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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnu», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHETro o01ero
obpazoBanusi(POIl COO), npeacrapnenHsix B denepaabHOM TrOCyJapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX ToJIOkeHU «CrTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XUMHUslT Ha YpOBHE YINIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanHusi ywammxcs 10-11 kmaccos.
W3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JU(DPEepeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0Ie00pa30BATEIBbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB UIKOJbI, HEOOXOAMUMYIO IS
ajlanTauy uX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
IpOAODKEHUs OOydeHHUsi B OpraHu3alusax Mpo(eccHOHAIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOW U3 IPUOPUTETHBIX JUCLMILUINH.

B mporpaMme 1o XMMHM Ha3HAa4€HUE MNpeaMeTa «XHMHS» IOIydaeT
HOJpOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBONOJAraroluMu
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, CcolepkKaHus,
pe3ysbTaToB O0yueHUs: M TpeOOBAHMU K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLUIME BBIMOJIHSIEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3alusi KOTOpoil oOecnedynBaer
NOJlyuY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOuel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYPHUPOBAHUS M IOCIENOBATEIBHOCTU
U3y4YeHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX M KAaueCTBEHHBIX €ro
XapaKTEePUCTHK; MOAXO0J0B K (DOPMUPOBAHMIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHaBIMBAaeT MHBApPHAHTHOE MPEAMETHOE COJIep)KaHue, 00s3aTeNbHOe
JUIST W3Y4YEHUS B paMKaxX OTICHBHBIX MpOuUiIeH, mpemrycMaTpUBaeT
pacnpenesneHue M CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpejielieHue y4yeOHOro BpPEMEHH, PEKOMEH]IyEMOTO
JUTSI U3yYCHUSI OTACITBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALNIO 1IeJIel U 3a]a4 U3yueHHUs MpeaMeTa
Ha yrIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30oBaTelIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATENIBHBIX  JEUCTBUH  OOYYalOIIErocss MO  OCBOCHUIO
CoJIep KaHus IPeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOM MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp:KaHMs y4eOHOro MpeameTa
«Xumus» OcTaéTcsi BO3MOXXHOCTb BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIICH,
KOTOpas JOJKHA OMPENESIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBuM ¢ koHuentyaimbHbIMH mnosiokeHusmu PI'OC COO o
Ha3HAUYCHUU TIPEIMETOB 0a30BOro M YINIyOJEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha ypPOBHE CpeIHero oOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YIIyOJNEHHOTO U3YyYCHHS HAMpaBlIieH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  ATanoM  MOJYYEHHS]  XHUMUYECKOIO
oOpa3oBaHHS B paMKaX W3yYCHHUS CHCIHATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSAX CPEIHETO MPOo(ecCHoHaTLHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaAMeTa «XUMHsD» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue W yriayOJieHHe TEeOpPeTHUYEeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduib
oOy4eHHUsI, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3anusx nmpodeccruonansHoro oopasoanus. Hapsigy c atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBPHOM IMPOTPpaMMBI CpPEAHEro oO0Iero oOpa30BaHHS
U3ydyeHue ImnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLHUAIBHOIO PAa3BUTHUS OOyyaroummxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUN pallMOHANU3alMU y4eOHOTo Tpyaa |
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHUs
SABIIIOTCSL  yIIyOnéHHble Kypchl — «Opranuwdeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaXo010B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACpP)KAaHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznuuusax 06a3oBoro u yriayOJa&€HHOTO
YPOBHEW U3yUueHUs MpeaMETa.

OcHoBy coaepkanus KypcoB «Opranuwdeckas xumus» ©u «OOmas wu
HEOPraHUYECKasi XUMHUSD» COCTABIISET COBOKYIMHOCTh MPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUHA 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
DJIIEMEHTaX U CBOMCTBaX HMX COCJWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
IIPEICTABICHUM O CTPOCHUM BEIECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKAHUS PeaKifii, pacCMaTPUBAEMbIX C TOUKH 3PECHUSI XUMUYECKOU KUHETUKHU
U TepMoaMHAaMUKH. WM3ydeHue mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XMMHUYECKHX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aToMa. XMMHUUYECKasl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUMOB  peakuuil  jJomojiHAeTcs  (QOPMUpPOBAHMEM  MPEACTaBICHHN 00
IEKTPOXUMHUYECKUX IPOLECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca oco00e BHUMaHUE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yTIIyOJIEHHOTO YPOBHS U3YUYCHHS IS KJIACCOB ONMpeAeEéHHOro mpodus (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOuel cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpeaMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
W3YYCHUU TIpeJMeTa B JAHHOM Ciydyae akIeHT OyJeT caelnaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MAacCbl W JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpeMs B cCoAEpKaHWM TMpeaAMeTa ISl KIacCOB XUMHUKO-
Ounonornyeckoro nmpoduiist OONbIINNA yACIbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae TpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpPUMEPYy, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JUOUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy’)KaT OCHOBOM IJI1 HW3y4YEHHS
CYIIIHOCTH TIPOIecCOB (POTOCUHTE3a, IBIXaHMsI, TUIIEBAPCHHUS.

B muranme ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyUHbIX
3HAaHUM HM3y4YeHHE MpeaMeTra «XHUMHUsD Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM MpPEAMETaMU, BXOISAIIMMHU B COCTaB
npeaMeTHbix obnacteld «EcrecTBeHHO-HAay4yHBIE MOpeaMeThD», «MaTeMatnka u
uH(popmaTrka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAUYUMOCTU SABJISIETCS (DOPMUPOBAHUE OCHOB
HAayKM XUMHUHU KakKk OOJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
TOM 3a7auu Ha YDIYyOJIEHHOM YpOBHE U3YYEHHS TMIpeaAMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPOIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B oOecreueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUH HOBBIX MAaT€pHUAIOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecTieYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJbTYphl UYEIOBEKa, a TaKKe IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUUYECKON
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpaA: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB M TE€OPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIHX
HAYYHBIX TPHUHIUIIAX XUMUAYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECCTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO pEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAaHUEM H  IepepabOTKON
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX I MPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M MTOBCETHEBHOM JKHU3HHU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMBbI CpEJHEro oOmero oOpa3oBaHUs NPH HU3YUYEHUU
npeaMera  «XuUMHUS»  Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TO3HABAEMOCTHU SIBJICHUM MPUPOJIBI,
YBOKEHHUS K TMpoOlLecCy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHON MPodheCCHOHAIBHOM U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMHpoBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JIEeITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI MU3YUCHHUSI XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, TPEACTABIECHUE O
MHOT000pa3Hy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXHOCTM aToma YIrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMU aTOMHBIX OpOuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). THUIBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OnunapHasi, 1BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
opraHudeckux BemiecTB. [loHsiTue o0 CcBOOOJHOM paaukaine, Hykieoduine Hu
anexkTpodue.

Teopuss crTpoeHnss oOpraHndeckux coeauHeHni A.M. byrtnepoBa w
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOCHUS
OpPraHUYeCKUX COeAUMHEHUU. MoneKkynspHble U  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMYyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Buuabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3(PPEKTHI B MOJIEKYJIaX OPTraHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kinaccupukamu oOpraHuyeckux BemiecTB. [loHaTtue o
bynkuuoHagsHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHocTH W Kiaccu(UKaALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHWE C 00pa3uaMy OpPraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkanbl. ["'oMosiorHYecKuil psiji adkaHoB, oOmas (GopMyrna, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP°-
ruOpUIN3ains aTOMHBIX OopOuTanei yriepoja, o-cBsi3b. dusmveckne cBOHCTBA
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, UKIU3ALNH, TUPOIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKEHOB, Sp*-
rudpuan3aImsl aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIMH IPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKECHUE
IIpU JIBOWHOM CBA3M, MOJUMEpU3alnd U okucieHus. IIpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOMYyYEHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTasneil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, MMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popmMmysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHusl B OEH30JIbHOM KOJIbLE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctupoia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib u npoAyKThl ero nepepadorku. CrnocoOsl nepepadboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTeHIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMeIIeHrs TajoreHa Ha TUIPOKCOTPYITY, HUTPOTPYMMy, IMAaHOTPYIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHEHHUSAX. Hcnons3oBanue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHHUKE U TMPU CHUHTE3E
OpraHUYeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakIuii yriaeBoJ0pOJ0B Pa3IMYHBIX KJIacCoB (0OeclBeUMBaHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MEpMaHTaHaTa Kajus, B3aUMOJICHCTBUE allCTUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJyYEHHUE ODTHICHA W
M3YUCHHUE €ro CBOMCTB, O3HaKOMiIeHHE ¢ KoJuieKiusMu «HedTb» u «Yromby», ¢
oOpa3niaMy IUIaCTMAacC, KaydyKOB HM PE3WHBI, MOJCIUPOBAHHE MOJCKYJ
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOAHBIX YTJIIEBOI0POIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnUPTHl. CTpoeHUE MOJIeKyn (Ha NpuUMepe
MeTaHOJla W JTaHoyia). ['oMojormueckuii psa, obmas GopMymna, H30MeEpHs,
HOMEHKJIaTypa ®W  Kiaccubukanus. Duszndeckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIC CBA3M MEXIYy MOJEKYJIaMU CIUPTOB.
XUMUYECKHE CBOWCTBA: PpEAKIUU 3aMEIICHUs, JerujipaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTU (HUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiulepuH. Duszndeckue u
XMMHUYECKUE CBOMCTBA: PEaKIMU 3aMEIICHHUS, B3aUMOJICHCTBUE C OPraHMYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMH, KAayeCTBEHHAas PEaKIus Ha MHOTOAaTOMHbIC
cnupThl. [IpencraBieHne 0 MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TNPUMEHEHUE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sapa. duszndeckue cBoicTBa peHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiorudeckue psifbl albJeruoB U KETOHOB, OOIIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETHUIbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]I0OB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKAINM, PEAKUUU C YYaCTUEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAEIbHBIX U apPOMATHUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIOCOOBI OyYeHUs! U PUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1enoyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEP KAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JICHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA U HaxoxkaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IITFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AJIbIACTUIHON
Ipynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHHe TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBamoIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ 'uapoaus
nucaxapunioB. Haxoxxnenue B npupoje u npumeHenue. [lonucaxapuapl: kpaxmain,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala W LEIUIIOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydeHUEe >PUpoB 1etoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN MIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUNA:
PaCTBOPUMOCTD PA3IUYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJIBJAETH] HAa PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), Bzaumonerncreue
KpaxMalia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaep:kalye OpraHuyecKue CoeJUHEeHUs.

AMUHBI — OpraHUYeCcKUe MPOU3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmonekyin, odmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYecKue
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb aMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiIusiHUE TpYIl aTOMOB B MOJIeKyJie aHmiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE amudarhuyeckux aMuHOB. llonydyeHue aHwIMHA U3
HUTPOOEH30Ia.

AmuHOkucioTel. HomenknaTypa u uzomepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NYecKHe CBOMCTBA  AMHHOKHUCIIOT.
XHUMHYECKHE CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoansie nonumepbl. llepBuuHasi, BTOpUYHAA U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypauusi OeNKOB NpH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, peUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3oTcomepkalmme ~ OpraHnyeckue — coeauHeHus’» M «Pacmo3naBanme
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IApHBIE COeIMHEHHS .

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Marepuanbl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJIdTUICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUITMKOHBL. Pe3nHa.

BonokHa: HaTypasibHbIe (XJIONOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DOKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsS] BEIIECTB M HUX MPEBPaIllCHUN:
O3HAKOMJICHUE C 0o0Opa3liaMU MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, pEUIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnble 3anaun.

Haxoxaenue MoJieKyJIsipHOM (HOPMyJIbl OPraHMYECKOTO COCAUMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ JJIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEMUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IPOIYKTOB
peakIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpPraHMYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE AOJIM BBIXOJA MPOAYKTA PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuys MeXNpeaMETHBIX CBS3EH NPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCYHIECTBISCTCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOI0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHomOrUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMHUYECKHM 31eMeHT. M3oromnbel. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YHCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHUE€CKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepUOAMYECKOro 3akoHa U llepumonnueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TIpynmaM MW NOepuoAaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneena.

XUMHYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJIuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BomoponaHas CBs3b.
MexMoneKyIapHbIE B3aUMOICUCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (Ha IPUMEPE COCTMHECHUIM
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAuHEHNIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonssTne o mucriepcHbIx cucremax. MictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PAaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJIsIpHAsl KOHIIEHTpalusi. HacblllleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukainys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUATLHBIC
Ha3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAIICHUSA
DHEPIUM MPU XUMUYECKUX peakiusix. Termaobie 3 (HEKTh XMMUYECKUX PEaKIU.
TepMoxumMuyecKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIEC peaKlnk. XUMHUECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe UM cJIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
pa3oXKEeHHEe TEPOKCHJAa BOJOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOAEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHHe
Cpelbl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumusl.

[Tomoxenne HemeraiuioB B llepuoguueckor cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoie, CIOCOOBI MOTydeHUs, (GU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpOibl. BaxkHeWmme KUCIOPOACOACPIKAIINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHSI
rajoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TONYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B HOpUpoAE, CIOCOObI TMOJYy4YeHHS, (PU3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(IV), okcun
cepbl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeNTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MOdy4yeHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnmenwe B mpupone, CrHocoObl MOMydeHUs, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuii. Pochopubie
ya00peHus.

Yrnepon, HaxoxJIeHWE B IpuUpoJe. AJUIOTPOIHBIE  MOIUDUKALINM.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronpnas kucimora u e€
coJii. AKTUBUPOBAHHBIA YTroyib, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMydeHHs], (pU3MUECKHe U
xumuueckue cpoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHeHne KpeMHus U ero coeAnHeHnil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmuiaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspKeHWil  meTtawioB.  OOmue  CrocoObl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrus, NUPOMETAIUTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allIUTHI OT
KOPPO3HH.

Oo6mast xapakrepucTtrka MeTamioB [A-rpynmel [lepuonnueckoit cucTeMbl
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydyeHue, GQU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB W HX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AIOMUHWN: TTOTy4YeHue, GU3NIeCKre U XUMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB TNo0ouHbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHYECKUX JIIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUibl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBAa MapraHiia M €ro COEOUHEHHU.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbl,
ruapokcusl U conu xene3a(ll) u xenesa(lll). [lomyuenue u npuMeHeHue xKene3a
U €ro CILIaBOB.

Pu3nYeCKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHHM.

[MuHk: momydyeHue, (U3MYECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA ¥ €ro COCINHECHUMN.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTaluibl M CIUIaBbD), B3aUMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBbl METAJUIOB, B3aMMOJCHCTBUE THUIAPOKCHUIOB AJIIOMUHHS W LHHKA C
pacTBOpaMH KHCIIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorens», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertasibl TIaBHBIX TOArPYIID», «MeTauibl HOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTBa. [lonsTue
O Hay4yHbIX METOoAaxX IMO3HAHUS W METOJO0JIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHUIKINBI OpraHu3alui XUMHYECKOTO NPOU3BOACTBA. [IpoMbIlTIEeHHbBIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOACTBA aMMHAKa,
CEepHON KHUCIOTHI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Posib xumuu B 06ecrieyeHIH SHEPreTHIeCKOi Oe301MacHOCTH.

XuMHsiT ® 310pOoBbE uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.



XWMHsI THAIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE J00aBKu. Poib Xxumun B
oOecIieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KE€paMHUKa.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIUU, €CIH OJIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B pPacTBOpE, JOJIM BBIXOJA MPOAYKTAa PEAKIHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed
HEOpPraHU4ecKoM XuMHM B 11 Kilacce OoCyIlIeCTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTIEIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiaccuduKkalius, nepuoguIHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
(dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, bnocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TTOPO/IbI, MOJIE3HbIE UCKOIaeMble, TOILINBO,
pecypchl.

TexHoIorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIIMOHHBIX  MATCPUAJIOB, OJJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

B COOTBETCTBUM C CHCTEMHO-JEATEILHOCTHBIM IMOJIXOAOM B CTPYKTYpe
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUA NpeAMeTa «XHMHS» Ha yYPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABIISIONIAE: OCO3HAHHE
OOyJaroOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMICHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIPEACICHHUIO; HAUTMYUE MOTHUBAIIUU K
0oOy4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIME B OOIIECTBE TMpaBWIaMd M HOpPMaMU TIOBEJECHHUS; HaJU4uue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUThH 1M U CTPOUTH
’)KM3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHUS TMpeaMeTa «XHUMHUS»  OTPAkKaroT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOM M TMPAKTUYECKOM JIESITCIHHOCTH
oOyyJaromuxcsi B MPOLIECCEe pealiu3alii 00pa30BaTEeIbHOU IEITEIIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaAMeTa «XUMHUSD»  OTPakKarOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOyyJarommxcsi B MPOIECCe pealn3aluid o0pa3oBaTeIbHON AEATEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaXXCHUS K 3aKOHY U MPaBOMOPSIKY;

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XAMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMaTh W TPUHUMATh MOTHBBI, HaMEpPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUECOHOU NI€SITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XUMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTECYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwJI 0Oe3omacHOro oOpalleHusl C BelllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYalIUAX, YTPOKAIOIIUX 37I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCIEICTBUI W HENMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NeSATeTbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM 10 XUMUH;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBLHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeObHOCTEH 0011eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKU I11€TIECO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHUKY
CYIIIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HPKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHWS HEOOXOIUMOCTH WCIIONB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTMUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATH HX;

HaJIMYusl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTHUBOCTOSITH HUJCOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUH IEJIOCTHOIO
MpECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XHUMHHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUUYECKOMW HANpaBJICHHOCTH U BaXXHOM pOJIM B
CO3JaHUM HOBOW 0a3bl MaTepUaTbHON KYJbTYpbl, B PELICHUU TJIOOAIBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPYy/Aa U AKOJIOTHYECKH KOM(MDOPTHOM KU3HU KaXKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYI)KAIOIIETO MUpPA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JIeIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C 1EJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON IEATETbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJAa B Pa3IMUHBIX cepax mpodecCHoHATBHON
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOUUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEAMETHbIC) O0IIeHAYYHBIC TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh, HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
IPOIIECC, CHCTeMa, HayYHBIA (DAaKT, MPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, KCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHHUBEpCadbHbIC y4eOHBIC NEHCTBUsS (MO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GyHKIIMOHATHHON
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00yUYaIOXCs;
CHOCOOHOCTD oOy4aromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

1) 0a3oBble JIOrHYecKHre JAeCTBUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTU C TOCTABICHHBIMU 1EISMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHWU TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUH M yCTaHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBJICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEaKIUK;

YCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXKICHHS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pPaccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMHUYECKOU



peaKkuuu — MPU PEUIEHUM YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BELIECTB U XUMHUYECKHUX
peaxkuuu;

(dbopMyIMpOBaTh LIEIH U 3a/1a4l UCCIEAOBaHNUSA, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS] IPAKTUYECKHUX 33Jad, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUsA, CIpPaBOYHBbIE IOCOOuS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIUM, HEOOXOAUMOM IS BBINNOJHEHUS YYEOHBIX 3ama4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCIIOJBb30BAThL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[aeMOﬁ TEMBI B XO0A€ Auajiora 1/
AUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.JII/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MIOJTyYEHHBIX CAaMOCTOSITEIIEHO MITH COBMECTHO CO CBEPCTHUKAMH ITPH BBITTOJIHECHUN
XAMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
W3Y4aeMBbIX BEIIECTB, peaau3alud y4eOHOTO MPOEKTa, U (POPMYyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuUBEpPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO I103HABATEIBHYIO
JEATENIBHOCTD, Olpenensas €€ Lenu M 3aJadd, KOHTPOJIMpOBaTb U II0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HaumOoJee
3¢ (eKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITENBHOCTH HA OCHOBE CaMOaHaIu3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3yabTaThl OCBOCHUS IMPOrpaMMBbI IO XUMUU Ha yIiIyOJaéHHOM
YPOBHE Ha YPOBHE CpeJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUTsl y4eOHOTro npeaMeTa « XUMUs» Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI J1E€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAHUU B Pa3IMYHbIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMUEH. B
IpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl IPEACTABICHBI MO TOJAaM
W3Y4YCHHUS.

10 KJIACC

[IpenMeTHble pe3yJibTaThl OCBOE€HUSI Kypca «OpraHuueckas XUMUSI»
OTpaXaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU YCTOWIMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3/JaHUM HOBBIX MaTE€pUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YeJIoBeKa, a TaKKe DOKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TTOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX oOpOuTajedl, WOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadKall, CTPYKTypHbIE (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIOPOJIBbI,
KHUCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuid 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PECHUYECKUE 3HAHUS, JICKAIINE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdektol, opuentantsl | u Il pona);
(bakToJOTHYECKHUE CBEICHHMS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M IMPaKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIIMX  HAyYHbIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(OpMHPOBAHHOCTh YMEHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISATh YPaBHEHHUS] XMMHUYECKUX PEAKIMl M PaCKphIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy M CTPOCHUIO K OIpEACIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBoIuTh TPUBHAIbHBIC HAa3BAHUS MJI1 OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKONb, (eHos, (QopManbIerull, aueTaabIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAs, AIbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
buznueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3IHMUHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMECHOB,
QJIKUHOB, apPOMAaTHYECKHUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, O€JKOB, yTJEeBOAOB (MOHO-, JU- W TOJHMCAXAPHUIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIHMl C HCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIAaTh HA KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3aIINIO, BBISBICHUE MPUYUMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

chOPMUPOBAHHOCTh YMEHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbOopMyJIBI BEIIECTBA MO HW3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOopaHusl, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATh
C MO3HUIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepadoOTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JIsl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENHLHO IJIAHUPOBATh U TMPOBOJIMTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIIOJCHUEM MPaBUII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMynIHpoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHoOu dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHIA:

COOJII0JIaTh MPaBHJIa KOJIOTHYECKH 11eJ1eCO00pa3HOTo MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HA JKUBBIE OPTraHU3MBbI
OIPEJICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAsi CMbICH TTokasaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HAydHas
JUTEpaTypa, CpeicTBa MaccoBOi nH(popMmaiuu, IHTEepHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJii B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEed KyJIbTypbl 4YElIOBEKa, a TaKkxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHANEC  CHCTEMOW  XWUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XUMHUYECKass CBsi3b (KOBAJIGHTHAs, WOHHAs, MeTauInuecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakUus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, 3JEKTPOJUTHYECKAs JUCCOLMALMS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUUECKOE PAaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIMTHUYECKOW TUCCOIUAIUU, TEPUOIUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHS] SHEPTUHU TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallue B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJIIDHOM  YpPOBHSIX; TPEACTABICHHUS O MEXaHU3MaxX XHUMHUYECKHX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(akToIIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHWH U OE30MacCHOM
WCIIOJIB30BaHUN BAXKHEHUIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPH
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaIlCHUM;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3M (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemeETkr, OOMEHHBIA U
JIOHOPHO-AaKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMUPOBAHHOCTh ~ yYMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XMMHUYECKHE PEAKIIUHU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiH, U3MEHEHHUIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOUIYECKOTO 3aKoHa Jl.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  uUCHONB3YS  TMOHATHSA
«IHEPreTUYECKUE YPOBHU», «IHEPIETUUECKUE IMOTYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHUSA aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHeneeBa, BaJI€HTHbIE BO3MOXXHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYILLIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXIY HEOPraHWYECKUMHU BELIECTBAMHU C
ITOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKINN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEIIbHO-
BOCCTAHOBUTENbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWUS HMX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOI0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; 11€J1eCO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MPUPOABl — HAONIOAEHUE, H3MEPEHUE, MOJIeIUPOBaHUE,
AKCHEPUMEHT (PeajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUs»;
MaccChl BelIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
ui 00bEMY OHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEII0oBOro s dexra
peaKIuu; 3HA4YEeHUS BOJOPOJHOrO IMOKAa3aTessli pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHMECH); JOJIM BBIXOJA MPOAYKTAa peakIu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIUSHHUS
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJTIO/IEHUEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HopMyIupoBaTh I€Jb HCCJICNOBAaHUS, TMPEICTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH X
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyzol u j1abopaTopHbIM 00OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTepaTypa, CpecTBa MaccoBoil uHbopMmaruu, uTepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTeiBaTh €€ U MUCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paznen 3. Kuciopoacoaepsxamniue oprannyeckue coeIuHeHust
b K
3.1 Cruptel. ®enon 11 1 nomorexa 110

https://m.edsoo.ru/d69df650




KapOoHuIbHBIC COSTUHEHUS: alTbJICTH/IBI 1
bu6mmoreka [IOK

3.2 . Kap6 .C 21 1
keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE hitps:/m.edsoo.ru/d69df630

a¢upsl. XKupsr

bu6mmoreka [IOK

3.3 VriaeBonasl 9 1
https://m.edsoo.ru/d69df650

Uroro no pazgeny 41

Pa3znen 4. A3oTcoaepxanue OpraHnyecKkue coeIuHeHus

bu6mmoreka [IOK
https://m.eds00.ru/d69df650

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12 1 2

Hroro no pazneny 12

Paszaea S. BoicokoMoOJIeKYIsIpHBIE COeINHEHUS

bu6mmoreka [IOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COCTUHEHUS hitps-//m.edsoo.ru/d69df6350

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
bubnuoreka [IOK
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubnnorexa [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubmuoreka [{OK
1.3 X 19 1 3
VIMIAICCIHE peartt https://m.edsoo.ru/2dd57624
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi Xumust
2.1 Hewmeramisr 31 1 3 bubmorexa HOK
https://m.edsoo.ru/2dd5724
2.2 Mertaysl 23 1 2 bubmorexa LIOK
https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuotexa [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB
Ne Hara DJIeKTpOHHbIe U pPOBbIE
Tema ypoxa Kontpoabnbsie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE pecypchbl
padoThbI padoThI
[Ipeamer u 3HaueHUE
OPraHUYeCKON XUMHH,
1 MIPEJCTABIICHUE O 1 bubmorexa HOK
pea https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCTMHEHU N
[Ipencrasnenue o
KJaccuukanuu u
b bu6mmoreka [JOK
2 CHUCTEMaTHUYeCcKast 1 httos://m.ed 12 12dd1
S://m.€dSo00.ru/c
HomeHknarypa (IUPAC) b
OpTaHWYECKUX BEIIECTB
DNEKTPOHHOE CTPOEHUE aToMa
riepoaa (OCHOBHOE U
yHIep ..( bubmuoreka [JOK
3 BO30YKJIEHHOE COCTOSTHUS). 1
https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aToma yriepoja
Teopus crpoeHus
ptetp . bubnmnoreka [JOK
4 OPraHUYECKHX COCTUHEHUHN A. 1
https://m.edsoo.ru/9e595cb8
M. bytneposa
5 Bunb! usomepun: cTpykTypHas, ] bubmuorexa [IOK
[IPOCTPaHCTBEHHAS. https://m.edso00.ru/b0e61661
6 Buasl nzoMepun: CTpyKTypHas, ] bubnuorexa [JOK
IIPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661




DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU.

Ocob0eHHoOCTH U
KJ1accuuKamusi OpraHuIecKux
peakuuii. OBP.

Oco0eHHOCTH U

KJ1accu(puKamusi OpraHuIeCcKux
peakuuii. OBP.

bu6mmoreka [JOK
https://m.edsoo.ru/ba5706aa

bubmuoreka [JOK
https://m.edsoo.ru/ba5706aa

10

Pemienue 3aga4 v BBITIOJIHEHUE
YIPa>KHEHUH 110 TEME
"OCHOBHBIE TTOHATUS
OPraHUYeCKON XUMHH'".

bubmuoreka [JOK
https://m.edsoo.ru/87a37cab

11

Pemenue 3a1ay v BbIIOJIHEHUE
yIpa>KHEHUH 110 TeEME
"OCHOBHBIE TTOHATHS
OpraHuyeckoi xumun'".

bu6mmorexa [IOK
https://m.edsoo.ru/87a37cab

12

AJKaHbl: TOMOJIOTHYECKUH psif,
obmas popmya,
HOMEHKJIATypa U U30MEpPHUs,
AJNIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYT

bu6mmorexa [IOK
https://m.edsoo.ru/25a14636

13

AJKaHbl: TOMOJIOTHYECKHUH psi,
obmas popmya,
HOMEHKJIaTypa U U30MeEpHUs,
AIIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE
MOJEKYJI

bu6mmorekxa [IOK
https://m.edsoo.ru/25a14636




14 DOHU3NYECKUE U XUMUYECKHUE bubmuoreka [JOK
CBOICTBA aJIKAaHOB https://m.edsoo.ru/3137711c

15 DuU3NYECKUEe U XUMUYECKHUE bubmuoreka [JOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c
HaxoxneHnne aikaHoB B

16 npupoze. CriocoObl momyyeHus BuGmmorexa LIOK

https://m.edsoo.ru/259b0asSb
Y IPUMEHEHHUE AIIKaHOB
uxnoankansl: o0mas
dbopMyIia, HOMEHKIIATypa 1

17 U30MepHsi, 0COOCHHOCTH bu6nuoreka [IOK
CTpOEHUA U XUMHUYECKUX https://m.edsoo0.ru/156730d2
CBOICTB, CITIOCOOBI OJyUEHUS U
MIPUMEHEHHUE
Pemienue 3a1a4 v BBITIOJIHEHHE

18 ynpamHeHm; 10 TEME Bu6miorexa LIOK
g " https://m.edsoo.ru/bf84d8eb

Anxanbr".
Pemienue 3a1a4 v BBITIOJIHEHUE

19 YIpa>XHEHUH 110 TeEME Bubmiorexa LIOK
g " https://m.edsoo.ru/bf84d8eb

Anxanbr".
AJIKEHBI: TOMOJIOTUYECKHH I,
oOmas popmyna,

20 HOMEHKJIATypa, 3JIEKTPOHHOE U bubmuorexa [IOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHasi ¥ IUC-

TpaHC-U30MEPHS ATTKEHOB
[Ipaktuueckas padora Ne 1 mo
21 teme «3rotoBiaeHne Moaenen

MOJIEKYJI YTJIEBOOPOIOBY.




duzndyeckre U XUMHUYECKIE

22 CBOMCTBA alIKeHOB. [IpaBuio bubnmorera [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
3 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKEHOB https://m.edsoo.ru/665dc058
Pemenue 3ama4 U BHIIOITHEHHUE Eub 10K
NOJINOTEKA
24 OpaKHEHUH II0 TEME
'}'] P " https://m.edsoo.ru/e9ea9921
AnkeHsl".
Pemenue 3amay u BLIIOTHEHNE BuG 1OK
nOJIoTEKA
25 OpaKHEHUH II0 TEME
'}'] P " https://m.edsoo.ru/e9ea9921
Ankensr".
[TpakTrueckast pabota Ne 2 o
26 teMme "[lonydyenue sTuiieHa u
W3y4YeHHUe ero CBOMcTB"
AnkaaneHnsl: 0COOEHHOCTH
3JIEKTPOHHOT'O CTPOEHUS, Eub 1OK
HOJINOTEKA
27 N3UYECKHE U XUMHUUYECKHUE
¢ . https://m.edsoo.ru/04298c0a
CBOICTBa, CIOCOOBI OTyUEHUS
Y IPUMEHEHUS.
Pemenue 3ama4 1 BLITIOJTHEHHE Eub 1OK
HOJINOTEKA
28 OpaKHEHHUH II0 TEME
yrp hitps://m.edsoo.ru/e561253d
«AJIKagueHb».
Pemenne 3amay u BRIIOIHEHNE Eub 10K
NOJIMoTEKA
29 OpaKHEHHUH II0 TEME
yip https://m.edsoo.ru/e561253d
«AJIKagueHb».
AJIKVHBI: TOMOJIOTHUECKHH PSIJI, Eu 10K
HOJIMOTEKA
30 obmas popmya,

HOMEHKJIaTypa, 3JIEKTPOHHOE U

https://m.edsoo.ru/68bb6ccdc




POCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKY, (PU3MYECKHe CBOMCTBA

. bu6mmoreka [JOK
31 XHUMHYECKUE CBOMCTBA aJIKMHOB
https://m.edsoo.ru/23493a93
1 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemienue 3a1a4 v BBITIOJIHEHHE
. bubmmoreka [JOK
33 YIpaXHEHUH 10 TeMe
https://m.edsoo.ru/5db8e526
«AJKUHBD.
Pemienue 3aga4 v BBITIOJIHEHUE
. bubmuoreka [JOK
34 YIPa>KHEHUH 110 TEME
https://m.edsoo.ru/5db8e526
«AJIKUHBI.
ApEeHbI: TOMOJIOTUYECKUN Ps/I,
obmas popmyna,
35 HOMEHKJIaTypa, SJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MoJieKys1 OeH30J1a U TOIyoa,
ux (pusuveckre CBONCTBRA.
. bubnuoteka [JOK
36 XUMHUYECKUE CBOMCTBA APEHOB.
https://m.edsoo.ru/a44alaed
37 CriocoOsI ToTyueHus u bubnmoreka [JOK
IIPUMEHEHNE apEHOB https://m.edsoo.ru/6f717d09
Pemienue 3aa4 v BBINIOJIHEHHE
. bubnmnoreka [JOK
38 YOPaXHEHUH 110 TEME
https://m.edsoo.ru/53461a2c
«ApeHbD».
Pemienue 3aa4 v BBINOJIHEHHE
. bu6mmoreka [IOK
39 yIpaKHEeHUH 10 TeMe

«ApeHbD».

https://m.edsoo.ru/53461a2c




40

41

42

[IpupoHBIC NCTOYHUKU
yrieBojgopoaos. IlepepaboTka
HEPTH.

[TpupoaHbIE HCTOYHHUKH
yriaeBoaopoaos. [lepepadboTka
HeTH.

TI'enernueckas cBsI3b MCKOY

pa3IMYHbIMU KJIaCCaMHU
yYIieBoaopoaoB

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

43

I'eneTnyeckas CBsI3b MEXKIY
pa3IMYHBIMU KJIacCaMU
YTJIEBOI0OPOIOB

44

45

l"anorenonpounsBoHbIE
YTIIEBOAOPO/IOB.
Ob6o611aro1iee MOBTOPEHHE IO
teMe "YrineBogopoast'.

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

46

KonTponbnas padora Ne 1 o
Teme "YTIeBo10poas"

bu6mmorexa [IOK
https://m.edso0o.ru/95¢9e298

47

[TpenenbHbIE OHOATOMHBIE
CIHPTHI: TOMOJIOTHYECKUH PSIJI,
obmas popmyia, cTpoeHue
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa,
kiaccupukanus, pusnueckue
CBOMCTBA

but6mmorexa [JOK
https://m.edsoo.ru/df04c5cd

48

XUMHYECKHE CBOWCTBA
MpEACIbHBIX OJTHOATOMHBIX
CITUPTOB

bu6mmoreka [IOK
https://m.edsoo.ru/26ee34fe




CniocoOslI noy4eHus u

bu6mmoreka [JOK

49 MIPUMEHEHUE OJJHOATOMHBIX
P A https://m.edsoo.ru/484100000000000
CIIUPTOB

50 [TpakTrueckas padora Ne 3 mo
teme «[lonyuenune 6pomdrTaHay.
[IpocTeie 3¢upsr:

51 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOMCTB

57 MHOroaTroMHbI€ CIIUPTHI: bubnnoreka [JOK
STUJICHIVIMKONb U TJIULIEPUH. https://m.edsoo.ru/ee4d84aa
@DeHOo: CTPOCHHUE MOJICKYJIHI,

53 du3nvecKkre 1 XUMHIECKHIE bubnuoreka [IOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denomna.

54 CniocoOsI nony4eHus u bubnunorexa [JOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
Pemienue 3a1a4 v BBITIOJIHEHHE

55 npaxHeHuil no reMe «CrupThl bubmmorexa [OK
yip p https://m.edsoo.ru/1810cb9b
U (EeHOIIB».

Pemenue 3a1a4 v BBITIOJIHEHHE
. bubnuorexa [JOK
56 yrpaxkHeHui o TeMe «CrupThl
https://m.edsoo.ru/1810cb9b
U (GEHOIIBI».
Pemenue 3a1a4 v BBITIOJIHEHHE

57 npaxHeHu# o TeMe «CriupThl bubmmorexa [TOK
ymp P https://m.edsoo.ru/1810cb9b
U GEHOTIBI».

58 Anpaeruapl 1 KETOHEBL: bubmuoreka [JOK

3JICKTPOHHOC CTPOCHUC

https://m.edsoo.ru/b139beaa




59

60

61

62

63

KapOOHMJIbHOM TPYIIIBL;
TOMOJIOTHUECKHUE PSAbI, 001Iast
dbopmyia, u3omMepus u
HOMEHKJIaTypa

Anblerupl ¥ KETOHBI:
bu3nyeckrue 1 XUMHUYECKHE
CBOICTBa, CIOCOOBI IOJyUEHUS
Y IPUMEHEHUE COCTMHEHU .

Pemenue 3a1a4 v BBITIOJTHEHUE
ynpaxcHeHI/Iﬁ 10 TCMC
((Kap6OHI/IJ'IBHbIe COCANHCHUA:
AJIbACTUIBI U KETOHBI».

Pemenue 3ana4 v BbIIIOJIHEHUE
YIPa)KHEHUH 110 TeME
«Kap6oHWIbHBIE COEAMHEHUS:
albACTUIBI U KETOHBDY.

OIHOOCHOBHBIE TIPEIETbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJICKYJI, U30MEPUS U
(u3nveckue CBONCTBA.

XUMHYECKHE CBOMCTBA
MpEAEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, CIIOCOOBI
MOJYyYEHUS U IPUMEHEHUE.

bu6mmoreka [JOK
https://m.edsoo.ru/c887425¢

bu6mmorexa [IOK
https://m.edsoo.ru/fecOb113

64

OcoOeHHOCTH CBOUCTB:
HeTpeIeNbHbIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,

bu6mmoreka [JOK
https://m.edsoo.ru/83a08773




65

66

67

68

TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BhICIIMX
KapOOHOBBIX KUCIIOT

[TpakTrueckas padora Ne 4 mo
teme «llosyyenue ykcycHoi
KHUCIIOTHI U U3YUYCHHE €€
CBOMCTBY.

OyHKIMOHATIBHBIE
IPOU3BOIHBIE KAPOOHOBBIX
kucnot. CloxHbIe d3PUPHI:
TOMOJIOTUYECKHUH psif, 00mmas
dbopmyia, u3oMepus U
HOMEHKJIATypa.

CrnoxHnble 3¢upbl: pU3nUecKue
Y XMMUYECKHE CBOWCTBA,
CHoCOOBI MOTYYEeHUS U
pUMCHEHHE.

[TpakTtuyeckas padora Ne 5 o
TeMe «CUHTE3 3TUJIaLeTaTa.

bubmuoreka [JOK
https://m.edsoo.ru/0d162d9d

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

69

Pemrenne 3a1a4 v BBIIOJIHEHHE
YIpa>XHEHUH 110 TeEME
«Kap6oHOBbIE KHCIOTHI U
CJIO’KHBIE A(PHUPBD».

70

Pemenue 3a1a4 1 BbINIOJIHEHNE
YIpa>XHEHUH 110 TeEME
«KapOoHOBBIE KUCTTOTHI U
CJIO’KHBIE A(PHUPBD».

71

Pemenuie 3a1a4 v BBIIOJTHEHHE
YIIPaXXHEHUH IO TEME




72

73

«KapOoHOBBIE KUCIIOTHI U
CJIO’KHBIE A(PUPBD».

Pemrenne 3aa4 U BBIITIOJIHEHUC

YIPaXXHEHUH IO TEME
«KapOoHOBbIE KUCITOTHI U
CIIOXKHBIE dPUPBI».

Ob6o06mraroriee MOBTOPEHHE IO

teme «Kucmopozconepxariue
OPTraHUYECKUE COCAMHEHUS.

74

KonTtponpHast padora Ne 2 o
teme «Kucmopoacoaepxanue
OPraHUYECKHUE COCAVNHEHUS.

75

Hutpocoenunenus. AMUHBL:
KJIacCU(UKaLUs, CTPOCHHE
MOJIeKYJI, oOmmas popmya,
U30MEepHsl, HOMEHKJIaTypa 1
¢buznyeckue cBoicTBa

bu6nmoreka [JOK
https://m.edsoo.ru/efa7ebca

76

AHUWJIMH: CTPOCHNE aHUIINHA,
0COOECHHOCTH XMMUYECKHUX
cBoiicTB anmirHa. CrocoObl
MOJTyYCHUS U TIPUMEHEHUE
aMHHOB.

bu6mmoreka [JOK
https://m.edsoo.ru/39c¢d21f1

77

AHUWJINH: CTPOCHNE aHUIINHA,
0COOECHHOCTH XHMMUYECKHUX
cBoiicTB anminnHa. CrocoObl
MOJTyYCHUS U TIPUMEHEHUE
aMHHOB.

bubmuorexa [JOK
https://m.edsoo.ru/39c¢d21f1

78

Cepoopranuyeckue
COETUHEHMUSI.

bubmuoreka [JOK
https://m.edsoo.ru/eal 38763




79

80

Cepoopranunyeckue
COCTMHCHMSI.
I'eTeporukinyueckue
coeaunenus. lllecTudieHHBIC
TETEPOLIUKITBI.

bu6mmoreka [JOK
https://m.edsoo.ru/eal 38763

bubmuoreka [JOK
https://m.edsoo.ru/1bc5cf80

81

I'ereponuknuueckue
coenunenud. lllectnuiieHunIe
FeTEePOIUKIIBI.

bubmuoreka [JOK
https://m.edsoo.ru/1bc5cf80

82

Pemenue 3a1a4 1 BbIIOJIHEHUE
YOpaXHEHUH 110 TeMe «A30T- U
cepocoeprKaliye
OpraHMYECKUE BEIIECTBA»

83

84

85

86

Pemienue 3a1a4 1 BBITTOJTHEHHE
YOpaXHEHUH 10 TeMe «A30T- U
cepocoieprKalue
OpPTraHUYeCKHE BEIIECTBA»
Ob6o611aro1iee MOBTOPEHHE IO
TeMe «A30T- U
cepocoepIKalue
OpPTraHUYeCKHE BEIIECTBAY.
KonTtponsHas padora Ne 3 o
Teme "A30T- U
cepocojieprKaliue
OpraHnvecKHe BeniecTna'.
OO1mast XxapakTepUCTHKA
YIJI€BOAOB U KJIacCH(pUKanus
YIIEBOIOB (MOHO-, IU- U
MOJIMCaXapHUIbl)

bubmuoreka [JOK
https://m.edsoo.ru/ce561bc7

bubmuoreka [JOK
https://m.edsoo.ru/7a9693al




87

88

89

90

91

Monocaxapuapl: puzndeckue
CBOMCTBA U HAXOXJICHHE B
pUpOJIe, 0OCOOCHHOCTH
CTPOCHUSI.

XHUMHUYecKre CBOMCTBA
MOHOCaxapuaoB. [ 1roko3a u
(bpyKTO3a KaK MPeICTaBUTEIN
MOHOCaXapHu0B.

XUMHYECKUE CBOWCTBA
MOHOcaxapuaoB. [ moko3a u
bpyKTO3a KaK MpeACcCTaBUTENU
MOHOCAaXapH/10B.

Jucaxapunpl: caxaposa,
ManbTO3a U JIAKTO3a.
Haxoxnenue B npupoje u
MIPUMEHEHUE JUCaXapUJIOB

ITonmucaxapupl: cTpoeHue
MaKpOMOJIEKYJ, PU3NUECKUE U
XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/b4bdda2d

bu6mmoreka [JOK
https://m.edsoo.ru/5e¢61122d

bubmuoreka [JOK
https://m.edsoo.ru/5e¢61122d

bu6mmoreka [IOK
https://m.edsoo.ru/eb0384e7

bu6mmoreka [IOK
https://m.edsoo.ru/72a04508

92

[TpaxTrueckast padora Ne 6 o
Teme « uApoIN3 Kpaxmaniay.

93

94

Pemnrenue 3a1a4 ¥ BRITOJTHEHHE
YIpaXHEHUH 110 TeMe
«YTIIEBOILDY.

Penrenne 3a1a4 1 BRIIOIHCHUE
YIPaKHEHUH 110 TEME
«YTIIEBOILDY.




JXKups! 1 Macna: cTpoeHue,
¢u3nvecKkre 1 XUMHYECKHIE
CBOMCTBA (THAPOIIN3).

95 OCco00EHHOCTH CBOMCTB KHPOB bubnmorera [IOK
POB, https://m.edsoo.ru/al9c5b98
CoJIepXKaluX OCTaTKU
HETPEACIIbHBIX )KHUPHBIX
KHUCJIOT.
AMHMHOKHUCIIOTHI: HOMEHKJIATypa
96 U u30Mepus, GU3NIeCcKue bubmmorexa [IOK
cBoiictBa. OTaenbHbBIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH O-aMUHOKHCIIOT
XHUMHYECKHE CBOUCTBA
aMUHOKHCIIOT, UX
bu6nmoreka [JOK
97 OHMOJIOTHYECKOE 3HAUEHUE
https://m.edsoo.ru/77df705a
amMuHOKuCIOT. CHHTE3 U
TUAPOIN3 MENTUI0B
08 benku kak npupoaHbie bu6nuorexa [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.eds00.ru/429¢9899
bu6mmoreka [JOK
99 XHUMHUYECKHE CBOCTBA OEIKOB
https://m.edsoo.ru/6237306d
HyxkiienHoBbIE KUCITOTHI:
100 COCTaB, CTPOCHHE 1 bubmmorexa LOK
» CTP https://m.edsoo.ru/521d1431
Ouosoruueckas poib
[IpaxTuueckast padora Ne 7 o
101 teme «nenTudukanus
OpPTraHUYECKHUX BEILECTBY.
O6o0matomee MOBTOPEHHE 110
102 TeMe «bnojIornueckn akTUBHBIC

OpTaHU4YCCKUC BCIICCTBAY.




Kontponbnas pabora Ne 4 mo

103 Teme «bronornuecku akTHBHBIC 1 bubmorexa HOK
https://m.edsoo.ru/8e3c02d1
OpPTraHUYECKUE BEILIECTBAY.
OCHOBHBIE TIOHATHSI XUMHH
BBICOKOMOJICKYJIIPHBIX
. bu6mmoreka [JOK
104 COECIMHEHUN U METOIbI UX 1
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aIUs U
MTOJTMKOHICHCAITHS

105 [Inactmaccel. YTunuzamnus u 1 bubmuoreka [JOK
nepepaboTKa MmiacTuka https://m.edsoo.ru/82242e0f
D1acTOMEPHI: HATypaJIbHbBIE

P P bubmuoreka [JOK
106 CUHTETHYECKHE KayuyKH. 1
https://m.edso0o.ru/246103ec
Pe3una
BosokHa: HatypasibHbIE,

107 UCKYCCTBEHHBIE, | bubnnorexa [JOK
cuHTernyeckue. [lonumepst https://m.edsoo.ru/5963a601
CIIeIINATbHOTO Ha3HAYCHHUS
[IpakTuueckas padbora Ne 8 o

108 teme «Pacro3naBanue 2
TJIACTMACC ¥ BOJIOKOH.

109 O06o06maroiiee TOBTOPEHHUE. 15

OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




11 KJIACC

KounvecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThbI

pecypcnl
[TonoxxeHne HeMeTaIoB B
[lepuonnueckoil cucTeMe XUMUYECKHUX
anemenToB 1. 1. MenneneeBa u 1 bubnuoreka [{OK
0COOEHHOCTH CTPOEHHUS UX aTOMOB. https://m.edsoo.ru/8ca2dcad
®uU3NYECKUE CBOMCTBA HEMETAILJIOB.
AJIIOTPONUS HEMETAIIOB.
Bonopon: nomydenue, pundeckue u 1 bubnunoreka LIOK
XUMHUYECKHE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
["anoreHsl: HAXOX/IEHHUE B IPUPOJIE,

bu6mmoteka IIOK
CHOCOObI OTyUYeHUs], PU3NYECKUE U 1

. https://m.edsoo.ru/4e223795

XUMHUYECKHUE CBOWCTBA
l'anorenoBonopoasl. Baxnenmue

bu6nmorexa LIOK
KHCIIOPOACOEPKAMINE COCTUHEHUS 1

https://m.eds00.ru/6b3255e6
rajoreHoB
JlabopaTopHble 1 IPOMBIIIIICHHBIE
CIIOCOOBI MOJTYYEHHS TaOr€HOB. 1 bubmuoreka [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEMHEHMI
Pemenue 3a1a4 v BeIMOJIHEHUE | bubmuoreka [{OK
YIPA)KHEHUH 110 TeMe «l'aJoreHbn. https://m.edsoo.ru/8b26fecd
Pemienne 3ana4 1 BeIIOTHEHUE | bubnuorexa [JOK

YIPA)KHEHUM 110 TeMe «l'aoreHsn.

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




[IpakTrueckas padota Ne 1 «Pemienne

8 SKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME
«["anoreHs».
Kucnopon: nabopatopHsie 1
9 MIPOMBIIIIICHHBIE CITOCOOBI TIOJTYYCHHS, bubnmnoreka HOK
(hU3UYEeCKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpumMeHeHMe KUCI0pOia U 030HA
bubmnorexa IIOK
10 OKCuUIbI M IEPOKCHUIBI s
https://m.edsoo.ru/5¢8816a0
Cepa: HaXxO0KJeHHUE B IIPUPOJIC,
P pp bubnuoreka [{OK
11 CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
. https://m.edsoo.ru/46afae16
XHUMHYECKHE CBOMCTBA
bubnuoreka [{OK
12 CepoBoaopo1, CyIb(pUIbI
p p ymed https://m.edsoo.ru/7¢875999
Kucnopoaconepsxaiye coeIuHEHUS
13 cephl gCO6GHHIZ)CTI/I CBOMCTB CEpHOU bubmorera [OK
ppl: p https://m.edsoo.ru/8cfa2548
KHCJIOTHI
HayuHble IpUHIIUITEI OPraHA3and
14 th};nqecxofo o OI/I3BO§CTB8. bubnmorexa OK
p N ’ https://m.edsoo.ru/2e45a44f
[Ipon3BOACTBO CEPHON KUCIIOTHI.
1 Penenue 3a1a4 1 BBIIOJTHEHUE bubnunorexa LIOK
YIIPa)XHEHUH O TeMe «XalIbKOT€HBD». https://m.edsoo.ru/0Oafb05e4
16 Pemienue 3amay U BBIIOJIHEHHE bubnunorexa LIOK
YIPA)KHEHUM 110 TeMe «XaJIbKOT€HbD». https://m.edsoo.ru/Oafb05e4
ITpakTuyeckas pabora Ne 2 «Pemenue
17 AKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
«XaJbKOTCHBIY.
18 A30T: HaxX0XJAEHUE B IPUPO/IE, but6mmoreka [IOK




CIOCOOBI MOJTyYeHUsI, PU3nYecKue u
XUMHYECKHE cBoMCTBA. HUTpuab!.

AMMUaK ¥ COJIM aMMOHHS.

https://m.edsoo.ru/badd2255

19
[IpousBoacTBO aMMHaKa.
Kucnopoaconep:xamme coeiuHEHUS
P P . . bubnuorexa [JOK
20 a3zota. OcoOOEHHOCTH CBOMCTB a30THOMN
https://m.edsoo.ru/e2965afe
KHCJIOTBI

71 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. bubnuoreka [IOK
A3OTHBIE y100pEeHUs https://m.edsoo.ru/129f5059
Pemenuie 3a1a4 1 BHITIOJTHEHUE

. bubnnorexa [IOK
22 ynpaxkHeHui no teme «CoernHeHus
https://m.edsoo.ru/8175ac3f
azoTay.
Pemrenue 3amay u BBINOJIHEHNE

23 npaxxHeHui mo treMe «CoennHeHns bubnmorexa OK
yrip https://m.edsoo.ru/8175ac3f
azoTay.
®dochop: HaxOkKAEHHUE B IPUPOJE,

CHOCOOBI OTyUYeHUs], PU3NYECKUE U
. bubmuoreka [JOK
24 XUMHYECKHE CBOMCTBA. [Ipumenenne
. https://m.edsoo.ru/9a6b43ec
docdopa u ero coenunenuit. ochuant
u pochuH
Oxkcuapl hocdopa,

)5 dhochopcoaepxkamue KucaoTel. Conu bubnuotexa [JOK
dhochoproii kucinotel. DochopHbIe https://m.edsoo.ru/c7a2d429
yI00OpeHusl.

[IpakTuueckas pabora Ne 3 «Pemienue

26 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«IEeMEeHTHI MOATPYIIIIBI a30Ta.

27 VYriepoa: HaX0XKACHUE B IIPUPOJE, bubmuotexa [JOK




JUIOTPOIHbIE MOAU(DUKALINY;
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA,

https://m.edsoo.ru/1eb19f9¢

MIPUMEHEHHE
Oxcun yriepoga(Il), oxkcng
yraepoza(ll) N bu6nmoreka [IOK
28 yriepona(IV), yronbHast Kuciaora u eé
https://m.edsoo.ru/dba58adf
conu
Kpemunii: HaxoXaeHIE B IIPUPOJIE,
P pup bubnunoreka LIOK
29 CHocoObI MOTy4YeHUs, PU3NYECKUE U
. https://m.edsoo.ru/143558ab
XHMUYECKHE CBOMCTBA
30 Oxkcua kpemuusi(IV), kpemaueBas bubnnorexa [JOK
KHMCJI0Ta, CHIIAKATBI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €T0 bubmmoreka [JOK
31 coenunenuil. CTEKI0, €ro mojaydeHue, https://m.edsoo.ru/393cdacO
BHJIBI CTCKIIA https://m.edsoo.ru/5823cefb
Pemenne 3ama4q v BLITTOJTHEHHUE
32 TIpa)KHEHUH 1O TeMe « DJIeMEHTHI bubmorera OK
yrp https://m.eds00.ru/6e864dbS
MOATPYMIIBI YIIIEPOIay.
Pemrenne 3a1a4 ¥ BBIIOJHEHHUE
33 TIpa)KHEHUH 10 TeMe « DJIeMEHThI bubmorera OK
yrp https://m.edsoo.ru/6e864db5
MOATPYMIIBI YTIIEPOIay.
but6mmorekxa [IOK
34 bop u ero coenuuenus.
p a https://m.edsoo.ru/b624{801
35 O6o01maroriee MOBTOPEHHE 110 TEME
«HemeTtamie.
36 KonTponsnas padora Ne 1 o teme bubmuorexa [IOK
"HemeTtammaer" https://m.edsoo.ru/d0484c76
37 ITonoxxeHre METaIoOB B bubnuorexa [JOK

[Tepuoanueckoit cucreMe XUMUYECKUX

https://m.edsoo.ru/9839c16¢




38

asieMeHTOB. OCOOEHHOCTH CTPOCHHS,
¢busnueckue croiictBa. Kopposusi.

CmiaBbl MetaiuioB. CiocoObl
MOJTYYEHHUST METaJUIOB - TIOHATHE 00
METaJUTypPIHH.

bubnunorexa LIOK
https://m.edsoo.ru/51dac9d3

39

40

OO01mmas xapakTepucTuka MeTamioB [A-
rpymms! lleprpoauyeckoi cuctemsl
XUMHYECKHUX 3JIEMEHTOB (IIETOYHBIC
MeTasutbl). JIuTuii: pusnueckue u
XUMHYECKHE CBOICTBA, MOJIy4eHUE U
MIPUMEHEHHUE.

Harpuii n xanuii: nosny4yeHue,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHUE MIPOCTHIX BEIIECTB U UX
COCIMHEHUM.

bubnunoreka LIOK
https://m.edsoo.ru/e12c26b3

bubnunoreka LIOK
https://m.edsoo.ru/6029b609

41

42

O6mras xapaktepuctuka MetayioB I1A-
rpyms! Ileproanyeckoi cucTemsl
XUMHYECKHUX JJIEMEHTOB
(1Ies10uHO3eMeNbHbIE METAIIIbI ).
bepunnuit: puzndeckrue 1 XUMHUYECKHUE
CBOMCTBA, IOJyYEHUE U IPUMEHEHHE.

Maruuii 1 KaJIbLMi: [TOTy4YEHHE,
¢du3nUecKre U XUMHUYECKHE CBONCTBA,
MPUMEHEHHE MPOCTHIX BELIECTB U UX
COCIUHEHMH.

bu6mmoreka IIOK
https://m.edsoo.ru/7¢3e49c0

43

JKécTkoCTh BOBI H CIOCOOEI €€
YCTpaHEHUS

bub6mmorexa [IOK
https://m.edsoo.ru/c74bfae9

44

Pemenuie 3a1a4 1 BHIIOJTHEHUE
yrpaxxkauenui o teme «lllenounsie n

bubnunoreka LIOK
https://m.edsoo.ru/e3de37b6




MICT0OYHO3EMCEIIbHBIC MCTAJIJIBI».

Pemenue 3aJ1a4 U BBITIOJITHCHHUC

bubnunoreka LIOK

45 npakHeHui no teme «lllenounsie n
yHp 1 https://m.edsoo.ru/e3de37b6
LIEJI0YHO3EMETIBbHBIE METAILIIBD.

46 AmoMUHUI: TIONTydeHue, PU3ndecKue u bubnmnoreka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

A7 TUIPOKCH]IA ATTFOMUHHS, bu6nmorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
O50BO U CBHHEII: IOJy4YECHHUE,

48 (hU3UYECKHe U XMMHUYECKUE CBOMCTBA,

MIpUMEHEHUE.
Pemrenue 3a1au u BbINOJIHEHHE

49 npaxxHeHui mo teMe «CoeqnHeHns bubnmorexa OK
yrp https://m.edsoo.ru/5a859d16
AJFOMUHHUS, 0JI0BA U CBUHIIA.

Pemrenue 3amay u BBINOJIHEHNE
. bubmuoreka [JOK
50 yrpaxHeHu# o teme «CoeuHeHus
https://m.edsoo.ru/5a859d16
AJFOMUHHS, 0JI0BA U CBUHIIA.
Pemrenue 3amay v BBIIOJTHEHNE
. bubmuorexa [JOK
51 yrpaxHaeHu# o teme «CoeuHeHus
https://m.edsoo.ru/5a859d16
ATFOMUHHUSI, 0JIOBA I CBUHIIAY.
ITpakTuyeckas pabora Ne 4 «Pemienue
52 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«MeTaTel TIaBHBIX MOATPYTII.
OO1mas xapakTeprCcTUKa METaJIOB
. but6mmoreka [IOK
53 no0ouHbIX noarpymni Ilepuoandeckoit

CHUCTEMbI XUMHNYCCKHUX 3JICMCHTOB.

https://m.edsoo.ru/610d7431




XpoM: (hu3nuecKre u XUMUYECKUE

bu6nmoreka [IOK

54 CBOMCTBA AJIEMEHTA U €r0 COCIMHEHU
’ https://m.edsoo.ru/9911bef3
MIPUMEHEHUE.
3aBUCHMOCTbH KHCIIOTHO-OCHOBHBIX U
55 OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIX bubmuorexa [JOK
CBOWCTB XpOMa OT CTETICHU OKUCJICHUS https://m.edsoo.ru/Safa265d
MeTasia.
56 Mapranern: ¢puzndecKue 1 XUMHUIECKHE bubmmoreka [JOK
CBOMCTBA, OJIy4YEeHUE U IPUMEHEHUE. https://m.edso0.ru/039d69¢8
57 IlepmaHranar kanus, €ero bubnuoreka [IOK
OKHCIIUTEJIbHBIE CBOMCTBA. https://m.edsoo.ru/8fad2942
53 Keneso: pusndyeckrue U XUMUIECKHE bubanoreka [JOK
CBOWCTBA, NIOJIyYCHHE U TPUMEHEHUE. https://m.edsoo.ru/1b7f8741
59 Coenunenus xenesa. [lonyuenue u bu6mmoreka IIOK
IIPUMEHEHHE €T0 CIITIaBOB. https://m.edsoo.ru/9ebff2fd
[IpakTuueckas pabora Ne 5
60 «Ilonyuyenue conu Mopa u
HCCIIEIOBAHUE €€ CBOMCTBY.
Menp: pusndeckue 1 XUMHYECKHE
61 CBOICTBA DJIEMEHTA U €r0 COCIUHEHNN bubmmorexa [OK
’ https://m.edsoo0.ru/2bc0f954
WX IPUMEHEHHE.
Pemrenue 3a1au u BbINOJIHEHNE
62 npakHeHu# 1o teme «CoequHeHns bubmrorexa LIOK
yip https://m.eds0o.ru/a8b83d83
Kere3a U MeIn.
Pemrenue 3a1au u BbINOJIHEHHE
63 npakHeHu# 1o teme «CoeuHeHns bubnmorexa LHOK
yip https://m.edsoo.ru/a8b83d83
xKeje3a u MeIn.
64 [TpakTrueckas padota Ne 6 o Teme




65

«Ilony4yenre MeHOTO KyIopocay.

Cepebpo u 30710TO: TIOJIyYECHHE,
¢bu3nyecKkre U1 XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCTUHEHUH.

bubnunoreka LIOK
https://m.edsoo.ru/2b7¢9510

66

LuHK 1 pTYTH: PU3HUECKUE U
XMUMHAYECKHE CBOWCTBA 3JIEMEHTOB U
eMX COCMHEHHI, UX TPUMEHEHHE.

bubnunoreka LIOK
https://m.edsoo.ru/bl1f2beal

67

68

69

70

Pemrenue 3a1a4 U BBIITOJIHCHHUC
ynpaxkHeHui no reme «CoennHeHus
cepeOpa, 30JI0Ta, IMHKA U PTYTHY.
Perierre 3a1a4 ¥ BBIMOJHCHUE

ynpaxkHeHui no teme «CoennHeHus
cepeOpa, 30J10Ta, IIUHKA U PTYTHY.

IIpakTruyeckas padora Ne 7 «Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
«Mertasnbl TOOOYHBIX MOATPYIIID.
O6o01maroiiee MOBTOPEHHE 110 TEME
«MerTasbl T1aBHBIX M MOOOYHBIX
Ipymm».

71

72

73

KonTponbnas padora Ne 2 o teme
"Meramnsr"

AtoMm. CocTaB aTOMHBIX sJIEp.
XuMuueckuit diteMeHT. M130Tombl.
SAnepHble peakuuu.

AtoMm. CocTaB aTOMHBIX sJIEp.
XUMHUYECKHt 31eMeHT. I30TOTbI.
SnepHble peakuuu.

bubnunorexa LIOK
https://m.edsoo.ru/83f63ea3

bubnunorexa LIOK
https://m.edsoo.ru/59c112ee

but6mmoreka [IOK
https://m.edsoo.ru/59c112ee




74

75

76

77

78

79

80

CtpoeHnue 311eKTPOHHBIX 000JI04eK
aTOMOB, KBAaHTOBBIE YHCIIa

DJNEeKTPOHHBIC KOH(PHUTYpAIIMHA aTOMOB
3JIEMEHTOB B OCHOBHOM H
BO30YXIIEHHOM COCTOSTHUH.
DJEKTPOHHBIC KOH(PHUTYpAIIMXA HOHOB.
DNeKTPOOTPULIATETEHOCTb.

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucteMa XUMHYECKUX
anemenToB 1. 1. MenaeneeBa, CBA3b C
COBPEMEHHOM TEOpHEl CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB.

Buapr xumudeckoit cBs3u. MexaHu3Mbl
00pa30BaHMs KOBAJIEHTHOM CBS3H.
BaneHTHOCTS U BaJIeHTHBIE
BO3MOKHOCTH aToOMOB. CBSI3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX
F€OMETPUYECKUM CTPOEHUEM.

HNonnas, Merannuyeckas 1 BOJOPOJHAS
CBsI3b. MEKXMOJIEKYISIPHBIE
B3aWMOJIEUCTBUS.

BemectBa MOJICKYJISIPHOT'O U
HEMOJICKYJISIPHOTO CTPOCHUA. Tunel
KPpUCTAJUINYCCKUX PCUICTOK U CBOMCTBaA
BCIICCTB

IloHsTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJIJIOUHBIE PACTBOPSI.
Kpucrannoruapartsl.

bu6nmoreka [IOK
https://m.edsoo.ru/b4d9fffa

bu6nmoreka [IOK
https://m.edsoo.ru/8149e846

bubnuoreka [IOK
https://m.edsoo.ru/16957c01

bu6nmorexa LIOK
https://m.edsoo.ru/5a8072af

bubnunorexa LIOK
https://m.edsoo.ru/3d2ca093

bubnunorexa LIOK
https://m.edsoo.ru/e167635b

but6mmoreka [IOK
https://m.edsoo.ru/da2¢70e4




21 [IpencraBneHus 0 KOMIUIEKCHBIX bu6nmoreka [IOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
2 [IpencraBineHuss 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
O6o0m1aroree MOBTOPEHUE TI0 TEME
bubnunoreka LIOK
83 «CtpoeHue BeuiecTsa 1 MHOrooopasue
https://m.edsoo.ru/8d2c6a3a
BEILIECTBY.
O06o06maroree TOBTOPEHHE IO TEME
84 «Ctpoenue BGIIICCTB:) ¥ MHOT000pa3ue bubmmorexa [TOK
P P https://m.edsoo.ru/8d2c6a3a
BEILIECTBY.
KonTponbnas padora Ne 3 o teme
bubnuoreka [{OK
85 «CTpoeHue BeliecTBa 1 MHOrooopasue
https://m.edsoo.ru/70a60aa4
BEILIECTBY.
Krnaccudukanus XuMHUECKUX peakini
B HEOPTaHUUYECKOW U OPraHUYECKON
26 XUMUU. 3aKOH COXPAHEHUS MaCChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXpPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAIICHUS YHEPTUHU TIPH
XUMHUYECKUX PEAKITUAX
TemnoBbie 3G HEKTH XUMUYECKUX
87 eakuii. TepMoXuUMHUUYECKHE bubnnorexa [IOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus mo ypaBHeHUSIM
. bubnuotexa [JOK
88 XUMHUYECKUX PEAKLIUN U
https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHYECKOU peaKiuy, eé
89 3aBHCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB.

Karanu3 u karanuzatopsl. 3aKOH




90

JEHCTBYIOIINX Macc.

OO6parumbie 1 HEOOpPATUMBIEC PEAKLINH.
Xumuueckoe papHoBecue. KoHcranra

paBHOBECHUA.

bubnunoreka LIOK
https://m.edsoo.ru/30952f9b

91

Pewrenue 3a1a4 v BBINIOJIHEHHE
YIIPa)KHEHUH 110 TeMe «XUMUYECKOe
PaBHOBECHEY.

92

93

94

95

96

97

98

Pemrenne 3aa4 v BBINIOJIHEHHE
YIIPa)KHEHUH 110 TeMe « XUMUYECKOE
PaBHOBECHEY.

[IpakTuueckas padora Ne 8 mo Teme
«CKOpOCTh XUMHUECKUX PEAKIIMII.
XHAMHUYECKOE PABHOBECHEY.

DNEeKTpOoNUTHYECKAs JUCCOLUALIMS.
CunbHbIe U cradble YIEKTPOIUTHI.
Crenenp aucconuanun. MonHoe
MpOU3BEICHNE BOABL. BonopoaHsiit
nokazatenb (pH) pactBopa

HoHHble ypaBHEHHUS

HNonHble ypaBHEHUS

I'mpoponns coneit. Peaknuu,
MPOTEKAIOIIKE B PACTBOPAX
3JIEKTPOJUTOB
I'mpaponns coneit. Peaknuu,
MPOTEKAIOIIKE B PACTBOPAX
3JIEKTPOJIUTOB

bu6mmoreka IIOK
https://m.edsoo.ru/5f766bdf

bu6nunorexa LIOK
https://m.edsoo.ru/5f766bdf

bubnunorexa LIOK
https://m.edsoo.ru/5f766bdf

bubnunorexa LIOK
https://m.edsoo.ru/09d5a9bd

but6mmoreka [IOK
https://m.edsoo.ru/09d5a9bd




OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

99 eaxkuu. MeTo 3JIEKTPOHHOTO bubnmorexa LHOK
AR Al SICKTP https://m.eds00.ru/56226060
OaaHca.

OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE
bu6nmoreka [IOK
100 peakuuu. MeTo1 3JEeKTPOHHOTO
https://m.edsoo.ru/56226060
OastaHca.
OKUCIINTETFHO-BOCCTAHOBUTEIIbHBIE
bubnunoreka LIOK
101 peakuuu. MeTo1 3JeKTPOHHO-UOHHOTO
https://m.edsoo.ru/fb691387
OastaHca.
OKUCIINTEBHO-BOCCTAHOBUTEIILHBIE

102 eaKuu. MeToJ 3I1eKTPOHHO-UOHHOI'O buGnuorexa [IOK
PEAKIHH. A P https://m.edsoo.ru/fb691387
OasaHca.

OKUCIINTEIBFHO-BOCCTAHOBUTEIIbHBIE

103 eaKkIru. MeTo1 2IIEKTPOHHO-UOHHOTO bubnuorexa [IOK
DEAKIIH. L SIICKTP hitps://m.edsoo.ru/fb691387
Oaianca.

104 XUMUUECKHE UCTOYHUKH TOKA.

DNEeKTPOIHU3 PacIIaBOB.
bu6mmoreka IIOK

105 DJIEKTPOIIN3 PACTBOPOB.

POINS pacTBop https://m.eds0o.ru/93fb97d2
bubnunorexa LIOK

106 DJIEKTPOIIN3 PACTBOPOB.

POTIHS pactop hitps://m.eds0o.ru/93fb97d2

107 O6o06maroniee TOBTOPEHUE IO TEMe bubnmnoreka [JOK
«XUMMHUYECKHUE PEAKLIHM. https://m.edsoo.ru/c161eb85

108 O6o01maroriee MOBTOPEHHE 10 TEME bubnuotexa [JOK
«XUMHUYECKHUE PEAKLIUI. https://m.edsoo.ru/c161eb85

109 KonTponbhas padota Ne4 o teme bubmuorexa [IOK
"Xumuueckue peakiuu'. https://m.edsoo.ru/a8a0a930

110 Poinb xuMmun B 00ecrieueHUN bubnunoreka LIOK




YCTOﬁQHBOFO Pa3BUTHA YE€JIOBCUCCTBA.

ITonsatue o HAay4YHBbIX MCTOAax
HCCIIEA0BAHUS BEUIECTB. XUMHUUYECKOE
3arpsI3HEHUE OKPY KAIOIIEH Cpelibl U
€ro IOCJICICTBHUS.

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

Xumus u 300pPOBEE YCIIOBCKA.

11 JlekapcTBeHnHble cpencTBa. XUMUA 1 bubnuoreka [IOK
numy. Pois xuMun B 00ecIie4yeHun https://m.edsoo.ru/a6552721
MMUILEBOU OE30I1aCHOCTHU
112 Kocmernueckue u mapdroMepHbie 1 bubanoreka [JOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTENBCTBE. BakHemne
113 CTPOUTEIILHBIE U KOHCTPYKIIMOHHEIE 1 bubmorexa HOK
p PyKIL https://m.edsoo.ru/61e69003
Marepuabl
XHUMHUS B CEILCKOM XO3AHCTBE.
bu6mmoreka IIOK
114 Opranuueckrie 1 MUHEPAJIbHBIE 1
https://m.edsoo.ru/fd39587d
ynoOpeHus
115 O6o01maroiee MOBTOPEHHE 12
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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