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MNOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma 1o XuMHUHM Ha YPOBHE CpemHEro oOIero odpazoBaHus pazpaboTaHa
Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
Oeneparuny», TpeOOBaHWI K pe3ynbraTaM OCBOeHHUs (enepanbHOW  00pa3oBaTENbHOMN
nporpammbl  cpenHero obmero obpazoanus(P@OIl COO), npencraBieHasix B denepanbHOM
rocyapcTBeHHOM oOpazoBarenbHoM cTanaapre COO, ¢ yuérom KoHuenuuu mnpernopaBaHus
yaeOHOrO Tpeamera «XuMus» B 00pa3oBaTeNbHBIX OopraHu3anusx Poccuiickoit Deneparuu,
peayIn3yroIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPAMMBbl, U OCHOBHBIX MOJOKeHUN «CTpaTeruu
pa3BuTHs BocnuTaHus B Poccuiickoit @enepauun Ha nepuox 1o 2025 roga» (Pacnopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha YpPOBHE YIIIYOJEHHOIO H3y4E€HUs 3aHHMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayyHOro oOpasoBanus ywanmxcsa 10-11 xmaccoB. M3ydyenue mpenmera,
peamuzyemoe B ycnoBUsX auddepeHIpoBaHHOTO, NpoduUiIbHOTO 00y4eHHUs, TPHU3BAHO
obecrieunTh OO0IIEOOPa30BATENBHYI0O M OOIICKYIBTYPHYIO TOATOTOBKY BBIITYCKHHKOB IIKOJIBI,
HEOOXOAMMYIO JUIS aJanTallid HUX K OBICTPO MEHSIOUMMCS YCIOBHSM J>KU3HH B COLIMYME, a
TaKKe JUId MPOJOJDKEHUs OOyd4eHHMs B OpraHM3alusx MNPOPEecCHOHAIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISETCA OAHOMN U3 NPUOPUTETHBIX TUCIUIIIMH.

B mnporpamme mno XuMHMM Ha3HaueHHE MpeaMeTa «XUMHsS» IOJIydaeT MOAPOOHYIO
UHTEPIpPETAlUI0 B COOTBETCTBUU € OCHoBomojararonummu mnonoxenusmu OGIOC COO o
B3aMMOOOYCIOBICHHOCTH LI€IeH, COAepIKaHus, pe3yabTaToB 00ydyeHusl U TpeOOBaHUI K YPOBHIO
IOATOTOBKM BBITYCKHUKOB. CBHUIETEIBCTBOM TOMY SIBJISIIOTCS CJEIYIOLUME BBINOJIHSAEMbIE
POrpaMMON 10 XUMUU QPYHKIIUU:

¢ uH(OPMAIMOHHO-METOIMYECKasl, peanu3alusl KOTOpOH oOecreynBaeT IOIydeHHe
NPEICTaBICHUs O ILEJsX, COJAepkKaHUMU, oOIel crpaTeruu oOydeHMs, BOCIIMUTAHUS U
pasBUTHUsL OOyYarOUMXCSl CPEACTBAMM NpPEAMETa, U3y4aeMOro B paMKaX KOHKPETHOTO
npogus;

e OpraHu3alMOHHO-ILIAHUPYIOLIAS, KOTOpass  IpeaycMaTpUBaeT oTpeJeNieHue:
OPUHIIUIIOB  CTPYKTYPUPOBAaHUS M TOCIEIOBATEIbHOCTH HU3y4e€HUsS y4eOHOro
MaTepuana, KOJIMYECTBEHHBIX M KAUECTBEHHBIX €0 XapaKTepUCTHUK, IOAXOI0B K
(GOpMHPOBAHUIO COJEPIKATEIBHOM OCHOBBI KOHTPOJSI M OLIEHKH 00pa3oBaTENbHBIX
JOCTH)KEHUH OOyJarolmxcsi B paMKax HTOrOBOM arTectaliud B (opme equHOro
rOCy/IapCTBEHHOTO AK3aMeHa M0 XUMUHU.

[Tporpamma [uis yriryOJaEHHOIO M3Y4EHUS XUMUU:

® YCTaHABJIMBAEeT MHBAPUAHTHOE NMPEIMETHOE COACPKAHUE, 00A3aTEIBHOE JUIsl U3YUEHUS
B paMKax OTHEIbHBIX MNpoQuied, MNpeaycMaTpuBaeT  paclpelelieHue |
CTPYKTYpUPOBAHHUE €ro MO KiIaccaM, OCHOBHBIM COJIEpXKAaTeNbHbIM JIMHUSAM/pa3ienam
Kypca;

e aéT NpUMEpPHOE paclpejielieHue yueOHOro BpeMeHH, PEKOMEH IyeMOro JUIsl U3y4eHus
OTJENBbHBIX TEM;

e [Ipe/ylaraeT MPUMEPHYIO IOCIEJOBATEIBHOCTh H3Yy4eHHsI ydeOHOro MaTepuaia ¢
y4€TOM JIOTHKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBsI3€il;

e 1aéT METOAMYECKYI0 HWHTEpHpeTaluio Ielned M 3a7ady HU3ydeHUs IpeAMera Ha
yIIyOJIEHHOM YpPOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
o0miero oOpa3oBaHMs, COAEPIKATEIBHONW XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3yJbTaTOB
OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMBI CPETHEro OOIIEro oO0pa3oBaHUs
(MMYHOCTHBIX, METANPEIMETHBIX, NPEJAMETHBIX), a TAKKE C YUETOM OCHOBHBIX BHJOB
y4e0HO-TT03HABATENFHBIX JIEHCTBUH 0O0y4aromerocss MO OCBOGHHUIO COJCPIKAHUS
npeamera.

[Io BcemM Ha3BaHHBIM MO3ULMSAM B IporpaMMme IO XUMHHM IpeIycCMOTpEeHa

IIPEEMCTBEHHOCTh C OOy4eHHMEM XHMHMH Ha YPOBHE OCHOBHOIO o0O0mero ooOpasoBaHus. 3a
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npefesiaMd  YCTaHOBJIGHHOM NpOrpaMMod MO XUMUMU — 00s3aTeabHON  (MHBapHUAHTHOM)
COCTABJISIFOIICH COJIEp)KaHMsl y4eOHOTO mpenMera «XUMHsD OCTaETCsl BO3MOXKHOCTh BBIOOpA €ro
BApUATUBHOM COCTABIISIONICH, KOTOpas JOHKHA OMPENIENSITHCS B COOTBETCTBUHM C HallpaBIeHUEM
KOHKPETHOTO MPOQHIIs O0OydeHHSI.

B coorBerctBUmM ¢ koHuenTyarbHBIMH TonoxeHusiMu DPIOC COO o Ha3zHayeHUH
peaIMeToB 0a30BOTO M YIIyONEHHOTO ypoBHEH B cucTeMe AuddepeHIITnPOBaHHOTO 00y4eHU 51 Ha
YpOBHE CpeaHero olrero o0pa3oBaHUsl XMMHS Ha YPOBHE YIITyOJIEHHOTO M3ydeHHUs HalpaBlieH
Ha peajlu3alyi0 TPEEeMCTBEHHOCTH C IMOCIEAYIOIMM 3TalloM IOJYyYeHHUS] XUMHUYECKOrO
o0pa3oBaHUsl B paMKax H3Y4CHHS CHEIUAIBHBIX ECTECTBEHHO-HAyYHbIX W XUMHYECKUX
JHMCHHUIUIMH B BY3aX U OPraHU3alMIX CPEAHET0 MpodecCHoHaTbHOr0 00pa3oBanus. B aToii cBs3u
u3ydeHue npeaMmera «XUMHUsS» OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha pacllMpeHue |
yIIyOJIeHuE TEOPeTHMUYECKOH M MNPAaKTHYEeCKOW MOATOTOBKUA OOYy4aroUMXCs, BbIOpaBIIMX
oTnpeeN€HHBIH TPOQUIb 0OydeHHs], B TOM YHCJIE C NEPCHEKTUBOW MOCIEAYIOMIEro MOTydeHHS
XAMHYECKOTO 00pa30BaHMs B OpraHU3AIMIX TPodecCHoHaTLHOTO 00pa3oBaHus. Hapsmay ¢ atum,
B cBere Tpeboanuit @I'OC COO k miaHUpYeMBIM pe3ylabTaTaM OCBOCHHS (enepaabHOR
00pazoBaTeNbHON MPOTPaMMBbl CPEIHET0 00Iero oOpa3oBaHHsI H3ydeHHE TpeameTa «XUMHsD)
OPUEHTHUPOBAHO TAKKe Ha PEIICHHE 3a/1a4 BOCIIUTAHUS U COI[MAIBHOTO Pa3BUTHUSA O0yJaIOIIMXCS,
Ha (opMupOBaHME Y HUX OOLICMHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH pallMOHANN3ALUH Y4eOHOTO
Tpyia ©  OOOOIEHHBIX CIOCOOOB  JEATEIBHOCTH, WMEIOIMX MEXKIUCIHUIIINHAPHBIN,
HaJIPEIMETHBIN XapakTep.

CocraBnsronmMy mipenaMera «XUMHUsS» Ha YPOBHE YIIYOJIIEHHOTO HW3Y4EHHS SIBIISIOTCS
yrayOnéHHbele Kypebl — «Opranuueckas xumus» U «OOmas U HeopraHuyeckas xumus». [lpu
OTpPENENIEHUH TMOIXOJA0B K OTOOPY U CTPYKTYpHOW OpraHu3alliM COAEpKAHHUS ITUX KypcOB B
nporpaMMe Mo XUMHUHU 3a OCHOBY mpuHATH nonoxkenuss PIOC COO o paznuuusx 6a30Boro u
yryOJaEHHOTO YpOBHEH M3ydeHUs MpeaMeTa.

OcHoBy conepxaHusi KypcoB «OpraHudeckas xumMus» U «OOI@s M HeEOpraHHWyecKas
XUMHUS» COCTaBJIIET COBOKYIMHOCTb NMPEAMETHBIX 3HAHUW M YMEHUH, OTHOCSLMXCS K 0a30BOMY
YPOBHIO HM3y4eHHs MpeaMeTa. DTa chcTeMa 3HAaHUN IOJIydaeT OMpeNesIEHHOE TEOPEeTHYECKOoe
JIOTIOJIHEHUE,  TO3BOJIAIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbImMi  00BEM
(axromorrmyeckoro Matepuana. Tak, Ha yrTyOJEHHOM ypOBHE M3y4EHHUs MpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAYUTENBHOTO YyBENUYEHUs 00BEMA 3HAHUM O XUMHUYECKUX JJIEMEHTax H
CBOMCTBAaX MX COCIMHEHUN Ha OCHOBE PACIIMPEHUS U YIIYOJeHHs IMPEICTABICHUIN O CTPOCHHUH
BEILECTBA, XMMHYECKOM CBS3UM U 3aKOHOMEPHOCTSX MPOTEKAHMS PEaKUii, pacCMaTpUBAEMBbIX C
TOYKU 3PEHUS] XUMHYECKON KUHETHKH U TePMOJAUHAMUKH. V3ydeHne mepruoInyecKoro 3akoHa u
[lepmonuyeckold  cucTeMbl  XMMHYECKMX  3JEMEHTOB  0Oa3upyercss Ha  COBPEMEHHBIX
KBAHTOBOMEXaHMYECKUX MPEJICTABICHUSAX O CTPOCHUN aToMa. XUMHUYECKas CBS3b OOBSACHSETCS C
TOYKU 3PEHHS] SHEPIeTHYECKUX H3MEHEHUW Npu e€ oO0pa3oBaHMM M pa3pylIeHUHU, a TaKKe C
TOYKM 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. [3ydeHue THUIOB peakuui JOMOIHAETCS
dopMupoBaHUEM MPEICTABICHUI 00 ANEKTPOXMMHUYECKUX MTPOIleccax U JIEKTPOJIM3€E PAcIlIaBOB
U pPacTBOPOB BEIECTB. B Kypce opraHMueckoldl XWMHM IPH PAacCMOTPEHUHU PEAKLMOHHOU
CIOCOOHOCTH COETMHEHUH yAemsieTcs 0co00e BHUMaHHUE BOIPOcaM 00 AJIEKTPOHHBIX d(perrax,
0 B3aMMHOM BIIMSIHUH aTOMOB B MOJIEKYJIaX U MEXaHU3Max pPeaxiuii.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJAECpKaHUE KypCOB XMMHU YIIyOJIEHHOTO YPOBHS
U3y4CeHUS JUIsI KJIAcCOB OMpeAeNEHHOro mpoduuis (IJaBHBIM 00pa3oM Ha WX CTPYKTYpy H
Xapakrep JOMOJHEHUM K oOwieil cuctemMe mpeIMEeTHbIX 3HAHU) OKa3bIBAIOT BIIMSIHUE CMEXHbIE
npeamersl. Tak, Hampumep, B COACPKAaHUHU MpeAMeTa I KIaCCOB XUMMKO-(PU3UIECKOTO
npodrutst 0OJBIIOE 3HAYCHHE OYIyT UMETh JIEMEHTHI Y9eOHOTO MaTepualia Mo OOIeH XUMHUU.
[lpy wu3ydyeHuu mnpenMeTa B JaHHOM cCiydae akleHT OyneT caenaH Ha OOIIHOCTh METOJOB
NO3HaHMS, OOIHOCTh 3aKOHOB U TEOPUN B XMMHMH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsI TeOpus
(MoniekynsipHasi Teopus B (U3MKE), 3aKOHBl COXpPAaHEHUS MacChl W DSHEPIUHU, 3aKOHbI

TCPMOANHAMUKU, DJICKTPOJIN3a, MPECACTABIICHUA O CTPOCHHUHU BEIICCTB U APYIroe€.
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B To e Bpems B coiepKaHUM MPEAMEeTa JUTsl KIIACCOB XUMHKO-OHOIOTHIECKOTO TTPOGUIIs
OONBIIMI yIETBHBIN BeC OyIeT MMETh OpraHMYecKas XuMus. B 3ToM ciydae mpemocTaBiiseTcs
BO3MOXXHOCTH JIs1 0oJjiee 0O0CTOSTETLHOTO PAaCCMOTPEHUSI XMMUUECKOW OpraHU3aIuy KIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAAT, K MPUMEPY, TaKUE CTPYKTYpHbIE
KOMITIOHCHTbBI, KaK JIMIIUABI, 6€J'IKI/I, YIJICBOAbI, HYKIICMHOBBIC KHCJIOTBI U APYIrUcC. HpI/I 3TOM
3HaHHUS O COCTaB€ U CBOMCTBAX MPEACTABUTENEH OCHOBHBIX KIACCOB OPTaHMYECKUX BEIIECTB
CIIy’)KaT OCHOBOM JIJISl U3YUEHUS CYIIHOCTH MPOIIECCOB POTOCHHTE3A, ABIXaHU S, TTUIIICBAPCHHUSL.

B mnnane QopMupoBaHus OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHUS OOIICHAYIHBIX
METO/IOB MO3HAHUS U ONbITa IPAKTHYECKOTO TPUMEHEHU S HayYHbIX 3HAHUN W3y4eHHUE IPeAMETa
«XuMus» Ha YyDIyONIEHHOM YPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3SX C y4eOHBIMHU
npeaIMeTaMH, BXOSIMMU B COCTaB MPEAMETHBIX o0nacTeil «ECTeCTBeHHO-HaYYHbIE PEIMEThIY,
«MaremaTtuka u uHpopmMaTuka» u «Pycckuil s3bIK U TUTEPATYPay.

Ilpy m3yueHun ydeGHOro mpeamera «XUMHS» Ha YIIyOIEHHOM YPOBHE TaKkKe, KaK Ha
YPOBHE OCHOBHOTO H CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM ypoBHE), 3amaueid
MEepPBOCTEIICHHOW 3HAYMMOCTH sIBIsieTcs (OPMHpPOBAHHME OCHOB HAyKd XHUMHHU KaK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKON JCSITETbHOCTH YeJOBEKa U OJIHOTO W3
KOMIIOHEHTOB MHPOBOI KyNnbTypbl. PemieHue 3Toil 3amaun Ha yrIyOIEHHOM YpOBHE U3Yy4EHUS
MpeaMeTa MpeanoiaracT peaan3alio TaKuX 1emeH, Kak:

e (QopmupoBaHHNE MPEACTAaBICHUN: O MaTEPUAILHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SBJICHUM MPUPOJIBI, O MECTE€ XUMUU B CHCTEME €CTECTBEHHBIX HAYK U
e€ Bemymeil posin B 00€CIeUeHUN YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA: B PEIICHUHU
mpoOJIeM SKOJIOTHYECKOH, DHEPreTHYSCKOW W THINEBON OE30MacHOCTH, B Pa3BUTHHU
MCINIUHBI, CO3JaHUKU HOBBIX MATCpUalioB, HOBBIX HCTOYHHUKOB OSHCPIruu, B
o0Oecrie4ueHu pallMOHAIIBHOTO  IPUPOJIONOIB30BAHUSA, B dopmMHEpOBaHUHT
MHUPOBO33pEHHUS U OOIIEH KyabTyphl YeJIOBEKa, a TAKKe IKOJIOTHUECKH 0O0CHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOJAHOU Cpelie;

® OCBOCHME CHCTEMbl 3HAHUM, JEKANMX B OCHOBE XHMHYECKOHW COCTaBJISIONICH
€CTeCTBCHHO-HAyYHOW KapTHHBI MHpA: (QyHAAMEHTAIbHBIX IOHSTUM, 3aKOHOB U
Teopnﬁ XUMHH, COBPCMCHHBIX HpCIICTaBJIeHI/Iﬁ 0 CTPOCHHH BCHICCTBA HA PA3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAaJIMOJICKYSIPHOM, 0
TEPMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX MNPOTEKAHUS XUMHYECKUX
peakuii, 0 XAMUYECKOM PaBHOBECHH, PACTBOpPAX W AWCIIEPCHBIX cHcTeMaX, 00 o0Immx
Hay4YHBIX MPUHIUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (JopmupoBanue y OOy4arOIMXCS OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHYECKUX 3HAHUM JUIsi OOBSCHEHHS KIIOYEBBIX HJEeH H mpobiiem
COBPEMEHHOW XHWMHH, IJIsI OOBSCHEHUS W TMPOTHO3UPOBAHUS SIBICHUN, MMEIOIIX
€CTECTBCHHO-HAYYHYI0 TPHUPOAY, TPAMOTHOTO peIleHUsT MTPOOJIeM, CBSI3aHHBIX C
XUMHUEH, MPOTHOBMPOBAHMSA, aHajiu3a M OIEHKHM C TO3UIUN HKOJIOTHYECKOMN
0€30IacHOCTH TOCIEACTBUN OBITOBOM M MPOU3BOJICTBEHHOMN JEATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKHMM IPOU3BOJCTBOM, HCIIOIB30BAHUEM U TepepabOTKON
BEILECTB;

e yrIyONieHHWE TMPEJCTABJICHUN O HaydHBIX METOJaX IO3HaHUs, HEOOXOIUMBIX IS
NpUOOpPETEHHS] yMEHUN OPUEHTHPOBATHCS B MUPE BEILECTB U OOBICHEHUS XUMUYECKUX
SBIIEHUM, HMMEIINMX MECTO B TMPHUPOAE, B TMPAKTUYECKOH JEATENBHOCTH U
MOBCEHEBHOM XKU3HU.

B miane peanuzanuu 1epBOOYEPENHBIX BOCIHUTATENBHBIX U pa3BUBAOUMX (GyHKIUN
[[EJOCTHON CHCTEMBbI CpeAHEro OOIIEro oOpa3oBaHUs MPU M3YYCHHH TIpeaMeTa «XuMHUs» Ha
VIIyONEHHOM YPOBHE OCOOYIO aKTYaJbHOCTh MPUOOPETAOT TAKUE IEJIH U 33a49H, KaK:

e BOCNHTaHUE YOSKIEHHOCTH B TO3HABAEMOCTU SIBJICHUW MPUPOIbI, YBAXKEHHUS K

MPOIIECCY TBOPYECTBA B OOJACTH TEOPETUUECKUX M MPHUKIAJAHBIX HCCIEAOBAaHUM B
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XUMUH, (POPMHPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

® pa3BUTHE MOTUBAIIMU K OOYyYEHHIO M TMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITMTAHUIO HA OCHOBE YCBOEHU S OOILEYEIOBEUECKUX LIEHHOCTEH;

® pa3BUTHE [O3HABATEIbHBIX HMHTEPECOB, HMHTEIIEKTyaIbHBIX M  TBOPYECKUX
ciocoOHOcTel oOydaronmxcs, (OpMUPOBAHHWE y HUX CO3HATEIBHOTO OTHOLICHHUS K
caMo00pa30BaHUIO M HENPEpPHIBHOMY O00pa30BaHUIO KaK YCIOBHIO YCIIEIIHOMN
npodeccuoHanbHOW U OOIIECTBEHHOUN AEATENbHOCTH, OTBETCTBEHHOTO OTHOLICHUS K
CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 30POBOM 00pase )KU3HHU;

e (QopmMupoBaHME YMEHHUI M HAaBBIKOB Pa3yMHOTO IPHUPOAOINOJIB30BAHMS, pPa3BUTHE
OKOJIOTUYECKOW  KyIbTypbl, = NpUOOpEeTeHHE  OMbITa  OOLIECTBEHHO-IIOJIE3HOU
AKOJIOTUYECKON JEATEIBHOCTH.

OOmee 4muCIO 4YacoB, MPEAYCMOTPEHHBIX ISl M3y4YE€HUS XMMHUHM Ha YIrIyOJIeHHOM YpPOBHE
cpenHero obmero obpasoBaHus, coctaBisier 204 wacoB: B 10 xmacce — 102 waca (3 dgaca B
Heneno), B 11 wracce — 102 yaca (3 yaca B Henero).
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COJEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASI XUMUs

TeopeTnyeckne 0CHOBBI OPraHUYe cKOil XUMUH.

[lpenver u 3HAUEHUE OPraHMYECKOH XUMHH, NPEACTaBICHHE O MHOTr000pasuu
OpPraHMYECKUX COCTMHECHUM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasienTHBIE BO3MOKHOCTH aToOMa yriiepoja. XMMHYECKas CBS3b B OPraHMUYECKUX COCTUHEHUSX.
Tunsl TuOpuan3aud aTOMHBIX opOuTanel yriepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOM
CBs13U (OOMEHHBIH M JJOHOPHO-AKIENTOPHbIN). TUIIBI epeKpbIBaHUS aTOMHBIX OpOUTael, G- U
n-cBs3U. OnuHapHas, ABOWHas M TpolHas cBs3b. CrnocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
opranuyeckux BemecTB. [loHsTre o cBoOOHOM paaukaie, Hykieoduiae u anekTpoduIe.

Teopust cTpoeHHs oOpraHudeckux coequHeHuid A.M. byriepoBa u coBpeMeHHBIE
IPEICTaBICHUS O CTPYKTYPE MOJIEKYNl. 3HaYEHUE TEOPUH CTPOEHUSI OPraHUUYECKUX COETMHEHUH.
Monekynsipusle ¥ CTpyKTypHble Qopmynbl. CTpykTypHble (OPMYIbl Pa3TUYHBIX BHUJIOB:
pa3BépHyTas, COKpaliéHHas, ckeneTHas. M3omepus. Bupael u30Mepun: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. DJEKTPOHHbIE A(PQdEeKTl B MOJIEKYIaXx OpPraHMYECKUX COEIUHEHMI
(MHIYKTUBHBIN 1 ME30MEPHBIN d(PPEKTHI).

[IpencraBnenue o Kiaccu(PpUKaUM OpraHUYECKUX BeulecTB. [loHATHE O (QPyHKIMOHAIBHOM
rpynmne. ['omonorusa. I'omonormyeckue psiapl. CuctemMaTnyeckasi HOMEHKIATypa OpraHHUYecKHX
coenuaeHuit (IUPAC) u TpuBuaabHbIe Ha3BaHMS OTICIBHBIX ITPEICTABUTEIICH.

Ocobennocty ©  wiaccu(uKanus  OpraHUYECKUX  peakuuii.  OKHUCIUTENBHO-
BOCCTaHOBUTEIILHBIC PEAKIIUU B OPTAHUYECKON XUMHUH.

DKCHepuMEHTaIbHbIE METO/bl M3YYEHHS BEILECTB M MX MPEBPALICHUN: O3HAKOMJIEHHE C
oOpasliaMi OpPraHMYECKHX BEIECTB M MaTepHallaMd Ha MX OCHOBE, OMBITHI IO MPEBPALICHUIO
OpraHMYeCKMX BEILIECTB TIpU HarpeBaHuu (IJaBieHUe, oOOyIIMBaHME M TOPEHHE),
KOHCTPYMPOBAHUE MOJIENIEH MOJIEKYST OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanbl. ['oMonornueckuil psia ankaHoB, oOmast (Gopmyna, HOMEHKIATypa U M30MEpHs.
DIIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ allKaHOB, SP3-rMOpHAN3alKs aTOMHBIX
opOuTaneit yriepojia, 6-cBsi3b. U3nuecKkue CBOMCTBA aJTKAHOB.

XUMHYECKHE CBOMCTBA alKaHOB: PEAKIUU 3aMEIICHUS, U30MEpU3aIUH, IeTUIPUPOBAHHUS,
HUKIN3alUKM, THPOJU3a, KpPeKWHra, ropeHus. lIpencraBieHne o MexaHU3ME peaKIHUil
PaAUKaIBHOTO 3aMEIEH U

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U IPUMEHEHHE alTKaHOB.

[uxnoankanel. OOmas GopMyna, HoMeHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOEHUS U
XMMUYECKHX CBOWCTB MalblX (LUKIONPONAaH, LUKIOOyTaH) M OOBIYHBIX (IIUKIONEHTaH,
[UKJIOTeKCaH ) UKI0alKaHOB. CriocoObl MOJTy4eHUs ¥ IPUMEHEHHUE [IUKI0AIKaHOB.

AnkeHbl. ['oMonornueckuii psifi aikeHOB, o0mas GopMmyna, HOMEHKIATYpa. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN AJIKEHOB, SP?-rHOpUAM3allMs aTOMHBIX OpOHMTaiei
yraepoaa, 6- U m-cBs3u. CTpyKTypHasi U reoMeTpudeckas (Iiuc-TpaHc-) uoMepus. Gusnueckue
CBOMCTBA alKeHOB. XUMHYECKHE CBOWCTBA: PEAKUMHM MPHUCOCIUHEHUS, 3aMEUICHHS B O-
MOJIOKEHUE TMPHU JIBOMHOW CBS3M, MOJIUMMepuU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbI€ peakiiny Ha ABOHHYIO CBsA3b. CIOCOOBI MOIYYEHUs U TPUMEHEHHUE AIKEHOB.

Ankamuensl.  Knaccudukanuss — ankagueHoB  (CONpsDKEHHBIC,  M30JIMPOBAHHBIE,
Kymynuposaunvie). (OCOOEHHOCTH  SJEKTPOHHOTO CTPOEGHHUS M XMMHUYECKMX CBOMICTB
CONpsDKEHHBIX AUEHOB, 1,2- n 1,4-npucoenunenue. [lonmuMepuszanus cCOnpsHKEHHBIX TUEHOB.
CnocoObl motydeHus: 1 TPUMEHEHUE aIKaJUEHOB.
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Ankunbl. ['oMonornveckuid psii ankuHOB, OO0ImAs (opMysia, HOMEHKIATYpa U M30MEpHSL.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AJIKWHOB, SP-TUOpHUAM3AINs aTOMHBIX
opOutaneit yrnepona. duU3MYECKHME CBOMCTBA QJIKMHOB. XHMHYECKHE CBOMCTBA: pEaKIUMH
NPUCOEIUHEHHUS, TUMEPU3AllUd U TPUMEpPU3ALNH, OKUCIeHUs. KucaoTHbIe cBOWMCTBA alKWHOB,
MMEIOLMX KOHIIEBYIO TPOMHYIO CBsi3b. KauecTBeHHbIE peakiuu Ha TPOWHYIO CBs3b. CIIOCOObBI
MOJIY4YEHUSI 1 TPUMEHEHUE AJIKUHOB.

ApomaTrdeckue yriaeBoaopoas! (apeHbl). ['oMomorndeckuii psi apeHoB, obmas Gopmyia,
HOMEHKJIaTypa U M30MepHus. DIJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIIbI OeH30J1a.
®duznyeckue CBOMCTBa apeHOB. XMMHMUYECKME CBOWMCTBA OEH30Jla U €ro rOMOJIOTOB: PEaKIINU
3aMElIEHUsI B OEH30JbHOM KOJIBIIE U YITIEBOJAOPOAHOM pajuKalle, peakUUu IPUCOCAUHEHUS,
OKHCIIeHHEe roMoJioroB Oensona. IlpeacraBnenrne 06 OpuEeHTUPYIOIIEM JACHCTBUU 3aMeCTUTENeH
B OCH30JIbHOM KOJIBIIE Ha MpUMEpEe aJKHJIBHBIX PAJUKaJIOB, KapOOKCHIIBHOM, I'IPOKCUIIBHOM,
aMHHO- W HUTPOTPYIIIBI, aTOMOB rajoreHoB. OCOOCHHOCTH XWMHYECKUX CBOMCTB CTHPOJIA.
[Momumepuzanus  ctupona. CrnocoObl  MONMydyeHUss U NPUMEHEHHE  apoOMaTHYEeCKUX
YITIEBOIOPOAOB.

[Ipuponusiit ra3. Ilonyraeie HedrsaHble ra3sl. Hedgrs n e€ mpoucxoxaenue. KameHHbIN
yrojib W TPOAYKTHl ero mnepepaboTku. CrocoObl mepepadoTKu HEeTH: MEePEroHKa, KPEKUHT
(TepMUYECKUH, KaTaTUTHYECKHil), pupopMuHT, nuponus. [Ipoxykrsl nepepabotku HedrH, HX
MPUMEHEHNE B TPOMBIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXKIY pa3IMUHbIMU KJIACCAaMU YIIIEBOAOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOAHBIX YINIEBOJAOPOJOB. Peakuuu 3amelnieHus
rajoreHa Ha TUJIPOKCOTPYIIY, HUTPOIPYINy, IUaHOIpynny, amuHorpymnmy. JleiicTBue Ha
TaJIOTEHIIPOM3BOAHBIE BOJHOIO M  CIOMPTOBOIO  pacTBopa Iuénoud. BzaumopaeiictBue
JUTaJOreHAJKAaHOB C MarHueM M LUHKOM. [IoHSATHE O METalsIoOpraHM4ecKuX COEIUHEHUSIX.
Hcnonp3oBaHue TrajJOreHIPOU3BOAHBIX VYITIEBOJAOPOAOB B OBITY, TEXHHUKE U MpPU CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTaIbHBIE METOJbl M3Y4EHHUs BELIECTB M UX IMPEBpAIICHUN: H3ydeHHE
¢u3nUeckuXx  CBOMCTB  yIIEBOAOPOJOB  (pacTBOPUMOCTh),  KAa4€CTBEHHBIX  pPEaKIUid
YITIEBOJIOPOAOB Pa3IMYHBIX KIaccoB (oOeciBeurBaHNEe OPOMHONM MIIM MOAHOM BOJBI, pacTBOpa
IepMaHraHaTa KaJus, B3aMMOJEHCTBHE alleTUJIEHAa C AaMMHUAYHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApY)KCHHE YIJiepoJa W BOJOPOJa B OPraHMYCCKHX BEIICCTBAX,
[OJlydeHUE HTUJICHA M H3Y4eHHE €ro CBOICTB, O3HakomjeHHue ¢ koyuiekuusMu «Hedrb» u
«Yromp», ¢ oOpa3mamMu IJjacTMacc, KaydyKOB M PE3UHBI, MOJACIHPOBAHUE MOJIEKYI
YIJIEBOJIOPOJOB U TaJIOTEHIIPOM3BOIHBIX YIJIEBOIOPOIOB.

Kucaopoaconepxanme opraHuyeckKue coeJHHeHHS.

[IpenenvHble oxHOaTOMHBIE CcHUPTHL. CTpoeHHE MOJEKyd (Ha MpUMEpe MeTaHoJla U
staHona). ['oMonornyeckuit psin, oOmast popMyna, H30MEpHs, HOMEHKIATypa U KIacCH(UKAIUSL.
dusnyeckue CBOMCTBA IPEACIBHBIX OJHOATOMHBIX CIUPTOB. BOXOpOAHBIE CBSA3U MEXKAY
MOJIEKYJlaMid ~ CIIUPTOB. XHMMHYECKHE CBOICTBA: pEAaKUMM 3aMelleHus, JAerHjapaTalui,
OKHCJIEHU s, B3aUMOJIECHCTBUE C OPTaHMYECKUMU U HEOPraHM4eCKUMH Kuciaoramu. KauecrsenHas
peakuusi Ha OJHOATOMHBbIE CIUPTHI. JleiicTBHE 3TaHOJAa M METaHOJa Ha OPTaHU3M 4eJOBeKa.
CnocoObl motydeHus 1 TpUMEHEHUE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upel, HOMEHKIaTypa U u3oMepus. OCoOOEHHOCTH (M3UYECKUX U XUMHYECKUX
CBONCTB.

MHoroaToMHbl€ CHHUPTHI — 3THJICHIIMKOJIb M NIHAIEpuH. Dusnueckne M XUMUYECKUE
CBOMCTBA: PEAKUMM 3aMELICHUS, B3aUMOJCICTBHE C OPraHMYeCKUMH U HEOPraHMYECKUMU
KUCJIOTaMH, Ka4yeCTBEHHasl peaklusl Ha MHOTOATOMHbIE€ clUpTHL. [IpencraBieHue o MexaHu3Me
peakiuii HyKI1eo(uJIbHOTO 3amMeleHus. JlelficTBre Ha opraHu3M denoBeka. CrocoObl MOTydeHU s
Y IPUMEHEHNE MHOTOaTOMHBIX CIIUPTOB.

®enoin. CTpoeHue MOJIEKY/bl, B3aHMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30IbHOTO SIpa.

dusnueckue cBoicTBa (bCHOJ'Ia. OCOOEHHOCTH XHUMHUYECKAX CBOWCTB (1)CHOJ'Ia. KauecTBennrie
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peakuun Ha ¢enon. Tokcmunocts ¢eHonma. CrocoObl MONYy4eHHUS W TpPHUMEHEHUe (eHoa.
®enondopmanpaeruiHas cMoa.

KapOoHnunbHble coeqUHEHUs] — albAeTHAbl U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Trpynmnbl. l'oMoniormyeckre psapl albAETHIOB M KETOHOB, oOI@s Qopmysna,
U30MepHsl W HOMeHKIaTypa. Du3nMdeckiue CBOWCTBA allbJACTUIOB M KETOHOB. XHWMHYECKUE
CBOMCTBAa alpACTHAOB U KETOHOB: peakuuu mpucoequHeHus. OKuCICHUE albIEeTHI0B,
KaueCTBEHHBIE peakuuu Ha anpiaeruabl. CrocoObl MOMydeHHS U NMPUMEHEHHUE albJCTHIIOB U
KETOHOB.

OIHOOCHOBHBIE TpeaeNbHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKIarypa. Puinyeckue CBOHCTBA OIHOOCHOBHBIX
npenenbHbIX KapOOHOBBIX KHUCIOT. BogoponHble CBs3M MEXKIy MOJIEKYyIaMU KapOOHOBBIX
KUCJIOT. XUMHYECKAE CBOWMCTBA: KUCIOTHBIE CBOMCTBA, peakuusi dTepuUKaNU, pEeakiuu C
y4acTHEM YIJIEBOJIOPOIHOTO paankaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHI. [loHsiTHE
0 TIPOM3BOJIHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX d(upax. MHOT0OOpa3ne KapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIEIBbHBIX U apOMATUUYECKUX KapOOHOBBIX KUCIOT, AUKAPOOHOBBIX
KHCIIOT, TUIPOKCHKApPOOHOBBIX KUCIOT. [lpeacraBuTenn BBICHMX KapOOHOBBIX KHCIIOT:
CTeapuHOBas, MaJbMUTHHOBAs, OJEHUHOBAs, JUHONEBAsA, JUHONEHO6dsi KUCIOTHL. CrocoOsl
MOJIy4CHUSI M TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonorudeckuit psin, obmas dopmynia, U30MepUs U HOMEHKIATypa.
Pu3nYECKUe U XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIOW M HIEIIOYHOM Ccpefe.

Kupsr. CtpoeHue, ¢pusnyeckne ¥ XUMHUUYECKHE CBOMCTBA KUPOB: TMIIPOJINU3 B KUCIOH U
meso9Hol cpene. OcoOOSHHOCTH CBOWCTB )KHPOB, COJIEPIKANMX OCTATKA HEMPEACTHHBIX JKUPHBIX
KUCIOT. JKupel B IpUpOJE.

MBpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBHE.

OOmast xapakrepucThka yriieBojoB. Kiaccudukauus yrineBonoB (MOHO-, IU- |
nonucaxapuabl). MoHocaxapuJsl: TIIOK03a, (PyKTo3a, ranakro3a, pubo3a, ae30kcupudo3a.
®dusnyeckue CBOMCTBA M HaxoxkaeHHEe B Ipupoae. PorocuHTe3. XUMHUUYECKUE CBOWCTBA
TJIOKO3bI: PEaKkWh C YJ4aCTHeM CHUPTOBBIX W aJbJCTHJHON TpPYII, CHUPTOBOE W
MOJIOYHOKHUCIIOe OpoxeHue. [IpuMeHeHUe TIJIIOKO3bl, €€ 3HaYeHHE B JKU3HEICATEIIbHOCTH
opranusma. Jlucaxapunapl: caxapo3a, MajlpTO3a M JIakTo3a. BoccTaHaBiauBaoonme U
HEBOCCTaHaBJIMBAIOIMeE aucaxapuibl. ['maponus aucaxapunoB. Haxoxknenue B mpupoae u
npuMeHeHue. [lommcaxapuapl: Kpaxman, TIHKOTeH W 1eutono3a. CTpoeHHe MaKpOMOJEKYI
KpaxMayia, IIMKOIeHa U LeUIoio3bl. Pu3nueckue CBOICTBAa KpaxMaiga M I€JUTIOJIO3bI.
XUMHUYECKHE CBOMCTBA Kpaxmaia: TUIPOJIM3, KAUeCTBEHHAs peakuus ¢ MOJOM. XU MHYECKHE
CBOMCTBA IIEJIIIOJIO3bI: THAPOIIN3, MoJTydeHrne 3(pupoB 1emnoo3bl. [lonsTre 00 HCKyCCTBEHHBIX
BOJIOKHAX (BHICKO3a, all€TaTHBIN IIEIIK).

DKcIepUMEHTAIbHBIE METO/bl M3y4eHHUs] BEIIECTB M MX MPEBpAIlleHUiIl: paCTBOPUMOCTH
pa3IMYHBIX CIOUPTOB B BOJE, B3aMMOJCHCTBHE ITAHOJNA C HATPUEM, OKUCIEHUE STHIIOBOTO
CUpTa B aJbJCTH] Ha PACKAUIEHHOW METHOW MPOBOJIOKE, OKHUCICHHE JTHIIOBOTO CIUpPTa
TUXpOMATOM Kamusl (BO3MOKHO HCIOJB30BAaHNE BUIEOMATEPHANIOB), KAUECTBEHHBIEC PEaKI[MU Ha
anpaerusl (¢ ruapokcuaoM auammuHcepeodpa(l) u ruapoxeuaom meau(ll)), peakius rumnepruHa
¢ ruapokcuiom Meau(ll), xuMudeckne CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE
pacTBopa IoKo3bl ¢ ruapokcunom meau(ll), B3ammopelicTBue kpaxmana ¢ MOAOM, pEIICHHE
IKCIIEPUMEHTAIBHBIX 33124 110 TeMaM «CrupThl U GeHOIbI», «KapOoHOoBBIE KUCIOTHI. CII0KHBIE
3ups».

A3oTcoaepikalme OpraHu4veckKue coeJrMHeHusl.

AMHHBI — OpraHMYeCKHE TIPOM3BOAHBIE aMmHuaka. Kiaccuukamuss aMHUHOB:
anudaTHvecKue U apoMaTUUecKHe; MepBUYHbIC, BTOPUYHBIE U TpeTU4YHble. CTpOEHHE MOJIEKYI,
oOmas dopmyrna, u3oMepus, HOMEHKIATypa U (pu3ndeckue CcBOMCTBA. XMMHUYECKOE CBOWCTBA
amM(aTHIecknx aMHHOB: OCHOBHBIE CBOICTBA, ANKUJIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX

aMHUHOB C a30TUCTON KUCIO0TON. COJIN aIKNIIaMMOHH .
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AHUIIMH — IPEeACTaBUTENb AaMUHOB apoMaTHieckoro psina. CTpoeHue aHuianHa. Bzaumuoe
BJIMSIHUE TPYIIl aTOMOB B MoJieKylle aHuJIuHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHUJIMHA.
KauectBennble peakunu Ha aHwiIMH. CrocoObl MOMydeHUS U TpUMEHEHHe anu@aThyecKux
amMuHOB. [loyueHue aHuIMHA U3 HUTPOOEH301a.

Amunokucnotel. Homenknatypa u  u3zomepus. OTthenbHble TNPEACTaBUTENN O~
AMUHOKHUCIIOT: TIHUIUH, anaHuH. Ou3ndeckue CBOWCTBA aMHHOKHUCIOT. XUMUUYECKHE CBOIMCTBA
AMHHOKHUCIIOT KaK aM(pOTEPHBIX OpPraHMYECKHUX COCAWHEHHM, peakuusi IOJIMKOHIACHCAIUH,
oOpa3oBaHue MENTUIHON CBs3U. buonornueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUIPOIIN3
IIENTU]IOB.

benku kak npuponHbie moaumepsl. IlepBuuHas, BTOpUYHass M TPETHYHAsl CTPYKTypa
OenkoB. XMMHUYECKHE CBOMCTBA OENKOB: TUAPOJIN3, JIEHATYpallUsl, KAUeCTBEHHbIC PEaklUH Ha
OemnKHu.

OKCIIepUMEHTalIbHbIE METOJbl H3Y4eHHUs BELIECTB U HX IPEBpAIICHUI: pacTBOpEHHUE
OenkoB B BOJE, JeHATypalus OCJKOB IPHU HarpeBaHUM, I[BETHHIE PEaKMH Ha OelKH, peleHne
DKCIIEPUMEHTAJBHBIX 3a/ad IO TeMaM <«A30TCOJAEpKAIMEe OPraHWYECKHE COECOUHEHUS» W
«Pacrio3HaBaHHE OPraHMYECKUX COCAMHEHUI.

BricokoMoJie Ky IsipHbIe COeIMHE HUS .

OCHOBHBIE TOHATUS XUMHUHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEpP, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEpHU3alMU, CpeaHss MoyeKyinspHas wmacca. OCHOBHBbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIIIPHBIX COEIMHEHHUH — MOJMMEPU3AIIUS U TTOJUKOHICHC AU

[TonumepHbie MaTEepUATIBI. [Tnactmacchl (monu3THIIEH, MOJIUTIPONUJIEH,
MOJINBUHUWIXIIOPH, MOJUCTU PO, MOJIMMETUIIMETaKpUJIaT, MOJIMKapOOHATHI,
nonudTUNeHTepedranar). YTunusanus u nepepaboTka MiIacTUKA.

DOnacToMepsl:  HATypajdbHBIH  KaydyK, CHHTETHYeCKHe Kayuyyku (OyTaaueHOBBIH,
XJIOPOINIPEHOBBIN, U30IIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BosnokHa: HaTypalibHBIE (XJIOMOK, LIEPCTh, IIENK), MCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalIpOH U JIABCaH ).

[lonmumepsl  cnenuanabHOrO  HasHayeHUs (TeduoH, KeBlap, d3JIEKTPONPOBOISIIKE
OJIUMEPBI, OMopa3ziaraeMple MOJIMMEPHI).

OKcIepuMEHTaIbHbIE METO/bl M3YUEHHUs BELIECTB M UX MPEBpAILECHUI: 0O3HAKOMJIEHHE C
oOpa3liaMi TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, KaydyKoB, peIIeHue
AKCIIEPUMEHTAJIBHBIX 33134 10 TeMe «Pacro3HaBaHue NIaCTMAcC U BOJIOKOH».

Pacuérnble 3anaun.

Haxoxnenue mMonexyasipHoil GopMynbl OPraHUYECKOrO COEAMHEHUS IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOAAIMX B €r0 COCTaB, HAXOXKICHHE MOJICKYJSPHOH (POpPMYNbl OpraHUYecKOro
coenmuHEHUs 1Mo Macce (00bEéMy) MPOIYKTOB CropaHus, IO KOJMYECTBY BelecTBa (Macce,
00BEMY) TPOYKTOB PEaKIIMU H/MIJIM MCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYPHOU (POpMYIIBI
OpPraHMYECKOrO BEIIECTBA HA OCHOBE €ro XMMHYECKMX CBOWCTB MIIM CIOCOOOB MOJIY4EHHUS,
OTIpe/eNIeHHE JIOJU BbIX0/1a MPOAYKTa PEaKIIMU OT TEOPETHUYECKUA BO3ZMOXKHOTO.

MesxnpeAMETHBIE CBSI3U.

Peanuzanus MeXNpeaMETHBIX CBA3EH NMpU M3ydeHUM opraHuueckord xumuu B 10 kmacce
OCYLIECTBIISIETCS. Yepe3 MCIOJb30BAaHHE KaK OOLUMX E€CTECTBEHHO-HAy4YHBIX MOHATHH, TaK U
MOHATUH, IPUHATHIX B OTJEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOume ecTeCTBEHHO-HAYYHBIC TOHSTHS: SBJICHUE, HAaydHBIHM ()aKT, TUIIOTE3a, TCOPHS,
3aKOH, aHalIM3, CHUHTE3, KiIaccuduKanus, HaOlltoJleHue, U3MEpEeHHe, SKCIEPUMEHT, MOJEIb,
MOJIEIIMPOBAHHUE.

®dusuka: marepusi, aroM, O3JEKTPOH, NPOTOH, HEHUTPOH, MOJIEKYIa, IHEPreTUYECKUil
YPOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BELIECTBA, (PU3NUYECKHE BEIUYHHBI,
€MHULIbI U3MEPEHU S, CKOPOCTh, IHEPTH S, Macca.
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buonorus: kierka, opraHusM, 3KOcHCTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBI U rerepoTpodHBIA TUI NUTaHUSA, OpokeHue, (POTOCUHTE3, AbIXaHUE, OEKH,
YITIEBOJIbI, KU PbI, HYKIENHOBBIE KUCIOTHI, (JEPMEHTHI.

['eorpadmsi: mosie3HbIe HCKOTIAEMBbIE, TOILUIHBO.

TexHOJOTHS: MUIIEBHIE MPOIYKTH, OCHOBHI PAIlHOHAIBHOTO MUTAHUS, MOIOIIME CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHUHM.

Atom. CocTaB aTOMHBIX siiep. XUMHYECKHH 351eMeHT. M3oTonbl. CTpoeHre 3IeKTPOHHBIX
000J10Y€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKUE YPOBHU U MOJYPOBHHU. ATOMHBIE
opoutanmu. Knaccudukanuss XHMHYECKHX 31eMeHTOB (S-, P-, d-, f-amementsl). Pactipenencaue
DJIIEKTPOHOB TI0O ATOMHBIM OpPOUTANSM. OJIEKTPOHHBIE KOH(PHUTYpAllMd aTOMOB JJIEMEHTOB
MEePBOrO—4YEeTBEPTOTO TEPHUOJOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUU, JJIEKTPOHHBIC
KOH(UTYpalliu UOHOB. DJIEKTPOOTPULIATETFHOCTb.

Ilepuomuuecknit 3akoH u Ilepuoauueckas cucremMa XuMHYECKUX d3nemeHToB J[.M.
MenneneeBa. CBsi3p MEPHOIWYECKOTO 3akoHA W llepuoguyeckol CHUCTEMBbl XHMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XAUMHYECKHX DJIEMEHTOB M OOpa3yeMbIX UMH TPOCTBIX M CIOKHBIX BEIIECTB IO TPYyNIaM M
nepuoaam. 3HaueHue nepuoandeckoro 3akona J1.1. Menaeneena.

XumHueckass CBsA3b. BHUIbl XMMHUUECKON CBS3M: KOBAJIEHTHAs, MOHHAs, METAJNIMYECKas.
Mexanu3Mbl 00pa30BaHMs KOBAJICHTHOW CBSI3M: OOMEHHBIM M TOHOPHO-AKIENTOPHBIN. DHeprus
1 JuinHAa cBs3H. [10aspHOCTD, HANIPABIEHHOCTh U HACHIIIIAEMOCTh KOBAJEHTHOM CBsi3u. KpaTHbie
cBs13u. BoopoaHas cBsA3b. MexXMONEKyIIpHbIE B3aUMOJECHCTBHS.

BaneHTHOCT, M BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBsI3b AJIEKTPOHHOW CTPYKTYpPHI
MOJIEKYJT C WX T€OMETPHUYECKHMM CTPOCHHEM (Ha TpUMEpPEe COSAMHEHHH JJIEMEHTOB BTOPOTO
nepuoza).

[IpencraBienre O KOMIUIEKCHBIX coequHeHusX. (CocTaB  KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBaTellb, JIMTaHAbl. 3HAYeHHE KOMIUIEKCHBIX coenuHeHuil. I[lonstue o
KOOPAMHALIMOHHON XUMUH.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHUS. THUIBI KPUCTAIIIMUYECKUX
pelEToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[lonsitue o aucnepcHeix cucremax. Mcrunusie pactBopsl. [IpencraBienue o KOJTOUIHBIX
pactBopax. CrocoObl BBIpaXEHHUsI KOHIICHTpAIMM PACTBOPOB: MaccoBas JOJs BeEIIeCTBa B
pacTBOpe, MOJspHas  KOHLEHTpalus. HacbllleHHble M HEHAChIIEHHBIE  PacTBOPBHI,
pactBopuMocTbh. Kpucranmnoruaparsl.

Knaccudukanms 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. TpHBHAIBHBIC Ha3BaHUS
OTJETBHBIX MPEICTABUTENEH HEOPraHUUECKUX BEILECTB.

Knaccugukanus XaMUYeCKUX PeaklUii B HEOPraHMYECKOM 1 OPraHUYECKON XUMUU. 3aKOH
COXpaHEHHUsI MacChl BEILECTB; 3aKOH COXPAHEHHUSI W IPEBPALLCHUS SHEPTHU MPU XUMUYECKUX
peakuusx. TernoBsie 3(deKTl XUMUUYECKUX peakinil. TepMoXuMUUuecKkie ypaBHEHUS.

CKOpOCTh XMMHYECKON peaKiny, e€ 3aBHCUMOCTh OT Pa3IMYHbBIX GaKkTopoB. 'oMOreHHbIS
Y reTeporeHHble peakiuu. Karanus u karanu3aTopsl.

OOparumble u HeoOpaTHMBbIE peakiuu. XuMHYeckoe paBHOBecue. KoncranTa
XUMHUUYECKOTO paBHOBecHs. DakTopbl, BIHUSIONME HA MOJ0KEHUE XMMHUYECKOTO PABHOBECHS:
TeMIlepaTypa, JaBJICHHE W KOHLEHTPALMU BEILECTB, Y4acTBYOUMX B peakuuu. [Ipunuun Jle
[MaTensbe.
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Onekrponutrdeckas aucconuanus. CunbHble W cinabble  d1eKTponuThl. CTeneHb
nuccornanuu. Cpena BOIHBIX PAaCTBOPOB: KUCIOTHAs, HEHTpasibHAs, IeJouHas. BogopoaHbril
nokasarenb (PH) pactBopa. 'maponus coneii. Peakiiuu norHOTO 0OMEHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKUCIeHUs. OKHUCIUTENb U
BOCCTaHOBUTENb. lIpolecchl OKUCIEHUS W BOCCTAaHOBJICHUS. BakHEHIME OKUCIUTENN U
BOCCTAaHOBUTENU. MeTO1 3IeKTpOHHOr0 OanaHca. DIEKTPOIn3 PacCTBOPOB U PACIIIIABOB BEIIIECTB.

DKCIEPUMEHTAILHBIE METOJIbI HM3Yy4EHUsI BEIIECTB M WX MPEBpaAICHUM: pa3ioKeHHue
MEepPOKCHAA BOJOpPOAA B TIPUCYTCTBHUU KaTaau3aTopa, MOJICIN KPUCTAUTMYECKUX PEIIETOK,
MPOBEJCHUE peakunii HOHHOTO OoOMEeHa, OIpeaeNeHue Cpeabl PacTBOPOB C TMOMOIIBIO
WHIMKATOPOB, M3yYCHHUE BIHMSHUS PA3TUYHBIX (AKTOPOB HA CKOPOCTh XMUMUUYECKOW pPEaKIUu U
MOJIOKEHHE XUMUYECKOTO PaBHOBECHSL.

Heoprannyeckas xumus.

Ilomoxxenne HemeraiuioB B llepmommyeckol cucTeMe XUMHYECKMX 3jieMeHTOB JI.M.
MenneneeBa W OCOOCHHOCTH CTpOEHHUS HMX aroMoB. (DU3WYECKHME CBOWCTBA HEMETAJUIOB.
Annotpomnusi HeMeTauioB (Ha MpuMepe KHCIOpoaa, cepsl, ocdopa u yriaepona).

Bonopon. Tlonydenue, gusndeckne M XMMHYECKHE CBOWMCTBA: pEAKIUM C METAUIAaMU U
HeMeTallJlJaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ nipuabl. TOMNIMBHBIE SIEMEHTHI.

['anorensl. Haxoxxaenwe B mpupojie, COCOOBI MONYyYCHUS, (PU3NUYECKHE U XUMHYECKUE
cBoiictBa. ['asioreHoBOMOpONBI. BaxkHelme KuCIOpoAcOoaepKalMe COCIWHEHHS TajloreHOB.
JlaboparopHble U MPOMBILIUIEHHBIE CIIOCOOBI MONYy4eHUs rajJoreHoB. [IpuMeHeHne rajioreHoB u
UX COCUHEHUM.

Kucnopon, o3on. JlabopaTtopHbie M MPOMBIIUIEHHBIE CIIOCOOBI TOTYYCHHST KHCIOPOJA.
Ousnueckue U XUMHYECKME CBOWCTBA W NPUMEHEHHE Kuciopoaa M o30Ha. Okcuiabl u
MEPOKCHUIBI.

Cepa. HaxoxneHwe B mNpHPOJE, CIOCOOBI TMONydeHUs, (DU3NUECKHEe W XUMHYECKHE
cBoiictBa. CepoBomopon, cynbduabl. Oxcua cepbi(1V), okeun cepei(VI). Ceprucras u cepHas
KUCIOTBI u WX coiu. OCOOCHHOCTH CBOWCTB CEpHOW KUCIOTHL. I[IpuMeHeHWe cepbl U ef
COCTMHEHNH.

AzoT. HaxoxxnaeHue B TpHUPOJE, CIOCOOBI TMONydeHUs, (U3NYecKne U XUMHUYECKUE
cBoiicTBa. AMMHUaK, HUTpUAbl. OKcUAbl a30Ta. A30THUCTas W a30THAs KUCIOTHl U UX COJIHU.
OCoOeHHOCTH CBOWCTB a30THOW KHCIOTHI. [IppuMeHeHHe a30Ta M €ro COCIUHEHUN. A30THBIC
yI0OpeHus..

®dochop. HaxoxneHwe B mpupoje, CIOCOOBI TONyYCHHS, (PU3MUCCKUE W XUMHYCCKUE
corictea. Dochunet u Qocun. Oxcunbr dochopa, dochopHas kuciaora u €€ COJH.
[Ipumenenue gocopa u ero coenuneHuit. PochopHbie y1oOpeHUSI.

VYrnepon, HaxoXAeHHE B Tpuponae. AJUIOTponHbie Moaudukanuu. Dusznueckue u
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 0OpasoBaHHbIX yrmepogoM. Oxcua yrimepoma(ll),
okcun yraepona(lV), yrompHas kxuciota u €€ CONU. AKTHBUPOBAHHBIH Yroyib, aJCOPOIHSL
Oymnepensl, rpadeH, yoIepoaHble  HAHOTPYOkW. I[IpumeHeHMe MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YITIEPOAOM, U €r0 COSTNHEHUH.

Kpemuwnii. Haxoxxaenue B mpupoje, CrocoObl MOTydeHHs, (U3NYECKue U XUMH YECKHE
cBoiictBa. Oxcup kpemuaus(1V), kxpemHuEBas KUCI0Ta, CHIIMKATH. [[puMEeHEHUE KPEeMHUS B €T0
coequHeHui. CTEKI0, ero moaydeHue, BUIbl CTEKIA.

[Nonoxxenue metaioB B [lepuoanyeckoit cucteMe XUMHUYECKUX 3JIEMEHTOB. OCOOEHHOCTH
CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0ume Gu3nyeckue CBONCTBA METAJLIOB.
[Ipumenenue MeTamioB B ObITY U TexHuKe. CIJIaBbl METAILIOB.

DJIEKTPOXUMUYECKUN  Psii  HANpsDKeHUUM MeTawioB. OOmme crmocoObl  MOJTy4eHUs
METAJJIOB: TUAPOMETAJUTYPTHUs, MTUPOMETAILTYprus, 3iekrpoMetayprus. [lonstue o koppo3uu
MeTaioB. CriocoObl 3aMTH OT KOPPO3UHU.
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OO6ms xapakrepuctrka MetauioB |A-rpynnel Ilepruoanyueckoil CHCTEMBI XMUMHUYECKUX
snemMeHTOB. Hatpuii u Kanmuii: monydeHnne, GU3NYECKUE U XUMUUYECKUE CBOMCTBA, TPUMEHECHHE
MPOCTBIX BEIIECTB M UX COCTMHEHUH.

OO6mrs xapakrepuctuka metamioB |IA-rpynner [leproauueckoit cucTeMbl XHUMHUUYECKUX
SJIEMEHTOB. Maruuii W KaJbUHWi: TONydeHHe, (QU3NYEeCKUe W XMMHYECKHE CBOMCTBA,
MpUMEHEHHUE MPOCTHIX BEIIECTB U X coeuHeHM. JKECTKOCTh BOMBI M CLIOCOOBI €€ yCTpaHEeHUSI.

AIIIOMUHUN: TIONTydeHue, (U3nYecKkne W XUMHYECKHE CBONCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro CoenWHEHUH. AMQOTEpHBIC CBOWCTBA OKCHIA W THUIAPOKCHUIA ATIOMUHUSA,
THAPOKCOKOMILJIEKCHI aTFOMUHUSL.

OO6mst xapakrepuctuka MetaiwioB mnobOouHbix moarpynn (b-rpymm) Ilepuonmyeckoii
CHUCTEMBI XUMHUUYECKUX 3JIEMEHTOB.

®du3nuecKkrue U XMMHUUYECKHE CBOMCTBA XpOMa U €ro coeMHEHUN. OKCUbI U TUIPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u nuXpomarbl, UX OKHCIUTEIbHBIE CBOWMCTBA.
[lomyyeHne u MpuMeHEHUE XpoMa.

du3nueckue M XUMHYECKME CBOMCTBAa MapraHila M €ro coeauHeHuil. Baxueinme
coequHenust mapranua(ll), mapranua(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTEIbHbIE CBOMCTBA.

du3nuecKre U XMMUYECKHE CBOMCTBA XKelle3a U €ro coeMMHeHn . OKCUAbI, THAPOKCHIBI U
conu xene3a(ll) uxeneza(lll). [lomyuenne u mpumMeHeHHE Kee3a U €ro CIIJIaBOB.

dusnyecKkre U XMMUYECKHE CBOMCTBA MeIH U €€ coequHeHui. [loyyeHne u npumMeHenne
MEIU U €€ COCTMHEHUN.

[uuk: momydenne, GU3NYECKUE U XUMHUYECKAE CBOWCTBA. AMQOTEpHBIE CBOICTBA OKCHIA
Y TMAPOKCUA LIMHKA, THIPOKCOKOMIIJIEKCHl IIMHKA. [[puMeHeHue HIMHKa U €ro COeIMHEHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4EHUs BELUIECTB W HX MPEBpALCHUN: H3y4EHUE
00paslloB HEMEeTa/uIoB, TopeHme cepbl, (ochopa, xemeza, MarHUS B KHCIOPOJE, HU3yICHHUE
KOJUIeKUUH «MeTallibl M CIUIaBbl», B3aUMOJCHCTBHE WICIOYHBIX U  IIETOYHO3EMENIbHBIX
METAJJIOB C BOJIOM (BO3MOXHO MCIOJIb30BAaHHUE BHUJAEOMATEPUAIOB), B3aUMOJICHCTBUE IIUHKA U
JKelle3a C PacTBOpPaMM KUCJIOT M ILeJ0Yei, KaueCTBEHHbIE peaKiliy Ha HEOpraHUUeCKHe aHUOHBI,
KaTHOH BOJOPOJIa U KaTHOHBI METAJNIOB, B3aMMOJICUCTBUE THUIPOKCUIOB ATIOMUHUS U I[UHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pellieHHE 3KCIIEPUMEHTANBHBIX 33/1a4 10 TeMaM «[ ajoreHs»,
«Cepa u e€ coemuHeHUs», «A30T U Gocop U UX COSAUHEHUD, «MeTallIbl TJIaBHBIX MOATPYIII»,
«MeTasibl MOOOYHBIX MOATPYIII.

XuMus ¥ KU3Hb.

Ponp xumuu B o0ecrieueHUH YCTOWUMBOTO pa3BUTHS yenoBeuyecTBa. [IoHsITHE 0 HAYyYHBIX
METO/IaX I[IO3HAaHUSI M METOJAOJOTHMM HAy4YHOrO HcCcienoBaHus. HayuyHble NPUHLUIIBI
OpraHH3aly XUMHYECKOTO MPOU3BOJACTBA. [IpoMblluieHHbIE CITOCOOBI MOMYyYEHHS BaXKHEHIIMX
BEIIECTB (Ha MpUMEpPE MPOM3BOJCTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoma). [IpoMbIlmieHHbIE
CIOCOOBI TMOJIYIEHUSI METAJUIOB M CIIAaBOB. XMMMUECKOE 3arpsi3HEHHE OKPYKAIOLIeH cpeasl U
ero nocneacTBus. Posib XumMuu B 006ecrieyeHun SHepreTH4eckoil 6e30nacHOCTH.

Xumusi U 3700poBbe 4enoBeka. JlexkapcTBeHHble cpenctBa. [IpaBuiia mcmonb30BaHUsA
JIEKapCTBEHHBIX IIpenapaToB. Posib XUMUU B pa3BUTHU MEIUIUHBI.

XUMUs MUK OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBkU. Poib XxumMuu B obecrieyeHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u mnapgromepHbie cpeactBa. boitoBas xumusd. I[lpaBuna Oe3omacHoro
M CII0JIb30BaHUS IIPenapaToB ObITOBOI XUMUU B TOBCEAHEBHOM KU3HH.

XuMUS B CTPOUTENBCTBE: BAKHEUIIME CTPOU TEIIbHBIC MaTepHUAIIbl (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03stiicTBe. OpraHnyecKkre U MUHEpPaIbHbIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KpacKh, CTEKIO, Kepamuka. Marepuasl
JUtst AnekTpoHuku. HanoTexHonoruu.

Pacuérnrie 3amaumn.
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Pacuétel: Maccel BemecTBa WM 00BbEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEINECTB, MAacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEaKIHH, €CIM OJHO U3 BEIIECTB MMEET NpHMeEcH, Macchl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOJAYKTa PEAKLMH, €CIU OJHO W3 BEIIECTB JIaHO B BMJIE PacTBOpa C
Onpenen€éHHOM MacCcOBOM JOJied pPACTBOPEHHOIO BEILECTBA, MACCOBOM JIOJIM M MOJSIPHOM
KOHIICHTPAllMM BEUIECTBA B PACTBOpE, JOJIM BBIXOAA MPOAYKTa PEAKIUH OT TEOPETUUYECKH
BO3MO>KHOT0.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXNpeaIMETHBIX CBS3€H MPU M3y4eHHUH OOIIECH M HEOPraHUYECKON XUMHH B
11 wiacce oCyITeCTBIISIETCSI Yepe3 MCIOIB30BAHNE KaK OOIMX €CTECTBEHHO-HAYIHBIX IMOHSTUM,
TaK U MOHSITUM, IPUHATHIX B OTACIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOume ecrecTBEHHO-HAYYHbIE TOHSTHS: SBICHUE, HAaydHBIM (HakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaliu3, CHHTE3, KIacCU(UKAIUSA, TEPUOANYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
SKCIEPUMEHT, MOJIEN b, MOJICTTUPOBAHHUE.

®dusnka: MaTepus, MHKPOMHD, MaKpOMHp, aToOM, JJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TONBI, PAJHOAKTHBHOCTh, MOJIEKYNIa, YHEPIETHUYECKU YPOBEHB, BEIIECTBO, TEIIO, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, WJACAIbHBIM Ta3, (QU3NYECKUEe BETUYUHBI, EIUHUIIBI
U3MEPEHUs, CKOPOCTh, DJHEPTHS, Macca.

buonorus: kmeTka, oOpraHm3M, OJKOocHCTeMa, Owocdepa, MeTaboOIM3M, MaKpO- U
MUKPOIJIEMEHTBI, OCNKU, >KUPBI, YINIEBOJbl, HYKICHMHOBBIE KHUCIOTHI, (EPMEHTHI, TOPMOHBI,
KPYrOBOPOT BEIIECTB U MMOTOK YHEPTUU B YKOCHCTEMAX.

['eorpadwms: MUHEpATBI, TOPHBIC TTIOPOJIBI, TIOJIE3HBIE HCKOITAeMbIC, TOTLIUBO, PECYPCHI.

TexHonorus: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYpIUsl, CTPOUTEIbHBIE MaTepUAbI,
CEJIbCKOXO3SMCTBEHHOE IMPOU3BOJICTBO, TMHUIIEBAs MPOMBIIUICHHOCTh, (hapMaleBTHYCCKas
MIPOMBITIIICHHOCTD, MIPOU3BOJICTBO KOCMETHUYECKUX Mperaparos, MPOU3BOICTBO
KOHCTPYKITMOHHBIX MaTepUasIoB, dJIEKTPOHHAS MPOMBIITIEHHOCTh, HAHOTEXHOJIOTHH.
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IDIAHUPYEMBIE PE3VJIBTATbI OCBOEHHA TIIPOIPAMMBI 110 XUMHWHW HA
YIJIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDHI

B cooTBeTCTBUU € CHCTEMHO-CSTEIBHOCTHBIM TOAXOJIOM B CTPYKTYpE JIHYHOCTHBIX
pe3yNbTaTOB OCBOCHHS TpenMeTa «XUMHs» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
BBIJICJICHBI CIICIYIONME COCTABIIAIOIME: OCO3HAHUE OO0YJaOIIMMUCS POCCUHUCKON TPasKIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPa3BUTUIO, CAMOCTOSITEIBHOCTH M CaMOOIPENIEICHHIO;
HaIAYUE MOTHBAaMM K  OOYy4EHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOyJarOLIXCS
PYKOBOJICTBOBAThCSl MPUHSATHIMU B OOINECTBE MpPaBWIAMU U HOPMamH IOBEACHUS, HaIU4YWE
MIPaBOCO3HAHMS, IKOJIOTUUYECKON KYJIbTYPBI, CIIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH KU3HEHHBIE
I1JIaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHD OTpaxaroT chOpMUPOBAHHOCTD
OTIbITA TIO3HABATENBHON M MPAKTUYECKON AEATEIHHOCTH OOYJaIOUMXCS B MPOIIEcCe peann3aun
00pa3zoBaTeNbHON JESTEIBHOCTH.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMeTa «XUMHD OTpaxaroT chOPMUPOBAHHOCTD
OITBITA TIO3HABATEILHON M MPAKTHYECKON MEATETbHOCTH O0YJAIOIMXCS B MPOIECCEe peaTn3aluu
00pa3zoBaTeNbHON NESTEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCKOro BOCTIMTAHUS

0CO3HaHMS 00YJAIOIIMMHCS CBOUX KOHCTHTYIIHOHHBIX TIPAaB U 00S3aHHOCTEH, YBAXKCHHS K
3aKOHY | MTPABOIOPSIKY;

MPEACTaBICHUS O COIUAJIbHBIX HOPMAaX M MpPaBUJIaX MEKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTU MPHU CO3aHUU Y4€OHBIX MPOEKTOB,
pelieHuH Y4eOHBIX U MO3HABATENbHBIX 33/1a4, BHITTOTHEHUN XUMHYECKUX YKCTIEPUMEHTOB;

CIIOCOOHOCTH NTOHMMAaTh U IPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTYMEHTHI APYTUX
IIPH aHAJIM3€ Pa3INYHBIX BUI0B YUeOHON NESTEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIMTAHMSA

HCHHOCTHOI'O0 OTHOMICHHA K HUCTOPHYCCKOMY W HAYYHOMY HACJICAHUIO OTEYECTBCHHOM
XUMUH;

VBOKEHUSI K TPOIlecCy TBOpYECTBA B OONACTH TEOPUU W MPAKTUUECKOTO MPUIIOKEHUS
XUMHUHU, OCO3HAHHA TOIO, YTO JAHHBIC HAYKUW CCTb PE3YyIbTaT AJIUTCIBHBIX H&6J’IIOI[GHI/H\/JI,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPyJa YIEHBIX U MPAKTUKOB;

HHTCPECAa UM IIO3HABATCJIBbHBIX MOTUBOB B TIIOJIYYCHHHW U MOCICAYIOLICM aHAJIN3C
MHQOpMaINK O IEPETOBBIX JOCTHKEHHSIX COBPEMEHHOM 0T€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

HPaBCTBCHHOT'O CO3HAHU A, STUYCCKOI'O MMOBCACHU A,

crnocoOHOCTH OLICHUBATb CHUTyallUHU, CBA3AHHBIC C XUMHUUYCCKUMH ABJICHUAMU, U
NPUHUMATh OCO3HAHHBIE pEIICHHS, OPUEHTHUPYACh Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI U
[[EHHOCTH;

TOTOBHOCTH OIIEHHWBATh CBOE IMOBEAECHHE M TIOCTYIKA CBOMX TOBApUILEH C MO3MIUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YIETOM OCO3HAHMUS MTOCTIEACTBUI TOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUs IEHHOCTEH 370poBOTO M 0Oe30rmacHoro obpasa KU3HH, HEOOXOAMMOCTH
OTBETCTBCHHOI'O OTHOLIICHUA K C06CTBGHHOMy (I)I/ISI/I‘-IGCKOMY U IICUXUYCCKOMY 3N0POBLIO,

coOoIeHrsT TpaBuJl 0€3011acHOr0 OOpalieHusi ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM
’KU3HU, B TPYAOBOH JESITEIBHOCTH;

IMNOHUMaHusg NCHHOCTHU IMPaBUJl HWHAWUBUAYAJIBHOI'O MW KOJUJICKTUBHOI'O 6C3OHaCHOFO
MOBEJCHUS B CUTYALUSX, YIPOKAIOIMX 3OPOBBIO U KH3HU JIIOCH;
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OCO3HAHMS TOCJIEICTBUN W HENPHUATHS BPEIHBIX HNPUBBIUEK (YMOTPEOJICHHS KOOI,
HapKOTUKOB, KypeHUs);

5) TPyA0BOT0 BOCTIMTAHUS

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATENBCKON JIEATEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYrUX BHAAX NEATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHUE€ B pEUICHUH MPAKTUYECKUX 33ad COLIMAIbHOMI
HaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTHYECKOMY H3Yy4eHHIO Ipodeccuil paslnyHOro pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUH ;

YBAKEHUS K TPYAy, JIOASIM TPyda U pe3yabTaTaM TPYIOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUYaJIbHOM TpaeKTOpuU OOpa30BaHMUS,
Oynyeil nmpodeccuu U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB € Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMUHU, WHTEPECOB U MOTPEOHOCTEN 00IIeCTBA;

6) 3K0J10rH4eCcKOro BOCIMTAHMS

HKOJIOTUYECKH 11€J1IeCO00Pa3HOro OTHOIIEHUS K MPUPOJE KaK UCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHMMaHHUs TI00ATBHOTO XapakTepa KOJIOTHYECKHX MPOoOsieM, BIUSHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE MTPUPOJHON U COLIMAIBHOM CPEIbI;

OCO3HaHMS HEOOXOIMMOCTH HCIIOIb30BaHUS TOCTHXKEHUN XUMUHM JUIS pELIeHUsI BOIIPOCOB
PalMOHAIBHOTO IPUPOAOIIOIB30BAHUS;

AKTUBHOTO HENPUATHSA JCUCTBUM, NPUHOCAIMX BPEI OKPYXAIOLIECH INPUPOAHOU cpere,
YMEHHUs MPOrHO3UPOBATh HEOJIAroNpUSTHHIE SKOJOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMbIX
JIECTBUI U IPEAOTBPALLIATD UX;

HaJIU4Ms Pa3BUTOTO DSKOJIOTMYECKOTO MBIIUIEHUS, HKOJOTMYECKOW KYJIBTYpbI, OIBITA
NESTETbHOCTH  DKOJOTMYECKOW  HaIllpaBJIEHHOCTH, YMEHHUS pYKOBOJCTBOBAThCS HMH B
MO3HABATEIbHOW, KOMMYHUKATHBHON U COIIMANILHOM MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTUBH O
IPOTHBOCTOSTH UJICOJIOTHH XeMO(pOOHH;

7) HIEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHUS HAyKM U
0OIIECTBEHHOI IPAKTUKY;

MOHMMaHUs CHEeNU(PUKM XUMHU KaKk Haykd, OCO3HaHus e€ ponu B (HOPMHUPOBAHUU
pPalMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU I[EIOCTHOTO MPEACTABICHHUS 00 OKpYKaIOLIeM
MHUpE KaK O €IMHCTBE IPHUPOAbl M YEIOBEKA, B MO3HAHUU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHun MpoodieM COXpaHEHUS TPUPOTHOTO PABHOBECHS,

YOSXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH JJIi COBPEMEHHON NUBHIIM3AIUU: B €€
TYMaHHUCTUYECKOW HANpaBJIEHHOCTH M BaXKHOM pOJIM B CO3IaHMU HOBOM 0a3bl MaTepHalibHOM
KYJIBTYpPbI, B PEIIEHUH TTOOATbHBIX MPOOJIEM YCTONYMBOIO pa3BUTHS UYEIOBEUECTBA — CHIPHEBOIA,
DHEPreTUYECKOW, THUIIEBOM M OKOJOTHYECKOW Oe30macHOCTH, B Pa3BUTHH MEIUIIMHBI,
o0ecrie4eHnH yCIOBHI YCHEIHOTO TPyAa M 3KOJIOTUYECKH KOM(OPTHON KU3HU KaKJOTO YjeHa
o01mecTBa;

€CTECTBEHHO-HAYyYHOM TIPaMOTHOCTH: TOHMMAaHUs CYIHOCTH METOJOB IO3HaHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble 3HAHUS IS
aHanu3a U OOBSICHEHMS SIBICHHUI OKPYKAIOUIET0O MUpa W MPOUCXOAANMX B HEM H3MEHEHH,
YMEHHS JeJaTh 0O0CHOBAHHBIE 3aKIIOUCHUS Ha OCHOBE HAYYHBIX (JAKTOB M UMEIOIIMXCS TAaHHBIX
C LEJIbIO ITOIYYEHMS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOIB30BATh XMMUUECKUE 3HAHUS JJIS pelieHus mpolieM
B peaJbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K NO3HAHUIO, HCCIIEIOBATEIbCKON JIEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJy4EHMIO HOBBIX 3HAaHUHW IO XUMHH B COOTBETCTBUM C JKU3HEHHBIMU

HOTpe6HOCT§IMI/I;
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HHTEpeca K OCOOGHHOCTSM Tpyda B pa3muuHbIX cdepax mpodeccrnoHanbHOU
JIESITEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIe pe3ylbTaThl OCBOSHUS MPOrPaMMbI MO XMMHH Ha YPOBHE CPEIHETO
001meT0 00pa3oBaHUsI BKIIFOYAIOT:

3HaYuMBble JUId (OPMUPOBAHUS MHPOBO33PEHHUS OOYJAIOIMXCS MEXIUCUUIIMHAPHbIE
(MexXTIpeaMeTHBIC) O0IICHAYYHbIE TTOHSITHS, OTPAKAIOIE [[ETOCTHOCTh HAyYHOU KapTUHBI MUpa
n CHGL[I/I(bI/IKy MCTOOB IMO3HAHUS, UCIIOJIB3YCMbIX B CCTCCTBCHHBIX HayKax (MaTepI/ISI, BCHICCTBO,
SHEprusi, SBJICHUE, MPOIECC, CUCTEMa, HAayJHBIH (aKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeOBaHNEe, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUe);

YHUBEPCAIBHBIE y4ueOHbIE e CTBUSA (mmo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
perylIsSTHBHBIE), oOecneunBaronme ¢GopMupoBaHue (GyHKIIMOHATBHOM TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINU 00Y4YaroIXCs;

CIIOCOOHOCTh  OOYYalOIMXCS ~ MCIOJB30BaTh  OCBOCHHBIE  MEXKIUCHHIIIMHAPHBIC,
MHUPOBO33pPECHYECCKUE 3HAHHMS W YHHUBEpPCAJbHbIC YJYCOHBIC NEHCTBUS B IO3HABATEIBLHOW W
COLIMAJIbHOM MPaKTHKE.

MeranpeaMeTHBIE pe3yAbTaThl OTPAKAIOT OBJAJACHUE YHHBEPCATHHBIMH YUCOHBIMHU
NO03HABATEILHBIMU, KOMMYHHUKATUBHBIMU U PETY/ISTUBHBIMU JICHCTBUSMH.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS

1) 6a30BbIE JJOrNYeCcKHe AeiiCTBUA:

CaMOCTOSITEIbHO (JOPMYIIUPOBATh W aKTyaIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;

OTPENENATh LeNu NeSITeTbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HX JTOCTHXKEHUS,
COOTHOCHTD PE3YJIbTAThl ACATCIIBHOCTU C IMTOCTABJICHHBIMU LCIIAAMU

HCIIOJIB30BaTh IIPH OCBOCHUU 3HAHUU HpI/IéMI)I JIOTUYCCKOT'O MBINUICHUS: BBIACIIATH
XapaKkTepHble TPU3HAKA TOHATUH W YCTAaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIMEC MMOHATHA IJIA O6T)SICHCHI/I$I OTACIIBbHBIX (1)aRTOB 158 SIBJ'IGHI/II;'I;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JIJIS KITACCU (PUKAITUK BEIICCTB Y XU MHYCCKHX PCAKIIU;

yYCTaHABIUBATh PUUMHHO-CJICICTBEHHBIC CBSI3U MEXIY U3y4aeMbIMH SBJICHUSMHU;

CTPOUTH JIOTUYECKHE PpACCYXACHUS (MHIYKTMBHBIC, JEAYKTMBHBIC, I10 aHAJIOTUH),
BBISIBIIAT 3aKOHOMEPHOCTH M IPOTHUBOPEYHS] B PAacCMATPUBAEMbIX SIBICHUAX, GOPMYIHPOBATH
BBIBOAbI U 3aKITFOYCHU A,

MNPpUMCHATH B IMPOLECCE IMO3HAHHA HUCIIOJB3YEMBIC B XUMHUHU CHUMBOJIMYCCKHEC (3H3KOBBIC)
MOJIeJTH, TIPe0Opa30BhIBATh MOJICTBLHBIE MPEICTABIICHHS — XAMUYECKAH 3HAK (CHMBOJ) DJIEMEHTA,
XuMudeckass (opMyna, ypaBHEHHWE XHUMHYECKOH pEakuud — TMpH pPEUleHHH y4eOHBIX
IMMO3HABATCJIbHBIX W MPAKTUYCCKUX 3aJa4d, MPUMCHATbh Ha3BaHHBIC MOJCJIBHBIC IPCACTABICHUA
JUTSL BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIHHA.

2) 0a30BbIe HCCJIeI0BaTEJIbLCKIE AeiiCTBUS

BJIaJIETh OCHOBAMHU METOJIOB HAy4YHOTO IMO3HAHUSI BEIIECTB U XUMUYECKUX PEAKITUM;

dopMynHpoBaTh I€NM U 3aJa4d HCCIENOBAaHUS, UCIONb30BATh IIOCTABJICHHBIE U
CaMOCTOATCJIBHO C(i)OpMyJIHpOBaHHBIe BOITPOCHI B KAY€CTBC MHCTPYMCHTA ITO3HAHUA U OCHOBBI
JUTst POPMUPOBAHMS TUIIOTE3HI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KIICHUI;

BJIAJICTb HABBIKAMU CAMOCTOATCIIBHOIO IIJIAHUPOBAHUA W IPOBCACHUA YUYCHHUUYCCKHUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMCHUS HAOJIOATh 32 XOJIOM IIPOIeCCa, CAMOCTOSATEIIEHO
MPOTHO3UPOBATh €T0 pe3yiabTaT, (OPMYIUpPOBaTh OOOOIMIEHWS W BBIBOJABI OTHOCHTEIIBHO
JIOCTOBEPHOCTH PE3yNbTaTOB MCCIEAOBAHMS, COCTABISATH 0OOCHOBAHHBIM OTUET O MPOACTAHHOM
pabore;
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nprOoOpeTaTh OMBIT YYCHUYECKOW MCCIEeIOBATEIbCKOW M TPOEKTHOH JeATeNbHOCTH,
HPOSBJIATE CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbBHOMY ITOMCKY METOJOB peIICHUS
HPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3InuHbIX METO/I0B TTO3HAHMUSIL.

3) paGora ¢ uHpopmanueii:

OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHHKAX WHGOpMANWK (HAYyIHO-TIOMYIsIpHAs
JaUTepaTypa XMMHUYECKOIO COJEpXKaHMs, CIpaBOYHble mocoOus, pecypcsl HHTepHeTa),
aHAM3UPOBAaTh HMHGOPMALMIO pA3UYHBIX BHJIOB M (OPM TPEACTABICHUS, KPUTHUECCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dopMynHpOBaTh 3alpoChl U TMPUMEHSTHh DPA3IMYHbIE METOJbl MpPH IMOUCKe U OTOOpe
uH(opMaIuu, HeoOXOAUMOM IS BBITIOTHEHHS YUeOHBIX 33/1a4 ONPeIeIEHHOTO TUTIA;

IpPUOOpETaTh OIBIT HUCIOJIB30BAaHUSA MHMOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATh ONTUMAIBHYIO (GOpMy IpeacTaBiIeHUsT HHPOPMAITHU (CXEMBI,
rpaduku, TuarpaMMbl, TaOIUIIBI, PUCYHKU U IPYTHE);

UCIONIB30BaTh HAy4HBIH S3bIK B KayecTBE CpEACTBA MpH paboTe € XUMHYECKOH
uH@opMalell: MPUMEHATh MEXIpeAMeTHbIe ((pU3nYecKue W MareMaTH4ecKue) 3Haku U
CHUMBOJIBI, GOpMYITBI, a00peBUATYPBI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJJMNYCCKHUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHbBIC yqeﬁﬂme JeicTBus:

3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCY)KIa€MOI TeMBbI B XOJI€ THAJIOTa U/WUJIH AUCKYCCUH,
BBICKa3bIBaTh UJCH, GOPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTEIHEHO BBITIOTHCHHUS
NpeAJIOKEHHOH 3a/1a4u;

BBICTYIIaTh C TMPE3EHTAlMEH pPE3yJIbTaTOB IMO3HABATEIBHON JCSITEIbHOCTH, MOTYICHHBIX
CaMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPaKTHYeCKOW pabOThl IO MCCIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoekTa, W (OPMYIHMPOBATh BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHU N MYTEM COTIIACOBAHUSI TTO3UIIMH B X07Ie OOCY)K/IEeHUS 1 OOMEHa MHEHHSIMH.

PeryasiTuBHbIe yHHBepcabHbIe y4eOHbIe JeICTBHA:

CaMOCTOSITEIIBHO IUIAHUPOBATh U OCYIIECTBIIATH CBOKO ITO3HABATEIBHYIO JEATEIBHOCTD,
onpenenss €€ LEeTH W 3aJaud, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajgaraeMblii alropuT™M JAEHCTBUI NPH BHIOJIHEHUU Y4€OHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hPeKTUBHBIN CIIOCOO UX PELIeHHUS ¢ YIETOM MOTY4YEHHUS! HOBBIX 3HAaHUHM O
BEILECTBAX U XMMUYECKUX PEAKIUsIX;

OCYLLIECTBJISITH CAMOKOHTPOJIb JAEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

INPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHBIE pe3yibTaThl OCBOEHMS MPOrpaMMbl 10 XMMHUM Ha YIIIYOJEHHOM YpOBHE Ha
YpOBHE cpenHero oflmero o0pa3oBaHUs BKIIOYAIOT CenH(UYEcCKHe I y4eOHOro IMmpenmera
«XUMHUSD) HaydHBIEC 3HAHUS, YMEHHUS M CIIOCOOBI ACHCTBUN MO OCBOCHHIO, HHTEPIPETAIH H
IpeoOpa3oBaHUIO 3HAHUMN, BUBI EATEIBHOCTH IO MOJYYEHUI0 HOBOIO 3HAHUS U NPUMEHEHHUIO
3HaHUW B PpA3NUYHBIX Y4EOHBIX CHUTYAIUsX, & TAKKE B PEAJbHBIX XU3HEHHBIX CUTYalHSX,
CBSI3aHHBIX C XMUMHEH. B mporpamMMe mo XMMHH NpPEIMETHBIE PE3yiabTaThl IPEICTABICHBI 110

roaaM M3y4YCHUAI.
Crp. 18



10 KJIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «Opranudeckasl XMMHsD) OTPaKaloT:

c(OpPMHPOBAHHOCTh TPEJACTABICHUN: O MecTe M 3HAYEHHWHM OpPraHWYEeCKOM XHWMHUU B
CUCTEME ECTECTBEHHBIX HayK U €€ PO B 00eCleuyeHur YCTOMUNBOIO Pa3BUTHSI YEIOBEUECTBA B
pelieHuH MpPoOIEM SKOIOTHYECKOM, SHEPreTHUYEeCKOM M MUINEBOM 0e30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JaHUU HOBBIX MaTE€pPHAaliOB, HOBBIX HMCTOYHUKOB JHEPIUHU, B OOCCIICUYCHHU
palMOHAIBHOIO MPUPOAONOJIB30BAHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOLIEH KylbTypbl
YeJOBEKa, a TaKKe DKOJOTMYECKH OOOCHOBAHHOIO OTHOULIGHMS K CBOEMY 370POBBIO U
MIPUPOJHOU CPEJE;

BJIQZICHUE CHCTEMOM XUMHMYECKUX 3HAHUH, KOTOpass BKIIOYAET: OCHOBOIOJIArarolme
NOHATHS — XUMHYECKHI JJIEMEHT, aTOM, SApO W JJIEKTpOHHas obOojoyka aroma, S-, p-, d-
aTOMHBbIE OpOMTaIM, OCHOBHOE M BO30Y)KIEHHOE COCTOSHUS aToma, MOpuAu3alus aTOMHBIX
opbuTanel, MOH, MOJIEKYyla, BaJE€HTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, CTENEeHb OKHCICHHUS,
XUMHUYECKasl CBs3b, MOJb, MOJIIPHAs Macca, MOJSIPHBI 00BEM, YINIEPOAHBINH CKeJeT,
(GyHKUMOHAIbHAS TpyINa, paguKkall, CTPYKTypHbIe (opMysbl (pa3BEPHYThIE, COKpAIEHHBIE,
CKENIeTHBIE), W30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHUYECKas),
M30MEPBI, TOMOJIOTUYECKMH PsIZl, TOMOJIOTH, YITIEBOJOPOABI, KHCIOPOA- U a30TCOJAEpIKalIe
OpraHUYECKHE COECTUHEHMS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHbIE
COEMHEHHUS;, TEOPHH, 3aKOHBI (mepuoanueckuil 3akoH JI. M. MengeneeBa, Teopusi CTpOCHUS
opranuueckux BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHsSI MAacChl BEIIECTB, 3aKOH
COXpaHEHUsl M TMpEBpAIlCHUS] OHHEPrUU MpPU XUMUUYECKHX pEeaKIusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JICKAIME B OCHOBE MOHMMAaHUS
OPUYMHHOCTM UM CHUCTEMHOCTH XUMHUYECKMX SIBJICHUN; MPEICTABICHHUS O MeEXaHU3Max
XUMUYECKHX pPEaKUUui, TEpMOJMHAMUYECKMX U KHHETHYECKMX 3aKOHOMEPHOCTAX UX
IPOTEKaHUs, O B3aMMHOM BJIMSHUM AaTOMOB M TPYyII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIH U
me3oMepHbIi ddexTsl, opuentanTsl | u Il pona); dakromornueckre cBEJEHHS O CBOHCTBAX,
cocTaBe, MOJy4eHUH U 0€30I1aCHOM HUCIIOIb30BaHUU BaXKHEUIIIMX OPraHMYECKUX BELIECTB B OBITY
U TPaKTUYECKOW JEATeTbHOCTH 4YeJOBeKa, OOIMMX HaydHBIX MPUHIUIIAX XUMHUYECKOTO
MPOU3BO/ICTBA (HAa TPUMEPE MPOU3BOJICTBA METAHOA, TIepepaboTKu HedTH);

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIISATH XapaKTEpHbIE MPU3HAKK MMOHATUN, YCTAaHABINBATH
MX B3aUMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIIME MMOHATUS IIPU OIMCAaHUU COCTAaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COEUHEHU;

c(hOpMHUPOBAHHOCTH YMEHUIA:

MCII0JIb30BAaTh XUMHUYECKYK) CUMBOJMKY JJI1 COCTABJIEHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYT OpPraHMYECKUX BEIIECTB;

COCTaBIIITh YPAaBHEHHUS XUMHYECKHX pEaKlWil U  pacKpblBaTb HX CYIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUM  IOCPEICTBOM  COCTABJIEHUS DJIEKTPOHHOIO
OalaHca JTUX pEaKIHi, peakiuii HOHHOTO OOMEeHa ITyTEM COCTaBJIEHUS WX IMOJTHBIX H
COKpAILEHHBIX MOHHBIX YPABHECHUH;

M3TOTaBIMBAaTh MOJEINM MOJIEKYJl OpraHM4YeCcKWX BEUIECTB JUIsl HWJUIIOCTPAllMHU HX
XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTH YMEHUI: YCTAHABINBATh MPUHAAICKHOCTh N3Y4EHHBIX OPraHUYECKUX
BEIIECTB T10 UX COCTaBy U CTPOEHUIO K ONPEICIEHHOMY KIIAcCy/TpyIllie COeNMHEHUH, TaBaTh UM
Ha3BaHUsA 1Mo cucreMarndeckor HomeHkIaType (IUPAC) u mpuBOANUTH TPUBHUAIBHBIC HA3BAHUS
JUIs  OTHENBHBIX IPEACTAaBUTENECH OPraHMYECKUX BEIECTB (TUJIEH, alleTHJIEH, TOIYod,
[JUIEPUH, OSTUJICHINIMKONb, (eHos, QopManbaern, aneTanbAeruf], ameToH, MypaBbHHAS
KUCJIOTa, YKCyCHasi KHCJIOTa, CTEapUHOBas, OJIEMHOBAas, MaJIbMUTHHOBAS KHUCIIOTHI, TIULIHH,
JIaHWH, MaJIbT03a, (PPYKTO3a, aHWJINH, TUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JAPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHMSI OIpPEAEIATh BHUJ XUMHUYECKOH CBSI3U B OPraHMYECKUX

COCANHCHUAX (KOBaJ’IeHTHafI W MOHHas CBA3b, G- U T-CBA3b, BOAOPOAHAA CBH3B);
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c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHSTh MOJIOKEHUS TEOPUHM CTPOEHUS OpPraHUYECKUX
BewecTB A. M. BytiiepoBa st 00BbSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

cOpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb COCTaB, CTPOCHHE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA THITUYHBIX MPEICTABUTEINCH Pa3IMUHBIX KIIACCOB OPTaHUYECKUX BEICCTB!
aIKaHOB, IMKIOAJTKAHOB, AaJKEHOB, alKaJMEHOB, AaJKMHOB, apOMATHYECKUX YTJIEBOJOPOJIOB,
CIUPTOB, AIBJCTH/IOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOCANHECHUH 1 aMHHOB, aMUHOKHCIIOT, OCJIKOB, YIJIEBOIOB (MOHO-, M- ¥ TIOJTUCAXapH/IOB),
WUTIOCTPUPOBATh T€HETHYECKYI0 CBsI3b MEXJY HHUMH YPaBHEHHMSIMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIHH C MCIOJIB30BAHNEM CTPYKTYPHBIX (HOpMYIT;

c(OpMHUPOBAHHOCTh YMEHHSI TOJATBEPKIAaTh Ha KOHKPETHBIX MpPUMEpax Xapakrep
3aBHUCUMOCTH DPEAKIIMOHHON CIIOCOOHOCTH OpPraHWYECKUX COCTUHEHUN OT KPaTHOCTH MU THUIIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI3H ), B3AUMHOTO BJIMSIHHS aTOMOB U TPYIIII aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHUSI XapaKTepU30BaThb HCTOUYHHUKH YIJIEBOJOPOJIHOIO ChIPhs
(He(Th, MPUPOJHBIA Ta3, yroiib), CIOCOObI €ero mnepepaboTKM U TMPAKTHUUECKOe MpUMEHEHUe
MPOJIYKTOB TepepabOTKH;

c(OpMHUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHUW O ECTECTBEHHO-HAYYHBIX METOJaX
NO3HaHUS — HaOMIONEHUU, W3MEPEHHH, MOJCTUPOBAHUM, OHKCIEPUMEHTE (PEaIbHOM |
MBICIICHHOM) ¥ YMCHHSI TIPUMEHSTH STH 3HAHUS;

cOPMUPOBAHHOCTh ~ YMEHHUSI TNPUMEHSTH OCHOBHBIE OINEpalid  MBICIUTEIbHOMN
NeITEIbHOCTH — aHaJlW3 M CHUHTE3, CpaBHEHHE, O00OOIICHHME, CHUCTEeMAaTH3alUIO, BBISBJICHHE
NPUYNHHO-CJIEJICTBEHHBIX CBSI3€H — JIJISl M3y9EHU ST CBOWCTB BEIECTB M XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTH YMEHUM: BBISBIISATH B3aMMOCBSI3b XUMUUECKUX 3HAHUN C TOHATHUSAMH U
NPEICTaBICHUSAMH JIPYTMUX €CTECTBEHHO-HAy4YHBIX IPEAMETOB Ui 0ojiee OCO3HAHHOTIO
MOHUMAaHHSI CYIIHOCTH MaTepHAILHOTO €IWHCTBA MHpPA, MCIIOJIh30BATh CHCTEMHBIC 3HAHUSI 110
OpPraHMYeCcKOW XUMHUU Ul OOBSCHEHUs M IPOTHO3UPOBAHMUS SIBICHUN, UMEIOIMX €CTECTBEHHO -
HAY4HYIO TIPUPO/TY;

cOPMHUPOBAHHOCTh YMEHHUH: TPOBOAWUTH pACU€THl 10 XUMHUYECKAM QopMylIaMm |
YpaBHEHMSIM XMMMUECKUX PEaKUHMil ¢ MCIONb30BaHUMEM (DM3MUECKUX BEIUYUH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTePHU3YIOIMX BEIECTBA C KOJWYECTBEHHOH CTOPOHBI:
pacuéThl MO HAXOXKICHHUIO XUMHUYECKON (OpMYNBI BEUIECTBA MO HM3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CropaHus, MJIOTHOCTU ra3000pa3HbIX BEIECTB;

c(opMHPOBAHHOCTh YMEHUM: MPOTHO3UPOBATh, AHAIM3UPOBATh U OICHUBAThH C IMO3UIIHHA
9KOJIOTMYECKO 0e30MacHOCTH TMOCIEACTBUS OBITOBOM W MPOU3BOIACTBEHHOM AEATEIbHOCTH
YeJOBEKa, CBA3AHHOM C MepepabOTKOl BEIeCTB, MCHOJB30BAaTh IIOJYYCHHBIE 3HAHUS IS
MPUHSTHS TPAMOTHBIX PEIICHUH TPOOJIEM B CUTYAIIHSX, CBSI3aHHBIX C XHMHEH;

c(hOpMHUPOBAHHOCTh YMEHUM: CAMOCTOSITEIBHO IMIAHUPOBATh U MPOBOAUTH XUMUUYECKUI
HKCIIEPUMEHT (ITOJIydIeHHUE M U3y4EeHUE CBONCTB OPraHMYECKUX BEIECTB, KAUECTBEHHBIEC PEAKIIUU
VITIEBOJIOPOZOB  PA3UYHBIX KIACCOB W  KHUCIOPOICOJACP)KAIMX OpPTraHWYECKUX BEIECTB,
peleHNe SKCHEpPUMEHTAIBHBIX 337ad IO pPAclo3HaBAaHUIO OPraHWYECKUX BEIIECTB) C
coOmonenreM TmpaBui  Oe3omacHOro oOpamieHWss € BemeCTBAaMH M J1a0OpaTOpHBIM
obopynoBanueM, (GopMynmHpoBaTh I€1b HMCCICIOBAHUSA, MPEACTABIATH B pasIuyHON (opme
pe3yNbTaThl SKCIEPUMEHTA, aHATTU3UPOBATH U OIEHUBATh UX IOCTOBEPHOCTD;

c(OpMHUPOBAHHOCTh YMEHUM:

coOJTI0/1aTh TMpaBUja SKOJOTMYECKH 11eJ1IeCO00pa3HOro MOBEACHHUS B OBITY UM TPYIOBOU
JIeATEIbHOCTH B LEJSIX COXPAaHEHHUs CBOETO 3/I0POBBs, OKpYXKAlOIled HPHPOAHON cpeabl U
JOCTHOKEHUS € YCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEHCTBHS Ha >KUBBIE OPTraHU3MBbl OMPENEIEHHBIX
OpraHMYeCcKHX BELIeCTB, MOHKUMAs cMbIch nokazatens [1/1K;

AHATM3MPOBATh  I€JIECOOOPAa3HOCTh  NPUMEHEHHS  OPTaHMYECKHX  BEIIECTB B

IMPOMBIIIUICHHOCTHU U B 6BITy C TOYKHU 3PCHUA COOTHOIICHU A PUCK-I10JIb34a,
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c(OPMUPOBAHHOCTh YMEHHMH: OCYIIECTBIIATh IIEJICHANPABICHHBIN MOUCK XUMHUYECKON
uHQOpMallMK B Pa3IMYHBIX MCTOYHUKAX (HaydHas U ydeOHO-Hay4yHas JUTepaTypa, CpeAcTBa
maccoBoi uHpopmanuu, VHTEpHET u Jpyrue), KPUTUUYECKU aHaIM3UPOBATh XUMHUUYECKYIO
uHdopMaIuio, nepepadaTbiBaTh €€ U MCIOIB30BaTh B COOTBETCTBUU C MOCTABICHHON yueOHOM
3a1a4yei.

11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca «OOmass M HEOpraHuvecKas XuMUsD)
OTPAXKaKoT:

c(OpMHUPOBAHHOCTH MPEJICTABJICHUN: O MaTEPUATIbHOM E€AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y I[I03HABAEMOCTH SIBJIEHUN NPUPOJbI, O MECTE M 3HAYEHUU XUMHUM B CHCTEME €CTECTBEHHBIX
HayKk U e€ poiu B 00ECreYeHUH YCTOWYMBOTO Pa3BUTHS, B PEIIEHUH MPOOIEM IKOJIOTHYECKOMH,
JHEPreTUYeCKOW M MHUIIEBOM 0e30MacHOCTH, B Pa3BUTHM MEIULHUHBI, CO3JaHMM HOBBIX
MaTepuajoB,  HOBBIX  HCTOYHHUKOB  DSHEpPrUM, B  O0ECIEUEHUU  PaAlMOHAIBHOIO
MPUPOJOIOIB30BaHUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U OOIEH KylIbTyphl YEIOBEKA, a TAKKe
HKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOIICHUSI K CBOEMY 3/10POBBIO M MIPUPOIHOM Cpeae;

BJIAJICHAE CHUCTEMOM XMMHUYECKMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAOIIME
MOHATHS — XUMHUYECKUH AJIEMEHT, aToM, SIIPO aTOMa, U30TOIBI, IJIEKTPOHHAs 000JI04YKa aToMa, S-
, Pp-, d-aromHBIE OpOWTaNM, OCHOBHOE M BO3OYXKIEHHOE COCTOSHUS aToMa, THOPHIU3aIHs
aTOMHBIX OpOuTaneil, HMOH, MOJIEeKyJla, BAJEHTHOCTb, 3JEKTPOOTPHUIATEIILHOCTb, CTEHEHb
OKHUCIICHUS, XUMHYecKas CBs3b (KOBaJeHTHas, WOHHAas, METa/NInYecKas, BOIOPOIHAs),
KpUCTAJUIMUECKasl PELIETKA, XUMHUYECKas pPEaKUHUsl, pPacTBOP, AJIEKTPOIUTHI, HEIIEKTPOIUTHI,
JJEKTPOJIUTUYECKAs  JUCCOLMAIUs, CTEeNeHb JAMCCOLMALMHM, BOJOPOAHBIM  IOKa3aTelb,
OKHCITUTENb, BOCCTAHOBUTENb, TEINIOBON A(HEKT XUMUUYECKON pEeaKIu, CKOPOCTh XUMHYECKOM
peakuuy, XUMHUYECKOE pABHOBECHE, TEOPUU U 3aKOHBI (TEOpUsl DIEKTPOIUTUUYECKOIN
JIycconuanuu, nepuoauueckuii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUs] MacChl BEIIECTB,
3aKOH COXPAHEHMS M IPEBPALICHUS DHEPIMU NPU XMMHUYECKUX PEAKLIMSAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJINUECKUH SI3bIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIMEe B OCHOBE NMOHMMAHHUS MPUUYMHHOCTU U CHCTEMHOCTH
XUMUUYECKUX SIBJICHUI; COBPEMEHHBIE NPEJICTaBICHUS O CTPOCHHM BELIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIPHOM U  HAJIMOJIEKYJSPHOM YyPOBHSX; IIPEACTaBIEHUS O MEXaHU3Max
XAMUYECKMX pEaKui, TEPMOJAUHAMUYECKUX M KUHETUYECKUX 3aKOHOMEpPHOCTSAX HX
IpPOTEKaHUs, O XUMHYECKOM pPaBHOBECHUM, pPACTBOpaX U  JUCHEPCHBIX CHUCTEMAX;
(akTOJIOrMUECKUe CBEICHUS O CBOICTBAxX, COCTaBE, MOJIYYEHUHU M OE€3011aCHOM HCIIOJIb30BAaHUHU
BOKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON MJESTEIbHOCTH 4YelOBEKa,
O0IIMX HAYYHBIX MPUHIIUIIAX XHKMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUI: BBISBIIATH XapaKTepHbIE MPU3HAKKU MMOHATUN, yCTaHABINBATH
UX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIME MOHSATUSA MPU ONHCAHUHM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLICHHIA;

c(OpMHUPOBAHHOCTh YMEHHSI HCIIOJIb30BATh XWMHMUYECKYI0 CHMBOJHUKY JUISI COCTaBJICHUS
dopMyn BEIIECTB U YpPaBHEHUH XUMUYECKUX PEAKIUH, CHUCTEMAaTHYECKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHbIC HA3BAHUS OT/IC/IbHBIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BaJCHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
9JIEMEHTOB B COCIUHEHMSX, BUJ XUMHYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METa/NIMUYeCcKas,
BOJIOPOJIHAs), TUI KPUCTAIUIMYECKON PEIETKM KOHKPETHOI'O BEILECTBA;

c(OPMHUPOBAHHOCTh YMEHHUSI OOBSICHSITH 3aBHUCHUMOCTh CBOMCTB BELIECTB OT BHIA
XUMHUYECKONH CBSI3M U TUINA KPUCTAJUIMYECKOM peIETKH, OOMEHHBIH M JOHOPHO-AKIEITOPHBIN
MeXaHU3Mbl 00pa30BaHus KOBAJIEHTHON CBSI3H;

c(OpMHUPOBAHHOCTh YMEHHMH: KIacCU(PUUIHMPOBATh: HEOPraHMYECKWE BELIECTBA IO UX
COCTaBYy, XMMHYECKAE PEAKUHUH MO PA3TUYHBIM IMPU3HAKAM (YHCIYy U COCTaBYy pearupyrolmx
BEILECTB, TEIJIOBOMY OJ({eKTy peakuuu, H3MEHEHUIO CTENEeHEW OKUCIEHHUS 3IIEMEHTOB,
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00paTUMOCTH, YYaCTHUIO KaTalu3aropa M IpPYyrue); CaMOCTOSTEIbHO BBHIOMpPATh OCHOBAHHS U
KpUTEPUU U1 KIacCU(DUKALMN U3y4aeMbIX BEIIECTB U XUMUUYECKMX PEaKIUii;

c(OpMHUPOBAHHOCTh YMEHHUSI PpACKpbIBaTh CMBICH THepuoguyeckoro 3akona JI. W
MengeneeBa ¥ JIEMOHCTPUPOBATh €r0  CHCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKLIHH;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB
XAMUYECKMX DJIEMEHTOB IepBOro—4erséproro mnepuonosB Ilepmoanueckon cucremsl J[.1.
MeHeneeBa, UCHONB3Yys MOHATHS (QHEPIETUYECKHE YPOBHWY, «QHEPIeTUYECKUE ITOTYPOBHUY,
«S-, p-, d-aromHBIE OpOHMTAIN», «OCHOBHOEC M BO30YKIEHHOE DHEPIETHYCCKHE COCTOSIHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MCHEHUS CBOWCTB XHMHUUYECKAX JJIEMEHTOB M WX
COeAMHEHUM 1o nepuojaM u rpynmnam Ileprnoanyeckoii cucremsl Jl. 1. MenaeneeBa, BaJleHTHbIC
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTb YMEHHMH: XapaKTepu3oBaTh (OMHUCHIBATH) OOLIME XUMHYECKHE
CBOMCTBA BEILECTB PA3JIMUYHBIX KIACCOB, MOATBEPKAATh CYIIECTBOBAHME I'€HETHUYECKOH CBS3U
MEX1y HEOPraHUUYECKUMHU BEIIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYIIHOCTB: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuuii MOCPeACTBOM COCTaBJICHUS AJIEKTPOHHOTO OallaHCa ATHX PEAKIUi; peakuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHH; peakuuii
TUJIPOTIN3a; pPEaKIUi KOMIIJIEKCOOOpa3oBaHUs (HAa MpUMEpe THAPOKCOKOMIIJIEKCOB IIMHKA U
ATIOMUHUA);

c(OpMUPOBAHHOCTh YMEHHSI OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHHS XUMHUUYECKUX
peakuii ¢ y4€TOM MX DSHEPreTUYECKUX XapaKTePUCTUK, XapaKrep H3MEHEHHs CKOPOCTH
XUMHUYECKOW PEaKIUU B 3aBHCHUMOCTH OT Pa3lUYHBIX (JAKTOPOB, & TAKKE XapaKTep CMEIICHHUS
XAMHYECKOTO PAaBHOBECHSI MO BIMSHUEM BHEIIHUX Bo3aeicTBui (mpuHui Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepru30BaTh XUMHUUECKUE PEAKIIHUH, JIeKAIHE B OCHOBE
MPOMBINUIEHHOTO TIOJYYeHUsT CEPHOM KHUCJIOTHI, amMMHaka, oOOlMe HayYHble MPUHIIUIIBI
XMMUYECKUX TPOU3BOJICTB; LIEIECO00pPa3HOCTh MPUMEHEHUS] HEOPraHMYEeCKUX BEIIECTB B
MPOMBIIITIEHHOCTH ¥ B OBITY C TOYKU 3pEHUS COOTHOIICHUS PUCK-TIOJIB3a;

c(hopMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUN O METOJIaX HAyYHOTO MO3HAHUS SIBJICHUM
npupoasl — HaOIIOJeHUe, H3MEpPEeHHe, MOJEIUpPOBaHUE, OKCIEPUMEHT (peajbHBIi U
MBICJICHHBIH ), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS NPUMEHSTh 3THU 3HAHUA IpU
OKCIIEPUMEHTAJIbHOM HCCIICJOBAHUU BEUIECTB W i1 OOBSICHEHUS XUMHUYECKUX SIBJIICHHH,
MMEIOIIMX MECTO B IIPUPOJE, IPAKTUYECKOMN IEATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C MOHATUSIMU U
NPEICTaBICHUSAMU JPYrUX €CTeCTBEHHO-HAy4YHbIX MpeAMETOB [uid 0ojiee OCO3HAHHOTO
MNOHUMAaHU s MATEpUAIIBHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCTIOIB30BAHUEM MOHSATHH «MaccoBast
JIOJISl BEILIECTBA B PAacTBOPE» U «MOJISIpHAs KOHIIEHTpPALIM sh»;, MacChl BeIecTBa MM 00bEMa raza
M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIIOBOTO d(hpekra peakunu; 3HAYCHUSI BOJOPOTHOTO MOKA3ATEINsl PACTBOPOB KUCIIOT
W IIeJI0OYe C M3BECTHOM CTEMEHBIO IHMCCOIMAIlMH; Macchl (00BhEMa, KOJIMYECTBAa BEIECTBA)
MPOAYKTa pEaKUM, €CIM OJAHO M3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PAacCTBOpPA C ONPEACIEHHOMN
MaccoBOM J0Jiell pacTBOPEHHOIO BEILIECTBA WJIM JAHO B M30bITKE (MMEET NPUMECH); AOJIH
BBIX0J1a MPOAYKTA PeaKNi; O0bEMHBIX OTHOILICHU ra30B;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOSTENBHO IIAHUPOBATH M MPOBOJUTH XUMHYECKUN
HKCIIEPUMEHT (IIPOBEACHHUE PEAKLMil HOHHOrO OOMEHA, MOATBEPKICHNE KaYECTBEHHOIO COCTaBa
HEOPraHWYECKUX BELIECTB, ONMPEIEICHUE CPEIbl PACTBOPOB BELIECTB € MOMOIIBIO WHANKATOPOB,
W3y4eHUE BIMSIHHUS PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOM PEaKIHUH, pEelieHue
HKCIIEPUMEHTAJIBHBIX 337a4y 1o Temam «Metaubsl» u «Hemeramisl») ¢ coO0IeHUEeM MpaBUil

Oe3ormacHOro oOpallleHus ¢ BeUeCTBaMH M JaOOpaTOpHBIM 00OpymoBaHHEM, (OPMYIHPOBATH
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[elb WCCICAOBAHMS, TPEIACTABISITH B PA3MUYHON (opMe pe3yabTaThl 3KCIIEPUMEHTA,
aHaJM3UPOBATh U OIIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHII: COOMIOATh MpaBHIa MOJIb30BAHUS XUMUUYECKON MOCYION U
nabopaTopHBEIM O00OPYIOBAHHMEM, OOpAICHUS C BEMIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU
[0 BBIMOJHEHUIO JIAOOPATOPHBIX XUMHUUYECKUX OIBITOB, HKOJOTHYECKH LIEIecO00pa3HOro
MOBEJCHUSI B OBITY U TPYIOBOW MAEATENBHOCTH B IENAX COXPAHEHHS CBOETO 3I0POBbBA,
OKpYXKAloIeld MPUPOJHON Cpeabl M JIOCTMIKEHUSI €€ YCTOMYMBOIO PAa3BHUTHUS, OCO3HABATh
OTIaCHOCTh TOKCHMYECKOTO NIEHCTBUS HA JKMBBIE OPTaHU3MBI ONPENETEHHBIX HEOPTaHHMYECKUX
BEILIECTB, MOHUMAs cMbIca nokaszarens [1/K;

c(OPMHUPOBAHHOCTh YMEHHMM: OCYIIECTBIIATH IIEJICHANPABICHHBIN MOUCK XUMHUYECKON
uHQOpMAllMK B Pa3IMYHBIX MCTOYHUKAX (HaydyHass U yuyeOHO-Hay4dHas JUTEpaTypa, CpeacTBa
maccoBoi wuHpopmanuu, WHTEpHET u [pyrue), KPUTHYECKA aHAIM3UPOBATh XUMUUYECKYIO
uHQopMaIuio, nepepadaTeiBaTh €€ M MCIOIH30BATh B COOTBETCTBUH C MOCTABICHHON yueOHOU
3aJauei.
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KapOoHubHbIE COeTMHEHUS: allbACTUIbl U
3.2 keToHbl. KapOoHoBbIe KHCTOTHI. CIIOKHBIE 21 1 bubmorera [IOK

a¢upsl. Kupsl

https://m.edsoo. ru/d69d 650
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bu6nuoreka [JOK

33 YTICBOZE 9 https://m.edsoo.ru/d69df650
Uroro no pazneny 41
Paznen 4. A3oTcoaep:xkanme opraHudecKue coeJauHe HUs

41 AMUHBI. AMUHOKHUCIIOTHL. berku 12 brbmorexa IOK
' ' ) https://m.edsoo.ru/d69d 650
Hroro mo pazneny 12
Paznen S. BeicokoMoJIeKyJISIpHbIE cOeTUHE HUS

5.1 BbICOKOMONEKYIISIpHBIE COEAUHEHUS 6 bubmorexa ITOK
' https://m.edsoo.ru/d69d 650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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KosanuecTBo yacon JIeKTPOHHBIE
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Ne w/m NPOrpaMMbI Bceero Konrpoashbie | IlpakTideckue o0pa3oBareJibHbIE
padoThI padoThI
pecypcebl
Pa3neu 1. TeopeTuyeckne 0CHOBbI XUMUM
11 e Hepmonpesocess ecreut summriocmes 9 BuGimorera LIOK
' PHOZL https://m.edsoo.ru/2dd57 24
anemMeHToB /1. 1. MenaeneeBa
12 Crtpoenue BemectBa. MHoroo0Opasue 11 1 bubnuotexa LIOK
' BEIICCTB https://m.edsoo.ru/2dd57 124
bu6nunoreka [JOK
13 XAMHHCCKHE peaKiiH 19 ! 3 https://m.edsoo.rw/2dd57 24
Hroro no pasneny 39
Pa3neu 2. Heoprannueckasi Xumust
bu6mmoreka [IOK
2.1 Hemeranet 31 1 3 https://m.edsoo.ru/2dd57 24
bu6mmoreka [IOK
22 Merantst 23 ! 2 https://m.edsoo.ru/2dd57 24
Hroro no pazneny 54
Pa3nen 3. Xumusi 1 ;KU3Hb
31 MeToapl NO3HAHUA B XUMHU. XUMHUS U 9 Bu6munoreka [JOK
' KHU3Hb https://m.edsoo.ru/2dd57 24
Hroro mo pazneny 9
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ITPOBEPAEMBIE HA EI'D II0 XUMHNU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUSAI OCHOBHOU OBPA3OBATEJIBHOU IPOI'PAMMBbI CPEJHEI'O
OBIIEI'O OBPA30BAHUA

Koa
NpoBePsIeMOro
TpeOOBaHUsI

IIpoBepsiemble TpeOOBaHUSA K NMPeIMETHBIM pe3yJIbTATaAM OCBOEHUsI
OCHOBHOW 00pa3oBaTe/IbHOI NMPOrpaMMbl CpeIHEro 001Iero
00pa3oBaHus

1

Bnanenue CHCTEMOM XMMHYECKUX 3HaHPII>i, KOTOpPAasi BKIIFOYACT:

1.1

OCHOBOIIOJIATAIONE MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOMTAIH aTOMOB,
OCHOBHOE M BO30YKIEHHOE COCTOSHHE aTroMma, HOH, MOJEKyJa,
BaJICHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh,  CTETICHb  OKHCIICHUS,
XUMHUYECKass CBs3b (O- WM T-CBS3b, KpPATHBIC CBSI3M), THOpUIU3aAIUs
aTOMHBIX OpOuTaNeil, KpUCTAUIMYecKass pemiETKa, MOJb, MOJSpHas
Macca, MOJSPHBIH 00BEM, MOJISpPHAs KOHIIEHTpAIUs, pPacTBOPHI
(MCTUHHBIC, NUCIEPCHBIE CHCTEMBbI), KPUCTAIJIOTHAPATHI, YITIEPOIHBIN
CKeNleT, (YHKIMOHAIBHAS TPYINa, PaguKal, H30MEphbl, CTPYKTypHas
dopmyna,  wm3omepus  (CTpyKTypHas,  reomMerpuyeckas  (Iuc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKMM psA, TOMOJOIH, YIIEBOIOPOBI,
KUCIIOPOJI- M a30TCOJEpKAalMe COCTUHEHUs, OMOJIOTUYCCKA AaKTHBHBIE
BelecTBa (YIICBOJIBI, YKHUPBI, OCIIKH), MOHOMED, TOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTMHEHUS, KPEKHHT, PH(GOPMHHT, THIIBI
XUMUYECKIX pEaKnuii (OKUCIUTEIbHO-BOCCTAHOBUTENBHEBIE, JK30- W
SHAOTEPMHUYCCKHE, PEAKIIMd MOHHOTO OOMEHa, TOMO- M TeTepPOTeHHBIE,
oOpaTUMble ¥ HEOOpaTHMBIE), PACTBOP, JEKTPOIUTHI, HEIJEKTPOJIUTHI,
ANEKTPOITUTHYECKAs TUCCOIUAINS, CTENEHb JUCCOIUAIINHN, OKHCIUTEIb,
BOCCTAaHOBUTENIb,  JJIGKTPOJIU3, CKOPOCTh XUMHYECKOW  pPEaKIlHH,
XAUMHYECKOE PAaBHOBECHE)

1.2

TEOPUM U 3aKOHBI (TEOPUS XUMHYECKOTO CTPOCHUSI OPraHUYECKHX
BemectB A.M. byriepoBa, Teopusi 3IEKTPOIUTUUECKON TUCCOIAAINH,
[lepronuueckuii 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHHS MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHUMHUU, MHPOBO33PECHUYECKHE
3HAHUS, JIeKAIE B OCHOBE MOHUMAHHS MMPUUYNHHOCTH U CHCTEMHOCTH
XAMHYECKUX SIBJICHUM, COBPEMEHHBbIE MPEICTABICHUS O CTPOEHUH
BEIIECTBA HA ATOMHOM, MOJICKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpCACTaBJICHU A 0 MCXaHU3Max XUMHUYCCKUX peaKuHﬁ,
TCPMOANHAMHUYCCKUX n KHHECTHUYCCKUX 3aKOHOMCPHOCTAX nx
IIPOTCKAHNU A, O XUMUYCCKOM PABHOBCCHUM, TUCIICPCHBIX CUCTEMAX

1.4

(hakTOJIOTMYECKUE CBEJEHUS O CBOWCTBAX, COCTaBe, IOJYyYCHUU U
0e30MmacHOM  HCIOJB30BAaHWU  BAXKHEWIIMX  HEOPraHUYECKUX U
OpraHUYECKHX BEUIECTB B OBITY M MPAKTHYECKOW JEATETBHOCTH
YeJIoBeKa

1.5

o01me HaydyHble MPUHIUIBI XMMUYECKOTO MPOU3BOJICTBA (HA IpUMEpE
MIPOU3BOJCTBA CEPHOM KUCIOTHI, aMMHaKa, METaHoJa, IHepepaboTKU

Hedrn)

CdopMuUpoBaHHOCTH YMEHUH BBISBIISTS:

2.1

XapaKkTepHbl€ TPU3HAKKM M  B3aUMOCBS3b M3YYEHHBIX TMOHSITHH,
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NPpUMCHATE COOTBCTCTBYIOIMEC ITOHATHUA IIPpHU OIIMCAHHMH CTPOCHUA H
CBOMCTB HCOPIraHUYCCKHUX U OPraHNYCCKUX BCHICCTB U UX npeBpameHI/Iﬁ

2.2

B3aMOCBS3b XMMHUUYECKHX 3HAHHU C MOHATHSAMH H npeaACTaBJICHUAMUA
ApyYrux npeamMeToB UIA 0oJiee OCO3HAHHOTO IMOHUMAHUS U OOBICHEHUS
CYHIHOCTH MAaTCpHaJIbHOIO CAMHCTBA MUPaA

CdopMUpPOBaHHOCTH YMEHUS UCIIOIH30BATh:

3.1

HAMMEHOBAHUS XUMUUYECKUX COCAMHEHUH MEXIyHApOJHOTO CO3a
TEOPETUYECKOM W TNPUKIAJHOW XUMUH W TPUBUAIBHBIE HA3BaHUA
BEIECTB, OTHOCALUMXCA K H3Yy4EHHBIM KIaccaM OpPraHUYEeCKHX |
HEOPraHWYECKUX COCTMHEHUN

3.2

XUMHYECKYI0 CHUMBOJIUKY ISl COCTaBJE€HHsS (DOPMYIl HEOpraHMYECKUX
BEILIECTB, MOJEKYISPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJIETHBIX) OPMYJI OpraHMYECKUX BEIIECTB

CopMUPOBaHHOCTH YMEHUS KIIACCH(PUITUPOBATE:

4.1

HCOPraHNMYCCKHUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBAHUA U
KpUTCPpUU NJIA KJ'IaCCI/I(i)I/IKaIII/II/I N3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHUYECKHE BEIIECTBA, CAMOCTOSITENIbHO BBIOMpATh OCHOBAHUS H
KPUTEPHUH JIJIs1 KiTaCCU(UKAITNU N3Y4aEMBIX XHMHUUYECKUX 00HEKTOB

4.3

M0 Pa3IMYHBIM TpHU3HAKaM (YUCITy W COCTABY pEarupyrolHX BEIICCTB,
TeryioBoMy d(pekTy peakiuu, HW3MEHEHHIO CTENEeHEH OKUCIICHHS
9JIEMEHTOB, 0OPATUMOCTH PEAKIINHU, YIACTHIO KaTaan3aTopa)

ChopMHpPOBaHHOCTh YMEHHS XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHMM) ¥ HOHOB
XUMHYECKUX 3J1eMeHTOB |1 — 4 mepuoaos [lepuoanueckoit cucremsr .M.
MeHnpeneeBa U UX BaJICHTHBIE BOBMOXHOCTH, UCIIOJIB3YS TOHATHUS S-, p-,
d-a5eKTpOHHbBIE OPOUTAIIN, SHEPTETHUCCKUE YPOBHU

CdopMHUpOBaHHOCTh YMEHHUSI OOBSICHITH 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M OOpa3yeMbIX UMM COEAMHEHUH I10
IepuoaaM H rpymiam

ChopMUpOBaHHOCTb yYMEHHUSI COCTAaBJSATb YpPaBHEHUS XUMUUYECKHX
peakuuil ¥ pacKpbIBaTh UX CYITHOCTb:

7.1

OKHCJIMTCIIbPHO-BOCCTAHOBUTCIIbHBIX peaKunﬁ IMOCPEACTBOM COCTABJICHUA
QJICKTPOHHOI'O OayraHca 3TUX peaKI_II/II\/'I

7.2

YPAaBHEHHUSI PEAKUMH pa3IWyHbIX THUIOB; IOJIHBIE U COKpaIEHHbIE
YpaBHEHHSI PEaKIMil HOHHOTO OOMEHAa, YIH ThIBasl YCIOBUS, IPU KOTOPBIX
9THU PEAaKLUHUH UIYT 10 KOHIIA

7.3

peaKuuii TUIpONHM3a, PEeaKIHnil KOMILIEKCooOpa3zoBaHUs (Ha mpumepe
THIPOKCOKOMITJIEKCOB ITUHKA U AITFOMUHHS)

CdopMHrpOBaHHOCTH YMEHU S TTOATBEPKIATh:

8.1

Ha KOHKPETHBIX IPUMEpax XapakTep 3aBUCHMOCTH pEaKIHOHHOU
CIIOCOOHOCTH OPTraHWYECKUX COCOUHEHUH OT KPaTHOCTH U THIIA
KOBAJICHTHOU CBS3M (G- U TM-CBSI3U), B3aMMHOI'O BJIMSIHUSI aTOMOB U IPYIII
aTOMOB B MOJIEKYJIaX, a TakKe OT OCOOCHHOCTEH peanu3aluu pa3IuyHbIX
MEXaHHU3MOB MTPOTEKAHUS PEAKIIHHA

8.2

XaPAKTCPHBIC XUMUYCCKUC CBOMCTBA BCHICCTB COOTBCTCTBYIOIMMU
OKCIICPMMCHTAMU U 3allUCAMU ypaBHCHHfI XMUMHYCCKUX peaKI.[PIfI

CdopMHPOBAaHHOCTh YMEHHSI XapaKT€pPU30BaTh COCTAB M BaXHEUIIME
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CBOWMCTBAa BEINECTB, NPHHAUICKANMX K ONPEACICHHBIM KIaccaM U
TPYIIIaM COCTMHEHUH (IIPOCThIE BEIIECTBA, OKCHJIbI, THAPOKCHUIBI, COJIH;
YIIICBOIOPOBI, IPOCTHIE d(DUPHI, CIUPTHI, PSHOIIBI, ATBICTUIBI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CJIOXHBIC S(HPBI, JKAPBI, YIIIEBOIBI, aAMHHBI,
AMHHOKHCIIOTBI, OCTIKH )

10

CcopMHpPOBAaHHOCTE YMEHHSI HPOBOIUTH PACUETHl IO XUMHUYECKUM
dopMynaM M ypaBHEHHSAM XUMHUYECKHUX PEaKUHUi C HCIHOJIb30BAHHUEM
(M3NYECKUX BEIMYNH:

10.1

Macchl (00bEMa, KOJMYECTBA BEINECTBA) MPOIYKTA PEAKIIHHU, €CIU OJIHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C ONPEACIEHHOM MacCOBOM
JI0JIe paCTBOPEHHOTO BEIIECTBA FUJIM IaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM UJIM 0OBEMHON JI0JTH, BBIXOJIa TIPOIYKTa PEAKIIUH

10.3

Ter10BOro (exra peakiuit

10.4

00BEMHBIX OTHOIIEHUI ra30B

10.5

110 HAXOXKICHHUIO XMMHUUECKOM q)OpMy'J'IBI BCIICCTBA

11

Bnanenue cucremoil 3HaHMH O METOAAX HAy4YHOTrO MO3HAHUS SIBJICHUH
MPUPO/BI, UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX U YMEHUE MPUMEHSTh
9T 3HAHUS TPH DKCIIEPUMEHTATBLHOM HCCICOBAHWHM BEIECTB U IS
OOBSACHEHHS XUMHUUYCCKUX SIBJICHHUM, HMEIIMX MECTO B TMPHPOJIE,
MPAKTUYECKON JCSITEIBbHOCTH YEIOBEKA U B MTOBCEAHEBHOM KU3HU

12

CdopMuUpOBaHHOCTb yMEHUS MPUMEHSTH (UCIOJIB30BAaTh) 3HAHUS O
COCTaBE€ M CBOMCTBAX BEHICCTB IS AKCIEPUMEHTAIBHOW MPOBEPKU
TUMOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM MPOTEKaHUs XUMHUUYECKHX
peakuuii M TPOTHO3UPOBAHUS BO3MOKHOCTEH MX OCYILECTBICHUS;
CHUCTEMHBIC XMUMHYECKHE 3HAHWS JJI OOBSCHEHHS W MPOTHO3UPOBAHUS
SBJICHUM, HMMEIOIMX E€CTECTBEHHOHAYYHYIO TPHUPOIY; I MPUHSATHS
TPaMOTHBIX pEIICHUH MPoOJIeM B CUTYAIU X, CBI3aHHBIX C XUMHEH

13

CdopMHUpPOBAaHHOCTh YMEHHUsI IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUN
OKCHEPUMEHT (TMOJYy4eHUE W H3Y4YEHUE CBOICTB HEOPraHUYECKUX H
OpraHWYECKHX BEILECTB, KAYECTBEHHbIE pEAKIUU YIJIEBOJOPOAOB
pa3IMyYHBIX KIACCOB U KHMCIOPOACOAEP)KALMX OPraHUYECKUX BELIECTB,
peleHue AKCIEPUMEHTAIBHBIX 3aja4 o pacrno3HaBaHUIO
HEOPraHMYECKUX U OPraHMYECKUX BELIECTB) C COONIIOJCHUEM IpaBUIl
O0esomacHOro  oOpamieHHss C  BEIeCTBaMHM U J1a0OpaTOpHbBIM
obopynoBanuem; (GopMyIHpOBaTh LEIH MCCISIOBAHUS; IPEACTABIATH B
paznuuHOM  QopMme pe3yabTaThl d3KCIEPUMEHTa, AaHAIM3UPOBaTh U
OLICHUBATH UX JOCTOBEPHOCTh

14

CdopMHUpPOBAaHHOCTh YMEHHS OCYLIECTBIIATH L€JIE€HalpaBICHHBIA MOUCK
XUMHUYECKON HH(POPMALIUU B PA3TUYHBIX UCTOYHHUKAX (HAyIHAs U y4eOHO -
Hay4Has IuTepaTypa, CpeJICTBa MacCoBOM HH(opMaluu, cetb IHTepHET 1
Jpyrue), KPUTHUYECKH aHaTU3UPOBAaTh XMMMUECKYI0 HHGOpPMALHIO,
nepepadarbiBaTh €€ U MCIOJb30BaTh B COOTBETCTBHUM C IOCTaBJIECHHOMN
yaeOHOM 3a1aueid

15

ChopMHupOBaHHOCT, YMEHHUSI IPOTHO3MPOBATh, AHAIM3UPOBATH U
OLICHMBAaTh MH(OpPMALIMIO C TMO3UIUN HKOJOTMYEcKoi Oe30macHOCTH
MOCJEACTBUNA OBITOBOM M MPOU3BOJACTBEHHOM ACSITENbHOCTH YEIOBEKA,
CBS3aHHOW € T1epepaboTkoil BewecTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HABAaTh  OMNACHOCTb BO3JCWCTBHUS HA  JKUBBIE  OPraHU3MBI
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OHpeI[eJ'IéHHI)IX BCIICCTB, IIOHHMMAas CMBICJI II0Ka3aTciIsd HpeHeHLHOﬁ
ﬂOHYCTHMOﬁ KOHOCHTpalKKu, W IIOJACHATbL Ha IIPHUMEpaAx CIIOCOOBI
YMCHBIICHU A U TPEAOTBPAMICHU A UX BPCAHOT'O BO3JCHCTBUS Ha OpraHu3m
YCI0BCKa
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INEPEYEHDb 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBbBIX HA EIJ 11O

XUMHUN

Kon

IIpoBepsieMbIii 3JIEMEHT COJIe PKAHUSA

1

TCOpeTI/I‘ICCKI/Ie OCHOBBI XUMHHU

1.1

Crpoenue BemecTBa. CoBpeMeHHast MOJIEb CTPOCHHS aToMa. Pacipenenenme
3JIEKTPOHOB MO HHEPreTHYEecKMM YypoBHAM. Kiaccudukanus XUMHUECKHX
aeMeHTOB. OCOOEHHOCTH CTPOCHHS YHEPTETUYECKIX YPOBHEH aTOMOB (S-, P-,
d-anemenToB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHS ATOMOB. DJIEKTPOHHAS
KoH(UTypalus atoma. BaneHTHBIE SJIEKTPOHBI

1.2

[lepuonuueckass cucrema xuMuueckux »dyemeHToB J[.M. Menneneesa.
®usnyeckuit cmeici llepuoguyeckoro 3axkona .M. Menaeneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB 3JEMEHTOB M WX COCAMHEHUN I10
MeprojaM U TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWMCTB MPOCTHIX
BELIECTB, BOAOPOAHBIX COEAMHEHUM, BBICIIIMX OKCUJIOB U THAPOKCHJIOB

1.3

BaneHTHOCTB. SJICRTpOOTpI/II_IaTeJ'ILHOCTB. CTeneHb OKUCICHUS

1.4

Bugpl  xumuueckol  cBs3M  (KOBaJE€HTHas, MOHHAas, MeTaJJIMYecKas,
BOJOpO/AHAs) M  MeXaHHU3Mbl €€ oOpa3zoBaHHs. MeXMOJIEKYIIpHbIE
B3aMMOJICHCTBHs. BemecTBa MOJIEKYIAPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunsl KpUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BELICCTB OT THIIA
KPUCTAJUINYECKON PELIETKU

1.5

Xumuueckas  peakius.  Knaccudukanuss — XMMHYECKMX — PEakmuid B
HEOPraHUYECKON U OpraHMYeCcKOM XMMHUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB

1.6

CKOpOCTI: pCaKkuunu, €€ 3aBUCHUMOCTb OT Pa3JIMIHBIX (I)aKI‘OpOB

1.7

Tennosie a3(ipexTsl xumMHUeckux peakuuii. TepMoxummudeckue ypaBHEHHUS

1.8

OOpatumblie peakiuu. XUMHYECKoe paBHOBecwe. DakTophl, BIUSIIONME Ha
coctosiHue xuMuueckoro pasHoBecus. [Ipunnun Jle [latense

1.9

BHGKI‘pOJ'H/ITI/I‘ICCKaH Jucconualnus. CuiibHBIE U cla0bIe QJICKTPOJIMTHI. Cpez[a
BOJHBIX pPACTBOPOB BCUHICCTB: KUCJIad, HeﬁTpaﬂbHaH, ICJI0OYHasd. CreneHb
JHCcconuanuu. Peakiiuym noHHOTO oOMeHa

1.10

I'mppomu3s coneil. MonHoe npousBencHue BOAbL. BOIOpOAHBIN IOKa3aTelNb
(pH) pactBopa

1.11

CrocoObl  BBIpaKE€HUST  KOHIIGHTpPAIlMM  pPAacTBOPOB: MaccoBas OIS
pacTBOPEHHOIO BEIUECTBA, MOJSpHAs KOHLEHTpauus. HacellieHHBIE H
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. KpucTramoruapaTsl

1.12

OKHCITUTEIFHO-BOCCTAHOBUTEILHEIC pEaKunun. HOBG,Z[GHI/IG BCHICCTB B Cpcaax
C Pa3sHbIM 3HAUCHUECM pH MeToabl OJICKTPOHHOI'O OaaHca

1.13

DJIEKTPOJIN3 paCTBOPOB U PACIlJIaBOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Krnaccudukanus HEOPraHUYECKUX COCIMHEHUH. Homenxnarypa
HEOPraHMYECKUX BEIIECTB

2.2

XUMHUYECKHE CBONCTBA BAKHEHIIMX METAJUIOB (HATPUU, KM, KaJbI[UH,
MarHui, alTfOMUHUHN, IUHK, XPOM, K€JIe30, Mellb) U UX coeAuHeHun. Oonme
CIOCOOBI TTOJTYICHUSI METAJIOB

2.3

XUMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJIOB (TaJIOT€HOB, CEPhI, a30Ta,
dochopa, yrmepoma W KpEeMHHS) M UX  COSAMHEHHH  (OKCHJIOB,
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KUCIIOPOICOJIEPIKALMX KUCIOT, BOJAOPOHBIX COCTUHEHUN )

2.4

I'eneTnueckas CBS3b HCOPraHNYCCKHUX BCIICCTB, IMTPUHAJICKAINMX K
PAa3INYIHBIM Kj1aCCaM

2.5

#HPar## inenTuukanus HeopraHM4YecKX coequHenunil. KauectBeHHbIe
peaxiy Ha HEOPraHMYECKUEe BEIIECTBA U HOHBI

OCHOBBI OPraHMYECKON XUMHUH

3.1

OCHOBHBIE TIOJIO)KEHHMSI TEOPUM XUMHMUYECKOTO CTPOEHHUS OPraHMYECKUX
coenuHeHuit A.M. byrnepoBa. VYmiepoaHblil  CkeleT  OpraHUYecKoil
MoJieKynbl. KpaTHOCTh XMMHYECKOl CBsi3M. S- U P-cBs3U. SP3-, SP2-, Sp-
rubpuau3anuy opouTaneii aToMoB yriaepoja. 3aBUCHMOCTb CBOWCTB BEIIECTB
OT XMMHYECKOTO CTPOECHHUS MOJEKyd. [‘'omosiorn. I'oMonoruyeckuit psim.
W3omepust u uzomepsl

3.2

[lonsitue o  QyHkumonanpHoM rpynme. OpueHTauHOHHBIE  A(PPEKTHI
3aMeCTUTEINEH

3.3

Hpe,Z[CTaBJ'ICHI/IC (6] KJ'IaCCI/I(l)I/IKaI_[I/II/I OpraHU4YCCKUX BCIICCTB. HOMCHKJ'IaTypa
OpPraHUYC€CKUX COCIMHEHU (CI/ICTCMaTI/I‘-IeCKa}I) U TPUBUAJIBHBIC HA3BAHUMA
Ba)KHEHIIMX Hp@}ICTaBHTGHGﬁ KJIaCCOB OPraHMYCCKNX BCIICCTB

3.4

CBoOomHOpaIMKANBHBI W HMOHHBIM MeXaHM3Mbl peaknuu. [loHsTHe o
nykieoduie u snekrpodute. [IpaBuno MapkoBuukoBa. [IpaBuio 3aiiniera

3.5

AJKaHBI. XUMUUYECKHUE CBOICTBa aJIKAHOB: TaJIOTEHUPOBAHUE,
JNETUIPUPOBAHUE, TEPMHUUYECKOE pa3IOKEHUE, KPEKUHT, HW30Mepu3alus,
ropeane. llomyuenue ankanoB. Iluknoankanel. Creuuduka CBOWCTB
OUKIOAJIKAHOB C MaJbIM pa3MEPOM IHMKIA. Peakuuu NpUCOCTUHEHUS U
PaaMKaIbHOIO 3aMEUICHUS

3.6

AJKEHBI. XuMHYECKHE CBOWCTBA: peaxkuuu IIPUCOECIMHEHU S
(rajoreHMpoBaHME, THAPUPOBAHUE, THJPOTAIOTeHUPOBAHUE, T'MIpaTalus),
TOPEHHUS], OKMCIIEHUsI U moiauMepu3anuu. [IpombinuieHHbIe U 1a00paTOpPHBIE
CH0COOBI OJIYYEHHS AJIKEHOB

3.7

Ankanuensl. XMMHYECKHE CBOMCTBA AJIKAJUEHOB: PEAKIIUU IPUCOCIUHEHH S
(ruzpupoBaHue, TAIOTEHUPOBAHUE), TOpeHUs U nonuMepusauui. [lonydenne
QJIKAIUCHOB

3.8

AJIKUHEL. XumMudeckue CBOMCTBA: peakuuu MPUCOCINHECHUS
(rajioreHHpoBaHUe, TUIAPUPOBAHUE, TUIpATALMUS, THAPOTraJOreHUPOBAHUE)
KaK CIIoco0 MOJy4eHUS TOJMMEPOB U JPYTUX MOJIE3HBIX MPOAYKTOB. Peakinu
3aMeleHus. ['opeHue areTuneHa Kak HCTOYHHMK BBICOKOTEMIIEPATypHOTO
TJIAMEHHU JJ1 CBAPKU U pe3ku MeTauioB. [Ipumenenue areTuaeHa

3.9

Apenbl. XUMHUYECKHE CBOWCTBAa O€H307a: pEaKIUH DIEKTPOPUIHLHOTO
3aMEIIeHNs, TPUCOEAUHEHUs (TMIpPUpPOBaHUE, TaJloreHUpoBaHue). Peaxuus
ropeHus. OcoOEHHOCTH XMMHUYECKUX CBOMCTB TojyoJa. [lomydeHune GeH3oa.
Oco0eHHOCTH XUMHYECKUX CBOMCTB ctupona. [lomumMepu3zaius cTupoia.
CniocoObl mOTydeHHS 1 TPUMEHEHUE apOMATHYECKUX YITIEBOIOPOIOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE CHUPTHI. XUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBUE C HAaTpUeM KakK crnoco0 YCTaHOBJIEHUS HAJIWYUA
TUJPOKCOTPYNIIbI, €  TaJOT€HOBOJOPOJAMM  KaK CHOCOO  IOJydeHUus
pacTBOpHUTENECH, BHYTPU- M MEKMOJIEKYJsIpHas jgeruaparanus. Peaxkuus
ropenus. [lomyueHue sTaHosa: peakuus OpOKEHHUS INIOKO3bl, I'MIpaTalius
STUJIEHA. OTWIEHINIMKOJIb M DIHLEPUH KaK IPEICTaBUTENN IIPEIEIbHbBIX
MHOTI'OaTOMHBIX CIIMPTOB
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3.11

@®eHoin. XMMHUYECKHE CBOMCTBA (eHONA (PEaKIMH C HATPUEM, THAPOKCHIOM
Hatpus, opomom). [loryuenue denomna

3.12

Anpnernpl. XUMHUecKne CBOICTBa pPEAECTbHBIX aJIBJICTU OB
THAPUPOBAHME; KAUYSCTBEHHBIC PEAKIIMU HA KApOOHHMIIBHYIO TPYNIY (peaKiius
«cepebpsiHorO  3epKajia», B3ammozelcTtBue ¢ ruapokcuaom wmemu  (11).
[Tonydenue mnpenenbHbIX albACTUIIOB: OKHUCICHUE CIIUPTOB, THApPATAIUS
aneTusieHa. AIIETOH Kak TPEeJACTaBUTENb KeTOHOB. OCOOEHHOCTH peaKIuH
OKHCJICHUS alleTOHA

3.13

KapboHoBble KMCIOTHI. XUMHYECKHE CBOWCTBA IMPENEIbHBIX OAHOOCHOBHBIX
KapOOHOBBIX KUCIOT. (OCOOEHHOCTM XUMHUUYECKHMX CBOMCTB MypaBbUHOMN
kucioTel. llosydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT:
OKHCJIEHUE AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIbACTUIOB. Bbicume
IIpe/IeTIbHbIE U HEMPEEIbHbIE KAPOOHOBBIE KUCIOTHI

3.14

Cnoxusie >¢upbl u kupbl. CrocoObl MOJYYEHUS CIOXHBIX 3(UpOB.
OOparuMocTh peakuuu 3Tepudukanuu. [IpuMeHeHue CI0XHBIX d(PUPOB B
NULIEBOH U MapproMepHOH MPOMBIIUIIEHHOCTH. JKUPBI KaK CI0XKHBIE 3(PUPBI
[JIMIIEPUHA U BBICIIMX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBA >KUPOB:
TUJPUPOBAHNE, OKUCICHHE. [ MApONU3, MM OMBUICHUE, JKUPOB KakK CIIOCO0
IPOMBILIUIEHHOTO MOJYYEHUs COJICH BBICIIMX KapOOHOBBIX KUCIOT. MBI Kak
COJIM BBICHIIMX KapOOHOBBIX KUCIIOT

3.15

XUMHYECKHE CBOWCTBA IJIIOKO3bl: PEAKIUU C Y4YaCTHUEM CIHPTOBBIX U
JIBJIETUAHON TPYII U MOJIOYHOKHUCII0E OpokeHue. [[puMeHenne mioko3sl, eé
3HAQUEHUE B IJKU3HEACATENBHOCTHM oOpraHusMa. Jlucaxapuupl: caxaposa,
ManbTO3a. BoccraHaBiamBaroume M HEBOCCTAHABJIMBAIONIME JIHUCAXAPHU/IBI.
I'uaponmu3 nucaxapunoB. llomucaxapuasl: kpaxmani, minkoreH. CtpoeHue
MaKpOMOJIEKYJI Kpaxmalia, IJIMKOT€Ha U LEeJUTt0JI03bl. Du3nvecknue CBOMCTBA
Kpaxmalla M UeJUTI0J03bl. XHMMHYECKHME CBOWMCTBA KpaxMmana: THApPOJIN3,
KayeCTBEHHAsi peakuusi ¢ HOJAOM. XHUMHYECKHME CBOWCTBA I EJUIIIOJIO3bI:
TUJIPOJIN3, TONydeHue 3PUpoB IHeToio3bl. [loHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK)

3.16

AMUHBI. AMHHBI KaK OpPraHMYECKHE OCHOBAHUS: pEaKIUU C BOJIOH,
KHCJIOTaMHU, peaKI_II/ISI I‘OpeHI/ISI. AHI/IJII/IH KaK HpeﬂCTaBI/ITeJIL apOMaTI/I‘-ICCKI/IX
aMHUHOB. XMMHYCCKAEC CBOMCTBA aHMJIMHA. B3aUMOJICHCTBHE C KHCJIOTAMHU,
OpomHOIi BOJOM, okucieHue. [lonydenne aMMHOB alIKUJTMPOBAHUEM aMMHaKa
Y BOCCTAHOBJICHUEM HUTPOIIPOU3BOIHBIX YIIIEBOIOPOIOB

3.17

AMHMHOKUCIIOTHl M O€lKH. AMUHOKHCIOTHI Kak am(OTepHble OpraHUYecKue
coenuHeHus. OCHOBHBIE aMHUHOKHCIIOTHI, oOpa3yronme Oeiaku. XUMHUYECKUe
CBOMCTBa OEIIKOB: THUIPOJIU3, JCHATYpallHs, KAa4eCTBEHHBbIC (I[BETHHIC)
peaxkunu Ha OenKu

3.18

CtpoeHue M CTPYKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOMCTB MOJIMMEPOB OT
cTpoeHus1 MoJeKya. OCHOBHBIE CIIOCOOBI MOJY4EHUS! BBICOKOMOJIEKYISPHBIX
COEIMHEHHUH: peaxkuuu HOJIMMEpU3aluU u MOJINKOHICHCALIN H.
Knaccuduxkanus BookoH

3.19

#HH#Par###  nenTu pukanusi opraHMYeCKuX coeqMHeHn . Pemenne
IKCTIICPUMEHTAIBHBIX 33/1a4 Ha PACIIO3HABAHHUE OPTAaHUYCCKUX BEIIECTB

3.20

I'eneTnueckas CBSI3b MCXKAY KilIaCCaMH OPraHUYCCKUX Coe,Z[I/IHeHI/Iﬁ

XUMUS U KA3HD

4.1

XuMmus B MOBCETHEBHOMW >ku3HU. [IpaBuia Ge3omacHON pabOThl C SAKUMH,
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TOPHOYUMHU U TOKCUYHBIMU BCHICCTBAMHU, CPCACTBAMU OBITOBOI XUMHU

4.2

XuMUsT U 310pOBbe. XUMHS B MEIULHUHE. XUMHS U CEIBCKOE XO35MCTBO.
XUMHS B IIPOMBIIUIEHHOCTH. XUMHS U YHEPIreTUKA: IPUPOJHBIM U TONYTHBIN
HeTIHOI ra3bl, UX COCTaB M UcMoab30Banue. CoctaB HeQTH 1 e€ mepepaboTka
(MpUpoIHBIE UCTOYHUKHU YIIIEBOIOPOIOB)

4.3

XuMHUsL U 9KOJOTUsS. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLeH Cpeasl M ero
nocnenctBus. Oxpana ruapocdepsl, MoUBbl, aTMOchepbl, (UIOpbI U GayHbI OT
XUMHYEeCKoro 3arpssHeHus. [IpoGmema OTX0m0B M MOOOYHBIX IMPOIYKTOB.
AnbTepHaTHBHBIC UCTOYHUKI YHEPTHH

4.4

O6ume mpencTaBieHHss O MPOMBINUIEHHBIX  CHOCO0AX — MOJIydeHUs
XUMUYECKHX BEIIECTB (HAa TMpUMepe TMPOU3BOJCTBA aMMHAaKa, CEpHOMN
kucnoTel). Y€pHas wu 1uBerHas wmetamyprusa. CTeKwIo U CHJIMKaTHas
MPOMBIIUIEHHOCTh. [IpoMblnuieHHass opraHudeckass xumus. CeIpb€ Ui
OPraHUYECKOW MPOMBIIITICHHOCTH

#HH##Par#H#H# Tunbl pacyETHBIX 337124

5.1

#H##Par###PacuéTel Macchl BelecTBa WM 00BEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacCe UM 0OBbEMY OJIHOTO U3 YUaCTBYIOIMX B
pEaKINy BEIIECTB

5.2

#i##Par##Pacu€rel TeroBoro adgdexra peakiuu

5.3

#H##Par###PacuéTbl 00BEMHBIX OTHOIIICHUH ra30B MPU XUMHUYCCKUX PEAKITUIX

5.4

#H##Par###Pacuérel Macchl (00bEMa, KOJTUUYECTBA BEIIECTBA) MTPOIYKTOB
PEaKuuu, eciiy OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )

5.5

#H##Par###PacuéTsl MacCOBOM MM OOBEMHOM JIOJIM BBIXO/1a MPOIYKTa
pPEaKIU OT TEOPETHIECKUA BOSMOXKHOTO

5.6

###Par#H#Pacuétel macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOIYKTa
peaKIu, eClii OJTHO U3 BEIIECTB JIaHO B BUJE PACTBOpA C OMpPeAeIEHHOM
MAaCCOBOM J10JIE paCTBOPEHHOIO BEIIECTBA

5.7

#HHPar###PacuéThl ¢ HCIIOIL30BAaHUEM ITOHATHI «MAacCoBas JIOJID»,
«MOJIIpHAsT KOHIICHTPAIUS», «PACTBOPUMOCTH)

5.8

#H##Par###Haxoxnenne MoseKysipHON (GOpMyITbl OPTaHUYECKOTO BEIECTBA
10 €ro MJIOTHOCTH U MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOISIIMX B €r0 COCTaB,
WUJIA 0 IPOAYKTAM CTOpPaHuUs
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