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HOACHUTEJBbHAA 3AIIUCKA

PaGouas mporpamMma mo XMMHUHM Ha YpOBHE CpeaHEro odiiero odpazoBaHus pazpadoTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoii
Oeneparuny, TpeOOBaHMU K pe3yidbTaTaM OCBOCHHS (emepanbHOW  00pa3oBaTeIbHON
nporpaMmbl  cpeaHero obmero od6paszoBanusi(POIl COO), npencraBieHHbIX B DeaepanbHOM
rocyJaapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konnenuuu npenomaBaHus
ydaeOHOro mnpeaMera «XuMus» B 00pa30BaTeNbHBIX opraHusanusax Poccuiickoit denepanyu,
pealn3yIONINX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEeHUN «CTpaTeruu
pa3zButusa BocnuTaHus B Poccuiickoit denepannn Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpOBHE YIJyOJIEHHOTO H3YYEHHUS 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOTO oOpa3oBanusi yuamuxcsi 10-11 xkmaccoB. WM3ydenuwe mnpenmera,
peanuzyeMoe B YCHOBUSX AUPPEPEHIUPOBAHHOTO, NPOGUIBHOIO O0O0y4YeHHs, MPU3BAHO
obecrieuuTh 00111€00pa30BaTENIbHYI0 M OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHHKOB IIKOJBI,
HEOOXOMMYIO JUIsl ajanTallMd UX K OBICTPO MEHSIOIIMMCS YCJIOBUSM >KM3HH B COLIMyME, a
TakKe IS MPOJOJKEeHHs] OoOydeHUs B OpraHu3auusx MpodeccuoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHS SBJISETCS OJHOM U3 NPUOPUTETHBIX JUCLIUILINH.

B nporpaMmMe no XuMMUM Ha3Hau€HUE IMpeAMeTa «XUMHUS» TOJydaeT MOAPOOHYIO
UHTEPIIPETALIMIO B COOTBETCTBMM ¢ OcHoBomnosararommmu nonoxeausmu ®IrocC COO o
B3aMMOOOYCJIOBJIGHHOCTH LI€JIEH, COJep KaHUsI, PE3yJIbTaTOB 00ydYeHHs U TpeOOBaHUMN K YPOBHIO
MOATOTOBKH BBINYCKHUKOB. (CBHUAETEIBCTBOM TOMY SBJISIOTCS CJIEAYIOLIHUE BBINOJIHSAEMbIE
MPOrpaMMOi IO XUMHH (PYHKIIUU:

e UH(DOPMAIIMOHHO-METOINYECKasl, pealn3alus KOTOpOoH oOecreynBaeT TMOJydYeHHe
NPEJCTAaBICHHUA O LENAX, COJIEpKaHWM, OOIIel CTpaTeruu OOydeHUs, BOCIUTAHUS U
pa3BUTHA O0yYalOUIMXCA CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOI'O
npodus;

® OpraHM3alMOHHO-TUIAHUPYIOLIAs, KOoTopas peaycMaTpUBaeT OIpe/ieJICHUE:!
MPUHILIAIIOB  CTPYKTYPUPOBAHUS M  MOCIEJOBATEIBLHOCTH H3y4eHHUS Y4eOHOTO
MaTepuaga, KOJIMYECTBEHHBIX U KAdyE€CTBEHHBIX €ro XapaKTEPUCTHK; IOAXOI0B K
(hOpPMHUPOBAHUIO COJEPIKATEITHLHOM OCHOBBI KOHTPOJISI M OIICHKHM 00pa30BaTEIbHBIX
JTOCTIKEHUI 00ydJaromuxcsi B paMKaX HMTOrOBOM arTecTalu B (Qopme eIuHOro
roCcy1apCTBEHHOIO SK3aMEHa 110 XUMHUHU.

[Iporpamma jy1st yriryO0JIEHHOTO U3yUYEeHHSI XUMHH

® YCTaHABIMBACT MHBAPUAHTHOE MPEAMETHOE CO/Eep)KaHue, 00s13aTeIbHOE [Tl U3YUCHUS
B paMKax OTAENbHBIX  npoduiei, mnpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYPHUPOBAaHHUE €ro MO KJIAcCaM, OCHOBHBIM COZepKaTelIbHbIM JIMHUSAM/pa3jienamM
Kypca;

e aéT MpUMEpHOE pacrpeseseHne yueOHOro BpeMeHH, pEKOMEHIyeMOro ISl U3Y4eHUs
OTJICIbHBIX TEM;

e [pepIaracT NPUMEPHYIO IOCIEAOBATENbHOCTh H3Y4YEHHUS Yy4eOHOro marepuaiga ¢
y4€TOM JIOTUKU [TOCTPOECHUS KypCa, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOJMYECKYI0 HHTEpIpETalUI0 LeJed M 3aJad H3y4deHus IMpeaMmera Ha
yIayOn€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHEIrO
oOmiero oOpazoBaHusi, COAEPKATEIBHON XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3YIIbTaTOB
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OCBOCHHSI OCHOBHOH 00pa30BaTENbHOM MpPOrpaMMbl CPEIHEro OoO0Iero odpa3oBaHUs
(JINYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BUJIOB
yueOHO-TI03HABATENIbHBIX JEHCTBUI OOYy4alolmerocss IO OCBOCHHUIO COJEp:KaHUS
IpeiMeTa.

[lo Bcem Ha3BaHHBIM NO3UIUSAM B IporpaMmMe IO XMMHHM [pPEeayCMOTpEeHa
MIPEEeMCTBEHHOCTh € OOy4YeHHMEeM XHMHHU Ha YpPOBHE OCHOBHOrO 0O0IIero ooOpazoBaHus. 3a
mpenenaMy  YCTaHOBJICHHOM TMpOrpaMMON 1O XUMHH  00s3aTeNbHON  (MHBapHUaHTHOM)
COCTaBJIISIIOILIEH co/lep KaHUs Y4eOHOT0 MpeaMeTa « XUMUs» OCTAaETCsl BOBMOXKHOCTh BHIOOpA €ro
BapUaTUBHOM COCTAaBIIAIONICH, KOTOpas JOJKHA ONPEIEATHCA B COOTBETCTBUU C HAIIPABICHUEM
KOHKPETHOTO Npoduiis 00ydeHHUsI.

B cootBerctBUM ¢ koHuUentyaidbHbIMH TOJOXeHUsIMH PI'OC COO o HazHauyeHUH
MIpeaIMETOB 6a30BOr0 U yriIyOJEHHOTO ypoBHEH B cucteMe TuddepeHIMPOBAHHOTO 00yUeHHsI Ha
YPOBHE CpeJHEro o01iero 00pa3oBaHusl XUMHUs HA YPOBHE YIiyOJIEHHOIO M3y4YEHHUs HaIPaBIICH
Ha pealu3alyio IPEEeMCTBEHHOCTH C TOCIEIYIOIIMM 3TaloOM [OJIYYEHUS XUMHUYECKOIO
o0pa3oBaHUs B paMKaX H3YYEHHMs CHEIMATIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCLIUIUIMH B By3axX U OpraHU3alusax cpeaHero npodeccuoHaibHOTro oopasoBanus. B 3Toii cBa3u
n3y4yeHue npeaMera «XHUMHS» OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA pacUIMpEHHE U
yriyOJeHue TEOPeTHMYECKOW W MPAaKTUYECKOW MOJITOTOBKH OOYYaOUIMXCS, BbIOpaBIIUX
onpeaenéHHbld nMpoduinb 00y4eHus, B TOM YHCIIE€ C NMEPCHEKTUBOM MOCIEIYIOMIEro MOTy4eHUs
XMMHUYECKOro 00pa30BaHus B OpraHu3anusax npodeccuonansHoro odbpasosanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®PI'OC COO k minaHUpyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepalbHON
00pa3oBaTeNIbHOI MpOrpamMMbl CpPeHEro O0IIero oOpa3oBaHUsl M3ydeHHUE MpeaMeTa «XUMUS»
OPHEHTUPOBAHO TAK)X€ Ha PEIICHUE 33/1a4 BOCIIMUTAHUS M COLIMAIBLHOIO PAa3BUTHUS 00YyYaIOLINXCS,
Ha GOPMHUPOBAaHUE Y HUX OOIIEHHTEINIEKTYa IbHBIX YMEHUH, YMEHUN palliOHAIN3AINN YIeOHOTO
Tpyaa ¥ OOOOIIEHHBIX CMOCOOOB  JESATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUIMHAPHBIN,
HaJIpEIMETHBIN XapaKTep.

CocraBmsitomiuMu  nipeAMeTa «XUMHS» Ha YPOBHE YriayOJNEHHOrO W3Y4YEHMs SIBISIOTCS
yrinyOnéHnele Kypebl — «Opranuueckas xumus» U «OOmas 1 Heopranuueckas xumusi». Ilpu
OTIpeNIeJICHUH TOAXO0JI0B K OTOOPY M CTPYKTYPHOM OpraHH3alMy COJEpXKaHHUSA ITUX KYpCOB B
porpaMMe 1Mo XUMHUHU 3a OCHOBY MpUHATHI mojoxeHus @I'OC COO o paznuumsx 6a30BOTO U
yri1yOn€HHOTO YpOBHEH N3ydeHUs MpeIMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranmdeckas xumus» U «OOmas u HeopraHudeckas
XUMHUS» COCTABIJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUHM M YMEHUi, OTHOCAIIMXCS K 6a30BOMY
YPOBHIO M3y4YE€HHs IpeAMeETa. DTa CUCTEMa 3HAHUM IOJIy4aeT ONPEIEIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  TO03BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OosblIuii  00BEM
(akronoruueckoro mMarepuana. Tak, Ha yriayOJI€HHOM YpOBHE M3ydeHHUs MpeaMera odecreueHa
BO3MOKHOCTh 3HAUUTEIBHOTO YyBEIHUYEHUS O0bEMa 3HAHMM O XUMHUYECKUX OJIIEMEHTAX H
CBOMCTBAaX MX COEIMHEHUN HAa OCHOBE PAaCUIMPEHUS U YIIyOJeHHs MPEeCTaBICHUNA O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX NPOTEKaHUS PEaKIMM, pacCMATPUBAEMBIX C
TOUYKH 3PEHUSI XMMHUECKON KUHETUKH U TEPMOJMHAMUKHU. V3yueHne nepuoanueckoro 3akoHa u
[lepuoanueckoif  cuUCTeMbl XUMHYECKHX  DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEICTABICHUAX O CTPOCHUH aToMa. XUMHUYecKast CBsI3b OOBSICHIETCS C
TOUKM 3PEHMSI SHEPreTUUECKUX HW3MEHEHUHM INpu €€ oO0pa30BaHUU U pa3pyLICHUM, a TaKkKe C
TOYKM 3pEHHUS MeXaHU3MOB €€ oOpazoBaHus. M3ydeHue THUIOB peakIHil JOIMOJIHAETCS
(opMHUpOBaHKUEM MPECTABICHUN 00 IEKTPOXMMUYECKHX MPOIeccax M 3JIEKTPOIM3E PACIUIaBOB
U pPACTBOPOB BEWIECTB. B Kypce OpraHM4YeCKOM XUMHHM IPU PACCMOTPEHHUH PEAKIIMOHHOMN

3



CHOCOOHOCTH COEIMHEHUH yensercss ocoboe BHUMaHHUE BOIpocaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aUMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakiuil.
Ocoboe 3HaueHue UMeeT TO, YTO Ha COJEep’KaHHe KYypCOB XMMMHU YIIyOJIEHHOIO YPOBHS
U3yYeHHs Ul KJIacCOB ompeneiaéHHoro mnpoduis (rIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JONOJHEHUH K 00Iel cucTteMe NpeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE
npeametsl. Tak, Hampumep, B COJEpXKAHUU HpeAMeTa I KIACcCOB XMUMMKO-(PHU3HMUECKOro
npodunst GonbIoe 3HaAUEHUE OYAYT UMETh DJIEMEHTHI Y4eOHOTO MaTepuaia Mo OOIeH XHUMHH.
[Ipu u3yyeHum mnpenMera B JA@HHOM cllyyae akLEHT Oy[eT claeilaH Ha OOIIHOCTh METOJOB
[I03HAHHUsA, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOPHS
(MonekynspHast Teopust B (U3MKE), 3aKOHBl COXpPAaHEHHMS MacChl W OSHEPrHH, 3aKOHBI
TEPMOJUHAMMKH, DJIEKTPOJIN3a, IPEACTABICHUS O CTPOSHUH BEILECTB U IPYroe.
B 10 ke Bpems B copep)kaHUM IpeaMeTa s KJIACCOB XUMHKO-OMOIOTUYECKOT0 MPpOoduis
OOJBIINIA yIeIbHBIA Bec OyJeT UMEeTh OpraHuYecKas XHUMHUsA. B 3ToM ciydae mpenocTaBisieTcs
BO3MOXHOCTb JUJIs 60siee 00CTOSATENILHOIO PACCMOTPEHHSI XUMUUYECKONW OpraHU3alluK KJIETKU Kak
OMOJIOTHYECKOH CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K MpPUMEpPY, TaKUe CTPYKTypHBIE
KOMITOHEHTbI, KaK JIMMUJbL, OENKU, YIJIeBOJbl, HYKJIEHMHOBbIE KHCIOTHI U npyrue. [Ipu stom
3HAHMUSA O COCTABE M CBOMCTBAX IPENCTABUTEJIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CJIy’KaT OCHOBOM ISl U3YYEHHS CYLTHOCTH MPOLECCOB (POTOCUHTE3A, JbIXAHNUS, TUIIEBAPCHHUS.
B nnane ¢opmupoBaHuS OCHOB HAay4HOI'O MHPOBO33PEHHMS, OCBOEHHUS OOIIEHAYYHBIX
METOJI0B [TO3HAHUS U ONbITA IPAKTUYECKOrO IPUMEHEHMSI HAYYHbBIX 3HAHUI U3y4eHUE MpeIMeTa
«XuMHUs» Ha YrayOnEHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C Y4€OHBIMH
IIPEIMETaMHU.
[lpu m3yuenun yuebHOro npenMera «XHUMHsS» Ha YIIyOJIEHHOM ypOBHE TakXKe, KaK Ha
YpPOBHE OCHOBHOTO M CpeaHero oomero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3aaaueid
NIEPBOCTENIEHHON 3HAUYUMOCTH SBJIseTCSs (OPMHUPOBAHHME OCHOB HAayKM XHMHUHU Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMsI, NPAKTUYECKON JEATEIBHOCTH YEJIOBEKa W OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYpHI. Pemienue 3Toil 3amaun Ha yriryOJIEHHOM ypOBHE HM3YyYEHUS
IIpeIMeTa IPEIoJaraeT pealn3aluio TaKuX LeeH, Kak:
e (QopmupoBaHUE NPEJCTABICHUNA: O MaTEpUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAa€MOCTH SIBJICHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e Benylel poiu B 00eCIeUeHUH YCTOHYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH
po0JieM SKOJIOrMYECKOM, SHEpPreTMYecKod W MUIEBOM O€30MacCHOCTH, B Pa3BUTUU
MEIULMHBI, CO3/JaHUU HOBBIX MAaTEpUAJOB, HOBBIX HCTOYHUKOB JHEPruH, B
obecrieueHnH paloHaIbHOIO MIPUPOIONOJIB30BaHUS, B dbopmupoBaHUN
MHUPOBO33PEHUS U 00ILEeH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJIHOM CPELE;

® OCBOCHME CHUCTEMBl 3HAHMM, JIEKAIIMX B OCHOBE XHUMHUYECKOM COCTaBJISAIOLICH
€CTeCTBEHHO-HAyYHOH KapTHUHBI MUpa: (yHIAMEHTAJIbHBIX IOHATUH, 3aKOHOB U
TEOpUN XHWMHHU, COBPEMEHHBIX IPEACTABICHUM O CTPOEHUHU BEIIECTBA HAa pa3HBIX
YPOBHSX - aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHMS XHMHUYECKUX
peakuuii, 0 XMMHUYECKOM PaBHOBECHH, PaCTBOpPAX U JUCHEPCHBIX CHCTEMax, 00 0OLIuX
Hay4YHBIX IPUHIUIIAX XMMHYECKOTIO IPOU3BOCTBA;

e (¢opmupoBaHHEe Yy OOy4YaIOIIMXCA OCO3HAHHOTO TIOHUMAHUA BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHUYECKMX 3HAHHUH Ui OOBACHEHHUs KJIIOYEBBIX MIeH U mpobiem

COBPEMEHHON XUMUH, I OOBSCHEHHUS M TPOTHO3UPOBAHUS SBICHHUM, HMEIOLIUX
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€CTeCTBEHHO-HAyYHYI0 TPUPOAY; TIPAMOTHOTO peIIeHHs MpobieM, CBSI3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHHS, AHAIW3a W OLEHKM C MO3ULUUHA OKOJOTMYECKOU
0€30I1aCHOCTH TOCJIEACTBUN OBITOBOM M NMPOU3BOACTBEHHON NEATEIBHOCTH UYEJIOBEKA,
CBS3aHHOW C XHUMHYECKUM IPOU3BOJICTBOM, HCIOJB30BAHUEM U MepepaboTKon
BEILIECTB;

yriyOjeHue NpeACTaBICHUH O Hay4dHbIX METO/Aax IO3HAHUS, HEOOXOAMMBIX JUIs
pUOOpETEHUsI YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUUECKUX
ABJICHUM, HMMEIOLNIMX MECTO B IPUPOJE, B MPAKTUYECKOW JEATCIBHOCTH W
[IOBCEJHEBHOMU KU3HH.

B mane peanuzanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOMIMX (YHKIMH
LIEJIOCTHOM CHUCTEMBI CpeHEero oOuiero oOpa3oBaHuUs MPH U3YYEHUM HpeaMmera «XUMUs» Ha
yIriIyOJIEHHOM YpOBHE OCOOYIO aKTyaJIbHOCTb IPHOOPETAIOT TAKHUE LEJIU U 331a4H, KaK:

BOCIIHTaHHE YOEXKIEHHOCTH B TII03HABAEMOCTH SIBJICHHI MPHUPOJIBI, YBaKEHUS K
MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETHUSCKUX W TMPHUKIATHBIX HCCIICIOBAHUHA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBALMU K OOYYEHMIO U IMO3HAHUIO, CHOCOOHOCTEH K CAMOKOHTPOJNIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHS 00IIEYEIOBEYECKUX [IEHHOCTEH;

Pa3sBUTHUC IIO3HABATCIIbHBIX HUHTEPCCOB, HMHTCJVICKTYAJIbHBIX n TBOPYCCKUX
crocoOHocTel oOydaromuxcs, (GOpMHUpPOBaHHE y HUX CO3HATENBHOTO OTHOLICHUS K
CaMOOOpa30BaHUI0 W HEMPEPHIBHOMY OO0pa30BaHUIO KaK YCJIOBHUIO YCIEIIHON
npodeccruoHaNbHON M OOIIEeCTBEHHOW NeATeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/IOPOBBIO U TIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHUH U HaBBIKOB Pa3yMHOI'O MPHUPOAOIOJIB30BaHUS, Pa3BUTHE
IKOJIOTHYECKON  KYIbTYpbl, TPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOIEC3HOM
DKOJIOTUYECKOH JIeATSIIHHOCTH.

OO01iee 4YMCIO YacOB, MPEAYCMOTPEHHBIX MOl M3YYCHHS XHMHHM Ha YriayOJIEeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBisier 204 wacos: B 10 kmacce — 102 gwaca (3 gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HefIeni0).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH.

[lpenmer w 3HaueHWE OPraHWYECKOM XUMHH, TPEACTABICHHE O MHOT000pazuu
OPraHNYEeCKUX COCTUHEHUH.

DNEKTPOHHOE CTPOEHHWE aToMa YIiepoJa: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriepoia. XUMHUYECKas CBA3b B OPraHUYECKUX COEIUHEHUSX.
Tunel THOpUIN3AIMK aTOMHBIX OpOWTANIe yriepoja. MexaHn3mMbl 00pa30BaHMs KOBAJICHTHON
CBs13M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THITBI epeKphIBaHMsI aTOMHBIX OpOHTalNeH, o- U
n-cBsi3u. OnuHApHas, NBOMHAas W TpoiiHas cBs3b. CHOCOOBI pa3pbiBa CBsA3EH B MOJIEKYIIax
opranuueckux BemiecTs. [lonaTrue o cBO60HOM paauKkane, Hykjaeoduie u saexkTpodure.

Teopust crpoeHuss opraHuueckux coenuHeHuii A.M. bytinepoBa U cOBpeMEHHbIE
MIPEICTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HaUEHHE TEOPUU CTPOCHHUSI OPraHUYECKUX COCAUHEHUN.
MonekynspHbie U CTpYKTypHbIe (Qopmynbl. CTpyKTypHble (OpMYJbl pa3lIudHBIX BHJOB:
pasBépHyTas, COKpaul€HHas, CKeyerHas. IM3omepus. Bunbl wu3omepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBIE A(PQPEKThl B MOJIEKYJIAaX OPraHUYECKUX COEAMHEHUN
(MHIYKTUBHBIN U ME30MEPHBII () PEeKThI).

[IpencraBnenue o kiaccuduKayu OpraHnIecKuX BemecT. [IoHATHE O PYHKIIMOHATBHON
rpynmne. 'omonorus. ['omonoruueckue psaapl. CuctemaTHueckas HOMEHKIATypa OPraHUYECKUX
coequnenuit (IUPAC) u TpuBHaibHble Ha3BaHUS OT/IEIBHBIX MPEACTaBUTEICH.

OcoOenHocT M KjaccuuKalusg  OpraHmdyeckux  peakuuil.  OKuciauTenabHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTraHUYECKON XUMHUHU.

OKCHEepUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHUE C
o0Opa3LaMu OpraHM4ecKuX BEIIECTB U MaTepUalaMHU Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYeCKMX BEIIECTB MpH HarpeBaHuu (TIaBieHHEe, OOyIJIMBaHME M TOPEHHE),
KOHCTPYMPOBAaHUE MOJEIEH MOJIEKYJ OpraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonorudeckuii psj aikaHoB, oOmias Gpopmyrna, HOMEHKIATypa U U30MEpPHS.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN aJKAHOB, SP -rHOpPHIM3AIMs aTOMHBIX
opOuTazneit yriepoaa, 6-cBsi3b. OU3NUeCKUe CBOMCTBA aTKAHOB.

XUMUYECKUE CBOMCTBA AJIKAHOB: PEAKLUU 3aMEIICHUS, N30MEpPU3aLUH, JETHIPUPOBAHMSI,
LUMKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. IlpeacraBieHune o MexaHM3ME peaklUuid
PaaNKaIbHOTO 3aMEIICHHUS.

Haxoxzaenue B npupose. CriocoObl Moay4eHHus U IPUMEHEHUE aTKaHOB.

Huxnoankansl. O6mast hopmyna, HOMEHKIaTypa U uzoMepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MajblX (IHUKJIONPONAaH, IUKIOOyTaH) W OOBIYHBIX (IIMKJIOTICHTAaH,
IUKIIOTEKCaH) IUKI0aTKaHOB. CTIOCOOBI MOTYYeHHS U TPUMEHEHNE ITUKII0ATKAHOB.

Ankensl. ['oMoorudeckuii ps ankeHoB, obmias ¢popMysna, HOMEHKIATypa. DIEKTPOHHOE
W TPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKeHOB, SP>-TMOPHIM3aIis ATOMHBIX OpOHTajeil
yriaepoaa, o- U n-cBsizu. CTpyKTypHas U reoMeTpuydeckas (uc-tpaHc-) usomepus. duznueckue
CBOMcTBa ankeHOB. XHMMHMYECKHE CBOWCTBA: pEaKIMHU TMPUCOCIUHEHHUS, 3aMEIleHUs B O-
MIOJIOKEHNE TIpU JBOMHOM CBsI3M, NoJuMMepu3auuu u okucieHus. llpaBuno MapkoBHUKOBA.
KauecTBeHHBIC peakny Ha ABOHHYIO CBsI3b. CIIOCOOBI OTYyYEeHNUs ¥ IPIMEHEHHUE aTKSHOB.



Ankanuensl.  Knaccugukamuss — ankagueHoB  (CONMpSsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyauposantvie). OCOOCHHOCTH  AJIGKTPOHHOTO CTPOCHHS WM XHUMHYECKHMX  CBOMCTB
CONPSDKEHHBIX JOUEHOB, 1,2- u 1,4-npucoeaunenue. llomumepusamus CONpsKEHHBIX TUEHOB.
CriocoObI nostyyeHus U IPUMEHEHUE alTKaHEHOB.

Ankunabl. ['oMoNOTHYeCKHiA psJi aTKUHOB, 00IMas (GopMylia, HOMCHKIATYPAa M U30MEPHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJKHHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneii yriepona. Puznyeckue CBONCTBA aJIKUHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MPUCOEIUHEHMSI, AUMEpPU3AllUd U TPUMEpPU3aluU, OKHciIeHusl. KucinoTHble cBOWCTBAa aJKHMHOB,
MMEIOIUX KOHIEBYIO TPOWHYIO CBsi3b. KauecTBEeHHBbIE peakIMHM Ha TPOWHYIO CBsi3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKMHOB.

Apomatrdeckue yrieBoaopoas! (apensl). ['omomornueckuit psix apeHoB, obmias hopmya,
HOMEHKJIATypa ¥ U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBl OeH307a.
@du3nyecKkrue CBONCTBA apeHOB. XMMHUYECKUE CBONCTBAa OEH30Jla M €ro IOMOJIOTOB: PEaKLUuu
3aMelleHus: B OC€H30JIbHOM KOJIBIE M YIJIEBOJOPOJHOM paJuKaie, peakiUu MPUCOCAUHEHUS,
OKHCJIeHHE ToMoJioroB Oensona. IlpeacraBnenue 06 OpUeHTHPYIOLIEM JIEHCTBUM 3aMECTUTENEH
B OCH30JIbHOM KOJIbIIE Ha IpUMEpE AJKUIbHBIX PAJAUKAIOB, KapOOKCHIBHOM, THIPOKCUIBLHOM,
aMUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[onumepuzaust  ctupona.  CrocoObl  mosiyuyeHHss M NPUMEHEHHE  apOMaTHYECKUX
yTJI€BOJIOPO/IOB.

Ipupoansiii ra3. [lonyrHele HedTsHbIe ra3pl. HedTh n e€ nmpoucxoxaenue. KameHHbIH
yroib ¥ TPOIYKTH ero mnepepadorku. CrocoObl mepepadOTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHYeCKUH, KaTaIUTUYECKHi), pudopmunr, nuponus. [Ipoaykrel nepepaboTku HedTH, HX
MIPUMEHEHHE B IPOMBIIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXKAY pPa3IMUHBIMU KJIacCaMH YTJI€BOA0POIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHNPOU3BOIHBIX YIIIEBOAOPOIOB. Peakiuu 3amernieHus
raJlIoreHa Ha TUAPOKCOrpYNIly, HUTPOrpYIIy, LUAHOrpymnmy, amuHorpynmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO U  CHMPTOBOrO pacTBopa wEénoun. B3aunmopeiictBue
JUTANIOTEHANIKAHOB C MarHueM U HUHKOM. [loHsATHE O MeTanmmoOpraHu4ecKuX COCTUHEHUSX.
Hcnonb30BaHue TaloOTreHIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W TpPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IIPEBpPALICHUI: H3y4eHUE
(¢U3NYEeCKNX  CBOMCTB  YIJIEBOJOPOJOB  (PacTBOPUMOCTB),  KAadeCTBEHHBIX  PEaKIH
YTJIIEBOJOPOAOB PA3IUYHBIX KJIacCOB (0OecuBeunBaHUE OPOMHOW WIJIM MOJHOW BOJIBI, PacTBOpa
MepMaHraHaTa Kajus, B3aUMOJCHCTBHE aleTWIeHAa C aMMHMAayHbIM pacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHApYXXEHHE YIIepoJia U BOJAOPOJa B OPraHMYECKUX BEIIECTBAX,
MOJIyUYeHUE HTHIIEHA W H3y4YeHHE €ro CBOICTB, O3HaKoMJieHHEe C Koyuekuusamu «HedTe» u
«Yromb», ¢ oOpa3namMu IUIaCTMAcC, KaydyyKOB M PE3HHBI, MOJCIUPOBAHUE MOJEKYI
YTJ€BOJIOPOOB U TaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucnoponacoaep:xanye oprannieckue coeuHeHH.

[IpenensHble onxHOAaTOMHBIE cHUpThl. CTpoeHHME MOJEeKyl (Ha IpUMEpe METaHoja U
atanosa). ['omonornueckumii psan, odmas Gopmyia, n3oMepusi, HOMCHKJIATYpa M KiacCu(uKaIus.
@u3nyecKue CBOMCTBA MPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BoIopoaHble CBA3M MEXIY
MOJIEKYJIaMH  CIIUPTOB. XUMHUYECKHE CBOWCTBA: pEaKIUM 3aMEIIEHus, JeruapaTaiui,
OKHCJICHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOPraHMYECKUMHU KHucioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CcIUPTHI. JleficTBHE 3TaHONAa M METAHOJA Ha OPraHM3M YeJIOBEKA.
CriocoObl MoJTy4eHUs: U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.



[IpocTeie 2dupsl, HOMeHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3UUECKUX M XUMUYECKUX
CBOMCTB.

MHoroatoMHble CHOUPTHI — ATHJICHTJIMKONb U TIIHLIEpUH. DPU3NYECKHE U XUMHUYECKHE
CBOMCTBA: peaklMM 3aMEUICHUsl, B3aUMOJIEUCTBHE C OPraHUYECKMMH M HEOPraHU4eCKUMHU
KHMCJIOTaMU, KaueCTBEHHAsl peaklids Ha MHOrOaTOMHbIE crupThl. IlpencraBnenne o MexaHu3Me
peakuuii HykineopuibHOro 3amernienus. JleiictBue Ha opranusm uyenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHUE MHOT'OATOMHBIX CIIUPTOB.

®enon. CtpoeHue MOJIEKYIbl, B3AUMHOE BIMSIHUE THAPOKCOTPYMIbI U OEH30JBHOTO SApA.
Ousznueckue cBoiicTBa (eHona. OcCOOEHHOCTH XMMHUYECKUX CBOHCTB (heHoma. KadecTBeHHbIE
peakiuu Ha Qenosn. Tokcumunocts (enona. CrocoObl MOTy4eHUS M TpUMEHEHHe (eHoda.
®denondopmanbaeTHIHAsS CMOJIA.

KapOoHunbHbIE COEAMHEHUS — albJETHUABI U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON rpynmbl. ['oMoJOrmyeckue psiibl aldblIeTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepHs U HOMEHKJIaTypa. Du3MuecKue CBOICTBA albJerugoB U KETOHOB. XHUMHUYECKHE
CBOMCTBAa aJIbJIETUJIOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCIEHUE aJibJeruioB,
Ka4eCTBEHHBIC peakuu Ha anpaeruabl. CrocoObl MOJNyUYeHUS W NMPUMEHEHHE albJeTHI0B U
KETOHOB.

OnHOOCHOBHBIE TpeaeNbHble KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCHOT. M3oMepus u HOMeHKIaTypa. Dusnyeckre CBONCTBA OJHOOCHOBHBIX
MpeleNbHBIX KapOOHOBBIX KHCIOT. BoAOpoaHBIE CBS3M MEXAY MOJEKylIaMU KapOOHOBBIX
KHCJIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOWCTBA, peakius 3TepU(UKANNHU, PEaKIHH C
y4acTHEM YTJIIEBOJOPOAHOr0 pagukaia. OcOOEHHOCTH CBOWCTB MypaBbHUHON KUCIOTHL. [loHsTHE
0 TIPOU3BOJHBIX KaPOOHOBBIX KHCIIOT — CJIOXKHBIX dpupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOWMCTB HENPEICITBHBIX H apOMATHUECKUX KapOOHOBBIX KHCJIOT, TUKapOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTEapUHOBAs, MaJIbMUTUHOBAs, OJICMHOBAS, JUHOAEBAsA, JUHONEH08as KUCIAOTHL. CrocoObl
MOJTyYCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxusie 3¢upbl. ['omonoruyeckuit psig, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3znuecKue U XUMUUYECKUE CBOMCTBA: TUAPOJIM3 B KMCIION U ILEIIOYHOM Cpeae.

Kupsel. Ctpoenue, ¢puzndecKkue U XUMHUUECKHUE CBOMCTBA JKMPOB: TUIPOJIN3 B KUCIOW U
esiouHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALINX OCTATKH HETPEAECTbHBIX KUPHBIX
KUCHOT. JKupsl B IpUPOJIE.

MpbL1a KaK COJTM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHUE.

OOmass xapakTepucTuka yriaeBoaoB. Kraccudukauus yriaeBomoB (MOHO-, AHW- U
nonrcaxapuabsl). MoHocaxapubl: TJIOK03a, (DpyKTO3a, TalakTo3a, pubdo3a, Ie30KCupudo03a.
®usznueckue CBOWCTBA W HaxoxJeHue B mnpupone. dorocuHTe3. XuMHYECKHE CBOICTBA
[JIFOKO3bl:  PEaKIMU C Y4YaCTUEM CHHUPTOBBIX M albJCTUIHON TIpyHN, CIUPTOBOE U
MOJIOUHOKHCTIO€e OposkeHue. IlpuMeHeHue TIII0OKO3bl, €€ 3HAY€HHE B IHKU3HEAEATEIbHOCTU
opranm3ma. [lucaxapuapl: caxapo3a, MajabTO3a M JaKTO3a. BoccTaHaBIMBawIIME U
HEBOCCTAHABJIMBAIOIIME Jucaxapuabl. 'maponns nucaxapunoB. Haxoxzaenwe B mnpupone u
npumenenue. [lomucaxapuipl: Kpaxmani, IIMKOTeH W 1Hesuttojio3a. CTpoeHne MaKpOMOJIEKYI
KpaxMmaja, TIJIMKOT€Ha M UeUoN0o3bl. (DuU3MuecKue CBOWCTBA Kpaxmania U UEJUIIOJIO3bL.
XUMUYECKUE CBOMCTBA Kpaxmala: TMApPOJIN3, KAaYECTBEHHAsl peakius ¢ MOAOM. XHUMHUYECKUE
CBOICTBa 1EJITIOI03bI: THAPOIIU3, MoydeHue 3(pupoB 1es1to03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUS BELIECTB U MX IPEBPALLEHUI: PacCTBOPUMOCTh
pa3IUYHBIX CHUPTOB B BOJE, B3aUMOJAEHCTBHE 3TaHONA C HATPUEM, OKHUCIEHHE 3THUIIOBOTO
cnupTa B ajbJeTuj Ha pacKaJl€HHOM MEIHOW NpPOBOJIOKE, OKUCJICHHE ATHJIOBOIO CIHPTa
JTUXPOMATOM KaJiusi (BO3MOXHO HCIIOJIb30BAHKUE BHJICOMATEPUAIIOB), KAUECTBEHHBIC PEAKIIMU Ha
anbjerunsl (¢ ruapokcunom auammuncepeopa(l) u rugpoxcunom Meau(ll)), peakus rounepuna
¢ runpokcunom meau(ll), xumuyeckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMO/ICHCTBHE
pactBopa TI0K03bl ¢ ruapokcunom Meau(ll), B3aumopaeiicTBue kpaxmana ¢ HMOAOM, pEIICHUE
AKCIIEPUMEHTANBHBIX 337a4 110 TeMaM «CrupThl U GpeHomnbly, «KapooHoBbie KuciI0Th. Cl0XKHbBIE
aupb.

A3oTcoaep:kamye OpraHnyecKnue CoeJNHEeHusl.

AMUHBI — OpraHuYecKkhe MpOH3BOJHbIE ammHuaka. Kiaccudukamuss amMHHOB:
anupaTUUecKue U apoMaTUYEeCKHe; NePBUYHbIC, BTOPUUHbIE U TpeTudHble. CTpOEHUE MOJIEKYI,
obmas ¢opMyiia, ©30Mepusi, HOMCHKJIATYpa U (PU3UYECKHE CBOWCTBA. XMUMHUYECKOE CBOHCTBA
anudaTUYeCKUX aMUHOB: OCHOBHBIE CBOICTBA, AJKHJIMPOBAHUE, B3aUMOJEHCTBHE MEPBHUUHBIX
aMUHOB C a30TUCTOM KucaoTol. Conu aKUJIaMMOHHS.

AHWINH — NpeJCTaBUTENb aMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. Bzaumuoe
BJIMSIHME TPYNI aTOMOB B MouieKyine aHuiauHa. OCOOEHHOCTHM XMMHUYECKUX CBOWCTB aHUJIMHA.
KauectBennble peakiuu Ha aHWIHMH. CrocoObl MOJMydyeHHs U MpPUMEHEHHE anu(paTHYeCKUX
amuHOB. [lomyueHnue aHuIMHa U3 HUTPOOEH3071a.

AmuHokucnorel. HomeHxiatypa u  uszomepus. OTOENbHbIE TNPEACTABUTENN  O-
AMHHOKHUCJIOT: TJIMIMH, alaHuH. PU3NYECKUe CBOKWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aMQpOTEepHBIX OPraHMYECKUX COCAMHEHUN, peakius MOJUKOHACHCAIINH,
oOpa3oBaHue NEeNTUAHON cBs3u. bruonornueckoe 3HaueHue aMMHOKHUCIOT. CHHTE3 U THAPOIIHU3
MENTUIOB.

benku kax npupognsie monuMepsl. llepBuyHas, BTOpHYHAs W TPETUUHAs CTPYKTypa
6enkoB. XUMHUUECKHUE CBOMCTBA OEJIKOB: TMIPOJIN3, JACHATYpalus, KaueCTBEHHbIE PEaKIH Ha
OeJKHU.

DKCrHepUMEHTaNIbHbIE METOAbl W3YUEHHs BEUIECTB M HMX NPEBpAIICHHI: PAaCTBOPEHHUE
OENKOB B BOJE, JI€HATypalusl OCIKOB MPU HarpeBaHWH, IIBETHBIC PEaKIMM HA OENKHU, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7ad [0 TeMaM <«A30TCoJAepKalllie OPraHMYECKHE COETUHEHUS» U
«Pacro3HaBaHue OpraHMYECKUX COCIUHEHUI.

Bbicokomouieky isipHbIe COeAUHEHUS .

OcCHOBHbBIE TIOHSATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb IOJUMEpHU3ALUHU, CPEIHAs MOJEKyIsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MTOJIMMEPHU3aLUs U TOJIMKOHICHCAIHSL.

[Tonumepubie MaTepHabL. [Tnactmacchl (monu3TUIIEH, MOJIUTIPOTTUIICH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOIT, MOJIMMETHIIMETAKPHUIIAT, MOTMKapOOHATHI,
MOJIMATHIIEHTEpePTanaT). Y THIN3auus U nepepadboTka MIacTuKa.

DnacToMephl: HATypalbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIOIMOK, IMIEPCTh, MEIK), HICKYCCTBEHHbBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[lonumepsl  crenuanbHOrO  HasHa4deHUs  (TEQIIOH, KeBiap, AJIEKTPOIPOBOSIINE
MOJIMMEPBI, OMopasyiaraeMble MOJTUMEPHI).



OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC, KaydyKoOB, pEILICHHUE
9KCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Pacro3HaBaHue IIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxaenne MoseKymsipHOH (hOpMyIIbl OPraHHUECKOTO COSTUHEHHS TI0 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKACHHE MOJEKYISIPHOW (OpMYIbl OpraHMYECKOro
coenuHeHUs 1O Macce (00BEMY) TPOIYKTOB CropaHHs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB peaKlMy U/UIN UCXOAHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOM (HOpMYJIIbI
OpPraHMYECKOr0 BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOHCTB WJIM CIIOCOOOB MONy4YEHUS,
OIIPEZIEIICHUE JI0JIM BBIXO/A MPOIYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3e€d NPU M3YYEHHMU opraHmdeckol xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W
MIOHSTH, TPUHATHIX B OTJEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHHME, HAYYHBIM (akT, Trumoresa, TEOpHs,
3aKOH, aHalIM3, CHHTE3, Kiaccudukauus, HaOJIOJEHUE, HW3MEpPEHUE, SKCIEPUMEHT, MOJEIIb,
MOJIETUPOBAHUE.

®usuka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJa, JHEPreTHUYECKUM
YpOBEHb, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE BELIeCTBa, (PU3UUYECKUE BEIMUYUHBI,
€VHUILIBI U3MEPEHHUS, CKOPOCTb, YHEPTUS, Macca.

Buonorus: kierka, opraHu3M, 3KocucTeMa, ouocepa, MeTaboyn3M, HaCIeICTBEHHOCTS,
aBTOTPO(MHBIA W TETepOTPOMHBIA THUI TUTAHUSA, OpoxeHue, (OTOCHHTE3, NbIXaHHE, OCKH,
YTJIEBO/BI, XKHUPHI, HYKJICMHOBBIE KUCIIOTHI, (PEPMEHTBI.

I'eorpadusi: mone3Hble HCKOMAaeMbIe, TOTIIHBO.

TexHonorus: nuieBble MPOAYKThI, OCHOBBI PAllMOHAJILHOIO MUTAHUSA, MOIOIIIUE CPEICTBA,
MaTepHaJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

11 KUIACC

OBILIAS U HEOPTAHUYECKASA XUMMUS

TeopeTnueckne 0CHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siAep. XumMudeckuil anemeHT. M3oronel. CTpoeHUE 31€KTPOHHBIX
000JIOYEK AaTOMOB, KBAaHTOBBIE YMCIA. DHEPreTHMYECKHE YPOBHH M TOAYPOBHU. ATOMHBIE
opourtanmu. Kiaccudukarmss XMMHYECKUX 3JEMEHTOB (S-, P-, d-, f-amementsi). Pactpencnenue
JJIEKTPOHOB TI0O AaTOMHBIM OpOWTANsIM. DIIEKTPOHHBIE KOH(QUTYpallMd AaTOMOB 3JIEMEHTOB
MEPBOr0—4YeTBEPTOr0 IMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaIii HOHOB. DIEKTPOOTPUIIATETHHOCTb.

Ilepnonnueckuit 3axkoH u llepuoguyeckas cucrema XUMHYECKUX 3ieMeHTOB [I.U.
MenpeneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M [lepuoguyecKkoil CHUCTEMbl XHUMHUYECKUX
2JIEMEHTOB C COBPEMEHHOH TEOpHEl CTPOEHHs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHsS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MMM IMPOCTHIX M CJIOXKHBIX BEIIECTB IO TPYIIAM U
nepuojiaMm. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

Xumuueckasi CBs3b. BBl XMMHUUYECKOW CBSI3U: KOBAJEHTHAs, MOHHAs, METaJUIMYeCKasl.
MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHOW CBSI3M: OOMEHHBIM U JTOHOPHO-AKIETITOPHBIA. DHEPTHsI
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U JayvHa cBsi3u. [lonsipHOCTB, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBa3u. Bonoponnas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOICUCTBUS.

BasleHTHOCTP W BaJIieHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JIEKTPOHHOU CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM (Ha MNpUMEpEe COEAMHEHUN 3JIEMEHTOB BTOPOIO
repuoa).

[IpeacraBinenue O KOMIUIEKCHBIX coequHeHusAX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3oBarTeib, JHTaHAbl. 3HAUYCHHWE KOMIUIEKCHBIX coeauHeHwid. [loHsTHE O
KOOPJIMHAIMOHHON XUMUH.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. THIBI KPUCTAUIMYECKHUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctuHHble pacTBOpBI. [IpeacTaBieHne 0 KOJITOUIHBIX
pactBopax. CrocoObl BBIpaKEHUS KOHIICHTPAIMM DPACTBOPOB: MaccoBas JOJsS BeELIeCTBA B
pacTtBope, MoOJisipHash ~ KOHIEHTpanus. HacelllleHHble W HEHACHIINICHHBIE  PACTBOPHI,
pactBOopuMOCTh. KpucTammoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHWYECKHX BEHIECTB. |pUBHAIBHBIC HA3BAHUS
OTJICNIbHBIX MPECTABUTEICH HEOPTraHUIECKUX BEIICCTB.

Kiaccudukamnms XuMUYIeCKUX peaKkIuii B HEOPTaHMUECKOW M OPTraHUYECKON XUMHH. 3aKOH
COXpPAHEHHUSI MacChl BEILECTB; 3aKOH COXPAHEHHUS U MPEBPAILCHUS DHEPrUU MPU XUMUYECKHUX
peakmusax. TermoBbie 2P PEKTh XUMHUYECKUX peakiuil. TepMoXxuMuiyecKkue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOW peakinu, €€ 3aBUCUMOCTh OT Pa3In4yHbIX (hakTopoB. ['oMOreHHBIE
Y TeTepOoreHHbIe peakiuu. Katanus u kataau3aTopsl.

OOpatumble u HeoOpaTuMmble peakuud. XuMHuYeckoe paBHoBecue. Koncranra
XUMUYECKOr0o paBHOBecHs. DakTOphl, BIMSIOUIME HA TOJIOKEHHUE XUMHUYECKOTO PABHOBECHS:
TEeMIIepaTypa, JaBJIEHUE M KOHIIEHTPAIlMU BEIIECTB, y4aCTBYIOIIMX B peakuuu. [Ipunmmm Jle
[Tarenbe.

Onextponutnueckas auccouuanus. CunbHble U cladble  AMeKTpoauThl. CTeneHb
nuccormanuu. Cpena BOJIHBIX PaCTBOPOB: KHUCIIOTHAs, HEUTpasibHAs, IIejouHas. BogopoaHbii
nokazatenb (PH) pactBopa. 'maponus comneit. Peakiuu noHHoro oomMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCIUTENs |
BOCCTaHOBUTENb. lIponecchl OKHCIEHHMST M BOCCTAHOBJIEHUs. BakHellue OKUCIUTENH U
BOCCTaHOBUTEIH. METO/I 2IEKTPOHHOTO OanaHca. DIEeKTPOIU3 PACTBOPOB U PACILIIAaBOB BEIIECTB.

DKCIEPUMEHTAJIbHBIE METO/Abl M3YUEHMs] BEHIECTB M WX TMPEBpALICHUN: pa3JIOKEHUE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOJEIN KPUCTAUIMYECKHX PEIIETOK,
MPOBEJICHUE peaKUuid HOHHOTO OOMEHa, OINpeAelieHue Cpeabl PacTBOPOB C IMOMOIIBIO
WHJWKATOPOB, M3yYEHUE BIIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peakuuu u
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannveckas xumus.

[lonoxenne HemerauioB B [lepumonnueckoil cucTeMe XUMHYECKHX 3ieMeHToB JI.U.
MenzeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. Duiznyeckue CBOICTBA HEMETAJLIOB.
AnnoTponusi HeMETaJUIOB (Ha IpuMepe KUcJIopoa, cepsl, pocdopa u yriaepona).

Bonopon. Ilonydenne, ¢uznueckne M XMMHUYECKHE CBOWCTBA: PEAKIMU C METaUIaMH M
HEMETaJlJIaM1, BOCCTAHOBUTENIbHBIE CBOMCTBA. ['Mapuabl. TOMIMBHBIE 3JIEMEHTHI.

lamorensl. HaxoxaeHwe B mpUpoje, CIOCOOBI MOMydeHUS, PU3NICCKUE U XUMHUYCCKHC
cBoiicTBa. ['asioreHoBOIOpO/bl. BakHeume KHUCIOPOACOAEpIKAIIUE COCIUHEHUSI TaJOreHOB.
JlabopaTopHble ¥ MPOMBIIIEHHBIE CIIOCOOBI MOTY4YeHHs rajoreHoB. [IpuMeHeHne rajloreHoB u
HUX COCTMHECHUM.
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Kucnopoa, o3oH. JlaGopaTopHble M NPOMBIIIICHHBIE CHOCOOBI MOMYYEHUs KHUCIOpPOJa.
@dusnyeckue U XMMHMYECKHE CBOMCTBA W MPUMEHEHHME Kuciopoia U o30Ha. OKcuipl U
MIEPOKCH/IBI.

Cepa. HaxoxaeHume B TpUPOJE, CIOCOOBI MONYyYCHUs, (DU3MUECKHE U XUMHUYECKUE
cBoiictBa. CepoBogopon, cyabdpuasl. Oxcun cepbi(1V), oxcun cepsl(VI). Cepuucras u cepHas
KHCIOTBI U uX coiu. OcoOeHHOCTH CBOMCTB CepHOM KHCIOTHI. [lpuMenenue cepsl u eé
COCIMHEHUM.

Azotr. HaxoxneHue B mpupoje, CrlocoObl MOMy4eHUs, (U3MUECKHEe U XUMHYECKHE
cBoiictBa. AMMuak, HUTpUAbL. OKcuAbl a3oTa. A30THUCTasi U a30THAs KHUCJIOTHI M HMX COJIH.
OcobeHHOCTH CBOWCTB a30THOM KHUCHOTHI. [IpuMeHeHue a3zoTa W €ro coeAMHEHH. A30THbBIE
yIoOpeHusl.

®ocdop. Haxoxnenue B mpupone, crocoObl MOTydeHUs, (U3MUECKUe M XUMHUYECKHUE
cBoiictBa. Dochuner u ¢dochun. Oxcunasl docdopa, dochopHas kucioTa U €€ COJNH.
[Ipumenenue pocdopa u ero coenuaeHuit. PochopHbIC YIOOPEHUS.

VYraepon, HaxoXxaeHue B Ipupoae. AoTponHble Moaudukanuu. duszndeckue u
XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepogom. Okcua yraepona(ll),
okcun yriepona(lV), yrompHas Kuciota W €€ CONHM. AKTHUBHPOBAaHHBIM YIoJib, aiCcOpOITHSI.
Oymnepensl, rpadeH, yriepogHble HaHOTPYOku. IIpuMeHeHHMe MPOCTBHIX  BELIECTB,
00pa30BaHHBIX YTJIEPOAOM, U €r0 COEAMHEHUH.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl MOJdydeHus, (pu3ndeckrue U XUMHUYECKHe
cBoiictBa. Oxcupn kpemuusi(1V), kpeMHUEBas KMCIOTa, CUIMKAThl. [I[puMeHeHre KpeMHUs U €ro
coenuHenuit. CTEKJ0, ero noxy4eHue, BUAbl CTEKIIA.

[onoxenue metamioB B Ileproauueckoil cucteMe XUMHUYECKUX 371eMEeHTOB. OCOOEHHOCTH
CTPOCHUS SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. O0mue Gru3nyeckre CBOWCTBA METAILIOB.
[Ipumenenue mMeTansioB B ObITY U TexHHKe. CIUIaBbl METAILJIOB.

DNEKTPOXUMHUECKUI psii  HampspkeHuil MeTtayuioB. OOmme  crnocoObl  MONyYeHHS
METaJUIOB: TUAPOMETAIITYPrus, TUPOMETAILTYPIUs, eKTpoMeTaiutyprus. [lonsatue o koppo3uu
MeTaioB. CriocoObl 3alIUTH OT KOPPO3UH.

OOmas xapakrepuctuka MetayuioB |A-rpynnsl [lepuognueckoil cUCTEMbl XMMHUYECKHX
anemMeHTOB. HaTpuii n kanuii: momydenue, Gpunyeckre U XUMHUYECKUE CBOWCTBA, TPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COCIUHEHUH.

Oo6mas xapakrepuctuka MeTauioB ||A-rpynmsr [lepuonudeckoil cucTeMbl XHMUYECKHX
9J€MEHTOB. MarHuii © KajdblUi: TOJy4YeHHe, (U3NYECKUe W XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX coeqUHEHUH. KECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHHUS.

AntoMUHMI: TIONTydyeHue, pU3NYecKue U XMUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIeCTBA M €ro coeAMHEHHH. AMGOTEepHBIE CBOWCTBA OKCHAA WU THAPOKCUAA AJTIOMUHUS,
TUIPOKCOKOMILIEKCHI ATFOMUHUS.

OOmass xapakTepucThka MeTauioB NoOouHbIX mnoarpynn (b-rpymm) Ilepuoguueckoii
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

dusznueckue U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHu. OKCUBI U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U ITUXpOMATHl, KX OKHUCIWUTEIHHBIC CBOWMCTBA.
[lonmyueHune u npuMeHEHUE XpoMa.

@usznueckue M XMMHYECKME CBOMCTBA MapraHlla M €ro COeJWHEHHMH. Baxneunmme
coenunenus mapranma(ll), mapranna(lV), mapranma(V1) u mapranna(VIIl). [lepmanranat kanus,
€r0 OKHCJINTENbHBIE CBOWCTBA.
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du3nvecKue 1 XUMUYECKUE CBOMCTBA keje3a U ero coenquHeHuil. OKCUIbI, TUIPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). IlonmyueHune u npuMeHeHHE KeJe3a U ero CIIJIaBOB.

Du3NYeCcKre U XUMUYECKUE CBOMCTBA MeU U €€ coenruHeHui. [lonydenne u npuMeHeHue
MEIU U €€ COETUHEHHUI.

Hunk: nomyuyenue, pusnueckue U XMMUYECKHUE cBOKCTBA. AM(DOTEpHbIE CBOMCTBA OKCUAA
Y TUJIPOKCHJIA IIUHKA, THAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHne HuHKa U ero COeMHEHUN.

DKCTHepUMEHTANIbHBIE METOJbl M3YYCHHsI BEIIECTB M WX MPEBpAIICHU: H3yYeHUE
00pa3IoB HEMETAJJIOB, TOpeHue cepbl, (ocdopa, xenme3a, MarHus B KHUCIOPOJE, M3yUCHHUE
KOJUIeKIIMM «MeTaluibl ¥ CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX M IIEIOYHO3EMENbHBIX
METaJJIOB C BOAOW (BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHANIOB), B3aMMOJICHCTBHE NWHKA U
JKeJle3a C paCTBOPaMHU KHUCIIOT U I1IeJIoueil, KaueCTBeHHbIE peaKliy Ha HEOPraHWYeCKHe aHHUOHBI,
KaTHOH BOJOPOAA M KaTHOHBI METAIJIOB, B3aUMOJICHCTBUE THIPOKCHIOB ATIOMUHUS U IIUHKA C
pacTBOpaMHu KHCJIOT W HICIIOYEH, PeIIeHUE dKCIICPUMEHTAIBHBIX 3a/1a4 1o TeMaM «[ aloreHb,
«Cepa u e€ coequHEeHUs», «A30T U (hochop U UX COeTUHEHU», «MeTaslibl IIaBHBIX TOATPYIII,
«MeTamisl MOOOYHBIX MOATPYIIID.

XuMUA 4 )KU3Hb.

Ponp xumun B obecrieueHUN YCTOWYHBOTO pa3BUTHA delloBeuecTBa. [IoHATHE O HAyYHBIX
METOJIaX TMO3HAaHUS MW METONOJIOTHH HAy4yHOTO WCCleNoBaHus. HaydHble MPUHITUIIBI
OpTraHW3aIul XUMHUYECKOTO TPOU3BOACTBA. [[pOMBINIIICHHBIE CITOCOOBI IMOYUEHHUST BaKHEHTITHX
BElIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoma). [IpombIliuieHHbIe
CrocoObI MOJYyYEHUsI METAJUIOB U CIIaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPY’KaIoIIel cpeibl U
ero nocneactus. Posb xumun B 006ecrieueHUH SHEPreTHIecKoi 6e30MacHOCTH.

XuMmusi W 310poBbe denoBeka. JlekapcTBeHHBbIe cpencTBa. [IpaBuia UCHONB30BaHUS
JICKapPCTBCHHBIX MTpeTapaToB. POk XMMUM B pa3BUTUN MEIHUIIHHEI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe 100aBKU. Pons XxuMuu B o0ecrieueHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpeiacTBa. beitoBas xumus. IlpaBuna OGe3omacHOTro
WCIIOJIb30BaHUs MIPENapaToB OBITOBOM XUMHUH B MIOBCEIHEBHON KHU3HU.

XUMUS B CTPOUTENILCTBE: BAXKHEHIIINE CTPOUTEILHBIE MaTepPHAIIbI (IIEMEHT, OETOH).

XuUMHsI B CETBCKOM X03siiicTBe. OpraHudecKue 1 MUHEPAIbHBIC YIOOpCHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPackKu, CTEKJIO, Kepamuka. MaTepuabl
IS BNEKTPOHUKK. HaHOTEXHOIOTHH.

Pacuérturie 3amaun.

Pacuétpl: Macchl BemiecTBa WM 00BEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MacChl (00BEMA, KOIMUECTBA
BEIIECTBA) MPOJYKTOB PEaKIUU, €CIH OJHO M3 BELIECTB HUMEET MHpuMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIM OJHO W3 BEIIECTB JaHO B BUJEC PacTBOpa C
onpeAea€HHON MacCOBOWM JI0J€d PacTBOPEHHOIO BEHIECTBA, MAaCCOBOM JOJIM M MOJISIPHOM
KOHIIEHTpAllMK BEIIECTBA B PACTBOPE, AOJH BBIXOAA MPOAYKTa PEAKIUU OT TEOPETUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanmu3zanus MeXMpeAMETHBIX CBs3€H MPH U3y4eHHH OOIIEH M HeOpraHWYEeCKOW XMUMHUU B
11 kyacce OCyIeCTBIsIETCS Yepe3 MCIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATUM,
TaK U MOHATUHN, MPUHATHIX B OTAEJIbHBIX ITPEIMETaX €CTECTBEHHO-HAYYHOTO IIMKIIA.
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OOme ecTeCTBEHHO-HAy4YHbIE MOHATHS: SIBJICHHME, HAY4HBIH (akT, TUmoresa, Teopus,
3aKOH, AaHajW3, CHHTEe3, KiIacCu(UKanus, TMEePUOJUYHOCTh, HAONIIOJCHNE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICNb, MOJICIIMPOBAHUE.

@dusnka: Marepus, MHKPOMHP, MaKpOMHp, aTOM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TONBI, PAIHMOAKTUBHOCTh, MOJIEKYJIAa, DHEPTeTHUECKUH YPOBEHB, BEUIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSHHE BEIIECTBA, WACAIBHBI Ta3, (U3MUCCKHE BEIMYUHBI, CIHHUIIBI
U3MEpEeHHs, CKOPOCTh, SHEPTUsl, Macca.

buonorus: knerka, opraHusM, OSKOCHUCTeMa, Ouocdepa, MeTabOIM3M, MaKpo- H
MHUKpPO3JIEMEHTHI, OJKH, >KUPBI, YIJIEBOJBI, HYKICHHOBBIC KHCIOTHI, ()EPMEHTBI, TOPMOHBI,
KpPYrOBOPOT BEUIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MUHEpAJIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE HCKOTIAEMBbIE, TOILTUBO, PECYPCHI.

TexHonorust:: XuMu4eckasi POMBIIUIEHHOCTb, METAJUTyprusi, CTPOUTENbHBIE MaTepHalbl,
CEJIbCKOXO3SUCTBEHHOE TIPOM3BOJCTBO, MHINEBAs IMPOMBIIUICHHOCTh, (hapMaleBTHUECKas
MPOMBIIIUICHHOCTB, HPOU3BO/ICTBO KOCMETHYECKIX Ipenaparos, HPOU3BOJICTBO
KOHCTPYKIIHOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.
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IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI I10 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTENBHOCTHBIM IOAXOJAOM B CTPYKTYpEe JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMS IpenMeTa «XUMHS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIZICJICHBI CJICAYIONINE COCTABJISIONMINE: OCO3HAHNE O0YJAIOMUMUCS POCCUNUCKON TPaKIaHCKOU
WJCHTUYHOCTH; TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBLHOCTH M CaMOOMPECNICHUIO;
HaJIW4YMEe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTH  OOYYaroluxcs
PYKOBOJCTBOBATbCSI MPUHATHIMH B OOIECTBE MpaBWIAMM M HOPMamH MOBEJCHUS; HalU4ue
MIPABOCO3HAHUS, SKOJIOTHYECKOH KyJIbTYphl; CHOCOOHOCTh CTaBUTh LU U CTPOUTH KU3HEHHbIC
IJIaHBbI.

JIM4HOCTHBIE PEe3yabTaThl OCBOCHUS MpEAMETa «XUMHUS» OTpaxaroT c(hOpMHUPOBAHHOCTH
OTIbITA MO3HABATEIBLHON U MPAKTHUECKOM JEATEIbHOCTH 00y4YaloMUXCs B MPOLIECCE pPeaan3aiun
00pa3oBaTeIbHON JACSATEIHLHOCTH.

JIM4HOCTHBIE PEe3yAbTaThl OCBOCHUS MPEAMETa «XUMHUS» OTpaxaroT cOPMUPOBAHHOCTD
OTIbITA MO3HABATENBHON U MPAKTHUYECKOM JEATEIbHOCTH 00yUYaloUXCs B MPOLIECCE peaTn3aiun
00pa30BaTeNIbHON J1eATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS:

OCO3HaHHUS 00YYaroIMMHUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00s13aHHOCTEN, YBaXKEHUS K
3aKOHY U MIPABOIOPSIIKY;

NPEICTaBIEHUS O COLMAIBHBIX HOpMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX NMPOEKTOB,
peleHnH yuyeOHbIX U MMO3HABaTEIbHbIX 3a/a4, BHIIOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MIPUHUMATh MOTHUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYrHX
MIPH aHAJIN3€e PA3JIMYHBIX BUJIOB y4eOHOM AESITENbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHNSA:

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIETUI0 OTEUECTBEHHOMU
XUMHH;

YB)KEHHS K IPOLECCY TBOPYECTBA B OOJIACTU TEOPUU M IMPAKTHUYECKOIO MPUIIOKEHUS
XUMHH, OCO3HaHUS TOTO, YTO JaHHbIE HAyKH €CThb pEe3yNbTaT JJIUTENbHBIX HaOIIOACHUMH,
KPOMNOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX IOUCKOB, TOCTOSSHHOI'O TPYy/Ja YYEHBIX U IPAKTUKOB;

MHTEpeca M I[03HABAaTEJbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOIIEM aHau3e
nH(pOpPMaIIUY O MEePETOBbIX JOCTUKEHHUSIX COBPEMEHHOW OT€UECTBEHHONW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBE/ICHHUS;

CHOCOOHOCTH OLIGHUBATh CHUTYyallMH, CBSI3aHHbIE C XHMUYECKUMHU SIBJICHUSAMH, MU
MIPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OLIEHHMBaThb CBOE IOBEACHME U TOCTYNKH CBOMX TOBapHILEH € IMO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIJIECTBUI MOCTYIIKOB;

4) popMupoBaHHs KYyJIbTYPbl 310POBbS:

MOHMMAaHMs LIEHHOCTEeH 310poBoro W Oe3omacHoro oOpas3a >KU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOI'O OTHOILLIEHUS! K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;
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cOOMIO/IeHHsI MpaBUi OE€30MacHOr0 OOpallleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJIOBOM €A TEIBHOCTH;

NOHUMaHMsI LEHHOCTH MpPaBUI HWHAMBUIYaJIbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MIOBE/ICHUS B CUTYallUsAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJECHUS aJIKOTroJid,
HapKOTHKOB, KypeHHUsI);

5) TpyioBOro BoCuTAHMS:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCJIEI0BAaTEIbCKOM J1eATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOM U JPYrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEIIEHUM MPaKTUYECKUX 3a/Jad COLMAIbHOU
HAaIpaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIBI);

MHTEpeca K MPaKTHUECKOMY M3Y4YEHHIO NMpO(eccHil pa3nuyHOro pojaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YB&)KEHUS K TPYALY, JTIOASIM TPyJa U pe3ysbTaTaM TPYAOBOM NeATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY HHIMBUAYAJIBHOW TPAaeKTOpUU OOpa30BaHMA,
Oynyuieil nmpogeccu M peaau3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTMYECKH L1€JIecCO00pa3HOro OTHOLIEHUS K MPHUPOJIe KaK UCTOYHHUKY CYLIECTBOBAHMS
JKM3HHU Ha 3eMiie;

MMOHMMAaHMS TJ100aJbHOTO XapaKTepa dKOJIOIMYECKUX Mpo0sieM, BIMSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLMATIBHON CPEJIbI;

0CO3HaHMsI HEOOXOIMMOCTH MUCIOIb30BAHUS JOCTH)KEHUI XMMHUU IS PELICHUs BOIIPOCOB
palMOHAIBLHOTO MIPUPOI0IIOIBb30BAHNUS;

AKTUBHOTO HENPUATHS IEHUCTBUM, NPUHOCALIMX BpPEX OKPYXKAIOLEH NPUPOAHON cpene,
YMEHUSI TPOTHO3MPOBATH HEOJIArONpHUATHBIE KOJIOTHYECKHE MOCIEICTBHS IMpealpUHUMAEMbIX
JEHUCTBUM U NTPENOTBPAILATD UX;

HaJIW4us PA3BUTOrO SKOJIOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KyJIbTYPBI, OIbITA
JEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS HMMH B
[I03HABATENBHOM, KOMMYHHUKAaTUBHOHN U COLIMATIbHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) IEHHOCTH HAY4YHOI0 MO3HAHHUS:

MHPOBO33PEHHSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Dpa3BUTHS HAayKu H
00I11eCTBEHHOM MPaKTHKH;

MOHMMAaHMs crenupuK XMMHUM Kak HayKHd, OCO3HaHusi €€ poiau B (OpPMHUPOBAHUU
palMOHAIBHOI'O HAYYHOI'O MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpY’KaIoLIeM
MHpE KaK O €AUHCTBE INPHUPOJAbI M YEJIOBEKA, B IO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
perieHny npobiieM COXpaHEeHUs IPUPOJTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0CO00HM 3HAUMMOCTH XUMHM JUIsl COBPEMEHHOW LMBMIIM3ALMU: B €&
T'YMaHUCTHUYECKOW HAIPABJIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUU HOBOW 0asbl MaTepuaibHOMN
KYJIbTYpPBI, B PEIIEHUH IN100aTIbHBIX IPOOJIEM YCTOHUNBOrO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYecKOol, NHIIEBOM U HKOJOTHYECKOM O0e30macHOCTH, B Pa3BUTHHM  MEIUIIMHBL,
00eCTIeUeHNH YCIIOBHIA YCHEIIHOTO TPYJa U SKOJOTHYECKH KOM(POPTHOH KHU3HHU KAKIOTO YiICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAHMs CYIIHOCTHM METOJIOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh OJIy4a€Mble 3HAHUS JJIs
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aHanmM3a U OOBSICHEHUs SBJICHHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOISIIIUX B HEM W3MEHEHUH,
YMCHUA OCJIAaTh 000CHOBAaHHEIE 3aKIFOUYEHNI Ha OCHOBE Hay4YHBIX (baKTOB 1 UMCHOIIUXCA JaHHBIX
C IIEJIbIO MOJTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOGHOCTI/I CaMOCTOATCIILBHO HUCIIOJIb30BATh XUMUYCCKUEC 3HAHUA JIS1 PCIICHUA Hp06HeM
B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHMIO, UCCIICIOBATEIBCKOM 1A TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HaHUH 110 XHMHH B COOTBETCTBUM C JKH3HEHHBIMU
HOTPEOHOCTSIMH,

WHTEpeca K OCOOEHHOCTAM Tpyda B pa3iauuHbix cdepax mnpodecCHoHaTbHOU
TeSITEITBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI 10 XMMHH Ha YPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs BKIFOYAIOT:

3HaUUMBIC M1 (OPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYIHBIE TIOHATHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTUHBI MHUPA
U crieluUKy METOJIOB TIO3HAHMSI, HCITOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHSs, HCCIICI0BaHNE, HAOIIOICHAES, U3MEPEHHE, SIKCIIEPHUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE y4cOHBIC JIEUCTBUS (To3HaBaTeIbHbBIC, KOMMYHHKATHBHBIC,
peryiaTuBHbIE), obecrmeuuBaronme QGOpMHUpOBAaHUE (PYHKIMOHATBHOH TPAMOTHOCTH U
COILIMAJILHOM KOMIIETCHIIMH 00YYarOIIHUXCS;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS ~ HCIOJNB30BaTh  OCBOCHHBIE — MEXIAMCIUILIMHAPHBIC,
MHUPOBO33PCHUYECKAE 3HAHWUS W YHUBEPCAIbHBIC YYeOHBIC IEHCTBUS B TIO3HABATCIHHOW U
COILIMAJILHOW MTPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/1bHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

1) 6a3oBble JIOTHYECKHUE TeHCTBUA:

CaMOCTOSITENILHO (pOpMyNnHpOBaTh W aKTyadU3UpoOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpPENEeNATh 1NN JCATEIbHOCTH, 3ajiaBas MapaMeTpbl W KPUTEPHH WX JOCTHKCHUS,
COOTHOCUTD PE3YJIbTATBHI ACATCIBHOCTHU C TIOCTABJICHHBIMUA LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUH 3HAHUU HpI/IéMBI JJOTUYECKOI'O MBIIIJICHUA: BBIACIATH
XapakTepHbIe TMPHU3HAKU TIOHATHH M YCTAaHABIMBATh KX B3aMMOCBS3b, HCIOJIB30BATh
COOTBCTCTBYIOIIIUC TOHATUA JJIA O6’bﬂCHeHI/ISI OTACJIBbHBIX (1)8.KTOB n ﬂBHeHHﬁ;

BI)I6I/IpaTI> OCHOBAHHA U KPpUTCPUUN JJIA KHaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABJIMBATh IPHYNHHO-CIICACTBEHHBIC CBSI3U MEKIY H3y4aeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTMYCCKUC PaCCYKACHUA (I/IHIIYKTI/IBHLIG, ACAYKTUBHBIC, 11O aHaJIOFI/II/I),
BBISIBIISIT 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

INPUMCHATH B IIPOLECCC MO3HAHUA HCIIOJIB3YCMBIC B XUMHWU CHUMBOJMYCCKHC (3HaKOBI)Ie)

MOJIEJH, TPE0OPa30BbIBATH MOJICIbHBIE PECTABICHHUS — XUMUYECKUH 3HAK (CUMBOI) 3JIEMEHTA,
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XxuMuueckas (opMmyna, ypaBHEHHE XHMHUYECKOM pEaKIMu — TMpH pPEIIeHuH Y4eOHBIX
MMO3HABATEIBHBIX M TPAKTHYCCKUX 3ajad, MPUMEHITh HAa3BAaHHBIC MOJCIIBHBIC TPEICTABICHUS
JUTSI BBISIBIICHUS] XapaKTEPHBIX MTPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUA.

2) 0a30BbI€E HCCIIEA0BATEIbCKUE TeHCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKITHiA;

dbopMynupoBaTh LEAM M 3aJadyd  HMCCIEOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSTENIEHO C(POPMYTUPOBAHHBIE BONPOCHI B KaU€CTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI
TSl POPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BJIa/IeTh HAaBBIKAMHU CAMOCTOSITENIbHOTO IUIAHUPOBAHUA M TPOBEACHHUS YYECHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoOIlecca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABISITH OOOCHOBAHHBIN OTYET O MPOAETIAHHOM
pabore;

MpUOOpPETaTh OMBIT YYCHHUUYECKON MCCIeIOBATENbCKOW M MPOEKTHOM JesSTeNbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pELICHUS
MPAKTUIECKHX 33J]1a4, TPUMECHECHHUIO Pa3IMYHbIX METOIOB ITO3HAHUS.

3) paGora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HHGOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTEpaTypa XHWMHUYECKOTO COJEpXaHWs, CIpaBOYHBIE TOcoOus, pecypchl HHTepHera),
aHANMM3UPOBaTh HWHGOPMALIMIO Pa3NUYHBIX BUAOB H (OPM MPEACTABICHUS, KPUTHUECKH
OLIEHUBATH €€ JIOCTOBEPHOCTH M HEMPOTHBOPEUHBOCTD;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3jIUYHble METOAbl MpPHU IOUCKE U O0TOOope
nH(popManuy, HeOOXOIUMOM ISl BBITIOTHEHHSI YI€OHBIX 3a71a4 OMPEeIEHHOTO TUTIA;

MPUOOPETATh OIBIT HCIIOJIB30BAHUS WH()OPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (opMy TpencTaBieHuss HHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIULbL, PUCYHKHU U IPYTHUE);

WCIIONIb30BaTh HAy4YHBIA #A3BIK B KadecTBe CpEACTBA MpU pPadOTe € XUMHYECKOU
uH(popManuel: MTPUMEHSATh MEXKIpeAMETHbIE ((QU3MYecKHe W MaTeMaTUYeCKUE) 3HAKU W
CHUMBOJIBI, (hOpMYITBI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HAT'TIAAHOCTH.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIa€MOM TEMBI B X0/I€ TUAJIOTa W/WIIA TUCKYCCUH,
BBICKA3bIBATh HJIEH, POPMYITUPOBATH CBOU MPEJIOKECHUS OTHOCUTEIIBHO BBITOIHEHUS
MPEIIOKEHHOM 3a/1a4H;

BBICTYINIAaTh C MpPE3eHTAlel pe3yabTaTOB MO3HABATENBHOM NEATENIHOCTH, MOTY4YE€HHBIX
CaMOCTOATCIIBHO WJIMX COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XUMHYCCKOTO
IKCTIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCIEJOBAHUIO CBONCTB HM3y4ae€MBIX BEIIECTB,
peanu3anuy y4eOHOTO NMpoeKTa, M (HOpPMyTUpOBaTh BHIBOJABI MO pe3yjibTaTaM MPOBEIEHHBIX
HCCIEeI0OBAaHUI MyTEM COIJIacOBaHMS MO3ULIUIN B X0€ 00CYX/I€HUs 1 OOMEHA MHEHHUSIMH.
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PeI‘y.]IﬂTHBHI)Ie YHUBEPCAJIbHBIE y‘leﬁHI)Ie JelcTBHUA:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOK IIO3HABATEIBHYIO ACSATEIBHOCTD,
onpezensis €€ LeNU U 3aa4d, KOHTPOJIHPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
IpeiaraéMblii alnropuT™ JAEHCTBHI NpPU BBINOJIHEHUH YYE€OHBIX M HCCIENOBATEIbCKUX 3a/ad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pEIICHUs ¢ YU4ETOM IMOTyUeHHsI HOBBIX 3HAHHUN O
BEIECTBAX U XMMHUYECKUX PEAKIIMAX;

OCYILECTBIATh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MPOTpaMMBbl 110 XMMHUHM Ha YrilyOJEHHOM YpPOBHE Ha
YPOBHE CpeJHEro o0Iero oOpa3oBaHMs BKIIOYAIOT ClEHU(pHUUECKUe A y4eOHOro mpeaMmera
«XVMHUs» HaydyHble 3HAHUS, YMEHMSI M CIOCOOBI JIEUCTBUH MO OCBOEHUIO, MHTEPIPETALMU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTH 110 MOJTYYEHHUIO HOBOT'O 3HaHMS U NPUMEHEHHIO
3HaHUI B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, a TAKXKe B PEATbHBIX >KU3HCHHBIX CUTYaIUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1mo XMMHH NpPEIMETHBIE PE3yNbTaThl MPEICTABICHBI 110
roJlaM U3y4eHusl.

10 KJIACC

IIpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUs» OTPaXaroT:

c(OPMHPOBAHHOCTh TMPEJICTABICHUI: O MECTEe W 3HAYCHUU OPraHMYECKOW XHUMHU B
CHCTEME €CTECTBEHHbIX HayK U €€ poJiM B 00eCIeUeHUH YCTOMUMBOrO pa3BUTUS YEJIOBEUECTBA B
peleHn npolIeM SKOJIOTHYEeCKOH, PHEpreTHYecKod M MUIEBOM 0e30MacHOCTH, B Pa3BUTUHU
MEJUIMHBI, CO3JaHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB JHEPrUM, B OOECHEYEHUU
palMOHAIBHOIO MPUPOIOIOIb30BaHUsA, B (POPMUPOBAHUU MUPOBO33PEHUS M OOIIEH KYJIbTYpHI
YenoBeKa, a TaKXKe OHKOJOTMUECKM OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY 3/I0pPOBBIO U
NPUPOAHOM Cpee;

BIAJICHHE CHUCTEMOM XHUMHUYECKMX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIOJATAIOIINE
MOHSTHA — XMUMHYECKUI 3JIeMEHT, aToM, SIpO M OJIEKTpOHHAas 00oJoYka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHMS aTOMa, TMOpUIM3alUsl aTOMHBIX
opOutanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEHNEHb OKHCICHMS,
XAMHAYECKast CBsS3b, MOJIb, MOJIIPHAas Macca, MOJSPHBIA O0O0BEM, YIIIEPOAHBIA CKEJeT,
(GyHKUMOHANbHASL TpyIIa, pajuKal, CTPYKTypHble (opMyibl (pa3BEpHYTbIE, COKpaLIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTYpPHas M MPOCTPAHCTBEHHAas (IeOMETpPHUECKasi, ONTHYECKas),
MU30MEPBI, TOMOJIOTHYECKHHA psil, TOMOJIOTH, YIJI€BOIOPOABI, KHCIOPOA- M a30TCOAEPIKAIIHNE
OpPraHUYECKHE COCOUHEHMs, MOHOMED, NOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COEJIMHEHUs; TEOpUH, 3aKOHbI (nepuoanyeckuil 3akoH . M. MenneneeBa, Teopust CTpoeHUs
opraHnyeckux BemecTts A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXpaHEHMs] W TMPEBpPALICHUS OHHEPrUM IMpPHU XHUMHUYECKHX peakIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHMHM, MHPOBO33PEHUECKHE 3HAHUs, JICKAIIME B OCHOBE IOHMMAaHUs
IMPUYUHHOCTH W CHCTEMHOCTM XMMHMYECKHMX SBJICHHMM; IIPEACTABICHUS O MEXaHM3Max
XUMUYECKUX pPEaKUHUH, TEPMOAMHAMMYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTAX UX
MIPOTEKAaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TIPYNI aTOMOB B MOJIEKyJaX (MHIYKTUBHBIA U

Me3oMmepHbId A dexThr, opueHTanTsl | u Il pona); dbakTomornueckue CBEACHUS O CBOMCTBAX,
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coCTaBe, MOJYYeHNH U 0€30MaCHOM MCIIOIb30BaHUM BAKHEUIITNX OPraHUUECKUX BEIIECTB B ObITY
W TIPAKTHUECKOW MACSITEIBHOCTH YEJOBEKa, OOIMX HAYYHBIX TNPUHIMIAX XHUMHYECKOTO
MPOM3BOICTBA (Ha MpUMEpE MPOM3BOACTBA METaHOJIA, epepaboTku HedTH);

c(OPMHPOBAHHOCTh YMEHU: BBIABIIATh XapaKTepHbIC IPU3HAKY MMOHATUN, YCTAHABIMUBATD
WX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONIUE ITOHITHS IIPU ONMCAHUH COCTaBa, CTPOSHHS U
CBOMCTB OPraHMYECKHUX COCAMHCHHH;

c(OPMHPOBAHHOCTh YMEHHIA:

WCTIOJIH30BATh XUMUYECKYIO CUMBOJIMKY IS COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJICTHBIX ) (POPMYJ OPraHUIECKUX BEILECTB;

COCTAaBJIATh YPaBHEHUS XHUMHMYECKHMX peakUuil W pacKpblBaTh MX CYIIHOCTb:
OKHCJIUTEITbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH MOCPEJCTBOM  COCTABJICHUS  3JIEKTPOHHOTO
OanmaHca 3THX peakUWid, peakuuil HOHHOro oOMeHa IyTEM COCTaBJICHHUS HX IOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUIA,

W3rOTAaBIMBATh MOJEIM MOJEKYJI OpraHMYeCKHX BEIISCTB JUIS WUIIOCTPAIMU HX
XMUMHUYECKOT0 M IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTAaHABIMBATH MTPUHAIIIC)KHOCTD N3YYCHHBIX OPTaHUIECKIX
BEILIECTB 10 X COCTAaBY M CTPOCHUIO K OMPENEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucreMatnyeckoid HomeHkiarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC Ha3BaHHA
JUIS  OTHENBHBIX MPEJICTABUTENCH OpPraHMYECKUX BEIIECTB (ITHJIEH, AaIeTHJICH, TOJIYOI,
[JIMLEPUH, STWIEHTIUKONb, (eHos, GopMalbAeru, aneTaiblIeruy, aueToH, MypaBbUHAas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAs, OJICMHOBAas, IMMaJbMHUTHHOBAs KHWCIIOTHI, TIJIUIHH,
aJlaHWH, MaJbTO3a, PPYKTO3a, AHWINH, AUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJ U IPyTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHJ XHUMHUYECKOH CBS3M B OPTraHUYECKHUX
COCIMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- M -CBSI3b, BOJOPOIHAS CBA3b);

Cc(OPMUPOBAHHOCTh YMEHHUSI NPHUMEHSTH IIOJIOKECHUS TEOPUH CTPOCHHS OPraHUYECKHX
BeniectB A. M. bytnepoBa a1 00bsSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (QHU3HYECKUE WU
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUUECKUX BEIIECTB:
aJIKaHOB, NMKJIOAJTKAHOB, AJKECHOB, AKAJWEHOB, aJKHHOB, apOMaTHYECKHUX YIIJIEBOJOPOJIOB,
CIHMPTOB, AlbJETHUAOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOETMHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJTKOB, YTI€BOAOB (MOHO-, TN~ U TIOJTUCAXaPU/IOB),
WITIOCTPUPOBATh TEHETHYECKYIO CBA3b MEXKIY HHMH YPaBHECHHSMH COOTBETCTBYIOIINX
XMMHUYECKHX pPeakluil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh yMEHUS TOATBEPXKIaTh HAa KOHKPETHBIX MPHMEpax XapakTep
3aBUCHMOCTH PEaKLIHUOHHON CHOCOOHOCTH OPTraHMYECKHX COEAMHEHHMH OT KPAaTHOCTH M THIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI3M), B3aMMHOT'O BIMSIHHUS @TOMOB U TPYIII aTOMOB B MOJICKYJIaXx;

c(OPMHPOBAHHOCTh yMEHHS XapaKTEPU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO CHIPBS
(HedTh, MPUPOAHBINA ra3, Yroiib), CIOCOObI €ro nepepaboTKH M IMPAKTHYECKOe MpPHUMEHEHHE
IIPOJYKTOB NEPEPAOOTKH;

c(OPMUPOBAHHOCTh BJIAJCHHUS CHCTEMOH 3HAHMH O eCTECTBEHHO-HAYYHBIX METOJax
MO3HAHUS — HAOMIOACHUU, H3MEPEHUM, MOJEIMPOBAHUH, 3KCIEPUMEHTE (peallbHOM U
MBICJICHHOM) M YMEHHUSI IPUMEHSTH 3TH 3HAHUS;

C(OPMUPOBAHHOCTh ~ YMEHHS NPUMEHATH OCHOBHBIC  ONEPAallMd  MBICIUTEIHHOM
NEeSITeTbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTEMaTH3allMIO, BBIIBICHUE
MPUYHHHO-CJICICTBEHHBIX CBSI3EH — ISl M3yUCHHUSI CBOWCTB BEIIECTB U XUMHUYECKHUX PEaKIHii;
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c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TOHATHSIMH U
MPEICTaBICHUSAMH JIPYTHX €CTECTBEHHO-HAy4YHBIX TIPEAMETOB [uii 0Oojiee OCO3HAHHOTO
MMOHMMAaHMS CYIIHOCTH MaTepUajbHOrO €JUHCTBA MHpPA, UCIIOJIb30BATh CUCTEMHbIC 3HAHUS I10
OpPraHUYECKON XUMHUU AJis1 OOBSICHEHUS M MPOTHO3UPOBAHUS SBJICHUM, UMEIONIUX €CTECTBEHHO-
HayYHYIO TIPUPOLY;

c(OpPMUPOBAHHOCTh yMEHUN: MPOBOJIUTH pacu€Thl MO XUMUYECKUM (Qopmynam U
YpaBHEHUSM XUMUYECKUX PEAKIMA C UCIOJIh30BaHHUEM (DHU3MUECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapAaKTEPHU3YIOIIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXKJICHUI0O XMMHUYECKON (DOpPMYIbI BellecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, MIPOYKTaM CTOpPaHUs, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, AHATU3UPOBATH M OIIEHUBATH C MO3ULIUN
9KOJIOTUYECKOI 0€30MacHOCTH TMOCIEACTBUS OBITOBOM M IPOU3BOJICTBEHHON JESTEIHLHOCTH
YeJIOBEeKa, CBS3aHHOM C TEepepabOTKON BEIIECTB, HWCIIONB30BATH IOJTYYEHHBIC 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PELICHH MPOOJIeM B CUTYaLIUsAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHUH: CAMOCTOSITENHHO IUIAHUPOBATH U MPOBOJUTH XUMUYECKHIMA
AKCHEPUMEHT (TIOJTyYEeHUE W N3YUYEeHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUSCTBECHHBIC PEAKIIHU
YIJIEBOJIOPOAOB PA3IUYHBIX KIJIACCOB M KHUCJIOPOACOAEPKAIIMX OPraHMYECKHUX BEIIECTB,
pelleHne OHKCIEePUMEHTANbHBIX 3a7ad II0 pPACIO3HABAHWIO OPraHUYeCKUX BEIIECTB) C
coOitofeHreM TMpaBuwil  0Oe3omacHOro oOpallleHHss C  BelecTBaMH U JIAOOpaTOpPHBIM
obopynoBanueM, (QoOpMyIHpPOBaTH IENb HCCIEIOBaHUS, IMPEICTaBIATh B pa3audHONl (opme
Pe3yIbTaThI SKCIIEPUMEHTA, aHATHU3UPOBATH U OIICHUBATH UX TOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUIA:

coOoIaTh MpaBUiIa HKOJOTHUYECKU I1eJIeCO00pa3HOro IMoBeIeHUs B ObITY U TPYIOBOM
JEeSITETFHOCTH B LEIAX COXPAHEHHsS] CBOETO 3J0POBBS, OKpYXKAIOMIeH NPHPOTHOW Cpenbl U
JOCTHXKEHHSI €€ YCTONYHUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCWCTBHUS HA >KUBBIE OPraHU3MBI OMPEeIEHHBIX
OpraHUYeCKUX BEUIECTB, MOHUMAasA cMbIci noka3aresns [1/1K;

aHAIM3UPOBATh  IEI€COO0Pa3HOCTh  MPUMEHEHHs ~ OPraHHMYeCKHUX  BEIIeCTB B
MIPOMBIIIJICHHOCTH ¥ B OBITY C TOYKH 3PEHHSI COOTHOIICHUSI PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEJICHANIPABICHHBIA TOUCK XHUMHYECKOMN
uH(pOpMalU B Pa3IMYHBIX HCTOYHMKAX (HaydyHas W ydyeOHO-Hay4yHas JTUTepaTypa, CpeacTBa
MaccoBoil wH(popManuu, VHTEpHET W JApyrue), KPUTHYECKH aHAJTU3UPOBATH XUMUYECCKYIO
nH(popMmanuro, nepepadaTeiBaTh €€ U MCIOIL30BaTh B COOTBETCTBUHU C IMOCTABJICHHOW Y4eOHOMU
3aJadeil.

11 KJIACC

[IpenMeTrHbsie pe3ynbTaThl OCBOeHHsS Kypca «OOmass W HeopraHuuyeckas XUMHs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHHUA: O MAaTEPHUATILHOM €MHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTHU SIBIIEHUH TPUPOJIBI, O MECT€ U 3HAYECHUH XHWMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poiu B 00ECIEYCHUH YCTOWYMBOTIO Pa3BUTHA, B PEUICHUU MPOOJIEM HKOJIOTUYECKOMH,
SHEPreTUYecKod U TMHUIIEBOH 0e30MacHOCTH, B Pa3BUTHM MEIULMHBI, CO3JaHUM HOBBIX
MaTepuagoB,  HOBBIX  HCTOYHHKOB  JHEPrudM, B  OOECMNEYCHHH  PAIOHATBHOTO
MIPUPOIOTIONB30BaHMSA, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIECH KyJIbTYPHI UEIOBEKA, a TAKKE
9KOJIOTMYECKH 0O0OCHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJHON Cpelie;

BIIQJICHHE CHCTEMON XHMHUYECKUX 3HAHHWHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHATHUS — XUMUYECKHUI DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AIEKTPOHHAs 000JI0YKa aTOMa, S-
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, Pp-, d-aromMHBIE OpOHMTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aTOMa, THOpHIM3alus
aTOMHBIX OpOWTaneil, MOH, MOJEKyjJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb
OKHUCJIGHUS, XHMHYECKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeTa/uInyeckas, BOJOpOJHAs),
KpUCTaJIJIMNYECKasl peIIETKa, XMMUYECKas pPEaKlMs, PacTBOP, SJIEKTPOIMTHI, HEIIEKTPOJIUTHL,
JJIEKTPOJINTUYECKAST ~ JUCCOLMALMsA, CTENEHb JUCCOLMALMM, BOJOPOJHBIM  IIOKAa3aTellb,
OKUCJIUTENb, BOCCTAHOBUTEIb, TEIUIOBOM 3((HEKT XMMHUECKON peakliu, CKOPOCTh XUMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUUM M 3aKOHBI (TEOpHUS DIEKTPOIUTUYECKOU
JIycconranuy, nepuoanyeckuid 3akon .M. MeHneneeBa, 3aKOH COXpPAaHEHUS MacChl BEILECTB,
3aKOH COXPaHEHUs M MPEBPAILEHUS SHEPrUU NPU XMMHUYECKUX PEaKLUMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOIINUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK XMMUH,
MHPOBO33PEHUECKUE 3HAHHWA, JIEXKAllHe B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHCTEMHOCTH
XMMHUYECKHUX SIBJICHHUI; COBPEMEHHBIE NPEICTABICHHUS O CTPOCHHMM BELIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAaJAMOJEKYJISpPHOM YpPOBHSX; IPEACTABICHUS O MEXaHHU3Max
XUMUYECKUX pEakUUid, TEPMOAMHAMHYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTAX MX
IIPOTEKAaHUsA, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JAMCIEPCHBIX CHUCTEMAX;
(hakToNOrMuecKue CBEJICHUsI O CBOMCTBAX, COCTaBE, MOJyYEHUH U OE€30MacCHOM HCIOJIb30BaHUU
BAXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATeTbHOCTH YeNOBEKa,
OOIIMX HAyYHBIX MPUHLIUIIAX XUMHUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOILUE IOHATHS IPHU ONHCAHUU HEOPraHUYECKHX
BEILECTB U UX NPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JJII COCTaBIICHUS
¢dopMyn BeleCTB M YypaBHEHMH XWMHUECKUX PEAKIMH, CHUCTEeMAaTHUECKyI0 HOMEHKJIATYypy
(IJUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEENIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKHUX
JJIEMEHTOB B COEJIMHEHUSX, BUJ XUMHUYECKON CBA3M (KOBAJIECHTHAs, MOHHAs, METaJUINYECKas,
BOJIOPOJHAS ), TUIl KPUCTAJUITMUECKOHN PEIIETKY KOHKPETHOT'O BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BHUJAA
XMUMHAYECKON CBSI3UM M TUMNA KPUCTAJUIMYECKOH perméTKku, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHuUs KOBAJIEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh YMEHHUH: KiacCU(PULUUpPOBaTh: HEOPraHUYECKHE BEIIECTBA IO HX
COCTaBY, XUMHUYECKUE PEAKLUUU IO Pa3IMYHBIM NPU3HAKAM (YUCIY U COCTaBY pEarupyroliux
BEIIECTB, TEIJIOBOMY O3(QQEeKTy peakuuH, HW3MEHEHHIO CTEleHEeH OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTajau3aTropa U JIpYrue); cCaMOCTOSTENbHO BBIOMpPAaTh OCHOBAaHUS M
KpUTEpUH I KJIacCU(UKALIUY N3y4aeMbIX BELIECTB U XUMHUUECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI pACKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. W.
MenneneeBa U JIEMOHCTPUPOBAaTH €0  CHUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO U
MIPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMUYECKHX JJIEMEHTOB IEepBOro—4erBéproro mnepuonos llepuogmueckont cucremsr JI.H.
MeHnaeneeBa, UCNONIB3ysl MOHATUS «IHEPreTUYECKHE YPOBHHY, «IHEPIeTHUECKHUE MOJYPOBHNY,
«S-, p-, O-aToMHBIE OpOWTaNM», «OCHOBHOE W BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHUS
aToMa»; OOBSICHATb 3aKOHOMEPHOCTM HM3MEHEHHUS CBOMCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEJIMHEeHUH 110 TiepuoaaM u rpynnam Ilepuoguyeckoii cucremsl [. 1. MenaeneeBa, BaJeHTHbIC
BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUS UX AJIEKTPOHHBIX 000JI0UEK;
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c(OpMUPOBAHHOCTh yYMEHHUH: XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XUMHUYECKUE
CBOMCTBa BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE T€HETHUYECKOW CBSA3U
M€Ky HEOPTaHMYECKUMU BEILIECTBAMMU C IIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKHUX
pEaKLHii;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYITHOCTh: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeICTBOM COCTABIICHUs AJIIEKTPOHHOIO OajaHca 3TUX Peakluil; peakiyuil HOHHOTO
oOMeHa MyTEM COCTaBICHHS HMX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpaBHEHW; peakuuit
TUAPOJIN3a; PEaKIMil KOMIUIEKCOOOpa3oBaHUsA (HA TPUMEPE THUIPOKCOKOMIUICKCOB IMHKA M
AJTIOMHHHS);

c(OpPMUPOBAHHOCTh yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUECKHX
peakuuii ¢ y4€TOM MX DSHEPreTHYECKHUX XAPAKTEPHUCTHK, XapaKTEP H3MEHEHHS CKOPOCTH
XUMHYECKON peakiiu B 3aBUCHMOCTH OT Pa3jMYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEICHUs
XUMHUYECKOT'O PAaBHOBECHSI MOJ] BIUSHUEM BHEIIHUX Bo3aercTBuid (mpuniun Jle [llatense);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XUMUYECKUE PEAKIINHU, JIeKAIINe B OCHOBE
MPOMBIIIJICHHOTO TIONYYEHUS] CEPHOM KHUCJIOTHI, aMMHUaKa, oOIlHe Hay4YHbIE MPUHIUIIBI
XUMUYECKUX TMPOM3BOJCTB; IEJIECOO0Pa3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHHUS PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHMI O METO/IaX HAYYHOTO MMO3HAHUS SIBICHUN
NpUPOIbl — HaAOIIOJEHHWe, UW3MEpPEeHHe, MOJACIUPOBAHUE, OKCIEPUMEHT (peayibHBIA U
MBICIICHHBII), UCMOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS TPHU
SKCTIIEPUMEHTAIPHOM HCCJIEIOBAHUHM BEIIECTB U I OOBSICHEHUS XHMHUYECKUX SIBICHHH,
MMEIOIINX MECTO B IPUPOJE, IPAKTUUECKOM IE€SITEIBHOCTH YEIOBEKA U B TIOBCEHEBHOM )KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHUS BBISIBIISITH B3aMMOCBSA3b XUMHUUECKHUX 3HAHUH C MOHITHIMH U
MPEICTABICHUSIMU  IPYTHX C€CTECTBCHHO-HAYYHBIX IPEAMETOB I 0ojiee OCO3HAHHOTO
INOHUMAaHHUS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI: C UCIIOIH30BAHUEM MOHATHI «MaccoBasi
JI0JIs1 BEIIECTBA B PAaCTBOPE» M «MOJIIpHAsl KOHLIEHTpALMs»; Macchl BellecTBa Wi 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJHOTO M3 YUAaCTBYIOIINX B PEAKIIUU
BEIIECTB; TEIJIOBOTO 3P deKTa peakiuu; 3HaAYCHHs] BOJOPOIHOTO MOKA3aTENsl paCTBOPOB KHUCIIOT
W IIeJoYeld ¢ M3BECTHON CTEMEHBIO JMCCOMMAIMH; Macchl (00BEMa, KOJWYECTBA BEIECTBA)
MPOYKTa PEAKIMH, €CJIA OJHO U3 UCXOJHBIX BEILECTB JIaHO B BHUJIE PACTBOPA C ONpPEACIEHHON
MacCOBOW JIOJNIEH PACTBOPEHHOTO BEIIECTBA WM JAaHO B HM30BITKE (MMEET MPUMECH); JIOJH
BBIXO/Ia MPOJIyKTa peakluun; 00bEMHBIX OTHOILICHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIHHO TUIAHUPOBATh U MPOBOJUTH XUMUUYECKUN
SKCTIEPUMEHT (TIPOBEICHHUE PEAKIIMA HOHHOTO OOMEHa, TOJTBEPKICHHE KaueCTBEHHOT'O COCTaBa
HEOPTraHMYECKUX BEIECTB, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIbIO MHANKATOPOB,
W3YYCHHE BIUSHUS Pa3INYHBIX (AaKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKINH, pEIIeHue
9KCIIEPUMEHTANIBHBIX 3a7au Mo TemaMm «Mertamib» U «HemeTtannsl») ¢ cobmtogeHneM IpaBuil
0e30macHOro oOpaleHusi C BElIECTBAMU W JaOOpaTOpHBIM 00OpyIdOBaHHEM, (OPMYIUPOBATH
Iedh HCCICMAOBAaHUS, TNPEACTABIATh B PAa3IHUHOM (opMe pe3ynbTaThl IKCIICPUMEHTA,
AQHAJM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHUI: COOMIOATh MPaBUIIA MOJIB30BAHUS XUMUYECKOW MOCYION U
1abopaToOpHBIM 000pYIOBaHHEM, OOpaIEHUsI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKUX OIBITOB, HKOJOIMYECKH IIeJ1eCO00pa3HOro
MOBEJACHUST B OBITY M TPYHOBOM [EATETBHOCTH B LENSAX COXPAaHEHHUS CBOETO 3J0POBBS,
OKpYKalolllell NPUPOIHOW Cpeabl M JNOCTHXKEHUS €€ yCTOMYMBOTO pPa3BUTHS, OCO3HABATH
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ONACHOCTh TOKCHYECKOI'0 JCHCTBHS HA >KUBBIE OPraHU3MBbl OINPENCIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazareis [TJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYLIECTBIIATH II€JICHANIPABICHHBI MOUCK XUMHYECKON
uH(pOpMalU B Pa3IMYHBIX HCTOYHWKAX (HAaydyHass M y4yeOHO-Hay4yHas JTUTEepaTypa, CpeicTBa
MaccoBor uH(popmanuu, WHTEpHET W Jpyrue), KPUTHUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
nH(popMalnio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUM C IMOCTaBICHHOW yueOHOU
3a/1auen.
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[NPOI'PAMME
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https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBo 4acoB

DJieKTpoHHbIEe (H(poBbBIE)

Ne ni/m Kontpoasnbie | IIpakTnueckue
NMPOrpamMMmblI Bcero o0pa3oBaTeIbHbIE PeCYPChI
padoTsbI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenne atoma. Ilepnonnueckuii
IT
1.1 SAKOH 1 Lieprourieckas cuetema 9 https://m.edsoo.ru/R39EAGJPC
XHUMHYECKHX deMeHToB /1. M.
Menneneena
.M
1.2 Crpoetnite setiectra. Mroroobpasie 11 1 https://m.eds00.ru/W4FD2VJF8
BEIICCTB
1.3 XUMHUYECKUE PCAKIUH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro o pasneny 39
Pa3pnen 2. Heopranuueckass Xumust
2.1 Hemerais 31 1 3 https://m.edso0.ru/SNCC2YQRJ
2.2 MeTaiis 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Hroro no pazneny 54
Pa3gen 3. XuMus u :Ku3Hb
M . X
3.1 CTOABT TOSHAMILL B XUMIH. AHMILH 9 https:/m.eds00.ru/2Q4016NXK
JKU3Hb
Hroro o pasueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 3
ITPOT'PAMME
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ITPOBEPSEMBIE HA EI'D 11O XUMHWUHU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM INPOT'PAMMBI CPEJTHEI'O
OBLIEI'O OBPA30OBAHUA

Kon
NPoBEePsIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

1

BiageHnne cucteMol XUMUYECKHUX 3HAHUM, KOTOPAsi BKIIIOYAECT:

11

OCHOBOIOJIAraIIue MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, H30TOIIbI,
3JIEKTPOHHAst 000J04YKa aToMa, S-, p-, d-3IeKTpOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHME aToMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, ANIEKTPOOTPHUIATEIBHOCTD, CTETeHb OKHCJICHUS,
XUMHYECKasi CBs3b (G- W T-CBA3b, KpATHBIE CBSI3W), THOpUAM3AIMUSL
aTOMHBIX oOpOWTanell, KpUCTAIINYEcKas pemeTKa, MOJb, MOJSpHAs
Macca, MOJSpHBIE 00BEM, MOJSpHAas KOHILIEHTPALMS, PacCTBOPHI
(MCTHHHBIC, AWCIEPCHBIE CHCTEMBbI), KPUCTAJUIOTHIPATHI, YIJIEPOIHBII
cKenerT, (yHKIMOHAJIbHAS TPYIIA, pPaAMKall, U30MEphl, CTPYKTYpHAas
¢dopmyna, uzomepusi  (CTpyKTypHas, reoMeTpuueckas  (Imc-,
TPAHCU30MEpHsI), TOMOJIOTHYECKUH pSI, TOMOJOIH, YIJIIEBOAOPOIHI,
KHCJIOPOJI- U a30TCOJEpIKAIIUE COCTMHEHUS, OMOIOTHYECKH aKTHBHBIC
BeIlIecTBa (YriIeBOAbI, KUPHI, OEITKN), MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMUHT, THITHI
XUMHUYECKHX peakiHil (OKHCIUTENIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SHAOTEPMHUYECKHE, PEeaKIM MOHHOIO OOMEHa, TOMO- U T€TepOTeHHBIE,
oOpaTtuMble U HEOOpAaTUMBIE), PACTBOP, AJICKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPONIUTHYECKAS] JUCCOLHUAIUS, CTETIeHb TUCCOIMAIIUN, OKUCIUTEb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTh XUMHYECKOW  pEaKIuw,

XUMHNYCCKOC paBHOBeCI/Ie)

1.2

TEOPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHUS OPraHMYeCKHX
BemiectB A.M. BytiepoBa, Teopusi 3IEKTPOIUTUYECKON AMCCOIUAINH,
[epuoanueckwnii 3axkoH J.M. MeHneneeBa, 3aKOH COXpaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHH, MHUPOBO33PECHUECKHUE
3HAHMUS, JISKAIIUE B OCHOBE IOHMMAHUS NPUYUHHOCTU U CUCTEMHOCTH
XMMHYECKUX SBJIEHUW, COBPEMEHHBIC TMPEJACTABIEHUS O CTPOEHUH

BEILECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

1.3

MpeacCTaBJICHUA 0 MCXaHUu3Max XUMHNYCCKUX peaKHI/II\/JI,

TCPMOANHAMHUYCCKUX n KHHETHYCCKUX 3aKOHOMCPHOCTAX nux
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IMPOTCKAHUA, O XUMUYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTEMAX

1.4

Q)aKTOHOFH‘ICCKHe CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHUU U
Oe30mmacHOM HUCIIOJIB30BaHNN Ba)KHEHIIIMX HCOPraHNYCCKUX n
OpTraHN4YCCKUX BCHICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH

YCJIOBCKA

1.5

o0mye HaydHble TMPUHIMIIBI XUMHYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, MepepaboTKH

HedTH)

CdopMHUPOBAaHHOCTH YMEHHH BBISIBIIATH:

2.1

XapaKTCPHBIC INPpU3HAKH U  B3aMMOCBA3b  U3YYCHHBIX HOH?ITI/II>'I,
NPUMCHATH COOTBCTCTBYIOIIWC IIOHATUA TIPHU OIIMCAHWU CTPOCHUA U

CBOMCTB HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBpaALCHUN

2.2

B3aMMOCBSI3b XMUMHUYECKUX 3HAHUN C TMOHATHSIMHU W TPEACTABICHUSIMU
JIPYTUX MPEAMETOB sl 0OJiee OCO3ZHAHHOTO MOHUMAHUS M OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTO €AWHCTBA MHUPa

CdopmMrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HaAauMMCHOBaHUs XHMHUYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHApOAHOTO COro3a
TeOpeTI/I‘-IeCKOf/'I u HpHKJIa,HHOfI XUMHU W TPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YYCHHBIM KJIaCCaM OpPraHU4YCCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHA (POpMyNT HEOpPraHW4eCKHX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKUEC BCUICCTBA, CaMOCTOATCIIBHO BI)IGI/IpaTB OCHOBAaHHsA H

KPUTEPHU IS KITACCU(PUKAIIMN N3yYaeMbIX XUMUYIECKIX 00BEKTOB

4.2

OPraHnvdcCKrUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHA H

KPUTEPUH IS KINacCU(PUKAIIMH N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

[0 Pa3JIMYHbIM NpU3HAKaM (YUCIY M COCTAaBYy pearupyrollux BeIIECTB,
TemIoBoMy 3((dekTy peakuuu, W3MEHEHUIO CTENeHeH OKUCIeHHUs

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

ChopMHUpPOBAHHOCTh YMEHHUS XapaKTEPHU30BATH JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSHMHM) ¥ HWOHOB
XUMHUYECKHX 3JIeMeHTOB 1 — 4 nepuonoB Ilepronnueckoit cuctemsl ..
MeHeneeBa U UX BaJCHTHBIE BO3MOXKHOCTH, HCTIOIB3Ys TOHATHUS S-, p-,

d'SJICKTpOHHBIe 0p6I/ITaJ'II/I, OHEPIrCeTUYICCKHUEC YPOBHU
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C(bOpMI/IpOBaHHOCTB YMCHUA O0OBSACHSITH 3aKOHOMCEPHOCTH H3MCHCHUSA
CBOMCTB XMMHYECKHUX DJIEMEHTOB M 06pa3yeMHX HMH COCIUHECHHUU II0

nepuojaM U rpymnmnam

ChopMUpOBaHHOCTb YMEHHUS COCTABIISATh YPAaBHEHUS XUMHUYECKUX

peaxIuii ¥ pacKpbIBaTh UX CYITHOCTb:

7.1

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OaaHca ATUX PeaKIHi

7.2

YPaBHEHUS DPEaKLUM pa3JIMYHBIX THUIIOB; IIOJHBIE M COKPAIEHHBIE
ypaBHEHHUS peaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TU peaKUUU UIYT A0 KOHLA

7.3

peaxuii TUAPOJH3a, peakuii KOMIUIEKCOOOpa3oBaHMs (Ha NpUMepe

TUAPOKCOKOMIUIEKCOB IUHKA U aJTFOMHUHHUS)

CdopmupoBaHHOCTH YMEHUS MOATBEPKIATH:

8.1

Ha KOHKPETHBIX IIPUMEpPAX XapaKTep 3aBUCUMOCTH pPEaKLIMOHHOMN
CHOCOOHOCTH OPraHMYECKUX COCIMHEHWH OT KpPaTHOCTH U THIA
KOBAJICHTHOH CBSI3U (G- M M-CBSA3H), B3aMMHOI'O BJIMSHUSA aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKKe OT OCOOCHHOCTEH pean3aluy pa3InuHbIX

MEXaHU3MOB MPOTEKAHMS PEAKIUN

8.2

XapaKTCPHLIC XHMUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

JKCIEPUMEHTAMU U 3aIACAMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHUpPOBAaHHOCTh YMEHHMsI XapaKT€pHU30BaTh COCTAaB W BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAICKAMUX K ONpPEAeIEHHBIM KiaccaM |
rpynmnaM CoeIMHEHUHN (MPOCThIe BEIIeCTBA, OKCHU/IbI, TUIPOKCHUIBI, COJIH;
yII€BOJIOPOABI, IPOCThIE 3(DUPHI, CIUPTHI, PEHOIBI, aJbACTHAbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(QUPBI, >KUPBI, YIJIEBOJbL, AMHUHBI,

AMUHOKHCIIOTBI, OCITKHN)

10

ChopMupoBaHHOCTH yMEHHS MPOBOAMTH PACUETHI MO XUMHYECKHM
dbopMylnaM U YpaBHEHHMSM XHUMHYECKHX PEaKIHi C HCIOIb30BAHHEM

(I)I/I3I/I‘{eCKI/IX BCJINYHMH:

10.1

MacCChblI (06’béMa, KOJIMYECTBA BCH_IGCTBa) npoayKra p€akuuu, €CiIu OJHO
N3 UCXOAHBIX BCHICCTB JaHO B BUJIC paCTBOpaA C OHpC,Z[CJ'IéHHOfI MacCOBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WIIH JJAHO B U30BITKE (MMEET IPUMECH)

10.2

MaccoBOW WM 00BbEMHOI 10JIM, BBIXO/1a IPOAYKTA PEAKIIMH

10.3

TETUIOBOTO 3P eKTa peaKImii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

110 HAXOXKJICHHMIO XUMHUUYECKOMH (I)OpMy'J'ILI BCIICCTBA
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11

Brnanenue cucrtemMol 3HaHMM O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
IIPUPOJIBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHATH
9TU 3HAHUS TPU SKCIIEPUMEHTAIBHOM HCCIEAOBAHUM BEIUECTB U JUIA
OOBSICHEHUS] XUMHUYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTH‘IeCKOﬁ JIEATEIbHOCTH YE€JI0BEKAa U B IOBCEIHEBHOM JKU3HU

12

ChopMupOBaHHOCTH YMEHHUSI TPHUMEHSATh (UCIIONB30BaTh) 3HAHHS O
COCTaB€ W CBOMCTBAX BEHIECTB ISl SKCICPUMEHTAIBHON MPOBEPKHU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XHUMHUYECKUX
peakiuii M TMPOTHO3UPOBAHMS BO3MOMXKHOCTEM HMX OCYILIECTBIICHHUS,
CUCTEMHBIC XWMHUYCCKHUE 3HAHHS JJI1 OOBSICHECHUS W TPOTHO3UPOBAHHUS
SBJICHUHM, WMEIOINX €CTECTBEHHOHAYUYHYIO TIPUPONY; JUISI TPUHSITHS

IPaMOTHBIX pellIeHu MPobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopMUpoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHYECKHUIT
9KCIIEPUMEHT (MOJlydeHHEe U H3Y4YEHHE CBOICTB HEOPraHMYeCKHX U
OpraHMYECKHX BEIIECTB, KAYECTBEHHbIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHCIOPOACOIECPKAIIUX OPraHUYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIBHBIX 3ama4 1o pacno3HaBaHUIO
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB) C COOMIOCHHEM TMPaBUI
Oe3omacHoro  oOpamieHuss C  BeIecTBAaMM U J1a0OpaTOPHBIM
obopynoBanueM; (HOpMYIUPOBATH LIETTU UCCICIOBAHHUS;, MPEJCTABIATH B
paznuuHOi (opme pe3ynbTaThl AKCIEPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTDH

14

ChopMHPOBAaHHOCTE YMEHHSI OCYLIECTBIIATH IIEJICHANPABICHHBI MOUCK
XUMHUYECKON MH(OpMAIMY B pa3IMYHBIX HCTOYHUKAX (HaydHast U y4eOHO-
Hay4yHas JIUTepaTypa, CpeAcTBa MaccoBoi uHbopManuu, ceTb IHTepHEeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMamuio,
nepepadarbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C IOCTABJICHHOU

yueOHOM 3aadeit

15

ChopMupoBaHHOCTh YMEHHSI  NPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHUBAaTh HMH(DOPMAIMIO C TIO3UIHMK SKOJOTHYECKOW OE€30MacHOCTH
MOCJIC/ICTBUI OBITOBOM M IPOWU3BOJICTBEHHOW JCSTEILHOCTH YEJIOBEKa,
CBSA3aHHOM C TepepadOTKONW BemeCTB; CHOPMUPOBAHHOCTh YMEHHUI
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, IMOHWUMAas CMBICI TOKa3aTels MpeaebHON
JOMYCTUMOM KOHIEHTpAallUd, W TOSACHATH Ha MpUMepax CIOCOObI
YMEHBIIICHUS U TIPEIOTBPAILECHHUS] X BPEIHOTO BO3JEHCTBUS HA OpTraHU3M

YCJIOBCKa
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IHHEPEYEHD 3JIEMEHTOB COAEP)KAHMUSA, IIPOBEPAEMBIX HA EI'J 110

XM
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
1 TeopeTnueckre OCHOBBI XUMUHU
Crpoenune BemectBa. CoBpeMeHHasi MOJENIb CTpPOEHMsI aToMa. PacmpeneneHue
JJMIEKTPOHOB 10 DJHEpreTHUeckuM YpoBHAM. Kiaccudukanus XuMHUYECKUX
11 aeMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPreTUYECKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXJEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs
KoH(Urypaius aroma. BalieHTHbIE 2IeKTPOHBI
Ilepuonuueckas cuctemMa xumudeckux diaemeHTtoB .M. Menneneesa.
Ousnueckuit cMbicn Ilepuoanyeckoro 3axkona .M. Menneneesa. IIpuuunsl u
1.2 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB DJJIEMEHTOB M HX COEIMHEHHUH IO
nepuojaM M TpynnaM. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB IIPOCTBIX
BEIIECTB, BOJOPOIHBIX COEIMHEHUM, BBICIINX OKCHJIOB U TUAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpunareabHoCcTh. CTENeHb OKUCIEHUS
Buaer xumudeckoi cBs3M (KOBaJleHTHAs, MOHHAsI, METaJUIMYecKasi, BOJOPOIHAS)
14 U MeXaHU3MbI e€ 00pa3oBaHus. MeXxMOEKysIpHbIe B3auMoiecTBus. BemecTa
' MOJIEKYJSIPHOTO W HEMOJIEKYJIIDHOTO CTpPO€HHUs. Tulbl KpHUCTaNIMYECKUX
peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON pEIIETKI
15 Xumuyeckass — peakuus.  Knmaccudukamuss ~— XUMHYECKHX — peakuuid B
' HEOPraHMYECKON U OPraHN4YECKOM XMMHH. 3aKOH COXPAaHEHHS MAaCChI BEIIECTB
1.6 CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB
1.7 TemoBeie 3¢ hexTl XUMUYECKUX peakuuil. TepMOXUMUYECKHe ypaBHEHUS
18 OObpatumble peakuuu. XUMHUECKoe paBHOBecue. DakTOphl, BIUSIOIIUE Ha
' cocTossHMe XuMuueckoro papHosecus. [Ipunnun Jle [latense
Dnextponutnueckas auccouuanus. CuibHble W ciabbie 3nMeKkTponauTsl. Cpena
1.9 BOAHBIX PAacTBOPOB BEIECTB: KHCIAsd, HEWUTpalpHas, uienodHas. CTeneHb
aucconuanuy. Peakuuy noHHOTO 0OMeHa
110 Iunponus coneii. Monnoe mpousBenenue Boabl. Bogopoausiii nmokaszarens (pH)
' pacTtBopa
CriocoObI BeIpaKeHHS KOHIICHTPALMU PACTBOPOB: MaccoBasi A0 paCTBOPEHHOTO
1.11 BEILIECTBA, MOJIApHAs KOHLEHTpalus. HacbllleHHblE M HEHaCBILICHHbIE
pacTBOpBL, PaCTBOPUMOCTh. Kpuctamioruaparst
112 OxucaNTENbHO-BOCCTAHOBUTEIbHBIE peaklMy. [loBeneHne BelecTs B cpelax ¢
' pa3HbIM 3HaueHueM pH. MeTobl 3eKTpoHHOTro OanaHca
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1.13

DJEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OcCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Krnaccudukanus Heopranmueckux coequHeHnit. HomeHknatypa HeopraHu4ecKux

BCIICCTB

2.2

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METAIJIOB (HATpUM, Kajuil, KaJbLUH,
MarHui, ajdlOMUHUN, IIUHK, XpOM, KeJe30, MeIb) U uX coeauHeHuil. OOmme

CII0COOBI MNOJIYy4YCHUSA MCTAJIJIOB

2.3

XWMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbI, a30Ta,
dbocdopa, yrmepoga M KpEeMHHs) M HUX  COCAUHEHHH  (OKCHIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUIN )

2.4

I'enetnueckas CBSI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

I/I,ZLCHTI/I(I)I/IKaLII/IH HCOPTaHNYCCKUX COE€IUHEHHUI. KauecTBenHnbie pcaknuu Ha

HCOPraHNMYCCKHUEC BCIICCTBA U NOHBIL

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHBIC TOJIOKEHHA TEOPUM XMUMHUYECKOTO CTPOCHMS OpPraHUYECKHX
coenuHeHuit A.M. bytnepoBa. YriuepoaHslii CKEJIET OpraHU4EeCKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBS3U. SP3-, SP2-, SP-ruOpuan3anuu
opOuraneil aToMOB yriiepoja. 3aBUCUMOCTb CBOIMCTB BEIECTB OT XMMHYECKOT'O

CTPOCHUS MOJICKYII. T'omonoru. I'oMmonoruueckui pAan. I/I30MCpI/IH " N30MEPbI

3.2

Ilonstne o  ¢yHkuMoHanmbHOM  rpynme.  OpHeHTanuoHHBbIE 3 EKTHI

3aMECTUTEIIEN

3.3

[lpencraBnenne o kiaccuukanuu OpraHMYecKux BemiecTB. HomeHkmarypa
OpraHMYECKHX COEIMHEHUN (CUCTEMAaTU4eCKas) W TpPUBUAJIbHBIE Ha3BaHUS

BOXHEHIIUX MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOomHOpaAUKANIBHBIA M HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHEe O

Hykneoduie u snexrpoduie. [Ipasuno MapkoBaukosa. [IpaBuio 3aiineBa

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA aJKAHOB: raJIOT€HUPOBAHUE, JETUAPHUPOBAHUE,
TEPMHUYECKOE pa3I0KEHUE, KPEKHHI, H3oMepuszauus, ropenue. Ilomydenue
ankaHoB. [luknoankanel. Cnenuduka CBOWCTB IMHUKIOAIKAHOB C  MaJlbIM

pasmepoM nukiIa. Peakiuy mprucoeIMHeHNS U PaIUKAIBHOTO 3aMEIICHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUHEHUs (TaJlOr€HUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, TUApATallusi), TOPEHUsl, OKHCICHUS U
nonuMepuzanuu. [IpoMblnuieHHble W Ja00paTOpHBIE CIOCOOBI  MOJyYEHUS

AJIKCHOB

3.7

Ankanuenbl. XMMHUYECKHE CBOMICTBA aJKaJUEHOB: PEAKLUM IPUCOECIUHEHUS
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(FI/I)IpI/IpOBaHI/IC, FaHOFGHI/IpOBaHI/IC), ropeHud " MNOJIMMEpU3alUH. HonyquI/Ie

aAJIKaJHUCHOB

3.8

AnkxuHpl. XMMUYECKHUE CBOMCTBA: pcaknuu IMpUuCoOCANHCHUA (FaHOFeHI/IpOBaHI/Ie,
TUAPUPOBAHUC, THApaTallnsd, FI/I,Z[pOFaJ'IOI"eHI/IpOBaHI/Ie) KaK CcI1oco0 MMOJIy4CHUsA
NOJIMMEPOB W APYIruXxX IIOJIC3HBIX TPOAYKTOB. Peakmuu 3amenieHus. rOpCHI/IC
AllCTUJICHA KaK HCTOYHHK BBICOKOTEMIICPATYPHOI'O INIAMCHHU JIA CBApPKU U PE3KU

MCETAJIII0B. HpI/IMeHeHI/Ie aliCTHUJICHA

3.9

Apenbl. XUMHYECKHE CBOWCTBa OCH305a: pEaKIUHh DIICKTPOPHUILHOTO
3aMeIleHus, NPUCOENUHEHUs (TUAPUpPOBaHME, TaJOreHupoBaHue). Peakuns
ropenust. OCOOEHHOCTH XMMHYECKHUX CBOHCTB Tosryosia. [lomydenune Oen3oia.
OcobeHHOCTH XMMHUYECKMX CBOMCTB crtupoia. [lonmumepusanus crupoda.

CriocoObI TOTy4eHHUsT ¥ IPUMEHEHUE apPOMAaTUYECKUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOMCTBa:
B3aMMOJIEHCTBUE €  HATPUEM KaK CHOCOO  yCTAHOBJICHHS  HaJIWYMS
THJIPOKCOTPYMIbI, €  TaJON€HOBOAOPOJAMU  KaK  CIOCOO  IMOJIydeHHs
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeruapaTanus. Peakuus ropenus.
[lony4yenue »sTaHONa: peakuuss OpPOXKEHUS IUIIOKO3bI, THIpaTalys 3TUIICHA.
OTUJECHITIMKONIb W TIIMLEPUH KaK IPEICTaBUTENIN IMPEAEIbHBIX MHOIOATOMHBIX

CIIMPTOB

3.11

®denon. XumHuueckue cBoWcTBa (peHona (peakuuu C HaTpUEM, THAPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpENeiIbHBIX albJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHBbIC PEAKIUU Ha KapOOHWIBHYIO TPYIIy (peakuus «cepeOpsHOro
3epkana», B3aumoaeiictue ¢ ruapokcunom menu (Il). Ilonmyuenue npenenbHbIX
albJACTUIOB: OKHUCJIICHHE CHUPTOB, THUIApaTalusi aneTwieHa. AIIETOH Kak

npeacTaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUSA allICTOHA

3.13

KapOoHOBbIE KHCIIOTHL. XHUMHYECKHE CBOMCTBA NpEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypPaBbHHOM KHCIIOTHI.
[lonyuenue mnpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIJIOT: OKHCIJIEHUE
AJIKaHOB, AJKEHOB, IIEPBUYHBIX CIUPTOB, aJbICTHIOB. BeIcIIne npenesbHbIE U

HeTpeeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuple »¢pupbl u kupbl. CrocoObl TONYyYEHHUS CIOXKHBIX 3(QHUPOB.
Obpatumoctp peaknuu sTepudukanuu. IlpuMeHnenue crnoxHbIX 3(UpPOB B
MUIIEBONH W TapOMEpPHOM MPOMBIITUIEHHOCTH. JKUpPBI Kak CJIOXKHBIE 3(PUpbI
[NIMLIEPUHA U BBICHIMX KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOICTBA KHPOB:
TUAPUPOBAHUE, OKHUCIEHUE. ['Maponu3, WM OMBUICHHE, >KUPOB Kak CIOco0

MMPOMBIIIJICHHOT'O TIOJTYUCHUA COJICH BBICIIHUX Kap6OHOBLIX KHUCJIOT. MBIIIA Kak
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COJIM BBICHINX Kap6OHOBI>IX KHUCJIOT

3.15

XUMHUYECKUE CBOMCTBAa TJIOKO3bl: pEaKIUM C YYacCTHEM CIHMPTOBBIX H
JIBJICTUAHON TPYNI U MOJIOUHOKHCIOe OpokeHue. [IpuMeHeHue rinoko3sl, €€
3Ha4YeHHE B JKU3HEAEATEIbHOCTH OpraHu3Ma. Jucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnuBaromuye M HEBOCCTaHABIMBAIOIIME Jucaxapuasl. ['maponus
nucaxapunoB. [lonmmcaxapuael: kpaxmai, rivukoreH. CTpoeHue MaKpOMOJIEKYII
Kpaxmaja, IJIMKOr€Ha M LeJUIoio3bl. Pusnyeckue CBOWCTBA KpaxMmaia U
LEJIII0NI03bl. XUMHUYECKHE CBOMCTBA KpaxMmajia: THApOIH3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LEIUIFOJIO3BL: TMIPOJIN3, MOJIy4CHHE
¢upoB nemwmono3bl. IloHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OPraHUYE€CKHE OCHOBAHUA: PEAKIMU C BOAOU, KHCIOTAMH,
peakiusi TOpeHHs. AHWIMH Kak NPEJACTaBUTEIh apOMATHYECKUX aMHHOB.
XWMHYECKUE CBOWCTBA aHWJIWHA: B3aWMOJCHCTBHE C KHCJIOTaMH, OPOMHOM
BOJOM, okwucieHue. [lomydyeHne aMHUHOB aJKWIMPOBAaHUEM aMMHaKa U

BOCCTAHOBJICHHUECM HUTPOIIPOU3BOAHBIX YIJICBOJOPOIA0B

3.17

AMUHOKHUCIOTBI M O€lKU. AMHUHOKHUCIOTHI Kak aM(OTepHble OpraHHYecKHe
coenuHeHusi. OCHOBHbIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMUYECKUe
CBOMCTBa OEJIKOB: THAPONIN3, NECHATYpallMsi, KaueCTBEHHbIC (I[BETHBIC) pEaKlUu

Ha OeJkn

3.18

CrpoeHne M CTpyKTypa HOJMMEPOB. 3aBHUCHMOCTb CBOMCTB IIOJIMMEPOB OT
CTpoeHus: MoJieKyJl. OCHOBHBIE CIIOCOOBI MOJYYEHHs BBICOKOMOJIEKYJISPHBIX
COCJIMHEHUH: peakluy MOJIUMEpU3aluid U NoJuKoHAeHcauuu. Kimaccudukarms

BOJIOKOH

3.19

Nnentuduxarms opraHndecKux coeTMHEeHUH. Penienue sKkcnepruMeHTaIbHbBIX

3a/la4 Ha paClio3HaBaHUEC OPraHNYCCKUX BCIICCTB

3.20

I'enernueckas cBSI3b MCKAY KilaCCaMM OPraHNu4€CKUX COCI[I/IHGHI/Iﬁ

XUMHUS U KU3HD

4.1

XuMmusi B TOBcenHEBHOH »xu3HHU. [IpaBunma Oe3zomacHOW paboOThI C E€AKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMUA, CPCACTBAMU OBITOBOM XMMHUU

4.2

XUMHUS U 310pOBbe. XUMUS B MEAULMHE. XUMHS U CEIIBCKOE XO3SIMCTBO. XUMUS B
MPOMBIIUIEHHOCTH. XUMHS M DHEPreTHKAa: MPUPOAHBIA W MOMYTHBIA HeTIHON
rasbl, UX COCTaB U ucnonb3oBanue. CocraB Hehtu u e€ nepepaboTka (MPUPOIHBIC

HCTOYHHKH YTJIEBOAOPOOB)

4.3

XumMusg U 3KOJOrvsg. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl U €ro
nocnenctBus. Oxpana rugpocdepsl, TOYBBI, atMocdepsl, (Iopbl U (GayHbI OT

XUMHYeCcKoro 3arps3HeHus. [Ipobirema OTXOJOB W MOOOYHBIX TMPOJIYKTOB.
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AJ'ILTepHaTI/IBHLIe HNCTOYHHUKHU SHEPTUU

O6I_I_II/IC MNpEACTABJICHUA O IMPOMBIINIICHHBIX crocobax MMOJIy4CHUd XUMHUYCCKHUX

BELIECTB (Ha MpUMepe MPOU3BOACTBA AMMHAKa, CEPHOM KHUCIOTHI). UEpHas u

4.4 nBeTHas ~ Metayuryprus.  CTEKIo M CWIMKaTHAas  MPOMBINUICHHOCTb.
[lpombitnennas  opranuueckas  xumuss.  CpIps€ i1 OpraHUYecKon
MPOMBIIIIIECHHOCTH

5 Tunsl pacu€THbIX 33724
51 Pacuérel Macchl BemecTBa Wik 00bEMa Ia30B M0 U3BECTHOMY KOJIUUECTBY
" BemecTBa, Macce WIH 00BEMY OJHOTO U3 yYACTBYIOIIMX B PEAKIIHH BELICCTB

5.2 Pacuérsl TemioBoro s¢dexra peakium

5.3 Pacuétel 00BEMHBIX OTHOLICHNUH Ta30B IPH XUMHUYECKUX PEAKIIUAX

5.4 Pacuérer macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOTYKTOB PEAKITUH, €CIIN

' OJTHO W3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH )
55 Pacuéter MmaccoBoi min 00BEMHOI JTOIHM BBIXOJ1a TIPOIYKTA PEAKIIUU OT
" | TeOpETHYECKH BO3MOXKHOTO
Pacuérer macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOTYKTa PEAKIIUH, CCITH

5.6 | 0aHO U3 BELIECTB IaHO B BUJIE PACTBOPA C ONPEAETEHHON MacCOBOI 10J1€eH

pPacTBOPEHHOTO BEIIECTBA

57 PacuéTel ¢ Hcronb30BaHUEM TIOHATHIH «MaccoBast OIS, «MOJISIpHAS

" | KOHIIGHTPALIHS, «PACTBOPUMOCTB
Haxosxaenue MosieKynsipHor (hopMyJIbl OPraHUYECKOTO BEIIECTBA TI0 €T0
5.8 | MIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXO/ISIIIIMX B €0 COCTaB, HIIH MO

IIPONYKTaM CrOPAHUS
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N =

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJIBI JJI51 YYEHUKA

1. Xwumus 10 xnacc. Yrinyonéunsiit yposesb. B. B. Epémun. U3natensctBo [Ipocsemenue.
2. Xwuwmus 11 knace. Yrayonéunsnii yposenb. B. B. Epémun. MznatensctBo [IpocBenienue.
METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA

"MeToauvecKue peKoMeHAaluuu mo npenogapanuio xumuu B 10-11 kiaaccax"
"IIporpamma yriy0JjeHHOro nzy4enusi xummun'' (rnoa penaxuueit Kyzuenona
"VyeoHo-MeToanueckuii KoMmiuiexkc mo xumuu a4 10-11 kaaccos"

"MeToauka npenoaaBaHusi xumuu' — nmocodue, o0Cykaaroiiee COBpEMEHHbBIE TTOIXOIBI K
00y4eHHIO XMMHUH, BKJIIOYAs IPOEKTHBIE U HCCIIEI0BATEIbCKIE METOIBI.

"XHUMUSI: METOAUYECKHE MAaTePHAJIbI /ISl yuuTeseil" — BKiltoyaeT B ce0st mpuMepsl
KOHCIIEKTOB YPOKOB, JJa0OpPaTOPHBIX M MPAKTUYECKUX paboT.

"IIpoexkTHBIE pabOTHI 10 XUMHUH "

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

"®oxchopa' — oHIaWH-IIKOIIA, IPEAIaranas Kypchl O XMMUH, BKJIIOYask BUJICOYPOKH,
3aJJaHus U TECThI, OPHEHTUPOBAHHBIC HA MOATOTOBKY K EI'D.

"Uchiru® — miatgopma ¢ HHTEPaKTUBHBIMH YPOKAMH 110 XUMHHU, TECTAMHU M JOTOJIHUTETbHBIMH
MaTepHallaMu [T yrITyOJICHHOTO U3Y9eHUSI.

"Uchi.ru™ — mmardopma ¢ 06pa3zoBaTeIbHBIMUA HTPAMH, 3a7a4aMi M TECTAMH 10 XUMHUH.
"'Stepik™ — oHIaH-KypC 0 XUMUH, JOCTYITHBIN /IS CAMOCTOSITEILHOTO O0YUCHUS C 3aJaHHSIMH
¥ TIJICHAPHBIMU JICKIHSIMH.

"Kypc no xumum Ha Coursera' — ripeijaraer pas3jimyHble Kypchl 110 yrilyOJI€HHBIM TeMaM
XMMHUHU OT YHUBEPCUTETOB U IIPEIo1aBaTeleH.

Binya.m)Hble naﬁopaTopml U CUMYJISIIIUA

"PhET Interactive Simulations' (https://phet.colorado.edu) — uHTepakTHBHBIC CUMYIISIIAHN 110
pa3IMYHBIM TeMaM XUMHH, TIO3BOJISIFOIINE TPOBOIUTH BUPTYAIBHBIE SKCIIEPUMEHTHI.
"Labster' — pecypc ¢ BupTyanbHbIMH Ja00paTOpUsIMH M KypCaMu 110 XUMUH, TJI€ MOKHO
MIPOBOJIUTH SKCIIEPUMEHTHI B 0€301TaCHOM cperie.

HNurepHer-pecypcnl:

"Xumusi: Hayku 1 Texnojoruu' (http://www.chemical.ru) — pecypc, npemocrapisiromuii
JOCTYII K CTaThsIM, HOBOCTSIM U OCHOBHBIM MOHSATHSM XHMHHU.

"Wikipedia™ (https://www.wikipedia.org) — oOmmpHbIe CTaThH 10 XUMHH, BKJIFOYAs TOHATHS,
BEIIECTBA U UX PEAKIIHH.

"Maremaruka u xumus' (http://www.mathematicsandchemistry.com) — caiit ¢ 3agauamu u
MaTepuagaMu [0 XUMUU U MATEMATHKE, KOTOPbIE MOTYT MEPECEKAThCSL.

"Xumust Ha Aursmiickom" (https://chemistry.com) — caiiTel, KOTOpbIe TOMOTAIOT H3yYaTh
XMMUIO HA aHTJTHHCKOM SI3bIKE, YTO MOKET OBITh MTOJIE3HO JUIS TEX, KTO H3y4aeT XMMHUIO Ha
IPOJIBUHYTOM yPOBHE.

"TecTsl mo xumuu'" (Harpumep, http://www.test-na-chemiyu.ru) — pecypcsl ¢ TeCTOBbIME
3aJ]aHUSIMH U KOHTPOJIbHBIMH PaboTaMu 10 XUMHUH.
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http://www.test-na-chemiyu.ru/

JlonoTHUTeIbHbIE pecypChl:

1. DJekTpoHHbIe YUeOHHUKH U MOCOOMS — JTOCTYITHBIC HA MTOPTaJiax, TAKUX Kak "bubanoreka
BupryansHoro YHusepcurera'.
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