MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
MuHncTepcTBO 00pa30BaHusi U HAYKH Y AMYPTCKoil PecnyOiuku

YupasJienne o0pa3zoBanusi AAMUHMCTpanuu ropoaa Mixkescka

MBOY HUEIJI "lkoua - 30"

Paccmotpeno Ha 3acemannu [LHIMO
€CTECTBEHHBIX HAYK
MBOY UETJI «lkoma-30»
«28» aBrycra 2023 rona
IIpunsiTo Ha 3acenanuu negarornyeckoro copera Ne 11
«28» amrycra 2023 rona
YTBepKaeHO
ITpuka3z Ne 311 ot «28» aBrycra 2023 rona
Mognicaso uWGpoBoH NoANKCL: Pygonsckan Mapuua

Pynonbckaa &=

DN: c=RU, st=Yamyprckan PecmyGinues, title=lnpaktop,
o=MYHHLMMANEHOE BROOHETHOE

OBIIEOEPAZOBATENLHOE YYPEAIEHWE "HHEBCKHIA
M a p M H a ECTECTEEHHO-TYMAHWTAPHEIR NALIER “LUKONA 307
1.2.643.100.3=120B3036303537383634333733,
1.26433.131.1.1=120C313833343637303138313138,
email=izgl-30@udmuru, givenName=Mapnsa Heanoesa,
M B a H O B H a sn=Pygonecean, cn=Pyponsckan Mapusa HeanoeHa
DNara: 20730830 11:38:50 +04 00
PABOYAS ITPOTPAMMA
(D 949620)

yueOHoro npeamMera « XuMus. Yr/jay0JeHHbI YPOBEHb

s ooygarommxest 10 —11 kimaccos

HxkeBck 2023



HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma 1mo XuMHUHM Ha ypoOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUNM K pe3yiabTaTaM OCBOeHMs (enepaipHOM  00pazoBaTeNbHON
nporpamMmMbl cpeanero obmero obpazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepaunuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSX JIU(PEpeHIIMPOBAHHOTO, MPOPMIBHOTO OOydYeHUs, TNPHU3BAHO
obecrieunTh 0011€00pPa30BaATEIFHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd MX K OBICTPO MEHSIOUIUMCS YCIOBUSIM JKM3HH B COLIMyME, a
TakkKe Ui MPOJOJKeHHs oOydeHuss B opraHuzanusx npodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarammumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
POTPAMMOii 110 XUMHH (YHKIIHU:

¢ UH()OPMALIMOHHO-METOINYECKas, peanu3alus KOTOpoll oOecrneuynBaeT MOIy4YCHHE

NpPEICTaBICHUS O IIENAX, COJACpPKAHWMU, OOIIeH cTpareruu OOydeHUs, BOCHUTAHUS U
pa3BUTHs 00YYaIOIIUXCs CPECTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;
® OpraHM3alMOHHO-TUTAHUPYIOIIas, KOTOpas MpeaycMaTpuBaeT ONpe/esieHHe: NPUHIUIIOB
CTPYKTYpPUPOBAaHUS U  TOCJIEJOBAaTEIbHOCTH H3Y4eHHUs yueOHOro MaTepuana,
KOJINYECTBEHHBIX M Ka4ECTBEHHBIX €0 XapaKTEPHCTHK; MOJIXOI0B K (OPMHUPOBAHUIO
COJIepKATEIbHON OCHOBBI KOHTPOJII W OICHKH OO0pa3oBaTEIbHBIX JTOCTHIKECHUIN
o0yJaroIuxcst B paMKax UTOTOBOHM aTrTecTaluu B (opMe €IUHOI0 TOCYAapCTBEHHOTO
’K3aMeHa M0 XUMHHU.

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

® yCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIepyKaHue, 00s3aTeabHOe Ul U3yYeHUs B

paMKax OTJIEIBHBIX npodunei, IPEIyCMAaTPUBAET  PACHpPEIEICHHE "
CTPYKTYpUPOBAHHE €ro IO KjIaccaM, OCHOBHBIM COJEpKaTeJIbHbIM JIMHUSAM/pa3jienam
Kypca,

e TaT MPHUMEPHOE pacrpesielieHne y4eOHOTO BPEMEHH, PEKOMEHIyeMOro ISl M3y4eHHS
OTJICTHHBIX TEM;

e [Ipe/yIaraeT MPUMEPHYIO TTOCIIEA0BaTEIbHOCTh H3YUEHHUSI YIeOHOTO MaTepraia ¢ y4éToM
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX H MEKIIPEIMETHBIX CBSI3CH;

o TaéT METOAMYECKYI0 MHTEPIpeTalio I[elneid M 3aJady U3Y4eHUs TMpeaAMera Ha
yrayOln€HHOM YpOBHE C YY4ETOM COBPEMEHHBIX MPHOPHUTETOB B CHUCTEME CPEIHEro
o0rmrero oOpa3oBaHus, COJACPKATEIBHON XapaKTEPUCTUKN TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTelbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs



(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCMCTBUI OOYYaloOLIEToCsl IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTAaHOBJICHHOW TMPOTrpaMMON 1O XUMHUHM  00s3aTeNbHOW  (MHBapHUAHTHOM)
COCTaBIISIONICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEISATHCS B COOTBETCTBUH C HAIPaBICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnojoxeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHoro o0yueHus Ha
YPOBHE CpeHero obiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealn3alHio TMPEEMCTBEHHOCTH C IMOCIEAYIOIIUM H3TalloM IMOJIYYE€HUS XHUMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CIHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHUE TMpeAMeTa «XUMHUS» OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha pAaCUIMpEHUE U
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIMXCS, BBIOpABIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOIMIETO MOTYYEHUS
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusx npodeccruonansnoro odbpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHO
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUs»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00y4arOIIUXCs,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUM, YMEHUN pallMOHAIM3aUH Y4eOHOro
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENIBHOCTH, HMMEIOIIHUX  MEXIUCUUIITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMera «XUMHUS» Ha YPOBHE YINyOJIEHHOIO M3y4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Opranuueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COJEp)KaHUs 3TUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yrayO0nE€HHOTO YPOBHEH U3yUEHUS PEAMETA.

OcHOBY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas u HeopraHudeckas
XUMHUS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIUi  00BEM
(dakToIornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4YeHHUs TpeaMeTa odecredeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAHUH O XMMHUYECKHX DJIEMEHTaxX u
CBOWCTBaX MX COECJUHEHUH HAa OCHOBE PACLIMPEHHs U YIIIyOJeHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBAa, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS peaklUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoandeckoro 3akoHa u
[lepuonuueckoil  cuUcTeMbl ~XMMHUYECKHMX  DJEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKH 3pPEHHS] SHEPreTHUECKUX H3MEHEHUN NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopmMHpoBaHUEM NPEACTABICHUN 00 IEKTPOXMMUYECKHUX MPOIeccax U JIEKTPOJIN3E PACILUIaBOB
U PAcTBOPOB BEIECTB. B Kypce opraHMuYeckodl XMMHMHM IpPU PACCMOTPEHHUU pPEaKLMOHHON



CITOCOOHOCTH COSMHEHUN yIeIseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 AJIEKTPOHHBIX I deKTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX ¥ MEXaHH3MaX PEaKIuii.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEpKAaHHWE KYPCOB XMMHHU YTIYOIEHHOTO YpOBHS
U3YYEHHUS Ui KJIAccoB ompeaenéHHoro mnpoduis (rmaBHbIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJHEHHH K o01Iel cucTeMe MpeIMEeTHBIX 3HaHHUI) OKa3bIBalOT BIUSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUHM TpeAMeTa s KJIacCOB XHUMHKO-(H3UUECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHTHI YYeOHOTO MaTrepuaia 1mo oOmei XUuMHuu.
[Ipu u3yyeHum mnpenMera B JaHHOM ciy4yae akLEHT OyJeT clenaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHM B XUMHH M B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsl TEOpHUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHUS MacChl W DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHHUS O CTPOEHUH BELLIECTB U JIPYIOE.
B 10 e Bpems B coaepkaHuU MpeaMeTa Uil KJIACCOB XUMUKO-OMOIOTrHYeCKOro mpodus
OoJbIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTb /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOHM BXOIAT, K TPUMEPY, TaKUe CTPYKTYPHBIC
KOMIIOHEHTBI, KaK JMMU/bL, OEJKH, YTJIeBOJAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAX NpPEJCTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3YYEHHS CYITHOCTH MPOLIECCOB (POTOCHHTE3A, IbIXaHHsI, TUIIEBAPECHUSI.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUM U3yueHUe peameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C y4eOHBIMU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0acTell «ECcTeCTBEHHO-HAYUHBIC TPEIMETHIY,
«MaremaTtuka u uHpopMmaTHKa» u «Pycckuil A3bIK U IUTEpPATYpay.
[Tpu uzyyenun yuyeOHOro mpeamera «XHMHs» Ha YrIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3afaueit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITETbHOCTH YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHue 3Toil 3amaun Ha yriayOnEHHOM YpPOBHE M3y4UeHUs
nmpeaMeTa mpeArnoaaraeT peajn3auio Takux emnei, Kak:
¢ hopmupoBaHUE TPEICTABICHUN: O MAaTEPUATHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBICHUI MPUPOJIBI, O MECTE XMMHH B CHCTEME €CTECTBEHHBIX HayK U
e Beayleil poiau B 00ecledyeHUH YCTOMYMBOIO pa3BUTHS UYEIOBEUYECTBA: B PEIICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYecKod W NHIEBOM O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JIaHWM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHUKOB DJHEPTrUHU, B
o0ecrieyeHNH parroHaIbHOTO MPUPOJIOTIOIH30BAHUS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 00ILEH KyJIbTYyphbl YEJIOBEKA, a TAKXKE IKOJIOTUYECKH 000OCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

® OCBOEHHME CHCTEMBI 3HAHWM, JeKalMX B OCHOBE XHWMHYECKOH COCTaBIISIONMICH
€CTeCTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX MPEACTABIECHUI O CTPOCHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYCCKHX W KHHETHYECKHUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYICCKHIX
peaKIuii, 0 XUMHUIECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 00IIuX
HAYYHBIX TMPUHIUINIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e popmupoBaHue y O0OyYarOIIMXCS OCO3HAHHOIO IIOHMMAaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XMUMHYECKHX 3HAHWM Ui OOBSCHEHHUS KIIOYEBBIX HUAEH U mpobiem



COBPEMEHHOM XUMUU, 75 OOBSCHEHHS M MPOTHO3WPOBAHHUSA SBIICHUH, HMEIOIINX
€CTeCTBEHHO-HAYUYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30MacHOCTH MOCEACTBUI OBITOBOM W MPOU3BOJICTBEHHOU JEATEIHLHOCTH YEJIOBEKa,
CBA3aHHOM C XHMMHMYECKHM TPOM3BOJACTBOM, HCIIOJIb30BAHUEM U IepepadoTKON
BELIECTB;

e yriayOJeHre TMpEeACTaBICHUNH O HAayYHbIX METOJax TO3HAHMS, HEOOXOIUMBIX JUIS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
SBJICHUM, MMEIOIMIMX MECTO B MPUPOJE, B MPAKTHUECKOH JACSITEIbHOCTH U
MOBCE/IHEBHOM JKHU3HH.

B 1uane peanuzanmuu TEpBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro 00IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yriay0iIEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

® BOCTIMTaHNE YOSKAEHHOCTH B MO3HABAEMOCTH SIBJICHUI MPUPOABI, YBKEHUS K IPOLIECCY
TBOpPUYECTBA B OOJACTU TEOPETUYECKUX U MPHUKIAJHBIX HCCIEAOBAaHUNH B XHUMHH,
dbopMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH;

®pa3BUTHE MOTHMBAIMM K OOYYEHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUEIOBEUECKUX [IEHHOCTEN;

® pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyvaronuxcsi,  (QOpMHUpOBAaHME Yy  HHUX  CO3HATEJIBHOTO  OTHOLIEHUS K
caMo0OOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npoecCHOHaNbHOM U OOLIECTBEHHOW MEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

e popMHupoBaHHME YMEHHII W HaBBIKOB PAa3yMHOTO MPHUPOJOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  OIbITa  OOIIECTBEHHO-TIOJIE3HON
DKOJIOTUYECKOH JESATEIBHOCTH.

OOmee 4uCiIO YacoB, NMPEIYCMOTPEHHBIX I M3Y4YE€HUS XMMHUU Ha YIIIyOJ€HHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COILEPKXAHUE OBYYEHUA
10 KJIIACC

OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YKAEHHOE COCTOSIHHUA.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCIUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, NBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBS3CH B MOJICKYJIAxX
opranunyeckux euects. [loHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U dJIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaUEHUE TEOPUU CTPOCHUS OPTraHUYECKUX COEAMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wnsomepum: CTpyKTypHad,
IPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKThl B MONEKynax OpraHMYeCKHUX COSIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cuctemaruueckas HOMEHKIIATypa OpraHM4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KjIaccUpUKalusg  OpraHmdyeckux  peakuuil.  OkuciaurenbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKHX BELIeCTB W MaTepualaMHM Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndeckuil psij ankaHoB, oOmiast Gpopmyrna, HOMEHKJIATypa U U30MeEpHs.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, Sp3-rn6pnnn3auna aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3AUY, TUPOJU3a, KpeKuHra, ropeHus. lIpexncraBieHne o MexaHU3ME peakUul
PaaUKAIBHOIO 3aMEILECHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTydeHUs: U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOINAH, IUKIOOyTaH) M OOBIYHBIX (I[MKJIONEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOTy4YeHUs U IPUMEHEHHUE [IUKI0aIKaHOB.

Anxkensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
U TIPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKCHOB, sz-l"I/I6pI/IIII/IBaLII/I}I aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) uzoMmepus. Ouznueckue
CBOICTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KadecTBeHHBIE peakIuy Ha ABOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHUs M IPUMEHEHHE ATKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHOoB, 1,2- u 1,4-npucoenunenue. llonumepusanus cOnpspKEHHBIX IUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepojga. dusmyeckre CBONCTBA AJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopoasl (apeHsr). ['omomornyeckuii psa apeHos, oomas Gopmya,
HOMEHKJIaTypa ¥ U3oMepusi. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl OeH30Ia.
dusnueckue cBoilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30ila M €ro IOMOJIOTOB: PEaKLUU
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM pAIHKalle, PEaKIMU MPUCOSAUHEHHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB rajnoreHoB. OCoOEHHOCTH XMMHUYECKHX CBOWCTB CTHpOJA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CriocoObl mepepaboTKu HePTH: NEeperoHkKa, KpPEeKUHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eneTnueckas cB3b MEX/AY pa3IMYHBIMU KJIACCAMHU YTJIEBOIOPOJIOB.

DJEeKTPOHHOE CTPOCHUE TaJIOTeHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTpYIIy, HUTPOTPYIy, LHMaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TraloOreHIpPOM3BOJHBIX YIJIEBOJOPOAOB B OBbITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHbIX KiIaccoB (oOeciBeunBaHUEe OPOMHONM MM MOIAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHUE YIiepojia U BOJAOPOJa B OpPTraHUYECKHX BEIECTBAX,
NOJydeHHEe ATUJICHa U H3Y4YEHHE €ro CBOMCTB, O3HaKOMJIeHHE C Kosulekuusmu «HedTtb» u
«Yromp», ¢ obOpa3uamMu IjacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUpPTHL. CTpoeHHE MOJEKYJl (Ha INpUMEPE METaHoJa U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWWd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJEHCTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHBIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HAa OPraHMU3M YeEJIOBEKA.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIAaTypa U n3oMepus. OCOOEHHOCTH (PU3UUECKUX U XUMHUYCCKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAs! peaklysl Ha MHOroaTOMHbIe cUpThl. [IpeacraBnenne o MexaHusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHYECKHX CBOMCTB (eHoma. KauecTBeHHBIC
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymmbl. ['oMonoruyeckue psapl ajabAETHAOB U KETOHOB, o0mias ¢dopmyia,
M30MEPUS M HOMEHKJarypa. PU3MUYEeCKue CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHbIE peaklMHu Ha anpieruibl. CrocoObl MOMydyeHUs W MPUMEHEHHE albICeTUIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKUE CBOMCTBA: KHUCIIOTHBIE CBOMCTBa, peakius dTepudUKaIMM, PEaKiuud C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOWCTB MypaBbUHOUM KuCHOTHL. [loHsTHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIPEAETbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, IUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCHOT. IlpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIEBAs, JUHONEH08ds KHCIOTHL. CrocoObl
MOJTYYCHUS! U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKkue U1 XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHON Cpefie.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
noyicaxapuasl). MoHocaxapuapl: TJIOKO3a, (PyKTO3a, TajlakTo3a, pubo3a, Ie30Kcupubdo3a.
®dusnyeckue CBOMCTBA M HaxoxzacHue B npupome. dPorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3bl:  PEAKIMU C YYaCTUEM CIHMPTOBBIX M  aJbJAETMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHHe TIIOKO3bl, €€ 3HAue€HUE B JKU3HENEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['miaponus aucaxapujoB. HaxoxxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJIUMKOreHa U Lesunono3bl. dusnueckue CBONCTBA Kpaxmajga U IEJUTIOJIO03BI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KAaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEJITIOI03bI: THAPOIIN3, TOTydeHHe d(PUPOoB 1eTt0N03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCepUMEHTAIbHBIE METOJbl M3YyYEHUS BELIECTB U HMX MPEBPALIECHUIl: PacTBOPHUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACHCTBHE 3TAHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana ¢ HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTudyHble. CTpOEHHE MOJIEKYII,
oOmas ¢opMmyina, u3omMepus, HOMEHKJIaTypa U (pu3uveckre CBOWCTBA. XUMHUYECKOE CBOICTBa
anr(aTUYEeCKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0Toi. Conu aJKUIaMMOHHSL.

AHUWJIMH — IpeICTaBUTeNlb AMUHOB apoMatrudeckoro psaa. CTpoeHue aHwivHa. B3aumHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavectBennsle peakuun Ha aHWinH. CrocoOBl TMONYyYEHUS W TPHUMEHEHHE anu(paTUYeCKuX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucnotel. Homenknarypa u  uszomepus. OThenbHbIE TPEACTABUTENTH  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCTUHECHUH, pEeaKius MOJMKOHCHCAIUH,
oOpa3oBaHHe NENTHAHON CBsA3U. buosornyeckoe 3HaueHHEe aMMHOKHUCIOT. CUHTE3 U THIPOIIN3
MENTHIOB.

benku kak mnpupoansle monumepbl. [lepBuuHasi, BTOpUYHAsh M TPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCIIKOB: THIAPOJIN3, ACHATYpalus, Ka4eCTBECHHBIC PEaKIUU Ha
OenKu.

OKCHEpUMEHTAJILHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHMe OpraHMYECKUX COCTUHEHUI.

BbicokoMo/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJMMEPU3AIIUs U MTOJIMKOHICHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (mosmaTUIIEH, MIOJIMIIPOIINJIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrO  Ha3HaueHUs  (TedsoH, KeBiap, SJIEKTPOIPOBOISIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3liaMyd TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE IIACTMACC U BOJIOKOH).

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coequHEHUsT MO Macce (00BEMY) MPOAYKTOB CropaHHs, MO KOJWYECTBY BeIECTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSATUM, TPUHATHIX B OT/IEIBHBIX PEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanusi, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperaTHOe COCTOSIHHE BEHIECTBA, (PM3UYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA W TETEPOTPOPHBIA TUI MHTaHUsA, OpokeHUe, (HOTOCHHTE3, JBIXaHHWE, OCIKH,
YIJICBOJIBI, XKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIUBO.

TexHonOrHs: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEJCTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMYECKWE YPOBHM U TOJYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenernenue
DIIEKTPOHOB TIO AaTOMHBIM OpOUTAISIM. ODIEKTPOHHBIE KOH(QUTYpAallUd aTOMOB JIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, JIJIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u llepuonnueckas cucrema XuMHU4Yeckux odnemeHtoB JI.M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBHIX M CIOXXHBIX BEHICCTB MO TPYIIaM H
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

XuMuyeckasi CBsI3b. BUIbI XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJUIMYeECcKasl.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
Y JuinHA CBA3U. [loaspHOCTH, HANPABIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOU CBA3U. KpaTHble
cBsa3u. Bogoponnas cBsA3b. MeXMONIEKYISPHBIE B3aUMOACUCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MPUMEPE COCIWHEHUM 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALNTUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MoOJisIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTtBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEHIeCTB. |pHBHAIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS 3HEPTUU MPU XUMUYECKHX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataan3atopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnektponuTtnueckas auccouuanus. CusbpHble U ciabble  AneKTposiuThl. CTeneHb
nuccormanuu. Cpena BOOHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1eno4yHas. BoaopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneit. Peakiym nonnoro ooMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiiuu. CrerneHb OkKucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYECHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepPOKCUIa BOJOPOJAa B TPHUCYTCTBUM KaTalld3aTopa, MOJEIH KPUCTALTUYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH PEaKIuu U
MOJIOKEHNUE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

ITonoxxenue HemertaiuioB B llepumommueckoir cucreMe XuUMHYECKHX dieMeHTOB J[.H.
MenneneeBa M OCOOCHHOCTH CTPOCHHsSI HMX aToMoB. (DU3NYECKHME CBOIICTBA HEMETAaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHeime KUCIOPOACOAEpKAIIUE COCIUHEHUS TajJOTreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
dusnueckue M XUMHUECKHME CBOWCTBA M TNPHUMEHEHHE Kuciopoaa W o3oHa. OKcHIbl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. I[lpuMeHeHue cepsl U eé
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoiictBa. AMMHak, HUTpuAbL. OKcuIbl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IpriMeHeHue a30Ta U ero COeIMHEHHM. A30THbBIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue pochopa u ero coenuneHunit. PochopHbie yI0O0peHHUS.

VYriepon, HaxoXieHHUE B TMpupoje. AJUIOTpomHbie Moaudukanuu. Duzndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yrojb, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHble HaHOTPYOku. I[IpuMeHeHHMe TPOCTBIX  BEHIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauHeHuil. CTEKII0, €ero MOJy4YeHNe, BUIIBI CTEKIIA.

[Tonoxxenne metaios B [lepuonnueckoil cucreMe XMMHUYECKUX 3J€MEHTOB. OcoOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. O0mue ¢pu3ndeckue cBOMCTBA METAJLIOB.
[TpumeHeHre MeTaIIOB B OBITY U TexHHKE. CIIaBbl METAJLIOB.

DNEKTPOXUMUYECKUNA Pl  HanmpsbDKeHUd MeTtawioB. OOmme crnocoObl  MOJYyYEeHHS
METAJUIOB: THAPOMETAIUTYPTHS, TUPOMETAILTYPTHUs, dJeKTpoMeTautyprusi. [loHsTHe 0 KOoppo3un
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB |A-rpynmsl [lepuoanueckoil cuCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydyenue, Gpuandyeckue U XMMHUECKHE CBONCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTMHEHUH.

O6mas xapaktepuctuka MetannoB |IA-rpymnmer [leprogndeckoit cUCTEMBI XUMHYECKHX
DIIEeMEHTOB. MarHuii U KanblMii: TModydeHue, (QU3WYecKue U XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE IPOCTHIX BEIIECTB U UX coenHeHUI. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AJNIOMHHHHI: TIOJy4YeHHE, (U3UUECKUe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BElleCTBA M €ro COeAMHEHUU. AMGOTepHBIE CBOWCTBA OKCHAAa U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

dusnuecKkue U XUMHUYECKHE CBOMCTBA XpoMa U ero coetuHeHu. OKCHIBI U THIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U quUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimmne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTENbHBIE CBOWCTBA.



DuU3NYECKUEe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAMHeHUH. OKCUIbI, THAPOKCUIBI U
comu xxkene3a(ll) u xxeneza(lll). [Tonmyuenue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{unk: nonyyeHue, GuU3NYECKUe U XUMUYECKUE CBOiicTBa. AM(pOTepHbIe CBOICTBA OKCHAA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
0o0pa310B HEMETAJJIOB, TopeHue cepsl, gocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJVIOB C BOJOM (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
’Kese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAHUUECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJLJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIIEPUMEHTANBHBIX 3aa4 1o TeMaM «['anoreHsm»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COeTUHEHU», «MeTauIbl TIaBHBIX TOATPYII,
«MeTtasibl MOOOYHBIX MTOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblnieHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTus. Poiib XuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOBbe dYesoBeKa. JlekapcTBeHHBbIE cpencTBa. [IpaBuna ucmosib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEAULUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb xuMuu B o0ecrieueHun
MUIIEBOH OE30MaCHOCTH.

Kocmernueckne u mapdromepHeie cpenactBa. bertoBas xumwms. [IpaBumia Ge3omacHOTo
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO0, Kepamuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3anaumn.

Pacuérbl: macchl BemiecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJIMUYECTBY BELIECTBa,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLMU BEIIECTB, Macchl (00bEMaA, KOIMUECTBA
BEIIECTBA) MPOJYKTOB PEaKIMH, €CITU OJHO U3 BEIIECTB MMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTAa PEaKIMU, €CM OJHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTa PEAKIUH OT TEOPETUUYECKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHA,
TaK Y MOHATHUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KIacCu(UKAUs, TEePUOIUIHOCTh, HAOIIOJEHUE, W3MEpPECHHE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIMHHIIBI
U3MEPEHHUSI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJIu3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMTAEMEbIE, TOTLINBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIC MaTepUAIbI,
CEIbCKOXO03SHUCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAas IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBILIIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUU C CHUCTCMHO-ACATCIBbHOCTHBIM IIOAXOOIOM B CprKType JINYHOCTHBIX
pEe3yIbTAaTOB OCBOCHHUS TIpenaMera «XUMHUS» Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUS
BBIJICJICHBI CJICIYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYaIONIMMUCS POCCUHUCKON T'paKIaHCKON
UJEHTUYHOCTHU; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTHU U CaMOOMNPEAEIICHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl NMPUHATHIMA B OOIIECTBE IpaBUJIAMH M HOPMaMH IOBEACHUS; HAIMUYWC
MIPaBOCO3HAHUS, PKOJOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTABHUTh IIEJIM U CTPOUThH KU3HCHHBIC
IIJIAHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPa¥aroT cHopMUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTHYECKOU ACATEIHPHOCTH O0YJArONIMXCS B MPOIIECCE pea3aliin
00pa3zoBaTenbHON ACATEIBHOCTH.

JIM9HOCTHBIE PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHUYECKOMN JNEATEILHOCTH 00YUaAIONUXCs B MPOIIECCe peaTn3aun
00paszoBaTeNbHON AEATEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABICHUS O COIMAIBHBIX HOPMAaxX W IpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMCCTHOfI TBOpquKOfI NCATCIIBHOCTHU HpI/I CO31aHNN y‘-Ie6HbIX HpOeKTOB,
pCHIeHI/II/I y‘IC6HI>IX U I1I03HABAaTCJIbHBIX 3aJa4, BBIIIOJIHEHUU XUMHWYCCKUX 3KCHCpI/IMCHTOB;

CIIOCOOHOCTH MTOHMMATh U IMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI JPYIHX
MIPU aHAJIHM3€ Pa3INYHBIX BUIOB yUYeOHOH AESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

IOECHHOCTHOI'O OTHOIIICHHUSA K I/ICTOPI/I‘ICCKOM}’ 158 HaquOMy HaCJIC IO OTCLIGCTBCHHOI\/’I
XHAMUH,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPHIOKEHUS
XUMHUH, OCO3HaHUS TOTO, YTO JaHHbIE HAYKU €CTh pPE3yabTaT IJIUTENbHBIX HAOIIOIEHU,
KpOHOTJII/IBBIX BKCHepI/IMeHTaJII)HI)IX IIOHUCKOB, ITIOCTOSAHHOI'O pr]j[a y‘-IéHBIX 158 HpaKTI/IKOB;

WHTEpECa M TI03HABATEIBHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHalu3e
nH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HpaBCTBeHHOFO CO3HAaHUs, OTUYCCKOI'O ITIOBCACHUA,

CHOC06HOCTI/I OLCHHUBATH CI/ITyaIII/II/I, CBA3aHHBIE C XHUMHWYCECKHUMHU SABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIC pEIIEeHUs, OPUEHTHPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE IIOBECACHUEC U HOCTyrIKI/I CBOUX TOBapI/IH_IeI\/’I C HOSI/IHI/Iﬁ
HpaBCTBeHHBIX 158 HpaBOBI)IX HOpM nucC y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ HOCTyrIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO M 0Oe30MmacHoro oOpasza >KHU3HH, HEO0OXOTUMOCTHU
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBGHHOMy q)HSquCKOMy 158 HCI/IXI/I‘IeCKOMy 3)IOpOBI)IO;

coOroIeHnsT MpaBmiI 0€30macHOTO OOpaIeHusl C BEMIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOMN JEATEIbHOCTH;



MOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIOJCH;

OCO3HAHUS TOCIICJICTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JIESATEIBHOCTH,
0O0I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUJAX JIESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pELICHUU MPAKTUYECKHX 3a/ad COLUaTbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY U3YYCHUIO MPOQECCHIl pa3IuYHOrO pojia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOil 1eSTeIbHOCTH;

FOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIMBUIYaTbHOM TpPaeKTOpUH OOpa30BaHMUs,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ MOTPpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e7ecO00pa3HOro OTHOIIEHUS K MPHUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJIOTHMUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTHKEHUM XUMHH IS PELISHUS BOIIPOCOB
paloOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTHUBHOTO HEMPUSATHS JIEHCTBUM, MPUHOCSIIUX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBHUS MpPeIIPUHUMAEMBbIX
JNENCTBUI U MIPeIOTBpAILLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
NEATETbHOCTH  DKOJOTUYECKOW HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMATIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YypPOBHIO pa3BUTHUS HAyKu H
00IIECTBEHHON TIPAKTHUKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUsA €€ poiu B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHUSI, CO3JIJaHUU IIEJIOCTHOTO MPEICTABIIEHUs 00 OKPYXKAIOIIEM
MHpE KaK O €IUWHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHUH JJIi COBPEMEHHON IUBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpHbI, B PEIICHUN TII00aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKOM, THUIIEBOM M JKOJIOTMYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecreYeHnn yCIOBH yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHA
00111eCTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIIONB30BATh MONy4aeMble 3HAHUS s
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIEr0o MHpa U MPOUCXOMASIIMX B HEM W3MEHEHUH,



YMEHHUS JieJaTh 000CHOBaHHBIC 3aKIIOUSHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C IIEIBIO MOYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUISI PEIICHUS TTPOo0ieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K O3HAHUIO, HCCIICIOBATEIbCKOM IEITEIILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUH TI0O XUMHH B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOSHHOCTSIM Tpyda B pPa3MYHBIX chepax npodeccHOoHaTHHON
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS IMPOTrPaMMBI 10 XMMHH HA YPOBHE CPEIHEro
00111ero 00pa3oBaHus BKIKOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOIECC, CUCTeMa, HayuyHbId (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHUE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasaTHBHBIC), oOecneunBaroniye (GOpMHUpPOBaHHE (QYHKIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAIbHOM KOMIIETEHIIMH 00y4aroIInuXcs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUTMHAPHEBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJIbHbIC y4YeOHBIC JEHCTBHSI B IIO3HABATEIBHOW U
COILIMAJILHOM MTPAKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH yUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHBIMI/I I[el\/JICTBI/IﬂMI/I.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OMNpeaACIATh LCIU ACATCIIBHOCTH, 3aJaBasd IIapaMETpbl W KPUTCPUHU HUX JOCTUKCHHA,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BAaTh IIpU OCBOCHHUU 3HAHUU HpI/IéMH JJOTMYCCKOIro0 MBbIIJICHUA: BbIACIATD
XApaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBAaTb HUX B3aUMOCBA3b, HUCIIOJIbB30BATb
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BSICHEHHS OTACJIbBHBIX q)aKTOB n ﬂBJ’ICHI/II\/JI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn@nxaunn BEIICCTB U XUMHNYCCKUX peaKum?I;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IH,Z[YKTI/IBHBIC, ACAYKTUBHBIC, II0 aHaHOFI/II/I),
BBIABJIATE 3aKOHOMCPHOCTU U IMMPOTHBOPCYHA B paCCMATPUBACMBIX ABJICHHUX, (I)OpMy.l'II/IpOBaTB
BBIBOJIbI U 3aKJIFOYCHU S,

IIPUMCHATHE B INPOLUECCEC IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHUE (3H3KOBLIG)
MOJCIIN, HpCO6p330BBIBaTL MOZACIILHBIC IPECACTABIICHUS — XUMHYECKHH 3HaK (CI/IMBOJ'I) JJICMCHTA,
XUMHUYeckass (GopMyna, YypaBHEHHE XHWMHYECKOM peakuud — TpU peleHHH Y4eOHBIX



IIO3HABATEJIBHBIX M MPAaKTUYECKUX 3a/a4, MPUMEHATh HA3BaHHbBIE MOJENbHBIE MPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUECKHUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO c(hOpMyTUpPOBaHHbBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOAOM MpoIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJEIAHHON
pabore;

IpUOOpETaTh ONBIT YYEHMUECKON HCCIIENI0BAaTENbCKOM M IPOEKTHOM JAESATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/IOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYyYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUsA, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTHUBOPEUUBOCTH;

dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHble METOJbI NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBieHuss HHPOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeAcTBa Mpu paboTe € XUMHUYECKOU
uHpopMalueil: MPUMEHATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHYecKue) 3HAKU H
CHUMBOJIBI, (hopMyJibl, aOOpeBHaTypbl, HOMEHKJIATYPY; HCHOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE
CpEeJICTBA HArJISAHOCTH.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOM TeMBbI B XOJI€ JUaora U/uiu JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHUS] OTHOCUTEIBHO BHIIIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BI)ICTyHaTB C HpCSCHTaHI/IefI pGSYHI)TaTOB HOSH&B&TGHLHOﬁ ACATCIIbHOCTH, HOJ'Iy‘IGHHI)IX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTa, MPAKTUUYEeCKOH pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa, U (POPMYIMPOBATH BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MMO3UIINI B X0JI€ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIC 1eCTBHA:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NESATEIHLHOCTH,
ompezenss €€ UeNu U 3ala4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii ITOPUTM JICUCTBUN TIPHU BHITIOJHEHHH YYEOHBIX M MCCIICOBATEIBCKUX 3a/ad,
BBIOMpATh Hanbosiee Ah(HEKTUBHBIN CIIOCOO UX PEHICHUS C YYETOM MOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX M XMMHUYECKHX PEAKIHIX; OCYHICCTBISATh CAMOKOHTPOIb NEATEILHOCTH HAa OCHOBE
camMoOaHalin3a ¥ CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTrHbIe pe3yiabTaThl OCBOCHUS MPOTPaMMBbI M0 XMMUU Ha yriyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT creluduueckue JUis y4eOHOro mpeamMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CIHOCOOBI JIEHCTBUHM IO OCBOEHUIO, MUHTEPIpPETAIMH U
IpeoOpa3oBaHNI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyYEHUIO HOBOT'O 3HAHMS U MIPUMEHEHMIO
3HaHUU B Pa3MYHBIX YYEOHBIX CHUTYallUsX, a TAKKE B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme mno XMMHMM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPAXkKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYEHUHM OPTraHWYeCKOM XHMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M TMHUIIEBON 0€301acCHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTEpPHAIOB, HOBBIX HMCTOYHHUKOB HHEPrUHM, B OOECHEUYECHUU
paloHaIBHOTO MPUPOIONONB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOLIEH KYyIbTYpbI
YEJIOBEKa, a TaKXe DJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHYECKHX 3HAHWUW, KOTOpPAas BKIIOYAET: OCHOBOIOJAraroIne
NOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M JJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aTOMa, TMOpUIU3aIUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI 00BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEpHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (TeoMeTpUyecKas, OMTHYecKas),
M30MEPBI, TOMOJIOTUYECKUHN Psii, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOIA- M a30TCOAEpKAIINE
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIC
COEIMHEHUS; TEOpUH, 3aKOHbI (mepuoaudeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUS] M TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU, MHPOBO33PEHUECKHE 3HAHHUS, JIKAIIHE B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHMX SIBIICHUM; TMPEACTAaBIECHUS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEPMOJUHAMUYECKMX UM KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUsA, O B3aMMHOM BIIMSHHH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeACHHS O CBOWMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON J[eATEeNhbHOCTH YENIOBEeKa, OOIMUX HAYYHBIX MPUHIUNAX XUMHUYECKOTO
MPOU3BOICTBA (HAa MpUMepe MPOU3BOACTBA METaHOJIA, IEPepabOTKU HeDTH);



C(OPMHPOBAHHOCTh YMEHUI: BBISBIIATh XapaKTEpHbIE IPU3HAKY MMOHATHH, yCTAaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTABA, CTPOEHUS U
CBOMCTB OPraHUYECKUX COCAUHECHUM;

c(OPMHUPOBAHHOCTb YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISl COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (JOPMYII OPTaHUYECKUX BEILIECTB;

COCTaBJIATh ypPaBHEHUS XHUMHUYECKHUX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKLUH  IOCPEICTBOM  COCTABIEHHSI  3JIEKTPOHHOI'O
OanmaHca ITMX peakuUuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATH IPUHAJICKHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONPEAeIEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAIbHBIC HA3BAHUS
JUIs  OTAENbHBIX MpPEJICTaBUTENIEH OPraHMYeCKUX BEIECTB (3TWUJIEH, AaleTUIEH, TOJIyOll,
[JIMLIEPUH, STWIECHIJUKOIb, (QeHos, (opMaIbIEeruj, AaneTaiabJerusl, aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, NAJIbMHTUHOBAas KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbTO3a, PPYKTO3a, AHUIINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJ U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI INPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHU4YEeCKHX
BemectB A. M. bytiiepoBa aiisi 0ObSICHEHHS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH pPa3InYHbIX KJIACCOB OPIaHUYECKUX BEILECTB!
AJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKaJHEHOB, AJKMHOB, apOMaTHYECKUX YIJIEBOJOPOIOB,
CIHMPTOB, AJlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJHCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBA3b MEXAY HHMHU YypaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTb HAa KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIIA
KOBAJICHTHOM CBs3U (G- U T-CBSI3H), B3aUMHOT'O BIMSIHUS aTOMOB U TPYIINl aTOMOB B MOJICKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CBIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAKTUYECKOE NPUMEHEHUE
IPOAYKTOB NEpepadOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHME, OOOOLIeHHE, CHUCTEeMaTH3alUI0, BBISBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIsl U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATHAMU U
NpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUalbHOIO €IMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHbIE 3HAHUS IO



OpraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYETHI MO XUMHUYECKMM (opmyram u
YPaBHEHUSAM XHMUYECKUX DPEAKIHMM C MCHOJb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHBIM MACCOBBIM OJSIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBAThH, aHATU3UPOBATH M OIICHUBATH C MO3ULIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM U IMPOMU3BOJCTBEHHOM AESITENHLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIIEeCTB, HCIOJIb30BaTh IOJTYYEHHBIE 3HAHUS s
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCIIEPUMEHT (MOJIy4eHUE U U3yUYEHUE CBOWCTB OPraHNYEeCKUX BEIECTB, KAUeCTBEHHBIE PEaKLun
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pelleHne OHKCIEPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coONrofieHHeM TMpaBWil  0E30MacHOTO  OOpallleHus C BelecTBaMH H  J1abOpaTOpHBIM
o0opyznoBanueM, (QOpMyIUpPOBaTh IENb HWCCIEIOBaHMS, MPEACTABIATh B pasludyHON ¢dopme
Pe3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIECHUBATh UX JIOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBUiia AKOJIOTUYECKU II€IeCO00Pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JEATEIbHOCTH B LEJSAX COXPAaHEHUs CBOETO 3J0POBbs, OKPYXKAIOIIEH MNPUPOIHON Cpelabl U
JIOCTHXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOrO JAEUCTBUSI HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX
OpPraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

aHAIM3UPOBATh  11€1ecOo00pa3HOCTh  MPUMEHEHUS  OpraHMYecKUX  BEHIeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHUYECKOM
UHpOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HHpopmauuu, HHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHOW y4eOHOI
3a/1a4uen.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas W HeopraHuyeckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPEJCTABICHUH: O MaTepHAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U IO3HABAECMOCTH SIBJICHUN IMPHUPOABI, O MECTE€ U 3HAYCHUM XMMHHM B CHUCTEME €CTECTBEHHBIX
HayK M €€ posiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSL, B PELICHUU MPOOJIEM SKOJIOTHYECKOH,
HHEPreTHYecKO M THIIEeBOM Oe30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECNEYEHUH  palMOHAIBLHOTO
IPUPOIONOIB30BaHUsA, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEl KYIbTYyphl YeNIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJIATAOIINE
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, sIIPO aTOMa, U30TOIIBL, YJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aroMHBIE OpOWMTANM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aTOMa, THOPHIU3AIUs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHb



OKHUCJICHHS, XUMHUYEcKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeTa/sInyecKkas, BOJOPOIHAA),
KpUCTAJUITMYECKasi pelETKa, XUMHUYECKash pPEaKIus, PAacTBOp, SJIEKTPOJIMTHI, HEIIECKTPOIUTHI,
IEKTPOJIUTUYECKAs  AUCCOLMALUA, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  IIOKAa3arTellb,
OKHUCJIUTEJb, BOCCTAHOBUTEINb, TEIUIOBOI 3(h(PEeKT XMMHUECKON peakluy, CKOPOCTh XUMHUYECKOM
peakiuy, XUMHUYECKOe paBHOBECHE, TEOPHUHM U 3aKOHBI (T€OpUSl DIIEKTPOIUTHYECKON
Jauccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpPaHEHUs MacChl BEILIECTB,
3aKOH COXPAaHEHHUsI W NPEBPALICHUs SHEPTUU MPU XUMHUYECKHUX PEAKLMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOMIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHU, JIEXKAIUEe B OCHOBE NOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIC IPEACTABICHUSA O CTPOCHUM BEIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIPHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX pPEaKkUuid, TEPMOJAMHAMHUUYECKMX W KHHETHYECKHUX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, O XHUMHYECKOM DPAaBHOBECUH, pacTBOpaXx MW  JUCIEPCHBIX  CUCTEMAax;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYUYEHUH U O€301MacHOM HCIOJIb30BAHUU
BOKHEUIIIUX HEOPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOW MEATEIbHOCTH 4YeJIOBEKa,
00LIMX HAYYHBIX TPUHIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIE MPU3HAKU MOHATUN, YCTaHABINBATh
UX B3aUMOCBA3b, HCIIOIB30BATh COOTBETCTBYIOIIME IOHSATHUS MPU ONHCAHWUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUS HCIOJNb30BaTh XMMHUYECKYI0 CHMBOJHUKY ISl COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CHUCTEMATHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHSI OMPEEIATh BAJIGHTHOCTh U CTEMIEHb OKUCICHUSI XUMHUYECKUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3HM (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEmETKH, OOMEHHBIN M JTOHOPHO-aKLENTOPHBIH
MeXaHHU3MBbI 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHE pEaKLMU IO PA3JIUYHBIM NpPU3HAKAM (YUCILY U COCTAaBYy pearupyromux
BEIIECTB, TEIUIOBOMY J3(QeKTy peakluH, H3MEHEHHIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHe); CaMOCTOSTENIbHO BbIOMpATh OCHOBAHHS H
KpUTEpUU IJIs KIacCU(PUKALUN U3YUYaeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKphIBaTh CMBICT Tiepuoguyeckoro 3akona J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMaTU3UPYIOLIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPH30BaTh AIIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMHYECKHX JJEMEHTOB IepBOro—4erBéproro mnepuonoB llepumonnueckont cucremsr JI.M.
MenneneeBa, UCIONAB3Ysl MOHATHS «IHEPreTUYECKUE YPOBHHY, «IHEPrETHUECKHE IOyPOBHN,
«S-, p-, d-atomHBIC OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKUE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHMH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremsl [. 1. MenneneeBa, BaJl€HTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh yYMEHHUU: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATH CYLIECTBOBAHWE T'€HETUYECKOW CBSI3U



MEXy HEOPTraHUYECKMMU BEIECTBAMHU C ITIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuil MOCPEeCTBOM COCTAaBJICHUS 3JIEKTPOHHOIO OanaHca 3TUX PEeakluil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHH; peaxkiuil
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yMEHUS OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4€TOM HX DSHEPreTHYECKHMX XApaKTePUCTUK, XapaKTep H3MEHEHHsS CKOPOCTHU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT PA3IMYHBIX (PaKTOPOB, a TAK)KE XapaKTep CMEIICHUs
XUMHYECKOT'0 PAaBHOBECHUSI 1101 BIUSIHUEM BHEIIHUX Bo3nercTBuil (nmpunuuin Jle [laTense);

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKUE PEAKIIUHU, JIeXkKAIIUe B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, OOIIMe Hay4Hble MPUHIIUIIBI
XUMHUYECKMX IPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHUS HEOPraHWYECKUX BEILECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0/Ib3A;

c(hOpMUPOBAHHOCTH BJIJICHUS CUCTEMOM 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBICHUN
npupoabl — HaOMIOJeHHe, U3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBld U
MBICJICHHBIN), HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHUS MPUMEHSTh 3TU 3HAHUS TPU
HKCIEPUMEHTAIbHOM MCCIEAOBAHUU BEIIECTB M JUId OOBSCHEHHS XMMHMUYECKUX SIBJICHUH,
MMEIOIIHNX MECTO B IPUPOJE, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOW KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U
IPEJICTaBICHUSIMU  JIPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJjisi 0ojiee OCO3HAHHOIO
ITIOHUMAaHUsI MaTepUaIbHOIO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIB30BAHUEM MOHATUN «MacCcOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAST KOHIICHTPAIUs»; MACChl BEUIECTBA WM 00bEMa Tasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIN 00BbEMY OJHOIO U3 YYAaCTBYIOIIHUX B PEAKIIMU
BEIIECTB; TEIUIOBOTO 3(eKTa peakluu; 3Ha4eHNs BOJOPOIHOIO MOKa3aTels paCTBOPOB KUCIOT
U I1enovell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEaKLMM, €CIM OJHO U3 MCXOAHBIX BELIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoBOM J10JIel pacTBOPEHHOrO BELIECTBAa WJIM JaHO B M30BITKE (MMEET NpPUMECH); TOJU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOILLIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO TUIAHUPOBATh M MPOBOJUTH XHUMHUECKUN
HKCHEPUMEHT (IIPOBEICHUE PEeaKLUii HOHHOTO OOMEHa, MOATBEPKIEHNE KaueCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEUIECTB, ONPEAEICHUE CPEbl PACTBOPOB BEUIECTB C MTOMOIIBI HHIUKATOPOB,
U3Y4YEHHUE BIUSHUS pPa3lIMYHBIX (PAKTOPOB Ha CKOPOCTh XHMHUYECKOW pEaKIMH, pelIeHne
HKCMIEPUMEHTAIBHBIX 3a/1a4 1mo TeMaM «Metamnb» U «HemeTamnsl») ¢ coOMoaeHneM MpaBUil
6e3omacHoro oOpallleHus ¢ BelecTBaMU U J1TaOOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATH
Helb HCCIeNOBaHUsS, TMPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl HKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTB;

c(OpPMHPOBAHHOCTh YMEHUI: COOIIOAAaTh MPaBUia MOJb30BaHUS XMMHUYECKON MOCYION U
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBENEHNUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 3/0POBB,
OKpY’KaloIlle INPUPOAHOU CpeAbl U JOCTHXKEHHS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh
OIIaCHOCTb TOKCHUYECKOIO JEHCTBHs Ha JXKUBBIE OPraHU3MBI OIPEACIIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;



c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMAIllMK B PA3IMYHBIX HMCTOYHUKAX (HaydyHas W y4eOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W JApyrue), KPUTHUYECKH aHAITM3UPOBATH XUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUH C IMOCTaBJICHHON yueOHOMN
3aJa4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koanye  Djpexrponnbie
DopMbI peain3anmuu
Ne HanMeHoBaHMe pa3jeioB U TeM CTBO (uudpossbie)
BOCIIMTATEJIbHOI0 NOTEHIIHAJIA
n/n NporpamMmmMsl JacoB o0pa3oBare/ibHbIE
pasjiena
Bcero pecypchl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
®opMupoBaHUEe HAYYHOI'O
MHPOBO33pPCHHSA:
3HaTh/MOHUMATD/
- CTAaHOBJIEHUE OPraHUYECKOW XUMHHU
KaK HaYyKH.
- . T ®opMupoBaHUe NATPHOTHYECKOTO
peaMer opranuueckoi xumuu. Teopust .
11 CTPOECHUSI OPTAaHUYECKUX COeIMHEHUN A. M 8 bubmotexa [IOK 3BOCHH/TaHHﬂ. /
: - ML HATBH/TIOHUMATB/yMeTh ONpPeleJfTh!
https://m.edsoo.ru/7f41bacc y onpen
byrneposa - POJIb OTE€YECTBEHHBIX YUEHBIX B
Pa3BUTUHU OPraHUYECKON
xumun(A.M.ByTiepoB)
®opMupoBaHUE HAYYHOI'O
MHPOBO33pPCHHSA:
- OOBACHATH IPUUUHBI MHOT000pa3us
OpPraHMYECKUX BEIIECTB
Hroro o pasneny 8
Pa3nen 2. YraeBonopoabt
21 IIpenenbHbIe YIIIEBOAOPOIBI — ATKAHBI, 5 brbmorexa LIOK DopMHpOBaHHE IKOHOMUYECKHX
' LMKIIOAIKAHBI https://m.edsoo.ru/7f41bacc SHAHWIA:
3HaTH/MOHUMATH/YMeETh
59 HenpenenbHble yrieBoaOpOAbI: aJKEHBI, 14 bubnuorexa [JOK XapaKTepu30BaTh!

AJIKaAUCHBbI, aJIKWHBI

- COCTaB 1 OCHOBHBIC HAIIpaBJICHUA



https://m.edsoo.ru/7f41bacc
https://m.edsoo.ru/7f41bacc

https://m.edsoo.ru/7f41bacc

2.3

Apomarnyeckue yrieBoJopo/ibl (ApeHbl)

bubmuoreka [JOK
https://m.edsoo.ru/7f41bacc

2.4

2.5

IIpupoHbIE HICTOYHUKH YIIIEBOJOPOIOB U UX
nepepadoTka

FaJ'IOl"eHHpOI/ISBOI[HbIe YrjieBoaopoaoB

Hroro no pazneny

35

but6mmoreka [JOK
https://m.edsoo.ru/7f41bacc

but6mmoreka [IOK
https://m.edsoo.ru/7f41bacc

UCIIOJIb30BaHUs U MepepaboTKu HePTH U
MPUPOJHOTO Ta3a;
- YCTaHABIIMBATh 3aBUCUMOCTbH MEXKITY
o0beMaMu 10OBIYM PUPOIHOTO ra3a U
Het B PO 1 OroxeTom.
®opMHpPOBaHHE IKOJOTMYECKUX
3HAHUIL:
3HATH/TIOHUMATH/YMETh ONPeAeJsATh.
- IpaBUJIa YKOJIOTHYECKU TPAMOTHOTO
MOBE/ICHUS U 6€3011acCHOTO OOpaIeHHsI C
MPUPOIHBIM Ta30M U He(pTenpoayKTaMu
B OBITY U Ha IIPOU3BOJICTBE;
- DKOJIOTHYECKHE MTOCIIEICTBUS pa3InBa
He(TH 1 cr1ocoObI OOPHOBI C HUMH.
®opMupOBaHNEe HPABCTBEHHOI0
BOCIIUTAHMS:
3HATH/MIOHUMATH/YMeTh ONpPeleJfiTh!
- B3aUMOCBSI3b MEX]y U3y4aeMbIM
MaTepuajioM U Oyymiei
po¢eCCHOHATIBHOM 1€ TeTbHOCTBIO.
®opMupOBaHHE NATPHOTHYECKOTO
BOCIIUTAHUS:

- POJIb OTEYECTBEHHBIX YUEHBIX B

pa3BuTHH opranndeckoit xumuu (M.I.
Kyuepos, H./1. 3enunckuii).

Paszgea 3. Kucaopoacoaepsxaiue opranHuyeckue coej

3.1

Cnuprel. ®enon

HHECHUA

11

bub6mmoreka [JOK
https://m.edsoo.ru/7f41bacc

3.2

KapOoHusbHble COETUHEHUS: allbETU/IBI U
keToHbl. KapOoHoBbIe KUCIOTHL. ClOKHBIE

21

but6mmoreka [OK

®opMHUpOBaHHE HAYYHOIO
MMPOBO33pEeHHS:
3HATH/MIOHUMATB/YMeETh ONPeNeJsATh!
- OOBbsiICHEHHE MaTEePUATILHOTO €TUHCTBA
BEULIECTB NIPUPOABI IyTEM YCTaHOBJICHHUS
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s¢upsl. XKupsr

https://m.edsoo.ru/7f41bacc

3.3

VYrieBoabl

bubmuoreka [JOK
https://m.edsoo.ru/7f41bacc

TeHETUYECKOM CBSI3U MEX]y KJlacCaMu
OpraHMYECKUX BEIIECTB.
- YCTaHABIIMBATh MPUYMHHO-
CJIEJICTBEHHBIE CBS3H MEK/Y CTPOCHHUEM,
CBOICTBaMH U IPUMEHEHHUEM
OpraHMYECKUX BEILECTB.
®opMupoBaHe IKOJIOTHYECKHX
3HAHUIL:
3HATH/IOHUMATH/YMETh ONPeAeJsATh.
- IpaBUJIa SKOJIOTUYECKU TPAMOTHOTO U
0€e30MacHOro 00paleHus ¢ TOPIOYNMH U
TokcHuHBbIMU BemecTBamMu, CMC B ObITy
U OKpY’Karolen cpefe;
- IpaBUJIa TEXHUKH OE30MACHOCTH MIPH
BBITIOJTHEHUH MTPAKTUYECKUX PadoT ¢
1EeNTbI0 (POPMUPOBAHUS OCPEKHOTO
OTHOIICHHSI K CBOEMY 3/I0POBBIO U
3JI0pPOBBIO OKPYXKAIOIIHX.
®opMupoBaHUe BAJIEOJOTHYECKUX
3HAHMI:

- PackpsIBaTh poiib yIJIeBOJOB B

KU3BHCACATCIIBHOCTH OPIraHU3MOB

Hroro no pazgeny

Pa3neun 4. Azorcoaepskamue OpraHu4ecKue CoeJuHeHH

41

4.1

AMUHBL. AMUHOKHUCIIOTHL. benku

12

but6mmoreka [JOK
https://m.edsoo.ru/7f41bacc

®opMHupoOBaHHE HAYYHOIO
MMPOBO33pEeHHS:
3HATH/MIOHUMATB/YMeTh ONPeNeJIAATh!
- MaT€praAJIbHOC CIMHCTBO BCIICCTB
IIPUPOJIBI IyTEM YCTAaHOBIICHUS
TEHETUYECKOH CBSI3U MEX]y KilaccaMu
OpPraHMYECKUX BEILECTB.

- IPHUYHUHHO-CJICACTBCHHBIC CBA3U


https://m.edsoo.ru/7f41bacc
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Hroro no pazneny

12

MEXJy CTPOCHHEM, CBOMCTBAMHU U
MIPUMEHEHUEM OPTraHUYECKUX BEIIECTB.
®opMupoBaHUe NATPHOTUHYECKOTO
BOCIIUTAHMSA: 3HATH/IOHUMATD/

- POJIb OTEYECTBEHHBIX YUEHBIX B
Pa3BUTUU aHUIMHOKPACOYHOM U
(bapmalneBTUYECKOM MPOMBIIIIEHHOCTH.
(H.H.3unun)

®opMupoBaHUe BAJIEOJOTHYECKUX
3HAHUIA:

3HaTH/MIOHUMATB/:

- OMOJIOTUYECKYIO POJIb AMUHOKHUCIIOT,
oenkos, JJHK, PHK.

®opMupoOBaHHE IKOJTOTHIYECKHUX
3HAHMI:

3HATH/MOHUMATH/YMeETh ONpPeeJfiTh!
- IpaBUJIa YKOJIOTUYECKU TPAMOTHOTO U
0e30macHOT0 0OpaIIeHus ¢ TOPIOYUMH U
TOKCHYHBIMU BEIIECTBAMU B OBITY U
OKpYXarolleu cpee.



Pa3pnen S. BeicokoMoJIeKyIsipHbBIE COeAUHEHUSA

5.1 BrIcOKOMONIEKYIISIpHBIE COETMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41bacc

®opMupoBaHUe IKOHOMHYECKHUX
3HAHM:

3HATH/MIOHNMATB/YMeTh ONpPele/fATh!
- POJIb MOJIMMEPOB B IPOMBILIIIEHHOCTH,
MEJIUIIMHE, OBITY.

®opMHpPOBaHHE IKOJOTHYECKUX
3HAHUIL:

3HATH/TIOHUMATH/YMETh ONPeAeJsATh.

- IpaBUJIa TEXHUKH OE30MaCHOCTH MPH
BBITTOJIHCHUH MTPAKTUYECKHUX PadOT ¢
1EeNTbI0 (POPMUPOBAHUS OCPEKHOTO
OTHOILICHHS K CBOEMY 37I0POBBIO U
3JI0POBBIO OKPY>KAIOIIHX;
- MpaBUJIA YKOJIOTHYECKH TPAMOTHOTO U
0e301acHOr0 0OpaIIeHUs C TOPIOYUMHU
Y TOKCUYHBIMU BEIIECTBAMH B OBITY U

OKpYXKarollleu cpere.

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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11 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

Koanue
CTBO
4acoB

Bcero

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

®opMbl peau3alii BOCIUTATEILHOIO
NMOTEeHIHAJIA pa3jelia

Pa3zgea 1.

11

1.2

TeopeaneCRne OCHOBbI XUMHUH

Crpoenue atoma. [lepuoanueckuit 3aKoH
n Hepnoanqecxaﬂ CUCTEMA XUMHNYCCKUX
anemenToB /I. 1. Menaeneera

Crtpoenue BeniectBa. MHOrooopasue
BEILIECTB

11

bubmuorexa [JOK
https://m.edsoo.ru/7f41bacc

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bacc

@®opMUPOBAHKE HAYYHOI0 MUPOBO33PEHUSA:
3HaTH/MOHMMATB/YMeETh ONpele/IfATh:
- 3HAYEHUE NMEPUOINYECKOTO 3aKOHA
. . MenneneeBa Ajisi OTKPBITUS WA
MCKYCCTBEHHOT'O CO3/IaHUSI HOBBIX
XUMHYECKUX 3JIEMEHTOB, OTKPBITHS aTOMHOMN
SHEpIuu;
- Ha OCHOBE MEPUOJINYECKOTO 3aKOHA
J1. 1. MenneneeBa 0OBSICHITh 3aBUCHUMOCTh
CBOMCTB XMMHUYECKUX DJIEMEHTOB U
00pa30BaHHBIX UMH BEIECTB OT
3JIEKTPOHHOI'O CTPOEHUS ATOMOB.

®opMupOBaHUE HAYYHOT0 MMPOBO33PEHHS:
3HATHL/MOHUMATH/yMETh ONPEAeIATD:

- IPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXKY
XUMHYECKOH CBA3bI0, TUIIOM
KPUCTAIMYECKON PEIIETKH COCUHEHNH, UX
(bM3MYECKUMHU U XUMUYECKUMU CBOMCTBAMU;
®opMupoOBaHUEe BAJ1€0JIOTHYeCKUX 3HAHUIA:
3HATH/MIOHUMATD/:

- OMOJIOrMYECKYIO POJIb BOJIbI, KOJIJIOUIHBIX
CHCTEM B KU3HHU YeJIOBEKa;

DopMHUPOBAHHE IKOHOMUYECKUX 3HAHUM:
3HaTH/MOHUMATH/YMeETh ONpe/eJfATh!
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1.3 XUMHUYECKUE PeaKun

bubmuorexa [JOK
https://m.edsoo.ru/7f41bacc

19

- IPUMEHEHUE BObl B IPOMBILIUIEHHOCTH,
CEJIbCKOM XO3SIIICTBE, OBITY U U OCBETUTH
BOIIPOC O HEOOXOAUMOCTH COepexeHUs
BOJHBIX PECYPCOB.
@®opMUPOBaHME IKOJOTHYECKUX 3HAHUIA:
3HATH/MOHNMATB/yMeTh ONpPeeATh!
- IPUYMHY BO3HUKHOBEHUS TAPHUKOBOTO
3¢ ¢eKTa U ero BO3MOXKHbIE IIOCIEICTBHS;

- 9KOJIOTUYECKU I'PaMOTHOE IOBE/ICHUE B

OBITY M OKpYKarollen cpee.

@®opMHUpPOBaHHE IKOHOMHYECKUX 3HAHMIA:
3HaTh/MIOHUMATB/YMETh ONpPele/IfATh:
-yCTaHaBJIMWBATb 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON PEaKIIUU U CMEIICHUS
XUMHYCCKOI'O paBHOBECHUS OT Pa3JIMIHBIX
(haKTOPOB C 1ENBIO OIPEICTICHUS
OIITUMAJIBHBIX yCJIOBI/Iﬁ IMPOTCKAHUA
XUMHUYECKHUX TTPOIIECCOB;
- MPUMEHEHHE JIEKTPOJIN3a B
MPOMBILIJIEHHOCTH.
@dopMupoBaHHe BAJIEOJOTMYECKUX 3HAHMIA:
3HATH/MIOHMMATB/yMeTh ONpPeIeJATh.
- 3HaYEHUE TPOLIECCOB THAPOITH3A JJIS
O6M€HHI)IX IMpoOLECCOB, KOTOPLIC JICKAT B
OCHOBC XU3HCACATCIIBHOCTHU XKUBBIX

OpPTraHU3MOB.

Hroro no paszneny

39

Paszgen 2. Heopranuueckast Xumusi

2.1 HeMmeramist

bubnuoreka [IOK
31 https://m.edsoo.ru/7f41bacc

®opMupOBaHUE HAYYHOT'0 MM POBO33PEHHS:
3HATH/MOHMMATB/yMeTh ONpPeleJATh.
- MaTCpruaJIbHOC CANHCTBO BCIICCTB IMPUPOIbL
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2.2

Meranibel

23

bu6nuoreka [IOK
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IIyTeM COCTaBJIEHUs I'€HETUYECKUX PsI0B
HEMETAJIJIOB.
@®opMUPOBaAHNE IKOHOMUYECKUX 3HAHUM:
3HATH/MOHNMATB/YMeTh ONpPeeATh!
- XUMHMYECKHE [TPOU3BOJICTBA: aMMHAaKa,
CEpPHOM M a30THOM KHUCIIOT.
- Pemienue 3a1a4 ¢ Npou3BOJICTBEHHBIM
COJIEp’KaHUEM.
@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI:
3HATBH/MIOHUMATB/YMeTh ONpPeleJfATh!
- YyBCTBO OTBETCTBEHHOCTH 3a IPUMEHEHHE
IIOJIYYECHHBIX 3HAHUM U YMEHUH, TO3UTUBHON
POJIM XMMHUU B KU3HU COBPEMEHHOIO
00111ecTBa, HEOOXOIUMOCTH XUMHUYECKH
IPaMOTHOTO OTHOILEHHSI K CBOEMY 310POBBIO
Y OKPYKaIOILEH CpeJie;
- BJIa/IETh NPaBWJIaMH U IpPUEMaMHU
6e30macHoi paboThl C XUMUYECKHUMHU
BeLIECTBaMH U Ja0OPaTOPHBIM

000pyTI0BaHUEM.

®opMupOBaHUE HAYYHOT'0 MMPOBO33PEHHS:
3HATH/MIOHMMATB/yMeTh ONpPeIeJATh.

- MaTepHaJIbHOE €JUHCTBO BELIECTB MPUPOIbI
IIyTE€M COCTaBJIEHUS TEHETUYECKUX PSAA0B
METaJIJIOB.

DopMUPOBAHHE IKOHOMUYECKUX 3HAHUM:
3HATBH/MIOHMMATH/YMeTh ONpPeIeJfATh!

- BUJIbl METAJUTYPTUH, PAallMOHATIBHOM
WCIIOJIb30BAHUU METAIIJIOB, O CIIoco0ax
3alUThl METAJIJIOB OT KOPPO3HH.

- Pemenue 3a1a4 ¢ mpon3BOJACTBEHHBIM
COJIEp/KaHUEM.

DopMHUPOBaHME IKOJOTHYECCKUX 3HAHUI:
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3HATH/MIOHUMATH/YMETh ONpeaeJsTh.
- YyBCTBO OTBETCTBEHHOCTH 32 MPUMEHEHHE
MOJYYEHHBIX 3HAHUN U YMEHUM, TO3UTUBHOU
PO XUMHUU B KU3HU COBPEMEHHOTO
00111ecTBa, HEOOXOIMMOCTH XMMHYECKH
IPaMOTHOT'O OTHOIICHHSI K CBOEMY 3I0POBBIO
U OKpYXaIoIIei cpee;
- BJIAJICTh MPABUJIAMH U IPHEMaMU
0e30macHOi pabOThl ¢ XUMHUYECKUMU

BCIICCTBAMH 1 J'Ia60paTOpHI>IM

00opynOBaHUEM.
Wroro no pazueny 94
Pa3zgen 3. XuMus u ;Ku3HL
3HaTh/MIOHUMATH/YMETh ONpPele/IfATh:
- YyBCTBO OTBETCTBEHHOCTH 32 IPUMEHEHHE
MOJYYEHHBIX 3HAaHUI U YMEHUM, TIO3UTUBHOU
PO XMMHH B )KU3HU COBPEMEHHOTO
Bu6mmoreka [JOK o011ecTBa, HEOOXOAUMOCTH XMMHUUYECKU
31 Metonpt nosHanus B XumMuu. XuMus 1 9 https://m.eds00.ru/7f4lba  TPAMOTHOTO OTHOLICHHS K CBOEMY 30POBBIO
KU3Hb cc U OKPYXKaIOILEH Cpeae;
o - BJIQJICTh TIPABWJIAMH U TPUEMaMH
0e30macHOi pabOThl ¢ XUMUYECKUMU
BelIECTBaMH U Ja0OPaTOPHBIM
000pynOBaHUEM.
Hroro 1o pasneny 9
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME

HpI/I pcajm3anuun PaGouetii mporpaMMbl BO3MOKHA UHTCTpaAllUsA OUHOTO o6yquI/1;1 C O6y‘-ICHI/ICM C IPUMCHCHUCM NUCTAHIIHNOHHBIX

06p330BaTCJIBHBIX TCXHOJIOT Hﬁ, QJICKTPOHHBIM O6y‘-ICHI/IeM. HpI/I OopraHu3aluu OGy‘lCHI/I}I C MIPUMCHCHUEM JUCTAHIIMOHHBIX O6p3.30BaTeJ'ILHLIX

TEXHOJIOTH, 3JIEKTPOHHOT0 00y4eHHUS UCIIOJIb3YIOTCS YKa3aHHbIE B JAHHOM pa3/ielie JIeKTPOHHbIE (IU(pOBbIe) 00pa30BaTEIbHBIE PECYPCHI.
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
Kosaun4yectBo 4yacos
Ne n/m Tema ypoka
Bcero

1 BBoansiii unctpykrax no OT. IIpenMer u 3HaueHHE OpraHUYECKON XUMUY, NIPEACTABICHUE O 1
MHOT000pa3ny OPraHnYECKUX COSTNHEHHN

5 DJEeKTPOHHOE CTPOCHUE aTOMa yriiepoja (0OCHOBHOE U BO30YXIEHHOE COCTOsIHUS ). BanenTHbIe 1
BO3MO>XHOCTH aToMa yriiepoja

3 XuMuyeckas CBsI3b B OpraHM4ECKUX COeIUHEHUAX. MeXaHn3Mbl 00pa30BaHUs KOBaJIEHTHOM 1
CBSI3H, CIIOCOOBI pa3pbIBa CBsI3€i

4 Teopus crpoenus opranuueckux coequHenuii A. M. bytieposa 1

5 Bunsl n3omMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE Y3PPEKTHI B MOJIEKYJIaxX 1
OpPraHUYECKUX COEANHEHUN

6 [IpencraBnenne o knaccudukanuu u cucreMatrdeckas Homenkinatypa (IUPAC) opranndeckux 1
BELIECTB

7 Knaccugukanus peakiuii B opraHn4eckoil Xumun
CucremaTu3anus 1 0000IeHIE 3HAHUH 110 TEME

9 AJKaHBI: TOMOJIOTHUECKUH psijl, oOm1as popmysa, HOMEHKIATypa U U30MEpPHUsl, JIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

10 DU3nYeCcKne U XUMUYECKHE CBOMCTBA AJIKAHOB

11 Haxoxnaenue ankanos B npupoze. CriocoObl MoNy4YeHns U TPUMEHEHUE alIKaHOB

12 [{uknoankansl: oomas popMyina, HOMEHKIATYpa U U30MepUs, 0COOEHHOCTH CTPOCHHUS U 1
XUMHUYECKHX CBOMCTB, CIOCOOBI MOTYyYEHHS U IPUMEHEHUE

13 10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJAIIUX B €ro cocTtaB. CucreMaruzanus u Pemenue 1

paCQéTHLIX 3ala4 Ha OIIPCACIICHUC MOJ'IGKyTIHpHOfI (I)OpMy.TIBI OpTraHNUYCCKOIr'0 BCUICCTBA




000011EHHE 3HAHUN 110 TEME

AJIKEHBI: TOMOJIOTHUECKU psijl, oOmias popmysia, HOMEHKIIATYypa, SJIEKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTpOeHUE MoJieKysl. CTpYKTypHAs M IUC-TPAHC-U30MEPHS ATKEHOB 1
15 du3nyecKre U XMMHUYECKue CBoicTBa ankeHoB. [IpaBuino MapkoBHUKOBa 1
16 CriocoOblI mosryueHus 1 IPUMEHEHHE alTKEHOB 1
17 [Tpaktrueckas padota Ne 1 mo teme "llonydyeHue 3TuiieHa U U3y4eHUE €ro CBOMCTB" 1
18 Pemenne pacu€THBIX 337249 Ha OMPEICIICHIE MOJICKYIISIPHON (POPMYITBI OPraHUYECKOTO BEIIECTBA 1
19 AJKaaueHbl: CONpsKEHHBIE, U30JUPOBAHHBIC, KyMYyIUpOBaHHBIE. OCOOEHHOCTH ANEKTPOHHOTO 1
CTpOCHHS
20 XUMHYECKHE CBOMCTBA COMPSIKEHHBIX TUEHOB
21 CriocoOsl mosTyueHus: U IPUMEHEHUE allKaIueHOB
99 AJIKWHBI: TOMOJIOTHYECKHI psijt, 00mas ¢popmysa, HOMEHKIATYpa, JEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (PU3HUECKHE CBOMCTBA
23 XUMHYECKUE CBOMCTBA aJIKUHOB 1
24 KauecTBeHHBIE peaKIIMM Ha TPOHHYIO CBS3b 1
25 CriocoObl MosTy4eHus U NPUMEHEHUE aJIKUHOB 1
26 Pemenwne 3ana4: pacy€Tsl MO ypaBHEHUIO XMMHUECKON peakinu 1
27 CucreMmaTuzanus 1 0000IIeHe 3HAHUI 10 TEME 1
98 ApeHbI: TOMOJIOTUYECKUH psl, 001Ias popmyna, HOMEHKIATypa. DIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OEH30J1a U TOIyoJIa, MX (PU3HMUecKue CBOICTBa
29 XUMHYECKHE CBOMCTBA aPEHOB: PEAKIINU 3aMEILICHUS 1
30 XWMHYECKHE CBOMCTBA aPEHOB: PEAKIINU TPUCOCTUHEHUSI, OKHCIICHHE TOMOJIOTOB OeH301a 1
31 Oco0eHHOCTH XUMHUYECKHUX CBOMCTB CTUPOIA 1
32 Pemenue pacu€THBIX 3374 HAa ONIPeIeNIEHNE MOJICKYJIIPHON (hOPMYJTBI OPTaHHUECKOTO BEIIECTBA 1
33 CriocoOsl MoTyueHus: U IPUMEHEHUE apEeHOB 1
34 I'eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIIEBOJIOPOIOB 1




35 PacuéTpl 0 ypaBHEHUSIM XUMHUYECKUX peakiuid. CucremMaTu3aius u 0000IeHre 3HaHuH 110 TeMe 1
36 [Ipupoansiii ra3. [lomyTHbie HEPTIHBIC Ta3bI 1
37 KaMeHHBI# yTroJib U IPOIYKTHI €ro nepepadoTKu 1
38 Hedts u ciocobs1 €€ nepepabotku. [IpuMmeneHrne npoayKkToB iepepaboTku HedTH 1
39 I'eneTnueckas cBsI3b MEXAY pa3IMUYHBIMU KJIaCCaMM YIJIEBOAOPOI0B 1
40 ["anoreHonpon3BOIHBIE YTICBOJOPOIOB: MIEKTPOHHOE CTPOCHHUE; PEAKI[MH 3aMEIICHUS TaloreHa 1
41 JleficTBHE 1IeI0Y€El Ha TaJlIOTeHIIPOU3BOIHbIE. B3anmoelicTBre TUranoreHalKkaHoB ¢ MarHueM U 1
LIUHKOM
42 Cucremartu3zanus 1 0000IIeHNe 3HaHUH 110 pazaeny "YTiieBo1oposr"
43 KonTponbnas pabota o Teme "YriaeBoaopoas"”
44 [IpenensHbIe OJTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKHN Psill, 00mas popmyiia, CTpOSHHE MOJIEKYT, 1
M30MepHsi, HOMEHKJIATypa, Ki1acCupHUKaIys, (PU3NIeCKUe CBOHCTBA
45 XHAMHMYECKUE CBOMCTBA IPEAEIBHBIX OJHOATOMHBIX CIIUPTOB 1
46 CrniocoOsl MosTydeHus U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB 1
47 [IpocTeie 3¢upbl: HOMEHKIIaTypa U U30MEpUsl, 0COOEHHOCTH (PU3MUECKUX U XUMUYECKHX CBOMCTB 1
48 MHOroaToMHbI€ CIIUPTHI: TUIEHTIIMKOIb U INIUIEPUH, UX (PU3NYECKHe U XUMUYECKHE CBOMCTBA 1
49 CriocoObl MosTydeHus: ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB 1
50 ®deHoII: CTpOEHUE MOJIEKYJIbI, (PU3UYecKHe CBOWCTBA. TOKCHUHOCTh (eHONa 1
51 XuMH9ecKre cBOMcTBa (heHoa 1
52 CriocoObl nostyyeHus 1 NpuMeHeHne GpeHona 1
53 [IpaxTuueckas padborta Ne 2. Pemenue skciepuMeHTaNbHBIX 3a7a4 1o TeMe "CrupTel U (peHoIIbl" 1
54 Cuctematu3zanys 1 0000IIeHIe 3HAHUH 110 TeMe 1
55 ANBIIETHIB 1 KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHMIIBHOM TPYIIITEL, TOMOJIOTHYECKUE PSIHI, 1
ob1mas popmyna, U30MEpHsl U HOMEHKJIaTypa
56 ANBIIETHIB M KETOHBI: (PH3UYECKUE CBOMCTBA; PEaKIIUU TPUCOSTHHEHUS
57 Peakiium oKucieHus 1 Ka4eCTBEHHBIE PEaKIUH ajIbJIeTUI0B U KETOHOB




58 CriocoObI MOJTyYeHUs AJTbJICTHIOB U KETOHOB 1
59 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHBIE KUCIOTHI, 0COOCHHOCTH CTPOSHUS UX MOJICKYJI 1
60 N3omepust 1 HOMEHKIATypa KapOOHOBBIX KUCIIOT, UX (PU3NIECKUE CBOWCTBA 1
61 XUMHUYECKHE CBOMCTBA MPEIETHHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT 1
62 Oco0eHHOCTH CBOWCTB MypPaBbUHOW KHCIOThI. MHOT0O0Opa3ne KapOOHOBBIX KUCIIOT 1
63 OcoOeHHOCTH CBOMCTB: HEMPEACIbHBIX U APOMATUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, 1
THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBuTenu BRICIINX KapOOHOBBIX KUCIOT
64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT 1
65 CriocoObI mosTy4eHHst 1 IPUMEHEHNE KapOOHOBBIX KACIOT 1
66 CrnosxHble 3(Upbl: TOMOJIOTUYECKUH psll, 001Ias popmyna, u3oMepust U HOMEHKIIaTypa 1
67 du3ndecKkue U XUMHUIECKHE CBOMCTBA 3(pupoB 1
68 Pemennie pacuéTHbIX 3a7a4: O YPaBHEHUIO XUMUYECKOU PEaKINH, Ha ONpeaeNicHue 1
MOJIEKYJISIPHOM (DOPMYJITBI OPraHUIECKOTO BELIECTBA
69 [IpakTuueckas paborta Ne 3. Pemienue skciepuMeHTaNbHBIX 3a71a4 1o TeMe "KapOoHoBbie 1
Kuca0Thl. CrnoxxHble 3¢ups"
70 XKupsl: ctpoenue, pusnueckue 1 XUMUYECKHE CBOMCTBA (THIPOIH3) 1
7 Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKHU HEMPEIeIbHBIX JKUPHBIX KUCIOT. JKUphI B 1
pupoje
79 MBpbIia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOFOIIee AcicTBre. [IOHITHE 0 CHHTETHYECKIX 1
Moromux cpeacteax (CMC)
73 I'eneTrueckas CBsi3b YIII€BOJOPOIOB U KUCIOPOICOASPKAIIINX OPTaHUIECKHUX BEIIECTB 1
74 Pacy€rbl 0 ypaBHEHUSAM XMMHUECKUX PEAKIIUN 1
75 CucreMmaruzanys 1 0000IIeHNE 3HAHUI 10 TEME 1
76 OO01mas xapakTeprcTUKa YIIeBOA0OB U Kiaccu(uKaiys yrieBoaoB (MOHO-, TU- U MOJIACAXAPUIBI) 1
77 Monocaxapusl: pU3NUECKHE CBOMCTBA M HAXOXKJICHHUE B TIPUPOJIC 1
78 [IpumeHeHue TIII0KO03bI, €€ 3HaUeHUE B )KU3HEACITeILHOCTH OpraHn3Ma 1




Jucaxapuabl: caxapo3a, MaabT03a U J1akTo3a. HaxoxkaeHue B Ipupoie U IpUMEHEHHE

79
JcaxapuioB

80 [Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKYJ, (PU3HUECKUE U XUMUYECKHE CBOWCTBA, TPUMEHEHHE

81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJOKHAX

82 Pemienue pacueTHBIX 33aa4 Ha ONPEAEICHUE I0JIU BBIX0/Ia MIPOAYKTA PEAKIIUH OT TEOPETUUYECKH
BO3MOYKHOT'O

83 Cucremaru3zanus 1 0000IICHUE 3HAHUM 10 Pa3eiy

84 Kontponbnas padota nmo teme "Kuciopoacoaepskaiiue opraHndeckue coequHeHus"

85 AMUHBI: K1accuUKaIys, CTpOEHUE MOJIEKY, 0011ast popmyra, n3oMepHs, HOMEHKIATypa U
(busnueckue cBocTBa

86 XHWMHYECKUE CBOMCTBA aTM(paTHICCKUX aMUHOB

87 AHWINH: CTpOEHHE aHIIINHA, 0COOEHHOCTH XMMHYECKIX CBOWCTB aHWJIMHA

88 CriocoOsl MmostydeHus U NpUMeHeHue anndaTnyecKux aMuHOB

89 AMUHOKHCIIOTHI: HOMEHKJIATypa U M30Mepusi, puzndeckue cBorcTBa. OTACTbHBIC PEICTABUTEIH
0-aMHUHOKHCIIOT

90 XUMHUYECKUE CBOIICTBa aMHUHOKHUCIIOT, UX OMOJIOTHYECKOE 3HAUeHHEe aMUHOKUCIIOT. CHHTE3 1
TUIPOIU3 TIENTHI0B

91 benku kak npupoHbIe TOTUMEPDI; CTPYKTYPBI OEIKOB

92 XUMUYeCcKHe CBOWCTBA OEITKOB

03 A3zoTcozepikaliye reTepoluKIndeckue coeinHenns. HykiemHOBbIe KUCIOTBI: COCTaB, CTPOCHUE
1 OnosIoruuecKas poib

94 [IpakTuueckas padbota Ne 4. Pemienue skciepuMeHTaNbHBIX 33Ja4 [0 TeMe " A30TcoAepKalue
OpraHNYeCKHUE COCTUHEHUS"

95 [TpakTuueckas pabota Ne 5. Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "Pacrno3naBanue
OpraHUYECKUX COeTUHEHHI"

96 KonrtponbHas pabora o Teme "A30TcoAeprKalire opraHn4eckue cCoeiuHeHus "

97 OCHOBHBIE TIOHSTHSI XUMHH BEICOKOMOJICKYJISIPHBIX COCIMHEHUH M METOIbl X CHHTE3a —




noJimMepus3alAa U NOJUKOHICHCAIUA

98 [Tnactmaccel. YTunuzamus u nepepadoTKa IIacThKa

99 DnacToMephl: HATypaJIbHBIA CHHTETHUECKUE KaydyKu. Pe3nna

100 Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIEC, CHHTETHUECKHE. [lomMMephl criennaabHOro Ha3HAuYCHUs

101 [IpakTrueckas padota Ne 6. Perenue sxkcriepuMeHTaNbHBIX 331a4 110 TeMe ""Pacrio3naBanue 1
IJIACTMACC ¥ BOJIOKOH"

102 O06o00mieHne 1 cucTeMaTU3aIMsl U3y4eHHOr0 MaTepraia 1o reMe "BbIcOKOMONeKyIsIpHbIe 1

coenmnaeHud"
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KIIACC

Koan4yecTBO 4acoB

Ne n/m Tema ypoka
Bceero

1 BBoansbiit uncrpykrax nmo OT. Atom. CoctaB aTOMHBIX sifiep. XUMHUUECKUN 3JIeMEHT. M30Tombl 1

2 CrtpoeHue 311eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YUCIIA 1

3 Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, p-, d-, f-anmemeHThI) 1

4 Pacrnipenenenue 31eKTPOHOB 110 ATOMHBIM OpOUTAIISIM 1

5) DNEeKTPOHHBIC KOH(UTYpAITH AaTOMOB JICMEHTOB B OCHOBHOM M BO30Y)KJAEHHOM COCTOSTHUU 1

6 DNeKTpOHHBIE KOH(UTYpAIIH HOHOB. DIIEKTPOOTPULIATEIHHOCTh 1

7 [Iepnonnueckuit 3akoH u Ilepuoanueckas cucrema xXumudeckux 3yeMeHToB /1. 1. Menneneesa, 1
CBSI3b C COBPEMEHHOW TEOPUEU CTPOCHHS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U 1
CJIOKHBIX BEILIECTB IO IPYyIMIaM U Meproaam

9 CucremaTu3aius 1 0000IIeHHE 3HAHUN TIO TeMe 1

10 Buapl xumudeckoit cBs3u. MexaHn3mMbl 00pa3oBaHusl KOBAJIGHTHOM CBA3U. BogopoaHast CBs3b. 1
MeXMOIeKyIIpHBIE B3aUMOICHCTBHS

1 BanieHTHOCTB U BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYI C UX 1
F€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBneHus: 0 KOMIUIEKCHBIX COSAMHEHUSIX: COCTaB U HOMEHKJIATypa 1

13 BemiectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. TUIBI KPUCTAIIIMYECKUX PELIETOK U 1
CBOICTBA BEILIECTB

14 [TonsTue o nucnepcHbIx cucremax. [IpeacraBienre 0 KOJUIOUIHBIX PacTBOPAX

15 HctrunHBIE pacTBOPHI: HACKIIIEHHBIE M HEHACKIIIIEHHBIE, PACTBOPUMOCTH. KprcTamuioruaparsl

16 CriocoObl BbIpaXKEeHUsI KOHIIEHTPALUU PaCTBOPOB

17 Pemenue 3aga4d ¢ NCMOJIb30BAHUEM MOHITHH ""MaccoBast 10J11 paCTBOPEHHOTO BellecTBa', 1

"MoJiipHasi KOHIIEHTparus'"




18

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB

19 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME
Konrtponsnas padora no remam "Ctpoenue atoma. [lepuoanyeckuii 3akoH u [lepuonnueckas
20 cucteMa xumudeckux anmeMeHnToB J1. M. Menneneesa", "Ctpoenue BemectBa. MHOrooOpasue 1
BelecTs"
Knaccugukanus XuMHUecKuX peakiuii B HEOPraHUYECKON M OpraHUnYeCKON XUMHUH. 3aKOH
21 COXpaHEHHS MAcChl BELIECTB; 3aKOH COXPAHEHUS M MIPEBPAILECHHS SHEPTHH IPU XUMUIECKUX 1
peaxnusIx
22 TemoBbie 3G GEKTH XUMUYECKUX peakiuii. TepMOoXuMHUYecKie YpaBHEHHS
23 Beruuciienus no ypaBHEHUSIM XUMHUYECKUX PEAKLUI U TEPMOXUMHUYECKUM YPaBHEHUSIM
24 CKOpOCTh XMMHUYECKOH peakium, e€ 3aBUCUMOCTb OT Pa3UYHbIX GakTopoB. KaTamus u 1
KaTaJIn3aToOPbI
25 ['oMOreHHBIC M reTEPOreHHBIE PEaKITUU 1
26 [IpakTryeckas padora Ne 1 mo teme "BnusiHue paznnyHbiX (pakTOpOB Ha CKOPOCTh XUMHUYECKOM 1
peakuun"
27 OOpatuMble U HEOOpaTUMBbIEe peakli. XUMHUYECKOE PaBHOBECHE 1
98 ITpakTruyeckas padora Ne 2 o teme "BnusHue pazinuHbX (akTOpOB Ha MOJT0KEHUE 1
XMMHUYECKOT0 paBHOBecus"
29 OnektponuTryueckas aucconuanusi. CuiabHbIe U cadbie AIeKTPoauThl. CTeneHb TUCCOIUAIIIN 1
30 Honnoe mpousBeaeHue Boasl. Cpea BOAHBIX pacTBOpPOB. Bomopoausiit mokasarens (pH) 1
pacTBopa
31 IM'maponus coneit. Peakuuu, mpoTekaroye B pacTBOpax JIEKTPOJIUTOB 1
32 [IpakTuyeckas padora Ne 3 o Teme "XHUMUYEeCKHE PeaKLMU B paCTBOPAX JIEKTPOIUTOB" 1
33 OKHUCINTENFHO-BOCCTAHOBUTEIIEHBIEC Peakni. BaykHeHIne OKUCINTENTN 1 BOCCTAHOBUTEIN 1
34 MeTo/ 37IeKTPOHHOTO (JIEKTOHHO-HOHHOTO0) OanaHca 1
35 DnEeKTpOIN3 pacTBOPOB U PaCIUIaBOB BELIECTB 1
36 Pemrenue 3aa4 pa3imIHbIX THITOB 1




37

Pemenue 3aaa4 pa3jIndYHbIX TUIIOB

38 Cucremaru3zanus 1 00001IeHUE 3HAHUM 110 TeMe " XUMUYEeCKrue peakiuu"

39 KonTpomnpHas padbota mo Teme "Xumudeckue peakiuu'

40 ITonoxenne Hemerauios B [lepuoaudeckon cucreme xumudeckux 3yeMeHToB 1. 1. Menneneesa 1
1 OCOOCHHOCTH CTPOEHHUs UX aTOMOB. DU3MYECKHE CBONCTBA HEMETAIOB

41 AmoTponus HEMETAILIOB (Ha MpUMepe KUCIOPoa, cepbl, pocdopa u yriepoia) 1

42 Bogopon: nonyuenue, pusndeckue u XuMuIeckue cBocTa. ['uapuast 1

43 ["anmorensl: HaXOXIEHHUE B IPUPOE, CIIOCOOBI OTYUYeHHs, (PU3NUECKHEe U XUMHUECKHUE CBOICTBA 1

44 l"anorenoBonopoabl. BaxkHeniye KucaopoacoaepKaime COeIMHEHNS TAIOTEHOB 1

45 JIaGopaTopHble U TPOMBIIIJICHHBIE CIIOCOOBI MOTYYeHHsI TaIoreHoB. [IpruMeHneHue rajJoreHoB u ux 1
COCTUHEHUN

46 [IpakTrueckas padota Ne 4. Perienue sxcriepuMeHTaIbHBIX 3a/1a4 1o Teme " "amorensr" 1

47 Kucnopoa: nabopaTopHbie U MPOMBIIUIEHHBIE CIIOCOOBI OTYYCHUs, PU3UUECKUE U XUMUIECKHE 1
cBoiicTBa. O30H. [IpuMeHenune kucnopoaa u 030Ha

48 Oxcuapl 1 NEPOKCHIBI 1

49 Pemrenne 3ama4 pa3inuyHbIX TUIIOB 1

50 Cepa: HaxOXXJJeHUE B IPUPOJIE, CIIOCOOBI MONTyueHUs, (PU3NYecKre U XUMHUECKHE CBOMCTBa 1

51 CepoBoaopo, cyab(uabt 1

52 Kucnopoaconepxkamue coeaunenus cepbl. OCOOEHHOCTH CBOMCTB CEpHON KUCIIOTHI 1

53 [IpakTuueckas padbora Ne 5. Pemienue skcnepuMeHTaNbHbIX 3a1a4 1o TeMe "Cepa u eé 1
coequHeHus"

54 A3OT: HaX0XJIeHUE B IPUPO/IE, CIIOCOOBI MOJIy4YeHHUs, (PU3NYECKHE U XUMUYECKIE CBONCTBRA. 1
AMMUaK, HUTPUbI

55 Kucnopoaconepxamue coenneHus azota. OCOOEHHOCTH CBOWCTB a30THOM KHUCIOTHI

56 [Ipumenenue a3oTa 1 €ro coequHEeHU. A30THbIE yA00peHus

57 ®docdop: HaxokKAeHUE B IPUPO/IE, COCOOBI MOTYUEeHHUs, PU3NUECKUE U XMMUYECKUE CBOMCTBA. 1

®ochunsl u pochun




58

Oxcunst hocdopa, pochopconepxamue kucaotbl. Comu pochopHOH KUCTOTHI

59 [Ipumenenue pochopa u ero coennuennii. DochopHbie ynoopeHus

60 [TpakTruyeckas padora Ne 6. Pemenne skcriepuMeHTaIbHBIX 3a1a4 1Mo TeMe "A30T u dpochop u ux 1
coenuHeHus"

61 VYraepo: HaXOXACHUE B IPUPOJIE, ATUIOTPOITHBIE MOAU(PHUKAINN; (PU3NIECKUE U XUMUYECKHE 1
CBOMCTBA, IPUMEHEHUE

62 Oxkcua yraepona(ll), oxkcun yrinepona(lV), yroiapHas kuciora u €€ coiau 1

63 Pemrenue 3a1a4 pa3inyHbIX THIIOB 1

64 KpemHuii: HaxoaeHue B Ipupo/Jie, CocoObl MOMydeHUs, PU3NUYECKUEe U XMMUYECKHE CBOMCTBA 1

65 Oxcupn kpemuusi(1V), kpeMHuEBast KUCI0Ta, CUIIMKATHI 1

66 [IpumeHeHMe KpeMHUs U ero coeAuHeHui. CTeks0, ero Nojay4eHue, BUJIbl CTeKIIa 1

67 Pemrenne 3ama4 pasnuyHbIX TUIIOB 1

68 Cucremaru3zanus u o0o0menue 3Hanui mo reme "Hemeramisr" 1

69 KontponbHas padora nmo teme "Hemeramisr" 1

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOoThl, KOPPEKLHS OMINOOK 1

7 [Tonoxenue meramion B [lepuoanyeckoit cucreMe XUMUUYECKUX 3J1eMEHTOB. OCOOEHHOCTH 1
CTPOEHUS SJEKTPOHHBIX 000JI0YEK aTOMOB METAJLJIOB

72 O6mue puznyeckue cBoiicTBa MeTaioB. [I[pumeHeHe MEeTaIOB B OBITY U TEXHUKE 1

73 Crnnasel MetaiioB. Kopposust Mmeranios 1

74 Pemrenne 3ama4 pa3inuyHbIX TUIIOB 1

75 DNEeKTPOXUMHUYECKUH psijl HanpshkeHnH MeTaioB. O01e crnocoObl MOTyYeHHUs METaJIOB 1
O6mas xapakrepuctuka MetamioB |A-rpynmnsl [leproaudeckoi cUCTEMbl XUMUYECKUX

76 sneMeHToB. Hatpuii u kanuii: monyyenue, Gu3nvecKkue 1 XMMUYECKHE CBOWCTBA, TPUMEHEHHE 1
MIPOCTHIX BEIIECTB U UX COETUHEHUN
O6mas xapakrepuctuka MetaioB ||A-rpynmnsl [lepuoanyeckoil cucTeMbl XUMHUYECKUX

77 3JIEeMEHTOB. Maruuii u Kanpluii: noay4yeHue, Gusndeckue 1 XMMHUYeCKUe CBOMCTBA, IPUMEHEHHE 1

IMPOCTHIX BEIICCTB U UX COG)II/IHCHI/Iﬁ




78

JXKeEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs

79 AnroMuHuil: noiay4yenue, Gu3nueckue 1 XMMUYECKUEe CBOMCTBA, IPUMEHEHUE

80 AMpoTepHbIe CBOICTBA OKCHJIA M THIPOKCHAA AITIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS, UX 1
MIPUMEHEHUE

81 Pemrenne 3ana4 pasinuyHbIX TUIIOB 1

82 [TpakTrueckas padota Ne 7. PereHue sKcriepuMeHTAIBHBIX 33]1a4 10 TeMe ""MeTallTbl TI1aBHbIX 1
noarpymnm"

83 OOm1ast xapakTepUCTHKA METAJUIOB TO00YHBIX noarpym (b-rpymm) Ileproaiaeckoii cucteMsr 1
XUMHUYECKHX 3JIEMEHTOB

84 duznyeckue U XMMHUYECKHE CBOICTBA XpOMa U €r0 COeAUHEHUHN, X TPUMEHEHUE

85 Baxneiimume coenuunenust maprasia. [lepmanranaT kanus, ero OKUCIUTEIbHbIE CBOWCTBA

86 OuU3NYECKUE U XMMUYECKUE CBOMCTBA XKeEJe3a U €ro coequHeHui. [lonyyenue u npuMeHeHue 1
CILIaBOB JKeJle3a

87 duznyeckue U XMMHUYECKHE CBOIICTBA MEU U €€ COeIMHEHUH, UX TPUMEHEHHE 1

88 OU3NYECKNE U XMMUYECKUE CBOMCTBA IMHKA U €r0 COEAMHEHHM, NX IPUMEHEHHUE. 1
I'iipoKCOKOMITIEKCHI IUHKA

89 [IpakTuueckas paborta Ne 8. Pemienne skcnepuMeHTaANbHBIX 33/1a4 110 TeMe "MeTaibl MoO0YHBIX 1
noarpynmn”

90 Pemrenue 3aiay pa3nuyHbIX TUIIOB 1

91 O06001IeHre U cucTeMaTU3aIKs U3YYeHHOTO MaTepuaia mo teme "Meramibr" 1

92 KonrtponsHas padorta no reme "Metasibr" 1

93 AHanmm3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIUS OITHOOK 1

94 Ponp xumun B o0ecrieueHuN YCTOWYMBOTO Pa3BUTHA YelloBeuecTBa. [IoHATHE 0 HAyIHBIX METOIaX 1
HCCIIEIOBaHMs BEILIECTB

95 HayuHble mpUHIMIBI OpraHu3alui XUMHYECKOT0 Pou3BoACTBa. [IpoMblIieHHbIE CTTOCOObI 1
MOJTYYEHUS! BaKHEUIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpebl U €T0 IMOCIICICTBUS 1




97 Xumus u 310pOBbE uesnoBeka. JlekapcTBeHHbIE CpeICTBA 1
98 Xumus uiny. Pons xumun B 00ecrieueHny NUIEeBO 0€30I1aCHOCTH 1
99 Kocmernueckue u napdromepHsie cpeactBa. boitoBas xumus 1
100 XuMus B CTPOUTEINLCTBE. BakHeWIINE CTPOUTENIBHBIE U KOHCTPYKIIMOHHBIE MaTEepHaJIbl 1
101 XUMHS B CEIBCKOM X03siiicTBe. OpraHnyecKre 1 MUHEPAJIbHBIE YI00peHUs 1
102 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 TEME 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [lpo3noB A.A., Jlynun
B.B.; nox pepaxuueii Jlynuna B.B., O6miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
«IPODA»; AxunonepHoe obmectBo «M3narensctBo «IIpocsemienuer»

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun B.B.; moxg
penaxkuueit Jlynuna B.B., O6miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «JPODA»;

AxkunonepHoe obmectso «M3narensbecro «llpocsemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://edsoo.ru/
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