHUuYECKON XUMUU.

OKCNEPUMEHTAIBHBIE METOAbl H3Y4YEHHUS BEIIECTB M HX MPEBpallCHU: O03HAKOMJICHHE C
oOpa3naMi OpraHMYeCKHUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, ONBITHI 10 TPEBPAIEHUIO
OpPTaHWYECKUX BEIECTB IMPH HAarpeBaHWy (IUTaBlieHWE, OOYTIMBaHWE W TOPEHHE), KOHCTPYHPOBaHUE
MOZEJIed MOJIEKYJT OPraHUYECKUX BELIECTB.

Yraesonopoasl.

Anxanel. ['oMomormveckwid psig  anmkaHoB, oOmas (opMynia, HOMEHKJIATypa W H30MEpHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY AlIKaHOB, SP>-rMOpuIM3alKs aTOMHBIX OpOuTaeil
yriepoja, 6-cBsizb. GU3HUECKUE CBOWCTBA aJIKaHOB.

XVWMHYECKHE CBOMCTBA aJKaHOB: pEakUUW 3aMELCHHs, W30MEpH3alH, AECTHAPHUPOBAHMUS,
LIUKIN3alUY, MHPOIN3a, KpeKuHra, ropeHud. l[lpencraBneHne o MeXaHU3ME peakUuil paguKalbHOTO
3aMelEHUs.

Haxoxxnenue B mpupozae. CriocoObl mosTyueHHs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmiast ¢opmyna, HOMEHKIarypa W u3oMepus. OCOOCHHOCTH CTpPOEHHS H
XUMHYECKUX CBOWCTB MalbIX (IIUKJIONPOIAH, IUKIOOyTaH) W OOBIYHBIX (I[MKJIOTICHTaH, ITUKJIOTeKCaH)
IUKJI0ATKaHOB. CIIOCOOBI MOMyYeHHs M IPUMEHEHNE IUKIIOAIKAHOB.

Ankenbl. ['omonoruveckuil psii ankeHoB, oOmas (Gopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJT AIKEHOB, SP’-rUOPHMAN3aIUs ATOMHBIX OpOMTANeH yrieposa, 6- 1
n-cBsi3u. CTpyKTypHass W TeoMeTpudeckas (Iuc-TpaHc-) uzoMepus. Du3ndeckue CBOMCTBA aJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEaKUMHU MNPUCOCIUHEHUS, 3aMEINIEHUS B O-TOJOXKEHUE TPH JIBOMHON CBS3M,
nojauMepusanuu u okucienud. [IpaBmino MapkoBHukoBa. KauecTBeHHBIE peakIiyd Ha JABOWHYIO CBS3b.
Crioco0b!I TTOTyYEeHHSI U IPUMEHEHHUE aJIKCHOB.

Ankanuensl. Knaccudukamnus ankaaneHoB (CONMpPsHKEHHBIC, U30JIUPOBAHHBIC, KYMYIUPOBAHHbLE).
OCOOCHHOCTH DJICKTPOHHOTO CTPOCHHUS W XUMHYCCKUX CBOMCTB CONPSDKEHHBIX aHWEHOB, 1,2- u 1,4-
npucoequHeHue. [loauMepusanust CconpsHKEHHBIX  JueHOB. CrocoObl IMONyYeHUsT W TPUMEHEHHUE
aJKaIUEHOB.



AnkuHbl. ['OMOJIIOTHUECKUH pAd aJdKUHOB, oOmas ¢opMmyna, HOMEHKJIATypa W H30MEpHs.
DJEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIN aJKHUHOB, SP-THOpUAM3ALUs aTOMHBIX OpOHUTanei
yraepoga. @®usnyeckue CBOHCTBa alKMHOB. XHMHYECKHE CBOMCTBA: peEakUHM NPUCOSAWHEHHS,
JUMEpH3aliyd U TPUMEpH3aluH, OKHUCIeHUs. KucloTHble CBOICTBAa aJKHHOB, MMEIOIINX KOHIEBYIO
TpoiiHyto cBsi3b. KauecTBeHHBIE peaknuu Ha TPOHHYIO CBs3b. CHocoOBl MOJTYYEHHUS M TPHMEHEHHE
AIKHHOB.

Apomatnyeckre YIJIeBoJOpoAbl (apeHsl). ['omonormueckuii psia apeHoB, obmas Qopmyna,
HOMEHKJIAaTypa W H30MEpHsA. OJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbl OeH3oa.
OdusnyecKre CBOWCTBA apEHOB. XUMHYECKHE CBOWCTBA OSH30J1a U €T0 TOMOJIOTOB: PEaKIMH 3aMeIleHHs B
OCH30JILHOM KOJbLIE W YTJIEBOJOPOAHOM paAMKaje, PeaKUUHd NPUCOSAWHEHHS, OKHCICHHE TOMOJIOTOB
oenzona. [IpencraBnenne 00 OpHEHTHpPYIOIIEM [EHCTBUHM 3aMecThTeNeil B OEH30JbHOM KOJbLE Ha
npruMepe ANKHIBHBIX PaguKalloB, KapOOKCHIBHON, TMAPOKCHWIIBHOW, aMHHO- M HUTPOTPYIIBI, aTOMOB
ragoreHoB. OCOOCHHOCTH XHWMHUYECKHMX CBOHCTB ctupona. [lomumepuzanusi ctupona. CrocoObl
MOJYYEHUS U IPUMEHEHUE apOMATUIECKUX YTIIEBOJOPOIOB.

[Mpupoansrii ra3. [Tonytaeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenne. KameHHbIH yrons u
NpoAyKTHl ero mnepepaboTku. CrmocoObl mepepaboTku He()TH: TEpEeroHKa, KPEKUHT (TepMHYECKHH,
KatanuTudeckuit), pudopmunr, nuponu3. I[lpoaykTsl mnepepaboTku HepTH, WX MNPUMEHEHUE B
MPOMBIIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DJEKTPOHHOE CTPOCHUE TAIOTEHIIPON3BOIHBIX YITIEBOJOPOAOB. Peakinu 3aMeleHus rajioreHa Ha
THUIPOKCOTPYMITy, HHUTPOTPYIIY, LUAHOTPYIIy, aMHHOIpymnmy. JledicTBHE Ha TaJoreHIpPOU3BOAHBIC
BOJIHOT'O U CIIMPTOBOIO pacTBopa wEnoud. B3anMoneiicTBue AuMraaoreHaJkaHoB ¢ MarHUEM U LIUHKOM.
[ToHsiTHE O METANIIOOPTaHUUECKUX COSAMHEHUX. Vcroap30BaHNe raloTeHIIPON3BOIHBIX YTIIEBOAOPOIOB
B OBITY, TEXHUKE U IIPY CUHTE3€ OPraHUYECKUX BEILECTB.

OKCIIepUMEHTAIbHBIE METObl M3YyYEHHs BEILECTB M UX MPEeBpAIlCHHH: H3ydeHHE (PU3NUYECKUX
CBOWCTB YTJIEBOJIOPOAOB (PaCTBOPUMOCTE), KAUECTBEHHBIX PEAKIMI yTIIEBOIOPOJOB PA3INUHBIX KIaCCOB
(obecuBeunBaHre OpPOMHON WM HMOAHOW BOJBI, PAacTBOpa IEpMaHraHaTa Kaius, B3aMMOJEHCTBUE
areTiiieHa ¢ aMMHA4YHBIM pPacTBOpOM okcuzaa cepebpa(l)), kauecTBeHHOe OOHapy)KeHHE yriepoaa U
BOJIOPOJa B OPraHWYECKHUX BELIECTBAX, MOIy4YEHUE STHICHA U U3yUYEHHE €r0 CBOMCTB, O3HAKOMJICHUE C
koyutekuusaMu «Hedts» n «Yromey, ¢ obpasnaMu IiacTMace, KaydyKOB M PE3MHBI, MOJIECINPOBAHUE
MOJIEKYJ1 YTIIEBOIOPOIOB U TAJIOTCHIIPOM3BOIHBIX YIIIEBOIOPOIOB.

Kucnopoacoaep:kauue oprannyeckue coeiMHeHusl.

[IpenenvHble onHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha MpHUMEpe METaHojla W 3TaHOJa).
l'omonoruyeckuii psn, odmias Qopmyina, n3omepus, HOMEHKIaTypa W Kiaccuduxauus. Duszndeckne
CBOWCTBa MpeeNbHBIX OJHOATOMHBIX CIHPTOB. BOmOpoIHBIE CBA3M MEXAY MOJIEKYJIaMH CIHPTOB.
XUMHYECKHE CBOMCTBA: pEakUUHd 3aMELICHus, JAeTHIpaTallid, OKHCJICHHUS, B3aUMOICWUCTBHE C
OpPraHMYeCKUMH M HEOpraHWYECKUMH KHucioTamu. KauecTBeHHas peakius Ha OJHOATOMHBIE CIUPTHI
[eiicTBe 53TaHONa M METaHOJAa Ha OpraHu3M uesoBeka. CrmocoObl IMONY4YeHUS W MPUMEHEHUE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa 1 u3oMepuss. OcOOEHHOCTH PU3NUECKUX H XUMHUYECKUX CBOHCTB.

MHOroaToMHBIE CIIUPTHI — 3THUIICHIIIMKONb U TIuleprH. Ou3nveckne U XUMHUYECKHE CBOWCTBA:
peakiuy  3aMelIeHUs, B3aWMOJICHCTBUE C OPraHMYeCKMMH ¢ HEOPraHWYeCKUMH KHCJIOTaMHU,
KayeCTBEHHAsT peakius Ha MHOTOaTOMHbIE CcHHUpThl. [IpefcraBieHue o MeXaHU3ME peakiuii
Hyki1eodunpHOro 3aMerienus. JleiictBiue Ha oprannsM denoBeka. CHoCOOBI MOMyYeHHUs W NPUMEHEHHE
MHOT'0aTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BIIMSHHE THUIPOKCOTPYIIBI M OEH30JIBHOIO sifpa.
®dusnueckue cpoiicTBa GpeHonma. OcoOEHHOCTH XMMHYSCKUX CBOMCTB (heHOsa. KauecTBeHHBIC peakIuy Ha
¢denon. Tokcnunocts (eHoma. CrnocoOsl momydeHust U npuMeHeHne (enosna. deronpopmanbaernaHas
cMoUa.



KapOonusnbHble coeMHEHHS — albJeTUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHHIBHOM
rpynmnsl. ['oMonorudeckue psiabl ajabIerdaoB U KETOHOB, oOmiast GopMyia, n30Mepus U HOMEHKIATypa.
Ousnyeckre CBOMCTBA allbJAErHI0B U KETOHOB. XUMHUUECKHE CBOWCTBA allbACTHIOB M KETOHOB: PEaKIUH
npucoeauHeHust. OKUCICHUE albJIeTHAOB, KAYeCTBEHHBIC PeakUH Ha ajbleruabl. CrocoObl MOTy4YeHUs
Y IPIMEHEHHE aJIbJACTHI0B U KETOHOB.

ONHOOCHOBHBIE —TpeleNbHble  KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHHS MOJEKYI
KapOOHOBBIX KHCIOT. M30Mepusi 1 HoMeHKaTypa. dusndeckue CBOWCTBa OAHOOCHOBHBIX MPENEIBbHBIX
KapOOHOBBIX KHCIOT. BomoponHble cBS3M MEXIY MOJEKYJIaMH KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOWCTBA: KHCJOTHBIE CBOWMCTBAa, peakuus STepUPHUKAINU, PEaKIUH C YYaCTHEM YTIIEBOIOPOJHOTO
panukana. OcoOOEHHOCTH CBOMCTB MypaBbMHON KHUCIOTHI. [IoHSITHE O IPOU3BOAHBIX KAPOOHOBBIX KUCIOT
— CIIOKHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HEMpPENENbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JWKapOOHOBBIX KHCIOT, THIPOKCHKAPOOHOBBIX KHCIIOT.
[MpeacraBuTeny BhICHIMX KapOOHOBBIX KHCJIOT: CTEApUHOBAs, MAJILMUTHHOBAs, OJICWHOBAS, JIUHOIEBAS,
JUHONeH08ast KACIOThl. COCOOBI MONTyUeHHs U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxable >¢upbl. [omonormueckuii psa, obmias ¢opMmyria, H30MEpUss M HOMEHKJIATypa.
DU3NYECKUE U XUMUYECKHUE CBOMCTBA: THIPOJIA3 B KUCJIOW U LIEJTOYHOU Cpee.

Kuper. Ctpoenue, pu3nuecKkue U XMMUYECKHE CBOWCTBA KUPOB: TUAPOIH3 B KUCIIOW U MIETOYHOM
cpene. OCOOCHHOCTH CBOMCTB KHPOB, COACPIKAIINX OCTATKU HETPENeTbHBIX KUPHBIX KHCIOT. JKUpHI B
npupoe.

Mb11a Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX MOIOIIIEE JICUCTBHUE.

OO0mas xapakrepucTtuka yriaeBonoB. Kimaccudukaius yrieBogoB (MOHO-, AW- U MOIHUCAXaPHIBI).
MoHocaxapuabl: TIIOKO03a, (PpyKTO3a, ramakrosa, pubo3a, Ae30KchpuOo3a. DU3NYecKne CBOWCTBA U
HaxoxkaeHue B mpupoge. PorocuHTe3. XHMHYECKHE CBOWCTBA TJIOKO3BI: PEAKLUU C y4acTHEM
CHHMPTOBBIX U aJbJETUAHON TPYII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpoxeHue. IIpumeneHne riroKko3bl, eé
3HaYeHHWE B JKU3HENCSATEIbHOCTH oOpraHu3Ma. Jlucaxapuuel: caxapo3a, MaJbTo3a U  JIAKTO3a.
BoccranaBnuBaromue 1 HeBOCCTaHABIMBAIOLIME aucaxapuabl. ['maponus aucaxapunaos. Haxoxzaenue B
npuposae u npumenenue. [lomucaxapuasl: Kpaxma, TIMKOreH U 1e/uio03a. CTpoeHue MakpOMOJIEKYI
Kpaxmasa, IJIHKOTeHa W LeJUIosio3bl. Pu3nveckue CBOWCTBA KpaxMana M LEJUII0JIO3bl. XHMHUYECKHUE
CBOWCTBAa KpaxMmaJa: THAPOJIN3, KAUeCTBEHHAs] Peakuusi ¢ MOJOM. XUMHUYECKHE CBOWCTBA LEIUIIOJIO3bI:
THIPOJIN3, TOTy4eHHe 3(UpOoB Leroo3bl. [IoHsTHe 006 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
MIENK).

OKCIIepUMEHTaIbHBIE METO/IbI U3yUECHHUS BEIIECTB U UX MPEBPAILEHHUNA: PACTBOPUMOCTh Pa3IMYHBIX
CIOHPTOB B BOJAE, B3aMMOJCHCTBHE 3TAaHOJA C HATPUEM, OKHCICHHE STHJIOBOTO CIHUPTAa B aJbJECTHJ Ha
packanéHHOM METHOM MPOBOJOKE, OKHCIEHHWE STHJIOBOTO CIHMPTAa IUXPOMATOM Kainus (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), KAUeCTBEHHBIE PEAKUMH Ha anbJeruabl (C  TUAPOKCHIOM
muammuHcepeOpa(l) u  runpokcumom Mmemu(ll)), peakums rTiamuepuHa ¢ ruapokcupom  memu(ll),
XMUMHAYECKHE CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJCHCTBHE pacTBOpa TIJIOKO3BI C
rugpokcunom meau(ll), B3aumonencTBre KpaxMana ¢ MOJOM, PELICHHE SKCHEPUMEHTAIBHBIX 3a/1a4 10
TemaM «CriupThl U GeHonsn, «KapdoHoBbie KUCIOTHL. CloKHBIE 3UPBD».

A3oTcojep:kalniie OpraHndecKne coeTnHeHUs.

AMUHBI — OpraHu4ecKre MPOU3BOJHbIE amMMmuaka. Kiaccudukanus aMUHOB: anudaTHUECKHE H
apoMaTHU4ecKue; IePBUYHbIC, BTOPHYHEIE U TpeTHYHbIe. CTpOCHHE MOJIEKYII, 00mIast GopMyia, H30MEepHs,
HOMEHKJIaTypa ¥ (U3MYecKue CBOMCTBA. XMUMHUYECKOE CBOWCTBA ann(paTHYECKHX AMHHOB: OCHOBHBIC
CBOWCTBA, AJIKWIMPOBAHUE, B3aUMOJCHCTBHEC IIEPBUYHBIX AMHHOB C a30THUCTOW Kkuciortoi. Conm
AJIKUIIAMMOHHSL.

AHWIMH — TMpeacTaBUTENb AMUHOB apoMarhueckoro psna. CrtpoeHue aHuinuHa. Bzaumzoe
BIMSHUE TpyIIl aTOMOB B MoOJeKyJe aHWiInHa. OcoOEHHOCTH XMMHYECKHMX CBOWCTB aHMIIMHA.
KauectBeHnble peaknuu Ha aHWIMH. CriocoOBbl MOMy4eHHsS M NPHUMEHCHHE ann(paTHYeCKHX aMHHOB.
[lonyyeHue aHWINHA U3 HUTPOOEH301a.



Awmunokucnotel. Homenkmatypa u wnszomepus. OTHenbHbBIE MPEACTABUTEIH O-aMUHOKHCIIOT:
IMOUH, anaHuH. Du3nueckrue CBOHCTBA AMHHOKUCIOT. XHMHUYECKHE CBOWCTBA aMHUHOKHCIOT Kak
aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHH, peakus MOJIMKOHACH AU, 00pa3oBaHHe MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THIPOJIN3 MENTHAOB.

Benku kax mpupoansie monumMepsbl. [lepBuyHas, BTOpHYHAs W TPETHYHAs CTPYKTypa OEIKOB.
XuMHUYECKHE CBOWCTBA OCIIKOB: THAPOJIN3, IeHATypalusl, KaueCTBEHHbBIE PEaKIUy Ha OCJIKH.

OKcliepuMeHTaNbHBIE METO/ABI M3YYCHHUS! BEIIECTB M HMX NpEBpalleHUil: pacTBopeHHE OENKOB B
BOJIe, IeHaTypanus OelKOB IPH HATPEBaHUH, IBETHBIE PEAKLIUH Ha OCJIKU, PEIICHUE KCIIEPUMEHTANBHBIX
3aJa4 MO TeMaM «A30TcoAep)Kallie OpraHu4ecKkue coeIuHeHHs» U «PacrnozHaBaHHe OpraHH4ecKHX
COECIMHEHUID.

BbicokoMoJieKyIsIpHBIE COeTUHEHH.

OCHOBHBIE TMOHATHA XHUMHUH BBICOKOMOJIEKYJIIPDHBIX COCJUHEHHH: MOHOMEp, IOJUMep,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3aUH, CPEeaHSAs MOJeKylspHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOJTMMEPHU3aIUs U MTOJMKOHACHCAIHSL.

Ilonmumepubie Matepuansl. [lmacTmaccel (HMOMMATWIIEH, TOJMIIPONWIIEH, MOJIMBUHUIXIOPHUI,
MOJIMCTUPOJI, TOJMMETHIMETAKPHUIIAT, IOJUKApOOHATHI, TMOJMATWICHTepedTanar). YTHUIu3auus |
nepepadoTKa IIaCTHKA.

DnacToMepbl: HaTYpallbHBI Kay4yK, CHHTETHYeCKHEe Kaydyku (OyTaaueHOBBIH, XJIOPOIPEHOBEIH,
M30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIE (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHHTEeTHYeCKHe (KaIlpOH U JIaBCaH).

[Tonumeps! cHenManbHOrO Ha3HA4YeHUS (TEQIIOH, KeBJap, 3JIEKTPONPOBOSIINE IOIMMEPHL,
Omopasaraemple TOJINMEPHI).

OKCIIepUMEHTANIbHBIE METOJbl HW3YyYEHHMs BEIIECTB M HX NPEBPALICHUH: O3HAKOMJICHHE C
o0pa3uamMy  MPUPOAHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH,  IUIaCTMAacCc, KaydyKOB,  pCLICHHUE
9KCHEPUMEHTAIIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHMe IJIaCTMACC U BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxxnenne MomekyssipHOH (OpMysbl OPTaHHYECKOTO COEOMHEHHUS IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOASIINX B €70 COCTAB, HAXOXKJICHUE MOJIEKYIIIPHON (OPMYJIBI OPraHUYECKOTO COCIMHEHUS
mo Mmacce (00BEMY) MPOAYKTOB CropaHusi, MO KOJIMYECTBY BeliecTBa (Macce, 00ObEMY) TPOAYKTOB
PEeaKIMy W/UIN UCXOAHBIX BEIIECTB, yCTAHOBIECHUE CTPYKTYPHOH (OpMyYJIBI OPraHMYECKOro BEIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB IOJyYEHHS, ONpEleIeHHE AOJIM BBIXOAA MPOAYKTa
peakuy OT TEOPETUIECKH BO3MOKHOTO.

MexIpeaMeTHbIE CBA3H.

Peanuzanuss MexXnpeaMETHBIX CBA3€M NIpH M3YyYEeHMH opraHudeckod xummu B 10 kmacce
OCYILIECTBIISIETCSl Yepe3 HMCIIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX IMOHSATHH, TaK W MOHSITHH,
NPUHSATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOT'O [TUKIIA.

OOmue ecTrecTBEHHO-HAay4YHbIE NOHSATHA: SIBICHHE, HAY4HbIH (aKT, TMIOTE3a, TEOpus, 3aKOH,
aHalu3, CUHTE3, Knaccu(uKalus, HabIro1eHe, U3MEPEHUE, SKCIIEPUMEHT, MOJIeIb, MOJICIIMPOBAHUE.

®u3uka: mMarepus, aToOM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKHH YpOBEHb,
BEIIECTBO, TEJI0, 00HEM, arperaTHOe COCTOSTHIE BEIIECTBA, (DM3MUECKUE BEIMIHHBI, UHHUIIB H3MEPEHUS,
CKOPOCTb, PHEPTHsI, Macca.

buonorusi: kierka, opraHu3M, J3Kocuctema, Ouochepa, MeTabONM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIM U TeTepoTpO(HBIH THN NMUTAaHUSA, OpokeHHe, (POTOCHHTE3, NBIXAHHWE, OCIKH, YTIEBOJBI,
’KHPBI, HyKJICHHOBBIE KUCTIOTHI, ()ePMEHTEI.

I'eorpadus: monesHbie NCKOMaeMble, TOTUIHBO.

TexHonorus: MNUILEBblE INPOAYKTHl, OCHOBBI PALIMOHAIBHOIO IHTAHUS, MOIOIIME CPEICTBa,
MaTepHajbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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OBIIAS U HEOPTAHUYECKAS XUMUS

TeopeTudecKkue 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX saep. XWMHYECKHH 3ieMeHT. M3orombl. CTpoeHHE 3IIEKTPOHHBIX
000JI09eK aTOMOB, KBaHTOBBIE HYHCJIA. DHEPTeTUYECKHE YPOBHH W IMOIYPOBHH. ATOMHBEIE OpOWTAIIH.
Knaccnpukamms XUMHYECKHX dJIeMeHTOB (S-, P-, d-, f-amementsr). Pacmpemenenue >IeKTPOHOB IIO
ATOMHBIM OpOHTAISIM. DJIEKTPOHHBIE KOH(PUTYpaIlii aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOTO MIEPHOI0B
B OCHOBHOM ¥  BO30YXIEHHOM  COCTOSIHMH,  DJIGKTPOHHBIE  KOH(QUTYpallMd  HOHOB.
DIIEKTPOOTPHUIIATEIIBHOCTb.

Tlepuonuueckuit 3akon u Ilepuonuueckas cucrema xumuueckux snemeHToB JI.M. MeHnneneena.
CBs13p mEepHOANYECKOT0 3aKoHA W [leproAmueckoil cHCTEMBI XMMHYECKHX 3JEMEHTOB C COBPEMEHHOM
TeOpuel CTPOEHHs AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CIOXHBIX BEIIECTB IO TPYyNIaM U MepHoaaM. 3HaYeHUE MEePHOANIECKOTO
3akoHa JI.1. Menneneena.

Xumuyeckass CBs3b. BuHIbl XUMHUYECKOW CBS3M: KOBAJEHTHAsA, WOHHAs, METAJIMYECKas.
MexaHu3Mbl 00pa3oBaHMsl KOBaJCHTHON CBSI3U: OOMEHHBIN U IOHOPHO-aKIENTOPHBIN. DHEeprus U AJIHHA
cBsa3u. [lodsgpHOCTh, HampaBI€HHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW cCBsA3u. KpaTHble CBs3M.
Bonopoanas cBs3b. MeKMOJEKYISAPHBIE B3aUMOAECHCTBHUSL.

BaneHTHOCTH W BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b AJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
TreOMEeTPUYECKIM CTpOEHHEM (Ha MpUMepe COSIMHEHNH 3JIEMEHTOB BTOPOTO MEPHUO/IA).

IIpencraBnenne 0  KOMIUIEKCHBIX  coeiuHeHHsX.  CocTaB  KOMIUIEKCHOTO — MOHa:
KOMITJIEKCOOOpa3oBaTenb,  JUTaHAbl.  3HAaueHHE  KOMIUIGKCHBIX  coeauHeHud.  [lomatme o
KOOPJMHAIIMOHHOW XUMHUH.

BemectBa MOJNEKYJISPHOTO M HEMOJEKYJISPHOTO CTPOCHMS. THIBl KPUCTAITMUECKHUX PEIIETOK
(CTpYKTYp) ¥ CBOWCTBA BEIIECTB.

Ilonstne o nucnepcHbIX cuctemax. Mcrunubie pacTtBOpbl. IlpeacraBieHne O KOJUIOMIHBIX
pactBopax. CrocoObl BBIpaKEHUSI KOHIIGHTpPAIMH PACTBOPOB: MaccoBas JOJsl BEIIECTBA B PacTBODE,
MOJIIpHasl ~ KOHIIEHTpauus. HacbllleHHble W HEHACHIEHHBIE  PAacTBOPBI,  PaCTBOPUMOCTE.
Kpucrammoruaparsr.

Knaccudukanms 1 HOMEHKIIaTypa HEOPTaHMUECKUX BEIIECTB. TpHUBHAIbHBIC HA3BAHUS OTIEIBHBIX
TIpeJICTaBUTEINIEH HEOPraHMYECKUX BEIIECTB.

Knaccupukanms XUMHYECKHX pEaKUUid B HEOPraHWYeCKOH M OpraHMYecKoW XHMHUH. 3aKOH
COXPAHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHHUS U MPEBPALICHUS YHEPIUH MPU XUMUUYECKUX PEaAKIIUSIX.
TeroBbie 3PPEKTH XUMUYESCKUX peakiuid. TepMOXUMHUECKUE YPaBHEHHUS.

CKOpOCTh XMMHYECKOH peakiuu, e€ 3aBUCHUMOCTb OT pasziIH4yHBIX (akTopoB. ['oMoreHHble H
reTeporeHHble peakuuu. Katanus u Kkatanu3aTopsl.

OOpatumble W HeoOpaTHMbIE peakUHd. XUMHYecKoe paBHOBecue. KOHCTaHTa XHMHYECKOTO
paBHOBecHs. PaKTOPHI, BIUAIOLINE Ha MOJOKEHNE XUMUIECKOTO PaBHOBECHS: TEMIIEpATypa, JaBICHUE U
KOHLIGHTpAIlMH BEIIECTB, y4acTBYOIMUX B peakuuu. [Ipunnun Jle IllaTtense.

Onexrponurnueckas auccouuanus. CuibHble U cialble 3IIEKTPONUThl. CTeneHb AWCCOLUALNU.
Cpena BOAHBIX pPacTBOPOB: KHCJIOTHAs, HEWTpaibHas, IuesnoyHas. Bomopoxanselii mokasarens (pH)
pactBopa. ['maponus coneil. Peakiyn nonHoro oomeHa.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okucineHua.  OKUCIUTENb U
BOCCTaHOBUTENb. llporecchl OKHMCIEHMST M BOCCTaHOBJIEHMA. BaxHeillime  OKUCIUTENH U
BOCCTaHOBHUTEIH. MeTO]] 3JIeKTPOHHOT0 OanaHca. DJIEKTPOJIU3 paCTBOPOB U PACILIABOB BEIIECTB.

OKCTIepUMEHTAIbHBIE METOABI M3yUEHUs BEIIECTB U MX MPEBpAIlCHUIl: pa3ioKeHHE MEPOKCHIA
BOIOpPOAAa B MPHUCYTCTBHM KaTalu3aTopa, MOAETH KPHUCTAIIIMYECKHX PEIIETOK, NMPOBEICHUE peaKkLuil
MOHHOTO OOMEHa, ONpEAEJICHHUE CpeNbl PacTBOPOB C IOMOLIbIO HMHAMKATOPOB, H3yUYCHUE BIUSHUS
pa3nuYHBIX PaKTOPOB HA CKOPOCTh XMMUYECKOW PEaKIMH U MOJIOKEHHE XUMHUECKOT'O PABHOBECHS.

Heopranuyeckas xummus.



TTonoxenue HemeramioB B [lepuoanueckoii cucteMe xumudeckux sneMentoB .M. Menaeneesa u
0COOEHHOCTH CTPOCHHUSI UX aToMOB. DH3MYeCcKHe CBOMCTBA HEMETAIOB. AJJIOTPONHUSI HEMETANIOB (Ha
pUMepe KUCIopoia, cepsl, pocdopa u yriieposa).

Bomopon. Ilomyuenue, ¢usnyeckue W XUMHYECKHE CBONCTBA: pEaKUUH C METAUIAMH |
HEMETaJlIaMU, BOCCTAHOBUTENIbHBIE CBONCTBA. [ Mipubl. TOTUIMBHEIE 3JIEMEHTHI.

I'anorensl. HaxoxaeHue B MpUpojie, CIOCOOBI MOMYYeHUS, (PU3NICCKHE U XUMHUYECKIE CBOMCTBA.
I'anoreHoBomopoabl. BakHelmne KHCIOPOJCOepKAIIUE COCAUHECHUs TrayoreHoB. JlabopaTopHbie u
MPOMBIIIUICHHBIC CIIOCOOBI ITOJTYYCHUS TaJoreHOB. [[puMeHeHHEe TaJIOTeHOB U UX COSTUHCHUM.

Kucnopon, o3on. JlabGopaTopHble W NPOMBINUICHHBIE CIOCOOBI IONyYSHHS KHCIOPOJA.
®dusnyeckre U XUMUYECKUE CBOMCTBA U PUMEHEHHE KUCI0poa 1 030Ha. OKCUJIBI U TICPOKCHUJIBIL.

Cepa. Haxoxpaenue B mpupoje, cnocoObl MOIy4eHHs, (PU3NUYEeCKHe M XUMHYECKHE CBOWCTBA.
CepoBogopon, cyiasduasl. Oxcup cepbi(1V), okcun ceppi(VI). CepHucras u cepHas KUCIOTHI U MX COJIH.
OCoOECHHOCTH CBOMCTB CepHOI KUCIOTHL. [IpuMeHeHne cepbl U e€ COeAMHEHH.

Azor. Haxoxxaenue B mpupojae, crnocoObl MoNy4yeHus, pu3ndeckue U XUMHUYECKHE CBOWMCTBA.
Ammuak, HUTpHIBL. OKCHIBI a30Ta. A30THCTas U a30THAs KUCIOTHI M MX coiid. OCOOCHHOCTH CBOWMCTB
a30THOM KUCIIOTHL. [IpuMeHeHne a30Ta 1 ero COeqUHEeHUH. A30THBIE YA0OpEeHUSI.

®ocdop. HaxoxneHne B Ipupone, COcoObl MOMyYeHUs, GU3NIECKUE U XUMHUYECKHUE CBOWMCTBA.
®Dochunst u ochun. Oxeuapl Gocdopa, Gochopnas xkucnora u e€ conu. [Ipumenenue dpocdopa u ero
coeaunenmii. ochopHbie ynoOpeHus.

Yraepon, HaxoxaeHHe B MpHUpoje. AoTponHble Moaudukanun. Ouzndeckue U XUMHUUECKUE
CBOKMCTBA MPOCTBIX BEIECTB, 00pazoBaHHbIX yriaepomom. Oxcua yriaepona(ll), okcua yriaepoma(lV),
yTOJNbHASA KHUCIOTa U €€ CONHM. AKTHBHPOBAHHBIN yronb, afacopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [I[puMeHeHne mpoCThIX BEecTB, 00Pa30BaHHBIX YIIIEPOIOM, M €r0 COSTUHEHHN.

Kpemnwmii. Haxoxnenue B mpupope, CriocoObl MonydeHus, Gu3ndecKue U XMMHIECKHUEe CBOWCTBA.
Oxcupn kpemuus(lV), kpemHHEBas KHCIOTa, CWIHMKATHL. llprMeHeHHe KpeMHHS W €ro COSIMHCHHI.
CrekIto, ero nojay4eHne, BUIbI CTEKIA.

[lomoxxenne wmeramwioB B Ilepmoamueckoil cucreMe XWMHUYECKHX dieMeHTOB. (OcoOeHHOCTH
CTPOEHMsSI DIJIEKTPOHHBIX 000JI0YeK aToMOB MeTaiwioB. OOmme ¢u3nYecKue CBOMCTBA METaJUIOB.
[Tpumenenne metamwioB B ObITy 1 TexHUKE. CIUTaBbl METAJIIIOB.

ONEKTPOXUMHUYECKUI P HanpsokeHW MetamioB. OOmue CrocoObl TONYyYeHHs] METaJUIoB:
THUAPOMETAILTYPIHs, TUPOMETAILTYPrHsl, dnekTpomerauryprus. [lorsarue o koppo3un MetaioB. Crioco0st
3aIIUTHI OT KOPPO3HH.

O61mas xapakrepuctika MetauioB |A-rpymisr [leproauueckoil cuCTeMbl XUMUYECKHX 3JIEMEHTOB.
Harpwuii n kanuii: noixydyenue, GU3NYECKUE W XUMHUUECKHAE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIMHECHUH.

O6mas xapakrepuctuka MetawioB |IA-rpymnmer  Ilepuogudeckoil  CUCTEMBI  XUMUYECKHX
3JIeMEHTOB. MarHmii W KaibIUil: TONydeHHe, (U3NYECKHe M XWMHUYECKHE CBONCTBA, NMPUMEHEHUE
MPOCTHIX BEIECTB M UX coeMHEeHMA. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs.

AnroMuHMIA: TToNydeHue, (GU3NYECKe U XUMHUIECKHE CBOWCTBA, MPUMEHEHUE MIPOCTOTO BEIIECTBA
U ero coenuHeHWH. AMQOTEepHBIE CBOWCTBAa OKCHAA W THAPOKCHUAA ATIOMHHHUS, THIAPOKCOKOMIUICKCHI
AJITFOMHUHUS.

OO0mas xapakTeprucTuka MeTauioB nmobouHsix moarpynn (b-rpymm) I[leproamueckoit cructemsl
XUMHNYECCKHX DJIEMCHTOB.

Ousnveckre W XUMHUYECKHE CBOWCTBA XpomMa M ero coenuHeHWi. OKCHIBI U THIPOKCHIBI
xpoma(ll), xpoma(lll) m xpoma(VI1). XpoMaTsl 1 TUXpOMAaThI, X OKHUCIHTEILHBIC cBOMCTBa. [lomyueHue u
MIPUMEHEHHUE XpoMa.

®uznyeckrue U XMMHUYECKHE CBOMCTBAa MapraHila U €ro coeluHeHui. Baxueliime coenuHEHUs
mapranama(ll), mapranmna(lV), mapranna(VI1) u mapraama(VIl). IlepmanranaT Kauvs, €ro OKHUCIUTEILHBIC
CBONCTBA.



®usnyeckre 1 XUMHUYECKHE CBOMCTBA Xkelle3a U ero coeInHeHU. OKCHIBI, THIPOKCUIBI U COIU
xene3a(ll) u sxeneza(lll). [Tonydenue u npuMeHeHne keje3a U ero CIIaBoB.

Dusnueckue U XUMUYECKUE CBOMCTBA MeU U €€ coennHeHni. [lonyueHue u npuMeHeHne MeIu 1
€€ CoeIMHEHUN.

Luak: monydeHue, Qusnyeckne W XUMHYECKUE CBOMCTBAa. AMQOTEpHBIE CBOWCTBA OKCHAA U
TUAPOKCHJIA IUHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMeHenne quHKa U €ro COeIMHEHUN.

OKcliepuMEeHTANbHBIE METOIbl HM3YYEHHUS BELIECTB M HMX NPEBpallCHUi: H3ydeHHe o0pa3loB
HEMETaIJIOB, TopeHue cephl, hochopa, jxenesa, MarHus B KUCIOPOAe, N3yUeHNE KOJUIEKIUHN «MeTallibl 1
CIUIaBBI», B3aUMOJCWCTBHE IIEIOYHBIX U IIEJIOYHO3EMENIBHBIX METAaUIOB C BOAOH (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAJIOB), B3aUMOICHCTBUE IIMHKA U JKE€Jle3a C pacCTBOPaMM KHUCIIOT U LIEJI0UeH,
KaueCTBEHHBIE pEaKIUM Ha HEOPraHWYECKHE AaHWOHBI, KATHOH BOJOPOAA U KAaTUOHBI METAILIOB,
B3aUMOJICUCTBUE THIPOKCUIOB AIIOMUHHUS W ILIMHKA C PacTBOPAMM KHCIOT M ILEJIOYEH, pelICHUE
JKCIIEPUMEHTANBHBIX 3a/1a4 1o TemMaM «l anoreHs», «Cepa u e€ coeauHeHHs», «A30T U pocdop u ux
coeIMHEeHMs, « MeTaulbl IIaBHBIX MOATPYHID», « MeTaruibl MOOOYHBIX MOATPYIIID.

XuMus U JKU3Hb.

Ponp xuMum B oOecrieueHIH YCTOHUUBOTO Pa3BUTHS denoBeuecTBa. [IoHATHE O HAYYHBIX METOIAX
IIO3HAHUS U METOAOJIOTMU HAy4HOT'O UCCieNoBaHus. HaydHble NPHHIMIBI OPraHU3alUuyd XMUMHYECKOIO
npou3BocTBa. [IpoMBIIUTIEHHBIE CIOCOOBI MOMYYECHUST BXKHEHIIINX BeUIeCTB (Ha MpUMepe MPOU3BOICTBA
aMMHaKa, CEpHOH KHCIIOThI, MeTaHoma). [IpoMbIIUIeHHbIE CIOCOOBI TONMYyYeHHs METajUIOB M CILIaBOB.
XuUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpenbl M ero mocieAcTBus. Ponb Xxumum B obecriedyeHUH
SHEPreTHYECKON 0€30MacHOCTH.

Xumusi W 300poBbe yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia  HCIONIB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Pojlb XUMUN B pa3BUTHN MEIULUHBI.

XUMHMSI TUIY: OCHOBHBIE KOMITIOHEHTBI, MTUILEBbIE 100aBKU. Ponb xuMun B oOecrieyeHnu MUIIeBoil
0e3omacHoCTH.

Kocmernueckue u mapgromepHble cpeactBa. beitoBas xumus. IlpaBuna Oe3omacHoro
MCIIOJIb30BaHMS IpenapaToB ObITOBOI XMMUU B TOBCEAHEBHOW KHU3HU.

XuMHSL B CTPOUTENLCTBE: BaKHEHILINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B CENTLCKOM X03s1iicTBe. Oprannyeckue 1 MUHepalbHbIe YA0OpEeHNUSI.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, Kpackd, CTEKJIO, Kepamuka. Marepuansl ans
aJeKTpoHKKH. HaHoTexHOMOTM Y.

Pacuérnele 3anaun.

Pacuérel: Macchl BemecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce MM
00BbEMY OJHOTO W3 Y4YacTBYIOIIMX B PEAKUUH BEIIECTB, Macchl (00bEMa, KOJIMYECTBa BEILECTBA)
NPOAYKTOB PEaKLWH, €CIH OAHO U3 BEIIECTB UMEET IpuUMecH, Macchl (00bEMa, KOJIMYECTBa BEILECTBA)
MPOAYKTa PEAKIMU, €CIM OJHO M3 BEUIECTB JAHO B BHJE pacTBOpa C ONpPENEIEHHOM MaccOBOM JoJeH
pPacTBOPEHHOTO BEILIECTBA, MACCOBOM JONHM M MOJIIPHOM KOHLEHTpPAIMHM BEIIECTBA B pacTBOpE, IOJIU
BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUIECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanmzamusi MeXIpeIMETHBIX CBA3€M MpH HM3ydeHHH OOmmied u HeopraHnndeckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS HYepe3 HKCIIONb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK W
MOHATHHN, MPUHATHIX B OT/IENBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHS: SBIEHHE, HAY4YHBIH (DaKkT, rumoresa, TEOpHs, 3aKOH,
aHallU3, CHUHTE3, KiaccuuKalus, NEPUOAUIHOCTb, HAOJIOICHUE, U3MEPEHHUE, IKCIEPUMEHT, MOJEIb,
MOJIEIMPOBAHHE.

®usuka: MaTepus, MUKPOMHpP, MaKpOMHp, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H3OTOIIBI,
PaluoaKTUBHOCTb, MOJIEKYJIa, SJHEPI€TUUECKUH YPOBEHb, BEIIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE
BEILIECTBA, UICANIbHBIH ra3, (GU3NYecKue BEJIUUUHbI, CAUHHUIIBI U3MEPEHUS], CKOPOCTh, YHEPT U, Macca.



Bbuomorus: KJICTKA, OpraHu3M, 3KOCUCTEMA, 6I/IOC(1)€pa, MeTa6OJ’II/IBM, MAaxkpoO- U MUKPOI3JICMCHTHI,
66J'IKI/I, JKHPBI, YITICBOJAbI, HYKJICUHOBBIC KHCJIOTEI, q)epMeHTI:»I, TOPMOHBI, KPYT'OBOPOT BCUICCTB U MOTOK
OHCPI'YU B 3KOCHUCTCMaAx.

Feorpa(ppm: MUHEPAJbl, TOPHBIC MMOPOJAbI, ITOJIE3HBIC NUCKOITACMBIC, TOIIJINBO, PECYPCHL.

Texuomorus: XuMHYCCKas IMIPOMBIIIIJICHHOCTb, MCTAJUIyprusa, CTPOUTCIbLHBIC MaTCpUallbl,
CEJIbCKOXO3SMCTBCHHOC IMpOU3BOACTBO, nuImeBas MNPOMBIIIIJICHHOCTD, q)apMaHeBTI/I‘-ICCKaH
IMPOMBIIIJICHHOCTb, MHPOU3BOJACTBO KOCMETHYCCKHUX MPEIAapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTH, HAHOTCXHOJIOTHUH.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA  [IPOTPAMMBI  TIO XHWMHMKM HA
YIJIYBJIEHHOM YPOBHE CPEJITHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cOOTBETCTBUM C CUCTEMHO-ICATEIBHOCTHBIM MOAX0JI0OM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHMSI TpenMeTa «XUMHS» Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUSI BBINEIEHBI CIIEAYIOIIUE
COCTaBIISIIONINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKOW TPaKIaHCKOW HMICHTUYHOCTH, TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOONpPENEICHUIO; HalMYhe MOTHBALMU K OOYyYeHHIO;
TOTOBHOCTh U CIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOACTBOBATHCS MPUHATHIMU B OOIIECTBE MPaBUIAMHU U
HOPMaMH TIOBE/ICHHSI, HAIMYKE TPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPBI; CIOCOOHOCTh CTaBUTh LIENH U
CTPOUTD )KU3HCHHLIC I1JIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MpeaMeTa «XUMHSD) OTPaKaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENFHOH W MPAKTUYECKOW  JIESITENBHOCTH  OOYYaroIMXCs B Ipolecce  peatn3aluu
00pa30BaTeIbHON ACSITCIBHOCTH.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUSI MpeaMeTa «XUMHSD) OTPaKaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENFHOM W MPAKTUYECKOW  JIESITENBHOCTH  OOYyYarmoIUXCs B Ipolecce  peann3aluu
00pa3oBaTeNbHOM JesITeNbHOCTH, B TOM YUCIIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

0CO3HaHHUSI 00YYaIOMIMMHUCA CBOMX KOHCTHTYIIMOHHBIX TPaB U OOSA3aHHOCTEH, YBOKEHHS K 3aKOHY
Y TIPaBOTIOPSIZIKY;

MIPEJICTABJICHHUS O COMMATBHBIX HOPMaX U MPaBUIIAX MEKIMIHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATEIBHOCTH TIPU CO3JAaHUH YYEeOHBIX TIPOEKTOB,
peleHny y4eOHBIX U MO3HABATENBHBIX 33/1a4, BRITIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATH W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI IPYTHX MpH
aHaJIM3€e Pa3IMYHBIX BUJIOB YU€OHOU AEATEIHHOCTH;

2) NaTPHOTUYECKOT0 BOCIUTAHMSA:

[IEHHOCTHOT'O OTHOIIIEHUS K UICTOPHYECKOMY ¥ HAyYHOMY HACIIEINI0 OTEUECTBEHHON XUMMUM;

YBOXKEHHUS K TPOIECCY TBOPYECTBA B 00JACTH TEOPUH W TPAKTHYECKOTO IPHIOKEHUS XUMHH,
OCO3HaHUSl TOTO, 4YTO JaHHbIE HAyKH €CTb pe3yJbTaT [UINTENbHBIX HAONIONCHUH, KPOIIOTIUBBIX
SKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSIHHOTO TPYAa YUYEHBIX U ITPAKTUKOB,

WHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYYSHHH M IOCIEAYIONIEM aHann3e WH(GOpMAIUH O
MIEPEIOBBIX TOCTHKCHHUAX COBPEMEHHOM OTEUECTBCHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OIIEHUBATh CHTYAllMH, CBS3aHHBIE C XHMHUYECKUMH SBICHHUSAMHU, U TPHHAMATh
OCO3HaHHBIC PEIICHISI, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE MOBEACHUE U MTOCTYIIKU CBOUX TOBapHINEH C TIO3HUIUN HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U C YYETOM OCO3HAHUS TIOCIIEICTBUH MTOCTYIIKOB;

4) opMupoOBaHHS KYJIbTYPbI 310POBbSI:

NMOHUMaHUsl IIGHHOCTeW 370poBOro W Oe3omacHOro o0pa3za JKW3HU, HEOOXOJUMOCTH
OTBETCTBECHHOI'O OTHOHIICHUS K CO6CTBCHHOMy (1)I/I3I/I‘ICCKOMy " IICUXUYCCKOMY 3/I0POBBIO,

COOJIIOJICHUsT TIPaBIIJI OE301acHOTO OOpallleHrsl ¢ BEIIeCTBAMH B OBITY, TIOBCEJHEBHON KH3HH, B
TPYAOBOU ESATENHHOCTH;

MOHUMAaHUS [EHHOCTH TPaBWI HHIUBUAYATHHOTO W KOJJIEKTUBHOTO O€30MAaCHOTO TIOBEICHHS B
CUTYAIUX, yTPOKAIOIMINX 3I0POBBIO U JKU3HU JIIONIEH;

OCO3HaHUSl TIOCTEACTBUH W HENPUATHS BPENHBIX MPHUBBIYEK (YMOTpPeOJeHHS aKOTOJIA,
HapKOTUKOB, KYPEHHS);

5) Tpya0BOro BOCIMTAHUS:



KOMMYHHUKATHBHON KOMIIETCHTHOCTH B YUEOHO-HCCIICIOBATEILCKOM JIEATEILHOCTH, OOIECTBEHHO
TIOJIC3HOM, TBOPYESCKON U IPYTHX BUAAX NEATSIHHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTHYECKHX 3a/1a4 COLMATBLHON HANPaBIEHHOCTH
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3YyUSHHIO Mpodeccuil pa3inuyHOro poja, B TOM YHUCIE Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHUS K TPYAY, JIIOJSM TPYyla U pe3yJibTaTaM TPYIOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAJIBHOH TpaeKTOpuu oOpa3oBaHusi, Oyaymieit
npodecCu W peanu3aiui COOCTBEHHBIX >KM3HCHHBIX IUIAHOB C YY€TOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 0011ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 1IeTIECO00pa3HOr0 OTHOLICHHUSI K MPHUPOJE KaK MCTOUYHHKY CYIIECTBOBAHHUS KU3IHH
Ha 3emiie;

IIOHUMAaHUA I‘HO6.’:UII>HOI‘O XapakTepa JSKOJOTHYCCKUX HpOGHeM, BIWAHUSA DSKOHOMUYCCKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbl;

OCO3HaHUA HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/DKCHI/II\/'I XUMUN Ui pEIICHHS BOIIPOCOB
paIoOHAIBHOTO IPUPOIOTIOIH30BAHHNS;

AKTUBHOT'O HEIPUSTUS ACUCTBUM, MPUHOCALUIMX BpPEI OKPYKAIOIIEH NMPUPOJHOU cpele, yMEHUs
IIPOrHo3UpoOBaTh HC6HaI‘OHpI/I$1THLIe OKOJIOTUYECCKUE TIOCJICACTBUA MPCAIIPHUHUMACMBIX HCﬁCTBHﬁ u
MPeIOTBPAIATh UX;

HAJIMYHS PA3BUTOTO IKOJOTHYECKOTO MBIIIICHHS, YKOJIIOTHIECKON KyIIbTYPBI, OTBITA JesTeTFHOCTH
DKOJIOTHYECKOW  HAIMpaBIEHHOCTH, YMEHHS  PYKOBOJICTBOBaThCI WMH B  TIO3HABATEIHHOM,
KOMMYHHKATHBHOH H COIMAIbHOW WPAKTHKE, CIOCOOHOCTHM W YMEHHS aKTUBHO IPOTHUBOCTOSTH
uaeonoruu xeMohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH
TIPAKTHKY;

MMOHUMaHUS CIIeU(PUKN XUMHUH KaK HAyKH, OCO3HaHUs € POl B (OPMHUPOBAHHUU PAI[IOHATEHOTO
HAyYHOTO MBINUICHHUS, CO3JJaHUH IEIOCTHOTO TPEACTaBIeHHsS 00 OKPY)KAIOMEM MHPE KaKk O €IHHCTBE
MPUPOJIBI M YeJIOBEKa, B MO3HAHWW IPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAYMMOCTH XWMHWHW JUII COBPEMEHHOW IMBHIW3alUU: B €6
TYMaHHUCTHYECKOI HAMPaBIEHHOCTH U BRXKHOM POJIU B CO3JIJaHUM HOBOW 0a3bl MaTepHUaIbHON KyJIbTYPHI, B
pelieHny TI00aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPreTHYECKOM,
MUILIEBONH M HKOJOIMYECKON 0e30MacHOCTH, B Pa3sBUTUM MEIWLHMHBI, 00ECIIEYCHUH YCIOBUH YCIEUIHOTO
TpyJa B SKOJIOTUYECKH KOM(OPTHOM KU3HHU KaXKI0TO YiieHa OOIIECTRa;

€CTECTBEHHO-HAyYHOUW IPaMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METOJIOB MTO3HAHHMS, UCIIONB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJIy4YaeMble 3HAHUS IS aHAIW3a W OOBSICHEHUS
SBIICHUI OKPYXKAIOIIET0 MUPAa W TPOUCXOJANINX B HEM W3MEHEHWH, YMEHHUs JeliaTh OOOCHOBaHHBIC
3aK/IFOYCHUS Ha OCHOBE HAYYHBIX (1)aKTOB U UMCIOIHNXCA OaHHBIX C IMECJIBIO IMOIYYCHUSA OOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PElIeHHs MpodlieM B
PCAIBHBIX )KU3HCHHBIX CUTYyalUAX,

WHTEpeca K MO3HAHUIO, UCCIeI0BATEILCKON e TeNFHOCTH;

TOTOBHOCTH W CITOCOOHOCTH K HETMPEPHIBHOMY 0Opa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSIM TPY/a B Pa3INdHbEIX chepax mpodecCHOHATEHON AeSITETEHOCTH.

METAINIPEJIMETHBIE PE3YJIBbTATBI



MeTanpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS MPOTPaMMbI MO XUMHU HA YPOBHE CPEIHET0 OOIIEero
00pa3oBaHMs BKIIFOYAIOT:

3HaYMMbIe IS (OPMHUPOBAHUS  MHPOBO33PCHUS  OOYYAIOIIUXCA  MEKIUCIUTUTHHAPHBIC
(MexXTpeMEeTHBIE) OOICHAYYHbIC MOHATHS, OTPAXKAIOIIAE I[EIOCTHOCTh HAYYHOM KapTHHBI MHpPA |
crenn(UKy METOMOB MMO3HAHMUS, UCIIONB3YEMBIX B €CTCCTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIH,
SIBJICHUE, TPOIECC, CHCTEMa, HAaydHBIA (haKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIoOBaHne, HAOII0ICHIE, M3MEPEHHUE, SKCIICPUMEHT U APYTHE);

YHHUBEpCaJbHbIC Yy4eOHbIC AeHCTBHs (ITO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYIATHBHBIC),
obecmieunBaromyie (popMupoBaHne (YHKIIMOHATBHOW T'PAaMOTHOCTH U COIUAILHONH KOMIIETCHIIUH
00yJaronmxcs;

CIIOCOOHOCTH 00y4aromuxcst HCIIOBb30BaTh OCBOCHHBIE MEKIMCITUTITHHAPHBIE,
MHUPOBO33PEHUYECKIE 3HAHHUSI M YHHBEpCAIbHbIC y4eOHbIC NEHCTBUS B MO3HABATEIHHOW M COLMAIBLHON
MPaKTHKE.

MeTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIaICHUC YHHUBCPCAJIbHBIMU y‘le6HBIMI/I
IMO3HABATCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe TeiicTBUS

1) 6a3oBble JIOrMUYeCKHe JIeliCTBHS:

CaMOCTOSTEILHO (hOPMYJIMPOBATh M aKTYyaJIM3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh LU NeATeIbHOCTH, 3aJaBas MapaMeTphl U KPUTCPUU UX JOCTHOXKCHHSI, COOTHOCUTH
PE3yNbTaThI ICATEIHHOCTH C TIOCTABICHHBIMH EIISIMH;

WCTIONB30BaTh MPU OCBOCHUH 3HAHWN MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIEIATh XapaKTepPHbBIE
MIPU3HAKYU TOHATHHA M yCTaHABJIMBATh UX B3aWMOCBS3b, HCIIOJBE30BAaTh COOTBETCTBYIOIIUE TTOHITHS IS
00BSCHEHHS OT/IEIBHBIX (DAKTOB U SIBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(UKAIIMHU BEIIECTB ¥ XUMHUECKUX PEaKITHii;

YCTaHaBIUBATh MPUIUHHO-CIICJICTBEHHBIE CBI3U MEXKIY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTHYECKUE PACCYyXIeHUS (MHIyKTUBHBIE, NCITyKTUBHBIC, IO AHAIOTHH), BBIABISATH
3aKOHOMEPHOCTA W TIPOTHBOPEUHS B PACCMAaTPUBAEMBIX SBIEHHUSAX, (OPMYIUPOBATH BBHIBOJBI U
3aKJTFOYEHUS;

MIPUMEHSTH B MPOIECCE TMO3HAHUS HCIOIb3yeMble B XUMUHU CHMBOJIHYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBLIBATE MOJIENEHBIC TPEACTABICHHS — XMMAYECKH 3HaK (CHMBOJI) 3J€MEHTa, XUMHUYECKas
¢dhopMyIna, ypaBHEHHE XUMHUECKOH pEeakluu — MpU PEIICHHH YIeOHBIX TO3HABATEIBHBIX U MPAKTUICCKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJCILHBIC NPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIInH.

2) 6a3oBbIe HCCIEI0BATEILCKUE eCTBUA:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOT'O ITO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHIA;

(hopMyIMpOBaTh MU U 33/1a4l UCCICIOBaHMSI, UCIIOIh30BATh ITOCTABIEHHBIE U CAMOCTOSTEIBHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOpPMUPOBaHUS
TUTIOTE3bI 110 MPOBEPKE NMPABUIHLHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

BJIaACTH HaBbIKaMH CaMOCTOSATECIIBHOI'O IIJIAaHUPOBAHUS u IMPOBCACHUA YUYCHUYCCKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHHMS HAOJIOJaTh 3a XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBATh €0 Pe3yNbTaT, POPMYIHPOBATH 000OIICHHS U BBIBOIBI OTHOCHUTEILHO JOCTOBEPHOCTH
pE3yIBTATOB UCCIEAOBAHMS, COCTABIIATH OOOCHOBAHHBIN OTUYET O MIPOJICTAHHON paboTe;

MpHOOpEeTaTh OMBIT YYEHWYECKOW HCCIEOBATEICKOW M TPOEKTHON NEeSTeNbHOCTH, MPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIPHOMY IIOMCKY METOIOB pEIIeHHs IMPaKTHYECKHUX 3afad,
MIPUMEHEHUIO PAa3TNYHBIX METOOB MTO3HAHMS.

3) pa6oTa c uHdopManmeii:

OpHEHTHPOBATHCA B PA3MYHBIX HCTOYHHMKAX HWHGpopMarwu (HAayYHO-TIOMyJSIpHAs JIMTEpaTypa
XUMHYECKOTO COJEepKaHMs, CIIPaBOYHBIE TTOCOOUs, pecypchl MIHTepHEeTa), aHaTM3upOBaTh HH(OPMAIIHIO



pa3NUuHBIX BUIOB W (OpM MpPEICTaBICHUS, KPUTUYSCKH OLCHMBATH €€ JOCTOBEPHOCTh H
HETIPOTUBOPEYHUBOCTD;

(GopMyIHpOBaTh 3aMPOCHl U PUMEHSTH Pa3IHYHbIC METObI PU MOUCKE M 0TOOpEe MH(DOPMALINH,
HEOOXOIMMOI 715 BBITTOJTHEHHUS YICOHBIX 3a/1a4 ONPEICIEHHOTO TUTIA;

npuoOpeTaTb OMNBIT  MCHOJB30BaHUS  MH()OPMAMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIIOTHMH W
Pa3IMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIBHO BBIOMPATh ONTHMAIBHYIO (opMy mpencraBieHuss HHPOPMAIUU  (CXEMBI,
rpaduKu, TUarpaMmbl, TaOJUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAyYHBIH S3bIK B KaYeCTBE CPEJICTBA MPH PabdOTe ¢ XMMHUUYCSCKOH MH(OpMaILUen:
OPUMEHITh MEKIpEIMETHbIe ((U3MYECKHE M MaTeMaTHYeCKHe) 3HAKW W CHMBOJBIL, (HOpPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYDY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUE CPECACTBA HAITIAHOCTH.

KoMMmyHHKaTHBHBIC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

3a/1aBaTh BOIMPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMBI B XOJI¢ AWAJIOTa W/HITU TUCKYCCHH,
BBICKAa3bIBaTh UCH, (POPMYIUPOBATH CBOU MPEUIOKECHUS OTHOCUTEIBHO BBIOJIHEHUS MPEII0KESHHON
3aJa4u;

BBICTYIIaThb C TMPE3EHTallMed pe3yJIbTaTOB [O3HABATEIILHON JI€SITENbHOCTH, TOJYYEHHBIX
CaMOCTOATENIbHO HWJIM COBMECTHO CO CBEPCTHHKAMU NP BBINOJHEHUH XUMHYECKOTO 3KCIEPUMEHTA,
MPaKTUYECKON PabOTHI 1O UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3allii y9eOHOTO MPOCKTa,
1 (OPMYJIMPOBATH BBIBOJIBI IO PE3YJIbTaTaM MPOBEASHHBIX UCCIICAOBAHUI MYyTEM COIIACOBAHMSI MTO3UITUH
B XO7Ie 00CY)XIeHUS 1 OOMEHA MHEHUSIMU.

PerJIﬂTI/lBHbIe YHUBEpPCAJIBHBIC y'{eﬁmﬂe IleﬁCTBHH:

CaMOCTOATEIBHO IUIAHUPOBATh U OCYIECTBIIATH CBOIO ITO3HABATENIBHYIO AEATEIbHOCTD, ONPEAesis
e€ menu W 3a/1add, KOHTPOJIHMPOBATH M TO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH MpeAiaracMblii
ITOPUTM JIGUCTBHU TIPU BBIOJHEHWH Y4YeOHBIX M HCCIIEIOBATEIbCKUX 3aJ1a4, BhIOMpaTh HambOolee
3¢ GEKTUBHBIA CIIOCOO WX PENICHUs] ¢ YYETOM IMOMYYEeHUS HOBBIX 3HAHUH O BEHIECTBAX M XUMHUYECKHX
peaKIusX;

OCYIIIECTBIATH CAMOKOHTPOJIb JIEATENIEHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATDI

[IpenmeTHbIe pe3ynbTaTbl OCBOCHHUS NPOrpaMMBbI 110 XUMHUH Ha yriIyOJEHHOM ypOBHE Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIOYAIOT CIeUU(pUUECKUE UI YIeOHOro npeamMeTa « XUMuUs» Hay4dHbIe
3HaHUS, YMEHHS U CIIOCOOBI IeHCTBUI IO OCBOEHMIO, HHTEPIPETALMU U IPeoOpa30BaHUIO 3HAHUM, BUIbI
JESITeIBHOCTH 110 TTOJTyYSHHIO HOBOTO 3HAHUS ¥ IPUMEHEHHIO 3HAHUH B Pa3IMUHBIX YUEOHBIX CUTYaLMSIX,
a TaKkKe B pEaNTbHBIX JXM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX ¢ XuMHed. B mporpamme mo xumuu
MIPEeIMETHBIE PE3YNIbTAThI IPEACTABICHBI 10 FOJaM U3YUYEHHMS.

10 KJIACC

HpCZ[MCTHLIe PE3yJIbTaThl OCBOCHUS KypCa <<OpFaHI/I‘{eCKaH XUMUS» OTPAKAIOT:

C(l)OpMI/IpOBaHHOCTL Hpe[{CTaBHCHI/Iﬁi O MECTC M 3HA4YCHHHU OpFaHH‘{CCKOﬁ XUMHUHN B CHCTCMC
CCTCCTBCHHBIX HAYK H eé pojiu B obecrieueHun YCTOfI‘{HBOFO Ppa3BUTUA YCJIOBCUCCTBA B PCHICHUU
Hp06HCM 3KOJ'IOFI/I‘-ICCKOI>'I, SHCPFGTHHGCKOfI n HHLLICBOﬁ 6630HaCHOCTI/I, B pa3sBUTHU MCOULIMHBI, CO3JaHUN



HOBBIX  MAaTepHajoB, HOBBIX  HCTOYHHUKOB  DJHEprud, B  OOECIEYEHHUH  PaAMOHAILHOTO
NPUPOAOTIONG30BaHMsA, B (OPMHPOBAHUM MHPOBO33PEHHS W OOIIEH KyJIbTyphl YelOBEKa, a TaKKe
9KOJIOTHUECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U PUPOJHOH Cpee;

BJIaJICHHE CHCTEMOH XMMHUYECKHX 3HAHHM, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE MOHATHUSI —
XMUMHUUYECKHH 3JIEMEHT, aToM, AP0 M JIICKTPOHHAas o0oyioyka aroma, S-, P-, d-aToMHBIE OpOHTaIH,
OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aToMa, TMOpUAM3alUs aTOMHBIX OopOuTaneil, MOH, MOJEKyIa,
BAJICHTHOCTb, JJIEKTPOOTPHIATENLHOCTb, CTEMEHb OKHUCICHUS, XUMHUYECKas CBS3b, MOJb, MOJSpHAs
Macca, MOJAPHBIA OOBEM, YTIEpPOAHBIH CKeneT, (pyHKIHOHaNbHAs TpyINa, paguKkall, CTPYKTypHBIE
¢dopmynbl (pa3BEpHYTHIC, COKpAIIEHHBIE, CKENETHBIC), M30MEPUsl CTPYKTYpPHash M NPOCTPaHCTBEHHAS
(reoMeTpuyeckas, ONTUYECKas), U30MEPbI, TOMOJOTHYECKUN Psifl, TOMOJIOTH, YTIIeBOAOPOAbI, KUCIOPOI-
W a30TCOo/CpKAIlMe OpraHUYeCKHUe COCAMHEHHsS, MOHOMEp, IMOJIUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJIIpHBIE COEMHEHNS; TEOPUH, 3aKOHBI (epuoaudeckuit 3akoH /1. . Menneneesa, Teopus
CTpoeHusi opraHmyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpAHEHHUsI U MPEBPAILCHUST SHEPIUU MPH XUMHYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHHS, JIS)KAIIHe B OCHOBE MOHUMAaHUS IPUINHHOCTHA U CHCTEMHOCTH
XMUMHUYECKUX SIBIICHHN; MPEACTABICHUSI O MEXaHU3MaX XHMHUYECKUX PEaKIUd, TePMOAWHAMHYECKUX H
KUHETHYECKUX 3aKOHOMEPHOCTSIX WX NPOTEKAHHS, O B3aUMHOM BIHMSHHU aTOMOB M TPYII aTOMOB B
MOJIeKy1ax (MHAYKTHBHBIH W Me30MepHbIid 3¢ dekTsl, opueHTanTsl | u |l poma); dakrTonornyeckne
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYCHHUH U 0€30MacHOM HMCIOJIb30BAHMH BAKHEHIINX OPraHHYECKUX
BEIICCTB B OBITY M MPAaKTUYECKOW JCSITEIHHOCTH YEIOBEKa, OOIIMX HAyYHBIX MPUHIHUIAX XUMHUYECKOTO
MIPOM3BOICTBA (Ha MMPUMEPE MPOU3BOICTBA METAHOMA, ITepepaboTku HedTH);

c(OpMHUPOBAHHOCTh YMEHHWI: BBIABIATH XapaKTepHblE NPU3HAKU IOHSITHH, YCTaHABIMBaTh HX
B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHS MPH ONMHCAHUM COCTaBa, CTPOCHUS U CBOWMCTB
OpPraHHUYECKUX COEANHCHHH;

c(hOpPMHPOBAHHOCTD YMEHHIA:

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JUISI COCTABJICHUS MOJIEKYJSAPHBIX M CTPYKTYpPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJI OPraHMYECKHUX BEIIECTB;

COCTaBJISITh YPAaBHEHHMsSI XMUMHUYECKHX PEaKUUi W PACKphIBaTh WX CYIIHOCTb: OKUCIUTEIHHO-
BOCCTAaHOBHUTEJBHBIX PEAKLUMil IOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOro OanaHca 3TUX peaklui,
peaxkuuii HFOHHOro 0OMeHa My TEM COCTaBJICHHS MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTaBIUBATh MOJENM MOJIEKYJl OPTaHMYECKHX BEIIECTB AJIS WILIFOCTPALUH MX XMMHUYECKOro W
MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHHUI: YCTaHABIMBAaTh MNPHHAMICIKHOCT HM3YUYCHHBIX OpPraHUYeCKUX
BEIIECTB 0 MX COCTaBY M CTPOEHHUIO K OMNpPENeIEHHOMY KIAcCy/TpyIllie COCAMHEHHWH, 1aBaTb UM
Ha3BaHuA no cucremarndeckod Homenknarype (IUPAC) m npuBoguTh TpuBMalIbHBIE Ha3BaHUS IS
OTIENBHBIX NPEACTaBUTENECH OpraHMYeCKHX BELIECTB (ITHJICH, aueTHICH, TOJYOJd, TIJIHMLEPHUH,
STUJICHITIUKOb, (EeHOoN, (OopMamblerui, aueTajblerui, aleToH, MYypaBbHHAs KHCJIOTa, YKCyCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAJbMUTHHOBAs KHCIOTHI, MIMLHUH, AJIAHUH, MalbTo3a, (PYKTO3a,
AQHWINH, IUBUHWI, U30NPEH, XJIOPONPEH, CTUPOI U IPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPENEIATh BUJ| XUMHUECKOH CBS3M B OPraHMYECKUX COEIMHCHUSX
(rxoBaJIeHTHAs U HOHHASI CBSI3b, G- U T-CBSI3b, BOJIOPOJIHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHSATH TIOJI0KEHUSI TEOPUH CTPOSHHS OPTraHUYEeCKUX BENIecTB A.
M. BytiepoBa i1 00BSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHIIS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE, (HU3NYECKHEe M XHMHYECKHE
CBOWCTBA THUIMYHBIX MPEJCTABUTENEH pa3IM4YHBIX KJIACCOB OPraHWYECKUX BEILIECTB: AaJIKaHOB,
LIUKJIOAJIKAHOB, AJIKCHOB, aJIKaJUEHOB, aJJKMHOB, apOMaTHUECKUX YTJIEBOAOPOJOB, CIIUPTOB, aJbJIETUI0B,
KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX M CIOXHBIX 3(HUPOB, KUPOB, HUTPOCOCIUHEHUH M aMHHOB,
AMHHOKHCJIOT, OCJIKOB, YIJIEBOAOB (MOHO-, AW- M MOJMCAXapHUIOB), WUIIOCTPHUPOBATH I'€HETUYECKYIO
CBS3b MEXJy HHUMH YPaBHEHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pEaKLUil C HCIOJIb30BAHUEM

CTPYKTYPHBIX (hOPMYIT;



c(hOpMUPOBAHHOCTh YMEHHsSI TIOJATBEPXkKAATh Ha KOHKPETHBIX MpPHMEpax XapaKTep 3aBHCUMOCTHU
PCaKIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHHUI OT KPAaTHOCTH W THUIIA KOBAJICHTHOH CBSI3H (G- U
T-CBSI3U), B3AUMHOTO BJIMSIHUSL aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAaHHOCTh YMEHUS XapaKTePU30BaTh WCTOYHHWKH YIJICBOJIOPOIHOTO ChIpbs (HEDTH,
MPUPOJIHBIA Ta3, yrojib), CHOCOOBI €ro mepepadOTKHM W TPAKTUYSCKOEe NPUMEHEHHE MPOAYKTOB
nepepadboTKy;

c(hOpMUPOBAHHOCTh BJIAJICHHUS CUCTEMOUN 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HAOJIOJICHUH, W3MEPCHHUU, MOJCIMPOBAHUHU, SKCIICPUMCHTE (pEalbHOM W MBICICHHOM) WM yMCHUS
MIPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHUS MPUMCHATH OCHOBHBIC OIEPAIMU MBICIUTEIBHON JEATEILHOCTH —
aHaIW3 W CHUHTE3, CpaBHECHHUE, 000OIIEHHE, CHUCTEMAaTH3alMI0, BBISBICHHE NPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JIJIs1 U3YUYEHHUSI CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKLINN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBJIATH B3aUMOCBSI3b XUMHUCCKUX 3HAHUH C TMOHATHAMH U
MPEACTABICHUAMH APYTHX €CTECTBEHHO-HAYUHBIX NPEIMETOB Il 0oJieeé OCO3HAHHOTO IMOHWMAHUSA
CYIIIHOCTH MaTepUaIbHOTO €IMHCTBA MHUPA, UCIOIL30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHUYCCKON XUMHH
JUTsl OOBSICHEHUS U TIPOTHO3UPOBAHUS SBJICHUH, MMEIOLIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMUPOBaHHOCTh YMEHHUI: MPOBOAUTH PACUETHl MO XUMUYECKHM (OpMyJiaM M ypaBHEHUSIM
XUMHYECKUX PEaKIUd C HCIOJb30BaHUEM (U3MYECKUX BEIUYMH (Macca, 00bEM ra3oB, KOJIWYECTBO
BEIIECTBA), XapPaKTEPU3YIOIIMX BEUIECTBA C KOJWYECTBEHHOW CTOPOHBI: Pacu€Thl IO HAXOXKJICHHUIO
XUMHYECKOUM (hOPMYJIbI BEIIECTBA IO U3BECTHBIM MAaCCOBBIM JIOJIIM XUMHUYECKHUX 3JICMEHTOB, IIPOJAYKTaM
CTOpaHus, TUIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBaHHOCTh YMEHWI: TIPOTHO3UPOBATh, AHAIM3MPOBATH W OIEHUBATh C TIO3HIAN
HKOJIOTHYECKOW O€30MacHOCTH TOCTENCTBUS OBITOBOW M IPOM3BOICTBEHHOH IESITEThHOCTH YEIIOBEKa,
CBSI3aHHOH C TiepepabOTKOW BEIIeCTB, MUCIOIh30BATh MOTYUYSHHBIE 3HAHUS IS TPUHSATHS TPAMOTHBIX
pelieHunit mpo0IeM B CUTYaIUsIX, CBA3aHHBIX C XUMHEHH;

c(hOpMHUPOBAaHHOCTh YMEHHH: CaMOCTOSITENIFHO IUIAHWPOBATh W TMPOBOAWTH XUMHYECKUN
SKCIIEPUMEHT (IIOJIy9eHHE W W3yYEeHHE CBOWCTB OPTraHWYECKHX BEIIECTB, KAUYeCTBEHHBIE pPEAKIINU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOACOIEPXKAIIUX OpPraHUYECKUX BELIECTB, PEIICHHE
SKCIIEPUMEHTANIBHBIX 3a/lad IO PACIIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJICHHWEM MPaBHI
Oe3omacHOr0 OOpalIeHus C BeIIeCTBAMU W JabopaTOpHBIM 00OpymoBaHHMEM, (OPMYIHMPOBAThH IIENb
WCCIICJIOBAHUS, TIPEACTABIATh B PA3NUYHONH (opMme pe3ylbTaThl IKCIEPUMEHTa, aHaJIM3UPOBaTh U
OLICHUBATh UX IOCTOBEPHOCTb;

c(hOopMHUPOBaHHOCTh YMEHUH:

coOJFOaTh TMpaBWJIa HKOJIOTUYECKH IIeJIeCO00pa3HOTO0 TOBEIACHHS B OBITY H  TPYJIOBOH
JIEATEIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3[0POBBS, OKPYKAIOLIEH IPUPOIHON CPEllbl U TOCTIDKEHHUS €€
YCTOMYMBOIO Pa3BUTHUS,

OCO3HABaTh OMNACHOCTh TOKCHYECKOTO JACUCTBUS Ha JKHUBBIE OPraHU3MBI ONPEICIEHHBIX
OpraHUYEeCKUX BEIIECTB, MOHUMAs cMbIc nokasarens [TIK;

aHAIM3UPOBATH 11ENIECO00Pa3HOCTh IPUMEHEHHSI OPTaHUYECKUX BEIIECTB B TIPOMBIIIICHHOCTH U B
OBITY C TOUKH 3pEHUS COOTHONICHHS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh,  yYMEHHM:  OCYIICCTBILITH  IICJICHANPABICHHBIA  TMMOWUCK  XUMHYECKOM
WHQOPMAIUK B Pa3IMYHBIX UCTOYHWKAX (Hay4Has W ydeOHO-HAy4Has JIMTEpaTypa, CpeicTBa MacCOBON
unpopmaiuy, MHTepHET U Jpyrue), KPUTHYSCKH aHAIM3MPOBATh XUMHUYECKYI HH(GOPMAIIHIO,
nepepadaTeIBaTh €€ M UCITOJIB30BaTh B COOTBETCTBUH C TIOCTABIICHHOHN YueOHOU 3amadcii.

11 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYECKask XUMHUSD OTPaXKaIoT:

c(hOpMHPOBAHHOCTh TMPEJICTABICHUN: O MaTepHAJbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTIX U
IT03HABAEMOCTH SIBJIEHUH IPUPOJIBI, O MECTE U 3HAYEHUU XUMUHU B CUCTEME ECTECTBEHHBIX HAYK U €€ posn
B 00€CleYeHnr yCTOMYMWBOTO Pa3BHUTHSA, B PEIICHUH MPOOJIEM HKOJIOTUYECKOW, IHEPTeTUYECKOH U
MUIIEBON OE€30MaCHOCTH, B Pa3BUTHH MEIWIUHBI, CO3JAHWN HOBBIX MAaTEPHajOB, HOBBIX HCTOYHUKOB



SHEPTUU, B OOCCICUEHUN PAIlMOHAIBHOTO MPHUPOJIONIONE30BaHusl, B (DOPMUPOBAHUH MHPOBO33PCHUS U
o0rmiell KyJIbTypBl YelIOBeKa, a TAKKE IKOJIOTHUECKH 00OCHOBAHHOTO OTHOLICHUSI K CBOEMY 37I0POBBIO U
MIPUPOJHON CpelIE;

BJIaJICHUE CUCTEMON XMMHYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIlie MOHATUS —
XMMHUUYECKHI DJIEMEHT, aTOM, PO aToMa, M30TOIIbI, JJICKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aTOMHBIC
opOUTaIN, OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aToOMa, IMOpUAM3ALUsl aTOMHBIX OpOHTaleH, WOH,
MOJIEKYJ1a, BaJCHTHOCTb, O3JEKTPOOTPHLATENBLHOCTh, CTENECHb OKUCIEHHS, XHUMHUYECKas CBSI3b
(xoBasnieHTHast, MOHHAsI, METAITMUECKasl, BONOPOJHAS), KpUCTAIMUECKAsl peIIETKA, XUMHUECKas peaKius,
pacTBOp, ANEKTPONUTHI, HEIIEKTPOIHUTHI, DICKTPOJIUTHYECKAsT IUCCOLUALNS, CTENEHb TUCCOLMAINH,
BOJIOPOJHBIN TIOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBOH 3(PQEKT XHUMUYECKOH peaxiuy,
CKOpOCTb ~ XMMHYECKOM peaklUud, XHMHYECKOE paBHOBECHE; TEOPUHM U  3aKOHBI  (TEopHs
3JIEKTPOJIUTUYECKON Jucconuannm, nepuoanueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHS] MacChl
BEIIECTB, 3aKOH COXPAaHEHHS W TPEBPAIICHUS SHEPTHU MPU XUMHUYECKHX PEaKIHAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHYECKHUN S3BIK XHMHUH,
MHUPOBO33PEHUYECKIE 3HAHUSI, JISKAIINE B OCHOBE MOHUMAHUSI IPUIMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
SIBJICHUI1; COBPEMEHHBIE IMPEJICTABICHUS O CTPOSHUM BEIIeCTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
Ha/IMOJIEKYJISIPHOM YPOBHSIX; IPEACTABICHHS O MEXaHU3MaX XUMHUECKUX PEaKHid, TePMOANHAMHYECKHX
U KHHETHYECKHX 3aKOHOMEPHOCTSIX HX TPOTEKaHWs, O XHMHUYECKOM pPaBHOBECHH, pacTBOpax U
JUCTIEPCHBIX CHCTeMax; (haKTOJOrMYeCKHe CBEJCHHUS O CBOMCTBAX, COCTaBe, MONYyYEHHH W Oe30macHOM
WCIIOJIb30BAaHUN BAXXHEUIIMX HEOPraHWYeCKUX BEIIECTB B OBITY M TNPAKTHYECKOH AEATENbHOCTH
YeloBeKa, O0INX HayYHBIX MPUHIIAITAX XUMUIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBaHHOCTh YMEHWIA: BBIABISATH XapaKTEepPHBIE MPHU3HAKH TMOHATHH, yCTAHABIHMBATH WX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS TIPU OMMCAHUHA HEOPTAHMYECKHUX BEIIECTB U UX
MpEBPAILCHU;

c(hOpMHUPOBaHHOCTh YMEHHUS HCIIOJNIF30BATh XMMHYECKYIO CHMBOJIMKY JJISi COCTaBIICHUS (OpMYI
BEIIECTB M YypaBHEHWH XWMHYECKHX peakiuii, cucremarmdeckyro HomeHknatypy (IUPAC) wu
TPUBHAILHBIC HA3BaHUS OTACIHHBIX BEIIECTB;

c(hOpMHUPOBAaHHOCTh YMEHHS OIPENSISITh BAICHTHOCTh W CTENEHb OKHCICHHS XWMUYECKHX
JJIEMEHTOB B COCJUHEHHAX, BUJ XUMHUYECKOW CBs3W (KOBAJICHTHAs, WOHHAs, MeETaJTMYecKasl,
BOJIOPOHAS), THIT KPUCTAIUTNIECKON PEIIETKY KOHKPETHOTO BEIIIECTBA;

c(hOpMHUPOBaHHOCTHh YMEHHUSI OOBACHITH 3aBHUCHMOCTH CBOMCTB BEUIECTB OT BHJAa XUMHUYECKOH
CBS3M W THIMA KPUCTAIUIMUECKON pemeéTkn, OOMEHHBIH W JOHOPHO-AaKIENTOPHBIH MEXaHU3MBbI
00pa3oBaHMs KOBAJCHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHH: KilaccH()UIMPOBATH: HEOPTaHUUECKHE BEIIECTBA 10 HMX COCTaBY,
XUMHUYECKHE PEAKIIUH TI0 Pa3INYHBIM MPU3HAKaM (YHCIY ¥ COCTaBY PEarupyroIlnuX BEIIeCTB, TEIUIOBOMY
3¢ ¢eKTy peakunu, N3MEHEHHIO CTEIeHEH OKUCICHHUS SIEMEHTOB, 00paTUMOCTH, YYaCTHIO KaTalu3aropa
U IPYTHUE); CAMOCTOSTEIILHO BRIOMPATh OCHOBAHHS U KPUTEPUH IS KITACCU(DUKALIMY U3yYaeMbIX BEIISCTB
Y XUMUYECKUX PEaKIIHii;

c(hOpMHPOBAHHOCTh YMEHHS PAaCKpBIBaTh CMBICH mepuoandeckoro 3akona Jl. M. Menneneesa u
JIEMOHCTPHPOBATH €r0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEILHYIO U MPOTHOCTUYECKYHO (DYHKIIHH;

c(OpMHPOBAaHHOCTh YMEHHI: XapaKTepH30BaTh JJEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XHMHYECKUX 3JIEMEHTOB IepBOro—ueTBEproro nepuoioB Ilepuoauueckoit cucremnl .M. Menneneena,
UCTIOJIb3YS TOHATHS «IHEPreTHYECKHE YPOBHU», «IHEPreTHYECKUE IMOAYPOBHU», «S-, P-, d-aTOMHBIE
opOHTANY», «OCHOBHOE W BO30YXIEHHOE DHEPreTHYECKHE COCTOSHHUS  aToMay; OOBSCHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOICTB XMMHYECKHX JJIEMEHTOB W WX COEIMHEHHWH M0 TMepuoiaM u
rpynnam Ilepuonuueckoii cucremsl Jl. . MenzeneeBa, BaJiIeHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHS UX ANEKTPOHHBIX 000JI0UEK;

c(hopMUPOBAaHHOCTh YMEHHWH: XapaKTepHU30BaTh (OMHUCHIBATH) OONIHE XUMHUYCCKHE CBOMCTBA
BEIIECTB PA3NUYHBIX KIACCOB, IOATBEPXKIATh CYIIECTBOBAHME TEHETHYECKOH CBSI3M  MEXIY
HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIIBI0 YPaBHEHHI COOTBETCTBYIOUINX XUMUYECKIX PEAKIIHI;



c(hOpMUPOBAHHOCTh YMECHHS PACKPBIBAThH CYITHOCTh: OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIUN
MOCPEJCTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCca STHX pEaKIUi; peakiuii MOHHOrOo oOMeHa MyTéM
COCTaBJICHUS WX TIOJHBIX W COKPAIIEHHBIX HWOHHBIX YPAaBHEHUM; pEaKkUUd TUAPOIU3A; pPEaKLHM
KOMIUIEKCO00pa30BaHus (Ha MpUMEPe THAPOKCOKOMIUICKCOB IIMHKA U AJTFOMHHUSA);

c(hOpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUYCCKHUX PEAKIHA C
YUYETOM HX SHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTep MU3MEHEHHUS CKOPOCTH XMMHUYECKOW pEakLHHU B
3aBHCUMOCTH OT Pa3lIMYHbIX (DAaKTOPOB, a TAKKE XapaKTepP CMEIICHHsS XUMUYECKOTO PaBHOBECHUS MO/
BIMSHUEM BHENIHKUX Bo3aehcTBUil (mpunnun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE PCaKIUH, JICKAIIMe B OCHOBE
MPOMBIIIUICHHOTO TIONYYCHUST CEPHOM KHCJIOTBHI, aMMHaKa, OOIIMe HAyYHBIC MPHHIUINBI XUMUYCCKHX
MPOU3BOJICTB; 1EJIECO00PA3HOCTh MPUMEHEHHS HEOPTaHUYECKUX BEIICCTB B MPOMBIIUICHHOCTH U B OBITY
C TOYKHU 3pEHUSI COOTHOILICHUS PUCK-TI0b34;

c(hOpMUPOBAHHOCTh BIIAJCHUSI CHUCTEMOM 3HAHUM O METOJaX HAYYHOrO IIO3HAHWS SBJICHUN
MpUPOJIbI — HAOJNIOJCHUE, W3MEPEHHEe, MOJCIUPOBAHME, SKCIICPUMEHT (pEealibHbId M MBICIICHHBIN),
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHUS NPUMEHSATh 3TH 3HAHUA NPU SKCIEPUMEHTAIbHOM
WCCJICIOBAHUN BEUICCTB M JJIS OOBSICHCHUS XUMHUCCKUX SBJICHUN, UMEIOIIUX MECTO B MPHUPOIE,
MPaKTUYECKON JEATEIBHOCTH YEIOBEKA U B TIOBCEITHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJIATH B3aMMOCBSA3b XUMHUYCCKHX 3HAHUM C TOHATHUAMH U
MPEJICTABICHUSAMH JPYTUX E€CTECTBEHHO-HAYUYHBIX MPEAMETOB JUIS 00J€e OCO3HAHHOTO ITOHMMAaHUS
MaTepUaIbHOTO €AUHCTBA MUPA;

c(hOpMHUPOBaHHOCTh YMEHHS MPOBOAUTH PACUETHI: C MCIOIB30BAaHUEM MOHSATHI «MaccoBasi TOJS
BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIIHS»; MacChl BEIIECTBA WM 00bEMA Ta3a 10 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIUH BEUIECTB; TEIIIOBOTO
a¢dexra peaknyu; 3HAYCHUS BOJOPOJHOTO IOKA3aTeNlsi PAacTBOPOB KHUCIOT W IIENOYEH C HM3BECTHOMN
CTETICHBIO JMCCOIMANNY; Macchl (00BEMa, KOIMYECTBAa BEIIECTBA) MPOMYKTA PEAKIMH, €CIH OJHO W3
HCXOJIHBIX BEILIECTB JaHO B BUJE PAacTBOPA C ONPEACIEHHON MacCOBOM J0JIel pacTBOPEHHOTO BEILIECTBA
WJIH J]AaHO B M30BITKE (MMEET MMPUMECH ); AOJH BBIX0/1a POAYKTa peaKlu; 00hEMHBIX OTHOIIECHHUH Ta30B;

c(hOpMHUPOBAaHHOCTh YMEHHH: CaMOCTOSITENIbHO IUIAHWPOBATh H  TPOBOAWTH XUMHYECKUN
9KCIIEPUMEHT (TPOBEJEHUE peakii HOHHOTO OOMeHa, ITOATBEPXKJICHHE KauyeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIUECTB, OINpPENEJICHUE CPEeAbl PAaCTBOPOB BEUIECTB C MOMOLIbIO HHIWKATOPOB,
W3yYeHHWE BIHMSHUASA PA3NWYHBIX (AKTOPOB HA CKOPOCTh XHWMHYECKOH pEakluu, pelieHue
SKCIIEPUMEHTANIBHBIX 3a7ad 1o TemMaMm «Metamiey u  «Hemeramner») ¢ coOnrofeHreM TIpaBHI
Oe3omacHOro OOpalieHus C BEIIeCTBAMU W JabopaTOpHBIM 00O0pymoBaHHEM, (OPMYIJIMPOBAThH IIEIb
WCCIICJIOBAHUS, TPEACTABIATh B Pa3IMYHON (opMe pe3ylbTaThl JKCIEPUMEHTa, aHAIN3UPOBaTh U
OLICHHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAaHHOCTh yMEHHU: COONIOAATh IMpaBWJIa TMOJB30BAHUS XHMHUYECKOW TMOCYIOH U
nabopaTopHeiM 000pyJOBaHHEM, OOpaIleHUS C BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKIHSAMHU TIO
BEITIOJTHEHUIO JTA00PATOPHBIX XMMHYECKUX OIBITOB, SKOJIOTHUYECKHU IIEeTIeCO00Pa3HOro MOBEJACHHS B OBITY
U TPYAOBOH NEATEIBHOCTHU B LIENSAX COXPAHEHHUS CBOETO 30POBbs, OKPYXAIOLIEH MPUPOJHON cpenbl u
JIOCTH)KEHUSI €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OINACHOCTh TOKCHUYECKOTO JIEUCTBUSA Ha KUBbBIE
OpraHu3Mbl ONPEICIIEHHBIX HEOPTAaHUYECKUX BEIIECTB, HOHUMAas cMbich nokazarens [1/K;

c(hOpMUPOBAHHOCTh,  YMEHHM: OCYIICCTBIIITh  IICJICHANPABICHHBIA  MMOWUCK  XUMHYECKOM
WHQOPMAIUK B Pa3IMYHBIX UCTOYHWKAX (Hay4Has W ydeOHO-HAy4Has JIMTEpaTypa, CpeicTBa MacCOBON
uHpopmaruy, HVHTEpHET U Jpyrue), KPUTHYECKH aHATU3UPOBATH XHMHYECKYI0O HH(POpPMAIHIO,
nepepadaThIBaTh €€ M UCITOJIB30BaTh B COOTBETCTBUH C TIOCTABIICHHOHN yueOHOU 3amadcii.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacoB
Ne HaumeHoBaHMe pa3aesioB U TeM DyekTpoHHBIE (HM(PPOBLIE)
Kontpoannbie  IIpakTnueckue
n/n NpOrpaMMsl Bcero o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHNYeCKOH XMMHH
IIpeamer opranuueckoii xumuu. Teopus https://academy-
1.1 CTPOCHHUS OPraHMYECKUX CoequHeHUI A. M. 8 content.apkpro.ru/lesson/a9f3d191-
Bytieposa Sele-4e24-ac02-efb16fad49f6a
Hroro mo paznemy 8
Pa3nen 2. YraeBoaopoasl
[IpenenbHBIE YTIIEBOAOPOABI — aKAHBI, nttps://acacemy-
2.1 HIOATKARE! 5 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HermpenenpHbIe yrieBOIOPOIBI: aIKEHBI, hitps:/facademy-
2.2 - 14 1 content.apkpro.ru/lesson/4038171e-
’ 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTHYeCKHE YTIICBOAOPO/IbI (apCHBI) 8 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 HpHpOZHEIE HCTOUHMIH YIIIEBO0POOB i HX 4 https://lesson.edu.ru/04/10
nepepaboTka
https://academy-
2.5 ["aioreHnpon3BOIHbIE YTIICBOI0POI0B 4 1 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Hroro no pazneny 35
Pazpnen 3. Kuciopoaconep:xanue opranndeckue coeJUHeHUs
3.1 Cruptel. @enon 11 1 https://academy-
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

KapOonunbHbIE COETUHECHUS: abICTHIB U

https://academy-

3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 21 content.apkpro.ru/lesson/8664b319-
a¢upsl. XKXupsr 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 VraeBonsl 9 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo paznemy 41
Paspnen 4. A3orcogep:kaiye opraHu4ecKue coenHeHust
https://academy-
4.1 AMuHBI. AMHHOKHCIIOTHL. benxu 12 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo paznemy 12
Paspnen 5. BoicokoMoJieKy IsipHbIe COeNHEHHUS
https://academy-
51 BBICOKOMOJIEKYJISIPHBIE COSTHHEHHUS 6 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
HWroro mo paznemy 6
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jgesioB M TeM (uu¢posBbie)
Ne n/n Kontpoabnbie  IIpakTuyeckue
MporpamMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcsl
Paznen 1. TeopeTudeckue 0OCHOBBI XHMHHU
Crtpoenue aroma. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckas CHCTEMa XMMHUYECKUX 9 https://lesson.edu.ru/04/10
anemenToB /1. . Menpeneena
.M
1.2 Crpoeune peimecta. Muoroogpasie 11 1 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XUMHYECKHE PEaKinu 19 1 3 https://lesson.edu.ru/04/10
Hroro mo paznemy 39
Paspnen 2. Heopranuyeckass xumust
2.1 Hewmerais 31 https://lesson.edu.ru/04/10
2.2 Merabt 23 https://lesson.edu.ru/04/10
Hroro mo paznemy 54
Paznen 3. Xumus u ;Ku3Hb
M . X
3.1 CTOABT TIOSHAHILL B XHMH. AHMIBLH 9 https://lesson.edu.ru/04/10
JKU3Hb
HUroro mo paznemy 9
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



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




MNOYPOUYHOE IIVIAHUPOBAHUE

10 KJIACC
KoandyecTBO 9acoB
Ne Hara
Tema ypoka Kontpoabnsie  IIpakTHueckue
n/n Bcero U3y4YeHHs
padoTsI padoThI
1 [IpenMet v 3HaUCHUE OPTrAaHUYCCKON XUMHH, TIPEACTABICHHE O MHOTO00pa3uH 1
OpPTaHHYECKUX COeINHEHUN 05.09.2023
9 DNEKTPOHHOE CTPOCHUE aToMa yriiepoaa (OCHOBHOE M BO30YKIEHHOE 1
cocTosiHMS ). BaneHTHBIE BO3MOXKHOCTH aToMa yTiiepoaa 06.09.2023
3 Xumuueckas CB3b B OPraHMYECKHX COCTUHEHUSIX. MeXaHU3Mbl 00pa3oBaHHUsI 1
KOBQJICHTHOM CBSI3H, CIOCOOBI pa3phiBa CBS3EH 06.09.2023
4 Teopus crpoenus opranndeckux coequaennit A. M. bytieposa 1
12.09.2023
5 Bupl n3oMepuu: CTpyKTypHAsi, MPOCTPAHCTBEHHAS. DICKTPOHHbBIE 3(H(DEKTHI B 1
MOJIEKYJIaX OPTaHUIECKUX COeTUHEHUI 13.09.2023
5 Ipencrasienue o kaccu(UKAIMK U CHCTEMaTHYECKass HOMEHKIIATYpa 1
(IUPAC) opranuveckux BELIECTB 13.09.2023
7 Knaccuduraimsg peakiinii B OpraHu4eCcKor XUMUHU 1
¢ P P 19.09.2023
8 Cucremarn3sanus 1 0000IIeHUE 3HAHUH 110 TEME 1
20.09.2023
9 AJKaHBI: TOMOJIOTHYECKHH psfl, 001as GopMyia, HOMEHKJIATYPa U H30MepHus, 1
3JICKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI 20.09.2023
10 duznyeckre 1 XUMHUYECKHE CBOMCTBA aJIKaHOB 1
26.09.2023
Haxoxnenue anmkanoB B npupoje. CriocoOb! OTyYeHHs U TIPUMEHEHHE
11 1
AJIKAHOB 27.09.2023
12 Huknoankansl: o0mias GopMyia, HOMEHKIATypa U H30MEPHsl, 0COOCHHOCTH 1
CTPOCHHS U XMMUYECKUX CBOMCTB, CIIOCOOBI MTOJyUEHHUS M MPUMEHEHUE 27.09.2023




Pemenwne pacu€THBIX 331249 Ha OMpEEIeHNE MOJIEKYIISIPHON (hOpMYITBI

13 OpPTaHUYECKOTO BEIIECTBA II0 MACCOBHIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOISTIIHX 03.10.2023
B ero coctaB. Cucremaru3aius u 0000IeHIE 3HAHUHN TI0 TEME o
AJTKeHBI: TOMOJIOTHYECKUH psijt, o0mIast popMyIia, HOMEHKIATYpa,
14 3IIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHNE MOIEeKy. CTPYKTypHAs U IHC- 04.10.2023
TpaHC-U30MEPHUs aJTKEHOB T
15 ®u3nYecKre U XUMUYECKHE CBOMCTBA ajkeHoB. [IpaBuio MapkoBHUKOBa
04.10.2023
16 Croco0bl Toy4YeHHs U MPUMEHEHHE aJIKEHOB
y P 10.10.2023
[IpakTudaeckas padora Ne 1 mo teme "[lomydenue sTuineHa U U3y4eHHE €ro
17 N
CBOMCTB 11.10.2023
18 Pemenue pacu€THBIX 33/1a4 Ha ONPEIEICHUE MOJICKYJIIPHON (POpMYITbI
OpPTaHUYECKOTO BEIIeCTBa 11.10.2023
19 AJIKaJMeHBI: CONPSDKEHHBIE, N30JIMPOBAHHEIE, KYMYJIHUPOBAHHEIE.
OcoOeHHOCTH 3JIEKTPOHHOTO CTPOCHUS 17.10.2023
20 XuMH9YecKue CBOHCTBA CONPSKEHHBIX THEHOB
p 18.10.2023
21 CriocoOb!I TOJTyYeHHS W TPUMEHEHHUE aJTKaIHCHOB
Y P 18.10.2023
99 AJIKUHBI: TOMOJIOTHYECKHA psill, 00mIast hopMyIia, HOMEHKIIATYypa,
3JICKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI, (PU3MUECKUE CBONCTBRA 24.10.2023
23 XUMHYEeCKHE CBOMCTBA aJIKHHOB
25.10.2023
24 KauecTBeHHbBIE peaKIIi Ha TPOMHYIO CBS3b
P poHiy 25.10.2023
25 CnocoObl TONTyYeHHUs B MPUMEHEHNE aJIKHHOB
y p 07.11.2023
26 Pemenwue 3ana4: pacu€Thl 10 ypaBHEHUIO XUMUYECKOH peakiiuu

08.11.2023




27

Cucrematuzaiys 1 0000IEHUE 3HAHUM 10 TEME

08.11.2023
ApeHBI: TOMOJIOTHUYECKUH sz, 001as popMyrna, HOMEHKIATypa. DIEKTPOHHOE
28 Y IPOCTPAHCTBCHHOE CTPOSHUE MOJICKYJ OSH30J1a ¥ TOJTyoJa, X (PU3HUECKUe 14.11.2023
CBOICTBa o
29 XUMHYECKHE CBOMCTBA apEHOB: PEAKLINH 3aMeEILECHUS
p peakn 10 15.11.2023
30 XUMUYECKUE CBONCTBA apCHOB: PEAKIIMU IPUCOCTUHCHHS, OKUCIICHUC
rOMOJIOrOB OeH30I1a 15.11.2023
31 Oco0EeHHOCTH XUMHUUYECKUX CBOMCTB CTHPOJIA
P 21.11.2023
39 Pemenwne pacu€THBIX 33249 Ha OMPEIEIICHNE MOJIEKYIISIPHOH (popMyIbl
OpPraHUYECKOTO BEIIECTBA 22.11.2023
33 Crioco0bI Oy4YeHHs U IPUMEHEHHNE apeHOB
22.11.2023
34 I'eneTHueckas CBI3b MEX a3 IMYHBIMY KJIACCAMH YIJIEBOIOPOLOB
AP YHICBOLOPOL 28.11.2023
Pacuérel mo ypaBHeHHAM XUMHAYECKUX peaknuii. CucrtemMarusanus u
35 o
000011eHHEe 3HAHUN 10 TEME 29.11.2023
36 IIpuponusiii ra3. IlonyTHble HEPTIHBIE Ta3bI
PHPOA Y ¢ 29.11.2023
37 KameHHBIi1 yTrosib ¥ IPOTyKTHI €r0 NepepadoTKu
05.12.2023
Hedts 1 crioco0Os! e€ nepepabotku. [IpuMeHeHrne TpoayKTOB mepepadoTKu
38
HeTH 06.12.2023
39 I'enernueckas CBSI3b MEX a3JIMYHBIMH KJIaCCaMH YIJIEBOAOPOIOB
P YHICBOLOPOL 06.12.2023
40 ["amoreHONIPON3BOIHBIE YTIIEBOIOPOIOB: JIEKTPOHHOE CTPOCHHE; PEAKIIHH
3aMEILEHNST TaJIoreHa 12.12.2023
41 elicTBue menoueid Ha rajJoreHnpou3BoaHbie. Baumoneiictue




JUraJIor¢HaJIKaHOB C MaroHueM U IMHKOM

13.12.2023

42 Cucremaru3sanus 1 0000IIeHHe 3HAHUH 110 pa3aeiy "YriaeBoaopoasl”
. B pasieity P 13.12.2023
43 KonTponsHas pabora o teme "YrieBomopoasr”
P p I0pox 19.12.2023
[IpenenpHBIC OAHOATOMHBIC CITUPTHI; TOMOJIOTUYECKUI psijt, oO1iast popmyoa,
44 CTpOCHHE MOJIEKYJI, H30MEPHsI, HOMEHKIIATypa, KIIacCUPUKAIM, Gr3mdecKue 20.12.2023
CBOMCTBa 12,
45 XUMHYECKUE CBOMCTBA MIPENEIIbHBIX OJHOATOMHBIX CIIUPTOB
pen Al p 20.12.2023
46 Crioco0blI TTOIyYEeHUS ¥ IPUMEHEHUE OJHOATOMHBIX CIIUPTOB
Y P A P 26.12.2023
[IpocTeie a3dupbl: HOMEHKIATYypa U H30MEPHS, 0COOCHHOCTH (PU3NIECKIX U
47 .
XUMHYECKUX CBOUCTB 27.12.2023
MHOroaToMHBIE CIIUPTHI: ATUIICHIJIMKOJb U TIUICPUH, UX QU3NICCKUC U
48 .
XUMHAYECKHE CBOHCTBA 27.12.2023
49 Crioco0slI TTOJIYYEHUS M IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB
Y p P 09.01.2024
50 ®DeHOoI: CTPOEHUE MOJIEKYIIBL, (PU3UUECKHE CBOMCTBA. TOKCHYHOCTE (heHOIa
P yel, ¢ 10.01.2024
51 XHUMHAYECKHE CBOMCTBA (heHOoIa
¢ 10.01.2024
52 Crioco0slI TT0IyueHus ¥ puMeneHue dheHona
Y p ¢ 16.01.2024
53 Ipaktuueckas padota Ne 2. PeeHne sKCIIepUMEHTANBHBIX 33124 10 TeMe
"CrupThl ¥ heHOobI" 17.01.2024
54 Cucremaruzanys 1 0000IEHUE 3HAHNN 10 TEME
. H 17.01.2024
55 AnbAeTHIBI M KETOHBL: 3JIEKTPOHHOE CTPOCHHE KapOOHIIEHOM TPYIIIIbL;
FOMOJIOTHYECKHUE Psifibl, 001as popMyJia, M30MEepUs U HOMEHKIaTypa 23.01.2024




56

AJ'II)I[CI‘I/II[BI 1 KCTOHBI: (I)I/ISI/I‘-ICCKI/IC CBOﬁCTBa; pCaKknuu MpucoCINHCHUSA

24.01.2024
57 Peakiun okucieHns 1 Ka4eCTBEHHbIE PEaKLUH albICTHUI0B U KETOHOB
p 24.01.2024
58 CriocoObI OTyUYCHHUS ajlbJICTHIOB M KETOHOB
30.01.2024
OmHOOCHOBHBIC MPEACITbHBIE KAPOOHOBBIE KUCIIOTHI, 0COOCHHOCTH CTPOSHUS
59
HX MOJIEKYH 31.01.2024
60 Nzomepus n HOMeHKIaTypa KapOOHOBBIX KACJIOT, HX (PU3NIECKHe CBOMCTBA
31.01.2024
61 XuMHY€ECKHE CBOICTBA IIPEAEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT
P P 06.02.2024
62 Oco0eHHOCTH CBOWCTB MyPaBbHHOM KUCIOTH. MHOT000pasne KapOOHOBEBIX
KHCJIOT 07.02.2024
OcoOeHHOCTH CBOWCTB: HENPEAETbHBIX U apOMAaTHYECKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBureny BeICIIIX 07.02.2024
KapOOHOBBIX KMCIOT R
64 [TonsiTre 0 MPOM3BOAHBIX KAPOOHOBBIX KUCIOT
13.02.2024
65 CriocoObl NOTy4eHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIOT
14.02.2024
66 CroxHbIe 23QUPBI: TOMOJIOTHUECKHUH psill, 0011as popMyna, u3oMepus 1
HOMEHKJIaTypa 14.02.2024
67 dusnyeckre 1 XUMUYECKUE CBOICTBA 3(hUpoB
¢bup 20.02.2024
68 Pemenre pacu€THeIX 3a/1a4: 110 yPABHEHUIO XUMUUECKON peakLuu, Ha
OTIpe/IeTICHHE MOJIEKYJIIPHOH (POPMYJIIbI OPraHUYECKOTO BEIIECTBA 21.02.2024
69 [IpakTnueckas padora Ne 3. Pemenne skcriepuMEeHTAIBHBIX 3a]1a4 110 TeMe
"Kap6onoBblie kuciaoThl. CroxHbIe d3PHUpHI" 21.02.2024
70 XKupsr: cTpoenue, GU3NUECKHEC U XUMHUYECKHE CBOWCTBA (THUIPOIIH3)




OcoOeHHOCTH CBOMCTB JKHPOB, COAEPKAIINX OCTATKHA HETPEAEeTbHBIX JKUPHBIX

27.02.2024

71
kuciot. XKupsl B mpupoie 28.02.2024
79 Mpla KaK COJH BBICIIHX KapOOHOBBIX KHCIIOT, X MOIOIIIee IeHCTBHE.
[onsTHE 0 cuHTETHYECKHX MOoroIuX cpeactBax (CMC) 28.02.2024
73 I'eHeTnyeckast CBSI3b YIIIEBOJIOPOIOB M KHUCIOPOICOIEPIKAIIIMX OPTaHUICCKUX
BEIIIECTB 05.03.2024
74 Pacuérel mo ypaBHEHHUSIM XUMUYECKUX PEaAKITHIl
P peart 06.03.2024
75 Cucremarmzanus 1 0000IIeHE 3HAHUH 110 TeMe
06.03.2024
76 OO1m1as xapaKTepHCTHKA YIIIEBOIOB U KIACCU(PHKALIUS YTIIIEBOJOB (MOHO-, IU-
Y TIOJTCaXapH/IBI) 12.03.2024
77 Momnocaxapuasl: (PU3UUECKHE CBOMCTBA U HAXOXKJICHUE B IIPUPOJIC
pUIB: ¢ 8 PHPOA 13.03.2024
78 [TpuMeHeHue MTIOKO3bI, € 3HAUCHHE B )KU3HEACATEIILHOCTH OpraHu3Ma
p e P 13.03.2024
79 Hucaxapuapl: caxaposa, MajibTo3a U JakTo3a. HaxoxaeHue B npupoje u
MIPUMEHEHHUE TUCaXapuIoB 19.03.2024
80 [Monucaxapubl: CTPOCHHE MAKPOMOJIEKYJI, PU3HUYECKHE U XUMUICCKHE
CBOICTBA, IPUMECHECHHE 20.03.2024
81 [TonsiTre 00 MCKYCCTBEHHBIX BOJIOKHAX
Y 20.03.2024
82 Periienue pacyeTHBIX 33724 Ha ONPE/ICIICHHE JIOJU BBIXOJIa MPOAYKTA PEaKIIUU
OT TEOPETUUYECKH BO3MOKHOTO 02.04.2024
83 Cucremaruzanus 1 0000IICHHE 3HAHUM 10 pa3Jel
! - PASTY 03.04.2024
KontponbsHas pabota o tTeme "Kuciaopocoaepxaiinue OpraHnIecKue
84 "
COEIMHEHUS 03.04.2024
85 AMuHBL: KIaccu(UKaIMs, CTpOEHHE MOJIeKYII, o0mas Gopmyia, H3oMepus,




HOMEHKJIaTypa 1 (hU3MIeCKre CBONCTBA

09.04.2024

86 XuMuuecKue CBOMCTBA anu(aTHIECKUX aMUHOB
¢ 10.04.2024
87 AHWIWH: CTpOEHNE aHWIMHA, 0COOCHHOCTH XUMHUICCKUX CBOWCTB aHWITMHA
10.04.2024
88 Crioco0sI oy4YeHus 1 IpUMEHeHHe anu(aTniecKuX aMIHHOB
16.04.2024
89 AMUWHOKHCIIOTHI: HOMEHKJIATypa ¥ H30MepHsl, (PN3MIeCKUe CBOHCTBA.
OTaenbHBIC TPEICTABUTEIH 0.-aMUHOKHUCIIOT 17.04.2024
90 XUMHYECKHE CBOHCTBA aMUHOKHCIIOT, HX OMOJIOTHYECKOE 3HAUYCHHE
aMuHOKUCTOT. CHUHTE3 ¥ TUAPOJIN3 TICHTHIOB 17.04.2024
91 Benku kax IpupomHbIe TOIUMEDBL, CTPYKTYPEI OEIKOB
PP PEL CIPYRIYP 23.04.2024
92 XuMHYeCKHe CBOHCTBA OEIKOB
24.04.2024
93 A3oTCOEpKAIINE TeTEPOIMKIMYSCKUE CoeTMHEHUS. HYKICMHOBBIC KUCIOTBI:
COCTaB, CTPOCHHE U OHOJIOTUYECKAS POJIb 24.04.2024
94 [IpakTnueckas padora Ne 4. Perenne sxcriepiMeHTANBHBIX 33/1a4 110 TEMe
" A30TCO/IeprKalle OPraHuIeCKHe COeTMHeHHS " 30.04.2024
95 [IpakTudaeckas padora Ne 5. Permenne sxcriepuMeHTABHBIX 3a/1a4 110 TEMe
"Pacro3naBaHne OpraHMYECKUX COeTMHEHMI" 07.05.2024
96 KonTponbHas pabora o teme "A3oTconepiKkalire OpraHndecKue coeTnHeHus "
08.05.2024
97 OCHOBHBI€ MTOHATHS XMMHH BEICOKOMOJIEKYIISIPHBIX COSTMHEHH U METOIBI X
CHUHTE3a —IIOIUMEPU3aIUs U MOTUKOHACHCALIHS 08.05.2024
98 ITnactMaccel. Ytunusanus 1 nepepaboTKa IiacTuka
pep 15.05.2024
99 DnacToMephl: HaTypalbHBI CHHTETHYECKUE Kaydyku. Pe3nHa
15.05.2024
100 Bonokna: HaTypanbHBIC, HICKYCCTBEHHBIE, CHHTETHUeCKUE. [lonmmmMepsl




CIICIMAaJIbHOT'O HA3HAYCHUA

[Ipaxtrueckas padora Ne 6. PemieHne SKCiepUMeHTaIbHBIX 3a11ad 110 TEME

21.05.2024

101 1
0 "Pacrio3HaBaHne IIaCTMAacC M BOJIOKOH" 22.05.2024
O6001menne 1 cuCTeMaTH3aIus N3y4eHHOTO MaTepraa o TemMe
102 1
"BricOKOMOJIEKYIIpHBIE COeAMHEHNS" 22.05.2024
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuecTBo yacoB

Ne Hara
wn Tema ypoxa Beero Kourpoabubie  IIpakTnueckue H3yeHns
padoTsI padoTsI
1 AtoMm. CocTaB aTOMHBIX siiep. XUMHIECKHUH 3JIeMeHT. M30ToIbI 1
2 CrpoeHue 3eKTPOHHBIX 000JI0UYEK aTOMOB, KBAHTOBBIC YHCIIA 1
3 Knaccnpukarys XUMHYECKUX 3IIEMEHTOB (S-, P-, d-, f-oemenTon) 1
4 Pacripenenenne 311eKTPOHOB IO ATOMHBIM OPOUTAISIM 1
5 DNeKTpOHHBIE KOH(PHUTYpAIH AaTOMOB 3JIEMEHTOB B OCHOBHOM H BO30YKIEHHOM 1
COCTOSTHUH
6 DNeKTpOHHBIE KOH(PHUTYpaIi HOHOB. DIEKTPOOTPUIIATETFHOCTD 1
. Ilepunoanueckuii 3axkoH u [lepuoanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB . 1
N. Menpeneesa, CB3b C COBPEMEHHOMN TEOPUEHN CTPOEHUS ATOMOB
8 3aKOHOMepHOCTI/I M3MEHEHHMS CBONMCTB XUMHYECKUX DJIEMEHTOB U 06p33yeMI)IX 1
MU TIPOCTHIX U CIIOYKHBIX BEIIECTB TI0 TPYIIaM U IIEPHOIaM
9 Cucremaruzanus 1 0000IEHNE 3HAHUI 110 TEME 1
10 Bunbr xummndeckoit cBsizu. MexaHn3Mbl 00pa3oBaHUS KOBAJICHTHOH CBSI3H. 1
Bonopoanas cBsizb. MexXMOJIEKYJISIPHBIE B3aUMOJIEHCTBUS
1 BaneHTHOCTb 1 BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM 1
CTPYKTYPBI MOJIEKYJI C UX TEOMETPUYECKUM CTPOCHUEM
12 [IpencraBieHus: 0 KOMIJIEKCHBIX COEJJMHEHUSIX: COCTaB U HOMEHKJIaTypa 1
13 BemniecTBa MONEKYIISIPHOTO H HEMOJIEKYJISIPHOTO CTpOEHUs. THITBI 1
KPUCTAIUTMYECKUX PEIIETOK M CBOMCTBA BEILIECTB
14 [onsaTHe 0 gucnepcHBIX cucteMax. lIpencTaBneHne o KOJUIOMIHBIX PacTBOPAax 1
15 WcTrHHBIE pacTBOPBI: HACHIILIEHHBIE U HEHACHIIIEHHBIEC, PACTBOPUMOCTD. 1
Kpucramnoruapatst
16 Crioco0bl BRIpaKEHHS KOHIICHTPAIIMK PACTBOPOB
17 Pemenue 3aga4 ¢ HCHIONB30BaHUEM MOHITHH "MaccoBas 40N PaCTBOPEHHOTO




BemecTsa", "MONIsSIpHasT KOHIIEHTpaIus"

18 Krnaccugukanust 1 HOMEHKIIaTypa HEOPIraHNUECKUX BEIECTB

19 CucremaTtuszanus 1 000011eHIE 3HAHUH 110 TEME
Kontponsnas padota mo temam "Ctpoenue aroma. [lepnonuaeckuii 3akoH u

20 Ilepnoamueckas cucreMa XuMHIecKux dneMeHToB J[. 1. Menneneena",
"CrpoeHue BerecTBa. MHOrooOpasue BeriecTs"”
Knaccugukanust XUMUYeCKUX peakluii B HEOPraHUIECKOH U OpraHnYecKoi

21 XUMHUH. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUS U PEBPAILECHHS
SHEPIruH NPH XUMUYECKUX PEAKIUIX

22 TenmnoBbie 3QPEKTh XUMUUIECKUX peakiuii. TepMoXuMuuecKue ypaBHEHUS

93 BeoranciieHust mo ypaBHEHUsIM XUMUYECKUX PEAKLUI U TEPMOXUMHUYECKUM
YpaBHEHHSIM

24 CKOpOCTb XUMHUYECKON peaKIfu, €€ 3aBUCMOCTh OT Pa3InYHbIX (JaKTOPOB.
Karanus u kaTanuzatopsl

25 I'oMoreHHBIE U TeTepOTreHHbIE PeaKIINN

26 IIpakTudeckas padora Ne 1 mo reme "BriusHue pa3nudHbIx GaKTOPOB Ha
CKOPOCTHh XUMHUECKOI peakiuu"

27 O6paTtumble 1 HeOOpaTHMBbIE peaKkIui. XUMHYECKOE paBHOBECHE

28 [MpakTrueckas padora Ne 2 o teme "Brusiaue pasiuuHbix PakTOPOB Ha
MOJIO’KEHUE XUMHYECKOTO paBHOBecHA"

29 Onexrponutnieckas aucconnanysi. CUbHbIC U ca0ble A1eKTponuThl. CTereHb
JUCCOLMAIIN

30 Wonnoe npoussenenne Boapl. Cpena BOAHBIX pacTBOPOB. BomopoaHblit
nmokazareins (pH) pactBopa

31 T'uaponus coneit. Peakiiuu, npoTekaroiye B pacTBOPax 3JIEKTPOITUTOB

32 IIpaktudeckas padora Ne 3 o reme "XuMHUYECKUE PEaKIMK B pacTBOPax
3JIEKTPOJIUTORB"

33 OKHCIIUTENTFHO-BOCCTAHOBUTENBHBIE PEaKInu. BaxkHeHIIMe OKUCITUTENH U
BOCCTaHOBHUTEIH

34 MeToa 351eKTpOHHOTO (3JIEKTOHHO-UOHHOT0) OanaHca




35 DIIEKTPOJIH3 PaCTBOPOB M PACILIABOB BEIIIECTB 1

36 Pemenue 3ama4 pa3iuyHbIX THIIOB 1

37 Pemrenne 3amay pa3IMIHBIX THIIOB 1

38 CuctemaTusanus 1 00001IeHIe 3HAHMI 10 TeMe "XUMUYecKre peakuun' 1

39 KonTtponbnas padota o teme "Xumudeckue peakuu" 1
[onoxenne HemeTamos B [leproanueckoii cucTeMe XUMHYECKHX 3J1eMEHTOB /1.

40 . MenneneeBa u 0COOCHHOCTH CTPOCHHS MX aTOMOB. DPU3HYECKHE CBOHMCTBA 1
HEMETAIJIOB

41 AmtoTponus HeMETaJUIOB (Ha IpUMepe KUCIopoia, cepbl, pochopa U yriepoaa)

42 Bonopon: monyuenue, pusndeckre U XuMU4Ieckre cBoictsa. ['uapup

43 ["anoreHsl: HAXOXIEHHE B IPUPO/JIE, CIIOCOOBI MTOTyUeHHS, PU3MYECKHIE U 1
XUMUYECKHE CBOMCTBA

44 l"amorenoBonoposl. BaxkHelre KHCIOPOACOAepKAIINE COSTMHEHUS TAIOTE€HOB 1

45 JlaGoparopHbie U IPOMBIILICHHBIE CIIOCOOBI TTOJyYeHHs raJioreHoB. [IpuMeHenne 1
rajoreHOB U UX COCTMHECHUN

46 IpakTuyeckas padota Ne 4. PenieHue 3KCIIEpUMEHTANBHBIX 3a/1a4 110 TeMe 1
"T"amorensr"

47 Kucnopon: nabopaTopHsie ¥ IPOMBIIIIICHHBIE CIIOCOOBI MOMy4YeHUs1, PrU3ndecKue 1
U xumudeckue cBoictBa. O30H. [IpruMeHeHne KHCI0poIa U 030Ha

48 OKcuabl ¥ IEPOKCUTBI

49 Penienue 3aa4 pa3anyHbIX THIIOB

50 Cepa: HaAXOXKJ/ICHUE B IPUPOJIE, CITOCOOBI TIOTYYEHUS, GU3UUCCKUE U XUMHUYECKHE 1
CBOMCTBa

51 CepoBoa0opo, cyIbhuasl 1

59 Kucnopoaconep:xamue coennaenns cepbl. OCOOEHHOCTH CBOMCTB CEpHOM 1
KHCIIOTHI

53 [Mpaktrndeckas padota Ne 5. Pemenune skcriepuMeHTaNbHBIX 33124 110 TeMe "Cepa 1
U e€ coelnHeHus"

54 ABOT: HaXOXKJICHHE B MIPUPOJIE, CIIOCOOBI MOTYYeHHS, GU3NIECKUE U XUMUICCKIE 1




CBOMCTBa. AMMMAK, HUTPUJIbI

Kucnoponconepxammue coenuaenns azora. OCOOCHHOCTH CBOMCTB a30THOM

55 1
KHCIIOTHI

56 [IpumeneHne a30Ta U €To COeTMHEeHM. A30THBIE YA0OpEeHUs 1

57 ®Dochop: HaXOKIEHUE B IPHPOJIE, CIIOCOOBI OTyUeHMs, (PU3MIECKUE ’ 1
xuMudeckue cBoiictsa. @ochuasl u pochun

58 Oxcunst dhochopa, hochopconepxkaniue kucaotbl. Conu GocPOpHOH KUCTOTHI

59 [Ipumenenune gocdopa u ero coennnennii. PocpopHsie y100peHHs

60 [MpakTuuaeckas padbora Ne 6. Pemenne skcnepuMeHTaNBHBIX 3a7a4 1Mo TeMe ""A30T 1
u dochop u ux coequHeHU"

61 VYriepon: HaXoX/I€HHE B IPUPOJIE, AJUIOTPOITHBIE MOAU(UKAINY; HUIMIECKUE U 1
XMMHYECKHE CBOWCTBA, TPUMECHEHHE

62 Oxcup yrnepoaa(ll), okeun yrnepona(lV), yronpHas kucnora u e€ conu

63 Pemienne 3aa4 pa3nuyHBIX THTIOB

64 Kpemuuii: Haxo/1eHHE B IPUPOJIE, CIIOCOOBI MOTy4eHHs, (GU3NUECKHE U 1
XUMHUYECKHE CBOHCTBA

65 Oxcun xpemuus(1V), kpeMHuEBas KUCIOTA, CUIMKATHI 1

66 [Tpumenenue KpeMHuUs U ero coequueHuit. CTEKI10, ero MoJydeHue, BUABI CTEKIa 1

67 Pemenne 3ana4 pa3au4HbIX THIIOB 1

68 Cucrematusanus 1 0600meHue 3Hanmii no Teme "Hemeramisr" 1

69 KonTtposnbsHas padora no teme "Hemeramisr" 1

70 AHanu3 pe3ylbTaToB KOHTPOJIBHOM PadOThI, KOPPEKIHS OMHOOK 1

71 ITonoxenue metaios B [lepuoaudeckoi cucreMe XMMUYECKUX AJIEMEHTOB. 1
OCOOCHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000J04YEK aTOMOB METAJIIOB

79 O6mue ¢pusndeckue cBoiicTBa MeTayIoB. [[pruMeHeHne MeTaioB B OBITY U 1
TEXHUKE

73 CrunaBel MeTayuioB. Kopposust Mmetanminos

74 Pemenue 3aga4 pa3aMyHbIX THIIOB

75 DNEKTPOXUMUYECKUH psii HanpspKeHU MeTaioB. O0mue crocoObl MOTyYeHuUs




MCTaJIJIOB

Oo6mas xapakrepuctika MetamioB |A-rpymmsr [leproamaeckoit cuctemsl

76 XUMHYECKHX 3JeMeHTOB. HaTpuii u xanuii: momydenne, Gu3ndecKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECUHEHUN
Oo6mas xapakTtepuctuka MetayuioB || A-rpynms [leproandeckoit cucteMsl

77 XUMHYECKHX 3JIeMEHTOB. Maranii ¥ KaJlbLIUi: TOXy4deHne, GU3NIeCKue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COSAMHEHUIN

78 JK€cTkoCcTh BOZIBI M CITOCOOBI €€ yCTpaHEHHS

79 AJNIOMHHUI: TONy4YeHue, GU3NIECKUEe U XUMUUECKUE CBOMCTBA, IPUMECHEHHE

80 AmdoTepHbIe CBOHCTBA OKCUAA U TUIPOKCHUIA aIFOMHUHUS, THIPOKCOKOMITIICKCHI
ATIOMHUHHUS, UX IPUMEHEHHNE

81 Peurenue 3agay pa3nuyHbIX TUIIOB

82 [Mpaktuyeckas padora Ne 7. PenieHne skcepuMeHTABHBIX 337124 110 TeMe
"MeTtauibl TJIaBHBIX OArpymm”

83 O01mas XxapakTepruCTHKa METAJLTOB MOOOYHBIX oarpymit (b-rpyrm)
Ileprnonueckoi CUCTEMBI XMMUYECKUX 3JIEMEHTOB

84 Du3nuecKre U XUMUYECKUE CBOMCTBA XPOMA U €r0 COEIMHEHHUH, X IPUMEHEHNE

85 Baxxneiiue coenHeHus Mapraana. Ilepmanranar kanusi, €ro0 OKUCIUTEIIbHBIE
CBOICTBa

86 ®uznvecKkre 1 XUMUIEeCKHe CBOMCTRA JKele3a U ero coequHeHnid. [lomyyenne u
MIPUMEHEHHE CIIJIaBOB XKele3a

87 ®uznvecKre 1 XUMUYECKHE CBOMCTBA MEIH U €€ COEIMHEHU, UX TPUMEHEHUE

88 PusnvecKre 1 XMMUYECKHE CBOMCTBA IUHKA U €0 COSUHEHNH, NX IPUMEHEHHE.
I'mapOKCOKOMILIEKCHI LIMHKA

89 [paktrudeckast padota Ne 8. Pemenne skcriepuMeHTANBHBIX 3a]1a4 TI0 TeMe
"MeTauiel TOOOYHBIX MOATPYyM”

90 Perienue 3a1a4 pa3IMyHBIX THITOB

91 O0o00mIeHre U crcTeMaTU3alMs U3YYSeHHOTo MaTeprana o Teme "Mertamisr”

92 KonTponbHas pabota o teme "Metasuibl"




93 AHanu3 pe3ylbTaToB KOHTPOJIBHOUW PabOThI, KOPPEKIHS OMHOOK 1

94 Ponp xumum B 00ecriedeHny yCTOWYMBOTO Pa3BUTH denoBedecTra. [lonsaTue o 1
HAyYHBIX METO/IaX MCCIIeIOBAHNS BEIIECTB

95 Hay4Hbie MpUHIATIEI OpTaHU3anA XUMAYECKOTO MTPON3BOICTBA. 1
[TpoMBEIIIIIICHHBIE CITOCOOBI MONTYYCHUS BaXKHEHIITNX BEIICCTB

96 XUMUYECKOE 3arps3HEHUE OKPYKAIOIICH CPEJIbI U €T0 MOCIIEACTBHS 1

97 XuMus ¥ 310pOBbe YeaoBeka. JIekapCcTBEHHBIE CpeICTBA 1

98 Xumus nuiy. Pois XxuMun B 00eCeueHHH MUIEBOi 0€30IMaCHOCTH 1

99 Kocmernueckue u mapdromepusie cpeactsa. berroBast xumus 1

100 XuMHsL B CTPOUTENBCTBE. BaskHeHIIne CTpOUTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepHrabl

101 XuMus B CENbCKOM X03s1iicTBe. OpraHndeckre U MHHEpaIbHBIC Y I00peHHS 1

102 CucreMaru3anus 1 0000IIeHHE 3HAHUH IO TEME 1

OBHIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






