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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBIX TnOJNOXKeHHW «CTparerum pasBUTHS BoOcHUTaHuA B Poccuiickon
@epnepanuu Ha nepuon o 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTIyOJIEHHOTO HW3YYEHUsI 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealmzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BaHO oOecrneunuTh o0Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aZanTaluyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKeE IS
MPOJOIKEHUS O0yUeHHsS B OpraHu3anusax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme o XWMHM Ha3Hay€HUE MpeaMeTa «XHUMHS» [OIydaeT
NoApOOHYI0O  HWHTEPIpPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHN QYHKIUU:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealu3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4YeHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MpOduUIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TOCJIEAOBATEIHLHOCTH
W3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHOW OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTEIbHBIX ITOCTIKCHHA OOYydYaloOImMUXCS B
paMKax HTOrOBOM arrectaliud B (OpME €IMHOrO0 TOCYJIapCTBEHHOI'O
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e yCTaHABIMBAaE€T HMHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTeNbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacrmpesielieHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT NPUMEPHYI0 TOCIENOBATEIbHOCTh HW3YYEHHUS Yy4yeOHOTO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TaKK€ C Y4ETOM OCHOBHBIX BHJIOB
yue0HO-IT0O3HABATENbHBIX  JACHCTBUIM  00ydaromerocs IO OCBOCHHUIO
COJIEp KaHMs IIPEIMETA.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpeHa
PEEMCTBEHHOCTh € OOYYEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpelaeNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil 1O  XUMHH
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COJIEp)KaHMs yueOHOTO MpeaMeTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIECHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B cootBercTBUM ¢ KoOHUeNTyaidbHbIMH mnoJiokeHusmMu @OIroOC COO o
Ha3HAYeHUM NpeaMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cucTeMe
nuddepeHIupoBaHHOTO OOYyYEeHHUsT Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOTO U3Yy4YeHHUsI HaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJYYEHHUS  XUMHUYECKOIO
oOpa3oBaHHsI B paMKaX W3yYCHUS CHEIUATbHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX W OpPraHU3ALMIX CPETHETO Mpo(ecCHOHANIbHOIO
oOpa3zoBanus. B 3Toll CBs3M M3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yriayOJeHue TEeOpeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIONIUXCs, BEIOPABIIUX OMPENEIEHHBIA MPOhUTh
oOyueHus1, B TOM YHCIIE C ePCIEKTUBON MOCIEAYIOUIET0O MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruoHanbHoro oopasoanus. Hapsay c atum,
B cBete TpeboBanuit ®I'OC COO Kk [mIaHUPYEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEILHOM MPOTPpaMMBbl CpeAHEro oO0IIero o0pa3oBaHUS
U3ydeHUe ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKe Ha pEIHIeHHE 3a]ay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOIIEUHTEIUIEKTYa IbHBIX YMEHUM, YMEHHM pallMOHATU3AlNK y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIONIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO M3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aldd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4aeT ONpeaeiIE€HHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJBIIUNA 00BEM  (PaKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4EeHMsI IpenMera oOecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUs O00bEMA 3HAHUH O XUMHUYECKHX
AIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
M TepMOJMHAMUKU. M3ydyeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHUYECKas CBS3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3JIEKTPOJIU3€E pACILIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MpPU PACCMOTPEHUM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOMIpocaM 00 3IEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YYEHUS I KJIACCOB ONMpeAenEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIel cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEKHbIE MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM IpeIMeTa IS KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius Oosbiioe
3HaueHue OyIyT MMEThb AJIEMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM CJyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAaHMS, OOUIHOCTh 3aKOHOB U TE€OPUl B XUMHUHU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, HJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeaMEeTa Ui KIIACCOB XUMHKO-
ounonornyeckoro mpodwist OONbIINN yACTbHBIA BeC OyIeT UMETh OpraHu4YecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOSITEILBHOTO ~ PACCMOTPEHMSI XMMHUYECKOW  OpraHu3alli  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JHUOUAbI, OENIKW, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTHI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnmane ¢opMmupoBaHHs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obnactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Ipn u3ydenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueii MepBOCTENEHHON 3HAYMMOCTH SIBJSieTCSl (POpMHpOBAHUE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Mpearnosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaTbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEUICHUU  MpodiieM
HKOJIOTHYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMOHAJIBLHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJNOBEKAa, a TAaKXKe JKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
MOHSATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEaKUUl, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMax, 00 00ImMX
Hay4YHBIX MPUHIMIIAX XUMHUYECKOT'O MPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN 1T OOBSICHCHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIIMX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus mpo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA 3KOJIOrMUECKON 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOMI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOMU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJB30BaHUEM U  IepepabOTKOH
BCIIIECTB;

yriyOJIeHue  MPEJACTaBICHUH O  HaydHBIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHH OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHUS XWMHUYECKHX SBJICHHUH, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON IEATEIBHOCTH U TTOBCEAHEBHOM KU3HHU.

B myane peanuzanuu NEepBOOYEPETHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro Oo0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIYOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKKUe LEeNU U 3a/1a41, KakK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNM B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[O3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaronuxcs, (QopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOPA30BAHMIO KakK
YCIIOBHUIO YCTIEIITHON MPOo(eCcCUOHATBFHON U 00IECTBEHHOM NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HON DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUU Ha yTIyOJIEeHHOM
YpOBHE cpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gyaca B Heeio).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUHW, TPEACTABIECHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHMIA.

DNEKTPOHHOE CTPOECHHE aTOMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUA. BalleHTHBIE BO3MOXXHOCTM aToma yYIVIEpoJa. XHUMHUYECKas CBSA3b B
OpraHMYECKUX COEIMHEHMSIX. Tumbl THOpUIM3ALMHM aTOMHBIX OpOHUTaneu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOUN CBsI3M (OOMEHHBIA U JIOHOPHO-
aKuenTopHbli). Tumbl nepekpplBaHUs AaTOMHBIX OpOHUTalned, G- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTe o CcBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHudeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpauIEHHa,
ckenetHass. M3omepus. Bunabl wn30MEpUUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOneKkTpoHHbIE YPPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanel. CucreMaruyeckast
HoMeHkIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocty U KiaccuUKaIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C 00pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIBITBl IO IPEBPALICHUI0 OPraHWYECKUX BEILIECTB IPU HArPEBAHUHU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMPOBAHHE MOJEICH MOJIEKYI
OpTraHWYECKUX BEILIECTB.

YraeBoaopoasnl.

Anxansel. 'omonorndeckuil psij ankaHoB, o0mas ¢popMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SpP°-
rudpuan3anus aTOMHBIX OopOuTanei yriaepoaa, o-cBs3b. DuU3NUYECKUE CBOWMCTBA
QJIKAHOB.



XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUIECHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKII PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (IUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CroCOObl MOJy4YeHUS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyioruaeckuil psii aakeHoB, obmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB, Sp*-
ruOpuan3anusi aTOMHbIX opOutaneil yriepona, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBOMCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLMHU MPUCOCAVHEHUS, 3aMEIIEHUsI B O-MOJOKEHUE
IIPU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu |, 4-ipucoenunenne. Ilomumepusanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJTyYeHUs] U MPUMEHEHHUE aJIKaJUeHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepoaa. @uU3nyecKue CBOWCTBA aJIKHUHOB.
XUMHYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuii psii apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmveckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKlMu 3aMelIeHUs] B OEH30JbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, peaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIONIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpEe aJKWIbHBIX PATUKaJIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KameHHbI#1 yroas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



NEPErOHKa, KPEKUHI (TEPMHUYECKHM, KaTaIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY pPa3InYHBIMU KJIAaCCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJIOTEHIIPOM3BOJHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIICHHs] TaJlofTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, HaHOIPYIIILY,
amMuHorpynmy. JleifictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO W CHUPTOBOTO
pacTBopa wEnoun. B3zauMopelcTBue NUraJoreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[lonsatne 0 METAJUIOOPraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuii YIrJIeBOJOPOJOB Pa3IMYHBIX KJIaccoB (oOeciBeuMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHue ¢ KosuiekuusMu «Hepts» u «Yromby, ¢
oOpa3llaMM IUIaCTMacC, KaydyykKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YIIE€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHHME MOJIEKYJ (Ha mpuMepe
METaHOJIa W J3TaHona). l'oMonoruyeckui pdan, obmas QopMmyna, u30oMepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBAa  MNpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHble CBSI3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XHWMHMYECKHE CBOMCTBA: pEaKLUU 3aMEIICHUs, JAETUApATAllMM, OKHUCIICHHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YEeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTypa U n3omepus. OCOOEHHOCTH (HUUIECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb W TIULEepuH. Puznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHS, B3aUMOJIEUCTBHE C OPraHMYECKUMU
U HEOPraHMYECKMMH KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMI HYKICO(PHUILHOTO 3aMelleHusl.
HeiictBue Ha opraHu3Mm denoBeka. (CrnocoObl TOJy4YEeHUS W HPUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®enon. CrpoeHne MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OCOOCHHOCTH XHUMHUYECKHUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha QeHos. TokcHMYHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penosna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWMJIBHOW TPYMIBI. ['OMOJIOTHYECKHE PSAILI aJIbICTHIAOB M KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. DU3MUECKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuU
npucoeauHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CrocoObI IOSTydeHHs ¥ MPUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIeIIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nuecKkrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMHUYECKHUE CBOWCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIuU, PEaKIUU C Y4aCTUEM YTIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M apOMATHUYECKUMX KapOOHOBBIX KHCIOT,
JTMKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHUHOBAS, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrIoCOOBI MOTyYEHUsI U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nYeCcKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOHW U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, GpU3NUeCKUe U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOIIH3 B
KHUCJION U 1enoyHon cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETpPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO61ast xapakrepuctuka yriaeBojaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
U nonMcaxapunbl). MoHocaxapuabl: TIIOKO3a, (GpyKTO3a, rajgakroza, pudosa,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA W HaXOXJIACHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIETHIHON
TpyNI, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHE B KU3HEIEITEIBHOCTH Opranusma. Jlucaxapumabl: caxapos3a, MaJbTO3a U
nakTo3a. BoccranaBivBaronme 1 HEBOCCTAHABIMBAIOIIKME AUcCaxapuabl. [ 'uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumenenue. [loaucaxapuapl: Kpaxmail,
MJIMKOTEH U 1enono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOreHa W
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: TMApPOJU3, KaYeCTBEHHas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUAPOJIU3, ModydeHue 3(upoB uemionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, alleTAaTHBIN HIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHpPTa JUXPOMATOM KaiHs (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUUA Ha albJeruabl (C THAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  meau(Il)), peakmus raunepuHa
ruapokcuom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom menu(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(denonb», «KapooHoBbIE KUCTOTBI. CII0XKHBIE 3DUPBD».

A3oTcoaepxaniue OpraHu4yecKue CoeAHHEHM.

AMMHBI — OpraHMYECKUE MPOU3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHUE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKkys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (PU3HUECKHE
CBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE NEPBUYHBIX AMUHOB C a30TUCTON KHUCIOTOM.
Conu anKuiIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNn aTOMOB B MoOJIeKyJie aHWiInHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHmwiMH. CriocoObl
MOJIYYCHUS] M TpuMeHeHue anmudarudeckux amMuHOB. [lomyueHue aHunnHa H3
HUTPOOEH30a.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, ajJlaHuH. @DU3Wyeckue CBOMCTBA  AMHHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPTraHUYECKHUX
COCMHEHUM, peakuus MOJMKOHACHCAlUK, oOpa3oBaHUE MENTUIHOW CBSI3U.
buonornueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak npupoaHsie Tonumephl. IlepBuuHas, BTOpUYHAs M TpETUYHAS
CTpyKTypa OenKOoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJU3, JCHATypauus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJE, JCHATypalus OEJIKOB NMpU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JIKM, peIIEHUWE OKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTCcolepKallue ~ OpraHuyeckue  coeauHeHus» U «Pacmno3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoJIeKYJIAPHBIE COeIMHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHAS MOJIEKYISIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALINS.

[Tonmumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noavdTUWIeHTepedTanat). Y TUIU3alus U nepepadoTKa MiaacTyka.

DIIacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopa3iaraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE ¢ 00Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIbHBIX 3a7au 1o TeMe «Pacmno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHUYECKOTO0 COETUHEHHST Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) MPOTYKTOB
peakiuu W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYEeCcKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUs], ONpENeNieHue J0JM BBIXOAA MPOJAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSATUW, TaK U TOHSITUH, MNPUHATBIX B OTIEIBHBIX TMpPEaAMETaX
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNWE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHHE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYWHBI, CIUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUS, OPOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUINBO.

TexHonmoTHs: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETHIECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemeHT. M3oronbl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCIJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukarus XuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-smementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepmoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepUOAMYECKOTO 3akoHa W llepronnueckoil cuctemsl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX 2JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEHIECTB IO TpynmaM ¢ M[epuojaM. 3HAYECHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XuMHUecKass CBSI3b. BHIbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHON CBsA3U. KparHeie cBsizu. BogoponHasi CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOT'O MEPUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOE€HUSA.  [HIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonatne o aucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpauus. HaceieHusle u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanmsa XxuMuueckux peakiuidi B HEOPTaHUYECKOW M OpraHUYecKOn
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHUYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jINYHbIX (HDaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPAMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHblEe W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienoyHasi. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAaHOBJICHUA.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOHa 3JIEKTPOHHOrO OasaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HUX MpPEeBpalllCHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, ONpe/eiieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIMSHUSA PA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TOJOKEHHE XUMHUYECKOTO
pPaBHOBECHUSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuongnyeckor CUCTEME  XHMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha MPUMEPE KUCIOPOAA, CEPBI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE  CBOMCTBA. | WAPUIBL.
TorIrMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxmenwe B mpupoje, crmocoObl MoydeHwus, (pusudeckue u
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpoAbl. BaxkHele KUCIOpOACOAepIKaIlne
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [I[puMeHeHne ranoreHoB U UX COEAUHEHUN.



Kucnopon, o3on. JlabopaTopHble M NPOMBILIUIEHHBIE CIOCOOBI MONIYYEHUS
kuciopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3MUecKue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeAMHEHUN. A30THbBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydeHHs, (pu3nueckue u
xumuueckue cBoiictBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenue ¢ochopa u ero coenunHeHuid. dochopHbie
yao0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIIOTPONHBIE  MOAU(DUKAIH.
dusnuecke U XUMHUYECKHE CBOIICTBAa NPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciotra u e
COJIM. AKTHUBUPOBAHHBIA yroyb, agcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coennHeHui. CTEeKI0, ero NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamuoB B Ilepruoandeckoil cucreMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000J0YeK aTroMoB MeTauioB. OOrmue
¢busnyeckue cBolicTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HampsokeHuid  MeTauioB.  OOmme  crocoOsb
NOJIyYEHUS METaJJIOB: TUIPOMETAILTYPIus, MAPOMETAITYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu metayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoir cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kanmii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka metamuioB IIA-rpynnel Ilepuoandeckoit cucTeMbl
XUMUYECKUX OJJIEMEHTOB. MarHuii M KajJblMid: ToiydeHue, (U3MYEecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IMPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TTOTyYeHue, pu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
IMPOCTOTO BeIlecTBa M €ro coeAuHeHui. AmdorepHble CBOWMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi  xapakTepucThka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[Iepronnueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U €ro coequHeHuil. OKCupl,
ruapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonyuenue u npuMeHeHUE Kene3a
Y €r0 CIUIABOB.

Pu3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHuil. [lonyuenue u
MPUMEHEHUE MEU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKA. [IpuMenenune
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbDY, B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAJLJIOB C BOJION (BO3MOXKHO HCIOJIh30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJ04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJOT U IIEJIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad M0 TeMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U dochop U UX COCAUHEHUSY,
«MeTaipl TJIaBHBIX TOATPYI», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX I[I03HAaHUS U METOJIOJOTUM HAyYHOTO MCCIIeI0BaHUS.
Hay4Hble puHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpPHOM KHUCIOTHI, MeTaHoJia). [I[poMbIIIIEHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUSL.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKOW 0€30MaCHOCTH.

Xumus MW 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.



XUMHMSI THIIK: OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOIb30BaHU TMpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEWILIME CTPOUTEIbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKue 1 MUHEpAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTepuaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BelecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JOJM W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA pEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3HU.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TNpU  W3YyYEeHUHW OOmEed o
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUH, TPUHATHIX B OTACIIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, rUmoTesa,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, Kiaccu(uKalus, MepuoaudHOCTh, HAOII0ICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, HACAJbHBIA ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusm, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
dapmaneBTHUECKas MPOMBILIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHX



npenaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAIOB, OJCKTPOHHAA
IMPOMBINIIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'PAMMBI 110 XVUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TNpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMsI BBIIEICHBI CIEAYIONINE COCTaBISIOUINE: OCO3HAHUE
OOy4arolMMHUCS POCCUICKOM TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPEACIICHUIO; HATMYME MOTHUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMH B OOIIECTBE TpaBWJIaMH W HOPMaMd T[IOBEJICHUSA;, HaIU4He
IIPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYpPBI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
KU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATETPHOM W TPAKTUYECKON EATEIBHOCTH
0oOy4JaronMxcs B MPOLECCE peaM3aii 00pa30BaTENbHONU A€ATEIbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
C()OPMUPOBAHHOCTh OIBITA MO3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
oOyyJarommxcsi B MpoIecce peain3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOr0 BOCIIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCA CBOUX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH,
YBa)XEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON JEATEIBHOCTH IMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3ajay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX TMPH aHAIHN3E Pa3IUIHBIX BUJIOB YI4EOHOM 1EeATEIHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY W HAyYHOMY HAaCJEIUIO0
OT€YECTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
IOPUJIOKEHUST XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CThb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPpyJa YUEHBIX U MIPAKTHKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpPMaAIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHMS TMOCIEACTBUM
MOCTYTKOB;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DHU3UUYECKOMY M
MICUXUYECKOMY 370POBbIO;

COOJIO/IeHUsT TIpaBWiI O€30MacHOro oOpalieHusi ¢ BeHIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSI 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIbHOW TPACKTOPUU
oOpazoBanus, Oyaymiedl mpodeccur W peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIIUTAHUS

HKOJIOTUYECKH 1€JIECO00Pa3HOT0 OTHOILIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHUSA HEOOXOAUMOCTH HCIMOJB30BAHUS JOCTHIKEHHH XUMHHM IS
pellIeHus BOIPOCOB PAllMOHATIBLHOTO PUPOI0TIOJIb30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHH
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMSI:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MMO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UUBWIM3AIUM: B €€ TYMAaHUCTUYECKOW HAMPAaBJIECHHOCTH W BaXHOW pOJU B
CO3/JaHMM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpHl, B PEHICHUHU TJI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJTyyaeMble 3HAHUSA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPYIKAIOIIEro MUpa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIC 3aKITFOYCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpeca K MO3HAHUIO, UCCIICAOBATEIBbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO U
caM0OOOpa30BaHUIO, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C )KM3HCHHBIMH NOTPEOHOCTAMU;

HWHTEpeca K 0COOECHHOCTSM TpyJa B pazuyHbIX cepax mpodeccuoHaIbHOM
JIeSITeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI MO XUMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 0a3oBble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh IMPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPAaKTEPHbIE MPU3HAKKU TOHSATUW U YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONIUE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIs KiIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIUBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMUECKWE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUEHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBIE B XUMUHU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpU pelIeHWH Y4YeOHbIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HA3BAHHBIE MOJEIIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB MU XUMHUYECKHX
peakuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUSA M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOopMyInpoBaTh
000011I€HNS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) pab6ora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HWHGPopMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMynupoBaTh 3arpochl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaLMKM, HEOOXOAMMOM [JIsi BBIOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeacTBa Npu paboTe C
XUMHUYECKOM HMH(pOpMaMeil: NpPUMEHSATh MEXIpeAMETHbIE (pu3uueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:



3aaBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ AxaJiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XAMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICIOBAHUIO CBOHCTB
W3Y4aeMBbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
JeATEIbHOCTh, Ompenelisis e€ Leau W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUHU YYEOHBIX U HCCIENOBATENIbCKUX 3aj]ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CIMOCO0 MX pereHuss ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJIAITh CAaMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrPaMMBbI [0 XUMUU HA YyIiyOlIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(PUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayuyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM
10 OCBOEHHIO, MHTEPHPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NIMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
IIPOTpaMMeE II0 XUMHUM HPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3Y4YCHHS.

10 KVIACC

[IpeameTHble pE3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OPraHUYECKON
XMMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYUBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUYECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30IIaCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B o0ecrnieueHnun paIMoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYyJIbTYpHI
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaned, HWOH, MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeNET, (YHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIE€BOAOPOBI,
KHCIIOPOA- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUsS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH J[. WM. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MaCcChl BEILIECTB, 3aKOH COXPAHEHUS
U TIPEeBpAILCHUS OJHEPrUM TPHU XUMHUYECKHMX PpEeaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHMMAaHHUS MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MpEeACTaBICHUS
O MEXaHW3Max XHUMHUYECKHX peaklud, TEPMOAMHAMHUYECKUX W KHHETHUECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTsl 1 u Il pona);
(dakToJIOTUYECKUEe CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMIIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHATUS IpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEITMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY NIl COCTABJIECHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUECKUX PEaKLUN U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUM  MOCPEJACTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TMOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILIIOCTPALUU
UX XMMHYECKOTO U POCTPAHCTBEHHOTO CTPOCHUS;

C()OPMUPOBAHHOCTh YMEHUM: YCTAaHABIMBATh NPHHAJIEKHOCTh M3YyUEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaABY M CTPOCHHUI0 K OIpPEACIIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb WM Ha3BaHUA IO CHUCTEMATHUYECKON
HoMmeHknarype (IUPAC) u nmpuBOIuTh TpUBHAIbHBIE HA3BaHWs AJIA OTIEJIBHBIX
IpEeCTaBUTENIEH OPraHNYECKUX BEIIECTB (3TUJIEH, alleTUJIEH, TOJIYOJ, JIULEpPUH,
ATHJICHTIIMKOIb, (PEHOJ, (QOopMaNbIeru, aneTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, aJJaHuH, MalbTo3a, (PpyKTO3a, aHWJIUH, TUBUHUJ, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

C(OPMUPOBAHHOCTb YMEHHUS OINpPEAENATh BUJ XUMUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

C()OPMUPOBAHHOCTb YMEHHUS NPHUMEHATH I[OJIO)KEHUS TEOPUU CTPOEHUs
oprannyeckux BeuiectB A. M. BytnepoBa nist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOECHUS;

cOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
¢u3nuecKkue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENEH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOATKAHOB, AJIKEHOB, AJIKA/IUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJIOB, CIUPTOB, aJbIECTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yIiIeBOAOB (MOHO-, AU- WU TMOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXAY  HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHMYECKMX PEAKIUA C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHUS TMOATBEPKIATh HA KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUI OT
KPaTHOCTH U THIIA KOBAJIEHTHOMW CBSI3U (G- U TM-CBSI3M), B3aHMHOIO BIIMSHHS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Coipbs (He(Th, NPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTH BJIAJICHUS] CHUCTEMOM 3HAaHUN O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHUH, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHMSI IPUMEHSTh 3TU 3HAHUS;

c(pOpMUPOBAHHOCTb YMEHMUS IPUMEHATH OCHOBHBIE oreparuu
MBICIIUTENIBHON NI€ATENbHOCTH — aHajJUu3 U CHUHTE3, CpaBHEHHUE, 0000IIeHue,



CUCTEMATU3ALIMIO, BBISBICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3CH — JUI U3Yy4YCHUS
CBOMCTB BELIECTB U XUMHYECKUX PEAKIIMII;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJUTH PACUETHI MO0 XUMHUYECKHUM
dbopmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UICCKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCJIEACTBHS ~ OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJIb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
po0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN DJKCIEPUMEHT (TIOJIy4eHHE U H3YyYeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAaYECTBEHHBIE PEAKIHUU YIIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJCOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTaHUYECKUX BEHIECTB) C COOJIIOJACHUEM MpPaBUI
O0e3zonacHOro oOpamlieHusi ¢ BEeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIMpoBaTh IIEb HUCCJEAOBAHMS, TPEICTABIATH B pa3IuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00Pa3HOTI0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAOLIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1/1K;

aHaJM3UPOBATh 11EJ1€CO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3pEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX MICTOYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUH: O MaTEepUATHPHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPHUPOJbLI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pENICHUU MPOOJIeM SKOJOTHYECKON, DHEPreTUYeCKOM M IHUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, CO3JJaHUM HOBBIX MaTEPHAlIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBHOTO MPUPOAOIOIL30BaHuUs, B
dbopMUpOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4eJOBEKa, a TaKxke
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M ITPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroma,
M30TOIIbI, AIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE 1
BO30YXKJIEHHOE COCTOSHHMS aToMa, THOpHAM3aldsl aTOMHBIX oOpOuTajed, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJ€HTHAas, WOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAIMYECKasl PeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIINSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUUECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJUTHUUYECKON TUCCOIUAIMH, TEPUOIUYCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMHUUYECKHUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK
XUMHUHM, MHUPOBO33PEHYECKUE 3HAHMS, JIeKallde B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPAaxX M JHUCIEPCHBIX CHUCTEMaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEATETLHOCTH  YeJOBeKa, OOMUWX  HAYYHBIX  NPUHIMIAX  XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJI30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YpPaBHEHUH  XMMUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBaJICHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKON PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C()OPMUPOBAHHOCTb ~ YMEHMI:  KJIacCU(UUUPOBATH:  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQPEeKTy peakuuu, U3MEHEHHIO
CTEIIEHEH OKMCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JPYTHE); CAMOCTOSATEIbHO BbIOMpAaTh OCHOBAHUSL U KPUTEPUU JUIs KilacCU(UKALIUN
U3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI MEPUOINYECKOT0 3akoHa JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3ys  MOHSTHUSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUYECKHE IOTYPOBHU», «S-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U HX
coequHeHUNM no mnepuogaMm U rpynnaMm Ilepuomnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHUW: XapakTepus3oBaTh (OMUCHIBATH)  OOIIKE
XMMHYECKHME  CBOMCTBA  BEILIECTB  PA3JMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILIECTBOBAHHE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTh:  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUN IMOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OayaHca
TUX peakUui; peakuuidl HMOHHOrO OOMeHa IyTEM COCTaBJIECHMSI MX IOJHBIX U
COKPAlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKUHMU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIHUi ¢ YYETOM HMX SHEPreTMUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKkIuu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKkKE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE pEaKluu,
JeKallHe B OCHOBE NPOMBIIUICHHOTO IOJYYEHUs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe Hay4yHbIe MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; ILIEIECO00PA3HOCTD
IPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHMs SIBICHUHA NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peasbHbII U MBICJICHHBIN ), UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBISABJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUHU C
MOHATUSMUA U TPEJCTABIECHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JI0JS BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO U3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro s¢dexra
peaklMy; 3HA4YE€HHUsS BOJOPOJHOIO TOKA3aTelNsi pPacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00bEMa, KOJMYEeCcTBa BEIIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIPOBEACHHWE  pEaKlMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAUKATOPOB, H3YyUYECHHE BIIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuHu, pelieHHe
DKCIIEPUMEHTAJbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramsy) ¢
COOJIIOIEHHEM IPAaBUJI O€30MAacCHOr0 OOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyaupoBaTh LE€ldb MCCIEAOBAHUSA, NPEJICTaBIATh B
pa3nuuHOil (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
NMocyIol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelleCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHECHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH II€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LIEISAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAKOIIEH HNPUPOIHOU
Cpeapl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(POpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JuTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOECHUS OPraHUYECKUX COeUHEHU A. M 8 1 0 bubmmorexa [TOK
' P p A T https://m.edso00.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yraesoaopoasl
1 [IpenenpHbIE YIiIeBOAOPOIABl — AJIKAHBI, 5 1 | bubnuorexa [JOK
) LIMKJIOQJIKAHbI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBogopoOIbl: aaIKEeHbI, 14 3 | bu6mmoreka [IOK
’ AJIKAJIMCHEI, AJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApomMaTtudeckue yriieBoaopo ape 8 1 0
POMATIIHECKIE YTAEROOPOEI (apettei) https://m.eds00.ru/d69df650
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4 | | bubnuoreka [IOK
’ nepepaboTka https://m.edsoo0.ru/d69df650
bu6nmoreka [JOK
2. r 4 1
> ATIOTCHIIPOMSBOLHEIC YTIICBOAOPOAOB 0 https://m.edso00.ru/d69df650
Hroro no pazneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Genon 11 1 1 bubmmorexa [TOK

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapO6oHoBbie KucnoThl. CloKHbBIE 21 1 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YreBoz ? 0 https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaep:kaniue oprannieckue coeJuHeHUs
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 0 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
bubmuorexa [JOK
A B
5 BICOKOMOJIEKYJISIPHBIE COEIMHEHUS 6 0 hitps://m.edsoo.rw/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9 1 0
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | 0 bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
FIMIHCCIHE peakiH https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 31 1 3
eMeTalIE https:/m.edsoo.ru/2dd57£24
bu6nunorexa LIOK
2.2 M 2 1 2
CTAJLIBL 3 https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 0 | but6mmorekxa [IOK
' )KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacon
Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
[Ipenmer u 3HaueHKE
OpraHUYECKON XUMHH,
1 MpeJICTaBICHUE O 1 0 0 bubmorexa HOK
Pt 02.09.2024 | https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHnIeCKUX
COEAMHEHHI
DIEKTPOHHOE CTPOCHUE aTOMa
nepojia (OCHOBHOE U
2 1}3/:)3613)1(;[ él({Hoe COCTOSTHHS ) 1 0 0 bubmorexa HOK
e . 05.09.2024 | https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOXKHOCTH
aToma yriepojaa
XHUMHYECKas CBS3b B
OpPraHMYECKUX COSAUHECHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 0 0 bubmorexa HOK
. P 05.09.2024  https://m.edso00.ru/8d39f5¢8
KOBaJEHTHOH CBS3H, CITOCOOLI
paspbiBa CBA3EH
Teopus crpoeHus
4 OpraHMYeCKUX COCTMHEHUN A 1 0 0 bubmorexa HOK
P A ' 09.09.2024 = https://m.edsoo.ru/9e595¢cb8
M. bytieposa
Buner uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAS. | 0 0 bubnnoreka [JOK
DnexTpoHHBIE () (HEKTH B 12.09.2024  https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTraHUYECKUX




COETUHEHUN

6 Knaccudukanus peakiuii B bubmuorexa [JOK
OpraHNU4eCKOM XUMHUH 12.09.2024  https://m.edsoo.ru/ba5706aa

7 Cucremaru3anus u 0000IICHUE bubmuorexa [JOK
3HAHUH 110 TEME 16.09.2024 | https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUH P,
obmas hopmyina,

2 HOMEHKJIaTypa U U30MEPHUS, bubnnoreka [JOK
3JIEKTPOHHOE U 19.09.2024  https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

9 du3znyecknue U XUMHUUYECKHIE bubmuorexa [JOK
CBOICTBA aJIKAHOB 19.09.2024  https://m.edsoo.ru/3137711c
[IpencraBnenue o
KJIacCU(PUKALIMK U

10 cucTeMaTuyeckas bubmorexa [TOK

23.09.2024 = https://m.edsoo.ru/c212dd21

HoMeHkJarypa (IUPAC)

OpraHUYECKUX BEIIECTB

Haxosk/ieHne aakaHoB B

11 npupoje. CriocoObl MoryyeHus bubmmorexa [OK

26.09.2024 | https://m.edsoo.ru/259b0a5b

Y IPUMEHEHHUE aJIKaHOB

[uxnoankansl: o01mas

dhopmyna, HOMEHKIATypa U

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTPOECHUS U XUMHYECKUX 26.09.2024  https://m.edsoo.ru/156730d2
CBOWMCTB, CITIOCOOBI TOTyYEHUS
Y IPUMEHEHUE

13 Pemrenue pacu€THbIX 3aa4 Ha bubmorexa LHOK

https://m.edsoo.ru/bf84d8eb




oTpeiesieHUEe MOJICKYJIAPHOU
(hOpMyIIbI OPraHUIECKOTO
BEIIIECTBA [10 MACCOBBIM JOJISIM
ATOMOB 3JICMEHTOB, BXOISIIUX
B ero cocTtaB. CucreMaTH3aIus
1 0000111eHNE 3HAHUH 110 TEME

30.09.2024

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmras popmyina,
HOMEHKJIATYpa, JJIEKTPOHHOE U

bu6mmoreka [IOK

14
MIPOCTPAHCTBEHHOE CTPOCHHE 03.10.2024  https://m.edsoo.ru/273b0ale
Mouekynn. CTpyKTypHas U Hc-
TpaHC-U30MEepHs aATKEHOB
dusznueckrue 1 XUMHIECKHE
. bubmuorexa [JOK
15 CBONCTBA ajlkeHOB. [IpaBuio
03.10.2024  https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
16 CriocoOsl monyueHus: u bubnnoreka [JOK
IIPUMEHEHHE AJIKECHOB 07.10.2024 = https://m.edsoo.ru/665dc058
ITpaktuyeckas padora Ne 1 mo
17 teme "l[lonydyenue sTuiieHa u bubmmorexa [OK
i e 10.10.2024 | https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOMCTB
Pemenue pacu€THpIx 3a1a4 Ha
18 ONpeACIICHUE MOJIEKYIISIPHON bubnuorexa [JOK
(bOopMyIIbI OPraHuYeCcKOTo 10.10.2024  https://m.edsoo.ru/e9ea9921
BEILIECTBA
ATKaIUeHBI: COMPSIKEHHBIE,
W30JIUPOBAHHBIE,
19 KyMYJINPOBAHHBIE bubmmorexa [OK
YMYTHP ' 14.10.2024  https://m.eds00.ru/04298c0a

Oco6eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS




20 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
CONPSIKEHHBIX JUEHOB 17.10.2024  https://m.edsoo.ru/e561253d

)1 CriocoOsl motyueHus u bubmmoreka [JOK
MPUMEHEHUE AJIKAJTMECHOB 17.10.2024 = https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTHYECKU I
psia, obmas popmyia,

” HOMEHKJIATypa, 3JIEKTPOHHOE U bubmumoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHUE 21.10.2024 = https://m.edsoo.ru/68bbccdc
MOJIEKYI, (hu3ndeckue
CBOMCTBa

3 XHUMUYECKUE CBOMCTBA bu6mmoreka [IOK
AJTKUHOB 24.10.2024 = https://m.edsoo.ru/23493a93

24 KauecTBeHHbIE peaknm Ha bubnnoreka [JOK
TPOMHYIO CBS3b 24.10.2024 = https://m.edsoo.ru/7blc48da

25 CriocoOblI nostyueHus u bubnnorexa [HOK
IIPUMEHEHHE aJIKUHOB 07.11.2024  https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacu€rsl o

26 YPAaBHEHUIO XUMHYECKOU bubmmorexa [OK

07.11.2024  https://m.edsoo.ru/5db8e526
peakuuu

7 CucremaTtu3zanus 1 00001IeHNE
3HAHUM MO TEME 11.11.2024
ApeHbI: TOMOJIOTHYECKUH P,
obmas popmyna,

)3 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubmuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE 14.11.2024  https://m.edsoo.ru/a92a7094
MoJIeKyJ OeH30J1a U TOyoa,
ux Qu3nyecKue cBOMNCTBa

29 XHUMHYECKHE CBOMCTBA aPEHOB: bubnuoreka [IOK




peaKkuuu 3aMeleHUs 14.11.2024 @ https://m.edsoo.ru/ad4alaed
XUMHUYECKUE CBOMCTBA aPEHOB:

30 peaKuuu MPUCOCTUHEHNA, bubmmorexa [IOK

18.11.2024  https://m.edsoo.ru/a44alaed

OKHCJIEHHE TOMOJIOTOB O€eH3071a

31 OC00CHHOCTH XUMUYECKUX bubmuorexa [JOK
CBOWCTB CTHpOJIA 21.11.2024  https://m.edsoo.ru/d5018a54
Pemenue pacuéTHbIX 3a7a4 Ha

1 oTnpe/IelICHUE MOJICKYIIIPHOM bubnnoreka [JOK
(hOpMyIIBI OPraHUIECKOTO 21.11.2024  https://m.edsoo.ru/53461a2¢
BelIeCTBa

13 CriocoOblI nostyueHus u bubnuoreka [IOK
IIPUMEHEHUE apEHOB 25.11.2024  https://m.edsoo.ru/6f717d09
['eneTnyeckas CBSI3b MEKIY

34 pa3IMYHBIMU KJlacCaMu 78.11.2004
yIIEBOIOPOIOB
Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIIUH.

35 CucremaTtu3zanus 1 000011eHNE 28.11.2024
3HAHUMU 110 TeME

36 [Ipuponnsiit ras. [lomyTHeie
He(TsIHBIE Ta3bI 02.12.2024

37 KaMmeHHBIH yronb U MpogyKThI bubnuoreka [IOK
ero nepepaboTKu 05.12.2024  https://m.edsoo.ru/69b3398b
Hedtb 1 cniocoOs! e€

38 nepepabotku. [Ipumenenune bubnnoreka [JOK
MPOYKTOB MEepepadboTKH 05.12.2024  https://m.edsoo.ru/21f9de78
HepTH

39 I'eneTndeckas CBA3b MEXKIY




Pa3IMYHBIMH KJIACCAMU
YII€BOJOPOIOB
["anoreHonpoun3BoIHBIC
YIIIEBOJOPOIOB: IIEKTPOHHOE

09.12.2024

bubmuorexa [JOK

40
CTPOEHHUE; PEAKLIUU 3aMELLEHUS 12.12.2024 = https://m.edsoo.ru/82b4d759
rajoretHa
JeiicTBue menoue Ha
raJIOTeHIIPOU3BOIHBIC.
41 B I
3alMOJIEHICTBHUE 12.12.2004
IUTajJ0reHaIKaHOB C MAarHUEM
H [IUHKOM
Cucremarusamnus 1 00001IeH1E
42 3HaHUH 110 pa3ael bubmorera [JOK
; pasaety 16.12.2024  https:/m.edsoo.ru/20e8922
YrieBogopoasl
43 KonTponbhas padota no teme bubnnorexa [HOK
"VYrneBomopoasr" 19.12.2024 | https://m.edsoo.ru/95¢9e298
[IpenenpHBIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUIECCKHUH PsiJI,
ob6mas ¢popMyaa, CTpOeHUE
44 MOIJI'IIGK (}1) Enge I/I;p bubmnorexa LIOK
Y pHa, 19.12.2024  https://m.edsoo.ru/df04c5cd
HOMEHKJIATYpa,
kiaccupukanus, pusnyeckue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 IpeaeIbHbIX OJJHOATOMHBIX Eubmorexa IIOK
best g 23.12.2024 | https://m.edsoo.ru/26eec34fe
CIIUPTOB
CriocoObI ostyueHust u
46 MIPUMEHEHNUE OTHOATOMHBIX bubnnorexa LIOK
P a 26.12.2024 | https://m.edsoo.ru/484100000000000

CIIUPTOB




[Ipocteie 3dupsr:
HOMEHKJIATypa U U30MEpHs,

bu6mmoreka [IOK

47 0COOCHHOCTH (PU3UYCCKUX U 26.12.2024 = https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOMCTB
MHoOroaTtoMHbI€ CIIUPTHI:

43 STUJICHTJIUKOJIb U TJIUIEPUH, bubmuorexa [JOK
uX (pu3nYecKre U XUMHYECKUE 09.01.2025  https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl mostyueHus u

49 IIPUMEHEHNE MHOTOATOMHBIX bubmmorexa [TOK

09.01.2025 | https://m.edsoo.ru/d12e567d
CIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (hu3uYecKue CBOMCTRA. bubmorexa LHOK
13.01.2025  https://m.edsoo.ru/2ce726f8
Tokcuunocth penomna
. bubnuorexa [JOK

31 Xumirieckue cBOHCTBa (enona 16.01.2025  https://m.edsoo.ru/037ca5f9

5 CrniocoOsl monyueHus: u bubnnoreka [JOK
IpUMeHeHue (eHosa 16.01.2025  https://m.edsoo.ru/c77ddf4c
ITpakTruyeckas padora Ne 2.

53 Pemrenne skciepUMEHTAIBHBIX bubnnorexka [JOK
3a1a4 1o reme "CrnupTsl U 20.01.2025  https://m.edsoo.ru/fdOced09
benomnsr"

54 Cucremaru3zanus u 00001ICHIE bubnuotexa [JOK
3HaHUM 110 TeME 23.01.2025  https://m.edsoo.ru/1810cb9b
AJBIETUIBI U KETOHBI:

55 3JIEKTPOHHOE CTPOCHUE bubnmoreka [JOK
KapOOHWJIHHOU TPYIITIHI; 23.01.2025  https://m.edsoo.ru/b139beaa

T'OMOJIOTUYCCKHE PAIBI, 061ua$[




dbopmyna, uzomepus u
HOMEHKJIAaTypa

ANbIeruasl 1 KETOHDI:

bubmuorexa [JOK

56 €CKHE 7| ;
Qusiicciie ceofictsa; 27.01.2025  https://m.edsoo.ru/c887425¢
peaKIu MPUCOSTUHEHUS
Peaknuu oxucieHus u
57 Ka4eCTBEHHBIE PEAKIIUU Eubmorexa ITOK
P 30.01.2025 | https://m.edsoo.ru/a393baa9
AJIBIETUI0B U KETOHOB
53 Crioco0bl mosTy4eHust bubnnoreka [JOK
aIBAETUIOB U KETOHOB 30.01.2025 | https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTbHBIC
59 KapOOHOBBIC KHCIIOTHI, bu6mmoreka [IOK
OCOOCHHOCTH CTPOCHHS UX 03.02.2025  https://m.edsoo.ru/fecObl13
MOJICKYJI
W3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KUCIIOT, UX bubmorexa LHOK
P o 06.02.2025  https://m.edsoo.ru/700cc87b
(du3nueckue cBoiicTBa
XHUMHYECKHE CBOMCTBA
61 apeaeIbHBIX OJJHOOCHOBHBIX bubmorexa LHOK
bea A 06.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBOMCTB
2 MYypaBbUHOMN KUCJIOTHI. bubnnorexka [JOK
MHoroo6pa3ue kKapOOHOBBIX 10.02.2025  https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBONCTB:
63 HETIpeACIbHBIX 1 bubmuoreka [JOK
apoOMaTUYECKUX KapOOHOBBIX, 13.02.2025  https://m.edsoo.ru/83a08773

JTMKapOOHOBBIX,




TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINX
KapOOHOBBIX KHUCJIOT

IlonsTue o IMPOU3BOJHBIX

bubmuorexa [JOK

64
KapOOHOBBIX KHCIIOT 13.02.2025  https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHust u

65 pUMeHEeHHEe KapOOHOBBIX bubmmorexa [IOK

17.02.2025  https://m.edsoo.ru/7c¢065¢9d

KHUCJIOT
Crnoxuble 3¢upbL:
TOMOJIOTHYECKUH PsiJI, 00IIIast bu6mmoreka [IOK

66
dbopMmyIa, u3oMepus U 20.02.2025 = https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3nIeCKre U XUMHUYECCKHUE bubmuorexa [JOK
CBO¥CTBa A(hUPOB 20.02.2025 = https://m.edsoo.ru/ad6b94b2
Pemenue pacu€tHeix 3a1a4: o
YPaBHEHHUIO XUMHYECKON

68 e ,
peakuuu, Ha OFpeHeHeHHe 24.00.2005
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYECKOTO BEIECTBA
ITpakTuyeckas padora Ne 3.

69 Pemrenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3anad o reme "KapOoHOBBIE 27.02.2025  https://m.edsoo.ru/486671fb
KUCIOThI. CloxHbIE Y3PUPHI"
XKupsl: ctpoenue, pusndeckue

70 Y XMMHYECKHE CBOMCTBA brbmorexa HOK

27.02.2025 @ https://m.edsoo.ru/al9c5b98

(runpoinus)

71 Oco0EeHHOCTH CBOWCTB JKUPOB, bubnmuorexa [JOK
COZIEpIKAIINX OCTATKU 03.03.2025  https://m.edsoo.ru/b0331922




HETPEAENIbHBIX KUPHBIX
KucaoT. JKupsl B Ipupoie

Mp11a KaK COJIM BBICIINX
Kap6OHOBBIX KHCJIOT, UX

72 Moroltee aericrsue. Ilonsarue o Bubmaorexa ITOK
06.03.2025 | https://m.edsoo.ru/3c566565

CUHTETHYCCKHX MOIOIIUX
cpenctBax (CMC)
I'enerndeckas cBs3b

7 YIJI€BOJOPOIOB U bubnnorexa [HOK
KHACIOPOACOIEPKAILUX 06.03.2025 | https://m.edsoo.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUSIM
XUMHYECKUX peaKIui 10.03.2025

75 Cucremaru3anus U 0000IICHUE bubmuorexa [JOK
3HAHUH 110 TEME 13.03.2025 | https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YTJIEBO/IOB M KilaccuuKanus bubnuoreka [IOK
YTJIEeBOJIOB (MOHO-, TU- U 13.03.2025  https://m.edsoo.ru/7a9693al
TOJTHCaXapHU/Ib)
MoHocaxapuibl: pusnyeckKue

77 CBOICTBa If Hjxon%)neHHe B bubnmnorexa [IOK

17.03.2025  https://m.edsoo.ru/b4bdda2d

pupoJie
[IpuMeHeHue rroKo3sl, e€

73 3HA4YEHUE B bubnmuorexa [JOK
JKU3HEAEATEITLHOCTH 20.03.2025 | https://m.edsoo.ru/5e61122d
opraHusma

79 Jucaxapunpl: caxaposa, bubnmuorexa [JOK
MaJbT03a 1 JIaKT03a. 20.03.2025  https://m.edsoo.ru/eb0384e7




Haxoxpaenue B mpupone u
MIPUMEHEHHE JTMCaXapHI0B

[Tonucaxapumpl: CTpoeHHE
MaKpOMOJIEKYJ, pU3NYECKUE U

bubmuorexa [JOK

80
XHUMHYECKHUE CBOMCTBA, 03.04.2025  https://m.edsoo.ru/72a04508
MIPUMEHCHHE

81 [TonsaTne 06 UCKYCCTBEHHBIX bubmumoreka [IOK
BOJIOKHAX 03.04.2025 | https://m.edsoo.ru/6216e766
Pemenne pacueTHsIX 3a1a4 Ha

20 ONpeAEIICHUE JOJIM BbIX0O/1a bubnnoreka [JOK
MPOJIYKTa PEaKIuu OT 07.04.2025  https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOYKHOTO

23 Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
3HAHUM MO pa3aeiry 10.04.2025  https://m.edsoo.ru/08d4364c
KontponbHas paboTa mo teme

84 "Kucnoponcoaepxamue bubmmorexa [OK

PONICOACPHATR " 10.04.2025  https://m.edsoo.ru/42¢6678e

OpPraHUYECKUE COCTUHEHHS
AMUHBIL: KTaccuuKarms,
CTPOCHUE MOJIEKYJI, 00IIast

85 (b(f) MyJa I/I3OMeyI/I}I B bubmmorexa [OK

PMyJa, P, 14.04.2025 | https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U GU3HYECKUE
CBONCTBA

26 XHUMUYECKUE CBOMCTBA bu6mmorexa [IOK
ann(paTHUIECKUX aMHUHOB 17.04.2025  https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOCHUE aHWIHNHA,

87 0COOEHHOCTH XUMHYECKUX bubmorexa HOK

N 17.04.2025  https://m.edsoo.ru/39cd21f1

CBOWCTB aHWJIMHA

88 CrniocoOsl moNTyueHus: u bubnmnoreka [JOK




MIPUMEHECHHE ATH(PaTHICCKUX 21.04.2025  https://m.edsoo.ru/eal38763
aMUHOB
AMUHOKHUCIIOTBI:
HOMEHKJIaTypa U U30MEpHs,
89 ¢busnueckue cBoicTBa bubmorexa LOK
’ 24.04.2025 | https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEACTABUTENH Ol
AMUHOKHCIIOT
XHUMUYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
90 OMOJIOTHYECKOE 3HAYCHHE bubmorexa LIOK
24.04.2025 | https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
TUAPOJIU3 TIENITUIOB
01 benku kak npupoHbIe bubnuorexa [JOK
MOJIUMEPBI; CTPYKTYPBI OEJIKOB 28.04.2025 = https://m.edsoo.ru/429e9899
. bubnuorexa [JOK
92 XUMUYECKUE CBOWCTBA OCIIKO
e CRONCTBA DETKOB 05.05.2025  https://m.eds0o.ru/6237306d
A3oTtcoaepikaiiue
TETEPOIUKINUECKIE
93 coenunenus. HykienHoBbie bubmorexa LOK
8 K 12.05.2025  https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruueckas pojb
[TpakTuueckas paborta Ne 4.
Pemenue skcriepuMeHTATEHBIX
94 A 10 TEME bubmuoreka [JOK
" ! 15.05.2025  https://m.edsoo.ru/8e3c02d1
A3oTcoaepkalime
OpraHNYeCKHUE COCTUHEHUA"
[TpakTuyeckas pabora Ne 5.
95 Pemienne skcriepuMeHTaIbHBIX bubmorexa LIOK
P 15.05.2025 | https://m.edsoo.ru/bde3fdf6

3a7ad4 1o teme "PacriozHaBanue




OpraHNYeCKUX COCTUHECHUI"

KonrponsHas pabora o Teme

96 "AzoTcoaepxkaliue 1 bubmoreia HOK
ACPAAT " 19.05.2025  https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHCHUS
OCHOBHBIC OHSATHS XUMHUU
BBICOKOMOJICKYJISIPHBIX
97 COCIMHEHMI 1 METObI UX 1 bubmorexa [IOK
8 g 22.05.2025  https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIMMEpHU3aIHsI 1
IMOJIUKOHICHCAIIHS
[Imactmaccel. YTunusamus u bubmuorexa [JOK

98 1
nepepadoTKa IIacTHKa 22.05.2025  https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypalbHbIN

99 CI/IHTeTquPCKHe Kay . u 1 bubmorexa [JOK

YAy 26.05.2025 | https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HaTtypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cuHrernyeckue. I[onumepsr 29.05.2025 = https://m.edsoo.ru/5963a601
CIIeIIMATFHOTO Ha3HAYEHHUS
[IpakTuueckas paborta Ne 6.

101 Pemrenne skciepUMEHTAIBHBIX 1 bubnnorexka [JOK
3ajad4 1o Teme "Pacno3HaBaHne 29.05.2025  https://m.edsoo.ru/3aebd77a
IUIACTMACC 1 BOJIOKOH"

O06o001meHre U CHCTEMAaTH3aIIHS

102 M3y4YEHHOI'0 MaTepHuaa 1o | bubnnoreka [JOK
TeMe "BBICOKOMOIIEKYIIIpHbIE https://m.edsoo.ru/6a22ble8
coeauHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
XuMHUeCcKui 3neMeHT. M30Tormbl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHTHhI) https://m.edso0o.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBbIE KOH(UTYpAIIH AaTOMOB
5 3JIEMEHTOB B OCHOBHOI\?[]II)/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemeHTOB /1. . MenaeneeBa, CBsI3b C 1 bubmmorera OK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TEOpUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
FeOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnmorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH bu6mmoreka IIOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK

19
110 TEME https://m.edsoo.ru/8d2c6alda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii

20 3aKkoH U [lepuoauyeckas cucrema bubmmoreka [JOK
XUMHYECKUX djiemMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Mengaeneena", "CTpoeHue BEIIECTBA.

MHoroo6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAILICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 eakuii. TepMoXuUMHUUYECKHE bubnmorexa OK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM

. bubmuorexa [IOK
23 XUMHYECKUX PEAKIUN U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM

CKOpOCTh XMMHYECKOU peaKinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.

Karanms u xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOreHHBIE PEAKIIUN
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

https://m.edsoo.ru/1facaldl




CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DIEKTPOMTHYECKAs TUCCOLMAIIHS.
29 CHIIbHBIE U CJIA0BIE DIIEKTPOJIUTHI bubmmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb aUcCOLUaA
Honnoe npoussenenue Boasl. Cpena
P pu bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa HOK
P HME B pacteop https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa HOK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIUTETbHO-BOCCTAHOBUTEILHEIE
33 eakIuy. BakHelIIe OKUCIUTEIN U bubmmorexa LHOK
PCAKIIHH. https://m.eds00.1u/56226060
BOCCTAaHOBHUTEIN
34 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bu6nmorexa LIOK
HMOHHOT0) O6anmaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa TOK
A&P https:/m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
110 TeMe "XUMHUUYECKHE PEAKIUU" https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XMMHUYECKHX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

42 Bogopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. [ 'upuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.edso0.r/6b3255¢6
raJloTeHOB
JlaGopaTopHble U TPOMBIIIICHHBIE

45 CIOCOOBI MOJTYYEHUsI TaJIOTEHOB. bubmuorexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAIBHBIX 33124 10 TeMe

"Tanoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 CH§CO6BI MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afaecl6
XHUMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cepul gCO6€HHI::)CTI/I CBOMCTB CEPHOM bubmmorexa [JOK
PBI. P https://m.edsoo.ru/8cfa2548
KHACIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmmorexa LHOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XHUMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOM bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmoreka [IOK

A30THBIE y10OpEeHUs

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p I‘E prratt ’ https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Ipumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHHs https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(du3HUYeCcCKre U XUMHUYECKUE CBOKCTBRA, https://m.edsoo.ru/1eb19f9%
MIPUMCHCHHE
Oxcup yraepoaa(ll), oxcu

62 e I([)y:(l\rf)) . (OJI)LHaﬂ Kicnom ueé bubmmorexa [TOK
yrIepon 24 https://m.edsoo.ru/dba58adf
coJu

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

ladp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B Mpupoe,
64 crfoco61>1 0JI eHI[I/IH (I)I/BI/Ize(I:)KIfe u bubmmorexa LIOK
YHETIL https:/m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTekIo, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIa

67 Pemenue 3amay pa3sIMuHBIX THIIOB bubmorexa LIOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
o teMe "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"Hemeramnnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHne MeTaII0B B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
O61ue (huznuecKue CBOMCTBa
72 MeTaJ'IJ'IOq]; IIpumeneHnune MeTamioB B bubnmorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872¢3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI
75 MeTaJ'ITJI':I)OB Oomune cnoio%m n(I))n eHUs bubmorexa LHOK
- ot yi https://m.edsoo.ru/94eb377a
METAIIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTBIX BCIICCTB U UX COGIII/IHCHI/Iﬁ

O6mas xapakrepuctuka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edso00.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMIUIECKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME brbmmorexa [TOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bubnmnoreka [HOK
[Teproanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P ’ https://m.edso0o.ru/9911bef3

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y MPUMEHEHHUE CIUIABOB XKeje3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaibsl 10OOYHBIX MOArPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"Mertamuipr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOMN bubmmnoreka HOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmorexa OK
PYAIOTIEH Epea https://m.edsoo.ru/9f1 1bf51
MOCTIEICTBUS
97 XUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa [IOK
P Pyich https://m.edsoo.ru/61e69003
Marepuabl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yriayonennoe ooyudenue, 10 knace/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe odmiecTBo «M3aaTenbCcTBO
«IIpocBemenue»

» Xumusi; yrayonennoe ooyuenue, 11 kimacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnyeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTebeTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 244255665850809741289056438463350536643496426821
Bnageney 3eneHoB AHApeR AlleKceeBlY

OedcTerTened C11.10.2023 no 10.10.2024
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