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MNOACHUTEJIBHAS 3AIINCKA

Pabouvas nmporpamMMa o XMMUH Ha YpOBHE CpeHEro oo1iero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanuny, TpebOBaHUM K pe3ysbTaTaM 0CBOCHHUS (efepanbHOi 00pa3oBaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBanus(POII  COO), mnpencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenmMera «XuMHS» B 00pa3oBaTeNbHbIX opranusanusx Poccuiickoit ®enepanum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl BocniuTanus B Poccuiickoit ®enepanuu Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XuMmHUsT Ha YpOBHE YIrIyOJIEHHOTO WM3YYEHHs 3aHMMAeT BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaiizyeMoe B YCIOBHUSX AUPPEPEHLUUPOBAHHOTO, NPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00pa30BaATENBFHYI0O U OOUIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIIKOJIBI,
HEOOXOIUMYIO JUIsl aJJanTalliK UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLILYME, a TaKkKe
JUTSL TIPOJIOJDKEHUSI O0y4YeHUsl B OpraHu3alusax MnpodeccnoHanibHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHUTUIHH.

B nporpaMmMe no XuMuM Ha3Hau€HUE MpeAMeTa «XHUMHS» IMOJIyd4aeT HOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CIEAYIOIIME BBHITOIHSEMbBIC
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOTydeHHE
IIPEJICTAaBICHUS O LESIX, COJEp)KaHUHU, oOLIel cTpaTernu OOy4eHMsl, BOCIIUTAHUS U
pa3BUTHs O0y4arOUIMXCA CPEACTBAMM IPeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIILHOCTH H3Y4EHHUs y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTeIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectanuu B (opMe €IUHOTro
roCyapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/EpIKaHUe, 00sI3aTeIbHOE Ul U3YUCHUS
B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAHHE €ro IO KJIaccaM, OCHOBHBIM COJEpPKaTENIbHBIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacnpe/iesieHne Y4eOHOTO BpEMEHHU, pEKOMEHAYEMOTO ISl U3Y4YEHHUS
OTJENBHBIX TEM;

e [peasiaraet NPUMEPHYIO MOCIIE0BATEIbHOCTh U3yUeHHs y4eOHOT0 MaTepuaa ¢ y4éToM
JIOTMKH [TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrIIyONE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTePUCTUKHU IUIAHUPYEMBIX pPE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTeNbHON MPOTpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHbIX JEUCTBUH OOYYaIOLIErocsi IO OCBOEHUIO COJEpIKAHUSA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMeE 10 XMMHUH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00ydyeHueM XMMHUU Ha YPOBHE OCHOBHOIO 00I1Iero 00pa3zoBaHus. 3a IpeJielaMy YCTaHOBJIEHHON
IpOrpaMMOil 1o XUMHM 0053aTeNbHOM (MHBapUAHTHOM) COCTaBIISIIONIEH copep)kaHusl y4eOHOro
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JIOJKHA OMPEIEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHus.

B cootBerctBuM ¢ koHuenrtyaibHbIMH ToNoxkeHUsIMH DPI'OC COO o HazHaueHUU
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIIMPOBaHHOTO 00yUeHHS Ha
YPOBHE Cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJEHHOTO U3YYEHUs HAPaBJICH Ha
pean3aIyio MPEEMCTBEHHOCTH C IMOCIEAYIOIINM 3TAllOM HMOJIYYEeHUsI XUMUYECKOT0 00pa3oBaHUs
B paMKaxX U3y4€HMsI CHELHUAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUECKUX JUCLUILIMH B By3axX U
OpraHu3alUsaX CpeAHEro NpodeccuoHanbHOro oopa3zoBaHus. B aToii cBsA3M M3ydyeHue npeaMera
«XUMUL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U yriIyOJeHHEe TEOPEeTHUECKON U
NPAaKTUYECKON MOJATOTOBKH OOYYaOUIMXCS, BRIOPABUIMX OMPEACIEHHBIH Mpoduib 00ydeHus, B
TOM 4YHCIE€ C TEpPCHEeKTUBON IOCIEAYIOMEro IOJYyYeHUs] XUMHUYECKOro o0pa3oBaHUs B
opraHu3anusax npodeccuoHanbHOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHHUS (eaepalbHOH 00pa30BaTENbHOM MPOrpaMMBbI
cpeanero oOmiero o0Opa3oBaHMs H3yYeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHne 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroluxcs, Ha (OPpMHUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN pallMOHAIN3ALUU Yy4eOHOTro TpyAa U 0OO0OLIEHHBIX
CIOCOOOB JEATENHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBsitomiuMu  nipeaMera «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yriiyonéHuble Kypebl — «Opranudeckas XuMus» u «OOmas u Heopranudeckas xumus». [lpu
OIpe/IeIeHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3allly COJEp)KaHUs 3TUX KYpCcOB B
IporpaMMe Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yrayO0nEHHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepkaHusi KypcoB «Opranumdeckas xumusi» u «OOmas m HeopraHuueckas
XUMHS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUM MOJIydaeT OMNpEesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM ypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTaxX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE pACIIMPEHUS U YIriyOJeHUs MPEeACTAaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKaHMs peaklMid, pacCMaTPUBAEMBbIX C
TOYKH 3PEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuogudeckoro 3aKkoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  JJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABIECHUAX O CTPOCHUU aTOMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3PYILIEHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JONOJIHsETCS (POPMUPOBAHHEM
IpeICTaBICHUN 00 AMEKTPOXMMUYECKHX IPOLECCaxX M DIIEKTPOJIM3E PACIIaBOB U PACTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COeIMHEHUH yJensercs oco0oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BJIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUH.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMUMHMHU YTIyOJIEHHOTO YpOBHS
W3Y4YEHUS JIJIS1 KIIACCOB OMpeeéHHOro mpod s (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 0011el cucTeMe MPEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanipuMep, B COAEPIKaHUM MPEIMETa ISl KIACCOB XMMHKO-(U3NIECKOTO Npoduist 6ombIoe
3HaYeHue OynyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3ydenun
IpeaMeTa B JaHHOM Cllydae akLEHT OyZAeT cleslaH Ha OOLIHOCTh METOA0B M03HAHMsI, OOLHOCTh
3aKOHOB ¥ TEOPHH B XUMHH U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TEOpUs (MOJIEKYJIApHAst TEOpUS B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M SHEPruH, 3aKOHbI TEPMOAMHAMHKH, SJICKTPOJIU3a,
IIPEJICTaBJIEHUs O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa AJs KJIacCOB XMMUKO-OMOJIOTHYECKOro IpoQuiis
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /17151 60s1ee 0OCTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMMH/bI, OCNKH, YIJIeBOAbI, HYKJICHMHOBBbIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTaBE M CBOMCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILEBAPEHHUSL.

B muane ¢opmupoBaHuS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B [TO3HAHHUS U OIBITA MPAKTUYECKOI'O IPUMEHEHMs HayYHbIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMmus» Ha YriyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTAB MPEIMETHBIX o0nacTeil «EcTeCTBeHHO-HAyYHBIE TIPEIMETHI»,
«MaremaTtuka u uHpopMmaTHKa» u «Pycckuil A3bIK U IUTEPATYpay.

[Tpyu m3yuenun yuyeOHOro mnpenmera «XHUMUS» Ha YIIyOJIEHHOM ypOBHE TaKXkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHME OCHOB HAyKHM XHMMHUHU Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW JEATEIPHOCTH YeJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. Pemienue 3Toil 3agaun Ha yriyOJnE€HHOM YpPOBHE H3Yy4eHUs
npeaMeTa MpeAnoiaraeT pean3aluio TaKuX 1elnei, Kak:

e (opMupoBaHHE NPEACTABICHUIN: O MaTepUaIbHOM €MHCTBE MUPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBIIEHUH IPUPOJIBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK M €€
BeAylIeH poiii B OOECIEYCHWH YCTOWYHMBOTO PAa3BHTHS YEJIOBEYECTBA: B PEIICHUHU
npoOJIeM HKOJIIOTUYECKOH, YHEPreTHYeCKOH M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHMH HOBBIX MaT€pHajIOB, HOBBIX HCTOUHHKOB 3HEPTUH, B 00eCTI€YeHU U
palMOHATIBHOTO MPHUPOJIONONIB30BaHs, B (POPMUPOBAHUU MHUPOBO33pPEHUS M OOLIeH
KYJBTYpBl YEJIOBEKa, a TaKXKe JKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JEXKAIIMX B OCHOBE XHMHMYECKOW COCTABIISIOLIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpa: (yHIaMEHTAJIbHBIX OHITUH, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHHM BEIIECTBA Ha PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSX NMPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XHMUIECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMIMX HAyYHBIX MPHHIIMTAX
XUMHUYECKOTO IIPOU3BO/ICTBA;

e (QopmupoBaHue y 0OyYarOmMXCS OCO3HAHHOTO IIOHMMaHHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKMX 3HaHUU Ui OOBACHEHMsS KJIIOYEBBIX HIEH U mpobiem
COBPEMEHHOW XWMHH, JJIsI OOBSCHEHHS W TPOTHO3MPOBAHWS SIBJICHUH, HMMEIOIIHX
€CTeCTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHHUs MpoOJieM, CBSA3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAIW3a W OLEHKH C TMO3MIHUHA 3KOJOTMYECKOU



0€30MacHOCTH TOCJIECICTBUI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKOM BEIIECTB;
yrayOJieHHe TPEACTABICHUH O HAyYHBIX METOJaX II03HAHMS, HEOOXOIUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XMMUYECKUX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH U TIOBCETHEBHOM
JKM3HU.

B nnane peanusanuu nepBooYepeHbIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX (DYHKIIMH 1IeTOCTHON
CHCTEMBI Cpe/iHero o0miero o0pa3oBaHus MPU U3YUYEHUH IpeaMeTa «XUMHUsA» Ha YriyOnEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTb IPUOOPETAIOT TaKKE LIEJU U 3aJjauu, KaK:

BOCIIUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXKCHHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU,

pa3BUTHE MOTHMBALIUKA K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEHW K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS OOIEUEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOpMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodeccCHOHaNbHOM U OOIECTBEHHOUW N1eATEIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOr0 MPHUPOAOIOJIB30BAHUS, PA3BUTUE
HKOJIOTMYECKON  KyJIbTypbl,  NPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
AKOJIOTMYECKOU JIESITETBHOCTH.

OO01iee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3y4EHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPTraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHUYECKUX COEIUHEHUII.

DNEKTPOHHOE CTPOEHUE aroMma YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aTOMa yriepoja. XMMHUUYECKasl CBSA3b B OPraHUYECKUX COCIUHEHUSX.
Tunbl THOpUAM3aIMKA aATOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
cBsi3U (0OMEHHBIN U TOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHUTANEH, G- U T-
csa3u. OnuHapHas, ABOWHAsS M TpouHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIax
opranuueckux Bemiects. [lonstue o cBOO0OIHOM paauKaie, HyKJIeopuiie u 3eKTpoQuie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABIEHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPTraHUYECKUX COEAMHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIUYHBIX BHUOB:
pa3BépHyTas, COKpall€HHas, cKeieTrHas. M3omepusa. Buael wn3omepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [loHsTHe o GyHKIIMOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coenunenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABHTEIICH.

OcoOenHoct M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenpHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUMN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEUIECTB W MaTepualaMHd Ha UX OCHOBE, OMbITHI MO MPEBPAILEHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast popmysa, HOMEHKJIATypa U U30MEpHSL.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYT alKaHOB, SP -THOPHAM3AIMS aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3AlUM, DUPOJU3a, KpeKuHra, ropeHus. llpencraBieHne o MexaHU3ME peakIHi
PaIUKAIBHOIO 3aMEILCHHUS.

Haxoxxnenue B npupoje. CriocoObl MOTydeHUs: U TPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas GopMmyna, HOMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOSHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0ankaHoB. CriocoObl MOTy4YeHUs U TPUMEHEHUE [IUKI0ATKaHOB.

Anxkensl. ['oMonoruueckuii psj ankeHoB, o0mias Gopmyna, HOMEHKIATYpa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AalKeHOB, SP>-TMOPUAM3AIMA aTOMHBIX OpbuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (IMc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKIHWHM IPUCOCIWHEHHMS, 3aMEIICHHs B -
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpHU3alMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KavecTBeHHbIE peakiuy Ha IBOIHYIO CBs3b. CIIOCOOBI MOMYyYeHUS U IPUMEHEHHUE aJIKEHOB.



Ankamuensl.  Knmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS U XUMHUECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. I[lommmepusaius conpsoKEHHBIX AUEHOB. CroOCOOBI
MOJIyYEHUS] U IPUMEHEHUE aJIKaJHEHOB.

Ankunbl. ['oMonoruueckuil psii ankuHoB, oOmas GopMyia, HOMEHKIATypa U U30MEpHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckre CBOMCTBA aTKMHOB. XHWMHUUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUs. KUCIoTHbIE CBOMCTBA QJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBbIE peaKIMHM Ha TPOiHYIO CBA3b. CrocoObI
MOJIYYSHUS! U IPUMEHEHUE AIIKUHOB.

ApomMartudeckue yrieBoopoasl (apeHsr). ['omonorunueckuii psa apeHos, oomas Gopmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoJOroB: PEaKiuu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJIOPOJHOM DAJHKaJIe, PEAKIMHU TPUCOSAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3oua. [IpencraBiienne 06 OpUEHTHPYIOIIEM JACHCTBIH 3aMECTHTENCH B
OCH30JILHOM KOJIbLIE Ha MpHUMEpe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHMYECKHX CBONCTB CTHUpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YEeHNs U IPUMEHEHUE apOMATUYECKUX YIIIEBOIOPO/IOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3el. HedTh u e€ mpoucxoxaenue. KameHHbIIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTku HePTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrer nepepabotku HedTH, UX
MIPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaAJOTCHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amerieHus
rajoreHa Ha TUJIPOKCOTpYIIy, HUTPOrPYIIy, LUAHOTPYIIy, amMuHOrpymnmy. JleiicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wénou. BzaummonelicTtBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSX.
Hcnonp30BaHre TallOTEHIIPOU3BOJHBIX YTIJIEBOJOPOJOB B OBITY, TEXHUKE U TIPU CHUHTE3E
OpPraHWYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEBpallleHui: H3y4YeHHe
(¢u3nYECKUX CBOMCTB YIJIEBOAOPOOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil YIIIEBOIOPOIOB
pa3INYHBIX KJaccoB (oOeclBeuMBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMOJICHCTBUE alleTUIIEHAa C aMMHUAYHBIM pacTBOPOM okcuza cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YriiepoJa M BOAOPOJAa B OpPraHUMYECKUX BEUIECTBAX, IOJyYEHUE HTHIIEHA U
M3y4eHUE €ro CBOMCTB, O3HakomyieHHE ¢ Koyuekuusmu «HepTte» u «Yromp», ¢ oOpasnamu
IJIacTMacc, KaydykOoB W  pPE3UHbl, MOJEIMPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHHEe MOJEeKyl (Ha MpUMepe MeTaHojla U
sTanona). ['omonornyeckuit psia, obmias popmyna, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyueckue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEAKIMH 3aMeIlleHus, IeTHIpaTallii, OKHCIEHUS,
B3aMMOJICIICTBHE C OPraHUYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHI. JleiicTBHE 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢dupsl, HOMEHKIAaTypa U n3oMepus. OcoOCHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb W TAULEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJCHCTBHE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHUpThL. [IpeacraBieHue o MexaHU3Me
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBre Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnveckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB (heHoma. KauecTBeHHBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHue (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHblE COCTUHEHUS — aIbJErHbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIeruaoB M KETOHOB, oOmas dopmyna,
M30MEpPUS M HOMEHKJarypa. PU3MUYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIernJioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoOMeHKiIarypa. (DPHU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
npeeIbHBIX KAPOOHOBBIX KMCIOT. BogmopoaHbie CBsI3U MEKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius dTepudUKaIM, Peakuu C y4acTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbMHOM KHCIOTHL. [loHATHE O
IIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXHBIX 3¢pupax. MHoroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpENeIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO.E8As, JUHONEH08as KHCIOTHL.. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble »¢upsl. ['oMonornueckuit psa, odmas Gopmyna, u3oMepus U HOMEHKIATYpA.
®u3nuecKue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIETOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAINX OCTATKH HEMPEAETbHbIX KUPHBIX
KucnoT. JKuphl B mpupoe.

MBpbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBHE.

OOmass xapakTepucTuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noyiMcaxapuasl). MoHocaxapuapl: TJHOKo3a, (GpyKTO3a, Tajakro3a, pubo3a, Ie30KCHpHOO3a.
®duznyeckue CBONCTBA U HaxX0xAeHHE B npupoje. PorocuHTe3. XMMUYECKHE CBOWCTBA MTFOKO3bI:
PEaKIUU C yUaCTUEM CITUPTOBBIX U allbJETUIHON TPYII, CHUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHUE.
[TprimeHeHue TIII0KO03bl, €€ 3HAaUEHUE B KU3HEJEATEIbHOCTH opranusma. Jlucaxapuapl: caxaposa,
MaibTO3a M JakTo3a. BoccTaHaBnuBaronue U HEBOCCTaHABIMBAIOIINE Aucaxapuibl. ['uaponus
nucaxapunoB. Haxoxzaenue B npuponae u npumeHenue. [lonucaxapuasl: kpaxman, TJTUKOTeH U
nemnonao3a. CTpoeHHEe MaKpOMOJIEKYJ KpaxMmana, TJIMKOIeHa M Leulrosio3bl. Pusnueckue
CBOMCTBA KpaxMaja M LEJUII0JI03bl. XMMUYECKHE CBOMCTBA KpaxMmana: THIpOoJn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBAa LEJUIIONO3bI: TUAPOJIN3, IMOJIydeHHue 3(PUpoB
1esuTi00361. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTAIbHbIE METO/bl M3YUYEHHUsI BELIECTB U UX IMPEBpALICHUN: pacTBOPUMOCTh
pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CITUPTa



B aJbJCTH]l HA PACKAIEHHOW MEIHOMN NMPOBOJIOKE, OKHUCIEHUE 3THJIOBOIO CHUPTA IUXPOMATOM
Kaus (BO3MOXKHO HCIIOIh30BaHKE BUACOMATEPUAIOB), KAYECTBCHHBIC PEAKIIUN HA allbJICTUIBI (C
ruapokcugoM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBoicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJICHCTBHE
pactBopa rioko3bl ¢ ruapokcugom menu(ll), BzauMopelicTBue Kpaxmaia ¢ HMOJIOM, pEIICHHE
AKCIIEPUMEHTABHBIX 337124 10 TeMaM «CriupThl ¥ peHobD», «KapOoHoBbIe KUCTOTHL. CII0XKHbBIE
3UPBD».

A3oTcoaepxaiiyue OpraHu4ecKkue coeJMHEeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIe ammuaka. Kiaccudukanuss amMHHOB:
amudaruyecKkue U apoMaTHYECKHE; MePBUYHbBIC, BTOPHUHBIC U TpeTU4dHbIe. CTPOSHUE MOJICKYII,
obmas ¢opMmyia, u3oMepus, HOMEHKIATypa U (pU3UYEeCKHe CBOWCTBA. XUMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUIMPOBAHUE, B3aMMOCHCTBHE MEPBUYHBIX
aMHHOB C a30TUCTOU KUCIOTON. CONM aIKMIaMMOHUS.

AHWIIUH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psajna. Ctpoenue anuwinHa. Bzaumuoe
BIIMSIHUE TPYINl aTOMOB B MoJjekysie aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHWwiMH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE anu(aTHUYeCKUX
amuHOB. [lonydyeHne aHWIMHA U3 HUTPOOEH301a.

AwmuHokuciaotel. Homenknarypa u uzomepusi. OTaenbHbIe IPEICTABUTENN (l-:aMHUHOKHUCIIOT:
TJIULYH, alaHuH. OU3NYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUHN, peaKlys MOJIMKOHCHC CAINH, 00pa3oBaHue MENTHUIHON
cBs3U. buonornyeckoe 3HayeHne aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak nmpupoaHbIe oauMepsl. [lepBruyHas, BTOpUYIHAS M TPETUIHAS CTPYKTYpa OCITKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, ACHATYPALlUs, KAYCCTBCHHBIC PEAKIIMH HA OCIIKH.

OKCIIEpPUMEHTAIbHBIE METOJIbl M3Y4YEHHs BEIIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BoJie, AeHATypalus OEIKOB MPH HarpeBaHHH, [IBETHBIE PEAKIMH Ha OEJKU, pelieHue
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOIEpKalllMe OPraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHe OPraHUYECKUX COCTUHEHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEINEeHb MOJMMEpU3AIU, CpPeAHsss MoJieKynsipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNUN — TIOJIMMEPHU3AIINS U TTOTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InactMaccs (MOMUATUIICH, TOTUIPOIHIIEH, TOJIMBUHUIXIOPUI,
MOJIMCTUPOII, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3anus u
nepepaboTKa IIacTrKa.

DnacToMephl:  HaTypalbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOMPEHOBBIH, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypaibHbIE (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmmmeps! cienuanbHOTO Ha3HaueHUs (TedII0H, KeBIap, HIEKTPOIPOBOISIINE TOTUMEDHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/bl U3YUEHHS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3aMu TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, KaydyKOB, peIIeHHe
AKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Pacmo3HaBaHue MmIacTMacc U BOJIOKOHY.

Pacuérnbie 3aaun.

Haxoxaenne MonexynspHOi GopMyabl OPraHUYECKOTO COSTUHEHUS IO MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYISIPHOW (OpMYIbl OPraHUYECKOTO



coeTMHEHUS 1O Macce (00BEMY) TPOTYKTOB CTOPaHUsI, 110 KOJIMYECTBY BelIecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (HOPMYIIBI
OpPraHMYeCKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOHCTB MJIHM CIIOCOOOB MOJYYCHHS,
orpeziesieHue JI0JIM BBIXOa MPOIyKTa PEeaklUy OT TEOPETHYECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk U
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mure ecTeCTBEHHO-HAy4YHBbIE MOHATHUA: SIBICHHUE, HAy4YHBIM (akT, TMIOTE3a, TEOpus,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOMIOIACHHWE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

O®usuka: Marepusi, aroM, 53JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUECKUM
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE€ COCTOSHUE BEIECTBa, (PU3UYECKUE BEIMYMHBI,
€/IMHUIIBI U3MEPEHHS], CKOPOCTh, SHEPTHsl, Macca.

Bbuonorus: kierka, opraHusM, 3KocucTeMa, omocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETepOTPO(HBIM THUIT TUTaHUSA, OpOoXeHUE, (POTOCHHTE3, JbIXaHHE, OCIKH,
YTJIEBOJIBI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMbIe, TOTUIHBO.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3oronsl. CTpoeHNE 3JIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAISIM. OJEKTPOHHbIE KOH(QUIYpallUM AaTOMOB 3JIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema Xxumudeckux saemMeHtoB [I..
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JE€MEHTOB M 00pa3yeMbIX HMH IPOCTBIX M CIOXHBIX BEIIECTB 0 TpyNIaM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMudeckas CBs3b. BHIBI XMMHUYECKOW CBS3M: KOBAJCHTHAsS, MOHHAS, METalanmdecKas.
MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOM CBS3M: OOMEHHBII U TOHOPHO-aKIEITOPHBINA. DHEPrus U
JUIMHA cBsA3M. [losApHOCTH, HaMpaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOW cBsA3H. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BameHTHOCTP W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha IMpHUMEpe COEIUHEHUH 3JIEMEHTOB BTOPOTO
nepuoaa).

IIpenacraBnenre O KOMIUIEKCHBIX coeauHeHusAX. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HHWE KOMIUIEKCHbIX coeauHeHuid. Ilonarue o
KOOpJAMHAIIMOHHOW XMMUH.



BemectBa MOJEKYISPHOTO M HEMOJEKYJISIPHOTO CTPOEHUSA. THIBl KPUCTAIIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunueie pactBopsl. [IpeacTaBieHue 0 KOJJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEeHTpauus. HacellleHHble ¥ HEHACBILIEHHBIE  PACTBOPHI,
pacTBopuMOCTb. Kpucrammoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX BEIICCTB. |pHBUAIBHBIC HAa3BaHUS
OTJIEJIbHBIX NPEJCTABUTEIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanmst XuMuuecKuX peakiiii B HEOPraHWYeCKONW W OpraHnYeCcKOrd XUMHUHU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU MPU XUMUUYECKHUX
peakuusax. Termmosbie 3h(HEeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOM peakiiu, €€ 3aBUCUMOCTh OT pa3iIMyuHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakuuu. Katanus u karaau3aTtopsl.

OO0patumbie 1 HeoOpaTUMBIE PeaKINi. XUMUIeCcKoe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTOphl, BIMSIONME HA TOJOXXEHHE XHMHUYECKOTO0 PAaBHOBECUS: TEMIIEparTypa,
JIaBJICHUE U KOHLEHTPALUMU BELECTB, yuacTBYOIMKX B peakuuu. [Ipunnun Jle Hlarense.

OnekTponauTnueckas auccouuanus. CuibHble U ciabble  eKTpoiuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpalibHas, miernouyHas. BogopoaHbii
nokazarens (PH) pactBopa. ['maponus coneii. Peakym nonnoro ooMeHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO Oajianca. DIIEKTPOIU3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYCHHsS BEIIECTB W HMX IMPEBPAIICHUMN: Pa3JIOkKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUU KaTalU3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEaKuid HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
WHJIUKATOPOB, U3YYCHHUE BIIUSHUS PA3IMUYHBIX (PAKTOPOB HAa CKOPOCTh XMMUYECKOW pPEaKIUu U
MOJIOKEHNUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AnoTponusi HEeMETaUIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriiepoaa).

Bonopon. Ilonyyenue, gusudeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupoje, CrocoObl MONy4eHUs, (GU3UYECKHEe U XUMHYECKHE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelme KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOr€HOB.
JlabopaTopHble U MPOMBIIITIEHHBIE CITOCOOBI TOTYYEeHHs TaloreHoB. [[prMeHeHre raloreHoB 1 ux
COEIMHEHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYSHHUS KHCIOPOJA.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA U MPUMEHEHUE KUCI0poaa U 030Ha. OKCHJIBI U IEPOKCHU/IBI.

Cepa. HaxoxneHue B MpUpOJE, CIOCOOBI MONYyYeHUS, (DU3MUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uX comr. OCOOCHHOCTH CBOWMCTB CEpPHOM KHCIOTHL. [IprMmeHeHme cepsl U €&
COCTUHEHUN.

A3zor. HaxoxkneHue B Tpupojie, CIOCOObI MONMy4YeHHs, (PU3MYECKHEe U XHUMHYECKHE
cBOMCTBAa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.



Oco0EHHOCTH CBOWCTB a30THOM KHUCTOTHL. [IprMeHeHHe a30Ta W ero coequHEeHUH. A30THBIC
yInoOpeHusl.

®ochop. Haxoxnenwe B mpupojie, CrocoObl MoiydeHUsi, GU3NUECKUE U XUMHYCCKHE
cBorictBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequnennii. GocdopHbie y1oOpeHus.

Yrinepon, HaxoxkIeHHE B Tpupone. AmoTporHble Moaupukanuu. Duudeckue wu
XUMUYECKHE CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcua
yraepona(lV), yronpHas kucinora u €€ coyii. AKTUBHPOBAHHBIN yToib, afacopOius. DymiepeHsi,
rpadeH, yrnepoaHsie HAaHOTpYOkH. [IprMeHeHne NpoCThIX BElIecTB, 00pPa30BaHHbBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxnenue B mpupope, crocoObl MOTydeHus, (U3NdecKrue U XUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHuil. CTEKI0, ero Mnoxy4eHue, BUIbl CTeKIIa.

[Tonoxxenne metainos B Ilepuonnueckoil cucreMe XMMHUECKUX 37€MEHTOB. OcoOeHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeHneHne MeTaIIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUM psii HanpsKeHu MetasuioB. O01ire crnocoObl MOTyYeHUs! METaJIOB:
TUAPOMETAJUTYPrisi, MUPOMETAIUTYPrus, dJeKTpoMeTatyprus. [loHsTHE 0 KOPPO3UU METAILIOB.
Crioco0pbI 3a1UTH OT KOPPO3UH.

Ob6mas xapakrepuctuka metamuioB |A-rpynmnsl [lepuoanueckoil cUCTeMbl XUMUYECKHX
aneMeHToB. HaTpuii u xanwmii: nmoiaydenue, pu3ndyeckiue U XMMHUECKUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEHIECTB U MX COCAMHEHUH.

O6mas xapaxkrtepuctuka MetaiioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEeMEHTOB. MarHuii u Kanbluii: moiydyeHue, pusndeckre 1 XMMHUECKHUe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX coelnHeHul. JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMuHUER: TIONTydeHue, GU3NYECKUE U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE TPOCTOTO
BEIIIECTBA M €ro coeArHeHUH. AMQOTepHBIE CBOWCTBA OKCHUIA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSI.

OOmass xapakTepucTuka MeTauioB mNoOouHbix moarpymnm (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnyeckue 1 XMMUUYECKHE CBOMCTBA XpoMma U ero coeuHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsel u auXpomartbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[Tonyyenue u npuMeHeHHE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHEeHud. Baxueiimmne
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nueckue 1 XMMUYECKHEe CBOMCTBA JKelle3a U ero coequHeHuid. OKCuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

du3nyecKue U XMMUYECKUE CBOMCTBA MeIIU U €€ coenruHeHui. [lonyuenne n npumMeHenne
MeIU U €€ COCIUHEHUM.

[{uuk: monyyeHue, GU3NIECKUE U XUMUUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCH/IA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKA U €ro COeAMHEHUH.

DKcrnepuMeHTaIbHbIE METO/IbI U3yUEHHSI BEILIECTB U UX MPEBPAILLEHUI: H3yuyeHue 00pa31ioB
HEMETAIJIOB, TOpeHue cephl, docdopa, xKelneza, MarHusg B KUCIOPOJE, M3YYCHHE KOJIEKIIUU
«MeTtaibl ¥ CIUIaBbl», B3aUMOJCHCTBUE LIETOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHKE BUJIEOMATEPHUAIIOB), B3aMO/ICIICTBHIE IMHKA U XKeJle3a ¢ pacTBOpaMu



KHCJIOT W LIEJNOYel, KaYeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYeCKHe aHWOHBI, KATHOH BOJAOpPOAA U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE TUAPOKCUIOB AIIOMUHUS U [IMHKA C paCTBOpPaMH KHCIIOT U
1IeJI0ueH, pelIeHUE SKCIIEPUMEHTAIbHbIX 3a1a4 110 TemaM «I asmorensr», «Cepa 1 €€ coeAMHEHUS»,
«A30T u Qochop u ux coenuHeHus», «MeTambl TNIABHBIX NOArpyN», «MeTamibl MoO0OYHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Posib xumuu B oOecrieueHHH yCTOWYMBOTO Pa3BUTHUS denoBedecTBa. [loHATHE O HAyUHBIX
METO/axX MO3HAHUS U METOAOJOTUH HAYYHOTO HCclieoBaHusA. HayuHble TpUHLNIIBI OpraHu3aluu
XUMHUYECKOT0 Mpou3BojcTBa. [IpoMbllieHHbIe cIOCOOBI MOMyYeHUs] BaKHEHIINX BEIIeCTB (Ha
npruMepe MPOU3BOJCTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombllieHHbIe CITOCOObI
[IOJIyUEHUSI METAVIOB M CIUIABOB. XHMHUYECKOE 3arps3HEHHE OKpYKAIOIIEH Cpeabl U €ro
nocneAcTBusl. Poib XumMun B o0ecrieueHuN SHEPreTUYeCKoi O€30MacHOCTH.

XumHus M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosib3oBaHuUs
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XuUMHS TUIIM: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe J00aBKkU. Posb xuMun B obecrieueHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u mapdroMmepHsie cpeactBa. beitoBas xumus. [IpaBuna GezomacHOro
MCII0JIb30BaHUs IPENapaToB ObITOBOW XMMHUH B IOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHUS B CENbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEpPAIbHbIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKIIO0, KepaMHuKa. MaTepuaisl 11s
aneKTpoHukU. HaHnoTexHomoruu.

Pacuérnble 3anaum.

Pacuérel: Macchl BemiecTBa Ui 00bEMa ra3oB 0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
win 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BbEMa, KOIMYECTBa
BEIIIECTBA) MPOAYKTOB PEAKIUU, €CIW OJHO U3 BEIIECTB HMMEET MPUMECH, MacChl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa pPEeakluu, €cld OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C
OnpeneNEéHHON MacCOBOM JOJIed PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISIPHOMU
KOHIIGHTpAllUM BEILECTBA B PAcTBOpPE, JOJIM BbIXOJIa MPOJAYKTa PEAKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBS3€H MPH U3YYCHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 xmacce ocyIliecTBIseTCs Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHWE, HAay4HBIH (akT, TMIOTEe3a, TEeOopus,
3aKOH, aHaluu3, CHHTE3, Kiaccudukamus, TMepUOAUYHOCTh, HaONIO/IeHNe, HW3MEpeHHe,
DKCIEPUMEHT, MOJIENb, MOJIETTUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYECKHH YPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, HIealbHBIN Ta3, ((U3NUeCKUe BETHUNHBI, €AMHHUIIBI H3MEPEHUSs,
CKOpPOCTB, JHEPIHUs, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbl, HYKIEHMHOBbIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTroBOpOT BELIECTB U NOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMAaeMbIe, TOIUIUBO, PECYPCHI.



TexHoyorusa: XuMHYECKas IMPOMBIINIJIEHHOCTb, MCTAJLUTIYPIUs, CTPOHUTCIbHBIC MaTCpUabl,
CEIbCKOXO03SIICTBEHHOE MNpOU3BOACTBO, MNUIICBAsA IMPOMBINIIICHHOCTD, q)apMaI_IeBTI/I‘ICCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMECTHUYCCKUX npemnaparos, IMPOU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCpUalOB, JICKTPOHHAA IIPOMBIIIIIICHHOCTh, HAHOTEXHOJIOT'HUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHI» Ha YPOBHE CPETHETO 00I1ero 00pa3oBaHusl BbIIEICHBI
CIIEAYIOLIME  COCTAaBJIAIOIIME: OCO3HAHUE OOYYAIOUIMMUCA  POCCHHCKOM  Ipa)IaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIM4Me MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMAaMH TIOBEACHUS; HAIUYHE
NIPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYpBI; CIIOCOOHOCTh CTAaBUTH LU M CTPOUTDH KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3y/bTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NpenMeTa «XHUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTU 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMSA:

OCO3HaHMsI O0YYAIOLMMKCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXEHUS K
3aKOHY U NPaBOIOPAIKY;

NPEICTABICHUA O CONHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEIILHOCTH MPU CO3JJaHUM YUEOHBIX POEKTOB,
peleHnH y4eOHBIX M IT03HABaTEIbHbIX 33/1a4, BHITOTHEHUN XUMHUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAy4YHOMY HACJIEIUI0 OTE€YEeCTBEHHOMH
XUMHU;

YB@KEHHS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHH M TPAKTHUYECKOTO MPUIIOKECHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJIUTEIbHBIX HaOII0EHHH,
KPOIOTIIMBBIX SKCIEPUMEHTATbHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

WHTEpECa M TI03HABAaTEIbHBIX MOTHMBOB B TIOJNyYEHHH | TIOCIEAYIONIEM AaHAaJHN3e
UHPOPMAIIAH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOTI'0 TIOBEJICHHUS;

CIOCOOHOCTH OIICHUBAThH CUTYAIINH, CBS3aHHBIC C XUMHYECKIMH SBJICHUSMH, U TIPUHAMATh
OCO3HAHHBIE PEIICHHSI, OPUCHTUPYSICh Ha MOPaJIHbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE TOBEJACHHWE M IOCTYNKH CBOMX TOBapuIled C MO3MLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUHN MOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOro M Oe30macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOIOIeHHsT TpaBWJI O€30MacCHOTO OOpaIIeHHUs C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIESATEIbHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIIOJIECH;

OCO3HAHUS TOCJICACTBUI W HEMPUATHS BPEIHBIX IMPUBBIYEK (YMOTPEOJICHHS aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEILCKOW JICSITEIIBHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JIEATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTHYECKUX 3a/1ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPYyJa U pe3ysibTaTaM TPYI0BOH JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY MHIUBUIYaTbHON TPACKTOPUHU 00pa3oBaHusl, Oyayien
npodeccuu U peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U IMOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIbHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
PalMOHAIBHOTO MPUPOIOTIOIB30BAHUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIIMX BPEI OKPYKallled MPUPOJHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJIOTUUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPAILATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKd U
00LIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOopMUpPOBaAHUHU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
petieHuu mpo0IeM COXpaHeHUsT TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBHJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKON, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIIMHBI,
o0ecreueHnH yCIOBUN YCTICITHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCITOJIb30BATh MOyYaeMble 3HAHUS IS



aHaIM3a W OOBSICHEHHs SIBICHUH OKPYXAIOUIETO MHUpPAa W MPOMCXOAAMIMX B HEM HM3MEHEHHH,
yMEHHS JieTIaTh 00OCHOBAHHBIC 3aKJIFOUCHUSI HA OCHOBE HaYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX
C LIEJIBIO TIOJIYYCHHUSI JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS peLIeHUs Ipo0ieM
B peasIbHBIX )KU3HEHHBIX CUTYalNsX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENPEPhIBHOMY OOpa30BaHHIO M caMOOOpa30BaHUIO, K
aKTMBHOMY IMOJYYEHHIO HOBBIX 3HAHHH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax mpodecCHOHATBHON AeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS IMPOTrPaMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I O6yanOHIHXC$I MC)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOLICHAYUHBIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHbIC JIEHCTBUS (To3HaBaTeIbHbBIC, KOMMYHHKATHBHBIE,
peryisTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXAUCIUIUITMHAPHEIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHBEpPCAIbHbIC y4eOHBbIC JCUCTBUS B IO3HABATEIBHON U
COLIMAJILHOM MTPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I I[eﬁCTBHﬂMH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBbIe JIOTHYeCKHUE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENU JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPpHU OCBOCHHUU 3HaHUU HpI/IéMI)I JIOTUYCCKOI'O MBIINIJICHUS: BBIACIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH H YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHITHS JJIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KIIACCU(UKAIIMN BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTD JIOTHUICCKUEC PACCYKICHUSA (I/IH}IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIFOYEHUSI;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHE (3HaKOBLIe)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xumMu4deckas (opMmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpUd pEIIeHUd Y4eOHBIX



IIO3HABATENIBHBIX U MPAKTUUECKUX 3334, IPUMEHITh Ha3BaHHbIE MOJIEIIbHBIE NIPEICTABICHUS J1s
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopmynupoBaTh LEIM M 3aJayd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOIPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IIJJAHUPOBAHUS M TPOBEJIEHHS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIA OTYET O MPOICIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3UPOBATHh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3nYeckue M MaTeMaTHYeCKUe) 3HaKd U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 0OCYKa€MOI TEMBI B XOJI€ TUAJIOTa /WA TUCKYCCUH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU HpeI[J'IO)KeHI/Ifl OTHOCUTCJIBbHO BBIITIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMENW PE3yJbTAaTOB IMO3HABATEIIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJIHEHUH XUMHYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCICIOBAHHIO CBOWCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa, U (POPMYIHPOBATH BBIBOJBI O pe3yiabTaTaM MPOBEAEHHBIX
WCCIICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0O€ 00CYXKIeHUS U OOMEHA MHCHHUSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHSA:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii aIrOpUTM JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIIEIOBATEIbCKUX 3aJ1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEmICHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI

[IpenMeTHbIE pe3ysIbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha YriayOin€HHOM YpOBHE Ha
YpOBHE CpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT cHeluduueckue JUis y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUHM IO OCBOEHUIO, MHTEPIpPETAlUH U
IpeoOpa30BaHNIO0 3HAHUM, BUJIbI EATEIBHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CHUTYyalUsX, a TaKKe B PEaJbHBIX >KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMUEH. B mporpamme 1o XxuMuu npeIMeTHbIE PE3yIbTaThl IPECTABIEHBI 110 TO1aM
U3Yy4YECHUSI.

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHsD) OTPaXxaroT:

c(OpPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XMMUU B CUCTEME
€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIIEUCHNH YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA B PEIICHUT
po0JIeM KOIOTUYECKOM, SHEPreTUYECKON M MHIIEBON O€30MaCHOCTH, B PA3BUTHH MEIUIIMHEI,
CO3/IaHMM HOBBIX MaTe€pHajoB, HOBBIX MCTOYHHMKOB SHEPrUH, B OOECHEUEHUU PallMOHAIBHOIO
IPUPOONOIb30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKE
HKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO M IPHPOTHOMN CpeJIe;

BIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, AP0 M 3JIEKTPOHHAst 000JI09Ka aToMa, S-, P-, d-aTOMHbIE
opOUTany, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aToma, rMOpHIM3alus aTOMHBIX OpOUTasei,
MOH, MOJIEKYJIa, BAJIEHTHOCTh, JJEKTPOOTPHUIATEIHHOCTh, CTETEHb OKHCICHHUS, XHMHYECKas
CB$I3b, MOJTb, MOJISIPHASI MAcca, MOJIIPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PYHKIIMOHATbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpPHasi M MPOCTPAHCTBEHHasl (T€OMETpUYEcKas, ONTHYECKas), ©U30MEPhI, TOMOJIOTHYECKUN
psil, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOJ- M a30TCOAepXKallie OpraHUYecKUe COEJAMHEHUs,
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS; TEOPHH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. V1. MenneneeBa, Teopusi CTpOeHMsI OpraHM4ecKux Bemiects A. M.
BytnepoBa, 3aKk0H cOXpaHEHHs] MacChl BELIECTB, 3aKOH COXPAaHEHMsI U MIPEBpAILEHUs SHEPTUU TIPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMUU, MUPOBO33pPEHUYECKHE
3HAHUS, JIe)KAIHEe B OCHOBE TOHUMAHHs MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHX SBIICHHIA;
NPEICTaBICHAS O MEXaHM3MaX XMUMHYECKHX PEaKIHUd, TEPMOJMHAMHUYECKHX W KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aMMHOM BIUSTHUM aTOMOB U T'PYIIIl aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuentantsl | u |l poga); hakromoruueckue cBeneHUs
O CBOWCTBaX, COCTaBe, IMOJyYCHUH W 0€30ITaCHOM HCIIOJIb30BAaHUH BAKHEUIIINX OPTaHHMYECKHX
BEIIECTB B OBITY M TMPAKTHYECKOH JEATEIFHOCTH YeIOBEKa, OOIMX HAYYHBIX HPUHITUIIAX
XUMHUYECKOT0 IIPOU3BOJICTBA (Ha MPUMEpE MIPOU3BOJICTBA METaHOJa, IEpepadOTKU HEPTH);



Cc(OPMHPOBAHHOCTb YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHYECKYI0 CUMBOJIMKY JUISl COCTABICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKLIMM U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKILUi IOCPEICTBOM COCTABICHHUS AJIEKTPOHHOIO OanaHca 3TUX PeaKIUid,
peaKkuuii HOHHOro 0OMEeHa MYTEM COCTABJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMU  HX
XUMHUYECKOT'O ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATH IPUHAJIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEILIECTB 10 X COCTaBY M CTPOEHUIO K OIPEAeNEHHOMY KIIacCy/TpyIilie COEJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BaHUS
JUISL OT/I€TIbHBIX MPEACTaBUTENIEH OPraHNYeCKUX BEUIECTB (ITUIIEH, alleTUJIEH, TOIYOJI, TIIMLEPHH,
STHJIEHIJIMKOJb, (heHO, hopManbaeru, alueTaabIeru, aleToH, MypaBbuHas KUCJI0Ta, YKCyCHas
KHCJIOTA, CTEAPUHOBAs, OJICMHOBAas, NAJbMUTHHOBAs KUCJIOTHI, IVIMLMH, AJlaHWH, MaJlbTO3a,
(bpyKTO3a, aHWJIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS INPUMEHATh IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (PHU3UYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENIEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETHIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OETIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapUa0B),
WUIIOCTPUPOBAaTh TEHETUYECKYIO CBA3b MEXAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh yMEHHUS TMOATBEPXAAThb Ha KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHUH OT KPaTHOCTH M TUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TMPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEPepadOTKH;

c(OPMHPOBAHHOCTh BIAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAY4HbIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpPAllMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O000O0IeHHe, CHUCTeMaTH3alluio, BbISBICHHE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEaKIuii;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMHUUECKUX 3HAaHUMN C MOHATUSAMU U
NpPEJCTAaBICHUAMHU JIPYTUX €CTeCTBEHHO-HAYYHbIX IpEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO



OpraHUYECKON XMMHUU IJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmyram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHH C MCHOJb30BaHUEM (DU3MUECKHX BENUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOH (hOPMYIBI BEHIECTBA IO M3BECTHHIM MACCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3HULIUN
9KOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM U IMPOU3BOACTBEHHOM JEsITENbHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIC 3HAHUS A
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (ITOJIyYeHUE U U3yUYeHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUECTBEHHbIE peaKluu
YIIIEBOIOPOAOB PA3IIMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHHEM, (HOPMYIHPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAIN3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coONroAaTh MpaBWiia IKOJIOTUYECKU IIeIeCO00pa3HOro MOBEIEHUs B OBITY M TPYAOBOMH
JEATEIbHOCTH B LIEJSAX COXPaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JIOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS HAa JKUBbIE OPraHU3Mbl ONPEIENIEHHBIX
OpraHMYEeCKUX BEILECTB, TOHUMAas cMbIcia nokazarens [1/1K;

AHAIM3UPOBATh  1EI€COO0Pa3HOCTh  NPUMEHEHHS  OPraHMYeCKHUX  BEHIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
UHPOpPMALlUM B Pa3IMYHBIX MCTOYHUKAX (HaydHas W ydyeOHO-HAaydHas JUTeparypa, CpeicTBa
MaccoBoi uHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1auen.

11 KUIIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHuyeckasi XUMHUs» OTPaKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XUMUHU B CUCTEME €CTECTBEHHBIX HAyK
U e€ poiau B 00ecledYeHUH YCTOWYMBOIO PA3BUTHUS, B PEHIEHUU MPOOJIEM HKOJOTHYECKOM,
HHEPreTUYeCKOM M NHIEeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPruM, B  OOECHEUEHHWU  pallMOHAIBHOIO
MPUPOIONIOIB30BaHUs, B JOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTyphl UelIOBEKa, a TAaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON CpeIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINeE
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIbI, MEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIe OpOMTAIM, OCHOBHOEC M BO30YXJIEHHOE COCTOSHHS aToMa, THOPHIM3AIUs
aTOMHBIX OpOuWTasel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYECKas CBs3b (KOBaJICHTHAas, HMOHHAs, METAJUINYecKas, BOJOpOJHAs),
KpUCTAJJIMYECKasi peléTKa, XUMHUYecKas peakilus, pacTBOp, IJIEKTPOJIMTHI, HEIIEKTPOJUTHI,



JJIEKTPOJINTHYECKAS] ~ JUCCOIMALMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOU APPEKT XMMUYECKON peakiii, CKOPOCTh XMMUYECKOH
peaklry, XUMHUYECKOE pAaBHOBECHE; TEOPUU M 3aKOHBI (TEOpUsl DIEKTPOIUTHUECKOM
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M INPEBPAIICHUS HEPIrUy IPH XUMHUYECKHX PEAKLHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKUX SIBJICHUI; COBPEMEHHBIE IIPE/ICTABIICHHS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJIEKYJISIPHOM YpPOBHSX; MPEJICTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEPMOAMHAMUYECKUX W KUHETHYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKAaHUS, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHCTeMaX; (haKTOJIOTUYECKUE CBEACHHS O
CBOICTBax, COCTaBe, MOJIYUCHUHU M OE30MaCHOM MCIOJIb30BAHUM BaKHEHIINX HEOPTraHHMUYECKUX
BEUIECTB B OBITY M MNPAKTUUYECKOW JESATENIbHOCTH 4YeJNIOBEKa, OOLIMX HAayYHBIX MPUHIUIAX
XHMHYECKOTr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU IMOHATUM, YCTAaHABIUBATD
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMys BEHIECTB W YypPaBHEHUN XHMMHUYECKHUX pPEAKIHi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHUS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENSTh BAIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHUSX, BHUJI XMMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMYECKAas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JOHOPHO-aKLETITOPHBIMA
MEXaHHU3MBbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(DUIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEAKIMU MO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyroIInx
BEIIECTB, TEIJIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeMeHEeHl OKHUCIEHUS JIIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KarTajlu3aTopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH TMepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUHN: XapaKTepPU30BaTh IJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuomnueckoit cucremsr JI.H.
MeneneeBa, UCTIONB3Ys MOHATUS «IHEPreTUYECKUE YPOBHUY, «IHEPIETUUECKHE MOTYPOBHU,
«S-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE U BO30YXIEHHOE SHEPTETHUECKUE COCTOSIHUS aTOMa;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCAMHEHUH I10
nepuoaam u rpynnam Ilepuoguueckoit cuctemsl [. . MenneneeBa, BaleHTHbIE BO3MOKHOCTHU
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTePU30BaTh (OMUCHIBATH) OOIINE XUMUIECKHNE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, IMOJTBEPKAATH CYIIECTBOBAHUE TE€HETUYECKOM CBSI3U MEXIY
HEOPraHWYECKUMH BEIIECTBAMH C TMOMOILIBI0 YPaBHEHHM COOTBETCTBYIOUIUX XUMHUYECKHUX
peaxkLuii;



c(OpMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHS AJIEKTPOHHOTO OajlaHCca 3TUX peakiyil; peakuuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAaLIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; Peakuil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKE XapaKTep CMEIIECHUs
XUMHYECKOI'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zAeicTuii (mpunuun Jle lllarensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEaKLUH, JeKaIIue B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUsS CEPHOM KHCJIOTHl, aMMHaKa, OOIIMe Hay4yHbIE MPUHIHUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/aX HAyYHOTO MO3HAHUS SIBJICHUN
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNUE, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIM U MBICIIEHHBIH ),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUs [PUMEHSTb H3TH 3HAHUA IIpU
SKCIIEPUMEHTAILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH E€ATEIbHOCTH YEJIOBEKa U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSAMU U
MPEJCTAaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojee OCO3HAHHOTO
MIOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

c(OpMHUPOBAHHOCTh YMEHHUS [IPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JIOJIs BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALH»; MAaCChl BEIIECTBA MIIM 00bEMa ras3a 1o
M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OO0bEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKIUU
BEIIECTB; TEIUIOBOTO d((pekTa peakuu; 3HaUeHUsI BOJOPOJIHOTO MOKA3aTelNsi pACTBOPOB KHCIOT U
mIeJo4Yeld ¢ WM3BECTHOH CTENEeHBbIO TUCCOIMAlWU; Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA)
IPOAYKTa peaKkiuy, €CId OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA WITH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOAYKTa peakiuu; 00bEMHBIX OTHOLLICHUH T'a30B;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOJIUTh XMMHUYECKUN
AKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIECTB C NOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHMS pa3inYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKON peakIuH, pelIeHHe
AKCIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTanasl») ¢ coOmoeHneM IpaBUil
Oe3omacHOro oOpalieHus C BellecTBaMM U J1a00opaTOpHbIM 00OpyAOBaHUEM, (HOPMYIHPOBAThH
Lelb MCCIENOBAaHUS, TMPEJICTaBIATh B pa3M4HON (opme pe3ynbTaThl 3SKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(hOopMUPOBAHHOCTh YMEHMI1: COOJIOIATh MpaBUiia MOJIb30BAHUSA XUMUYECKON MOCYI0N U
1abopaTOPHBIM 000pYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSMHU 11O
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX ONBITOB, SKOJIOTMUYECKH 11eTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYIOBOH JEATENbHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0POBbs, OKpYXKarolien
NPUPOJHON cpeabl M JOCTHKEHHs €€ YCTOMYMBOrO pa3BUTHs, OCO3HABaThb OMNACHOCTh
TOKCHUYECKOro JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONPEAENEHHBIX HEOPraHMYECKHUX BEIIECTB,
nonumasi cMbica nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMH: OCYIIECTBIATH IeJICHANPABICHHBIA IMOMCK XMMHUYECKON
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HaydHasl JUTepaTypa, CpelacTBa



MaccoBoil umH(popmanuu, MHTEpHET M Apyrue), KpUTHYECKH AaHAIN3UPOBATH XUMHUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOU
3a1a4€ei.
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ITPOBEPAEMBIE HA EI'D 11O XUMHUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHETO
OBHIET'O OBPA3OBAHUA

Kon

NpoBePsIeMOro
TpeOOBaHNS

1

11

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHﬁ, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIIME MOHATUS (XUMUYECKHUI 2JIEMEHT, aTOM, U30TOIIBI,
DNIEKTPOHHAsE 000Ji0YKa artoma, S-, p-, d-3JeKTpOHHBIE OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa,
BAJICHTHOCTb,  AJIEKTPOOTPHUIATENBHOCTh,  CTENEHb  OKUCJICHHUS,
XUMHYECKas CBs3b (G- M 7-CBsI3b, KpaTHBIC CBSA3M), THOPUIM3AIINS
aTOMHBIX OpOMTaNell, KpuUCTaJJIM4ecKas peléTka, MOjb, MOJIIpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAsS KOHIEHTPAIHs, PaCcTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CUCTEMBbI), KPUCTAIIIOTUAPATHI, YTIEPOAHBIN
ckeneT, (YHKIUMOHANbHAS TPYINa, paJuKall, U30MEphl, CTPYKTypHas
dbopmyna, wu3zoMepusi  (CTPyKTypHas, reomeTpuueckas  (1uc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJl, TOMOJOTH, YIJIEBOAOPOIbI,
KHUCTIOPOJI- U a30TCOJIEPIKAIINE COCTUHEHUS, OMOJIOTUYECKH aKTHUBHbBIC
BEIECTBA (YIJIEBOIbI, KHUPBI, OCIIKH), MOHOMED, TTOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PUPOPMUHT,
TUIBl  XUMHMYECKMX pPEAKIMHA (OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKAass  JAMCCOLMAIMs,  CTENEHb
JUCCOLMALINY, OKHCIUTENb, BOCCTAHOBUTEND, JJIEKTPOJIM3, CKOPOCTH

XUMHYECKOH peaKknuun, XUMH4YECKOC paBHOBeCI/Ie)

TEOpUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUSI OPTraHUYECKHX
BemiectB A.M. ByTnepoBa, Teopust 3IEKTPOTUTHIECKON THCCOIMAIINH,
[Tepuonnueckuii 3akon [[.1. Menneneena, 3akOH COXpaHEHUSI MaccChl),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘—IGCKI/Iﬁ SA3BIK XUMHH, MI/IpOBO33peH'-IeCKI/Ie
3HaHMS, JeXKAalllie B OCHOBE MOHUMAHUSI TPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBIIEHUH, COBPEMEHHBIE IMPEACTABICHUS O CTPOCHHUH
BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaAMOJIEKYJISIPHOM YPOBHSAX

HpC}ICTaBHeHI/Iﬂ (0] MEXaHnU3Max XUMHUYCCKUX peaKHI/Iﬁ,
TepMOJII/IHaMI/I'-IeCKI/IX 158 KHUHCTHYCCKHUX SaKOHOMepHOCTﬂX nux

MMPOTCKAHUSA, O XUMUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX




1.4

1.5

(aKTOJIOTHMUECKUE CBEIEHHUS O CBOICTBaxX, COCTaBe, MOJYyYCHHHU U
0€30MacHOM  MCHOJIb30BAaHUM  BAKHEWIIMX  HEOPraHUYECKUX U
OpPraHMYECKHUX BEILIECTB B OBITY M NPAKTUYECKOH AEATeNbHOCTH

YECJIOBCKA

o0IMe Hay4YHbIe IPUHIUITB XUMUYECKOTO ITPOM3BOICTBA (HA IpUMepe
IPOM3BOJCTBA CEPHOW KHUCIOTHI, aMMHaKa, METaHOJa, MepepadOTKh
HeTH)

CdopMUpoOBaHHOCTH YMEHHIA BBISBIISATH:

2.1

XapaKTCPHBIC TIPU3HAKKW W B3aMMOCBA3bL H3YUYCHHBIX HOH;ITI/If/’I,
MNPUMCHATH COOTBCTCTBYIOIIMWC IIOHATHUSA IIPHU OIMMCAHUW CTPOCHUA U

CBOMCTB HEOPTaHNUYCCKUX U OPraHNYCCKUX BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

3.1

B3aHMMOCBSI3b XUMHUYCCKHUX 3HAHUM C IMOHATHUIMH H NpeaAcCTaBICHUAMU
APYyrux npeamMeToB I 0osee 0CO3HAHHOI'O ITOHMMAHMSA B OOBSICHEHUS

CYIITHOCTHU MAaTCPUAIBHOI'O €AUHCTBA MHpPa
C(bOpMI/IpOBaHHOCTB YMEHHA UCITIOJIB30BATh:

HAanuMCHOBaHUA XHMHUYCCKHUX COC,I[I/IHGHI/Iﬁ MCKAYHAPOAHOI'0O COrO3a
TGOpCTH‘IGCKOfI n HpHKHaHHOﬁ XMMHU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIMIMUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CCKHUX U

HCOPIraHUYCCKUX COCIMHECHUMN

3.2

4.1

4.2

XMMUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIeHUs] (JOpMYJT HEOPraHMYECKHX
BEIIECTB,  MOJEKYISIPHBIX U CTPYKTYpHBIX  (pa3BEpHYTHIX,
COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHNYEeCKUX BELECTB
CdopmMupoBaHHOCTH YMEHHUS KJIaCCU(UIIUPOBATH:

HEOpraHWYECKHE BEIIEeCTBA, CAMOCTOSTEILHO BBIOMPAaTh OCHOBAHUS U
KPUTEpUH IS KIIaCCU(UKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

OpPraHnvdcCKrUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHsA H

KPUTEpUH IS KIacCU(DUKAIIMY U3y4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 pa3InYHbIM TpPU3HAKaM (YMCITy M COCTaBY pEarupyroliux BEIIECTB,
TerioBoMy d(QEeKTy peakiuu, HW3MEHEHHUIO CTENeHEW OKHCICHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaknum, y49aCTHuro KaTaJ'II/I3aTOpa)

ChopMupOBaHHOCTh YMEHHS XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHHH) U HOHOB
XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cucTeMsl
J.N. MenaeneeBa u ux BaJICHTHbIE BO3MOKHOCTH, UCITOIb3Ys HOHSATHS

S-, p-, 0-351eKTpOHHBIE OPOUTANHN, SHEPTETHYECKUE YPOBHU




ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

CdopMUPOBaHHOCTh yMEHHUS COCTaBISATh YPABHEHUS XUMHUYECKHX

peaxkiuii ¥ pacKpbIBaTh UX CYIIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaxuit OCPEACTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca ITUX peakuit

YpaBHEHUS pEaKIMUH pa3IUYHbIX TUIIOB; TOJHbIE U COKpAIIEHHBIE
yYpaBHEHUS pEaKIUil HOHHOrO OOMEHa, Y4YWUTHIBas YCJIOBHS, MpPH
KOTOPBIX 3TH PEAKIMHU YT 10 KOHLIA

peakiuil TUApONn3a, peakuuil KOMIUIEKCOOOpazoBaHusi (Ha MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATH:

8.1

8.2

Ha KOHKPCTHBIX IpHUMEpax XapakKTEp 3aBUCUMOCTU peaKHHOHHOﬁ
CIIOCOOHOCTH OpraHn4C€CKux COCI[I/IHCHI/Iﬁ OT KpPaTHOCTHU W THIIA
KOBaJICHTHOM CBS3H (G' n TE-CBH3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
rpymi aToMOB B MOJICKYJIAX, a4 TAKXKC OT 0COOEHHOCTEN peain3alinin

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHUA peaKIII/Ifl

XapaKTCPHBIC XUMHNYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIHOIIMMU

SKCIIEPUMEHTAMMU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

ChopMupoBaHHOCTh YMEHHUSI XapaKTEPH30BATh COCTAB M BaKHEUIIIHE
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpyImnam COeAMHEHUH (IPOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3(PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aAMUHBl, aMUHOKHCIIOTBI, OEJIKH)

10

10.1

ChopMHUpPOBAaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopmynaM U ypaBHEHUSM XHMHUYECKUX PEAKIUN C HCIOJIb30BAHHEM

(bI/ISI/I‘ICCKI/IX BCJIIMYHH:

Macchl (00bEMa, KOMMUECTBa BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
W3 HCXOJHBIX BEIIECTB JIaHO B BHUJIE pacTBOpa C ONpeneIEéHHON
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIM TAHO B U30BITKE (MMEET

MIpUMECH )

10.2

MaccoOBOM WJIM 00BEMHOM 10U, BBIX0/Ia MPOAYKTA PEAKIIMU

10.3

TerI0BOTO 3¢ deKTa peakiui

10.4

00BEMHBIX OTHOILLIEHUN Ta30B




10.5

10 HAXOXKJCHUIO XMMUYECKON (pOpPMYIIbI BELeCTBA

11

Biagenue cucteMoil 3HaHUM O METOJax HAY4YHOI'O IO3HAHUS SIBICHUHN
IPUPOJBI, HCHOJB3YEMBIX B €CTECTBEHHBIX HayKaXx U YMEHHUE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U AJIs1 OOBSICHEHUS XUMUYECKUX SIBIEHUH, UMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKOMN JEATEIBHOCTH UYE€IOBEKa U B IOBCEAHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOMCTBax BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakuuii ¥ TMPOTrHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO TMPHUPONY; Ui MPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

CdopMupoBaHHOCTH YMEHHUSI INITAHUPOBATH U MPOBOJUTH XUMUYECKUIN
DKCIIEPUMEHT (IIOJIyY€HUE W H3YYEHHE CBONCTB HEOPTaHHMYECKUX U
OpraHMYECKUX BEILECTB, KAueCTBEHHBIE PpEAaKLHMH YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPIraHUYECKUX BEIIECTB,
pelieHrne  SKCIEePUMEHTANbHBIX  3aJad 10  pacro3HaBaHHUIO
HEOPraHMYECKHUX U OPTaHWYECKUX BEIIECTB) C COOMIOACHUEM IpPaBHII
Oe3omacHOTO  OOpamieHusi C  BemecTBAaMH H  JTAOOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHpPOBaTh LIEJTU UCCIEAOBAHUS; MIPEACTABIATh
B pa3NW4yHON (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBaTh U

OLICHUBATHL UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LI€IE€HANPaBICHHbIH MOMCK
XUMHUYECKOW HHGPOpMAallMM B pPAa3JIMYHBIX HCTOYHMKAX (Hay4yHas H
yueOHO-HayuyHas JIuTepaTypa, CpeliCTBa MaccoBOW MH(pOpMalUU, CETh
WHtepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBATh XHMHYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CdopMUpoBaHHOCT, yMEHHUS MPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON O0e30macHOCTH
MOCJICACTBUI OBITOBOM M MPOW3BOJICTBEHHOMN NESTEIHHOCTH YEIIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemeCTB; CHOPMUPOBAHHOCTh YMEHHIA
OCO3HaBaThb  OMACHOCTh  BO3JEWCTBUA HA  JKUBBIE  OPraHU3MBbI
ONpPEeEeNEHHBIX BEIIECTB, MOHUMAs CMBICI TOKa3aTels MpeAeIbHOU

}IOHYCTI/IMOI)’I KOHOCHTpAIU, W TOACHATL Ha IMpUMEpax CITOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPCAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

XUMHUHU

Kon

11

1.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

TeOpeTI/ILIeCKI/Ie OCHOBBI XMMHH

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs atoma. Pacripenenenue
AIIEKTPOHOB IO DJHEPreTHYECKUM YpoBHAM. Kiaccudpuranmus XuMHUECKUX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKHX YpPOBHEH aTOMOB (S-, -,
d-anementoB). OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMOB. DJICKTPOHHAsI

KoH(uUrypauus aroma. BaneHTHbIE 3JIEeKTPOHBI

Ilepuonuueckas cucrtemMa xumudeckux diemeHToB JI.M. Menneneena.
®usuyeckuit cmbica Ilepuoguyeckoro 3akona /.M. Menneneesa. [lpuunnbr u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JJEMEHTOB M HX COCIAMHEHUN I10
MepuoJiaM M TpyIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB TMPOCTHIX

BCIICCTB, BOAOPOAHBIX CO@HHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

13

BaneHTHOCTB. aﬂeKTpOOTpI/IHaTCHBHOCTB. CreneHp OKUCIICHUS

14

Buapl xumuyeckoit cBs3M (KOBaJIGHTHAsl, HIOHHAs, METAJUIMYECKast, BOAOPOAHAs)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKyIspHble B3aUMOJCHCTBUS.
BemectBa  MONEKYJSIPHOIO M HEMOJIEKYJISIPHOTO  CTpO€HMA.  THIbI
KPUCTAIJIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA

KPUCTAIIIMYECKON PEeIETKU

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HeopraHqucxoﬁ n OpFaHquCKOﬁ XUMUHU. 3aKOH COXPAHCHUS MACChI BCUICCTB

1.6
1.7

1.8

1.9

CKOpOCTh peakiiy, € 3aBUCUMOCTh OT pa3INuHbIX (PaKTOPOB
TennoBble 3¢ (eKThl XUMUYECKUX peakiuil. TepMoXxuMHuyeckie ypaBHEeHHS

OOpatumbie peaknuu. XuUMHUecKoe paBHoBecue. (DakToOpbl, BIUSIONIME Ha
COCTOsIHHE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense

OnexTponuTuyeckas auccouuanus. CuipHbIe U cradble MekTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCJAasl, HEUTpanbHas, IienodHas. CreneHb

JUCCOINalliH. Peakmun nonsoro oOMeHa

1.10

IMuapomms coneit. MonHoe npon3Benenne Bobl. Bomopoauerit mokasarens (pH)

pacTBopa

1.11

CrnocoObl  BBIp@KEHHS  KOHIIEHTPAIIMM  pPAacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJISIpHAs KOHILEHTpauua. HacelenHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaJ'IJ'IOl“I/IIIpaTLI




1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM PH. MeTosl anekTpoHHOro OaaHca

1.13

DJIEeKTPOIIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHHU

2.1

Knaccudpukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HCOPTraHNU4YCCKUX BCIICCTB

2.2

2.3

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kajauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [UHK, XPOM, XKEJIe30, Mellb) U uX coeauHeHui. Oomue
CIIOCOOBI TIOJTYYCHHSI METAJIJIOB

XUMHUYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTEHOB, CEphbI, a30Ta,
docdopa, yrimepoma W  KpEeMHUS) U HUX  COCINUHEHUH  (OKCHJIOB,

KHCJIOPOJICO/IEPIKALIUX KUCIIOT, BOAOPOJHBIX COEAMHEHUI )

2.4

I'erermueckas cBI3b HCOPTraHNYCCKUX BCIICCTB, MNPUHAMJICIKAIINUX K

Pa3jInYHbBIM Kj1IacCaM

2.5

###Par#H# nenTnukanns HeopraHMueckux coeAuHeHnii. KauecrpeHuble

pC€aKluu Ha HCOPraHN4YCCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHUH

3.1

OCHOBHBIE  IIOJIOKEHUS TCOPHUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKHUX
coenuHeHuit A.M. bytnepoBa. YriiepoaHblii CKelneT OpraHundeckoil MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOH CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-THOpUAHM3aIMU
opOuTasneit aToMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornuecknii psaa. Mizomepust u n3oMepsl

3.2

[TonsiTue o  QyHkuMoHanbHOM rTpymme. OpueHTauuOHHbIE  A(PQPEKTHI

3aMeCTUTEIEN

3.3

3.4

3.5

[IpencraBnenne o kiaccupukaluu opraHuyeckux BemecTB. Homenkmarypa
OpPTaHMYECKUX COEIMHEHUN (cUCTeMaTHuYecKas) W TpHUBHAJIbHbIE Ha3BaHUA

BaKHEHIIINX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOp3.I[HK8.HBHHfI U HOHHBIM MEXaHH3MBbI pCaKkIuu. Ilonsatue o

Hykneopuie u snextpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHKE,
TEPMUYECKOE pPAa3JIOKEeHHE, KPEKHWHT, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. [luxmnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MAaJIbIM

pa3sMEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XMMUYECKHE CBOWCTBA: PEAKIIMK MPUCOEINHEHHS (TaIor€eHUPOBaHuE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nojauMepu3anyy. IIpoMblnuieHHble M J1a00OpaTOpHblE CHOCOOBI MOMYYEHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUUYECKHE CBOMCTBA aJKaJUEHOB: PEAKIMH HPUCOCTUHEHUS
(rumpupoBaHHe, TajlOreHUpPOBaHUE), ropeHust u nonumepusauuu. [lomyuenue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKLIUH TPUCOEANMHEHUSI (TaJOTEHUPOBaHUE,
THIPUPOBaHUE, TUApATAUs, THIPOraIOTeHUPOBAaHKE) KaK CIOCO0 MONTYy4eHUS
MOJIMMEPOB U APYTUX MOJE3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['openue
aleTWIEHAa KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKU U

pe3ku MetaiuioB. [IpumeneHue aneruineHa

3.9

Apenpl. XWUMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU DIEKTPOGUILHOTO
3aMelleHus], MpHUCOeAUHEeHUs (TUIpUpOBaHHe, TajoreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XMMHUYECKHX CBOWCTB Toiyosa. [lonmydyenue Oensona.
OcoO0eHHOCTH XWMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

CriocoOblI MOTy9eHUS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHHUPTHL. XHMHUYECKHE CBOMCTBa:
B3aMMOJICIICTBME C HAaTpUEM KaK CHoco0  yCTaHOBJEHMSI  HAJIUYMS
TMJIPOKCOTPYINIbI, C  TaJOr€HOBOAOPOAAMH  KaK  CIIOCO0  MOJy4eHUs
pacTBOpUTENIEH, BHYTPU- M MEXMOJEKyJsApHas Jaeruapartanus. Peaxnus
ropenusi. [lomydeHune sTaHoNa: peakiusi OPOKEHUS TIIOKO3BI, THUAPATALUS
STWJIEHA. OTWUJICHIJIMKOJIb M IJIMLEPUH KaK IPEICTAaBUTENN IPEAeIbHbBIX

MHOI'0QaTOMHBIX CIIMPTOB

3.11

3.12

®denon. Xumuueckrue cBOMCTBa ¢eHona (peakuuu ¢ HaTpHeM, TUAPOKCHUAOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPENEIBHBIX albAECTUA0B: THIPUPOBAHUE;
KayeCTBEHHbIE PEAKIMU Ha KapOOHWIBHYIO Ipynmy (peakuusi «cepeOpsHOro
3epKkaia», B3aumosernctaue ¢ ruapokcuaoM meau (I1). [lonyyenne npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, TruAparanusa ancTUJICHA. AIIGTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcobenHOCTH PCaKnnu OKUCIICHUS allCTOHA

3.13

KapOoHoBBIE KHCIIOTBI. XMMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XUMHYECKHX CBOICTB MYpaBBUHOU
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE QJIKAHOB, QJIKEHOB, NMEPBUYHBIX CIHMPTOB, ajbJeruI0B. Briciue

MNpEACIIbHBIC U HCIIPCACIIBbHLIC Kap6OHOBBIC KHCJIOTBI

3.14

Cnoxubple >Qupbl U kupbl. CHnocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
ObparumocTh peakuuu sTepudukanuu. llpumeHeHue CcroXHbBIX 3(QUPOB B
NUIeBo U mapdroMepHOil MpoMbIIUIEHHOCTH. JKUpPBI Kak CIO0XHbIE 3(UpPbI
[JIMIEPUHA M BBICIIMX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWMCTBA >KHUPOB:

TUAPUPOBAaHUE, OKHcIeHue. ['Maponus, wiM OMBUIEHHE, )KMPOB Kak CIOC00




MPOMBIIIJICHHOTO TOJIy4EHHs COJIe BBICIINX KapOOHOBBIX KUCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XWMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKIMM C Y4YaCTUEM CIUPTOBBIX H
aJbJIETUIHON TPYII U MOJIOYHOKHCIIOE OpoxeHue. [IpumeHenne ritokossl, €€
3Ha4YeHUE B KU3HEEATeIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a.
BoccranaBnuBaronie M HEBOCCTAaHABIIMBAIOLIME AMcaxapuibl. ['maponus
aucaxapuoB. [lonucaxapuisl: kpaxmai, riukoreH. CTpoeHne MakpOMOJIEKYII
KpaxMmayla, TJIMKOIN€Ha M LeJUIono3bl. Pusnyeckue CBOWCTBA Kpaxmalla U
LEJUT0JIO3bl.  XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyeCTBEHHAas
peakuus ¢ HoAoM. XUMHYECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
3¢pupoB 1emnono3sl. I[loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTAMHU,
peaknus TOpeHHsS. AHWIMH Kak IpPEJICTaBUTEIb apOMaTHYECKHX aMHUHOB.
XHWMHYECKHUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpOMHOM
BOJIOM, oOkucneHue. I[loaydeHMe aMUMHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI Kak amM(OTEpHbIE OpPraHUYECKHE
coeauaeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyionme Oenku. XHUMHUYECKue
CBOIiCTBa OETKOB: TUAPOIIN3, IeHATYpaIlHsl, KaYeCTBEHHbIE (IIBETHBIC) PEaAKIIHH

Ha OeJKu

CrpoeHre M CTpyKTypa IHOJUMEPOB. 3aBUCUMOCTb CBOWCTB IIOJIMMEPOB OT
cTpoeHUsI MojieKyJd. OCHOBHBIE CHOCOOBI MOTYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuu MoJuMepHu3aiuy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

###Par#H# nenTndukanus opraHMuecKux coeIMHeHNi. Pemenne

SKCIICPUMCHTAJIbHBIX 3a/1a4 Ha pACIIO3HABAHNUEC OPraHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'enernueckas cBA3b MEXKY KJIACCAMU OPTaHUYECKUX COEIUHEHUMN

XUMUS U KU3Hb

XuMus B moBceqHeBHOW >xu3HM. [IpaBuma OezomacHoOW pabOThl C €IKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBOM XUMUU

XUMUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIbCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIJIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ucnoiab3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘JICBOIIOPOIIOB)

4.3

XUMHUST U JKOJOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U €ro

nocaenctsus. OxpaHa rugpocgepsl, MOYBbl, aTMOChepbl, (GIopbl U (hayHbI OT




XMUMUYECKOTro 3arpsisHeHus. IIpoOiemMa OTXOM0B M MOOOYHBIX MPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKHU SHCPTHUU

OO01mue mpeACcTaBlIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUICCKUX

BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBeTHas  Metauryprus.  CTEKI0O HM  CHWIMKAaTHas  IPOMBIILIICHHOCTb.
[MpombitiienHass  opraHwyeckass Xumus. CpIpb€  UIS  OpraHHUYECKOU
MPOMBIIIIIICHHOCTH

5 HHHPar###Tursl pacu€THBIX 337124
#i#HPar###Pacu€Tpl Macchl BelecTBa UM 00bEMA ra30B 110 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MAcCe WIH 00BbEMY OHOTO U3 YUACTBYIOIINX B
pEaKIMK BEIIeCTB

5.2 ###Par###Pacuérel TeruioBoro 3dexra peakuum

5.3 #HH##Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B IMPU XMMHUYECKUX PEAKITUIX

5.4 ###HPar#t#Pacuétsl maccel (00bEMa, KOTHUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIMU, €CIIM OJHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ###Par##PacuéTsl MaccoBOM MM 0OBEMHOM TOJTM BBIX0/1a TPOAYKTA PEAKIIUU
' OT TEOPETUIECCKH BO3MOIKHOTO
###HPar##PacuéTsl macchl (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTA

5.6 PEaKIuu, €CIIU OJTHO U3 BEUIECTB JIAHO B BHJIC PACTBOPA C ONMPEACIEHHOM
MAaCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

5.7 #H##Par###PacuéThl C HCTIOIb30BAaHUEM TTOHATHI «MacCOBast IOJISI», «MOJISIpHast

' KOHIIEHTPAIUS», «PACTBOPUMOCTH
#H##Par###Haxoxnenre MOJIeKyIsIpHON (DOPMYJITBI OPraHMYECKOTO BEIIECTBA
5.8 IO €ro MJIOTHOCTU U MacCOBBIM JIOJISIM AJIEMEHTOB, BXOJISIIUX B €r0 COCTAB,

HJIU 110 TPOAYKTAM CropaHus




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 527227426247742686294735902159800388589213147384
Bnageney Ceupuaosa Japba MBaHoBHa
OeicTevTened C 19.09.2025 no 19.09.2026



http://www.tcpdf.org

		2025-10-08T12:45:25+0500




