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HNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBanusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmMbl cpeanero oodmiero oopazoBanusi(@OIl COO), npeacraBineHHbIX B PDenepanbHOM
rocyfgapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konmeniuu mnpenogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHusanusax Poccuiickort deneparnmm,
peann3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pasButus BocnuTaHusi B Poccuiickoit @enepanuun Ha nepuoxa no 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. U3yuenmwe mnpenmera,
peamu3zyeMoe B YCIOBUSX U PEepeHIMPOBAHHOTO, MPOQMILHOTO OOy4YeHHUs, MPU3BAHO
obecnieunTh 0O0I1e00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB HIKOJIBI,
HEOOXOMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBHSM JKHU3HH B COIIMYME, a
TaKKe JUIsl MPOJOJDKEHHs] oOydeHuss B OpraHuzalusx Npo¢ecCHOHAIbHOro oOpa3oBaHMs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TpeaAMeTa «XHUMHUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIeJIeH, colepKaHus, pe3ylIbTaToB 00y4eHUs U TPeOOBAHUN K YPOBHIO
MOJTOTOBKH  BBIITYCKHUKOB. (CBHUIETEIBCTBOM TOMY SIBIISIIOTCSI CIICAYIOIIUE BBIMOJHSEMbIE
MPOrpaMMO¥ 10 XUMUH (PYHKIIHU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJy4eHUE
NIPECTAaBICHUS O ILIEJAX, COJEpXKaHWM, OOIIeH cTpaTeruu oOydeHHs, BOCIIUTAHUS U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOI'O
npohus;

® OPraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpasi ~ HIpeAyCcMaTpuBaeT  OIpeJelIeHHE:
IPUHLUIOB  CTPYKTYpHUPOBaHMs M  MOCJIEIOBAaTEIBHOCTH H3Y4EHHUs  y4yeOHOTo
MaTepualla, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepPHCTUK; IOAXOJO0B K
(OpPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

IIporpamma [uist yriyOI€HHOTO U3y4EHUs] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHKue, 0043aTeNbHOE A U3yUeHUS
B paMKax  OTIEJbHBIX  MNpoduiel, mpexycMaTpuBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT NMpUMEpPHOE pacrpeseieHue yueOHOro BpeMeHH, PEKOMEHIyeMOro Uil U3y4eHUs
OTJICJIbHBIX TEM;

e QpeylaraeT NPUMEpPHYIO IOCIIEA0BAaTENbHOCTh M3Y4EHHUs Yy4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio MLejded U 3ajad H3yuyeHUs INpeaMera Ha
yriIyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMSI OCHOBHOH 00pa30BaTeNIbHOM MPOTpaMMBbl CpeAHEro oouero oOpa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HABaTEIbHBIX JEHCTBUI OOYdYalOIIerocsi IO OCBOEHHUIO COJEp KaHUs
npeaMera.



I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOY4YeHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus. 3a
mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMW)
COCTaBJISAIOLIEH COAEPKAHUS Y4EOHOTO MpeaMeTa «XUMHUsD OCTaETcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO POt 00ydeHusI.

B cootBerctBUM ¢ koHuentyaiabHbIMU mojoxkeHusMu PIOC COO o HazHAaYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeliHero oO1iero o0pa3oBaHusl XUMHUs HA YPOBHE YriayOJEHHOIO M3y4yEHUs HaIpaBJIEH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIYYEHHUS XHUMUYECKOTO
o0pa3oBaHusi B paMKax HW3yYEHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYyYHBIX W XHUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccuoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYIIECTBEHHO Ha pACUIUPEHUE U
YIIIyOJICHHE TEOPETHUYECKOM W TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCS, BBIOPABIIUX
onpeaenéHHbIi npoguiib 00y4eHHs, B TOM YHUCIIE€ C MEPCHEKTUBOM MOCIEAYIOMIETr0 MOIyYeHUS
XMMHUYECKOTO 00pa30oBaHUs B OpraHu3alusax npodeccuonaipHoro oopazosanus. Hapsany ¢ atum,
B cBere TpeboBanuiik ®I'OC COO k miuaHUpyeMbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa «XUMUsH»
OPUEHTHPOBAHO TAK)KE HA PELICHUE 33a4 BOCIIMTAHUS U COLIMATIBLHOTO Pa3BUTUS 00yJaromuxcs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIN3aIH y4eOHOTO
Tpyna #  OOOOMmMEHHBIX CIMOCOOOB  JCATENBHOCTH, HWMEIONUX  MEKIUCIUTUTMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocraBnsiromiuMu  nipeiMeTa «XUMHS» Ha YpPOBHE YIIIyOJIEHHOTO M3Y4YEHHUs SBISIOTCA
yrayonénnasle Kypebl — «Opranndeckas xuMus» n «OOmas u HeopraHumdeckas xumus». [lpu
OIpENIeNIEHNH MOAXO0J0B K OTOOpPY M CTPYKTYpHOH OpraHM3alllu COJEp)KAaHUS ITUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY MpUHATH nojoxkeHuss ®I'OC COO o paznuuusx 6a30Boro u
yri1yOa€éHHOro ypoBHEN U3y4eHUs IpeaMeTa.

OcHoBy coaepxxaHusi KypcoB «Opranumdeckas xumusi» U «OOmas M HeopraHudyeckas
XUMUS» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3y4YeHMs IpeaMeTa. JTa CUCTeMa 3HAaHUM IOJIydaeT ONpeeléHHOE TEOpEeTUYECKOe
JONOJIHEHWE,  IO3BOJISIIOIEE  OCO3HAHHO  OCBOWUTH  CYILECTBEHHO  OonblIMi  00BEM
¢baxTonoruueckoro Matepuana. Tak, Ha yriayOJ€HHOM ypoOBHE M3y4eHHUs MpeaMeTa obecreueHa
BO3MOKHOCTh 3HAQUUTEJILHOIO YyBEIMYEHHs 00bEéMa 3HAaHMH O XMMHYECKMX D3JEMEHTax H
CBOMCTBaX UX COECJMHEHUH HAa OCHOBE pACIIMPEHMs U YriyOleHus NpeAcTaBiIeHUN O CTPOCHUHU
BEIIECTBA, XUMUUYECKOM CBSI3U M 3aKOHOMEPHOCTSX NPOTEKaHMs PEaKLMH, paccCMaTpUBaeMbIX C
TOYKH 3PEHUS XMMUYECKON KMHETUKU U TePMOJAMHAMMKH. V3yueHue nepuoanyeckoro 3akoHa u
[lepuoanyeckoit  CUCTEMBbl ~ XUMHUYECKMX  JJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b 0ObACHSAETCA C
TOYKM 3PEHHUS] PHEPreTUYECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUMM M pa3pyLIEHUU, a TAKKE C
TOYKHM 3pEHUS MeXaHU3MOB e€¢ oOpa3oBaHusa. V3yueHue THUIOB peakUuil JOMOIHAETCS
(bopMuUpOBaHUEM MPEACTABICHUNA 00 3JIEKTPOXMMUYECKHUX IpOIeccax U 3JIEKTPOJIN3Ee PacIlIaBOB
U PacTBOpPOB BellecTB. B Kypce OpraHM4Yeckod XUMHUHM TP PACCMOTPEHUHU PEaKIUOHHOU
CIOCOOHOCTH COEMHEHUI yaenseTcss 0oco0oe BHUMaHKUe BollpocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Oco6oe 3HaueHue UMeeT TO, YTO Ha COJIepKaHHe KYpCOB XMMHHU YIITyOJEHHOTO YPOBHS
U3yUYeHHs Ui KJIACCOB OMpeaenéHHOro mpoduis (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOMOJHEHUH K 001Iel cucreMe MpeAMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeamertsl. Tak, Hampumep, B COJACpXKaHUM MpeAMeTa s KIacCOB XHMHUKO-(U3UYECKOTO
npo¢uis Gombioe 3HaYeHHE OYAyT MMETh JIEMEHTHl y4eOHOro Marepuana mo oome XuMHH.
[Ipu u3yueHuu mnpeaMeTa B JaHHOM Ciydae akLEHT OyAeT cjenaH Ha OOIIHOCTh METOJIOB
MO3HaHHUs, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAs TEOPHS



(MonekynsipHas Teopust B (U3MKE), 3aKOHBl COXPAHEHUS MacChl W DHEPrHH, 3aKOHBI
TEPMOIMHAMMKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BELECTB U APYIrOE.

B 10 e BpeMs B cofiepiKaHUM MpeaMeTa sl KIIACCOB XMMMKO-OHOIOTHYECKOTO PO hHIIs
OoNbIIMN yAETbHBIA Bec OyIeT UMETh OpraHWYEeCcKash XHUMHSI. B 3TOM ciydae mpemaocTaBiseTcst
BO3MOJKHOCTB JJIs1 00jiee 00CTOATEIBHOTO PACCMOTPEHHSI XUMUYECKOM OpraHU3alnu KISTKH KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOJIAT, K IpPUMEpPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTHI, KaK JIMMHAbI, O€JIKH, YIJIEBOJbI, HYKJICHHOBBIE KUCJIOTHI M Apyrue. [lpm stom
3HAHUS O COCTaBE U CBOMCTBAaX IpPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CILY’KaT OCHOBOM JJIsl U3yUEHUs CYLTHOCTH IIPOLECCOB (POTOCHHTE3A, AbIXaHUs, TUILIEBAPEHUSI.

B mmane ¢opMmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/IOB MO3HAHUSI U OTBITA MPAKTHYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW U3ydEHUE MpeaMeTa
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Yy4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX obsactell «EcTecTBEHHO-HAayUHBIE TPEAMETHI,
«MaremaTka 1 HHpopMaTHKa» U «PyccKuil S3bIK U IUTEpaTypar.

[Ipn usydeHun ydyeOHOro mpeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpefHero ooOmiero oOpa3zoBaHus (Ha 0a30BOM YpOBHE), 3aaaueit
MEPBOCTENIEHHON 3HAYMMOCTU sBisieTcsl (OpMHUpPOBaHHE OCHOB HAyKH XHMHMM Kak 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, TNPAKTUYECKOW JeATEeIbHOCTH 4YelOBEeKa U OJHOTO U3
KOMITOHEHTOB MHMPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriayOJI€HHOM YpOBHE M3y4YEHHS
IpeAMETa IPEIIoaraeT peain3auio TaKuX HeIeH, Kak:

e (opmupoBaHuE MPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTeCTBEHHBIX HAYK U
e€ Beayliel poiu B 0oOecredyeHHH YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
MpoOJIeM SKOJOTUYECKOM, PHEPreTUUECKOW W TMHUIEBONW O€30MacHOCTH, B Pa3BUTHUH
MEIWLMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DSHEpPruUHU, B
obecrieueHnn palMOHAIBHOTO MIPUPOIOTIOIb30BAHMS, B dbopmupoBaHun
MHPOBO33PEHHUS U 00IIeN KyJIbTYyphl UEJIOBEKA, a TAKkKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOILEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEAE;

® OCBOCHHME CHCTEMbl 3HAHHH, JIGKAIIMX B OCHOBE XHMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHONH KapTUHbI MHpa: (GyHIAMEHTAIbHBIX MOHSTHH, 3aKOHOB H
TEOPUN XUMHH, COBPEMEHHBIX IPEACTABICHHI O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMHYECKHX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 oOmux
Hay4HbIX PUHIUIAX XUMUYECKOTO IPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYalOIIUXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHS KIIOYEBBIX HIeH U mpobdiem
COBPEMEHHOW XUMUU, A7 OOBSCHEHUS M MPOTHO3UPOBAHMS SIBICHUN, HUMEIOIINX
€CTECTBEHHO-HAY4YHYI0 MPHUPOAY; TPAMOTHOTO pEIICHUS MpoOJieM, CBS3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHHUS, AaHAIM3a W OLEHKH C TO3ULUUH 3KOJOTHYECKOU
0€30MacHOCTH TOCTEACTBUI OBITOBO M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIIOBEKA,
CBS3aHHOM C XHMMHMYECKUM TPOM3BOJCTBOM, HCIOJB30BaHMEM M TMepepaboTKoit
BEILECTB;

e yrioyOieHue TpPEACTaBICHUNA O HAyYHBIX METOJax IIO3HAHUSA, HEOOXOJWMBIX s
MpUOOpETEeHUsI YMEHUN OPUEHTHUPOBATHCSA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
SIBJICHUM, HWMEIOIIUX MECTO B TMpPUPOJE, B MPAKTHUYECKON JEATEIBHOCTH U
IOBCEAHEBHOW KU3HU.

B mnane peanu3zanmuu TEPBOOYEPEAHBIX BOCHHUTATENBHBIX M Pa3BHBAKOIIMX (QYHKIUN
I[EJIOCTHOM CHUCTEMBI CpelHero oOIiero oOpa3oBaHUs MPHU WM3YYEHUU TpeaMeTa «XUMUs» Ha
yrayOI€HHOM ypOBHE 0COOYIO aKTYalbHOCTh MPHOOPETAIOT TaKUE IIENU U 33/1a4H, KaK:



e BOCHHUTaHHE YOEXKAEHHOCTH B TIIO3HABAEMOCTH SIBICHUH NPUPOABI, YBAXKEHUS K
MpoIieccy TBOPUECTBA B OOJIACTH TEOPETHYECKHX M NPUKIIATHBIX HCCICIOBAHUN B
XUMHH, POPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKU,

® pa3BUTHE MOTUBALMHM K OOYUYEHHMIO U TO3HAHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIOBEUECKIX IIECHHOCTEH;

® PpPa3BUTHC II0O3HABATCJIIBHBIX HHTCPECCOB, HWHTCIJICKTYaJIbHBIX u TBOPYCCKUX
CHOoCOOHOCTEH 00ydJaromuxcs, (GopMHpPOBAaHUE y HHUX CO3HATEIILHOTO OTHOIICHHUS K
caMo00pa30BaHUI0 M HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICIIHOM
podecCHOHAIEHON M OOIIECTBEHHOW JIEATEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pPOBBIO M IOTPEOHOCTH B 37JI0POBOM 00pa3e KU3HU;

e (opmupoBaHuE yYMEHUH U HaBBIKOB Pa3yMHOI'O HPHUPOJONOIB30BAHUS, Pa3BUTHE
JKOJIOTUYECKOM  KYJIbTYphl,  MPHOOPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOU
3KOJIOTUYECKOU €SI TENBHOCTH.

OO01iee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHUsS XUMHUU Ha YriyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, cocrapiser 204 ygacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHMYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUMHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COEIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl oOpa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUrbl nepekppiBaHUsI aTOMHBIX OpOUTanei, 6- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYJax
opranuyeckux BemiecTB. [loHsTue 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTraHUYECKUX COEANHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYNIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonornueckue psapl. CucreMarnyeckass HOMEHKJIATypa OpraHu4ecKhX
coequaeHnit (IUPAC) u TpuBnanpHbIe Ha3BaHUS OTACITBHBIX MPEJICTaBUTEIICH.

OcobenHoctTn W Kiaccuukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

DKcriepuMEHTAIbHBIE METO/Ibl M3Y4EHHUs BEUIECTB W MX IMPEBpAIICHM: 03HAKOMIIEHUE C
oOpa3laMu OpraHu4yeckrX BEIIECTB W MaTepualaMy Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB TMpU HarpeBaHuu (IUIaBjeHUE, OOYIVIMBAaHWE M  TOPEHHUE),
KOHCTPYHPOBaHUE MO/JIEJIEN MOJIEKYJl OpTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonoruyeckuil psij ankaHoB, oOmias opmynia, HOMEHKIIATypa U U30MEpPHUSL.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP -rHMOpHAN3aLKs ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOICTBa alKaHOB.

XUMHYECKHE CBOWCTBA AJIKAHOB: PEaKIUU 3aMEIICHUs, U30MEpHU3aIUH, JeTUIPUPOBAHMUS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHH3ME peakUui
pPaUKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl OMydeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. Obmas dopmyna, HOMEHKIATypa u u3oMepusi. OCOOEHHOCTH CTPOEHUS U
XMMHYECKUX CBOMCTB MaiblX (LHUKJIONPOMNAH, IMKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKIIOTeKCaH ) IUKI0aakaHoB. CrocoObl MOTy4YeHUs U TPUMEHEHHUE ITUKII0ATIKAHOB.

Ankensl. ['omonorudeckuii psj ajakeHoB, oOmas Gpopmyna, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/ AJKEHOB, SP°-TMOPUM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTprueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHSA, 3aMEIIECHHUS B O-
MIOJIOKEHUE TIpU JBOMHON CBSI3M, NOJIMMEpH3auuu u okucieHus. lIpaBuno MapkoBHUKOBA.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CIOCOOB! NOTY4YEHHUS ¥ IPUMEHEHHUE aIKEHOB.

Ankamuensl.  Knaccupukanuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTHM  3JIEKTPOHHOTO  CTPOCHHS U XUMHUYECKHUX  CBOMCTB
CONpsDKEHHBIX IueHOB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE alIKaMEeHOB.



Ankunbl. ['oMonOrudeckuii psii aaKuHOB, oOmias GopMyna, HOMEHKIATYpa U U30MEpUS.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl QJIKUHOB, SP-TMOpUAM3AIMS ATOMHBIX
opOutaneit yriepoma. PuznyecKkue CBONCTBA AJIKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEUHEHMS], AUMEPU3aLlUd U TPUMEpU3aLUU, OKUciaeHus. KucioTHble CBOMCTBA alKMHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBsi3b. CrocoObI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yriieBoJopo/bl (apeHsl). 'omonorudeckuii psaj apeHos, oodmas popmyia,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OEH30J1a.
duznyecknue CBOMCTBA apeHOB. XHMMHUYECKHE CBONCTBAa OEH30J1a U €ro rOMOJIOrOB: peakluu
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, pPeakUHUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBienue 00 opueHTHPYIOLEM JAEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE Ha MpHUMEpe AJKWIbHBIX PaJUKaloB, KapOOKCUIIBHOM, TMIPOKCHIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MOJydeHUSs M NPUMEHEHHE  apoOMaTHYECKHX
YTJII€BOA0PO/IOB.

[Ipupoausiit ra3. Ilonyrueie HedTauble ra3sl. Hedth n e€ mpoucxoxaenue. KameHHbIN
yroiab U MPOIOYKThl ero mnepepadoTku. CrnocoObl nepepabOTKH HEPTH: MEePeroHka, KPEeKHHT
(TepMuyeckuil, kaTalnuTudeckuii), pudopMunr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBILIJICHHOCTH U B OBITY.

I'enetnyeckas CBSA3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTJIEBOL0POJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakiuu 3amenieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIYy, LHUaHOTPyIHmy, amuHorpymmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHUPTOBOrO  pacTBopa mEnoun. BzaumopelicTBue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LMHKOM. IIoHATHE 0 MeTalJIoOpraHM4ecKux COEJUHEHUSX.
Hcnonp3oBaHue TralOT€HIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX INPEBPALCHUNA: H3ydeHHE
(M3UYECKUX  CBOWCTB  YIJIEBOJOPOJAOB  (PacTBOPHMOCTH),  KA4eCTBEHHBIX  PEAKIUN
YTJIEBOJIOPOJIOB Pa3IMYHBIX KiIaccoB (oOecrBeunBaHUE OPOMHOW WJIM MOJHOM BOJIBI, PacTBOpa
[IepMaHraHaTa Kajus, B3aUMOJEHCTBHE alleTUIeHa C aMMHAYHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHApY)KEHHE Yriepoja W BOJOpPOJa B OPraHMYECKHX BEIIECTBaX,
[IOJIydeHHEe ITUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMmileHHe C KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpa3namu IjgacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJ1€BOJOPOJIOB U FJIOT€HIIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kuciopoacoaep:kamye opranuueckue coeJuHeHNs.

[IpenensHble omHOaToMHble cnupThl. CTpoeHHME MOJEKYNl (Ha IpUMEpe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, odmas Gpopmysa, U3oMepus, HOMEHKIATypa U Kilaccupukanus.
@dusnuecKkue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CHHMPTOB. BoaopoaHble CBA3M MEXAy
MOJIEKYyJaMH CHHUPTOB. XHMHUYECKME CBOWCTBA: pEAaKUMM 3aMEIeHMs], JAeruapaTaiuH,
OKHCJICHHs], B3aUMO/ICHICTBHE C OPIraHUYECKUMHU U HEOpraHUYecKUMHU kuciaotamu. KauecTBenHas
peakuys Ha OJHOATOMHbIE CHHUPTHI. JlelicTBUE 3TaHOJa M METAHOJIA HAa OPraHU3M 4YellOBeKa.
CrniocoObl nosryyeHHs U NPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

IIpocTsie 3¢upsl, HOMEHKIaTypa U uzomepusi. OcOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaToMHbl€ CIUPTHl — 3TUJIEHTIIMKOJIb W IiuiepuH. duznueckne U XUMHUYECKUE
CBOMCTBA: pEaKkLUUU 3aMEIICHUs, B3aUMOJEHCTBUE C OPraHMYECKMMM W HEOPraHWYECKUMHU
KHCJIOTaMH, KauYeCTBEHHAs! PEeaKllMs Ha MHOrOaTOMHbIe cnupThl. [IpencraBneHne o MexaHu3Me
peakuuii HykieopuibHOTrO 3aMerienus. JleiicTBre Ha opranu3M 4enoBeka. CriocoObl OTydeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enoi. CTpoeHne MOJIEKYIbl, B3aMMHOE BJIMSHUE THIIPOKCOTPYIIBI U OEH30JIBHOTO s/pa.
®dusnueckue cpoiicTBa (peHosma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosa. KauecTBeHHBIE



peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl TMOMy4YeHHs U TpUMEHeHHne (eHoa.
denonopmanbaeTUAHAS CMOJIA.

KapOoHunpHbBIE COEAMHEHUS — QIBJIETUABl M KETOHBL JJEKTPOHHOE CTPOCHHE
KapOOHMIBHOU rpymmbl. ['oMoJorHyYeckue psAasl ambAerHI0B M KETOHOB, oO0mas Qopmyna,
n3oMepus U HOMeHKiIarypa. Du3znyeckue CBOWCTBA AJBJAECTHIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA aIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus.. OKHUCIIEHUEe anbJIeruioB,
KAayeCTBEHHbIE PEaKIMM Ha anbjaerujipl. CrocoObl IMOJIy4EHUS M NPUMEHEHHE ajlbJAETUJ0B U
KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss W HOMeEHKIaTypa. DU3MYecKue CBOICTBA OJHOOCHOBHBIX
MpENeNbHBIX KapOOHOBBIX KHCIOT. BomOpomHBIE CBSI3W MEXAY MOJIEKYJIaMH KapOOHOBBIX
KUCIOT. XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakuus 3TepuduKaluM, peakiuu C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCTOTHI. [loHsATHE
O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucHoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NAJbMUTUHOBAs, OJICMHOBAs, JUHONE8As, JUHOAEHO08as KUCIOThl. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, odmas dopMmyna, U30Mepusi ¥ HOMEHKJIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM CpeE.

Kupsl. Ctpoenue, ¢puznueckne U XUMHUYECKHE CBOMCTBA >KUPOB: THAPOJU3 B KUCION U
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoOIE.

MBLT4 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mrast xapakTepucThKa yrieBoaoB. Kraccudukamuss yriaeBogoB (MOHO-, IU- U
nojmcaxapuabl). MoHOcaxapuabl: TJIOKO3a, (pyKTOo3a, Tajakro3a, pubo3a, ae30Kcupubo3a.
®du3nyeckue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl:  pPEaKlUU C Yy4yacTUEM CHUPTOBBIX U  aJbJACTUAHOM TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OposkeHue. [IpuMeHeHue TIIIOKO3bl, €€ 3HAUYE€HHWE B IKU3HEACATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a U JakKTo3a. BoccraHaBinuBaiouie u
HEBOCCTaHABIIMBAWOIIKME aucaxapuisl. ['maponus nucaxapunoB. Haxoxzaenue B mpupone u
npuMmenenue. [lonucaxapuapl: Kpaxmal, TIIHMKOreH W Hesunono3a. CTpoeHrne MaKpOMOJIEKYI
KpaxMaja, TJUKOTeHa M 1ejultoo3bl. Du3nueckue CBOWCTBAa Kpaxmajia U  IEJUTIOJIO03BL
XUMHYEeCKHE CBOMCTBA Kpaxmala: THIpOJiU3, Ka4eCTBEHHAs pPeakius ¢ HOJA0M. XHUMHUYECKUE
CBOMCTBA LEJUTIOJIO3bI: TUAPOIIN3, MOodydeHrue 3(upoB 1emiono3bl. [lonarue 06 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METObl M3YyYEHHS BEIIECTB U HMX IMPEBPAIlEHHI: pacTBOPHUMOCTH
pa3NUYHBIX CHUPTOB B BOJE, B3aMMOJCIHCTBHE 3TaHONA C HATPHUEM, OKHUCIEHHE ATHUIIOBOTO
CIUpTa B ajbJETH] Ha PACKAIEHHOW MEIHOW MPOBOJIOKE, OKUCICHHE ATHIOBOTO CHHUpPTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BAaHUE BHUICOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMK Ha
anpaerusl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcuaom meau(Il)), peaknus raunepuHa
¢ ruapokcusiom Meau(Il), xumuueckue cBONCTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMO/IeiicTBHE
pacTBopa TIIOK03bl ¢ rujapokcuaom menu(ll), BzaumoneiicTBue Kpaxmaiga ¢ MOJOM, pelieHHe
SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaM «CrupThl U (peHonb, «KapOboHoBble KUCIOTHI. ClI0KHBIE
3pUpBI».

A3oTcoaepKamye OpraHnyecKne CoeAMHeHusl.

AMHMHBI — OpraHM4eckde NpOM3BOJAHbIE aMMuaka. Kiaccudukanus  aMHHOB:
anupaTHUeCKe U apoMaTUYecKHe; MEpBUYHbIC, BTOPUYHbIE U TpeTUyHble. CTPOEHUE MOJIEKYII,
obmas Qopmyna, nomepusi, HOMEHKIATypa U (pu3MYecKue CBOMcTBa. XMMHUYECKOE CBOWCTBA
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOJICWCTBUE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHCA0TOM. COoMM aJKnIaMMOHUS.



AHUIUH — TIPeICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue anwinHa. Bzaumuoe
BIIUSIHUE TPYI aTOMOB B MOJEKyne aHuiuHa. OCOOCHHOCTH XMMUYECKMX CBOWCTB aHWJIMHA.
KauectBennsie peaknmu Ha aHWinH. CrocoObl TONYYeHHsS] W TPHUMEHEHHE amu(paTHIeCKUX
amuHOB. [loyueHue aHuIMHA U3 HUTPOOCH30IA.

AmMuHokucinotel. Homenknatypa u  wu3omepus. OrtaenbHble NPEJICTABUTENN  O-
AMHUHOKHUCJIOT: TJIMIWH, anaHuH. PHU3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKUX COCAMHEHHM, pEaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUe NMENTHIHON CBs3H. buosorndeckoe 3HaueHHe aMHUHOKHCIOT. CHHTE3 W THAPOJIN3
TIETITU/IOB.

benku kak mpupomHbie MoJMMEphl. llepBuuHas, BTOpHYHAsS W TPETUYHAS CTPYKTypa
0enkoB. XMMHYECKUE CBOMCTBA OCIIKOB: THIPOJIU3, JCHATYpaIlUs, KaueCTBCHHbIC PEaKIHH Ha
OemKu.

DKCHEepUMEHTAIBHBIE METOJIbI M3YUYEHMsI BEIIECTB U MX TMPEBpAIICHUI: PacTBOPECHHE
OENIKOB B BOJIE, JICHATypallusi OCJIKOB MPU HArpeBaHUU, [IBETHBIC PEAKIIMU Ha OCJKH, perieHue
OKCIIEPUMEHTANIHBIX 3a7a4 10 TeMaM «A3O0TCOJEpKallhue OPraHUYeCKHe COCIUHEHUS» U
«Pacmio3HaBaHue OpraHUYEeCKUX COCTUHEHUID.

BricokomoiekyJIsipHbIE COeTUHEHUS.

OCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, TMOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIMEeHb MOJIMMEpHU3AIlH, CPEaHss MoJieKyasipHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

[TomumepHbIE MaTepuabl. [TnacTmaccer (monuATHIIEH, TTOJTUTTPOTIUJICH,
MTOJIMBUHUJIXJIOPH/I, MOJIUCTUPOJT, MOJINMETHJIMETAKPHIIAT, MOJTMKapOOHATHI,
oy THIIeHTepedTanar). Y Tuim3anus u nepepaboTka IIacTUKa.

DOnacToMephl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosnokHa: HarypangbHBIE (XJIOMOK, MIEPCTh, MIENTK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCaH).

[lonumepsl  cnenManbHOrO  HazHaueHWsl (TeyoH, KeBlIap, 3JIEKTPONPOBOJSAIINE
MOJIMMEPBI, OMOpa3iaracMbI€ MTOJIMMEPHI).

DKClepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB W MX MPEBpAIllEHUI: 03HAKOMJICHHE C
oOpa3uamMu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILJIACTMAcC, KaydyyKoOB, peIIeHHe
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBaHue miacTMacc U BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxzaenue MonexyasipHON popMyibl OPraHUYECKOTO COETUHEHUS [0 MACCOBBIM JI0JIIM
3JIEMEHTOB, BXOJAILIUX B €r0 COCTaB, HAXOXICHHUE MOJEKYISIPHOU (OpMYJbl OpPraHu4ecKoro
coenuHeHUs Mo Macce (00bEMY) MPOOYKTOB CropaHusi, IO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKLUU W/WIM UCXOIHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OpMyIbI
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WM CIOCOOOB MOJTYYCHHS,
oTpeieNieHUe I0JIM BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanu3zanus MeXmpeIMeTHBIX CBsI3€l MpH M3ydeHUU opraHudeckoil xumuu B 10 kmacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHHWE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, MPUHSITHIX B OTAEIBHBIX MPEAMETaX €CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBICHHME, HAay4dyHBIM (DakT, TUNOTE3a, TEOpus,
3aKOH, aHajJMu3, CHHTE3, KilaccuuKalus, HAOMOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJIEIb,
MO/JIETUPOBAHHUE.

®duznka: Marepusi, aroM, ODIEKTPOH, MPOTOH, HEHUTPOH, MOJEKyNa, SHEePreTHUYECKUN
yYpOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIecTBa, (pU3MYECKHE BEIWYHHBI,
€AVHUIBI U3MEPEHUSL, CKOPOCTh, SHEPTHUSI, Macca.



buonorus: kierka, opranu3M, dKOCUCTeMa, Onocdepa, MeTaboJIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPODHBIM THUM MUTaHUs, OpoxeHWe, (HOTOCHHTE3, AbIXaHUE, OCNKH,
YIJIEBO/IbI, JKUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: mone3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexXHOJOr s MHIIEBBIC MPOAYKThI, OCHOBBI PAIHOHAIILHOTO MTUTAHUS, MOIOIIHE CPE/ICTRA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeCKul aneMeHT. M3oTonsl. CTpoeHne 3JeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE€ 4YHCIIa. OJHEPreTUYECKWE YPOBHH U TOAYPOBHH. ATOMHBIE
opOutanu. Kinaccupukanus XUMHYECKUX dJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(UIypallMu aTOMOB 3JEMEHTOB
MEpBOr0—4YeTBEPTOr0 IMEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHbBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepmognueckuit 3axkoH u Ilepuonmueckas cucremMa XHMHYECKHX 3ieMeHTOB J[.M.
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa u [lepumonmyeckoll CHUCTEMBI XHUMHYECKHUX
3JIEMEHTOB C COBPEMEHHOU Teopuel CTpOEHMs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneesa.

XnuMudeckass CBSI3b. BHUIBI XMMHWYECKON CBSI3M: KOBAJICHTHAS, MOHHAS, MeTaJUIMYecKas.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW CBSI3W: OOMEHHBIM M JTOHOPHO-aKIENTOPHBIN. DHEPTHs
1 JuinHA cBs3U. 1loypHOCTH, HAIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. BogopoaHas cBsa3b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHBbIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBnenne o0 KOMIUIEKCHBIX coeauHeHusAX. (CocraB KOMIUIEKCHOTO — HOHA!
KOMILJIEKCOOOpa3oBareib, JHWraHAbl. 3HAU€HHE KOMIUIEKCHBIX coenuHeHuil. Ilonstue o
KOOPAMHAIMOHHOW XUMUU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. THUIbl KPUCTAIIIMYECKUX
peETOK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonarue o aqucnepcHbix cuctemax. MctuHHble pacTBOpbl. IpencraBienrne 0 KOJUTOMAHBIX
pactBopax. CrnocoObl BBIpa)KEHHUS KOHIEHTPALMUM PAcTBOPOB: MaccoBas [OJi1 BeEIIEeCTBa B
pacTBope, MoOJisipHas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHACBILEHHBIE  PACTBOPBHI,
pacTtBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX BeUIeCTB. |pUBHAIbHBIC Ha3BaHUs
OT/ENbHBIX NPEJCTaBUTENIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHUX PEAKIMi B HEOPraHUYECKOW U OPraHMYeCKON XUMUU. 3aKOH
COXPAaHEHHUsI MAaccChl BEIIECTB; 3aKOH COXPAHEHMsI M IPEBPAIECHUS DHEPIUU NP XUMHUYECKUX
peakuusx. TerioBsie 3h(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHHU .

CkopocTh XUMHUYECKOM peaklnu, e€ 3aBUCUMOCTb OT Pa3iIMyHbIX (pakTopoB. ['OMOreHHbIe
U TeTeporeHHble peakuuy. Katanus u kaTanm3aTopsl.

OOpatuMble U HeoOpaTUMble peakIMH. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XMMHMUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOUNIME HA IOJOKEHUE XUMHUYECKOTO PAaBHOBECHS:
TEMIIEPATYpA, JABICHUE U KOHLIEHTPALMM BEIECTB, y4acTBYWOIUX B peakuuu. [Tpunnun Jle
[arense.



OnexkrponuTtnueckass aucconuanus. CuibHble M ciadble  3eKTpoJuThl. CTeneHb
muccormanuu. Cpefa BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpalibHas, IIenovyHas. BoaopoaHblii
noxka3zatens (pH) pactBopa. ['maponus coneii. Peakiumu nonnoro oomena.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOcCcTaHOBUTENb. l[Ipoliecchl OKHCIEHHMST M BOCCTAHOBJICHHUs. BakHeWllne OKUCIUTENH U
BOCCTAHOBUTENU. METOT 2JIEKTPOHHOTO OajlaHca. DJIEKTPOIU3 PaCTBOPOB U PACILIABOB BEIIECTB.

DKCHepUMEHTAIbHBIE METOAbl HM3YUEHHUSI BEIIECTB W HMX NPEBPAICHUI: Pa3IoKCHHE
MEePOKCUJa BOJOPOJAa B MPHUCYTCTBUU KaTalW3aTopa, MOJEIH KPUCTALIMYECKUX PEIIETOK,
MPOBEACHUE pPEAKIUi HOHHOrO OOMEHa, OIpeAesieHHe CpeAbl PacTBOPOB C TMOMOIIBIO
WHIMKATOPOB, U3YUCHUE BIUSHUS PA3MYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[Tonoxxenne HemeraioB B Ilepuoguueckoil cucreme XuMHUYecKHXx 3ieMeHToB J[M.
MenpneneeBa U OCOOEHHOCTH CTpOeHHUSI HMX aroMmoB. Du3nyeckue CBOWCTBA HEMETAJJIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriaepoaa).

Bonopon. INonydenue, ¢uznueckue U XMMHUYECKHE CBOWCTBA: PEAKIMU C METaJIaMH U
HEMETaJUIaMH1, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuabl. TOMIIMBHBIE 3JIEMEHTHI.

lanorensr. Haxoxaenune B mpupojie, CrocoObl MoydeHus, (U3HIECKUE U XUMUUYECKHE
cBoiicTBa. ["asioreHoBoOpOIbl. BakHelmme KHUCIOPOACOEpKAIIUE COCTUHEHUS! TaJIOrEHOB.
JlaGopaTopHbBIE U MPOMBIIUICHHBIE CTIOCOOBI MOTYYeHUs rajoreHoB. [I[puMeHeHre rajoreHoB u
WX COCTMHECHUM.

Kucnopon, o3on. JlabopatopHbie W NMPOMBINUICHHBIC CIIOCOOBI TOJYYCHHSI KHUCIOpPOJa.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoia U o30Ha. OKcuUIbl U
MIEPOKCUIBI.

Cepa. HaxoxneHue B mpupoae, CIOCOOBI MONydyeHUs, (U3NYECKUEe U XUMHUYECKUE
cBorictBa. CepoBojopon, cynbbuasl. Okcun cepsl(1V), okeun cepui(VI). Cepuucras u cepHast
KHCJIOTBI U X coiau. OCOOCHHOCTH CBOWMCTB CEpHOM KHCIOTHL I[IpumeHeHue cepsl U €&
COECIUHEHU.

A3zor. Haxoknenue B mpupojie, CrnocoObl MONydeHus, (uU3MUeckue U XUMHYECKHe
cBoiicTBa. AMMmuak, HUTpuAbl. OKCHIbpl a30Ta. A30THCTass M a30THAs KUCJIOTBI U HX COJIH.
OcoOCHHOCTH CBOWCTB a30THOM KHCIOTHI. [IpHMeHEeHHe a30Ta W €ro COeIMHEHMH. A30THBIC
yaoOpeHwusl.

®ochop. Haxoxnenue B mpupoje, CHocoObl MOTydeHHs, (PU3NYECKHE U XUMHUYECKUE
ceorictBa. Dochuasl u Pochun. Oxcuasl dochopa, dochopnas kuciaora U e€ COJIH.
[Ipumenenne gocdopa u ero coenuuennit. ochopHbie y1oOpeHuUs.

VYrnepon, HaxoxIeHHe B mpupoje. AsuorponHbie Moaudukanuu. Dusnueckue u
XMMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriepogom. Oxcup yriaepoaa(ll),
okcupa yriuepona(IV), yronmpHas kucioTa W €€ cOMU. AKTUBHPOBAHHBIA YTOJb, aicopOIus.
Oymnepensl, rpadeH, yraepoaHsle HaHOTPYOku. IIpuMeHeHHME  MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, crocoObl MOJydyeHHs, (pU3MUecKre U XUMHUYECKHe
cBoiictBa. Oxcun kpemuus(1V), kpeMHUEBas KMCIOTa, CHIIMKATHL. [I[puMeHeHe KpeMHHUS U ero
coenuHeHni. CTEKI0, €ro MoJay4eHue, BUJIbl CTEKIIA.

[Tonoxenue meramnoB B [lepuoanyeckoil cucreMe XUMUYECKUX AMeMEeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTa/uioB. O0mue puzndeckrue CBOMCTBAa METAIIOB.
[Ipumenenne MeTamioB B ObITY U TexHHKe. CITaBbl METAIIOB.

DNEeKTPOXUMHYECKUN psIA  HampsDkeHud MeTtaioB. OOmme crnocoObl  MOMy4YeHHS
METAJUIOB: TUJIPOMETAILTYPIHs, TUPOMETAIUTYPrHUsl, dJeKTpomMeTatyprus. [lonstue o koppo3uu
MeTautoB. CocoObl 3alIUTH OT KOPPO3UH.



OOmiast xapakTepucTuka MeTauioB IA-Tpynmsl Ileprnoanueckoil CHCTEMBI XHMHUYECKHUX
aneMeHToB. Hatpuil u xanuii: moimydyenue, GU3NUECKUe M XUMUYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCAUHEHUMN.

OOmas xapakrepuctuka metamioB IIA-rpynnsl [lepuoandeckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB. MarHuii M KauplMid: MoiydyeHue, (QU3MYeCKHe ¢ XHUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE ITPOCTHIX BEIIECTB U UX coeMHEeHHH. JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHEHHUS.

AntoMuHMI: nosyyeHue, PU3NYECKUE U XUMHUYECKUE CBOMCTBA, IMPUMEHEHHUE IMPOCTOrOo
BEIIECTBA M €ro COCOUHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUAPOKCOKOMIUIEKCHI aJIFOMUHMSL.

OOmiass xapakrepucTuka MetauioB noOounbix noarpynn (b-rpynm) Ilepuonmyeckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB.

duznyeckue U XMMUUYECKUE CBOMCTBA XpoMma U €ro coenuHeHui. OKCHuIpl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

®u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro coequHeHuid. BaxhHeummne
coemuaenust mapranna(ll), mapranna(IV), mapranma(VI) u mapranna(VII). [lepmanranar kanusi,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA XKeJle3a U €ro coequHEeHU. OKCUIbI, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(Ill). Ilomyuenne n mpumeHeHue xKeje3a U ero CIijaBoB.

du3nyYecKre U XUMUYECKUE CBOMCTBA MelIU U €€ coeanHeHuil. [loyyenrne u npumeHenne
MEeIN U €€ COeTUHEHUN.

[uuk: nomyuenue, GU3HNUECKUE U XUMHUYECKHE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y TUAPOKCH/IA IWHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne uHKa 1 ero CoeAMHEHUH.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3Y4YCHMsI BEIIECTB M HMX MPEBPALECHUN: H3y4EHHUE
00pasroB HEMETa/IOB, TopeHue cephl, (ocdopa, xkenesa, MarHus B KUCIOPOJE, M3YUYCHHE
KOJUIEKIMM «MeTayulbl M CIUIaBb», B3aUMOJCHCTBHE INENOYHBIX M IIEI0YHO3EMEIbHBIX
METAJUIOB C BOAOH (BO3MOXHO MCIIOJB30BaHME BHIEOMATEPHATIOB), B3aUMOACHCTBUE LIMHKA U
JKeJle3a ¢ paCTBOPAMH KHCJIOT M IIEN0YeH, KaUeCTBEHHBIC PEaKIIMA Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOAOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJECHCTBUE TMAPOKCUIOB aTIOMUHHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 33134 10 TeMaM «l'ajoreHs»,
«Cepa u e€ coeuHeHMs», «A30T U Gochop U UX COETUHEHUD», «MeTaulbl IIaBHbIX MOATPYIID»,
«Mertasuibl TOOOYHBIX MOATPYIII».

XuMHus M KU3Hb.

Ponp xumum B obecrieueHUH yCTOWYMBOIO Pa3BUTUSA yenoBedecTBa. [IoHATHE O HAYUHBIX
METOJax II0O3HaHWA M METOAOJOIMM HAydyHOro HccienoBanus. HaydHele npuHIUIBL
OpraHu3alui XMMHYECKOrO MPOou3BoACTBa. [IpoMbllIeHHbIE CIOCOOB! MOTYUYEHUS! BaXKHEUIINX
BelleCTB (Ha mpUMepe MPOU3BOJICTBA aMMHaKa, CEpHOM KUCIOTHI, MeTaHoja). [IpoMblieHHbIE
crocoObl MOJYYEHHUs] METAJJIOB U CIUIABOB. XMMMUYECKOE 3arps3HEHUE OKpYXKarollel cpenbl u
ero nocneacTBus. Ponb xuMuu B o6ecriedeHun SHepreTuyeckoi 0e30macHOCTH.

XuMus U 3700poBbe 4YenloBeka. JlekapcTBeHHble cpencTBa. [IpaBuia mcnosib30BaHUs
JIEKapCTBEHHBIX ITpenapaToB. Poib XUMUU B pa3BUTUH MEAULIMHBIL.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MULIEBbIE 100aBKU. Poib xuMun B obecrieueHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckue u mapgromepHsle cpeactBa. beitoBas xumus. [IpaBuia Ge3omnacHOro
HCIOJIb30BAHUS IpenapaToB OBITOBOM XMMHUHU B MIOBCETHEBHON KU3HH.

XUMUS B CTPOUTENIBCTBE: BXKHEUIIINE CTPOUTENIbHBIE MaTepHallbl (LIEMEHT, OETOH).

Xumus B cenbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpalbHble yI00peHusl.

CoBpemMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, Kepamuka. Matepuaisl
Ui 31eKTpoHukH. Hanorexnosoruu.

PacuérHsble 3aaum.



Pacuérbl: macchl BellecTBa MM 00BEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) NMPOJIYKTOB PEAKLMH, €CIM OJHO W3 BEIIECTB MMEET IMPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTAa pEaklUu, €CIM OJHO U3 BEIIECTB JaHO B BHJIE pacTBOpa C
ONpPENENIEHHON MAaCcCOBOM JI0JIEd PACTBOPEHHOIO BEUIECTBA, MACCOBOM JOJHM WM MOJISIPHOU
KOHLIEHTPALlMK BEIIECTBA B PACTBOPE, AOJM BbIXOJA NPOIYKTa PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBS3€H MPH M3ydeHHH OOIIel M HEOPraHWYeCKON XMMUU B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U MOHATUH, IPUHATHIX B OT/EIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOuiue ecTecTBEHHO-HAay4yHbIE TOHSATHS: SIBJICHHME, HAaydyHBIM (hakT, rumnoresa, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIacCupuKalus, TMEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpEHUE,
AKCIEPUMEHT, MOJIEb, MOJECITUPOBAHUE.

®duznka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTh, MOJIEKYJIAa, SHEPreTHYEeCKUIl ypOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHO€ COCTOSIHME BEIECTBA, WJICAIbHBI Tra3, (QU3MYECKHEe BEJIUYMHBI, E€IUHMIIBI
U3MEepeHusi, CKOPOCThb, IHEPIHsl, Macca.

buonorus: knerka, OpraHm3M, OJKocucTema, Ouocdepa, meradoIM3M, MakKpo- U
MHUKpPORJIEMEHTBI, OENKU, KHUPbI, YIJI€BOJbl, HYKJIEHHOBBIE KHUCIOTBHI, (EPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTHU B IKOCUCTEMAX.

['eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexHonorusi: XuMU4eckass MPOMBIIIIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepuabl,
CEeNIbCKOXO3SMICTBEHHOE IPOM3BOJCTBO, IHUINEBAs IPOMBIIUIEHHOCTh, (hapMaleBTHYECKast
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETHYECKUX IIpEenapaTos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MATEPHAJIIOB, 3JIEKTPOHHAS IIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouiero ooOpazoBaHuUs
BBIJICIICHBI CJICIYIOIINE COCTABIISIONINEG: OCO3HAHNE O0YJaIOIIMMHUC POCCHIUCKON TPaXKTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6HI€CTBG InpaBujiaM W HOpMaMH IOBCACHHA, HAINIHC
MPaBOCO3HAHUSI, IKOJOTUUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBHUThH II€JIM U CTPOUTDH KU3HEHHBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOHN JAESATENIbHOCTH O0yYaloMXCs B MPOLECCEe peain3alun
00pa3zoBaTeIbHON e TEIHLHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecCe peann3aiu
00pa30BaTeNIbHON 1€ TENbHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJaroIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

OpeACTaBJICHUA O COOUWAJIBHBIX HOPMAaxX M IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTH IIPHU CO3AaHUU YU€OHBIX MMPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX
MIPH aHAJN3€ PA3JINYHBIX BUIOB y4eOHOM AEATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HACIEHI0 OTEUYECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTHM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JAHHbIE HAayKH €CThb Pe3yJbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPYy/Ja YYEHBIX U MMPAKTHKOB;

MHTEpeca M [03HABATEJbHBIX MOTHBOB B TMOJYYEHUHM M TMOCIEAYIOIIEM aHalHu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHMUS,

CIIOCOOHOCTH OIICHMBATh CHUTYalllH, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHHE M IOCTYNKHM CBOMX TOBApUILNEH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHSA KYJBTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTeH 3/10poBoro u Oe3omacHoro oOpas3a »KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOILEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBBIO;

COONIOJICHNs MPaBUI 0E30MacHOro OOpalleHusi ¢ BEIeCTBAaMU B OBITY, MOBCEJHEBHOM
KU3HH, B TPYJIOBOU JI€ATENBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIAWNBUAYAJFHOTO M KOJUIGKTUBHOTO OE€30TIaCHOTO
MIOBEICHUS B CUTYALUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEN;



OCO3HAHUS TOCJICJCTBUN M HEMPHUATHS BPEIHBIX MPUBBIYCK (YMOTPEOICHHS AJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) TPyAOBOro BOCIMTAHHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIICOBATEILCKON  JIEATEIBLHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH MPAKTUYECKUX 3aJady COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

WHTEepeca K MPAKTHUYECKOMY HM3YYCHHIO MpodeccHii pa3inuyHOrO poja, B TOM 4YMCIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBa)XEHHUS K TPYY, JIOAAM TPYyJla U pe3ynbTataM TPYIOBOH €ATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPDY WHIMBUAYAIbHOW TpaeKTopuu 0Opa3oBaHUs,
Oyaymeil npodeccu U peaan3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3x0/10rnuecKoro BOCNMTAHUA:

9KOJIOTMUECKHU 11€7€CO00pa3HOro OTHOLIEHUS K MPUPOJAE KaK UCTOYHHUKY CYIIECTBOBAaHUS
’KH3HHU Ha 3emiie;

MMOHUMAaHMs II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOJIeM, BIAUSHHUS 3KOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOM CPEIbL;

OCO3HaHHS HEOOXOAMMOCTH MCIIOJIb30BAHMS JOCTUKEHUM XUMHH Ul PELIEHUS! BOIIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUSTHS JEHCTBHH, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHUS TPOTHO3UPOBATH HEOIATOTPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMAESMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yus PA3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHOMN U COLMAIBHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHM cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOpMUPOBAHUU
PaIMOHAJILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO Mpe/ICTaBiIeHHs 00 OKpYy>KaroLeM
MHUpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEpPHOCTEU M
pelIeHny TpodieM COXpaHEHUsl PUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHH JJIs COBPEMEHHON NMBWIM3ALWU: B €&
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHUM HOBOW 0a3bl MaTepuaibHON
KYJIBTYpBI, B PELICHUH II100aIbHBIX TPOOJIEM YCTONYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M HKOJOTUYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreueHny yCIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
0O0IIIeCTBA;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAHHsS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBSACHEHHUs SIBJICHHUM OKPYXKAIOUIETO MHpPa U MPOUCXOAAIIUX B HEM U3MEHEHUH,
YMEHHUS JIeaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJbIO MOJYYEHHSI T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUYECKUE 3HAHUS [T pelIeHUs MPoOieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATEIbCKON NEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHHM MO XUMHH B COOTBETCTBHM C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;



UHTEpeca K OCOOCGHHOCTSAM Tpyla B pa3iuyHblX cdepax mnpodeccnoHaTbHON
JESITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MeranpeaqMeTHbIe pe3yNnbTaThl OCBOSHHS MPOTPaMMBI 10 XMMHUU Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMbIe JUIsI (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXAUCIUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IIeHAYYHbIE TIOHATHS, OTPAKAIOIIHNE [IEIIOCTHOCTh HAYIHOH KapTHHBI MUpa
U cnenr(uKy METOZI0B MO3HAHMUS, UCTIONIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEMIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHIMUIL, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNEe, N3MEpEHHEe, SKCIIEPUMEHT U JIpyTHUe);

YHHUBEpCallbHbIe  ydeOHble  JeHCTBUS  (TIO3HABaTeNbHBbIE,  KOMMYHHUKATHBHBIC,
perynaTuBHble), obecreunBarouiie QopMUpOBaHHE (QYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMABHOM KOMITETEHITH 00yJarOIuXcs;

CIIOCOOHOCTh ~ OOy4aroIIMXCS  MCMOJb30BaThb  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHWs W YHHBEpCAJTbHBIE Yy4eOHBbIE JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHHUE YHUBEPCATBHBIMH YIeOHBIMHU
MO03HABATEIHHBIMH, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJorMUecKHUe AeCTBUS:

CaMOCTOSITENIFHO (OPMYIMPOBATh M aKTYaIM3WpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTNPENeNATh IENN NEATEeTLHOCTH, 3a/JaBas TMapamMeTpbl M KPUTEPHH HMX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABJICHHBIMU IICIISIMH;

WCIIOJb30BaTh TPHU OCBOCHWW 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICISITH
XapaKTepHbIe TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHNE TIOHIATHS JJIs1 0OBSICHEHUS OTIEIbHBIX (DAKTOB M SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPHUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBCHHBIC CBA3U MEXTY U3Y4aeMbIMU SIBJICHUSIMU,

CTPOHTH JIOTHYECKHE pacCyKACHHUS (MHIAYKTHBHBIC, ACHYKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PACCMaTPUBACMBIX SIBJICHUAX, (OpMyIHpoBaTh
BBIBOJIBI U 3aKJIFOUEHU;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, Pe0OPa30BBIBATh MO/ICIBHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
XxuMuueckas ¢GopMyna, YpaBHEHHE XHMHUYECKOM peakud — TMpU pEHIeHUHd Y4eOHBIX
MTO3HABATENIBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYCCKUX PEAKIUM.

2) 6azoBbIe HCCIeN0BATEIbCKHE IeCTBHS:

BJIaJIETh OCHOBAMHU METO/IOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMHUECKUX PEAKLIUA;

dbopMynupoBaTh LEeTH M 3aJayd  HUCCIEJOBAaHHWA, WCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BJIaJIETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS YUYEHHYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €r0 pe3ynbTaT, (OpMyIUpPOBaTH OOOOIIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;



npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIIbCKONM W TPOEKTHOM JesITEIbHOCTH,
IIPOSIBJIATH CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [T0O3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMu (HAYYHO-TIOMYJISIpHAS
JIUTEepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpaBOYHBIE TMocoOus, pecypcsl HWHTepHeTa),
aHAJIM3UPOBaTh MH(GOPMALMIO pa3IWYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH PA3UYHBIE METOJBl IPU TIOMCKE H OTOOpe
nHbOopManuy, He0OOXOAUMMOH IS BHITIOJIHEHUS YUeOHBIX 3a71a4 ONPENeIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (JOpMY IpEICTaBICHUsS UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HakKu U
CHUMBOJIBI, POpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAAHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TEMbI B X0JI€ TMAJIOra U/WUIu TUCKYCCHH,
BBICKA3bIBATh UJIeH, (POPMYIIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEILHO BBITIOJTHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATENIbHON JESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XUMHYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peaivzanuu yueOHOTro MIpOeKTa, U (OPMYIHPOBATH BBIBOJBI MO pPE3ylIbTaTaM IMPOBEAEHHBIX
UCCIIeIOBAaHUH IMyTEM COTJIACOBaHMSI MO3ULIUN B X0/1€ 00CYKIeHUSI 1 0OMEHa MHEHHUSMU.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOKO IMO3HABATENBHYIO NEATEIbHOCTb,
ompenenss €€ LEeMH U 3a/Ja4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHIMOJHEHUH Y4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBINA CIIOCOO UX PEIICHUs C Y4ETOM MOTyYeHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIICCTBJIATH CAMOKOHTPOJIb ACATCIIBHOCTU HA OCHOBC CaMOaHaIn3a 1 CAMOOLICHKU.

INPEIMETHBIE PE3YJIBTATbBI

HpeI[MeTHLIe PE3YyIbTAaThl OCBOCHUA IMPOTrpaMMBbI 110 XUMHUU Ha yTJIYGJIéHHOM YPOBHEC Ha
YPOBHE CpCIHCTO 061]_161"0 O6p830BaHI/I$I BKJIHOYar0T CHeHI/I(I)I/ILICCKI/IC JJIsL yqeGHoro npeamMeTa
«X MU HAayYYHBbIC 3HAaHHWs, YMCHHA H CIIOCOOBI JIENCTBUI II0 OCBOCHHUIO, UHTCPUPCTALIUN U
npeo6pa3OBaHmo 3HaHPII>i, BUbI ACATCIBHOCTH IO MOJYYCHUIO HOBOT'O 3HAHHUA W ITPUMCHCHHUIO
3HaHUI B Ppa3JInIHbIX y‘-IC6HBIX CUTyallusaX, a TaKKC B PCAJIBHBIX KXU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX C Xumueil. B nmporpamMme 1o XuMHUH NPECAMCTHBIC PC3YJIbTAThI IMPEACTABJICHBI I10
rogamM U3y4dCHUA.



10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUuMUsD OTPaXKaroT:

cOPMHUPOBAHHOCTh MPEJICTABICHUIA: O MECTe W 3HAYCHHHM OPTaHWYCCKOW XUMHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ pOJIH B 00CCIICYCHUH YCTOMYMBOTO Pa3BUTHS YE€JIOBCUCCTBA B
pelieHuu MmpooOJieM HKOJIOTUYECKOM, IHEPreTUYECKOW M THUIIEBON 0€30MacCHOCTH, B PAa3BUTUU
MEWIIMHBI, CO3JaHMU HOBBIX MATEPHAIOB, HOBBIX HCTOYHHKOB JHEPIHH, B OOCCIICUCHUU
PaIMOHATILHOTO TPHPOJIOTIONB30BaHUS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KYJIbTYPHI
YEJIOBEKa, a TaKXe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAaHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolue
MOHATHSA — XUMHUYECKHI 3JEMEHT, aToM, SapO M 3JEKTpOHHas o0oJiouka atoma, s-, p-, O-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aToMa, TMOpHAMU3aIs aTOMHBIX
opOuTanei, WOH, MOJIEKYyJa, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTETNEHb OKHCIICHHS,
XUMUYECKasi CBSI3b, MOJb, MOJISIpHAsE Macca, MOJIAPHBIM OOBEM, YIJIEPOIHBIN CKEJeT,
(GyHKIMOHANIbHAS TpyIIa, paguKkal, CTPYKTypHble (Qopmynbl (pa3BEpHYTbIE, COKpallEHHBIE,
CKETIETHBIE), W30MEpHUsl CTPYKTypHas W TPOCTPAHCTBEHHas (reoMeTpHyYecKasi, ONTHYECcKas),
M30MEpbI, TOMOJIOTUYECKUA PsiJl, TOMOJIOTH, YTJIEBOJOPOJBI, KUCIOPOA- HM a30TCOJCpKAIINe
OpraHWYECKUE COCAMHECHHS, MOHOMED, IMOJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIMHECHUS; TEOPUH, 3aKOHBI (mepuoandeckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOCHHS
oprannyeckux BemecTB A. M. byriepoBa, 3akoH COXpaHEHHS MAacCChl BEIIECTB, 3aKOH
COXpaHEHUs W TPEBpAlIEHUS DHEPIHH TPH XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PECHUECKHE 3HAHUWA, JSKAIIHEe B OCHOBE TOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XWMHMUYECKHX SIBJICHHMH; MPEICTAaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEAaKIUH, TEPMOAUHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEpPHOCTSIX HX
MPOTEKAHUs, O B3aMMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYKTHUBHBIM U
Me3oMmepHbIi dhdexTr, opuenTanTsl [ 1 Il poma); daxromornyeckue CBEACHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BaKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JESTEeTbHOCTH YENOBEKa, OOIIMX HAayYHbIX MPHHIMIIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA MpUMepe MPOU3BOACTBA METaHOJA, IepepadOTKN HePTH);

c(OpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTABA, CTPOEHUSA U
CBOWCTB OPraHUYECKUX COCTUHECHUII;

c(hOpMUPOBAHHOCTh YMEHUIA:

HCIIOJIb30BATh XUMHUUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKENIETHBIX) (OPMYI OPraHUYECKUX BEILIECTB;

COCTaBJATh yPAaBHEHHUS XMMHUYECKUX pPEAKUUA M  pPACKPbIBaTh MX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKLMIl MOCPEACTBOM  COCTABJICHHUS  3JIEKTPOHHOTO
OamaHca JTHUX peakUui, peakiuii HOHHOTO oOOMeHa MYTEM COCTaBJICHHS HUX TMOJHBIX H
COKpaII€HHbIX HOHHBIX YPaBHEHU;

M3rOTaBJIMBATh MOJIEIM MOJIEKYJ] OPraHWYeCKUX BEIIECTB I WIUIKOCTPAlUU  UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

chOpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATH MPUHAIICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 0 UX COCTaBY M CTPOEHUIO K OMpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, TaBaTh UM
Ha3zBaHus Mo cuctemarndeckoit HoMeHknatype (IUPAC) u npuBoauTh TpUBHAbHBIE Ha3BAHUS
JUIS  OTAETBHBIX TPEJCTaBUTENEH OpPraHUYeCKUX BEUIECTB (OTUJICH, alleTWIEeH, TOIYOJl,
TIIMLEPUH, DJTUJICHIJINKONb, (eHon, Qopmanpaerua, ameranbAerui, aleToH, MypaBbHHAS
KHCIJIOTA, YKCYCHAasl KHUCJOTa, CT€APUHOBAs, OJICMHOBAs, MAJIbMUTHUHOBAs KHUCIOTHI, TJIMIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, aHUIIUH, TUBUHUJ, U30TIPEH, XJIOPOTPEH, CTUPOI U APYTHUE);

chOpPMHUPOBAHHOCTh YMEHHS OMPEACNSATh BHUJ XUMHUYECKOW CBS3M B OpPraHUYECKHUX
coeMHEHUX (KOBAJICHTHAS U HOHHAS CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);



c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXEHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiectB A. M. ByrnepoBa /s 00bsSCHEHHsS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTpOEHUS;

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE WU
XMUMHMUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3IMYHbIX KJIACCOB OPTraHUYECKUX BELIECTB!
QJIKAaHOB, LUKJIOAJIKAHOB, AJKEHOB, aJKaJMEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXHBIX 3(PUPOB, KUPOB,
HUTPOCOCINHEHUH 1 aAMHHOB, aMHHOKHCIIOT, OCTIKOB, YTIIIEBOJOB (MOHO-, M- U TIOJIUCAXapUIOB),
WUIIOCTPUPOBATh TI'EHETHMUYECKYIO0 CBSI3b MEXKJY HHUMHM ypPaBHEHUSIMH COOTBETCTBYIOILIKX
XUMUYECKUX PEAKIMH C UCTIONIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS TOATBEP)KIATh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBUCHUMOCTH PEAKLIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KpaTHOCTU U THIIA
KOBAJICHTHOM CBS3M (G- U TM-CBSI31), B3AUMHOTO BJIMSIHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO ChIPbS
(HedTb, MpUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro MnepepabOTKH M MPAKTHUUECKOE NPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

c(OpPMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAy4YHBIX METOJax
MO3HAHUSI — HaONIOIEHUHU, W3MEPEHUH, MOJEIHPOBAHUH, OJKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTh 9TH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATH OCHOBHBIE OMNEPALMU  MBICIUTEIHHOU
NEeSITeIbHOCTH — aHalIW3 M CHUHTE3, CpaBHEHHE, O0OOLIeHHE, CHCTEeMaTH3alUIO, BBISBICHUE
MIPUYMHHO-CIIEJICTBEHHBIX CBA3EH — JJIsl M3yUEHUsl CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUii;

Cc(OPMHUPOBAHHOCTh YMEHHIA: BBISBIISTH B3aHMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMH H
NpPEICTAaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHbIX NPEIMETOB Juid 0Oojiee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUAIIbHOIO €IMHCTBA MHUPA, UCHOJb30BATh CHUCTEMHBIE 3HAHUA 10
OpPraHM4ecKON XUMMHU IJIs1 OOBSCHEHMS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIUX €CTECTBEHHO-
Hay4HYIO IPUPOAY;

C(OPMHUPOBAHHOCTb YMEHHUH: MPOBOAUTH PACUYETHI MO XUMHUYECKMM (QopmylraM U
YPaBHEHMSIM XUMHUYECKUX PEaKLHU C HCIOJb30BaHHMEM (PU3MUECKUX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XaPAKTEPHU3YIOLUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl 10 HAXOXKJICHUIO XUMHUUYECKOH (OpMyIbl BELIECTBA 110 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELECTB;

C(OPMHUPOBAHHOCTh YMEHM: IPOTHO3MPOBATH, aHAJIU3UPOBATh U OLEHMBATH C MO3ULUI
9KOJIOTUYECKON 0€30ImacHOCTH MOCIEACTBUS OBITOBOM M IPOM3BOJCTBEHHOH JAEATENIbHOCTU
YeJoBeKa, CBS3aHHOM C IepepadOTKON BELIECTB, WCIHOJIb30BATh IOJIYYEHHBbIE 3HAHUA JUIS
IPUHATHUSA TPAMOTHBIX PeIIeHUH Mpo0JieM B CUTYaLUsAX, CBSI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHUI: CAMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHIM
HKCIEPUMEHT (IIOTy4YE€HHUE U U3yuyeHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE pEaKIU
YIJIEBOJAOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIOPOJICOJCPXKALIMX OpPraHUYECKUX BEIIECTB,
pelieHre HKCIEPUMEHTANbHbIX 33Jad [0 pPaCHO3HABAHHUIO OPraHUYECKUX BEIIEeCTB) C
coOioileHueM TmpaBuwil  Oe3omacHOTo  oOpalleHHMs C BellecTBaMM U JIaOOpaTOpHBIM
oOopynoBanuemM, (opMyIHpOBaTh IIeNb MCCIEJOBAHUS, IMPEJCTAaBIATh B PAa3IU4YHON (opme
pe3ybTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OIICHUBAThH UX JIOCTOBEPHOCTH;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuoaTh MpaBUiIa HKOJOTHYECKH 11€7ecO00pa3HOro MOBEAEHHS B OBITY M TPYAOBOM
JESITEIBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3I0pOBbs, OKPY)KAIOIIEH NPHUPOJHON Cpenpl U
JOCTHUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOIO AECWCTBMSI HAa JKUBBIE OPraHU3MBbl ONPEACIEHHBIX
OpraHUYecKUX BEIIeCTB, MOHUMas cMbIca nokaszatens [11K;

aHaJM3UpPOBaTh  11€J€COOOPAa3HOCTh  MPUMEHEHHS  OpPraHWYeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIB3a;



c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMallUd B Pa3jIMYHBIX MCTOYHUKAX (HayyHas W yd4eOHO-Hay4dHas JUTEpaTypa, CpPeICTBa
MaccoBoil uH(popManuu, MHTEpHET W Apyrue), KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHpopMaIHnIo, nepepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C MOCTABJICHHON yueOHOM
3a1a4uen.

11 KIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOSHHUs Kypca «OOmas W HEOpPraHWYecKas XHUMHESD)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTD MPEJICTABICHHUIA: O MAaTEPUATLHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TIO3HABAEMOCTHU SIBJICHUM TPUPOIBI, O MECT€ M 3HAYEHUU XMMHHU B CHUCTEME E€CTECTBEHHBIX
HayK U €€ poJii B 00eCleYeHUN YCTOMYMBOTO Pa3BUTHUS, B PELLICHUU IPOOJIEM IKOJIOTUYECKOH,
SHEPreTUYECKOM M THUIIEBOM OE30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3AaHUH HOBBIX
MaTepuajgoB,  HOBBIX  HCTOYHHKOB  JHEPrUM, B  OOECHEYCHHH  PAI[HOHAIBHOTO
MIPUPOJIOTIONIL30BaHUS, B (GOPMUPOBAHUHI MUPOBO33PEHHS U OOIICH KyIbTYyphl YEIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS — XUMHUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, IEKTPOHHAsI 000JI0YKa aToMa, S-
, p-, d-aTomHBIE OpOHMTAaNM, OCHOBHOE M BO30YXJIEHHOE COCTOSIHUS aToMa, THOpHIM3aLus
aTOMHBIX OpOWTajneil, HOH, MOJIEKyla, BaJEHTHOCTb, 3JIEKTPOOTPULIATENIHHOCTh, CTEHEHb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpHUCTAJUIMYECKas pEeIIETKa, XUMHUYECKas pEeakius, PacTBOp, AJIEKTPOIMUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJUTAYECKAsT ~ JUCCOLMALUA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  ITOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUYECKOM
peakiuu, XUMHYECKOE€ paBHOBECHE; TEOPUUM M 3aKOHBI (TEOpHUS  BJIEKTPOIMTUYECKOI
aucconuanuu, nepuoauyeckuil 3akon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHHUS M MPEBPALICHUS SHEPTUU P XUMHUYECKHX PEAKLUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI A3bIK XUMHUU,
MHPOBO33PEHUYECKHE 3HAHUA, JEKAIIHE B OCHOBE NOHUMAHUSA NMPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBIICHUW; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUU BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJSIPHOM W  HAQJMOJIEKYJISIPHOM YPOBHAX; IPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpPEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETUYECKHX 3aKOHOMEpPHOCTSX HX
MPOTEKaHUs, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JIUCIEPCHBIX  CHUCTEMAaX;
(akToNOruuecKrue CBeJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MacCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW [ESTEIBHOCTH YelIOBeKa,
00LIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIC MPU3HAKH MOHATUH, yCTaHABINBATh
UX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU ONMHCAHUM HEOPTaHUYECKUX
BEILIECTB U UX NIPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XUMUYECKYI) CHUMBOJHUKY Uil COCTaBIICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTACIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEIENATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX, BHJI XMMHUYECKOM CBA3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEHIECTB OT BHUIA
XUMHYECKON CBS3M U TUMA KPUCTATIMYECKOW pEIméTKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIA
MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMHUPOBAHHOCTh YMEHHUMN: KIaCCH(PHUIIMPOBATh: HEOPraHMYECKHUE BEIIeCTBA IO WX
COCTaBy, XMMHMUYECKHE PEaKUUHU MO Pa3IUYHbIM MPU3HAKAM (YUCITY U COCTABY pearupyromux
BEIIECTB, TEIIOBOMY J(PQEKTy peaklud, H3MEHEHUIO CTEMEeHEH OKHUCICHUS JJIEMEHTOB,



00paTUMOCTH, YYacCTHIO KaTalu3aTropa U JPYIHe); CaMOCTOSTENLHO BBIOMPATh OCHOBAHUSA U
KPUTEPHH IS KJIacCU(UKAIINH U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIuii;

chOpMHUPOBAHHOCTh YMEHHS PACKphIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHWE aTOMOB U HOHOB
XMUMHMUYECKUX DJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepuonmueckoir cucremsr JI.U.
MenneneeBa, UCIONb3YysS NMOHATHS «IHEPIE€TUUYECKUE YPOBHMY», «IHEPIETUUYECKUE I1OypOBHUY,
«S-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMay; OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX DJEMEHTOB M UX
COeMHEHMH 1o niepuoaaM u rpynnam Ilepuonuueckoi cucremsl . 1. MenaeneeBa, BaJ€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHMI: XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHWUE I'€HETUYECKOM CBS3U
MeX 1y HEOPraHUYECKMMU BEIIECTBAMU C IOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKuuii;

c(OpPMHUPOBAHHOCTh YMEHHUS PACKPBIBaTh CYHIHOCTb: OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakiuil MoCpeaCTBOM COCTaBJIEHHS AJEKTPOHHOro OanaHca 3THUX PEaKIHil; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS HX IMOJIHBIX M COKpAlI€HHBIX HOHHBIX YpPaBHEHM; peaKIHii
TUIPOJIN3A; PeaKIuil KoMIiekcooOpa3oBaHUs (Ha TNpUMeEpe THIPOKCOKOMILIEKCOB LMHKA U
ATIOMUHUS);

cOpMUPOBAHHOCTh yMEHHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX OHHEPreTHUECKHUX XapaKTEepPUCTHUK, XapaKTep H3MEHEHMs] CKOpPOCTU
XMMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIIeHUs
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHENIHUX Bo3aercTBui (mpuuuui Jle [llaTense);

chOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEaKLUH, JIeKAIlUe B OCHOBE
MIPOMBIIIJIEHHOTO TOJMYyYeHUs] CEepHOM KHUCJIOThI, aMMHakKa, oOOlIue HaydyHble MPUHIIHUIIBI
XMMHYECKUX TPOU3BOJICTB; 1LEJIECOO0Pa3HOCTh NPUMEHEHUSI HEOPraHMYEeCKHX BEIIEeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(OpMUPOBAHHOCTH BJIa/ICHUS CUCTEMOW 3HAHUM O METO/IaX HAYYHOT'O IMO3HAHUS SBIICHUI
OpUpoAbl — HaAOMIOJEHHE, HW3MEpEeHUEe, MOJACIUPOBAaHUE, OSKCIEPUMEHT (pealibHbli U
MBICJICHHBII), UCHOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, YMEHHsS MPUMEHSATh 3TH 3HAHUS MpPU
SKCIEPUMEHTAJIbHOM UCCIIEJOBAaHUM BEIIECTB M JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
HMMEIOIINX MECTO B IPUPOJIE, IPAKTUYECKOM IEATEIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBS3b XMMUYECKUX 3HAHUH C MOHATUSMU U
MPEJICTABICHUSIMU  JIDYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB [uia OoJiee OCO3HAHHOTO
IMOHMMAaHUS MaTEPUAIILHOTO €AMHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIIOIH30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTPAIU; MACChl BELIECTBA WM 00bEMa rasa
110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCEe WK 00BEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIJIOBOTO 3(pdekTa peakuu; 3HaUeHUs1 BOJIOPOJHOTO MOKa3aTels paCTBOPOB KUCIOT
U IIejo4Yeld ¢ M3BECTHOM CTeNeHblo auccolManuu; mMacchl (00bEMa, KOJIMYECTBA BEILECTBA)
IIPOJIyKTa pEaKLUH, €CJIM OJHO M3 UCXOAHBIX BELIECTB AAHO B BUJIE PAacTBOPA C ONpPEACIEHHON
MaccoBO#l joyell pacTBOPEHHOIO BELIECTBA WM JIaHO B M30BITKE (MMEET MPHUMECH); J0JIU
BBIXOJIa MPOJIyKTa PEaKkiuu; 00BEMHBIX OTHOIICHUH ra30B;

chOpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO TUIAHUPOBATH U MPOBOJUTH XUMUYECKUIN
HKCIEPUMEHT (IIPOBEACHUE PEAKIIMNA HOHHOTO OOMEHa, MOTBEPKACHNE KaUeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEACIEHUE CPENIbl PACTBOPOB BEIIECTB C MOMOLIBI0 MHIMKATOPOB,
W3Y4YEeHHUE BIUSHUSA Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XHMMHUYECKOW pEaKIHH, peIlleHue
AKCMEPUMEHTAIBHBIX 3a/1a4 1Mo TemaMm «Metamib» U «Hemeramib») ¢ coOON0IeHUEM MPaBUI
6e3omacHoOro oOpaleHHus C BelecTBaMU U JabOpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH



1eNh WCCIENAOBAaHUS, TPEACTABIATh B pasIuuHON (Qopme pe3ynbTaThl OIKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCT;

c(OpPMHUPOBAHHOCTh YMEHUH: COONIOATH MPaBWIIA MOJIb30BAHUS XUMHUYECKOU MOCYION U
nabopaTopHbBIM 000pyIOBaHEM, OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIMSIMU
[0 BBHITIOJHCHHUIO JaOOPATOPHBIX XUMHUYECKHX OIBITOB, SKOJOTHYECKH IIeJIeCO00pa3HOTO
MOBEJICHUsT B OBITY M TPYIOBOM MACSATEIBHOCTH B IEJISIX COXPAHEHHUS] CBOETO 30POBBS,
OKpY)Kaloled NPUPOAHOW Cpeabl M JOCTHKEHUS €€ YCTOMYMBOTO pPA3BUTHS, OCO3HABATH
OTIACHOCTh TOKCHYECKOTO JIEWCTBUSI Ha KUBBIE OPTraHU3Mbl ONPEIEIEHHBIX HEOPTraHMYECKHX
BEIIECTB, MOHUMas cMbIci nokazaress [IJIK;

c(OPMHUPOBAHHOCTh YMCHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
nH(pOpMaMK B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAydHasl JUTEpaTypa, CPelCcTBa
MaccoBoii uH(popmaiuu, MuTEepHEeT W nApyrue), KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(popMaluio, nepepadaTeiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUM C TOCTABJICHHOW y4eOHOMU

3aga4ei.
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHHE O MHOT000pa3uu
OPraHWYECKHUX COECTMHEHHUN

04.09

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

07.09

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHn3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

08.09

Teopus cTpoeHust OpraHu4eCcKUX
coenqunenuit A. M. bytneposa

11.09

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYEeCKUX
COEqUHEHNN

14.09

[IpencraBnenue o knaccuukanuu u
CUCTeMAaTU4YeCKasi HOMEHKIIATyp
a (IUPAC) oprannveckux BeIIeCTB

15.09

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

18.09




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

21.09

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dbopmya, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

22.09

10

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

25.09

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl osTyueHus: ¥ IpUMEHEeHUe
AJIIKaHOB

28.09

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ H30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

29.09

13

Pemenune pacu€rHpIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. CucreMaruzanus 1 00001eHe
3HAHHH 10 TeME

02.10

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKkTypHas U HUC-TpaHC-U30MepHs
aJIKCHOB

05.10

15

dusnyecKrue 1 XMMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

06.10




CrniocoObl mosryyeHus U NpUMEHEHNE

16 09.10
AJIKEHOB
[Ipaktuyeckas padora Ne 1 mo reme
17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0 12.10
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA
18 oTnpe/iesieHue MOJIEKYIIpHON (GOpMYIIbI 13.10
OpraHMYEeCcKOro BellecTBa
AJNKaJIueHbI: CONPSHKEHHBIE,
19 HU30JIMPOBAaHHbBIC, KYMYJIUPOBAaHHEIE. 16.10
Oco0eHHOCTH 3NEKTPOHHOTO CTPOEHUS
XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
20 19.10
JTMEHOB
21 CrniocoObl MosTyueHus U IpUMEHEHNE 20,10
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTUYECKHUH PsJl, 0O1as
29 (bopMyna, HOMEHKIATypa, MEKTPOHHOE U 23.10
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA
23 XUMUYECKHE CBOWCTBA AIKMHOB 26.10
24 KauecTBeHHbIEe peakiii Ha TPOMHYIO CBSI3b 27.10
o5 CrniocoObl nosTyyeHus U NpUMEHEHUe
AJIKHOB
26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMUMHYECKON PEaKINU
97 Cucremaru3zanus 1 00o0IIeHne 3HaHUH 110
TeEME
28 ApeHBbl: TOMOJIOTHYECKUH psif, oO11ast




dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYII
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUN

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB
OeH3o0I1a

31 Oco0eHHOCTH XMMHUYECKHUX CBONCTB
CTHpOJIa
Pemenune pacu€rHbIx 3a1a4 Ha

32 OTIpe/ieIeHNE MOJICKYIISIPHON (hOPMYITBI
OpPraHU4eCcKOTo BELIeCTBA

33 CrniocoObl nosTyueHus U NpUMEHEHNE
apeHoB

34 I'eneTnueckas cBsI3b MEXAY pa3IUUHBIMU
KJIaccaMU YIJIeBOI0POI0B
PacuéTsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUU IO TeMe

36 [Ipuponusiii ra3. IlonytHsle HeTsAHBIE
rassl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKH
HedT1b 1 ciocoOsl e€ nepepaboTKH.

38 [IpumeHeHne MpoAyKTOB MepepaboTKH

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; pEeaKLUu
3aMelleHus TajJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamus 1 0000IeHe 3HAHNUI 110
pazaeny "YrieBoaopoasr"

43

KonTponbHas paborta no teme
"YrneBonopoisr"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Ki1accuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEICTbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTydeHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIHPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
H30MepHsi, 0COOEHHOCTU (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObl nosTyyeHHs U IpUMEHEHUe




MHOT'0Q@TOMHBIX CITUPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTIa

51 XUMUYEeCcKUe CBOMCTBA (heHOJIa

59 CriocoObI mosTy4eHHs U IpUMEHEHNE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCMIEPUMEHTATBHBIX 33124 TI0 TEME
"CnupTtsl U (peHobI"

54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
AJBJIETHIBI ¥ KETOHBI: 3JICKTPOHHOE

55 CTpOEeHHUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTUIBI ¥ KETOHBI: (PH3HUECKUE
CBOWCTBA; PEAKIMH MPHUCOCTNHEHHS

57 Peakiiuy okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoObI MoITyYeHHsI ajTbJICTHIOB U
KETOHOB
OIHOOCHOBHBIC ITPE/ICNIbHBIC KAPOOHOBBIC

59 KHCIIOTBI, 0COOGHHOCTH CTPOESHHS UX
MOJICKYJ

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3uvecKure CBONCTBA

61 XUMHUYECKUE CBONCTBA MPEICITBHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

Oco0GeHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBI. MHOr00Opasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl MosTyueHus: ¥ IpUMEeHEeHue
KapOOHOBBIX KHUCIOT

66

CrnoxHbIe Y(OUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenue pacu€THbIX 3a7a4: [0 YPaBHEHUIO
XMUMHYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOM (OpMYJIIbl OPraHU4EeCKOro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie kHUCIOTHI. CaoxHbIE d3PHUPHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0GeHHOCTH CBOUCTB JKUPOB,
COJIEPIKAIUX OCTaTKU HETpeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moroee aeicreue. Ilorsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMO)
I'eneTnyeckas CBSI3b YIIICBOJIOPOJIOB U

73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

72 Pacu€tel o ypaBHEHUSAM XUMHUYECKUX
peakuui

75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe
OO6mrast XxapaKTepuCTUKA YTIIEBOJIOB U

76 KJaccuukaius yrieBo10B (MOHO-, TU- U
TOJICaxapu bl )

77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HAXOXXJCHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJlbTo3a U

79 nakto3a. HaxoxaeHue B mpupojie u
MPUMEHEHHE AUCAXaPUIOB
[Tonmcaxapuapl: CTPOCHUE MAaKPOMOJICKY.I,

80 (bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3aa4 Ha

OMPpCACIICHNUEC JOJIM BbIXOAa MMPOAYKTa




pCaknuuu 0T TCOPECTUICCKU BO3SMOXKHOI'O

83

Cucremarusanus u 0000LIeHUE 3HAHUN IO
pasneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiiyue opraHudecKkue
coeMHeHUs"

85

AMuHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA anu(paTHUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKUX CBOMCTB aHUJIMHA

88

CriocoObI mosTy4eHHs 1 IPUMEHEHNE
anrpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3ndecKue CBOMCTBA.
OTnenbHbIC MPECTABUTENH Ol
AMHHOKHUCIIOT

90

XuMudecKkre cBolicTBa AMHWHOKHUCJIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
CuHrte3 n IruapoJin3 ICrTuaoB

91

benku xak npupoaHble NOJIUMEPBHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcoz[ep>1<aume reTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'ICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHUC U OouoJIoruyeckas POJib




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TcoiepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenune
OKCIICPUMCHTAJIBHBIX 3aJ]a4 10 TCME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin”

96

KonTponsHas pabora no teme
"A30TCOIepKaIIe OPraHuIECKHe
coequueHus"

97

OCHOBHBIE IOHATHUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN 1
METOJBI UX CUHTE3a —II0JIMMEPU3ALNS U
ITOJINKOHJICHCALINS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DJ1acToMEphI: HATypaJbHbIN
CUHTETHYECKUE KayuyKku. Pe3nna

100

Bomokna: HaTypaJlbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMepI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacno3HaBaHue ILIACTMACC U BOJIOKOH"

102

O06o00611eHne U cUcTeMaTH3aIUs
M3Yy4EHHOI'0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYIISIPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

KoanugecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI pecypest
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 1
3JIeMEHT. M30TOIbI
9 CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB, 1
KBaHTOBBIC YHMCJIA
3 Knaccudukanus XuMudeckux 2JIeMEHTOB (s-, 1
p-, d-, f-amemenThI)
4 Pacnipenenenne >meKTpOHOB IO ATOMHBIM 1
opOuTamsim
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHHH
5 DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cucTeMa XMMU4YecKuXx 3jeMeHToB /1. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TEOPHEH
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoam
9 Cucremarusanys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX pacTBOPax

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObI BbIpaskeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOAB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BelecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/ISI u 0606H_IeHI/Ie 3HAHMUH 110
TEMC




20

KonTtponsHas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB J[. . Menneneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamus XuMHUECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncienus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUSAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTH OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u xkaraiu3atopsl

25

I'omoreHnnsie n IreTEPOrcHHbIC pCaKIun

26

[IpakTuueckast padota Ne 1 mo Teme
"Biustaue pa3nudHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTtumbie U HEOOPATUMBIE PEaKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas paborta Ne 2 o teme
"BnusiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'H/ITI/ILIeCKaH AUcCouanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. CrerneHn




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansiii mokaszarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax AMEKTPOIUTOB
[IpaxTnueckas padota Ne 3 o Teme

32 "XUMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC

33 peakuu. BaxxHe#me OKUCIUTENH U
BOCCTaHOBHTEITH

34 MeTtop 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanmaHca

35 DNEeKTPOIN3 PACTBOPOB U PACILIaBOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 CucreMaruzanys 1 0000IIeHrEe 3HAHUH 110
teme "XuMHUecKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramwios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux 3nemeHToB Jl. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Ou3NYecKre CBONCTBA HEMETAIIOB

41 ANoTpomnus HEMETAUIOB (Ha puMepe

KHCIopoa, cepsl, pocdopa u yraepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUUYECKUE CBOMCTBA. ['Mapuabl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
l'anorenoBonopoasl. Baxunenmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe U TPOMBIIICHHBIE CIIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTnueckas padota Ne 4. Pemenue

46 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYUYECHHUSI,
(dbu3uvecKkue u XuMHU4eckue cBoiicta. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3aga4y pa3auvHBIX THIIOB
Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnHeHus"

A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPUJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KHUCIIOTHI

56 [IpumMeHeHre a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ocunpl u pochun

58 Oxkcunpl hocdopa, pochopcoaepxarniie
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[IpakTrueckas padota Ne 6. Permenue

60 IKCIIEPUMEHTAJILHBIX 3aa4 1Mo Teme "A30T u
dhochop u ux coenuHeHU"
VYrinepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yrnepona(1l), Of(CI/II[ yraepoaa(IV),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
KpemHuii: HaxoXeHue B IpUpoJie, CIOCOObI

64 MOJTy4eHHUs1, GU3NUYECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuusA(IV), kpeMHUEBast KMCIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €70 COCTUHEHUM.

06 CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pemenue 3a1a4 pa3InyHBIX TUIIOB

68 Cucremaru3zanus u 0000IIeHne 3HAHUHN TI0
teme "Hemeraminr"

69 KonTpoasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metannos B [leproanueckoi

71 CUCTEME XMMHUYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmuiaBsl MeTaioB. Koppo3ust Mmeramios

74 Pemenue 3aga4 pa3auyHbIX THIIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO0mas xapakTepucTuka MetamioB [A-
rpymnmnsl [lepuoauueckoit cucteMbl

76 XUMHYECKUX dJIeMeHTOB. Hatpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOas xapakTepucTuka MeTayuioB I1A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIEMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHU

78

JXK€cTkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AIFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
9KCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJ1aBHBIX OATpynm"

83

OO6mras XxapakTepuCTUKA METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

dusznyeckre U XMUMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHEeHNs Mapraniia.
ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA Kele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMMHUUYECKHE CBOMCTBA MEIU U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3aINUS U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa o teme "Metaysr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOUYNBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEJOBAaHUS BEIIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BOICTBA.
[IpompInuieHHbIE CIIOCOOBI TOTYYCHHUS
BA)KHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCcIeICTBUS

97 XUMHUSA U 30POBBE YEIOBEKA.
JlexapcTBEHHBIE CpeACTBa

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIEBOI 6€30MMacHOCTH

99 Kocmernueckue u napromepHble CpeIcTBa.

BbriToBag xumug




XuMHS B CTPOUTENLCTBE. BaskHelmue

100 CTPOMTENbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35IHCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumust 10 xnace .yrnyonenusiii ypoenb. B.B. Epemun, H.E. Ky3zemenko, B.W.Tepenun, A.A./Ipo3nos,
B.B. JIynun Mocksa Ilpocsemienne . 2021r.

Xumust 11 xmacc .yrmyonennsiii yposens. B.B. Epémun, H.E. Ky3smenko, A.A.[lpoznos, B.B. Jlynun
Mocksa IIpocBemenue . 2022r.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

KonTtponbeHsie u mpoBepouHbie pabotsl Kk yueOHUKY B. B. Epemuna, H. E. Ky3smenko, A. A. JIpo3zoga,
B.B. Jlyauna «Xumus. 10-11 xmace» ot aBTopa A. A. JIpo3io0B.

https://rosuchebnik.ru/upload/iblock/90¢/90¢330afb518306a8a69424a558f70c0.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii






