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INOACHUTEJIbBHAS 3AIITMCKA

Pabouas mporpamMMa MmO XUMHH CpeJHEro oO0Iero oOpa3oBaHHMA Ha YIIIYOJEHHOM YPOBHE
COCTaBJIeHa Ha OCHOBe TpeOoBaHMIl K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOW HMPOTrpaMMBI
cpeanero oOmiero o0pa3oBaHUs, NPEACTABICHHBIX B ()eAepaJbHOM TOCyIapCTBEHHOM 00pa3oBaTeIbHOM
cTaHjapte cpeaHero ooumiero ooOpasoBanus (Ilpuka3 MunucrepcTBa mpocsemenuss Poccuiickoit
@eneparun ot 12.08.2022 Ne 732 «O BHeceHMM W3MEHEHHH B (eaepanbHbIi TroCyIapCTBEHHBIN
o0pa3oBaTeNbpHbI CTaHAAPT CpeIHEero olIiero odpa3oBaHUs, YTBEPXKICHHBIN HpukazoM MuHHCTEpCTBa
obOpazoBanust W Hayku Poccuiickoii ®enepaumu ot 17 mas 2012r.Ne413y»), denepanbhoit paboueit
porpamMMsl yueoHoro mpeaMera «Xumus» (yriayonenusiii yposenn), OOIT COO u yuye6Horo miana I'BOY
ruMHa3uu T. ChI3paHH, a TaKKe Ha OCHOBE XapaKTEPUCTHKHU IUIAHUPYEMBIX pPE3YyJIbTAaTOB JTyXOBHO-
HPABCTBEHHOI'O pPa3BUTHs, BOCHUTAHUSA M COLMAIM3ALMU OOYYarOUIMXCS, NPEICTAaBICHHBIX B paboueil
nporpamMMe Bociutanust 'bOY rumuasuu r. Cei3panu.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O [NPEIMETA «XUMMUSA.YIJIYBJEHHBIN
YPOBEHb»

X¥UMHs Ha YpOBHE YIIyOJIEHHOTO M3YYEHHs 3aHUMAeT B)KHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4qHOTO OoOpazoBanus y4amuxcs 10-11 kmaccoB. M3yuenue mpeamera, pealn3yemMoe B YCIOBHSIX
Qg QepeHIMPOBaHHOTO, MPO(UIBHOTO 00YyYEHUs, MPU3BAHO O0ECIEUNUTh 00IEe00pa3oBaTENbHYI0 U
OOIICKYIBTYPHYIO TOJATOTOBKY BBITYCKHHKOB IMKOJIBI, HCOOXOAUMYIO JIUIsl QJIallTallid X K OBICTPO
MCHAKOINUMCS YCJIIOBUAM JKXU3HU B COLMUYME, 4 TAKKC IJIA IMPOAOJDKCHUA 06y‘-IeHI/I$I B OpraHu3alusax
npodeccuoHaIbHOTr0 00pa30BaHUs, B KOTOPBIX XUMHSI SBJISETCS OJTHON M3 MPUOPUTETHBIX JTUCIUTLIHH.

B nmnporpamme mo XuUMHM Ha3HAa4eHHE NpeAMeTa «XUMHS» MOJIy4aeT MOIpOOHYIO
MHTEPOPETAllMI0 B COOTBETCTBUM C OCHOBomojaramoummu nonoxenusmu  Proc COO o

B3aMMOOOYCIIOBIIEHHOCTH 1LI€JIeH, COepPIKaHus, Pe3yIbTaTOB 00y4eHHs U TpeOOBAHUN K YPOBHIO
HNOJArOTOBKM  BBIMYCKHUKOB. CBHUJIETENBCTBOM TOMY  SIBISIIOTCSL  CIEIYIOUIME  BBIOJHSAEMbIE
pOrpamMMoil o XMMHUU (PYHKIIUU:

¢ MH(POPMAMOHHO-METOANYECKasl, peanu3aius KOTOpod  obecrneynBaeT  IOJIy4YEHHUE
MPEJCTAaBICHUS O IIENAX, COJACPKAaHUM, OOIIeH cTpaTernu OOydYeHUs, BOCIUTAHHS W Pa3BUTHS
o0yyJaromuxcs CpeJCTBaMU MpeaAMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOpuIIs;

e OpraHW3alMOHHO-TUIAHUPYIOMas, KOTOpas IMpelycMaTpuBaeT ONpeAeTCHHe: MPUHIUIIOB
CTPYKTYPHUPOBAHUA H TMIOCJICAOBATCIBHOCTU HU3YUYCHHA yqe6H0r0 mMarcepuraia, KOJIUYCCTBCHHBIX U
KAUCCTBCHHBIX €TI0 XapaKTCPUCTHUK, ITOAXO0O0B K q)OpMI/IpOBaHI/II-O CO}IGp)K&TCJ'IBHOfI OCHOBBI KOHTPOJIA
U OLIEHKH 00pa3oBaTeNbHBIX JOCTH)KEHUH OOydaroluxcs B paMKax UTOTOBOW aTTrecTtaluuu B (Gopme
€IMHOTO TOCYAapCTBEHHOTO YK3aMeHa 110 XUMHH.

[Tporpamma 17151 yriayOn€HHOTO U3yYeHUS XUMUH:

e YCTAaHABIMBACT WHBAPHAHTHOE IPEIMETHOE COJEpXKaHUE, 00s3aTeNbHOe IS M3YYCHHS B
paMKax OTHENBHBIX NpPOQHIEH, MperycMaTpUBaeT pacrlpeielieHne W CTPYKTYPHPOBaHUE €ro II0
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JTMHUAM/pa3/ieiaM Kypca;

e 1aT TMPUMEPHOE pAaCIpeseNeHre y4eOHOrO BpPEMEHH, PEKOMEHAYEMOTro ISl H3YydeHHS
OT/ENbHBIX TEM;

e qpeasaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh M3Y4YEHHs Y4eOHOro MaTepuana ¢ y4€ToM
JIOTHKY TIOCTPOEHUS KypCa, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

e 1aéT METOJAMYECKYIO MHTEPIPETALMIO eNiell U 3a/1a4 U3y4eHHsl IpeMeTa Ha yriryOiIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX NPHOPHTETOB B CHCTEME CpemHero obmero o0Opa3oBaHWA,
COJIep KATENbHOM XapaKTePUCTUKU TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHSI OCHOBHOI 00pa3oBaTeNbHON



MIpOorpaMMBbl CPEAHETO O0IIeT0 00pa3oBaHus (JINYHOCTHBIX, METAPEIMETHBIX, TPEIMETHBIX ), a TAKKE
C y4€TOM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEJIbHBIX JEHCTBUI OOYy4aroUmIerocss MO OCBOCHHIO
CoJIepKaHus mpeIMeTa.

[To BceM Ha3BaHHBIM IMO3UIIMSM B TIPOTPaAMME [0 XUMHUU MPEAYCMOTPEHA MPEEMCTBEHHOCTh C
oOyueHHEM XUMHUHU Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHHs. 3a MpeaeiaMyd YCTAaHOBIIEHHOM
IpOrpaMMoOil MO0 XHMHH O0s3aTeNbHON (MHBApPUAHTHON) COCTABIAIONICH CcOIEpKaHHUS Y4eOHOTO
npenMera «XuUMUS» OCTa€Tcs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTABIISIIOIICH, KOTOpas
JIOJKHA OTIPEIENIATHCA B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO POoduiIsi 00ydeHus..

B cootBerctBum ¢ konnentyaibHbiMU nosioxkeHusMu GI'OC COO o Ha3HaYeHUH TPEIMETOB
0a30Boro u yriyOonéHHOTO ypoBHEH B cucTeMe AU(QPepeHIHPOBAHHOTO OOYYECHHST Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHHMs XUMHS Ha YPOBHE YIIyOJIEHHOrO M3ydYeHHsl HaIpaBieH Ha
peain3alyio IPEEMCTBEHHOCTH C IOCIEAYIOIMM 3TaloM IOJIY4YeHHMs] XHUMHUYECKOro 0Opa3oBaHUS B
pamMKax H3Y4YeHMsI CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHUYECKUX MIUCHMIUIUH B BYy3aX U
OpraHM3alusIX CpeAHero npodeccHoHanbHOro oO0pa3oBaHus. B 3Toil cBsA3M M3yuyeHHE MpeaMeTa
«XUMHSA» OpPUEHTHUPOBAHO IPEUMYILIECTBEHHO HA pacIIUpeHHe M YIIyOJeHHE TEOpETUYECKON Hu
MPAKTUYECKON TOATOTOBKM OOYYaIOUINXCS, BHIOPABIIMX ONpPEACIEHHBIN Mpopmib o0ydeHHs, B TOM
Yyclie C MEPCIEKTUBOM MOCIEAYIOLIEro MOJIYyYeHUS XUMUYECKOro 0Opa3oBaHUS B OpraHU3aLUAX
npodeccuonansHoro obpazoBanus. Hapsany c stum, B cBere TpeboBanuit ®I'OC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOEHUS (efepanbHON 00pa30BaTEIbHON MIPOrpaMMBbl CPEHETO OOIIEro
o0pa3oBaHMs U3YYCHUE MpeaMeTa «XUMHUD» OPUEHTUPOBAHO TAK)KE Ha PElICHUE 337a4 BOCIUTAHUS U
COLIMAJILHOTO Pa3BUTHS 0Oydaromuxcs, Ha (GopMupoBaHHE y HUX OOIIEMHTEUIEKTYaIbHBIX yMEHHIA,
YMEHUH palfoOHAIN3AIMN Y4eOHOTO TpyJda W OOOOIIEHHBIX CIMOCOOOB NEATEIHHOCTH, WMEIOIINX
MEKIUCIUTIIIMHAPHBINA, HAIIPEIMETHBIN XapaKTep.

CocTaBisilolIMMU  TIpEAMETa «XUMHUS» Ha YpOBHE YriayOJNEHHOrO H3Y4YEHHs SBISIOTCS
yrayOnéunble Kypchl — «Opranuudeckas xumusi» M «OOmas M HeopraHudeckas xumus». llpu
ONpeeNieHu! TMOAX0A0B K OTOOpY M CTPYKTYpHOW OpraHM3ali COJAEpP)KaHHUS ITHUX KypCOB B
nporpaMMe Mo XMMHHU 3a OCHOBY NpuHATH mnojoxeHus ®I'OC COO o paznuuusax 06a30BOro u
yIIIyOJIEHHOTO YPOBHEH M3ydeHUs peaMeTa.

OcHoBy coaepxanusi KypcoB «Opranudeckast xumus» U «OO1as 1 HeopraHUYecKass XUMHUSD»
COCTaBJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHWW M YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3YYEHHUs TpeaAMeTa. JTa CHUCTeMa 3HaHWM IOJydaeT OMNpeesIEHHOE TEOPETUYECKOE OMOIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJBIINKA O0BEM (PAKTOIOTHYECKOTO Marepuara.
Tak, Ha yriyOn€éHHOM YpOBHE H3Y4EHHs IpeAMeTa oOecledeHa BO3MOYKHOCTb 3HAUUTEIBHOIO
yBeMueHUs: o0béMa 3HAHUI O XMMMUYECKHX DJIEMEHTaX U CBOWCTBAX MX COEIMHEHUIl Ha OCHOBE
paciidpeHuss M yrayOJeHWsl TMpeACTaBICHUH O CTPOCHMHM BEUIECTBA, XUMHYECKOW CBS3M U
3aKOHOMEPHOCTSIX MPOTEKAHMSI PEeaKIINii, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMUYECKOW KUHETUKH H
TepMOaUHAMUKHU. V3yueHue mnepuogudeckoro 3akoHa u Ilepuogudeckoll CHUCTEMBl XUMHUYECKHX
AJIIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKHX IMPEJCTABICHUSIX O CTPOCHUU
aToMa. XHMHYECKasi CBsI3b OOBSICHSIETCA C TOYKHM 3PEHUS DHEPreTUYECKUX H3MEHEHUH IpHu eé
0o0pa30BaHMUM U pa3pyLIEHUH, a TAK)KE C TOUKHU 3PEHUS MEXaHU3MOB e€ oOpa3oBanus. M3yueHue Tumnos
peakuuil JomnonHsercs (opMHpOBaHHMEM TNPEACTABICHUNA 00 >3IEKTPOXUMHYECKHX Ipoleccax Hu
AJIEKTPOJIM3€E PacIsIaBOB M PAacCTBOPOB BeIIECTB. B Kypce OpraHMYecKoil XMMHUU MPU PacCMOTPEHUU
PEaKIIMOHHON CIIOCOOHOCTH COETUHEHUN yaenseTcsi 0co00oe BHUMaHHME BOMpPOcaM 00 3JIEKTPOHHBIX
a¢dekTax, 0 B3aMMHOM BIHUSHUHA aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHid.

Oco0oe 3HaueHue HMMeeT TO, YTO Ha COJAepKaHHE KypCOB XHMHUU YIIIYOJIEHHOTO YpPOBHS
M3Yy4YeHUs ISl KJIAcCOB OMpeaes€éHHOro mpodwis (TJIaBHBIM 00pa30oM Ha WX CTPYKTYPY M XapakTep
JOTIOJTHEHUH K OOIIeH cCucTeMe MPeIMETHBIX 3HaHWI) OKa3bIBAIOT BIUSHUE CMEKHBIC TTPEAMETHI. TaK,



HampuMep, B COICpKaHUU MPEeMeTa s KJIAaCCOB XUMHUKO-(u3nueckoro rnpoduis 6opiioe 3HaUeHUE
OyAyT UMETh 3JIEMEHTHI Yy4eOHOro Marepuana no odmiei xumuu. [Ipyu u3yueHuu npeamera B JaHHOM

cllydae aKIeHT Oy/eT c/IelaH Ha OOIIHOCTh METO/IOB IMO3HAHUS, OOLUTHOCTh 3aKOHOB M TEOPHHA B XMMUHU
U B (pU3MKE: aTOMHO-MOJIEKYJsipHasi TEOpHs (MOJEKYJsIpHAsI TEOpHUsS B (PU3HUKE), 3aKOHBI COXPAHCHHS
MacChbl U JHEPIHH, 3aKOHbl TEPMOJUHAMUKH, DJIEKTPOJIM3a, IIPEICTABICHHUS O CTPOCHUU BELIECTB U
Apyroe.

B TO e Bpems B colep)KaHHM TpeAMeTa Ui KJIACCOB XHMHKO-OMOJOTHYECKOro Mpoduis
OonblIMi yJenbHBIH Bec OyleT MMeTh OpraHudeckas Xumus. B 3Tom ciydae mpepoctaBisiercs
BO3MOYKHOCTh Uil OoJjiee OOCTOSITENHOTO PACCMOTPEHHUS XMMHYECKOW OpraHM3alluu KIETKH Kak
OMOJIOTUYECKOI CHCTEMBI, B COCTaB KOTOPOW BXOJSAT, K MPUMEPY, TaAKHE CTPYKTYpPHBIE KOMIIOHEHTHI,
KaK JIMNUJbI, OEJIKH, YIJI€BOJbl, HYKIEUHOBbIE KUCIOTHI U apyrue. IIpu 3ToM 3HaHMS O cocTaBe U
CBOMCTBax IIPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIY)KAaT OCHOBOM I
M3YUYEHHsI CYIIHOCTH MPOLEcCOB (OTOCUHTE3A, IbIXaHUs, TUILEBAPEHMUSL.

B mutane ¢popmMupoBaHUs OCHOB HAYYHOT'O MHPOBO33PEHHSI, OCBOCHHS OOIICHAYYHBIX METOOB
ITIO3HAHMS U OIbITA IIPAKTUYECKOr0 NMPUMEHEHHS HAay4YHBIX 3HAHWW M3ydEHHE NpeaMera «XUuMus» Ha
yr1yOJI€HHOM ypOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS35X C YUCOHBIMH MPEIMETaMU, BXOISIIUMH B
COCTaB MpEIMETHBIX oOnactell «EcTecTBeHHO-HAaydHBIC TIpeAMEThI», «MaTeMaTnka U HHPOPMAaTHKa»
u «Pycckuil SI3bIK U JINTEPATYpay.

HEJIM U3YYEHUSA YYEBHOI'O IMPEJMETA «XUMUA.YTJYBJIEHHBIA YPOBEHbD»

[Tpu u3zydenuun y4eOHOTO mpeaMeTa «XUMUs» Ha yriyOJaEHHOM YpOBHE TaKkKe, Kak Ha YpOBHE
OCHOBHOTO M cCpenHero oomero obOpazoBanHus (Ha 0a30BOM YpOBHE), 3a/ladyeil MEepBOCTEIIEHHOMN
3HAYUMOCTU SIBJIsSIETCA  (OPMUPOBAHHME OCHOB HAyKM XHUMHUU Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKON JAESATENIbHOCTH 4YEJIOBEKa W OJHOr0 M3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. Permenue »Toil 3amaun Ha yriayOJIE€HHOM ypOBHE H3y4YEHHUs MpeaMeTa MpearnosiaracT
peanu3anuio TakuX LeNei, Kak:

e (opmMupoBaHue TpPEACTABICHUI: O MaTepUAIHHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJICHHI MPHUPOJIbI, O MECTE XMMUMU B CHCTEME €CTECTBEHHBIX HayK M €€ Beaylleu
poyin B 00€CIeUEeHNH YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM 3KOJIOTHYECKOM,
SHEPTeTUYECKOW W THUIIEBOM 0€301aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUHA HOBBIX MaTEpPHAIOB,
HOBBIX HMCTOYHHUKOB OJHEPrUM, B OOECHEYeHHH pPAlMOHAIBHOTO MPHUPOIOIONb30BAHUS, B
(GbOopMUPOBaHMM MHUPOBO33pEHUST H OOIIel KyIbTyphl UeJIOBEeKa, a TakkKe OJKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3J0POBBIO M PUPOIHOMN CpPEIE;

® OCBOCHHUE CHCTEMBI 3HAHHH, JISKAINX B OCHOBE XUMUYECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa: (yHIaMEHTAIbHBIX MOHSATHH, 3aKOHOB M TEOPUH XHMMHH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHHMM BEIIECTBA Ha PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJSIPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJUHAMMYECKUX M KHUHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHMS
XUMUYECKUX PEaAKIHi, 0 XMMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 0Ommx
Hay4HBIX TPUHIIMIAX XUMHUYECKOTO MTPOU3BOICTBA;

e (opMmupoBaHre y 00yJarOIIUXCSI OCO3HAHHOTO TTOHUMaHHUsI BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKUX 3HAHUU JUIsi OOBSICHEHHS KITIOUEBBIX HJAEH W MPOoOJIeM COBPEMEHHOW XUMHUH, IS
OOBSCHEHHS U TPOTHO3UPOBAHMS SBJICHHM, UMEIONMIUX €CTECTBEHHO-HAYYHYIO MPUPOIY; TPAMOTHOTO
pemeHus TpoOJeM, CBA3aHHBIX C XWUMHEH, MPOTHO3UPOBAHUS, aHAJW3a U OIEHKH C TO3UIUI
9KOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI OBITOBOW M MTPOW3BOIACTBEHHOMN NESITEIILHOCTH YeJIOBEKa,
CBSI3aHHOM C XUMHUYECKHUM IPOU3BOJICTBOM, UCITOJIb30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

e yriuyOJieHHe TPEACTAaBICHUA O Hay4YHBIX METOAaX TIO3HAHUS, HEOOXOAMMBIX IS



NPUOOPETeHUs] YMCHUI OPHEHTUPOBAThHCS B MHPE BEIIECTB M OOBSCHCHUS XMMHYECKUX SIBJICHHI,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTHUYCCKON JESTEIILHOCTH U TOBCETHEBHOM JKH3HU.

B muaHe peanu3anuu MEpBOOYEPEAHBIX BOCHHUTATENBHBIX W Pa3BUBAIOIIMX (YHKIHUN
[EJIOCTHOM CHUCTEMBI CpEIHEro oOINero oOpa30BaHHMs IPH H3YYCHHH NpeaMeTra «XUMUs» Ha
yriIyONEHHOM YPOBHE 0COOYIO aKTYalIbHOCTh IPUOOPETAIOT TAKUE LEIH U 3a/1a4H, KaK:

e BOCHHTaHHE YOSKIEHHOCTH B [O3HABAEMOCTHU SIBJICHUH IPHPOMBI, YBOKCHHUS K IPOLECCY
TBOpPYCCTBAa B obnactu TCOPCTUUCCKHUX U MPUKIATHBIX I/ICCHCI[OBaHI/If/’I B XHMUHH, q)OpMI/IpOBaHI/IC
MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® Da3BUTHE MOTHBAIMK K OOYyYCHHUIO M IO3HAHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTaHHUIO Ha OCHOBE YCBOEHHS OOIIEYETI0BEYECKUX [IEHHOCTEH;

® DPA3BUTUC ITO3HABATCJIBHLIX HMHTCPCCOB, MHTCIUICKTYAJILHBIX W TBOPYCCKUX crocoOHoOCTEH
oOyyaromuxcs, (opMHUpOBaHHE Yy HHUX CO3HAaTENBbHOIO OTHOIICHUS K CaMOOOpA30BaHMUIO M
HEIIPEePhIBHOMY O00Opa30BaHHMI0 KaK YCJIOBHIO YCICHIHOW NPO(QEeCCHOHAIBHON M OOIIECTBEHHON
AESATEIbHOCTH, OTBETCTBEHHOTO OTHOILICHHUSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3I0pPOBOM 00pase
KU3HH;

e (QopMHpOBaHHWE YMEHMH ¥ HABBIKOB pPa3yMHOTO TPHPOJIONOIB30BAaHUSA, DPAa3BUTHE
OKOJIOTHYECKOW  KYJbTYpbl, IMPUOOpPETEHHE ONbITa  OOLICCTBEHHO-NOJE3HOW  IKOJIOTHYECKON
JESATEIbHOCTH.

MECTO YYEBHOTI'O ITPEJIMETA «XUMUS. YTJIYBJEHHBIN YPOBEHbB»
B YYEBHOM IIVIAHE

OO0miee 9MCIIO 4YacoB, MPEAYCMOTPEHHBIX JIsi M3YYCHHMs] XMMHUU Ha YIIyOJIGHHOM YpPOBHE
cpenHero obmero obpazoBanus, coctarisieT 204 gacos: B 10 kiacce — 102 yaca (3 yaca B Hefen0), B
11 kmacce — 102 vaca (3 gaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUS

TeopeTnueckne 0CHOBBI OPraHU4eCKOl XUMHUH.

[Ipeamer W 3HaYeHHWE OPraHUYECKOW XUMHHM, IPEACTABICHUE O MHOTOOOpA3uu OpPraHUYECKUX
COCIMHECHUM.

DJEKTPOHHOE CTPOCHHE aToMa yriepoJia: OCHOBHOE U BO30YXIEHHOE cOCTOSHUS. BaneHTHbIe
BO3MOXXHOCTH aToMa yriepoja. XHMHYecKas CBsi3b B OpPraHMYECKUX COCJAMHEHUAX. THIbI
ruOpuan3al aTOMHBIX opOuTanei yriepoja. MexaHu3Mmbl 00pa30BaHUS KOBAJCHTHOM CBSI3U
(0OMEeHHBI M JOHOPHO-AKLENTOPHBIN). THUMBI MepeKpbhIBaHUS ATOMHBIX OpOUTalled, G- U T-CBS3U.
OpunapHasi, qBoMHass U TpolHas cBs3b. CrocoObl pa3ppiBa CBsI3eM B MOJEKYJaX OPraHUYECKHX
BemiecTB. [ToHsTHE O CBOOOMHOM paguKaie, HyKJIeo(huie u AIEKTPopuIIe.

Teopuss crpoeHuss opraHudyeckux coequHeHuii A.M. bByriaepoBa U COBpeMEHHbIE
IIPEJICTABICHUSI O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHUS OPraHUYECKHUX COEAMHEHUU.
MornexyssipHbie U CTpYKTypHBIE (hopMyibl. CTpYKTypHBIE (YOPMYITBI pa3IMUHBIX BUAOB: pa3BEPHYTAs,
cokpaui€HHas, ckenerHas. M3omepus. Buapl u3zomepun: CTpyKTypHas, HpOCTPAaHCTBEHHAs.
OnexTpoHHbIe 3()(EKTHl B MOJEKYJIax OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIM U ME30MEpPHBIN
3 dexTh).

[IpencraBienue o kinaccuukanuy OpraHuuecKkux BemecTB. [loHsTne o (QyHKIMOHATBHON
rpynne. ['omonorusa. ['omonoruueckue psanel. Cucrematuyeckass HOMEHKIATypa OPTraHUYECKUX
coenunenuii (IUPAC) u TpuBrasibHbIe Ha3BaHHS OTIACIBHBIX MPEICTABUTEIICH.

OcobenHoctu u kinaccuuUKaIs OpraHuuecKux peakiuii. OKUCIUTEIFHO-BOCCTAHOBUTEIIbHBIC
peaKuy B OPraHUYECKON XUMUH.

OKCHepUMEHTAJIbHBIE METOJbl M3yYEHHUS BEUIECTB U HUX NPEBpAIICHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpPraHMYeCKUX BEIIECTB M MaTepHallaMM Ha HX OCHOBE, ONBITHl IO MPEBPALICHUIO
OpPraHUYECKUX BEIIECTB MU HarpeBaHHM (TUIaBieHUE, OOyIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAaHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

Yraesoaopoasl.

Ankanbl. ['omosornueckuit psj ankaHoB, oOmiasi ¢GopMyrna, HOMEHKIATypa M H30MEpUs.
DeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MOJEKYl aJKaHOB, SP-THOPHMAM3AINS ATOMHBIX
opbOuTaneit yriuepona, 6-cBs3b. GU3HMUECKUE CBOICTBA alIKaHOB.

XUMHUECKHE CBOWCTBA AJKAHOB: PEAKIMM 3aMELICHMs, H30MEepU3allUuM, JerHIpUpPOBaHUS,
LUKIU3aluU, TUPOJIN3a, KPEKUHra, ropeHud. llpencraBienne o MexaHU3Me peaklMi paJuKaIbHOTO
3aMeLIEHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4eHHs U IPUMEHEHUE alIKaHOB.

[uxnoankanel. OOmas dopmyna, HOMEHKIatrypa u u3omepus. OCOOEHHOCTH CTPOCHHUS H
XUMHUYECKUX CBOMCTB MaJbIX (LIMKJIOMPONAaH, UKIO0yTaH) U OOBIYHBIX (LIMKJIONEHTAH, [IUKIOTeKCaH)
nuKI0ankaHoB. CrocoObl MOTyYeHUs U MPUMEHEHHE IUKIJIOAIKaHOB.

Ankensl. ['oMonoruueckuil psii alnkeHoB, oOmas ¢Gpopmysna, HOMEHKJIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYI alKeHOB, Sp>-THOPUIN3AIIs aTOMHEIX opbuTaneil yriepoaa, o-
u m-cBs3u. CTpyKTypHas U reoMerpuueckas (IiMc-TpaHc-) usomepus. Puszndeckue cBONCTBA alKEHOB.
XHWMHYECKUE CBOMCTBA: PEAKLUU MPUCOEANHEHHUS, 3aMEILEHUS B (O.-TIOJIOKEHUE NIPU JIBOMHOU CBS3H,
noJMmMepu3anuu 1 okuciaenus. [Ipasnno MapkoBHukoBa. KauecTBeHHbIE peakliiy Ha ABOWHYIO CBS3b.



CriocoOblI MosTyuyeHus: ¥ MpUMEHEHHNE aJIKEHOB.

AJKaUEeHBI. Knaccudukanus aJKaJMEeHOB (compspkEHHBIE, M30JIMPOBaHHbIE,
kymynuposanvie). OCOOCHHOCTH 3JICKTPOHHOIO CTPOCHUS M XMMHYECKHX CBOHCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsukEHHBIX AUEHOB. CIIOCOOBI MOTyYeHUS U
MIPUMEHEHHE ATKaJUECHOB.

Anxunbl. ['oMonormueckuid psii aJkuHOB, oOmias (opmyna, HOMEHKJIATypa U H30MEpHs.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, SP-TMOpUAM3ALNS aTOMHBIX
opOutaneii yriepona. @Du3nMyecKue CBOWCTBA aJKUHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
IIPUCOEAVHEHNS, AUMEpPU3alMd U TpPUMEpHU3aLMH, OKHUCIEHHA. KucioTHbIE CBONCTBA aJIKHUHOB,
UMEIOLIUX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaklUM Ha TpOilHYI0 CBsA3b. CHocoObl
MOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomaruyeckue yrieBoaopoabl (apensl). ['omonoruueckuii psn apeHoB, obmas (opmyna,
HOMEHKJIATypa M H30Mepus. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNbl OeH30Ia.
dusnyeckue CBOIICTBa apeHOB. XUMHUYECKHE CBOICTBa O€H30/la W €ro TOMOJIOTOB: pPEaKLUuu
3aMelIeHUs] B OEH30JbHOM KOJIbLIE U YIJIEBOJOPOJHOM paguKaje, peakUuud PUCOEAUHEHHUS,
OKHCIICHHE TOMOJIoroB Oen3omna. [IperncraBieHne 00 OpHUEHTHPYIONIEM JACHCTBHHM 3aMECTHTENCH B
OCH30JIBHOM KOJIBIIE Ha IPUMEPE ATKWIBHBIX PaIUKaIoOB, KAPOOKCHIbHOU, THIPOKCHUIIBHOW, aMUHO- U
HUTPOTPYIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOWMCTB ctuponia. [lonmmepuszanus
ctuposia. CriocoObl MOTyuyeHuUs: U MPUMEHEHHE apOMaTHYECKUX YTIIEBOIOPOIOB.

[Tpuponnsriii ra3. [lomytHsie HedTsHBIE ra3el. HedTh u e€ npoucxoxaenue. KameHHbI# yrois u
MPOAYyKThl ero mnepepabotku. CrnocoOwl mepepaboTKu He(PTU: MEeperoHKa, KPEeKUHT (TEPMUYECKUH,
KaTaJUTHYeCKuil), pudopMuHr, nuponus. Ilpoaykrel mnepepaboTku HedTH, UX NPUMEHEHUE B
MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEX]y Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHHE IraJlOreHIPOU3BOAHBIX YIIIEBOAOPOI0B. Peakiiuu 3aMenieHus rajoreHa
Ha FUAPOKCOTPYIIY, HUTPOTPYIIy, IMAHOTPYIIy, aMUHOrpynmy. /leficTBie Ha rajJoreHIponu3BOIHbIE
BOJHOT'O U CIIMPTOBOTO pacTBopa Iénouu. B3anMopelicTBrue quraaoreHaJKaHOB ¢ MarHUEM U IIUHKOM.
[loATHE ©  METAJUIOOPTaHMYECKUX  COeAMHEeHMsX. lcmonb3oBaHMe — raJoreHHnpOM3BOJHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE M IPU CUHTE3€ OPTaHUYECKUX BEILIECTB.

OKclepUMEeHTaIbHbIE METOJIbl U3yUeHHsI BEIIECTB M UX MpEeBpallleHuil: n3yueHue Gpu3nyeckux
CBOWCTB YIJIEBOJOPOJOB (PAacCTBOPUMOCTH), KAUECTBEHHBIX PEAKIMH YIIIEBOJOPOJIOB pa3IMYHBIX
KjaccoB (oOecuBeuMBaHWe OpPOMHOM MM HMOJHOM BOJBI, pacTBOpa IIepMaHraHara KaJus,
B3aUMOJICHCTBUE alleTWJIeHa ¢ aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe yriepoja U BOJ0opo/ia B OpraHMUECKHUX BELIECTBaX, OJy4YeHUE 3TUIIEHA U U3YUYEHUE ero
CBOMCTB, 03HaKOMJIeHHE ¢ KosuekuuaMu «Heptb» u «Yromp», ¢ oOpa3namu 1miactMacc, KaydyyKoB U
PE3UHBI, MOJEINPOBAHKUE MOJIEKYJI YIJIEBOAOPOIOB U raJIOr€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoacoaep:xamme oprannyeckue coeMHEeHHS.

[IpenensHble 0OHOATOMHBIE CUPTHL. CTpoeHHE MOJIEKYJ (Ha MpHUMepe METaHoJIa U 3TaHOJIa).
['omonornueckmii psig, obmast Gpopmyna, u3oMepus, HOMEHKIaTypa U kinaccudukamnus. Ousndeckue
CBOMCTBA MpEJENIbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3U MEXIY MOJEKYJIaMU CIIHPTOB.
XUMUYEeCKHE CBOMCTBA: peaklUMU 3aMelleHus, JAeTUApaTallii, OKHUCIEHHUS, B3aUMOJEUCTBHE C
OpPraHMYECKMMHU M HEOpPTaHWYeCKUMU KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHbBIE CIUPTHI.
JlelicTBMe 3TaHONla M METAaHOJIAa HAa OpraHu3M uyesoBeka. CrocoObl MOJMY4YEeHUS W IMPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Tpoctbie >¢upel, HOMeHKIaTypa U uzomepusi. OcobeHHOCTH (U3NYECKMX U XMMHUYECKHX



CBOMCTB.

MHoroaromMHsbie CIIUPTHI — ATUJICHTIIUKONb U TIUIepuH. OU3ndecKre 1 XUMUYeCKUE CBOMCTBA:
peaKuuu 3aMelleHus, B3aUMOJCICTBHE C OpPraHMYEeCKMMHU M HEOPraHWYECKUMHU KHCIOTaMH,
KauecTBEHHas peakiusi Ha MHOroaroMHble crnupThl. IIpeicraBieHue o MexaHH3ME peakuui
HykseopuiIbHOro 3amenieHus. JlelictBue Ha opranu3M yenoBeka. CrocoObl MOyuYeHus: U IPUMEHEHHE
MHOT'O2TOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJIEKYJbI, B3aMMHOE BIHMSHHE THAPOKCOTPYIIBI UM OEH30JBHOTO sIpa.
®dusnueckue cBoUcTBa PeHona. OCOOEHHOCTH XUMHYECKHX CBOMCTB (peHona. KauecTBeHHBIE peakiiuu
Ha ¢enon. Tokxcuunocts  (denoma. CrnocoObl  TONy4eHHUs W TpPUMEHEHHe  (eHoua.
denondopmanbIeruiHas cMoa.

KapOoHusiabHble COETMHEHUS! — alIbJIETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIbHON
rpynnsl. ['oMonornueckue psAapl  albJeruI0B U KETOHOB, oOmas ¢opmyna, H30MEpUs U
HOMeHKIaTypa. dusnueckre CBONCTBA allbJIETUI0B U KETOHOB. XMMHUYECKHE CBOMCTBA alIbJIETUIOB U
KETOHOB: peakuuu npucoenuHeHnss. OKUCIIEHNE albJeTU/0B, KAYeCTBEHHBIC PEaKIIUN Ha aJIbJeTH/IbI.
CriocoObI MosTy4eHHs 1 IPUMEHEHHUE allbJACTHIOB U KETOHOB.

OnHOOCHOBHBIE IIpe/eibHble KapOOHOBBIE KHUCIOTBI. (OCOOEHHOCTH CTPOEHUS MOJEKYII
KapOOHOBBIX KHUCIOT. WM3omepus u HoMeHKIaTypa. DuU3MUECKHE CBOWCTBA  OJHOOCHOBHBIX
MpeebHBIX KapOOHOBBIX KHCIOT. BOMOpOIHBIE CBSI3W MEXKAY MOJICEKYJIaMH KapOOHOBBIX KHCIOT.
XUMHUYECKHUE CBONCTBA: KHCIOTHBIE CBOMCTBa, peakius HTepu(UKAlUU, PEaKUuud C YydacTUeM
yIIEBOJIOPOAHOrO paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [IoHATHE O TPOU3BOIHBIX
KapOOHOBBIX KUCJIOT — CIIOKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KHCI0T. OCOOEHHOCTH CBOMCTB
HENpeleNnbHBIX W apOMATUYECKUX  KApOOHOBBIX  KHUCIOT,  JUKapOOHOBBIX KHCIIOT,
THJIPOKCUKApOOHOBBIX KUCIOT. IIpencraBureny BBICIIMX KapOOHOBBIX KHCJIOT: CTEapHHOBAS,
MAIIBMUTHHOBAS, OJICMHOBAS, JIUHOAEBAS, TUHOAEeH08asA KUCIOThL. CIIOCOOBI TOIyYeHUs U IPUMEHEHHUE
KapOOHOBBIX KUCIIOT.

CrnoxHnble 3pupbl. ['omonornyeckuit psiz, obmas ¢opmyna, U30MepHss U HOMEHKJIATypa.
du3nuecKkue 1 XUMHUYECKUE CBOMCTBA: THPOJIN3 B KUCIION U IIEIIOUHON Cpee.

XKupsr. CrpoeHue, (Qu3MUecKue M XMMUYECKHE CBOWCTBA KUPOB: THAPOIM3 B KHCIOH H
menoyHoi cpege. OcoOEHHOCTH CBOWCTB JKMPOB, COJIEPXKAIUX OCTAaTKH HETpPeNeNbHbIX MKHUPHBIX
KucaoT. JKupsl B mpupoze.

MpI1a KaK COJIHM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE JISHCTBHE.

OO6mass  xapakrtepuctuka yrieBoaoB. Kiaccudukanuss yrneBogoB  (MOHO-, 1u- U
noiucaxapuael). MoHoOcaxapuabl: TJIOK03a, (PYKTO3a, Trajmakro3a, puboza, ae30kcupubosa.
dusnueckue CBOWCTBA U HaXOkJeHHE B mpupone. PorocuHTe3. XMMHUYECKHE CBOMCTBA TIIIOKO3BI:
PEaKIMM C Y4acTHEM CIUPTOBBIX U AIBJETUAHOM TIPYII, CIMPTOBOE U MOJOYHOKUCIOE OpOXKEHHUE.
[IpumeHeHHe TIIOKO3bI, €€ 3HAYeHHE B JKU3HEIESITEIbHOCTH opraHusma. [lucaxapuabl: caxaposa,
MaJbTO3a M JIakTo3a. BoccTaHaBnuBaromMe W HEBOCCTaHABIMBAIOIIME JHcaxapuabl. [ uapomus
mucaxapuioB. HaxoxaeHne B mpupoie W npuMeHeHHe. [lommcaxapuisl: Kpaxmani, TIIMKOT€H |
nemtrono3a. CTpoeHne MakpOMOJIEKYJT Kpaxmalla, TIIMKOT€Ha M IeJUTI003bl. DU3ndeckne CBOWCTBA
KpaxMayia W MEJUTF0JIO3bl. XUMHUYECKHEe CBOMCTBA Kpaxmala: THUAPOJU3, KadeCTBEHHAs PEaKIus C
nooM. XMMHUYECKHE CBOWCTBA LEJUTIONO3bI: THAPOIN3, oJdy4deHne 3(hupoB 1emnono3sl. [lorstre 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHbII HIENK).

DKCIeprUMEHTATbHBIE METOIBl HW3YYEHHUS BEIIECTB W WX NPEBPALICHHA: pPacTBOPHUMOCTh
pa3NUYHBIX CIIUPTOB B BOJE, B3aUMOJEHWCTBUE ATAHOJIA C HATPUEM, OKHCICHHE STHJIOBOIO CIUpPTA B
aNBJICTU/T Ha PAaCKaJICHHOW MEIHOHM MPOBOJIOKE, OKHUCICHHWE 3THUIIOBOTO CIUpPTA JTUXPOMATOM KaJIHsI



(BO3MOKHO UCIOJIb30BAaHUE BHUACOMATEPUATIOB), KAYECTBEHHbIC pEAKIUMU HAa albAeTUIbl (C
ruapokcuaoM muammuHcepedpa(l) u ruapoxcuaom menu(ll)), peakius riammepuHa ¢ THIAPOKCHIOM
meau(Il), xumuyeckue cBoiicTBa pacTBOpa yKCYCHOM KHMCIIOTbI, B3aUMOJAECUCTBUE PAcTBOPA IIFOKO3bI C
ruapokcuaoM Meau(Il), B3aumopaeiicTBue kpaxmasia ¢ HOJI0M, PEIICHUE IKCIIEPUMEHTAIBHBIX 3aa4 110
teMaM «CrupThl U GeHonbl», «KapOoHoBbIe KUCTOTHI. CII0KHBIE YPUPBI».

A3oTcoepxaliue OpraHnvecKue coenHeHusl.

AMUHBI — OpraHu4ecKre MPor3BoIHbIC aMmmuaka. Kiaccupukamnus aMuHOB: anudaTHIecKue 1
apoMaTHYeCKHEe; TEPBUYHBIC, BTOPUYHBIE W TpeTuyHble. CTpoeHHe Moyiekysd, obmas Qopmyra,
HU30MepHsi, HOMEHKJIATypa U (PU3MUeCKHe CBOMCTBA. XUMHUYECKOE CBOWCTBA aMM(PATHUECKUX aMHHOB:
OCHOBHBIE€ CBOICTBA, aJKWIMPOBAHUE, B3aUMOJCHCTBAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conm aKuIIaMMOHHSL.

AHWINH — TNpeACTaBUTEIb aMHUHOB apoMaTuyeckoro psna. CrtpoeHue aHunuHa. B3anmuoe
BIUSIHUE TPYII aTOMOB B MoJieKyjle aHuiauHa. OCOOEHHOCTHM XWMHUYECKHX CBOMCTB aHHIIMHA.
KauecTBennsle peaknuu Ha aHWIMH. CIIOCOOBI TIONyYeHUS W MPUMEHEHHE aln()aTHIeCKUX aMUHOB.
[TonydyeHne aHuIMHA U3 HUTPOOEH30]1a.

AmunHokuciotel. Homenknarypa u uszomepus. OTaenbHbIE NMPEICTABUTEIN 0O-aMHUHOKHUCIIOT:
MIMUWH, ajlaHuH. PU3NMYECKHE CBOWCTBA aMHHOKHUCIIOT. XMMHUYECKHE CBOWCTBA AMHHOKHMCIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCIMHECHHM, PEaKlus IOJUKOHJCHCAUU, OOpa30BaHUE NENTUAHOU
cBA3U. bruonoruyeckoe 3HayeHUE aMUHOKUCIOT. CUHTE3 U THAPOJIA3 HENTHIOB.

benku xak npupoaHbie nonuMmepsl. [lepBuyHas, BTopuyHas U TPETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OETTKOB: THIPOJIN3, IHATYpaIlisl, KAUeCTBEHHBIE PEaKINH Ha OeJIKU.

DKCIepuMEeHTaIbHbIE METOAbl U3YUCHUS BEIICCTB M MX MPEBPAICHUI: pacCTBOPEHUE OEIKOB B
BOZIE, JIeHATypamus OCIIKOB TMpW HArpeBaHWW, LBETHHIC peaknmuu Ha OCJIKd, pelIeHue
AKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMaM «A30TCOJEPKAIINE OPTAHNYECKUE COSTMHEHUS» U
«Pacno3HaBaHue OpraHUYECKUX COCTUHEHUIN.

BrbicokomosieKy/JISIpHBIE COeTMHEHUS.

OCHOBHBIE TIOHSATHUS XHUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMEp, NOJIUMEp,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHAS MOJEKyJsgpHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEIUHEHUIN — MOJIMMEPHU3ALINS U MOJTUKOHASHC AL

[Tomumepnble maTepuanbl. [lmactmaccsl (MOMUATUIICH, TOJUIIPONIIICH, MOJIMBUHUIXIIOPU]I,
MOJIUCTUPOJI, TOJMMETUIIMETAKpUIIAT, TOJIUKApOOHATHI, MONMATUIECHTEepedTaNnar). YTHIU3AIUsI WU
nepepaboTKa MIacTUKa.

DnmacToMephl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE  Kayuyku  (OyTaaueHOBBHIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bomnokna: HarypaiibHbIe (XJIONOK, WIEPCTh, IIENK), HMCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KarpoH U JIaBCaH).

[Tomumepsl crienranbHOTO HazHauYeHWs (TeIIOH, KEBIIAp, AJIEKTPOMPOBOISIINE IMOJIHMEPHI,
OuopasinaraemMbie IOJTUMEPBI).

OKCIEpUMEHTAIbHbIE METO/bl HM3YyUYEHHUs BELIECTB M WX IMPEBpAlICHUIl: O3HAKOMIJIEHHE C
oOpa3raMi  TPHUPOJHBIX M  HMCKYCCTBEHHBIX  BOJOKOH, IIIACTMAacC, Kay4yKOB, peIICHHE
AKCIEPUMEHTANIbHBIX 337a4 10 Teme «Pacro3HaBaHue mi1acTMacc U BOJIOKOH.

Pacuérnrle 3amaumn.

Haxoxaenrne MonexynspHOH (OpMyNbI OpraHMYEeCKOro COEAMHEHHsI MO MAacCOBBIM JOJISM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHUE MOJICKYJISIPHON (OPMYIBl OPTraHUYECKOTO
COCIMHEHHS 0 Macce (00bEMY) MPOTYKTOB CropaHus, MO KOJIMYECTBY BemecTBa (Macce, 00bEMY)



MIPOYKTOB PEAKIINH W/UJIH UCXOHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOH (POPMYIIBI OPTaHUUYECKOTO
BEILIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIYYEHHUSI, OPE/ICTICHUE JOJIU BBIX0/1a
MPOJIYKTa PEaKUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIC CBS3H.

Peanmuzamuss MeXnpeIMETHBIX CBA3€H NpH HM3ydYeHHH opranudeckor xummm B 10 kiacce
OCYIIECTBJISIETCSL Yepe3 MCIO0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK W TOHATHH,
MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC MOHSTHUS: SBICHHUE, HAYYHBIN (DAaKT, THIOTE3a, TEOPHs], 3aKOH,
aHaIn3, CHHTE3, KaccuuKkaiys, HabloIeHue, U3MEPEHUE, SKCIIEPUMEHT, MOJIE]Th, MOJICTTUPOBAHUE.

®dusnka: MaTepus, aToM, AJIEKTPOH, MIPOTOH, HEUTPOH, MOJIEKYJa, SHEPTEeTHUYECKUN ypPOBEHb,
BEIIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PM3MUSCKHUE BEIIMUNHBI, €IMHUIIBI U3MEPEHUS,
CKOPOCTb, DHEPIHUsl, Macca.

buonorus: kmerka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MeTabOJW3M, HACICIACTBEHHOCTD,
aBTOTPO(HBINA ¥ reTepOoTPOPHBINA THIT TUTAHUS, OpoKeHHE, POTOCUHTE3, JbIXaHUE, OCIKH, YTIICBOIBI,
KHUPBI, HYKJICHMHOBBIC KUCJIOTHI, ()EPMEHTHI.

['eorpadusi: mose3HbIe HCKOMIAeMbIe, TOTUIHBO.

TexHosmorust: NMUILEBBIE MPOAYKTHI, OCHOBBI PAIIMOHAIBLHOTO MUTAHUS, MOIOIIHME CPE/ICTBA,
MaTepuajbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHH.

Atom. CocraB aToMHBIX snep. XUMHUUYeCcKUU aeMeHT. M3otombl. CTpoeHue 3JIEKTPOHHBIX
000JI04€K aTOMOB, KBaHTOBBIE YKCJIA. DHEPTeTUUYECKUE YPOBHU M MOAYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukaius XUMHYECKUX DJIEMEHTOB (s-, P-, d-, f-ajmemenTtsl). Pacnpenenenune 3aeKTPOHOB IO
aTOMHBIM OpOHUTAISIM. DJIEKTPOHHBIE KOH(QUTYpallMd aTOMOB JJIEMEHTOB IE€PBOrO—4ETBEPTOIO
MEpPUOJIOB B OCHOBHOM H BO30YKIEHHOM COCTOSHUHU, DJIEKTPOHHBIE KOH(MUTYpalliii HOHOB.
DNEeKTpOOTPULIATETbHOCTD.

Ilepuoanueckuii 3akoH U [lepuoauueckas cucrema xumMuueckux 3imemeHToB [[.1. Menneneesa.
CBsi3b epUOANYECKOro 3aKOHa U [leprnonueckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB C COBPEMEHHOU
TEOpUEl CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHUMHYECKHUX 3JEMEHTOB H
00pa3zyeMbIX HMH IIPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U eproaM. 3HaUeHHUE MEPUOTUIECKOTO
3akoHa /.M. Menneneena.

XumHuueckasi CBA3b. BHIBI XMMHUYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs, METAJUINYECKas.
Mexanu3mbl 00pa30BaHUsl KOBaJCHTHOW CBSI3M: OOMEHHBIH U JOHOPHO-AaKIIEITOPHBIA. DHEprus u
JUIMHA CBA3H. I10JIIpHOCTB, HANIPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOW CBsI3H. KpaTHbIE CBS3H.
Bonoponnas cBa3p. MexMOIIEKyIsIpHBIE B3aUMOJEHCTBHSI.

BajieHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C
UX T€OMETPUYECKUM CTPOEHUEM (Ha IPUMEPE COEAMHEHUN AIIEMEHTOB BTOPOTO MEPHOJIA).

IIpencraBnenre 0  KOMIUIEKCHBIX — coeauHeHusaAx. (CocTaB  KOMIUIEKCHOIO — HOHa:
KOMIUIEKCOOOpa3oBaTenb, JUTAaHIbl. 3HAuUe€HHWE KOMIUICKCHBIX  coeAauHeHwil. [loHstHe o
KOOPJAMHALIMOHHOW XUMUH.

BemiectBa MOJIEKYJIIPHOTO U HEMOJEKYISIPHOTO CTPOEHUs. THUIIbI KPUCTANIMYECKUX PEHIETOK
(CTPYKTYp) U CBOMCTBA BELLIECTB.



ITonsiTue o aucnepcHelx cuctemax. MctuHHble pacTBopbl. IIpeacraBieHne 0 KOJIJIOUIHBIX
pactBopax. CrocoObl BBIpaXEHUS KOHLEHTPAIMA PAaCTBOPOB: MAccoBasi JIOJSl BEIIECTBA B PacTBOPE,
MoJIIpHas ~ KOHUEeHTpauus. HacelllleHHble U HEHACBHIIEHHBIE  PacTBOPbI, PacCTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKUX BEIIEeCTB. [pHUBHAIbHBIE Ha3BaHUS
OTJENbHBIX NIPEACTaBUTEIIEN HEOPraHNUYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX PEaKIUii B HEOPTraHWYECKOW M OPraHUYEeCKOW XWMHH. 3aKOH
COXpaHEHHUsI MAacChl BEILECTB; 3aKOH COXPAHEHUS W IPEBPAICHMS SHEPrud IpPU XUMHUYECKHUX
peakmusx. TeruoBbie 3hHeKThl XUMHUECKUX peakunil. TepMOXUMHYECKUE YpaBHEHHS.

CKOpOCTh XMMHUYECKOH peakIuu, €€ 3aBUCUMOCTh OT pa3IM4yHbIX (PaKTOpPOB. ['OMOTEeHHBIE U
rereporeHHsle peakiuu. Karaaus u katains3aTopsl.

OO6patumMbie 1 HeOOpaTUMbIE peakIuh. XUMUYEeCKoe paBHOBecHe. KoHCTaHTa XMMHUYECKOTO
paBHOBecHsl. DaKTOPBHI, BIUAIOLIME HA MTOJIOXKEHNE XUMUYECKOTO PABHOBECHUS: TEMIIEPATYPA, JaBICHUE
Y KOHLIEHTpAllMU BEIECTB, y4acTBYIOIHUX B peakuuu. [Ipunuun Jle larense.

OnexkTponauTnyeckas auccouuanyst. CUiibHbIE U ci1adble 3eKTPoIUThl. CTENeHb AUCCOLUAIHH.
Cpena BOAHBIX pPACTBOPOB: KHCIOTHAs, HEWTpaibHas, mieno4yHas. Bomopoassiii mokaszarens (PH)
pactBopa. ['maponus coseld. Peakiuu noHHoro ooMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb  okucineHud. OKuciauTenbs U
BOCCTaHOBUTENb. Ilpomeccsl OKHUCIEHMST U BOCCTaHOBJIEHUS. BakHellne OKUCIUTENM U
BOCCTaHOBUTENIHU. MeTO/| 37IEKTPOHHOT0 OanaHca. DJIEKTPOJIU3 pacTBOPOB U PACIlJIaBOB BEIIECTB.

OKCHepUMEHTAJIbHBIE METObl U3YUEHHUSI BEILIECTB U UX MPEBPAILECHUN: Pa3I0kKEHUE IEPOKCUAA
BOJIOpOJAa B IMPHUCYTCTBUM KaTaJlU3aTOpa, MOJAECIN KPUCTAIUIMYECKUX PEIIETOK, IPOBEICHUE PEaKlMi
MOHHOTO OOMEHa, OMpeleleHHe CPelbl PacCTBOPOB C MOMOIIbIO HMHAMKATOPOB, U3YYE€HUE BIUSHUS
pa3IuyYHbIX ()aKTOPOB HA CKOPOCTh XMMHUYECKOM peakliy U MOJI0KEHHEe XUMHYECKOTO PABHOBECHSI.

Heopranuyeckast Xumusi.

ITonoxenne HemerauioB B llepuonnueckoir cucreMe XuMHUYecKuX dnemeHToB .M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. PU3NUYeCKre CBOMCTBA HEMETAIJIOB. AJUIOTPOMIHS
HEMETaJUIOB (Ha MpUMeEpPe KUCIopoaa, cepsl, hochopa u yriieponaa).

Bonopon. Ilonydyenue, ¢usndeckne M XUMHUECKHE CBOWCTBA: pPEAKLUU C METAUIaMH U
HEMeTaJlJlaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 37IEMEHTHI.

["anorensl. HaxoxneHue B mpupoje, crnocoObl MONy4eHUs, (U3MUECKHEe U XHUMHUYECKHe
cBorictBa. ['anoreHoBomopoabl. BaxkHelmme KUCIOPOICOAEPKAIIUE COCIUHEHUS TaJOrE€HOB.
JlabGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOJMYYEHHs TajJoreHoB. lIprMeHeHue rajoreHoB U UX
COCIMHEHHU.

Kucnopoa, o3on. JlaGopaTopHble M IpPOMBIIUICHHbIE CHOCOOBI MOJIYYEHUs KHUCIOPOJA.
duznyecknue U XMMUUYECKUE CBOWCTBA U IPUMEHEHHUE KUCIOPOAA U 030HA. OKCUIBI U TEPOKCUIBL.

Cepa. Haxoxnenue B npupojie, CocoObl MONTydeHus, (pu3ndeckue U XUMHYECKUEe CBOMCTBA.
CepoBognopon, cynbduasl. Oxcun cepsi(IV), okcua cepri(VI). CepHuctas u cepHasi KUCIOTBI U UX
coi. OCOOEHHOCTH CBOMCTB cepHOM KHCIOTHL. [IpuMeHeHne cepsl 1 €€ coeAMHEHUH.

AzoT. HaxoxzaeHue B mpupoje, cnocoObl MoiMydeHus, Gpusnyeckiue 1 XMMUYECKUE CBOICTBA.
Amvmuak, HUTpUel. OKCUIBI a30Ta. A30THCTas M a30THAS KUCIOTH U MX coiu. OCOOEHHOCTH CBOMCTB
a30THOM KUCIOTHL. [IpMeHeHre a30Ta U ero COeAMHEHU. A30THbBIE yIOOpeHHUs.

®dochop. Haxoxaenue B mpupojie, CocoObl MOTydeHUsl, PU3NIECKHe U XUMUIECKHE CBOMCTBA.
®ochunst u pochun. Oxcuasl pochopa, pochopHas kucnora u e€ conu. Ilpumenenue pocpopa u ero
coequHeHnil. @ocopHble yI0OpeHHUs.



VYraepon, HaX0XIE€HHE B MpHpoJie. AIIoTponHble Mogudukanyu. Puzndeckue 1 XUMUYECKHUE
CBOMCTBA MPOCTHIX BEMIECTB, 00pazoBaHHBIX yriepoaom. Oxcua yraepoaa(ll), okecun yraepoma(IV),
VrOoJIbHAasE KHCIIOTa W e€ CcoNM. AKTUBHUPOBAHHBIN yronb, aacopbuus. @Dymiepensl, rpades,
yriaepoaHsle HaHOTpyOku. IIpuMeHeHHe MpOCTBIX BeEUIeCTB, OOPa30BaHHBIX YIJIEPOJIOM, U €ro
COCIMHECHUM.

Kpemuuii. Haxoxpenue B mpupojae, CHocoObl MONydeHHs, (U3NYECKHE W XHMHUYECKHE
cBoiictBa. Oxcun kpemHus(IV), kpeMHueBas KucinoTa, cUiIMKarbl. [IpuMeHEHHE KpEMHHUS U €ro
coequHeHuil. CTeKI10, €ro NoJlyueHue, BUJIbI CTEKIIA.

[Tonoxenune meramioB B Ileprogmueckoll cUCTeMe XHMHYECKHUX 3JeMeHTOB. OcoOeHHOCTH
CTPOEHHUS SJIEKTPOHHBIX 000J0YeK aToMOoB MeTauioB. OOmue ¢u3nyeckue CBOWCTBA METAJIOB.
ITpumenenue meranoB B ObITy ¥ TexHUKE. CIlIaBbl METAJIJIOB.

ONEKTPOXUMHUECKUI psii HanpspkeHuil MetayuioB. OOmue crocoObl MOJNyYyeHHs] MEeTalIoB:
THUAPOMETAUIYprus,, NUPOMETAILIYpPIUs, 3JeKTpoMeTamnyprus. lloHATHEe O KOpPpO3MM METalIoB.
Crioco0pl 3a1UThl OT KOPPO3HUH.

O6mass xapakrtepuctuka wmetauioB |A-rpynnsl  [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
aneMmeHToB. Hartpuil m kanuii: nonydyenue, (pusmyeckue M XUMHUYECKUE CBOICTBa, NPHUMEHEHUE
IIPOCTBHIX BEUIECTB U UX COCIUHEHUN.

Ob6mas xapakrepuctuka MertamioB |IA-rpynnsl Ilepuonnueckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB. MarHuii M KaibLMid: ModydyeHue, pu3NYecKue U XUMHMUYECKHE CBOMCTBA, NMPHUMEHEHHE
IIPOCTBIX BEIIECTB U UX coerHeHnH. JKECTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHHHI: TIONy4eHHE, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA, NPUMEHEHHE IPOCTOTO
BEIIECTBA M €ro COeAMHEHWH. AMQOTEepHbIE CBOMCTBa OKCHIA ¥ THAPOKCHIA ATIOMHHUS,
TUAPOKCOKOMILUIEKCHI aJJFOMUHMS.

OO61as xapakTepucTuka MetamuioB nodounslx noarpymnm (b-rpynm) Ilepuoauueckoil cuctembl
XUMHUYECKHUX DJIEMEHTOB.

@usznyeckue M XUMHUYECKHE CBOMCTBA XpOMa M €ro coeauHeHuil. OKCHIbI M THAPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). XpomaTel W AMXpPOMAThl, MX OKUCIUTEIbHBIE CBOWCTBA.
ITony4yenue u npuMEHEHUE XpoMa.

®u3nyecKne U XUMUYECKUE CBOMCTBA MapraHiia U €ero CoOeMHeHuil. BaxxHenmme coequHeHns
mapranua(ll), wmapranna(IV), wmapranna(VI) wu wmapranna(VII). Ilepmanranar xamus, ero
OKHCJIUTENbHBIE CBOMCTBA.

®uznyeckue ¥ XMMUYECKHE CBOMCTBA jKejie3a U ero coequHeHuil. OKCUabl, TUAPOKCUIBl M
conu xene3a(ll) u sxenesa(Ill). [TonyueHre u npuMeHeHue *Kee3a 1 ero CIJIaBoOB.

dusnueckue U XUMUYECKHE CBOWCTBA MeAu U €€ coequHeHui. [lonydyeHue U npuMeHeHHe
MEIU U €€ COCTUHEHUN.

[{unk: monyuyeHue, pU3NUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIe CBOHCTBA OKCHIA U
THAPOKCH/IA INHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKA U €ro COeTMHEHUH.

OKCHepUMEHTAIbHbIE METOJbl M3YyYEHHUS BEIIECTB M HMX IpEBpallleHui: H3ydeHHe oOpasIoB
HEMETaJlJIOB, TOpeHue cepbl, Qocdopa, ’xene3a, MarHUs B KUCIOPOJAE, H3YUCHHE KOJUICKLIUU
«Metamipl M CIUIaBbD», B3aUMOJEHWCTBUE WIEIOYHBIX M IIEJOYHO3EMENIBHBIX METaUIOB C BOJOH
(BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEpUAIOB), B3aUMOJICHCTBHE IMHKA U JKeje3a C PacTBOpaMHU
KHCIIOT W IIEJIOYell, KaueCTBEHHBIE PEAKIMM HAa HEOPraHMUYECKHUE aHWOHBI, KaTHOH BOJIOpPOAA M
KAaTHOHBl METAJIJIOB, B3aMMOJEHCTBUE TMAPOKCUAOB AIIOMHHHMS M LIMHKA C PAacTBOPAMU KHUCJIOT M
LIeJIouel, pelIeHne 3KCIEPUMEHTAIBHBIX 3a1a4 1o TemaMm «l'ajmorensl», «Cepa U €€ COeIMHEHUN»,
«A30T u (dochop m ux coemuHeHHs», «MeTaubl TIABHBIX MOATpymnm», «MeTamibl MOOOYHBIX



HOJrPYIID.

XuMHS U )KU3Hb.

Ponp xuMum B oOecreuyeHMM YCTOMUMBOrO pa3BUTHS 4yesioBedecTBa. lIoHATHE O HaydHBIX
METOAAaX IO3HAaHUS M METOJOJIOTMM HAay4yHOro HucciefoBaHus. HayuHble NpHUHIUIBI OpraHU3alUU
XUMHUYECKOT0 MpPOM3BOJACTBA. [IpOMbIlUIEHHBIE CIOCOOBI MOJYYEHHsS BaXKHEMIIMX BeLIECTB (Ha
IIpUMepe MPOU3BOJACTBA aMMMaKa, CEPHOM KHCIOThl, MeTaHojia). [IpoMblliuieHHBIE CHOCOOBI
IIOJIy4YEHUSI METAJJIOB U CIUIABOB. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEN CPEbl U €r0 MOCIEICTBUS.
Pousb xumun B 00€cTIeYeHUN SHEPreTUIECKON OE30IMaCHOCTH.

Xumusi W 370poBbe uyenoBeka. JlekapcTBeHHble cpexactBa. [IpaBuia HCHOIB30BaHUSA
JIEKapCTBEHHBIX IpenapaToB. Poiab XMMHUU B pa3BUTUU MEJULIUHBI.

XuUMHS NHIIU: OCHOBHbIE KOMIIOHEHTHI, IHILIEBble J00aBKu. Poib Xumum B obecrneyeHuUn
MUILEBOM 6€30M1acCHOCTH.

Kocmernueckne u mapdromepHsle cpeinctBa. beitoBas xumus. IlpaBuna ©e3omacHOro
WCTIOJIB30BAHUS TIPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHON YKHU3HH.

XUMUS B CTPOUTEILCTBE: BaXKHENIIINE CTPOUTENbHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMUS B CEIIBCKOM X03stiicTBe. OpraHnuecKkrue 1 MUHEpaJIbHBIE yI00pEHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KepamuKa. MaTepuaibl JUis
3JIeKTpOoHUKHU. HaHoTeXHOI0rUH.

Pacuérneble 3anaun.

Pacuérer: Maccel BemecTBa i 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B pEaKLMU BELIECTB, Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
IIPOJYKTOB PEaKLUU, €CIM OJJHO U3 BELIECTB UMEET IPUMECH, Macchl (00bEMa, KOIMUECTBA BELIECTBA)
IIPOJYKTa PEAKLUH, €CIM OJHO M3 BEUIECTB JAHO B BHUJIE PACTBOPA C ONPEACIEHHOW MAacCOBOM J0JEN
pPacTBOPEHHOIO BELIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHILEHTpAllMM BELIECTBA B pacTBOpE, JOJIU
BBIX0/1a MMPOYKTA PEAKLIUU OT TEOPETHUECKH BO3ZMOXKHOTO.

MexnpeameTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHbIX CBsI3€i NMpu M3ydeHuHu oOmield M HeopraHudeckod xumuu B 11
KJIacce OCYIIECTBIIIETCS Yepe3 UCIOIb30BaHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHUH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAyYHOIO IIUKIIA.

OO01e ecTecTBEHHO-HAyYHBIE MOHATH: sBJICHHUE, HAy4HbIN (DakT, TUMOTe3a, TEOPHs, 3aKOH,
aHaJM3, CUHTE3, Kiaccu(UKaLus, NepUOJUUHOCT, HAOIIOIEHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIb,
MO/IEJIMPOBAHUE.

dusmka: Matepus, MUKPOMHUP, MAKPOMHP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYyJIa, SHEPreTUYEeCKHl YpOBEHb, BEUIECTBO, TeJO, OOBEM, arperatHoe
COCTOSIHME BEIIECTBA, HJICAIBHBIA Ta3, (U3NYECKUE BEIUYMHBI, CIUHUIBI H3MEPEHHs, CKOPOCTH,
SHEprus, Macca.

buonorust: kierka, opraHu3M, DSKocucTema, Ouocdepa, MeTabOIM3M, MaKpo- U
MHUKPORJIEMEHTBI, ONKH, J>KUpPbI, YIJIEBOJbI, HYKJIEHMHOBBIE KHCIOTHI, (EpMEHThI, TOPMOHBHI,
KpPYTOBOPOT BEIIECTB M MMOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpacdusi: MuHepanbl, TOpHBIE TOPOJbI, TMOJE3HBIE HCKOMAaeMble, TOIUIUBO, PECYPCHI.
TexHoNOrHs: XUMUYECKasi IPOMBIIIEHHOCTh, METAJTYPIUsi, CTPOUTEIbHbIE MaTepHalbl,
CEITbCKOXO3SMICTBEHHOE ~ TMPOW3BOJCTBO,  MHUIIEBas  MPOMBIIUICHHOCTh,  (papMareBTUIecKas
MIPOMBIIIJICHHOCTh, TPOU3BOJICTBO KOCMETHYECKHX IPENapaToB, MPOW3BOJICTBO KOHCTPYKIIMOHHBIX

MaTepHaJIOB, JIEKTPOHHAS TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 10 XUMHUHN
HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B coOTBETCTBUM € CUCTEMHO-AEATEIbHOCTHBIM [TOIX0/I0M B CTPYKTYPE JIMUHOCTHBIX PE3YJIbTATOB
OCBOCHHMSA TpeaMeTa «XHMHUs» Ha YpPOBHE CpelHero oOmiero oOpa3oBaHMs BBIJCICHBI CIETYIOIINE
COCTABJISIONINE: OCO3HAHUE O0YUYaIOIUMHUCS POCCUUCKON IPaKJaHCKONW UACHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOTIPEAEIICHHIO; HATMYME MOTHUBALMH K O0YYEHHUIO; TOTOBHOCTb
U CIOCOOHOCTh O0YYarOIINXCSI PyKOBOJICTBOBATHCS MPUHSATHIMU B OOIIECTBE MPAaBUIAMU U HOPMaMH
MOBE/ICHUS; HAJIMUME TPABOCO3HAHM S, IKOJIOTUYECKON KYJIbTYpPbI; CTIOCOOHOCTh CTABUTh LIETH U CTPOUTH
YKU3HEHHbBIE TUIAHBI.

JIndaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeIMeTa «XUMHUD» OTPaKatoT CPOPMUPOBAHHOCTD OIIbITA
MO3HABATENILHON W TMPAKTUYECKOM JIeATENbHOCTH OOy4yalolmMxcs B MpoIecce peanu3aluu
00pa3oBaTeNbHOMN JESTEIbHOCTH.

JIM9HOCTHBIC Pe3yNIbTAaThl OCBOCHUS MpeaMeTa «XHUMHUS OTPAKAIOT CPOPMUPOBAHHOCTH OITBITA
[IO3HABATEIIbHON U  MPAKTUYECKOM JIeATENbHOCTH OOyyaroumxcs B Ipolecce peanu3aluu
00pa3oBaTeNbHON IEATEIFHOCTH, B TOM YUCIIE B YACTH:

1) rpaknaHCcKOT0 BOCIIMTAHUSI:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TPaB U 00s3aHHOCTEH, YBaKEHHS K 3aKOHY
Y IPABOIIOPSAKY;

MPCACTaBICHUA O COUHUAIBHBIX HOpMax W IIpaBUJIaX MCKIIMIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TFOTOBHOCTU K COBMECTHOM TBOPUYECKOH JESTENbHOCTU MPU CO3JaHUHU YU4E€OHBIX MIPOEKTOB,
pellIeHn YUeOHBIX U TO3HABATENbHBIX 3371a4, BBITOJHEHHUH XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH MOHMMATh M IPUHUMATh MOTHBBI, HAMEPEHMS], JIOTUKY U apTyMEHTHI APYTUX MpH
AHAJIN3C Pa3JIMYHbIX BUAOB y‘~I€6HOI\/JI JCATCIIBHOCTH,

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

LIEHHOCTHOT'O OTHOILEHUS K MCTOPUYECKOMY M HAYYHOMY HACIECIUI0 OTCYECTBEHHOW XWMHU;

YBa)K€HHsI K MPOLECCY TBOPUYECTBA B OOJIACTH TEOPUHU U MPAKTUYECKOTO MPUIIOKEHUS XUMUH,
OCO3HaHMS TOrO, YTO JaHHBbIE HAyKH €CTh pe3yJbTaT JIMTENbHBIX HAOJIOJEHHUH, KPOMOTIMBBIX
9KCIIEPUMEHTAIIBHBIX TIOMCKOB, IIOCTOSIHHOTO TPY/1a YYEHBIX U TPAKTUKOB;

HHTEPCCAa U MO3HABATCIIbHBIX MOTHBOB B ITOJYYCHUH U MTOCICAYIOIIEM aHAaJIN3C I/IH(l)OpMaHI/II/I (6]
MNEPCAOBBIX JOCTUIKCHUAX COBpeMeHHOI\/JI OTEYECTBCHHOM XUMUU,;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCTTUTAHHUS :

HPaBCTBCHHOI'O CO3HAHMA, STUYCCKOI'O ITOBEACHM;

CHOCOOHOCTH OLIEHMBAaTh CHUTYallMH, CBSI3aHHBIC C XUMHUYECKUMH SIBJICHUSAMH, U MPUHUMATh
OCO3HaHHBIE PELIEHUS], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEJCHHUE U IIOCTYIIKH CBOMX TOBAPUILEH C IIO3ULUI HPABCTBEHHBIX
Y MIPABOBBIX HOPM U € YYETOM OCO3HAHMSI ITOCJIEICTBHI ITOCTYIIKOB;

4) (popMupOBaHUs KYJbTYPbI 310POBbSI:

MOHMMAaHUSA LEHHOCTeH 3J0poBOoro u Oe3zomacHoro oOpa3a JKHM3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3HUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

co0uTroIeHHsI ITpaBUiI 0€301MacHOr0 OOPALeHUs C BEIIECTBAMHU B OBITY, IOBCEIHEBHON KHU3HHU, B
TPYIOBOH EATEILHOCTH;

MMOHUMaHHs HECHHOCTH MPaBHUJI HHAWBHUAYAJIBbHOI'O U KOJIJICKTUBHOI'O 0e30macHoro IIOBECJCHUS B



CUTYyalUsIX, yTPOKAIOIIUX 340POBBIO U KU3HU JIFOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENPUATUS BPEOHBIX IMPUBBIYEK (YHOTpEeOIEHUs aJIKOroJs,
HapKOTHKOB, KypeHHUs);

5) TPy10BOIr0 BOCIHTAHUS:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATEIbCKON AEATEIbHOCTH, O0IIECTBEHHO
I10JIE3HOM, TBOPUYECKOM U IPYIUX BUAAX AESATEIBHOCTH;

YCTaHOBKH Ha AKTUBHOE Y4aCTHE B PEIICHUH IIPAKTUYECKUX 3aa4 COLIMAIBHON HAIIPaBIE€HHOCTH
(B paMKax CBOETO KJj1acca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY U3YyUEHHIO MPOdeccHii pa3IudHOro poja, B TOM YHCIE HA OCHOBE
IIPUMEHEHHUS IIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaKEHHUS K TPYLY, JIIOASAM TPY/A U pe3ybTaTaM TPYAOBON IESTEIbHOCTY;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBHIYaJbHON TPaeKTOPUH O0Opa3zoBaHMsA, Oymyrien
npodeccud M peanu3aluy COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CTIIOCOOHOCTEH K XMMHHU, MHTEPECOB U MOTPEOHOCTEH 00I11eCTBA;

6) 9K0JI0rHY€eCKOr0 BOCUTAHMSI:

9KOJIOTHUECKH 11€1eCO00pa3HOro OTHOIIEHHS K IPUPO/IE KaK UCTOUHUKY CYIIECTBOBAHMS KHU3HU
Ha 3emie;

HNOHUMaHMs TJ00AJILHOTO XapakTepa HKOJOTMYECKUX MpoOieM, BIUSHHUS SKOHOMHYECKHX
MPOLECCOB HAa COCTOSIHUE IPUPOIHON U COLIMAIIBHOM CPEIbI;

OCO3HaHMsI HEOOXOJMMOCTH HCIOJb30BaHUSA JOCTHKEHMH XHUMHUM [UI PEILICHUS BOIPOCOB
paLMOHAaIbHOIO IPUPOOIIOJIB30BAHHS;

AKTUBHOT'O HEIPUTHS ACUCTBUM, MIPUHOCALINX Bpel OKPYKAIOLIEH PUPOJHON Cpene, yMEHUS
IIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJOTMUYECKUE MOCIEACTBUS IMpEeIIPUHUMACMbIX JeHCTBUN U
[IpeI0TBPALLATH UX;

HaJIMYUs Pa3BUTOTO HKOJIOTMYECKOTO MBIILIEHHUS, IKOJIOTNYECKON KYJIbTYPBI, OIbITA IEITETbHOCTH
HKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBATHCSA MMM B  I103HAaBAaTEIbHOM,
KOMMYHHMKATHUBHOH U COLIMAIbHON MPAKTUKE, CHOCOOHOCTH M YMEHHUS aKTUBHO MTPOTUBOCTOSTh UAEOJIOTHH
xemohobuu;

7) HEHHOCTH HAYYHOI'O IO3HAHUS:

MHUPOBO33pPEHMSI, COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH U OOILIECTBEHHON
MPaKTUKU;

MOHUMAaHUS CIEIU(PHUKY XUMHUHU KaK HAYKH, OCO3HAHUA €€ poiu B (GOPMUPOBAHUH PALUOHAIBHOTO
HAy4YHOT'O MBILIUIEHUS, CO3/IaHUH 1IEJIOCTHOTO MPEICTaBIECHUS 00 OKpYXKalOIIeM MUpPE Kak O €IUHCTBE
NPUPOJIBI U YETOBEKa, B TIO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M peleHUH MpodsieM COXpaHEeHHUs
IIPUPOJHOTO PaBHOBECHSI;

yOeXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHM Ui COBPEMEHHOM UMBHIM3aLUU: B €€
I'YMaHHCTUYECKOM HaNpaBIeHHOCTU U BaXKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpHbI, B
pelIeHnr TI00albHBIX MPOOJIEM YCTOMUHMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIETUUECKOM,
MUIIEBOM U 3KOJIOTMYECKOil 6€3011acCHOCTH, B Pa3BUTUN MEAMIIMHBI, 00eCTIeYeHUH YCIOBUN YCTIEIIHOTO
TPYZAa U SKOJIOTUYECKH KOM(DOPTHON KU3HU KaXJI0TO YiIeHa O0IIecTBa;

€CTECTBEHHO-HAayYHO! IPaMOTHOCTH: TIOHUMaHHUs CYIIIHOCTH METOJI0B ITO3HAHNUS, NCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS JJIS aHAIM3a U OObSICHEHUS
SBJICHUI OKPYXKAIOILEro MUpa M MPOUCXOJAIIMX B HEM M3MEHEHUH, yMEHUS JelaTh 000CHOBaHHBIE
3aKJIIOUYEHHUS] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEJIbIO MOTYYEHUs TOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOATENBHO HCIOJIB30BaTh XUMHUUECKUE 3HAHUS JUIsl pelieHHus NpolieM B
pealIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K [T03HAHUIO, UCCIIE0BATENbCKOM JEATEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CaMO0OPa30BaHUIO, K aKTUBHOMY
MOJTyYCHHIO HOBBIX 3HAHHM 110 XUMUH B COOTBETCTBUU C )KU3HEHHBIMU IOTPEOHOCTIMH;

MHTEpeca K OCOOEHHOCTSIM TPY/a B PA3IMUHBIX cepax MpodecCHOHATBEHOM AeITeIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe Pe3yIbTaThl OCBOCHUS IPOTPaMMBI IO XMMUHU Ha YPOBHE CpPEeIHEro OOIIero
00pa3oBaHUs BKIIOYAOT:

3HaYMMbIe JIs  (DOPMUPOBAHHS MHPOBO33PEHUS OOYUYAIOMIMXCS  MEKIUCIUIUTMHAPHBIC
(MeXmpeMeTHbIC) OOIIEHAYYHbIC MOHITHS, OTPAKAIONIME IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa U
crienuUKy METOJIOB MTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax (MaTepusi, BEIIECTBO, SHEPTHs,
SIBJICHHE, TPOIIECC, CUCTeMa, HAy4YHBIH (DaKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIeI0BaHNE, HAOII0ICHHE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NeHCTBUs (TO3HABATEIbHbIE, KOMMYHHKATHBHBIEC, PErYJISATHBHBIC),
obecrieunBarome (HopMupoBaHue (YHKINOHATHHON TI'PaMOTHOCTH W COIMAJIBHOH KOMIETECHIIUH
oOyuaromuxcs;

CHOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUILTMHAPHBIE,
MUPOBO33PCHUYCCKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIC JACHCTBUS B MO3HABATEIBHON M COLMAIBHON
MPAKTHKE.

MertanpeaMeTHbie  pe3ylbTaThl  OTPAKAOT  OBJAJICHHUE  YHUBEPCAIbHBIMH  y4COHBIMU
[103HABATEIbHBIMH, KOMMYHUKATHBHBIMH U PETYJISITHBHBIMH JICHCTBHSIMH.

IMo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBUSA

1) 6a3oBble JJOrHYeCKHeE e CTBUSI:

CaMOCTOSITENILHO (POPMYITUPOBATh U aKTyalIU3UpOBaTh MPoOJIEMY, paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNIeNATh e JeSTeTbHOCTH, 331aBas HapaMeTpbl U KPUTEPHH UX JOCTHKEHUS, COOTHOCUTh
PE3YIBTATHI IS TEINEHOCTH C TOCTABICHHBIMH IEIISIMH;

UCIIOJIb30BATh TIPH OCBOSHUU 3HAHUH MPUEMBI JIOTHYECKOTO MBIIIICHHUS: BBIICISITH XapaKTEpPHbIE
MIPU3HAKH MTOHATUN U YCTAHABJIMBATH UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE TIOHSATHS JUISI
OO0BSICHEHUS OT/IENbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH JITS KITACCU(HUKAIINH BEIIECTB M XUMHUECKUX PEaKIIHi;

YCTaHABJIMBATh MPUINHHO-CIICICTBEHHBIE CBS3M MEXK/TY H3yJaeMbIMH SIBIICHUSIMH,

CTPOHTH JIOTHUECKUE PACCYXJCHUS (MHIYyKTUBHBIC, NETYKTHBHbBIC, TI0 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PAcCMaTPUBAEMBIX SIBJICHUSAX, (OPMYJIHPOBATH BBIBOJBI M
3aKITIOYCHUS;

PUMEHSTH B IIPOIIECCE MO3HAHMUS UCIIOB3yEeMbIe B XUMHIH CHMBOJIHUYECKHE (3HAKOBBIE) MOJICITH,
peoOpa3oBEIBaTh MOJIEIBHBIC MPEICTABICHHUSI — XUMUYECKAN 3HAK (CHMBOII) JIEMEHTa, XHMHYECKast
dbopmyIa, ypaBHEHHE XUMHIECKOHN pPEaKIiy — ITPU PEIICHUN YIeOHBIX MI03HABATEIBHBIX U MMPAKTHYCCKUX
3a7a4, IPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIECTB U XMMUYECKUX PEaKIUH.

2) 6a30BbIe UCCIIETOBATENIHLCKIE 1€l CTBHSI:

BJI3JIeTh OCHOBAaMM METOOB HAYYHOTO IIO3HAHMS BELIECTB W XUMUYECKHX pEaKluii;

(bopMyIupoBaTh LETH U 331241 UCCIIEJOBAHUS, UCIIOIb30BATh TOCTABIEHHBIE M CAMOCTOSTEIHHO



copMynHpOBaHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTA IMO3HAHMS M OCHOBBI ISl (DOPMHUPOBAHHS
TUIOTE3bI IO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX CYXKICHHIA;

BJIAJCTh HABBIKAMHU CAMOCTOSITEIIFHOTO IUIAHUPOBAHHWS W TPOBEICHHS  YUYCHHYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOMIONATh 3a XOJOM HIpOIecca, CaMOCTOATEIHHO
IIPOTHO3MPOBATH €T0 PE3yNbTaT, GOPMYIUPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCUTEIIFHO JOCTOBEPHOCTH
PE3YIIBTATOB UCCIICIOBAHUS, COCTABIISATH OOOCHOBAHHBIN OTYET O TPOJIENIaHHOM paboTe;

pUOOpETaTh OMBIT YUEHUYECKON MCCIIEAOBATEIBCKON U MPOEKTHOM NEesATEIbHOCTH, MPOSBISATh
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIbHOMY MOHCKY METOJOB pEHICHHs MPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJI0B TO3HAHUSI.

3) pa6ora c uHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MHGOpManuu (Hay4dHO-TIOMYJIspHAs JUTepaTypa
XUMHYECKOTO COJIEpKaHusl, CIIpaBOYHbIe TocoOus, pecypcsl HTepHeTa), aHaIu3upoBaTh WHGOPMAIUIO
pa3IMYHBIX BHJIOB U (OpM TMpEeACTaBICHUS, KPUTHUUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTb H
HEMPOTUBOPEUNBOCTD;

(bopMyIIMpOBaTh 3aIPOCH ¥ IPUMEHSTH Pa3IMYHbIE METOIBI IIPU MTOUCKE U 0TOOpe HHpOpManuy,
HEOO0XOAMMOI JIJTsI BBITTOTHEHHUS YI€OHBIX 3a7a4 OTPEACIEHHOTO THIIA;

npuoOpeTaTh OIBIT HUCIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMaIbHYIO (OpMy IHpeicTaBieHUs HH(POpMauuu (CXEMBI,
rpaduKy, AMarpaMMsbl, TAOIUIbI, PUCYHKH U IPYTHE);

HCIIOJIb30BaTh HAYYHBIH A3BIK B Ka4ECTBE CPEJCTBA MPHU paboTe ¢ XUMUYECKoi nHbopMaIuei:
MPUMEHITh MEXIIpeAMeTHbIe ((uU3nueckrue M MaTeMaTHYeCKHe) 3HAKU U CUMBOIBI, (OPMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CHMBOJITYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE YHHBePCAJIbHbIE Y4eOHbIe el CTBHSA:

3aJaBaTh BONPOCHI MO CYHIECTBY OOCYXJIaeMOW TeMbl B XOJ€ AMAjora W/WiIM JUCKYCCHUH,
BBICKa3bIBaTh WIeH, (OPMYyTHPOBATH CBOU MPEAIOKEHHSI OTHOCHTEIHHO BBITIOTHEHHUS TPEITI0KEHHOM
3aJ1auu;

BBICTYNIaTh C IMpe3eHTallMel pe3ysibTaTOB I103HABATEIbHOM JEATENIBHOCTH, IOJy4YEeHHbBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPH BBINOJIHEHMH XMMUYECKOTO SKCIIEPUMEHTAa,
MPAaKTUYECKON paboThI 10 UCCIIEIOBAHHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaIn3aluy yueOHOT o POeKTa,
1 (hOpMyYIIHPOBATh BBIBO/IBI 10 pe3yIbTaTaM MPOBEAEHHBIX UCCIEA0BAHUN ITyTEM COTJIACOBAHUS MO3ULIUI
B X0/1€ 00CYX/IeHUS 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHUBEpcAJIbHbIE yueOHbIe AeliCTBUS:

CaMOCTOSATENILHO IUNIAHUPOBATh U OCYIIECTBIIATH CBOIO O3HABATENILHYIO JIEATEIbHOCTb, ONpeaeNsis
e€ meNu M 3aJaud, KOHTPOJIMPOBaTh U MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATh IpeasiaraeMblii
JITOPUTM JEUCTBHUI MpU BBIMOJIHEHUH Y4eOHBIX M MCCIEOBATENIbCKUX 3a/lad, BBIOMpaTh Hambosee
3¢ deKTUBHBIN cIOCO0 UX pelIeHHs ¢ YYETOM MOJIYYeHHs HOBBIX 3HAHUH O BEIECTBAX U XUMHYECKUX
peaKImsx;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIIFHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeamerHble pe3yabTaThl OCBOCHMS IMPOrpaMMbl MO XMMHM Ha YIIyOJIEHHOM ypOBHE Ha
YPOBHE cpesHero oOmiero o0pa3oBaHMs BKJIIOYAIOT ClEMU(pHUECKUE I y4eOHOro mpeamera



«XuMHS» HaydyHble 3HAHUS, YMEHHMS W CIOCOOBI JCUCTBUI IO OCBOCHHUIO, HMHTEPIIPETALH U
peoOpa30BaHUIO 3HAHHA, BUABI IEATEILHOCTH T10 TOJIYYEHHIO HOBOTO 3HAHUS M MIPUMEHEHHIO 3HAHUH
B pa3IMYHbIX YYEOHBIX CHUTyalUsX, a TAKKE B PEANbHBIX JKU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C
XuMuel. B mporpamme no XxuMuu IpeaMETHbIE PE3YJIbTAThI IIPEIACTABICHBI 110 TO1aM U3y4YEHUs.

10 KJIACC

[IpenmeTHble  pe3yabTaThl  OCBOEHUS Kypca «OpraHuyeckas XHUMHS»  OTPaXKaloT:

c(OPMHUPOBAHHOCTH TPEACTABICHUI: O MECTe M 3HAUYCHHHM OPraHUYECKOH XMMHU B CHUCTEME
€CTECTBEHHBIX HAayK U €€ poiu B OOECIEYCHHWH YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA B PEIICHUU
npoOJeM SKOJOTHYECKOW, JHEPreTHYecKOd W NUINEBOW O0e30IacHOCTH, B Pa3BUTHH MEIUIMHBI,
CO3/IJaHMM HOBBIX MAaTEpUaJIOB, HOBBIX HCTOYHMKOB SHEPruHM, B OOECIEYEHHUU pPallMOHAIBLHOIO
IIPUPOJIOIIOIB30BaHNs, B (DOPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyJIbTypbl YEJIOBEKa, a TaKxkKe
9KOJIOTUYECKU 0OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpeJie;

BJIQ/ICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOINOJIATAIOUINE OHITUS —
XMMHUYECKHI JJIEMEHT, aTOM, SIPO M 3JICKTPOHHAsh 000J0YKa aToma, s-, P-, 0-aToMHBIC OpOHTaNH,
OCHOBHO€ M BO30YKIEHHOE COCTOSIHUS aToMa, FMOpuAM3als aTOMHBIX OpOMTalell, HOH, MOJIEeKyJa,
BaJICHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHMCIEHHS, XMMHUYECKas CBS3b, MOJb, MOJISIpHAs
Macca, MOJIApHbII 00BEM, yrJIepOAHbIN CKeneT, (pyHKIMOHANbHAs TPy, pajuKall, CTPYKTYPHbIE
¢bopmyinbl (pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), U30MEPUs CTPYKTYpHas U NPOCTPAHCTBEHHAs
(reomeTpuyeckas, ONTHYECKas), H30MEpbl, TOMOJIOTUYECKMHA psd, TOMOJIOTH, YTIJIEBOAODPO/BI,
KHUCJIOPOA- U a30TCOEpKalIle OpraHu4YecKue COeAMHEHUs,, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEJUHEHMS; TEOPHUM, 3aKOHbI (mepuoaudeckuil 3akoH Jl. 1. Menneneesa,
TEOpHUs CTPOCHMsS OpraHudyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB,
3aKOH COXpaHEHMs U TPEBpAIICHUsS OHHEPruu IpPU XHUMUYECKUX pEaKLUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHH, MHMPOBO33PEHUECKHE 3HaHMs, JieXkKallue B OCHOBE ITOHUMaHHS
IIPUYUHHOCTH M CHCTEMHOCTH XMMMUYECKUX SIBJICHHW; IMPEJICTaBICHHUS O MEXaHU3MaX XMUMHYECKHX
peakuuii, TEPMOAMHAMMUYECKUX U KHMHETHMUYECKHX 3aKOHOMEPHOCTSIX MX IPOTEKAaHMs, O B3aUMHOM
BJIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN M ME€30MepHBIN 3P PEeKThl, OPUEHTAHTHI
I u Il ponma); cdakromoruyeckue cBEICHHS O CBOWCTBaX, COCTaBe, IOJIYYEHUH M OE30MaCHOM
WCIOJIb30BAaHUN BAXKHEHIIMX OpPraHMYECKUX BEUIECTB B OBITY M NPAKTHUECKOH JAESITEeIbHOCTU
4esioBeKa, OOLIMX Hay4HbIX NPUHIMIAX XUMHUYECKOIrO IPOW3BOJICTBA (Ha NMpUMEpe MPOU3BOJACTBA
MeTaHoJ1a, epepaboTKu HEPTH);

c(OpMHUPOBAHHOCTh YMEHM: BBISBJIATH XapaKTepHbIE MPU3HAKU MOHATUMN, YyCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MIOHATHS IIPU ONMCAHUU COCTaBa, CTPOEHUS U CBOWCTB
OpPraHUYECKUX COEAMHEHU;

c(OpPMHPOBAHHOCTb YMEHHIA:

UCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJISl COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILIECTB;

COCTaBJIATh YPAaBHEHMS XMMHUYECKUX DPEAKIMI M PACKPbIBaTh HUX CYIIHOCTb: OKHCINTEIBHO-
BOCCTQHOBUTEJIBHBIX PEAKIMil MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOro OajaHca 3TUX PEaKIHH,
peakiuii HFOHHOro 0OMeHa MYTEM COCTaBJICHHUS X TMOJHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHMIA;

M3rOTaBIMBATh MOJIENM MOJIEKYJI OPraHUYECKUX BEIIECTB Ul MIUIIOCTPALIMU UX XUMUYECKOTO
Y IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHMH: YCTaHABIMBATh NPUHAJIEKHOCTh H3YYEHHBIX OPraHUYECKUX
BELIECTB [0 WX COCTaBY U CTPOCHHIO K ONpPENENEHHOMY KiacCy/TpymlIie COeIWHEHUH, naBaTh UM



Ha3zBaHUA Mo cucremarnueckoi HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHMS IS
OTJENbHBIX IMPEICTaBUTENEH OpPraHMYECKUX BELIECTB (ITWJEH, AalEeTWJIEH, TOJYyOJ, IJIMIEpPHUH,
STHJICHIJIMKONb, (EHON, (OpPMaIbAETH]l, alueTalbJeTH, aleTOH, MypaBbHMHAs KHCJIOTA, YKCYCHas
KHCJIOTa, CTEAPUHOBAs], OJICMHOBAs, MAJIBMUTHHOBAS KHCIIOTHI, TJIMIIMH, alaHuH, MAJIbT03a, PPYKTO3a,
aHWIWH, TUBUHWII, U30IIPEH, XJIOPOIIPEH, CTUPOJL U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUJ XUMHYECKOM CBSI3M B  OPraHUYECKHX
COEMHEHMX (KOBAJIEHTHAsl U MOHHAs CBA3b, G- U M-CBS3b, BOJOPOHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTDH MOJIOKEHHUS TEOPHH CTPOCHHS OPTraHUYECKHUX BEILECTB
A. M. BytiiepoBa 111 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTaB, CTPOCHHE, (PU3NYECKHE U XMUMUYECKHE
CBOMCTBA THUIIMYHBIX IPEACTaBUTENICH pa3IMYHbIX KJIACCOB OPraHMYECKUX BELIECTB: aJIKAHOB,
LIUKJIOAJIKAHOB, AQJKEHOB, aJKa/JHMEHOB, aJKUHOB, apOMATUYECKUX YIJIEBOJOPOJIOB, CIHPTOB,
aJIbJIETU/I0B, KETOHOB, KApOOHOBBIX KUCIJIOT, IPOCTBIX M CIIOKHBIX 3(UPOB, )KUPOB, HUTPOCOEIMHEHUN
U aMUHOB, aMHUHOKHCJIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, M- M TOJHCAXapHIOB), WIUTIOCTPUPOBATH
TFEHETUYECKYIO CBS3b MEXAY HHUMHU YPaBHEHMSIMH COOTBETCTBYIOIIMX XHMHUYECKHUX pEakUuuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI IOATBEPKIAATh HA KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTH
PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEJAMHEHHH OT KpaTHOCTU U TUIIAa KOBaJIEHTHOM CBA3HU (G-
U T-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHMKH YIJIEBOJOPOIHOIO ChIpbs (HE(Th,
IPUPOJHBIN Ta3, yroijp), CIOCOObI €ro mnepepadoTKM M IMPaKTHUYECKOE IMPUMEHEHHE INPOTyKTOB
nepepadboTKH;

c(OpMUPOBAHHOCTH BIJIAJICHUS] CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHbBIX METOJ1aX MO3HAHUS
— HaOJIOJICHUH, U3MEPEHUH, MOJICIMPOBAHUH, YKCIIEPUMEHTE (peaJbHOM M MBICICHHOM) U yMEHUS
MPUMEHSTH 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATh OCHOBHBIE ONEPALUN MBICIUTEIbHOU AESITEIbHOCTU —
aHaJM3 U CHUHTE3, CpaBHEHME, 0000IEeHNe, CUCTEMATH3alMI0, BbISBIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BELLIECTB M XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHHI: BBISABIATh B3aHMMOCBS3b XMMHYECKUX 3HAHUN C MOHATUAMU U
NPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB A 0ojiee OCO3HAHHOTO MOHHWMAaHMS
CYLUIHOCTH MAaTE€pUAIIbHOIO €IWHCTBA MHpA, HCIOJIb30BATh CHCTEMHbIE 3HAHMSI MO OpPraHMYECKOM
XUMHHU TSI 0O0BSCHEHUS U IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMHPOBAHHOCTb YMEHUIl: MPOBOANUTH PACU€Thl MO XUMUYECKUM (OpPMYJIaM U YPaBHEHUSIM
XMMHUYECKUX PEaKUuil ¢ UCMOIb30BaHUEM (PU3MYECKHX BEIWYMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: PAacyEThl MO HAXOXKJICHHIO
XUMHAYECKOH (OpMyINbl BellecTBa MO M3BECTHBIM MAacCCOBBIM JIOJISIM XHMHUYECKUX JJIEMEHTOB,
MPOAYKTaM CrOpaHus, JIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAJIWU3UPOBATh M OLIEHUBATH C IO3HUIUN
AKOJIOTMUYECKOM 0e301acHOCTH MOCTEACTBUS OBITOBOM M IIPOU3BOJCTBEHHOMN JESITEIbHOCTH YEJIOBEKa,
CBSI3aHHOM C mepepabOTKOM BeIlecTB, UCMOIb30BaTh MOJYUEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX
pelieHnit mpobiieM B CUTyalUsiX, CBA3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSTENBHO IUIAHUPOBATb M MPOBOJUTH XHUMHYECKHN
HKCHEPUMEHT (MOJydeHHE W H3yYeHHE CBONCTB OPraHUYECKHUX BEIECTB, KAUECTBEHHbIE pEaKIUH
YIJIEBOJOPOIOB PAa3INYHBIX KJIACCOB U KHUCIOPOJCOJAEPKAIIMX OPraHWYECKUX BELIECTB, DPELICHUE
HKCHEPUMEHTAIbHBIX 3a/1a4 10 PAClO3HABAHHIO OPTaHUYECKUX BEIIECTB) C COOJIOACHUEM MPAaBUI



Oe3omacHOro OOpalleHusi ¢ BEUIeCTBAMU W Ja0OpaTOpPHBIM 00OpYyIOBaHUEM, (POPMYIHPOBATH IENb
UCCIICIOBAHMSI, TMPEJCTABISATh B PA3IMYHON (oOpMe pe3ynbTaTbl 3KCIEPHUMEHTA, aHAIM3HPOBATH U
OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuolaTh MpaBUiIa SKOJIOTMYECKH 1eJIecCO00pa3HOro IOBEJAEHHUA B OBITY U TPYAOBOU
NESATEIIBHOCTH B LIEIISAX COXPAHEHUS CBOETO 310POBbsl, OKPYKaKOUIEH IPUPOSHON CPElbl U JOCTHKEHUS
€€ yCTOMYMBOTO pPa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JCHCTBUS Ha JKUBBIE OPraHU3MBI OINpPEAEIEHHBIX
OpraHMYeCKHUX BELIECTB, MOHUMAas cMbIci nokazaress [1/1K;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHsI OPIraHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH
U B OBITY C TOUKH 3pEHMSI COOTHOIIEHUS PUCK-TI0NIb3a;

C(OPMHPOBAHHOCTh YMEHHI: OCYILECTBJIATh IIEJCHANPABICHHBI IOUCK XUMHUYECKOH
nHGOpMaLUY B Pa3IMYHBIX UCTOUYHHUKAX (HaydHas M yueOHO-Hay4Has JIMTepaTypa, CPEICTBA MAaCCOBOM
uHpopmanuu, VHTEpHET u JApyrue), KPUTHUYECKH aHAIU3WPOBATh XHMUYECKYI0 HH(OpMAIHIO,
nepepadaTbIBaTh €€ M UCTOIh30BATh B COOTBETCTBHH C IIOCTABIICHHON Y4eOHOH 3a/1a4ei.

11 KJIIACC

[IpenmerHble pe3yabTaThl OCBOEHUS Kypca «OOIias M HEOpraHudeckas XMUMHS» OTPa)KaroT:

c(OpPMHPOBAHHOCTh IPEACTABICHUN: O MaTepUaIbHOM €IUHCTBE MMpA, 3aKOHOMEPHOCTSAX U
[I03HABAEMOCTH SIBIIEHUI MPHUPOJIbl, O MECTE M 3HAYEHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK U €€
poJM B 00€CIeYeHUN YCTOWYMBOI'O Pa3BUTHS, B PELICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTHUECKOM
Y NUIIEBON 0€30I1aCHOCTH, B Pa3BUTHH MEIULIMHBL, CO3JaHUHM HOBBIX MaTE€PHUAJIOB, HOBbIX HCTOUHUKOB
SHEPIUH, B 00ECIIEYCHUN PAIIHOHAILHOTO MPUPOIOTIONIB30BaHNUS, B (POPMHUPOBAHUU MUPOBO33PECHUS H
00IIeH KyJIbTyphl YEJIOBEKA, a TAKXKE SKOJIOTHUECKH 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO
U IIPUPOJHOM cpene;

BJIAJICHNE CUCTEMOM XMMHUUYECKUX 3HAaHUM, KOTOpask BKJIFOYAET: OCHOBOIIOJIArAkOIINE MOHATUS —
XUMHYECKHI JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAsE 000I0YKa aroma, s-, P-, d-aTOMHbIe
opOuTany, OCHOBHOE U BO30YXAEHHOE COCTOSHHS aToMa, TMOpUAM3alys aTOMHBIX OpOUTajel, HoH,
MOJIEKYJIa, BaJ€HTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XHMHUYECKass CBA3b
(xoBaJIeHTHasi, MOHHas, MeTaJJIM4yecKas, BOJOpPOAHAs), KpUCTAJTIMYECKas pemeTKa, XUMHUYecKas
peaxkuusi, pacTBOp, O3JIEKTPOJUTHL, HEIIEKTPOJIUTHI, HJIEKTPOJUTHYECKAs TUCCOLIMALUSA, CTENEHb
JMCCOLMAIINY, BOJOPOIHBIN MOKA3aTelb, OKUCIUTENb, BOCCTAHOBUTEIb, TETNIOBON APPEKT XUMUYECKOH
peaKkuuu, CKOPOCTh XHMMHUYECKOW pEaKIMHM, XMMHUYECKOE pPaBHOBECHE; TEOPHUH U 3aKOHBI (Teopus
IEKTPOIIMTUYECKOHN TUCCOLMALNY, Iepuoandeckuii 3akoH J[.1. MenneneeBa, 3ak0H COXpaHEHUS MACCHI
BELIECTB, 3aKOH COXPAHEHUS U IIPEBPALLICHNS DQHEPTUU ITPU XMMUUYECKHUX PEAKIMSIX, 3aKOH IOCTOSTHCTBA
COCTaBa BELIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM SI3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIIME B OCHOBE IIOHMMAHUS IPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SIBICHUH; COBpEMEHHBIE MPEACTABIEHUS O CTPOCHHUM BEIIECTBA Ha aTOMHOM, HOHHO-
MOJIEKYJISIPHOM U HAJMOJIEKYJISPHOM YpPOBHSX; MPEICTaBICHHS O MEXaHU3MaxX XUMUYECKUX PEaKIIHA,
TEPMOJUHAMHYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHH,
pacTBopax U JUCHEPCHBIX CUCTEMaX; (DaKTOJIOrHUECKHUEe CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYUEHUU U
0€30IacCHOM HCIIOJIb30BaHUM BAKHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY U NPAKTUYECKOH
JeSITeIbHOCTH YeI0BeKa, OOIIMX HayYHBIX IPUHIUIIAX XMMUYECKOTO IPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHMI: BBIABISATH XapaKTepHbIE NMPU3HAKH MOHATHUH, YCTaHABIMBATh MX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUS MPU ONMMCAHUU HEOPTraHUUECKUX BEIIECTB U



MX TIPEBpaLICHU;

c(OpPMUPOBAHHOCTh YMEHHUSI HCHOJIb30BaTh XUMHUYECKYIO CHMBOJHKY [UIsl COCTaBIICHUS
(dhopMys BEIIECTB U ypPaBHECHUH XMMHYECKUX peakiuii, cucremarnueckyro HomeHkiaaTypy (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTJECIbHBIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMSI OIPEAETATh BaJCHTHOCTh U CTEHEHb OKHUCIEHUS XUMHYECKHX
3JIEMEHTOB B COCIMHEHHSX, BHUJ XUMHUYECKOM CBsI3W (KOBaJieHTHAs, HWOHHAs, MeETa/InyecKas,
BOJIOPO/IHAS ), TUIl KPUCTAJUTMUYECKOU PEHIETKA KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHUsSI OOBSCHSATh 3aBHCUMOCTh CBOWCTB BEIIECTB OT BUJA XUMHUYCCKOU
CBSI3M M THINA KPUCTAUIMYECKOW pemeETKH, OOMEHHBIH M JIOHOPHO-aKLENTOPHBIH MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOW CBS3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KIIACCU(PUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA [0 UX COCTaBY,
XUMHUYECKHE PEaKIUU MO Pa3IMYHBIM IMpU3HAKaM (YHMCIy M COCTaBy pearupyroluxX BeIecTB,
TeIIoBOMY 3P deKTy peakiuu, U3MEHEHUIO CTeNeHel OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH, YYaCTHIO
KaTajn3aTopa U JIPyrue); CaMOCTOSITEIbHO BBIOMpaTh OCHOBAHUSI M KPUTEPUU IS KiacCU(DUKAIUU
M3y4aEeMBbIX BEUIECTB U XUMUYECKUX PEAKLIHIA;

c(hOopMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBICH Nepuoandeckoro 3akona J[. . Menneneesa u
JEMOHCTPHPOBATH €T0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO M IIPOTHOCTUYECKYIO ()YHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XMMHMUYECKUX 3JIEMEHTOB NIEpBOro—ueTBEPTOro nepuoaos [lepuonnueckon cucremsl .M. Menneneena,
UCIIOJIB3Ysl TOHATHS «IHEPTETHUCCKHE YPOBHU», «IHEPreTHUECKUE MOMAYPOBHU», «S-, P-, 0-aTOMHbIC
opOWTaN», «OCHOBHOE M BO30YXKJICHHOE DHEPreTHYECKHE COCTOSHHUS aroMay; OOBSICHSTH
3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB XMMHUYECKHX 3JIEMEHTOB M HMX COEAWHEHHI MO IMepuojaM M
rpynmaM Ilepuonnueckoit cucremsl /1. . MenaeneeBa, BaJ€eHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOCHHS UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUU: XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA
BEIIECTB PA3JIMUYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHWE T'E€HETUYECKOW CBSA3HM MEKIY
HEOPraHWYECKUMH BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIUX XUMUUECKUX PEAKIIUI;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIyii TOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHCca dTUX PEaKInii; peakIuii HOHHOTO 0OMeHa
MYTEM COCTABJIEHUS MX IMOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUM; pEaKUMi TMIPOJIN3a; pPeaKIui
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB IIMHKA U ATIOMUHUA);

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUECKUX PEAKIIUN C
YYETOM UX SHEPreTUUYECKUX XAPAKTEPUCTUK, XAPAKTEP U3MEHEHHS] CKOPOCTH XMMUUYECKON peakinu B
3aBHUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS XUMHYECKOrO PaBHOBECHUS MOJI
BIUSTHUEM BHEIIHUX Bo3aericTBuil (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh XHWMHUYECKHE PEaKIUU, JIeKAIIUEe B OCHOBE
MIPOMBIIIIJICHHOTO TIONYYEHUsSI CEPHOM KUCIOTHI, aMMHaKa, OOIMe HAay4YHbIE MPUHIUIBI XUMUYECKUX
MIPOM3BO/ICTB; IeJIECO00OPA3HOCTh MPUMEHEHHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH W B
OBITY C TOYKH 3pEHHUS COOTHOIIEHHUS PUCK-TIONH3a;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUN O METOJaX HAay4YHOTO TO3HAHWS SIBICHUN
MPUPOABI — HAOIOJIEHUE, U3MEPEHUEe, MOJEIHPOBAHUE, SKCIIEPUMEHT (pPEabHBI M MBICICHHBIH ),
HCIIOJBb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSATh 3TH 3HAHUS MPU IKCIEPUMEHTATBHOM
WCCJICTOBAaHUH BEIIECTB W i1 OOBSACHEHUS XUMHUYECKUX SIBICHHUM, MMEIOIIUX MECTO B TPUPO/IE,
MPAKTUYECKOU IESITETLHOCTH YEIOBEKA U B IOBCETHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C TMOHATUSMU U



MPEJCTaBICHUAMU JIPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB A 0ojiee OCO3HAHHOTO MOHHWMAaHMS
MaTepuaibHOr0 €AMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHS MPOBOJAUTH PACUETHI: C HCIOJIb30BAaHHMEM MOHATHI «MaccoBas
TI0JIsI BEIIECTBA B PAcTBOPE» U «MOJISIpHAS KOHIEHTPAIMs»; MAacChl BEIECTBa WM 00bEMa rasa 1o
M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB;
TeruioBoro 3 dexra peakyy; 3HaYEHUS BOJOPOIHOTO TOKA3aTeNs PACTBOPOB KUCIOT M IIEIOYEH C
M3BECTHOM CTETEHBIO IMCCOLMAlNU; Macchl (00BbEMa, KOJIMYECTBA BEUIECTBA) IPOYKTa pEeaKluu, €Clin
OJIHO U3 MCXOJIHBIX BEUIECTB JIaHO B BUJIE PACTBOPA C OMPEIEIEHHON MacCOBOM J10JIel pacTBOPEHHOTO
BElIECTBA WMJIU JaHO B M30BITKE (MMEET MPUMECH); TOJU BbIXOJA MPOAYKTAa peakiuu; 00BEMHBIX
OTHOIIICHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHIA: CAMOCTOSTENPHO IUIAHUPOBATh M MPOBOJUTH XHMHUYECKHUN
SKCIIEPUMEHT (IIPOBEJIEHUE PEAKIMII HMOHHOTO OOMEHa, IOJATBEP)KIEHUE KayeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIECTB, OIPEAEICHUE CPENbl PAaCTBOPOB BEIIECTB C IMOMOILBIO HWHJUKATOPOB,
U3YYEHHUE BIIMAHUS PA3JIMYHBIX (AKTOPOB Ha CKOPOCTb XHMHUYECKOM peakUuu, peLIeHue
AKCIIEPUMEHTANbHBIX 337ay 1o temaMm «Mertamib»y U «Hemetamasl») ¢ coOntoeHueM MpaBUI
Oe3omacHOro oOpallleHus C BelIeCTBAMU M J1a0OpaTOPHBIM O0OpyIOBaHUEM, (OPMYIHUPOBATH IIEIb
UCCIIEIOBAHMs, MPEACTABIATh B pa3NuYHON (opme pe3ynbTaThl 3KCIEPUMEHTa, aHAIU3HPOBATh U
OLICHUBATb UX JJOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIONATh MpaBWIA IOJB30BAHUS XUMHUYECKON MOCYI0M U
na00paTOpHBEIM 00OPYJIOBaHUEM, OOpAIICHUSI C BEUIECTBAMH B COOTBETCTBHH C MHCTPYKUHUSMH IO
BBIIIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKHX OIIBITOB, 3KOJOTMYECKU 1I€JIeCO00pa3HOro MOBEJIEHUS B
OBITY U TPYIOBOH NEATEIBHOCTH B IENISAX COXPAHEHHS CBOETO 3I0POBBS, OKPYKAIOUICH NMPUPOIHOM
Cpelbl U JOCTUKEHHUs €€ YCTOMYMBOrO Pa3BUTHS, OCO3HABATH OMACHOCTh TOKCUYECKOI'O JEHCTBUS Ha
YKUBBIE OPraHU3MBbl ONPEEIEHHBIX HEOPraHUYECKUX BELIECTB, HOHUMas cMblci nokasarens [1/1K;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBJIATh IIEJICHANPABICHHBI TOUCK XUMHUYECKOU
uHGOpMAaLUY B Pa3IMYHBIX UCTOYHUKAX (HaydHas M yueOHO-Hay4Has JIUTepaTypa, CPEICTBA MAaCCOBOI
uHpopmanuu, HVHTepHET M JApyrue), KPUTHYECKH aHATU3UPOBaTh XMMHUYECKYH HH(MOpPMAIHIO,
nepepadbaTbIBaTh €€ U UCIOJB30BaTh B COOTBETCTBUH C ITOCTABJIEHHON yueOHOM 3a1auei.



3. TEMATHYECKOE IINTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA AKAJEMHUYECKHX YACOB, OTBOAUMBbIX HA
OCBOEHHE KAXKJIOM TEMBI, 1 BO3MOXXHOCTh NCIOJIb30BAHUS 11O 9 TOH TEME
0P 1 IOP, KOTOPBIE ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMU

10 KITACC
KoJnuecTBo 4acos CHHUCOK UTOTOBBIX MJIAHUPYEMBbIX €nocod OLeHKH HTOTOBBIX
Ne HaunmenoBanue DJIeKTPOHHbIE pe3yJbTaToB ¢ NJIAHUPYEeMBbIX
n/ pa3geaoB M TeM Konrp Hpaxr (uudposbie) YKa3aHMeM 3TanoB UX (POPMUPOBAHMA pe3y/1bTaToB
n MPOrpaMMsbl OJIbHbIE mieckue o0pa3oBaTe/IbHbI
Bcero padoThI padoT bI e pecypenI
Pa3znes 1. Teoperuueckne 0OCHOBBI OPraHHYeCKOi XUMHUHI
chopMHpOBATH IPE/ICTABICHUS: O - YCTHBIHN 0IpOC;
MECTe U 3HaU€HUH OPraHM4YeCKO XUMUH B -penieHue yueOHbIX U TPAKTUKO-
CHCTEME €CTECTBEHHBIX HayK U €€ PoJIu B OpPHEHTHPOBAHHBIX 3a/ay.
o0ecriedeHnH yCTOIYHBOTO
pas3BUTHS
YeJI0BEYECTBA B
pelnIeHnn po0IeM KOIOTHYECKOH,
[Ipenmer SHEPreTHYECKON M MULIEBON
OpraHNYecKON XUMHUH. 0€e301acHOCTH, B Pa3BUTHH MEINLIMHBI,
Teopust ctpoeHus CO3JITaHUH HOBBIX

11 OpPraHUYECKHUX 8 bubnuoreka [JOK | maTrepuasoB, HOBBIX HCTOUHHKOB SHEPTUH, B

coenuHenuit A. M. Bytieposa https://m.edso0o.ru/7| oGecrieueHunn

f413b38 PAaIMOHAILHOTO TPUPOIOIIONIBE30BAH Hsl, B
(hopMHUPOBAHUN MUPOBO33PEHUSI U 001IIEH
KyJIBTYPBI YEJIOBEKa, a TAK)KE 3KOJIOTHUECKU
000CHOBAaHHOTO OTHOMIECHHS K
CBOEMY 310pOBBIO M IIPUPOIHOM
cpene
Hroro no pazgeny 8
Paznen 2. YrieBoaopoabl

IIpenenbHble Bbubnuorexa IIOK | - Bnagers -YCTHBII o1poc;

21 YTJIEBOJIOPOBI — 5 https://m.edso0.ru/7| cuctemoii 3HaHU# 0 MHOrooOpazuu -pernieHue yueOHbIX U
aJIKaHBbI, f413b38 YTIEBOIOPOAOB, IX HOMEHKIATYPE U MIPAaKTUKO- OPUEHTHPOBAHHBIX
IIUKJIOATKAHBI H30MEpHH, O 3aad.

MPOCTPAHCTBEHHOM CTPOCHHUHU -
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HemnpenenvHeie bubmmoreka [IOK | opraHuueckux COeIUHEHUH, UX
2.2 YIIIEBOIOPOJIBL: 14 https://m.edso0.ru/7 | xumuyeckom
aJIKEHBI, aJIKaUCHBI, f413b38 B3aMMOJICHCTBHH, CITOCO0axX
ATKHHBI
Apomatuueckue Bubnuoreka [JOK
2.3 YTIIEBOAOPOIbI 8 https://m.edsoo.ru/7
(apewsr) f413b38
24 [pupoaHbIC HCTOUYHUKH Bubnuoteka IJOK | moiydeHus ¥ MPUMEHEHHS; - BBIICISTH -YCTHBIN OTPOC;
YTJIEBOJOPOJIOB M X 4 https://m.edso0.ru/7| cyiecTBeHHbIE MPH3HAKU CTPOCHUS U -penieHue yueOHbIX U
nepepaboTka f413b38 CBOWCTB MPaKTHKO- OPUCHTUPOBAHHBIX
YIIICBOIOPO/IOB, - YCTAHABINBATh 3a/1ad.
HPHYNHHO-
CIICJICTBCHHBIC 3aBUCHMOCTH CBOMCTB BELIECTB
25 I"anoreHnpou3BOIHEI € bubnuoreka LIOK | o CTPOCHNSI XUMUHYECKOH CBS3H,
YTICBOIOPOAOB 4 1 https://m.edsoo.ru/7 --00BSCHATL B3aUMOCBSA3b MEXKLY KJIacCaMu
f413b38 YIIICBOJOPOIOB; - COCTABIISITh CTPYKTYPHBIE
(hOopMyIT H30MEPOB U TOMOJIOTOB
YIIIEBOIOPO/IOB;
- 3aIUCHIBaTh YPAaBHCHUS XUMHYCCKHX
peakuuii;
OCYILECTBIATH CAMOCTOSTEIIBHBII ITOMCK
XUMHYECKOi nHpopMaruy, chopMUpOBaTh
YMEHUS: YCTaHABIMBATh NPHHAIC)KHOCTD
W3YUYCHHBIX
OPraHMYECKUX BEIECTB [0 UX COCTABY U
CTPOCHHIO K
OTPE/IEIIEHHOMY KJIACCY/TPYIIe COSANHEHHI,
JIaBaTh UM Ha3BaHHUS 10
cucremarnyeckoil Homenkiarype (IUPAC) u
MPUBOJINTS TPUBHATBHbIC HA3BAHHUS IS
OTIETbHBIX
NPEACTABUTENCH OpraHUYeCKHX
- BEIIECTB
Hroro no pazgeny 35
Pasnen 3. Kuciiopoacoaep:xauine OpraHu4ecKue coeTnHeHnst
Bubmorexa [JOK - 3HaTh - YCTHBIH OMpOC;
31 Criuprel. DeHon 11 https://m.edsoo.ru COEJIMHEHUS COZIEPIKAIIINE -pelenne yueOHbIX U
[7f413b38 MPaKTHKO- OPUCHTHPOBAHHBIX



https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38
https://m.edsoo.ru/7f413b38

3.2

Kap60HPIJ'ILHLIe COCIMHCHUA:

aIBICTU/IBI 1
KETOHBL.

Kapb6onoBsie

KUCTOTHL. CIIOKHBIC 3PUPBL
Kupst

21

bubnnoreka [IOK

https://m.edsoo.ru
[7413b38

3.3

VrneBobl

bubnnoreka [IOK

https://m.edsoo.ru
[7f413b38

(hYHKIMOHAITBHBIC TPYIIIBI ATOMOB;

- OIIPEIeNsATh NX BIUSHIH UX Ha
CBOICTBA BEIIECTB,
CYITHOCTH M 3HAUYCHHUH BOJIOPOJHOM
CBSI3H;
- IPAUMEHSATH 3HAHUS IS OOBSICHEHHS
XAMHYECKUX
CBOMCTB BEIICCTB HA OCHOBE
JKCIIEPUMEHTA; - ONPEIEIIATh B3AUMHOE
BIIMSHUE B
aToMax CIIHPTOB U (PCHOJIOB, AJIBICTHIOB,
KapOOHOBBIX KHCIIOT;

— JlocTukeHue pe3ysibTaToB
pasiena
BBIITYCKHUK HAYYUTCH;

— OINEpUPOBATh HA3BAHUSIMU
KHCIIOPOJACOACPHK ALUX

OpraHUYECKUX COETMHEHUN;
MMOHUMATh IPUIUHBI MHOTOOOpa3us
KHCIJIOPOJICOAEPHK ALUX
OpraHUYECKUX COETMHEHU;

— BIIQJIETh ME€XaHU3MaMHt XUMHYECKUX
peakuui
KHCIJIOPOJICOACPAK ALUX

OpraHUYECKHUX COETUHEHUH;

- BIAJIETh CrIoco0amu

MIPOMBILUIEHHOT'O CUHTE3a

METaHOJIa;

- BIAJETh

MPAKTUIECKUMU HABBIKAMH B
IUTAHUPOBAHUU U NTPOBEACHUU
SKCIIEPUMEHTOB, OIIICAHUH U 000OIICHUH
Pe3yIIbTaToOB HAOMIOICHUH,

— TPEICTABNIATH PE3YJILTATOB
HaOJIIOIeHUIA.

3a7ad,
-IIpaKkTH4ecKasl paboTa

Hroro no pazgeny

41

Pa3znen 4. A3oTconep:kaiine Opranndeckue CoeIMHEeHNUs
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AMWHEL
AMHHOKHCIOTEL. benku

12

bubnmorexa [JOK

https://m.edsoo.ru
[7f413b38

- pa3nuyarh BaXHEUIINE
a30TCOEpIKaINe OPraHNIECKHE
COCMHEHUS, HA OCHOBE CTPOCHUH U
XMMHUYECKHX CBOWCTB aMHHOB,
AMHUHOKHCIIOT ¥ OEIIKOB, NX HOIYYCHUH U
MPUMCHEHHH,

HAapOIHOXO3HCTB €HHOM 3HAUECHUH
BaYKHEHIINX

npeIcTaBUTENIeH;

- IPUMEHATH 3HAHUS IPH 0000IICHNH 1
pacLIMpEeHuH IPEeACTABIECHUN

00 OpraHNYecKNX OCHOBaHMIX,
0COOCHHOCTSIX amMQoTepHOCTH
OpraHUYECKUX BEILECTB,
TETEPOLMKINIECK UX COCIUHEHHUSX, 00
3JICKTPOHHBIX CMEICHUAX PH B3aUMHOM
BJIMAHHUHU AaTOMOB;

pa3BUBATH MO3HaBaTEIbHBII HHTEPECC,
HMHTCJIJICKTYaJIbH bIC 1 TBOPUCCKUE
CIOCOOHOCTH B TpoIiecce

peuICHr XUMUYCCKUX 3a/ia4, Ipr
OCYIIECTBICHUH MOMCKA XUMHYECKOH
nH(pOpMaLNK 1 ee IPE3CHTAINN B BU/IE
MPOEKTa; - MPHOOpeTaTh

MPaKTHYECKHE HaBBIKH B

TUTAHUPOBAHUH U TIPOBEJICHUH
SKCIIEPIMEHTOB, ONTMCAHUH 1 0000IIeHNN
pe3yJbTaTOB HAOJIOICHUM, PE/ICTABICHUH
pe3ynbTaToB

- HaOJIrOIEeHMIT

-YCTHBIH OIIPOC;
-peneHue yueOHbIX U
MPaKTHKO- OPHEHTUPOBAHHBIX
3azad,
-TIpaKTHYecKas pabora

Hroro no pazgeny

12

Pa3nen 5. BeicokoMosieKy IsIpHBIE COETMHEHUS
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51

CucreMaTH3UpOB aTh 3HAHUS O
BBICOKOMOJIEKYJISI PHBIX

COCIMHEHUSX; - Pa3BUBAThH

MHTEPEC K XMMUH KaK BO3MOXKHOH
obxactu Oymymiei mpakTHaecKoit
JIeATETbHOCTH,

9KOJIOTHIECKOTO MBIIUICHUS,
yOeXKIEHHOCTH B HEOOXOIMMOCTH OXPaHbI
OKpY>KaroLleH cpepl; -

OCYIIECTBIISATH IIOMCKA XUMHUYECKOH
nH(pOopMaLnK 1 ee IPE3SHTAINU B BUJIE
MIPOEKTa; - MPHOOpeTaTh

TMPaKTUYCCKUEC HaBBIKU B
IJIaHUPOBAHWU U ITPOBEACHUU

- YCTHBIH OIIPOC;
-peneHue yueOHbIX U
MPaKTHKO- OPHEHTUPOBAHHBIX
3azad,
-TIpaKTHYecKas paboTa

bubnuoreka [IOK 9KCIIEPUMEHTOB, OTIMCAHUH U 0000IIICHUH
BBICOKOMOJIEKYJISIPH ble 6 https://m.edsoo.ru PE3yNbTaTOB HAOIIOICHUIA, IPEICTABICHUM
COCIMHEHUS [7f413b38 pe3ylIbTaToB
HaOJIIOICHUIA.
HWroro no paszaeny 6
OBIEE KOJIMYECTBO YACOB
110 102

[MPOI'PAMME
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11 KIIACC

KoaunyecTBo yacoB

CIIMCOK MTOI'0OBBIX IVIAHUPYEMBIX

CI0C00 OLIEeHKH

DJIeKTPOHH pe3yJabTaToB ¢ HUTOTOBBIX
HaumeHnoBaHue pa3nejioB H Kon Hpakr ble yKa3aHHeM 3TanoB uxX GopMHUPOBaAHUS IJIAHUPYEMBbIX
Ne n/m TeM NPOrpaMMbIl Tpoa wrecKkne (uudposbie) pe3yJ1bTaToB
bHBIE PaoThI oGpazoBaTe
Bcero pado BHBIC
ThI pecypchbl
Pa3gen 1. Teoperuueckne 0CHOBbI XHMUHU
BIIAJICHUE CUCTEMOM - YCTHBIH OIIPOC;
XUMHUYECKHUX 3HAaHUH, KOTOpast BKJIIOYAET: -pernieHue yueOHbIX U
OCHOBOTIOJIATAIOIINE TTOHITHS — HPaKTHKO-
XUMHUYECKHI DJIEMEHT, aTOM, SIIPO aToma, OPHEHTHPOBAHHBIX
W30TOIIBI, JICKTPOHHASL 3ama4
000J109Ka aToma, s-, P-, d-aTomMHbIE
Crpoenne aToMa. opbuTanu, OCHOBHOE U BO3OYKIEHHOE
[Nepuoangeckuii 3aKoH COCTOSIHUS aTOMa, THOPHIU3ALINSI aTOMHBIX
[Nepuoanueckas cucrema opbwuraneit, HoH, MOJIEKYyIa,
XUMHYICCKUX bubnmroteka BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIILHO CTh,
11 anementoB JI. I. MenneneeBa 9 HOK CTeneHb
https://m.eds00.r | okucIeHus], XUMUYIECKAs CBS3b
u/7f 413b38 (KOBaJIeHTHAsl, HIOHHAs!, METAJTMYECKas,

BOJIOPO/IHAS), KPUCTAJUINYECKAasT

peméTKa, XUMHYIecKas peakuus, pacTBop,
NIEKTPOIIUTHI, HEITIEKTPOIIUTEI,
ANEKTPOIUTUYECKAS IUCCOLUAIIMS,

CTENEeHb IUCCOLUMAIMH, BOIOPOAHBII
roKasareb,

OKHUCIIUTEIb,

BOCCTaHOBHUTEIb, TEIIOBOH dPPEKT
XUMUYECKON peaKIu, CKOPOCTh XUMUYECKOU
peaxIyy, XUMUYIECKOe paBHOBECHE; TEOPHUHU U
3aKOHBI (TEOPHS SIEKTPOIUTHIECKOM
JIMCCcolMalug, nepuoaudeckuii 3akon J1.1.
MenieneeBa, 3aKOH COXpaHEHUsI MacChl
BEIIIECTB, 3aKOH COXPaHEHUS M IIPEBPAIICHUS
SHEPTUU NPU XUMUYECKHUX
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peaknusx, 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH
JIEWCTBYIOINX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUIA SI3bIK XUMUH,
MHPOBO33PEHUCCKIE 3HAHMUS, JIe)KAIIHE B
OCHOBE ITOHUMAaHUS IPUIMHHOCTHU H
CHCTEMHOCTH
XUMHWYECKIX SBICHUI; COBPEMEHHEIE
MIPEICTaBICHUS O CTPOCHUH BEUIECTBA Ha
ATOMHOM, HOHHO- MOJICKYJISIPHOM 1
HAJIMOJICKYJISIPHOM YPOBHSIX;
MpEACTABJICHUA O MEXaHU3MaX XUMHUYCCKUX
peakiuii, TepMOTUHAMUYECKUX U
KUHETUYCCKUX 3aKOHOMEPHOCTAX UX
MMPpOTCKaHuA, 0 XUMHYCCKOM
PaBHOBECHH, pacTBopax u
JICTICPCHBIX CUCTEMAX;
(baKkTOJIOTIYECKHE CBEJICHHS O CBOMCTBAX,
cocTage, MOIyYCHUN 1
0€30I1acCHOM HCTIOTb30BaHUH BAKHEHIITHX
HEOPraHUYECKHUX BEIIECTB B OBITY U
MPaKTUYECKOU
JIEATEIbHOCTH YeJIOBeKa, O0IINX
HaYYHBIX IPUHIOUIIAX XUMUYECKOTO
MPOU3BO/ICTBA;
c(hOpMUPOBAHH OCTh YMEHHS
HCIIOJIb30BATh XUMHUYCCKYIO0 CUMBOJIMKY JJIA
cocTaBJIeHUs (OPMYI BEIIECTB M ypaBHEHUI
XUMHYECKIX PEaKIUH, CHCTEMaTHYECKYIO
HoMmerknarypy (IUPAC) u
TpUBHAITEHEIC
Ha3BaHU OT/ICIBHEIX BEIICCTB;
c(hOpMUPOBAHH OCTh YMEHHS
OIIPENEIIATH
BAJICHTHOCTH U CTCIICHb OKUCIICHUS
XUMHUYECCKHUX
DJICMCHTOB B COCITMHCHUAX, BU
XUMHUYECKOH CBs3M (KOBAJICHTHASI, HOHHAS,
MeTaJTH4YecKasi, BOJIOPOIHAS ), THIT
KPHUCTAJUTMYIECKON PEIETKH
KOHKPETHOTO BEIlleCTBa




CdhopmupoBaTh COBpEMCHHBIC
MpeICTaBJICHUS O CTPOSHUH BEIECTBA HA

- YCTHBIH OMpOC;

-peleHne yaeOHbIX U

ATOMHOM, HOHHO- MOJICKYJISIPHOM 1 MIPaKTHKO-
HaJIMOJIEKYJISIPHOM YPOBHSIX; OPHUECHTUPOBAHHBIX
1.2 MIPEICTABICHAS O MEXaHN3MaX XUMHUECKUX 3a1a4,
peakiuii, TepMOJTMHAMHYIECKUX H - KOHTPOJIbHAS
KUHETHYECKHX 3aKOHOMEPHOCTSIX HX pabora
HPOTEKaHHs, O XUMHUYECKOM
paBHOBECHH, pacTBOpax u
JICTIEPCHBIX CHCTEMAX;
CrpoeHue BelecTsa. bubnuoreka (haxronornueckue
MHoroo0pasue BeIecTs 11 HOK CBEJCHHUS O CBOMCTBAX, COCTaBE,
https://m.edsoo.r | mony4yenuu u
u/7f 413b38 6€e30I1acHOM HCITOJIL30BAHUH BAKHEHIIINX
HCOpPraHM4€CKuX BCUICCTB B 6LITy nu
MIPAKTHIECKON
JeATEIIHOCTH YeJIOBEKa, OOLTHX
Hay4YHBIX IPUHIUIIAX XUMHUIECKOTO
TPOM3BOJICTBA;
cOpMHPOBAHHOCTH YMEHUS - YCTHBIH OIIPOC;
XapaKTepu30BaTh XUMUUECKUE -peleHue yueOHbIX U
peaKLuH, JIe)Kallue B OCHOBE NPaKTHKO-
HPOMBIIUICHHOTO HOJIYYeHHUs! CEPHOU OPUCHTUPOBAHHBIX
KHCIIOTBI, aMMHaKa, OOLINe Hay4dHbIC 3aj1ay,
NPHHIHUITEI XUMHYECKUAX POU3BOJICTB; -MPaKTHYeCcKas
Le1eco00pa3sHOCTh MPUMEHEHHS pabora, -
bubmmoTteka HEOPraHMYECKUX BEILECTB B KOHTpOJIbHAs padoTa
13 Xumrdeckre peakium 19 HOK MIPOMBINIICHHOCTH | B OBITY C TOUKH
https://m.edsoo.r | 3penust
u/7f 413b38 COOTHOIIIEHHS PUCK- OJTH3a,;
Uroro no pazzeny 39
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Paznen 2. Heopranndeckasi Xumusi

OOBSICHATH 3aBUCUMOCTB CBOICTB BEIIECTB OT
BU/Ia XUMUIECKON CBSI3M U THIIA
KpHUCTaNINIECKOM

YCTHBIH OIIPOC;
-pemieHue y4eOHBIX U
MIPaKTHKO-

peméTky, OOMEHHBIH 1 IOHOPHO- OPHEHTHPOBAHHBIX
bubanoreka aKIENTOPHBIA MEXaHU3MBI 3ajay,
HOK 00pa3oBaHus -TIpaKTUYCCKast
21 Hemeransl 31 https://m.edso0.r | koBaJIeHTHOM CBS3H; pabora,
u/7f 413b38 - KOHTPOJIbHAS
pabora
OOBSICHATH 3aBUCHMOCThH CBOWCTB BEILIECTB - YCTHBIN ONIPOC;
OT BHJa XMMHUUYECKOH CBSI3U U THIA -pereHne yaeOHbIX U
KPHCTAJUTNIECKON NPaKTHKO-
peméTK, 0OMEHHBII U JOHOPHO- OPHUEHTUPOBAHHBIX
aKIENTOPHBIA MEXaHU3MBI 3azay,
bubnuoreka obpa3zoBaHus -TIpaKTHYecKas
2.2 Meranbt 23 HOK KOBAJICHTHOM CBSI3H; pabora,
https://m.edsoo.r - KOHTPOJIbHAS
u/7f 413b38 pabora
Hroro no pazneny 54
Paznen 3. Xumus u JKu3Hb
31 c(opMHPOBaHH OCTb TIPEACTABIEHUN: | - YCTHBIN OMpPOC;
0 MarepHalbHOM €IMHCTBE MHUPA, -peleHne yaeOHbIX U
3aKOHOMEPHOCTSAX M II03HaBaEMOCTH TIPaKTHKO-
SIBIICHUH TPUPOJIBI, O MEcTe u OPHUEHTHPOBAHHBIX
3HAYECHUH XUMHUH 3aj1ad,
B CHCTEME eCTECTBEHHBIX HayK -TIpaKTHYeCKast
n eé poiu B 0OecTieueHnN pabora,
YCTOHYMBOTO - KOHTPOJIbHAS
Pa3BUTHA, B pEIICHUH MPoOIIeM pabora
JKOJIOTHUECKOM,
SHEPreTU4eCcKon Y ITUIIEBOU
6e3omacHoCTH, B Pa3BUTHHU
MEIUIMHbBI, CO3ZIaHMH  HOBBIX MaTEpHANIOB,
MeTo 161 HO3HAHUS B XUMUH. XHUMUS bubanoreka HOBBIX HICTOYHHKOB SHEPTHUH, B
W KU3Hb HOK o0ecCIeUeHIN PaOHAIBHOTO
9 https://m.eds00. | npupoaOnONE30BaHHs
ru/7f 413b38 , B ()OPMUPOBaHUH MUPOBO33PEHHUS U OOIIEH

KYJIBTYPBI YEJIOBEKa, 4 TAKIKE IKOJIOTHIECKH
000CHOBaHHOIO

OTHOIIIEHHS K CBOEMY 3[I0POBBIO U
MIPUPOJIHOM cpefie
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Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10
IMPOT'PAMME
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