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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumy», TpedOBaHUN K pe3yibTaTaM OCBOCHUS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B oOpa3zoBarenbHbIX opraHuzauusx Poccuiickoii  ®Denepauuu,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHMKOB IIKOJbI, HEOOXOIUMYIO  JJIst
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBLHOIO 00pa3oBaHUSs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XWMHM Ha3Hay€HUE MpeaMera «XUMHUS» MOJIydaeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSL CJICAYIOIIME BBIMOJHSIEMBIE MPOrpaMMOM MO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyUaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MpOodUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTeIbHBIX TOCTIXKCHHN OOydYarolmuxcs B
paMKax WTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 005S3aTeIbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacrmpesiesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE paclipesielieHne y4eOHOro BpeMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEHHsI IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30oBaTelIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
COJZIEpKaHMs IIPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B IPOrpaMMe MO XHUMHUHU NIPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a IpeiesiaMi yCTaHOBJIEHHOM MPOrpPaMMOii 10 XUMUU 00s13aTETbHON
(MHBapHaHTHOW) COCTaBIIONIEH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTaéTcsi BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEIISITHCS B COOTBETCTBUH C HAMPABIIEHUEM KOHKPETHOTO MPOQ Ui O0yICHHUS.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJEHHOTO U3YYEHHUS HAMNpaBJIeH Ha peau3aluio
MIPEEMCTBEHHOCTH C MOCIIEAYIONIUM ITAIOM TOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3Yy4YCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX ¥ OpraHu3alusX CpelHero mpodecCcruoHaIbHOro 00pa3oBaHusl.
B aroli cBs13U n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaronIMXcsi, BHIOPABIIMX OMPEASIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuonanpbHoro ooOpaszoBanus. Hapsgay ¢ sTum, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MPeMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMAIBHOTO
pa3BuUTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIICMHTEIUICKTYaIbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCUUILIMHAPHBINA, HAJIIPEAMETHBINA XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCSL YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHATH ojioxkeHnss ®I'OC COO o paznmuunsx 6a30BOTO U YIIIYOJIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHWMHS» COCTABISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMI MOJy4aeT ONpeNeTIEHHOE TEOPETHUYECKOE JIOMOJHEHHE, IO3BOJISIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrinyOia€HHOM YypOBHE M3yu€HUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHMI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COeIMHEHUI Ha OCHOBE PACUINPEHUs U YTIyOIeHHs IPEICTaBICHUI O CTPOCHUHN
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonnyeckoro 3akoHa W Ilepmommueckodd cUCTeMbl XUMHUYECKUX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSCHSIETCS C TOYKH 3PCHHS
IHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIOB peakluidl JOTMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMIPocaM 00 3JIEKTPOHHBIX 3¢ deKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep JOMOJHEHHH K OOINei chcTeMe IpEeAMETHBIX 3HaHWMN)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaUueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJelaH Ha OOIIHOCTh METOJIOB TMO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOMHAMHUKH, dJICKTPOJIH3a, MPEACTABICHUSI O CTPOSCHUH BEIIECTB U IPYTOE.

B To xe Bpemss B coOIepKaHWU TIpenMera JJis KJIacCOB XHMHKO-
Ounonornyeckoro nmpoduiist OONbIIUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B 3Tom ciydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIs 00Jiee 00CTOATEILHOTO



PacCMOTPEHUS] XUMUYECKOW OpraHu3alliy KJIETKU KaKk OMOJOTHYECKOW CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM I M3YYEHHs CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTHIYECKOTO IPUMEHEHHS HAyJHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEAMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YpOBHE OCHOBHOTO M CpPEAHEro 001Iero oopa3zoBanus (Ha 6a30BOM YPOBHE),
3a/layeil MEepPBOCTENIEHHON 3HAYMMOCTU SBJsieTCs (OPMHUpPOBAHHWE OCHOB HAayKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUIECKOMN JAESITEIIBHOCTH
YeJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHhI. Perienne 3Toil 3aaa4n Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opmMupoBaHME TpPENCTABICHUN: O MaTepUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBIEHUW NPUPOJIbI, 0 MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuled posd B 00ecredyeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecCIeueHnn PaluoOHAIBLHOTO MPUPOJIONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 00Imx
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XWMHH, IJIi OOBSCHEHUS U



MIPOTHO3UPOBAHUSI SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UIINHN DKOJIOTMYSCKOH 0€30IaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMUYECKAM TIPOU3BOICTBOM, UCIIOJIE30BAaHUEM H TTEPEPaOOTKOM BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTH U TTOBCEHEBHOM KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYHKIUI LETOCTHOW CHCTEMbI CpEeIHEro oO0Iiero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO U TMO3HAHMUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOUN KYIbTYphI, IPUOOPETEHUE OMbITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTiIyOJICHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeemIo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma Yriepojia: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIbI TMOPUAN3ALMHA ATOMHBIX OpOUTANIEN yriaepoa.
Mexanu3mbl 00pa3oBaHUsS KOBAJE€HTHOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTopHbli). Tumbl mepekpplBaHUS aTOMHBIX OpOHWTaled, G- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHndeckux coeauHenni A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buubl u3omepuu: CTPyKTypHasi, HNPOCTPAHCTBEHHAS.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHennid (IUPAC) m TpuBmanpHBIC Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psaj ankaHoB, oOmas ¢popmysna, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XMMUUYECKHX CBOMCTB MaJIbIX (LIUKJIOMPOIAH, IUKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI ATKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reomMeTpuueckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMmepusanuu u okucinenus. 1lpasuino MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX IUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuau3anns aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aJTKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakiMy Ha TPOMHYIO CBA3b. COCOOBI MOTYUYEHUS U IPUMEHEHHE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKlMU 3aMeIeHHs] B OEH30JbHOM KOJIBIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslii yrojib U npoAyKTsl ero nepepadorku. CrnocoOsbl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHME TaJOrEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSAX. Hcnons3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (GU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTaHMYECKHUX BEILIECTBAX, TOJYYEHHUE ATUIIEHA U U3yUYCHHE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kamue opranudecKue coelMHeHH.

[IpenenbHbie OoAaHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTalud, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMU KUCIOTAMU, KAYECTBEHHAs! PEAKIUsl HA MHOTOATOMHBIE CLIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M yesioBeka. CriocoObl MOJydeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHMS] — ATIBJICTUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KadyeCTBEHHbIC peakIuu Ha aibAerujbl. CrnocoOsbl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BoloponHbIe CBSI3U MEXIy
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CIIOCOOBI TOJTYyYEHHUS ¥ PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipupone u npuMenenue. [lomvucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJINA3, KAUECTBEHHAs] PEaKius C HOJOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: THUIIPOJIU3, TOTydYeHHe 3(UpPOB 1eUTt003bl. [loHsTue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHUPTa B ajlbJETH] Ha PAaCKAJIEHHONW MEIHOW IMPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), KAaueCTBEHHBIC pEAKIUU Ha albJerujbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riaurepruHa ¢ THAPOKCHIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pelieHrne OJKCHEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (DEeHONbI,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A30TcoAepxkalue OpraHnyecKue coeJUHEeHHUsl.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMmMuaka. Knaccudukaius aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyin, obmas ¢opMmyna, U30MEpHsi, HOMEHKIATypa U (PU3NUYECKHUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMICTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWINH — IPEICTaBUTEIh aMUHOB apOMaTHUECKOTO psia. CTpOCHHE aHUITHHA.
B3anmHoe BiusHHME Tpynm aToMOB B MoJiekyne aHunuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnueckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHCIIOT:  TAHUIMH, alaHuH. @Ou3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U THIPOIN3 TIEHTH/IOB.

benku kak mpupomgHbie mosmMephl. I[lepBudHas, BTOpUYHAS W TpeTUUIHAsS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
pacTBopeHHE OEJIKOB B BOJE, JAEHATypalus OEJIKOB NMPU HATPEBaHHUH, I[BETHBIC
peakuuu Ha O€NKW, peHIeHHe OKCIePUMEHTANBHBIX 3aJad [0 TeMaM
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKyISIpHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XUMUW BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIApHas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[TonmumepHbie wmatepuansl. [lmacTMacchl  (MONMMATUIIEH, TOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30IIPEHOBHIN) U CHJIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEIUAIBHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJbl H3Y4YCHHsS BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE JKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMysbl OPraHUYECKOTO COCAMHEHHS I10
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIBI OPTaHMYECKOrO BEIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/Ia MMPOJYKTA PEAKI[UU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MeXXIpeaMETHBIX CBSI3€U MPU U3YYEHUHU OPTAHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kiaccuukaius, HaOIIOJCHUE, H3MEPEHHE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKUE BEIUYUHBI, CIUHUIIBI WU3MEPEHHS, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbl, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.



Feorpa(bn;lz IMOJIE3HBIC NCKOITA€CMBIC, TOIIIINBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XuMudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIecKiux 3JIeMeHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MIEPBOI0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NepUOIAYECKOro 3akoHa W [lepronnveckoil CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOIUYECKOTO
3akoHa J[.1. MeHaeneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BomopoaHnas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHeix cucteMax. MctuHable pactBopsl. [IpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBILIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. Kpucraninoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMHUUEeCKUX peakiui B HEOPraHMYECKOW U OpraHu4eCcKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W IMPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OO6patumMble U HEOOpaTHUMbIE peakIMu. XUuMU4Yeckoe paBHoBecue. KoHcranTa
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHbIE U cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpoIlECChl OKHCIEHHS W BOCCTAaHOBJIEHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUM:
pa3lioKEHHUE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeielieHue
Cpeabl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIIMSIHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HeMeTauioB B [lepuoaAndYecKon cucTeMe XuMHIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepsl, hochopa u
yraeposa).

Bonopon. Ilomydenue, ¢pusnueckue W XUMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TTOTYYCHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. Ou3nUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.



Cepa. HaxoxzaeHue B HOpHUPOAE, CIOCOObI MONYy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoie, CHOCOOBI TMONydeHUs, (PUINYECKUE W
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMydeHUs, (HU3UYECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckrue W XHMHYECKHE CBOMCTBA MPOCTBHIX BEHIECTB, OOpPA30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MOJYyYEHHs, (PU3HUYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamnoB B [leproandeckoil cuCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmerauioB.  OOmme  crocoOsbl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MMPOMETAILTYpIus,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydenue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U X COCTUHEHUN.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMI: TTOTy4eHue, pu3ndeckue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
MPOCTOrO BEIIECTBAa M €ro coeAuHeHuW. AmoTepHble CBOMCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHUS.



OO6miass  xapakTepucTHKa MeTauioB MoOouHbIXx mnoarpymnn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duzryeckrue M XUMHYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
ruapokcuabl u conu xxenesa(ll) u xemeza(lll). TTonydenue n npuMeHeHHUE Kee3a U
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U THUJIPOKCHU/IA [INHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AJIOMHUHHMS M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOro pa3BUTUA yenoBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
TMPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, MeTaHoJ1a). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHUs METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIMHBI.

XuMus TUIIMA: OCHOBHBIE KOMITOHEHTBI, MHUILEBbIE J00aBKU. Pojib XuMuu B
oOecIieyeHnH IMUIIEBOI OE€30IIaCHOCTH.



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOro UCIOJIb30BAHUS MPenapaToB ObITOBON XMMUU B TOBCEAHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpoHUKU. HaHOTEXHONOTMN.

PacuérHble 3anaumn.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJJHOTO M3 YUAaCTBYIOIIMX B PEAKIIUHU BELIECTB, MACChI
(00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBOpe, J0JIM BBIXOJA IPOLYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYECHUH OOmed
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepusi, MUKpPOMUP, MAaKpPOMHUP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusm, 3Kkocucrema, onocdepa, MeTadoIn3M, Makpo- U
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

["eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJTyprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
npenaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHalIOB, 3JEKTPOHHAs
MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYy4YalIIMXCA PYKOBOJICTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TO3HABATEIPHOM W TPAKTUYECKON IEATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIONUMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATEIBHBIX 3a/1a4, BBIMOJTHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY U HAy4YHOMY HACJICIHUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEeNIbHBIX MOTHUBOB B TIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJroicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIECOO00PA3HOr0 OTHOUIECHUS K MPUPOJEC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HaHUSI HEOOXOJAMMOCTH WCIOJIb30BaHUS JOCTH)KCHUN XUMUU IS
pelIeHus BOPOCOB PAllMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;



AKTUBHOTO HENPUATHUS JIEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpPY>KAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
UBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIbHOM KyJbTYpbl, B pEUICHUU IJIOOAIBbHBIX MPOOIEM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIMIHOTO TPY/Ja U SKOJOTMYECKH KOM(POPTHOM KU3HU KaXKI0TO WjieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCHOHATBHON
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHB MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrMUYecKUe AeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATECIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMudecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIun
— TIpU pEIICHUH Y4eOHBIX TO3HABATENHHBIX W MPAKTHUYECKUX 3a]ad, MPUMEHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHHUS BEIIECTB M XUMHYECKHUX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJa/IeTh HAaBBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W  TPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B
MO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBbIE MOcCOOus,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH U
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPH PabOTE C XUMUIECKOM
uH(popMaluen: MPUMEHITh MEXIpeaAMeTHble ((pu3ndyeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ AUAJIOTa W/HIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Lenud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUM YY€OHBIX UM UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 11O
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHMA, BUIBI IEATECILHOCTH I10
MIOJIYYCHUIO HOBOTO 3HAHWS WM TPUMCHCHHWIO 3HAHWUN B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMUSI»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOI 0€30MacCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO
Y IIPUPOJTHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHAS aToMa, THOpUAM3alds AaTOMHBIX OpOWTajed, WOH, MOJIEKYJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHbIE), M30MEpPHUs CTPYKTypHas M IHPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIKAIIHE B OCHOBE
NOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BIIMSIHUHM ATOMOB U TPy aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dektsl, opuentantsl | u |l pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIIbHOCTH YeJIOBEKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHUUECKOTO POU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, TepepadbOTKU HEDTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JdaBaTh KM Ha3BaHUA IO CHUCTEMATHUYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC HAa3BaHUS IS OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, NAJIbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHWuH, MaJbTo3a, (PpyKTO3a, aHWIWH, NTUBUHWI, W30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKIE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH pPa3IUIHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: AJTKAHOB, IMKIOATIKAHOB, AJIKCHOB, aJIKaIMEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOXHBIX A(DHUPOB, KHUPOB, HUTPOCOSAMHECHUNH M aMHUHOB,
AMUHOKHCIIOT,  OeNKoB, yriaeBojoB (MOHO-, JAW- W  TOJHUCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUHN OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEPTH, MPUPOIHBIN r'a3, yrojb), CIOCOObI €ro NepepadoTKU U MPaKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSITH OCHOBHBIC OTIEPAIliy MBICIIUTEIHLHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE IPUYUHHO-CIJICICTBEHHBIX CBSI3€W — JIJIsl U3YUYEHHUs CBOWMCTB BELIECTB U
XUMUYECKUX PEAKIINN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEIHMUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKIACHUIO XUMHUYECKOW (hopMyIibl
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJOTMYECKOM  OE€30MacHOCTH  IOCHIEACTBUS  OBITOBOW U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
WCITI0JIb30BATh MOJYUYEHHbIC 3HAHUS JJIs1 IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOIemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pAaClO3HABAHUIO OPraHMYECKUX BEILECTB) C COOJIIOJCHHEM MpPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11€JIeCO00pa3HOro MOBECHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIIMU B Pa3JIMYHBIX UCTOYHHUKAX (HayyHasi U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMUYECKYIO0 HH(OpMaIIKIO, TepepadaTbiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHHU C MOCTABICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ PoJid B OOECIICUCHUH YCTONYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHS W OOMIeH KyJbTyphl UYEJIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, JIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl peIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJIEKTPOJUTHUECKON TUCCOIMALNM, TEPUOIUUCCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHUI; COBPEMEHHbIC MPEACTaBICHUSI O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTaBJCHUS O MEXaHM3MaxX XUMHUYECKHX PEaKIHi, TePMOIWHAMUYECKUX H
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OTMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OMPEACIATh BAJIEHTHOCTh M CTEMCHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
110 UX COCTAaBY, XUMUYECKUE PEAKLMHU MO PA3JIMYHBIM MPU3HAKAM (YUCITY U COCTABY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHMUS M KPUTEPUM s KiIaccCU(PUKAIIU
M3Yy4aeMBbIX BEIECTB U XUMUYECKUX PEaKLUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB NEPBOTO—YETBEPTOrO NEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHUX ASJIEMEHTOB U UX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATh) 0OIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMsI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKE XapaKTep CMEIICHUs XUMUYECKOTO PAaBHOBECHS IO BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
IPUMEHEHUSI HEOPraHWYECKUX BEIIECTB B NMPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJIECHHBIN ), UCIIOJIB3YEMBIX B ECTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OPMUPOBAHHOCTh YMEHHUS BBISBJISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
W3BECTHOM CTEMEHBIO JIUCCOIMAINK; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeNIeIEHHOW MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT nmpuMecH); JOJU BbIXOAA MPOAYKTA PEAKINH; 00bEMHBIX OTHOUIEHUH Ta30B;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  PEaKlMid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, HU3YUYCHHUE BIIMSHUS
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJIoIeHHEeM MpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOpMYyJIUPOBATH LEIb UCCIEIOBAHUS, IPEJICTABISATH B Pa3IMYHON
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIIUSMH I10 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OpPraHW3MBbl ONMPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KPUTHICCKH
aHaJU3UPOBATh XMMUYECKYIO HH(DOpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTp oi'HI/m 0p TaHUYCCKUX COC I/IHeHI/I;I) A.M 8 bubmmorexa [IOK
' P P A e https://m.eds00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6nunorexa LIOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrneBogOpOIbl: aJKEHbI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnmorexa LIOK
2.3 A 8
POMATHIECKHE YIIICBOTOPO/EI (apeHED) https://m.eds00.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmmnoreka HOK
' nepepaboTka https://m.eds00.ru/d69df650
but6mmoreka [IOK
2.5 r 4 1
TOTCHIPOMIBOAHEIE YTIICBOAOPOAOE https://m.eds00.ru/d69df650
Hroro mo pasneny 35
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. ®eHon 11 1 Bubmmorexa [IOK

https://m.edso0.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BEICOKOMONIEKYASIPHBIE COEAUHEHUS 6 bu6miorexa HOK
' yp a https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
CrpocHue atoMa. [lepuoandeckuii 3aKoH
1.1 I/ITI_II)G HOaUYCCKas CHI():TelxI/l[a XHUMHYCCKHX 9 bubsmotexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE peaKiin 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hewmeranisi 31 . 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.eds00.ru/2dd57f24
Hroro no paszneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanyecTBo 4acoB

Bcer

KonTpoibu
0 ble paboThI

IIpakTHyeck
ue padoTsl

Jlara
U3yYeHH
|

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[MonmoJIHUTEIbHAS
aHpopMan U

[Ipeamer u 3HaueHue
OpraHn4eCcKOn
XUMUH,
MPEACTABICHUE O
MHOT'000pa3uu
OpraHUYEeCKUX
COCTUHEHUN

DNEeKTPOHHOE
CTPOEHHUE aTomMa
yriaepoaa (OCHOBHOE
1 BO30YXKAEHHOE
COCTOSIHHSI).
BanentHeie
BO3MOKHOCTH aToMa
yriaepoaa
XuMH4ecKas CBS3b B
OpraHUYECKUX
COCTMHCHUSIX.
MexaHu3Mbl
oOpazoBaHms
KOBaJICHTHOM CBS3H,
Croco0BbI pa3pbiBa
CBsI3E

bubnnoreka IIOK
https://m.edso00.ru/3686e6f5

bu6nuoreka [IOK
https://m.edsoo.ru/Oce6fd4c

bu6nuoreka [IOK
https://m.edso0.ru/8d39f5c8



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OpPraHUYECKUX
coenuHeHu A. M.
bytneposa

bubnunoreka LIOK
https://m.edsoo.ru/9e595ch8

Buael nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
DNEeKTPOHHBIE

a3 dexTh B
MOJIEKYJIax
OpraHUYECKUX
COCIMHEHU I

Hpe,[[CTaBJ'IeHI/IC (6]

KJ'IaCCI/I(bI/IKaI_II/II/I n
CUCTCMATHYCCKasa

bu6mmoteka [IOK
https://m.edsoo.ru/b0e61661

HOMEHKJIaTypa bu6nuoreka [IOK
https://m.edsoo.ru/c212dd21

(IUPAC) p
OpPTaHHYECKUX
BEILIECTB
Kmaccu

(“I)HKaHHH bu6nuoreka [IOK
peaknuii B

OpraHN4YeCKONM XUMHH

CucremaTH3anus u
000011IeHHE 3HAHUT
10 TEME

AJKaHEbI:
TOMOJIOTHYECKUH PsI,
obmas popmyna,
HOMEHKJIATypa U

https://m.edsoo.ru/ba5706aa

bu6nunorexa LIOK
https://m.edso0.ru/87a37cab

bu6mmoreka [IOK
https://m.eds00.ru/25a14636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

nu3oMepus,
ANEKTPOHHOE U

MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ

10

duznueckue u
XUMHYECKHUE
CBOICTBA aJIKAHOB

Bbubnunoteka LIOK
https://m.edsoo.ru/3137711c

11

HaxoxacHne ankaHoB
B ipupoze. CriocoObt
MOJTYYCHUS U
MIPUMEHEHHE AJTKAHOB

bubmuorexa [JOK
https://m.edsoo.ru/259b0a5h

12

13

IukmoankaHbL:
obmras popmyina,
HOMCHKJIATypa U
HU30Mepus,
0COOEHHOCTH
CTPOCHHS U
XUMHYECKHUX CBOWCTB,
CIOCOOBI NOTYUYEHHUS
Y IPUMEHEHUE

Pemenne pacu€rubix
3aJa4 Ha
OIIpEIEIIEHUE
MOJIEKYJISIPHOU
(bopmyIbI
OpPraHUYECKOTO
BEIIECTBA 110
MacCOBBIM J0JSIM
aTOMOB JIEMEHTOB,

bubmmoteka [IOK
https://m.edso00.ru/156730d2

bu6nunorexa LIOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

14

BXOJSIINX B €T0
COCTaB.
CucreMarusamus u
000011eHNE 3HAHUHA
10 TEME

AJIKEeHBI:
TOMOJIOTHYECKUH PsifI,
oOuras popmyina,
HOMEHKJIATYpa,
JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIL.
CrpykTypHas u uc-
TpaHC-U30MEpHS
aJIKEHOB

bubmuorexa [JOK
https://m.edsoo.ru/273b0ale

15

dusnyeckue u
XUMHUYECKHE
CBOMCTBA aJIKECHOB.
[IpaBuno
MapkoBHHKOBa

bubmuorexa [JOK
https://m.edsoo.ru/21069ccd

16

17

Crioco0sl nostyueHust
U IPUMEHEHUE
aKEHOB

IIpaxTrueckas
pabota Ne 1 o Teme
"[lonyuenne sTuneHa
1 U3y4eHUe ero
CBOMCTB"

bu6nuoreka [IOK
https://m.edso0.ru/665dc058

bu6nunorexa LIOK
https://m.edso0.ru/0941eed8



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8

18

19

Pemenne pacu€rHbix

3a/a4 Ha
orpezeseHue
MOJIEKYJIIPHOU
hopmyIbI
OpraHUYEeCKOro
BELIECTBA

AJKaaueHsl:
COTPSIKEHHBIE,
H30JIMPOBAHHBIE,
KYMYJIHUpPOBAaHHBIE.
OcobeHHocTH
3JIEKTPOHHOTO
CTpOEHUS

bubnuoteka LIOK
https://m.edsoo.ru/e9ea9921

bubmuorexa [JOK
https://m.edso00.ru/04298c0a

20

21

22

XHUMHUYECKHE
CBOICTBa
CONPSIKEHHBIX
JINCHOB

CriocoObl mosryyeHust

U IPUMEHEHNE
aJIKaIUE€HOB

AJKUHEBL:

TOMOJIOTHYECKHUI pAaA,

obmas popmyna,
HOMEHKJIATypa,
HIIEKTPOHHOE 1
MPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYI,

bu6nuoreka [IOK
https://m.edsoo.ru/e561253d

bu6nuoreka [IOK
https://m.edsoo.ru/1aa81660

bu6nunorexa LIOK
https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

¢buznyeckue
CBOICTBa

23

24

25

XUMHUYECKHUE
CBOMCTBA aJIKUHOB

KauecTBeHHEbIE
peaKIy Ha TPOHHYIO
CBSI3b

CrniocoOsI mostyueHus
Y IPUMEHEHHUE
AJIKUHOB

bu6nmoreka [IOK
https://m.eds00.ru/23493a93

bu6nmoreka [IOK
https://m.edsoo.ru/7b1c48da

bu6mmoteka [IOK
https://m.edsoo.ru/a6f9alea

26

Pemenne 3amaq:
pacu€rsl 110
YPaBHEHUIO
XUMHYECKOHN peakiuu

bu6mmoteka [IOK
https://m.edsoo.ru/5db8e526

27

CucreMarusanus u
000011IeHNE 3HAHUHA
0 TEME

28

ApeHsl:
TOMOJIOTHYECKHM AL,
obmas popmyna,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI
OeH30I1a ¥ ToJyoIa,
ux (uznyeckue
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

29

XuMHUYECKHE
CBOICTBA apEHOB:
peakuuu 3aMenieHus

bubnunoreka LIOK
https://m.edsoo.ru/a44alae4

30

XuMHUYECKHe
CBOMCTBA apEHOB:
peakuuu
IIPUCOEIHEHMS,
OKHCJICHHE
rOMOJIOrOB O€H30I1a

bubnunoreka LIOK
https://m.edsoo.ru/a44alae4

31

OcobeHHoOCTH
XUMHUYECKUX CBOMCTB
CTUpOJIa

bu6mmoteka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€rHbix
3aja4 Ha
OIIpeJIeIICHUE
MOJIEKYJISIPHOM
bopMmyIbI
OpPraHUYECKOTO
BELIECTBA

bubmmoteka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoOsl nostyueHust
U IPUMECHEHUE
apeHoB

bu6mmoteka [IOK
https://m.edso0.ru/6f717d09

34

I'eneTnyeckas CBsI3b
MEXKY Pa3InYHbIMU
KJlaccaMu
YIJIEBOAOPOJIOB

35

Pacuyétel o
YpPaBHEHUAM
XUMHAYECKUX



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

peaKkuuid.
CucreMarusamus u
0000111eHNE 3HAHUNA
10 TEME

36

IIpupoaHsbIit ras.
[TomytHbIe HEDTIHBIC
rasbl

37

38

39

40

41

KamenHnslit yroas u
MIPOYKTHI €T0
nepepadoTKu

Hedtp 1 ciocoOwr eé
nepepadoTKH.
IIpumeHeHue
MIPOIYKTOB
nepepaboTKku HEPTH
I'enetnueckas cBs3b
MEXY pa3TuIHBIMU
KJIaccaMu
YTJIEBOI0POIOB
["anorenonpon3BoaH
bI€ YIJIEBOJIOPOJIOB:
AJIEKTPOHHOE
CTPOCHHE; PEaKIIuu
3aMEIICHHS TaJloTeHa
JeiicTBue menouei
Ha
TaJIOTEHITPOU3BOTHBIC
. BzanmoneiictBue

bubmuorexa [JOK
https://m.edsoo0.ru/69b3398b

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

bu6nunorexa LIOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

IIATAIOTEHAIKAHOB C
MardveM ¥ HUHKOM

42

Cucremaruzanus u
0000111eHNE 3HAHUI
0 pasaerny
"VYrneBomopoasr"

bu6nmmoreka [IOK
https://m.edso0.ru/20e89f22

43

44

45

46

KontponpsHas paborta
o TeMe
"YraneBonopoast"

IIpenenwHbie
OJIHOAQTOMHEBIE
CITUPTHI:
FOMOJIOTUYECKUH P,
obmras popmyina,
CTPOEHUE MOJIEKYII,
HU30MepHs,
HOMEHKJIaTypa,
KinaccuuKanus,
¢buznyeckue
CBOMCTBa

XnMuyeckue
CBOMCTBa
MpeAeNIbHbIX
OJHOATOMHEIX
CIIUPTOB

Crioco0sl mostyueHus
U IPUMEHEHNE
OJHOATOMHEIX
CIIUPTOB

bubmuorexa [JOK
https://m.edso0.ru/95c9e298

bu6mmoteka [IOK
https://m.edsoo.ru/df04c5cd

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

bu6mmoteka [IOK
https://m.eds00.ru/484100000000
000



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000

[Ipocteie 3¢upsr:
HOMEHKJIATypa "

47 u3omepus, bubnunoreka LIOK
0COOEHHOCTH https://m.edsoo.ru/c2c788b2
(hUBUYECKUX H
XUMHUYECKUX CBOWCTB
MHoroaTomMHbIe
CIIUPTHI:

ATUJICHTJIUKOJIb U
48 ——— bubmuorexa [JOK
https://m.edsoo.ru/ee4d84aa
¢busnveckue u
XUMUYCCKHE
CBOMCTBa
CriocoOsI mostyueHust

49 U IPUMEHEHHUE bubmuoreka [JOK
MHOTOaTOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
®deHo: cTpoeHuE
MOJIEKYITHI,

50 (usHecKe bubmuoreka [JOK

. https://m.edsoo.ru/2ce726f8
CBOMCTBA.
TokcuuHOCTH PeHOIa

51 XuMuueckue bu6mmoteka [IOK
cBOMcTBa (peHona https://m.edsoo.ru/037ca5f9
Crioco0sl mostyueHus

52 N m— bubnmnorexka HOK

https://m.edsoo.ru/c77ddf4c
¢denona

53 [IpakTuueckas bubmuoreka [JOK

paborta Ne 2.

https://m.edsoo.ru/fd0ced09



https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09

Pemenue
AKCIIEPUMEHTAILHBIX
3a/1a4 1o TemMe
"CroupTtsl 1 heHOBI"

CucreMaTusanus u

54 000011IeHHE 3HAHUIT bubsmotexa [JOK
https://m.edso0.ru/1810cb9b
o TeMe
Anpnerunpl u
KETOHBI: AJIEKTPOHHOE
CTpPOEHHUE
KapOOHUIIHLHOM
55 N bu6mmoteka [IOK
PYIIEL https://m.edsoo.ru/b139beaa
TOMOJIOTHUYECKHE
pAIBI, 001Iast
dbopmyna, nzomepus
Y HOMEHKJIaTypa
Anbaerunpl u
56 KETOHBI: (pU3HUECKue bubnmnorexka HOK
CBOKCTBA; PEaKIuu https://m.edsoo.ru/c887425c
MIPUCOEANHEHUS
Peaknuu okuciieHust
1 Ka4€CTBEHHBIEC bu6mmoreka [IOK
57
peaKUrH aJIbJIETUJIOB https://m.edsoo.ru/a393baa9
1 KETOHOB
Crioco0sl mostyueHus
58 S —— bu6mmoreka [IOK
https://m.edso0.ru/520d1c51
KETOHOB
59 OIHOOCHOBHBIE bubmuorexa [{OK

IMpECaACIIbHBIC

https://m.edsoo.ru/fec0b113



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTH
CTPOCHHMS X MOJICKYJI

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux GU3NYECKue
CBOMCTBA

bubnuoteka LIOK
https://m.edsoo.ru/700cc87b

61

XHUMHYECKHE
CBOICTBA
MpeeIbHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

bu6mmoteka [IOK
https://m.edsoo.ru/40e6e0e9

62

OcobenHoctu
CBOMCTB MYpPaBbUHOMN
KHUCJIOTHI.
Mmuoroo6pasue
KapOOHOBBIX KHCIIOT

bubmmoreka [IOK
https://m.edsoo.ru/bb31be71

63

OcobenHoctu
CBOMCTB:
HenpeaeIbHbIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
TUIPOKCUKApOOHOBBI
X KHCJIOT.
[IpeacraBurenu

bu6nunorexa LIOK
https://m.eds00.ru/83a08773



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

BBICIINX KapOOHOBBIX
KHCJIOT

64

65

66

67

[TonsTne o
MIPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoOblI nosryyeHust
U IIPUMEHEHUE
KapOOHOBBIX KHUCJIOT

CnoxxHbie A(DUpPHI:
TOMOJIOTUYECKUH Ps/I,
oOuras popmyina,
HU30MEpUs U
HOMEHKJIaTypa
dusznueckue u

XUMHUYECKHE
CBOMCTBa 3(UpOB

bu6nmoreka [IOK
https://m.eds00.ru/0d162d9d

bu6nmoreka [IOK
https://m.edsoo.ru/7c065c9d

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

bubmmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

69

Pemenne pacu€rHbix
3a/1a4: 110 YpaBHEHHIO
XUMUYECKON
peakuuu, Ha
OIIpezie/ICHUE
MOJIEKYJISIPHOM
(hopMyIIbI
OpPraHUYECKOTO
BelIeCcTBa

IIpaxTrueckas
paborta Ne 3.
Pemenne
JKCIIEPUMEHTAIIbHBIX

bu6nunorexa LIOK
https://m.eds00.ru/486671fb



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

3aja4 1o TeMe
"KapOoHoBbIe
KHUCIOTHI. CIIOKHBIC

a¢upsr"

70

JKupsl: cTpoeHue,
¢busnveckue u
XUMHAYECKHE
CBOMCTBA (THIPOJIN3)

bubnunoreka LIOK
https://m.edsoo.ru/al9c5b98

71

Ocobennoctu
CBOMCTB KHUPOB,
COJIeprKaIlNX OCTaTKU
HemnpeIeIbHbIX
KHUPHBIX KUCIIOT.
2Kupsl B mpupoje

bu6mmoteka [IOK
https://m.edsoo.ru/b0331922

72

73

74

Mpk1a KakK colu
BBICIINX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE
neuicreue. Ilonstue o
CHUHTETHYECCKUX
MOIOIIUX CPENCTBAX
(CMCOC)
I'eneTnueckas cBI3b
YTJIEBOJOPOIOB U
KHUCJIOPOJACOAEPKALIN
X OpraHUYeCcKuX
BCIIIECTB

Pacuétrl mo
YpaBHEHUSIM
XUMHYECKUX PEAKIUI

bu6mmoteka [IOK
https://m.edso0.ru/3c566565

bu6nunorexa LIOK
https://m.eds00.ru/56790c96



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

75

CucreMaTuzanus u
000011eHNE 3HAHUHA
10 TEME

bubnunoreka LIOK
https://m.edsoo.ru/f8eaf2eb

76

OO6mias
XapaKTePUCTHKA
YTIIEBOJIOB U
KJIaccupuKamms
yII€BOJIOB (MOHO-,
JIU- 1 TIOJIUCaXapHIbl)

bubnunoreka LIOK
https://m.edsoo.ru/7a9693al

77

MoHocaxapubl:
¢buznyeckue
CBOMCTBA U
HaXO0XICHHE B
pUpoIe

bu6mmoteka [IOK
https://m.edsoo.ru/b4bdda2d

78

[IpumeHeHne
TJIIOKO3bI, €€
3HAYCHUE B
JKU3HEAEATEILHOCTH
OpraHu3Ma

bubmmoreka [IOK
https://m.edsoo.ru/5e61122d

79

80

Jucaxapuer:
caxapo3a, MaJIbTO3a U
JIaKTO3a.
Haxoxnenue B
MPUPOLE U
MIPUMEHEHNE
JIMCAaXapuI0B
[Tonucaxapubr:
CTPOCHUE
MAaKpOMOJIEKYJI,

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

bu6mmoreka IIOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

¢busnveckue u
XHMHYECKHE
CBOICTBA,
MIPUMEHCHHE

81

ITonsiTue 00
I/ICKyC CTBCHHBIX
BOJIOKHAX

Bbubnunoteka LIOK
https://m.eds00.ru/6216e766

82

Pemenne pacueTHbix
3aja4 Ha
OIIpeIeJIEHUE J10JIU
BBIXOJa MPOJIyKTa
peaKiuu ot
TEOPETUYECKH
BO3MOYKHOT'O

bu6mmoteka [IOK
https://m.edsoo.ru/7fde47ef

83

CucreMaTusanus u
0000111eHNE 3HAHUNA
0 pasaeny

bubmmoteka [IOK
https://m.edsoo0.ru/08d4364c

84

KonTponbnas padota
o TeMe
"Kucnoponconepkarg
W€ OpraHYeCcKue
coelMHEeHUs "

bubmmoreka [IOK
https://m.edsoo.ru/42c6678e

85

AMUHEBL:
Kiaccudukanmys,
CTPOEHUE MOJIEKYII,
obmas hopmyna,
U30Mepus,
HOMEHKJIATypa u

bu6mmoreka [IOK
https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

¢buznyeckue
CBOICTBa

86

XHUMHYECKHE
CBOICTBa
amudaruaeckux
aMUHOB

bu6nmmoreka [IOK
https://m.edsoo.ru/1bc5cf80

87

AHWIMH: CTPOEHHUE
aHWJIMHA,
0COOEHHOCTHU
XUMHYECKHX CBOMCTB
aHMJIMHA

bubmuorexa [JOK
https://m.edsoo.ru/39cd21f1

88

89

CriocoOBbI MmoJTydeHHsI
U TIPUMCHEHHNE
amdaruaecKkux
aMHHOB

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U
HU30MEepHs,
¢buznueckue
CBOICTBA.
OrtnenbHBIE
MpEeACTaBUTENH O
AMHHOKHUCIIOT

bubmuorexa [JOK
https://m.edsoo.ru/eal38763

bubmuorexa [JOK
https://m.edso0.ru/d1773e80

90

XuMuueckme
CBOMCTBA
aMHUHOKHCIIOT, UX
OMOJIOTHYECKOE
3HAUYCHHE
AMUHOKHCJIOT.

bu6mmoreka [IOK
https://m.edsoo.ru/77df705a



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

CuHTe3 u ruaponIu3
HENTH]IOB

91

benkun kak
MIPUPOJIHEIC
MIOJINMEPBHIL;
CTPYKTYpBI OCJIKOB

bu6nmmoreka [IOK
https://m.edso0.ru/429e9899

92

93

94

XUMHYECKHE
CBOMCTBA OEJIKOB

A3zoTconepkaniue
reTepOLMKINYECKUE
COEIMHEHUS.
Hykneunossie
KHCJIOTBI: COCTaB,
CTpPOEHHE U
Ouosoruueckas poib

IIpaxTrueckas
pabota Ne 4.
Pemenne
AKCIIEPUMEHTAIIBHBIX
3a/1a4 1o Teme
"A3oTcoaepKaiiue
OpraHUYECKHE
coequHeHus"

bu6nmmoreka [IOK
https://m.edso0.ru/6237306d

bubmuorexa [JOK
https://m.edsoo.ru/521d1431

bu6nuoreka [IOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTnueckas
paborta Ne 5.
Pemenue
AKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe
"Pacnio3naBanue

bu6mmoreka [IOK
https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

OpraHUYECKUX
coenuHeHun"

96

KonTponbHas padora
o TeMe
"A3oTcoaepaiiue
OpraHHYECKUe
coenuHeHus"

bubnunoreka LIOK
https://m.edsoo.ru/ce561bc?

97

OCHOBHBIE TTOHSTHUSA
XAMHUA
BBICOKOMOJICKYJISIPHBI
X COCTUHEHUM U
METObI UX CHHTE3a
—TOJIMMEpHU3aLHI U
MMOJIMKOHIEH AL

bu6mmoteka [IOK
https://m.edsoo.ru/7aa63ebd

98

IInacTmaccel.
Yrunuzanmsa u
nepepabdoTka
IUTaCTHKA

bubmmoteka [IOK
https://m.edsoo0.ru/82242e0f

99

DnacToMepsl:
HaTypaJIbHbBIN
CUHTETUYECKHE
Kayuyyku. Pe3una

bu6mmoteka [IOK
https://m.edsoo0.ru/246103ec

100

Bonokna:
HaTypaJIbHBIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHE.
ITonumepst
CIELUATIbHOTO
Ha3Ha4YCHUS

bu6mmoreka [IOK
https://m.edso00.ru/5963a601



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

101

102

[IpakTnueckas
paborta Ne 6.
Pemenne
AKCIEPUMEHTATbHBIX
3aj1a4 110 TeMe
"Pacnio3HaBanme
I1acTMacc u
BOJIOKOH"

O06006111eH1E U
CHCTEMAaTHU3aLH
W3y4EHHOTO
Marepuaa 1o Teme
"BbicoKOMONEKYIISIpH
ple coeanHeHnsa"

bu6nmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubmuorexa [JOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

DIIEKTPOOTPHULIATETBHOC
Th

24

N KounyecTBO 4acoB Jara JJIeKTPOHHbIE JlonosHUTEIbHASA
undgposbie nHdpopMmanus
n/ Tema ypoka Bceer Kourpoabnbl = IlpakTnueckn  U3y4YeHH
oOpa3oBaTejibHbIE
n 0 e padoThl e padoThlI El
pecypcsbl
Atom. CocTaB aTOMHBIX bubnmoreka [JOK
1 sep. XUMUYECKUM 1 https://m.edsoo.ru/59c112e
3JeMeHT. 30Tonkl e
CrtpoeHnue 3J1eKTpOHHBIX bubnuorexa [JOK
2 000JI0YEK aTOMOB, 1 https://m.edsoo.ru/b4d9fff
KBaHTOBBIE YUCIIA a
Knaccudukanus bubnunoreka [JOK
3 XMMHYECKHX AJIIEMEHTOB 1 https://m.edso0o.ru/61294af
(s-, p-, d-, f-amemenTsI) 9
Pacrnipenenenue bu6nuorexa [IOK
4 3JIEKTPOHOB 1O 1 https://m.edsoo.ru/f5f750f
aTOMHBIM OpOUTaAISIM e
ONEeKTPOHHBIE
KOH(UTypai aToMOB bu6nuorexa [IOK
) 3JIEMEHTOB B OCHOBHOM 1 https://m.edsoo.ru/8149e8
1 BO30YKIEHHOM 46
COCTOSTHUH
ONEeKTPOHHBIE
KOH(UTYypaly HOHOB. bubmorexa HOK
6 1 https://m.edsoo.ru/a0764b



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

XUMHYECKUX AJIEMEHTOB bubmuoreka [JOK
7 J1. 1. Menneneena, https://m.eds00.ru/16957¢
CBSI3b C COBPEMECHHOM 01
TEOPUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB bubmuoreka [JOK
8 1 00pazyeMbIX UMH https://m.edsoo.ru/f846892
HPOCTBIX M CJIOKHBIX 7
BEIIECTB I10 TPYIIIaM U
nepuoiam
Cucremaruzanus u bu6mmoreka [IOK
9 00001IIeHIe 3HAHWH 110 https://m.edsoo.ru/8fad294
TeMe 2
Bupl xumudeckoi
CBsI3U. MeXaHNU3MBbI
o0Opa3oBaHUs bubmmoreka [JOK
10 KOBQJICHTHOU CBSI3U. https://m.edsoo.ru/5a8072a
BomopoaHas cBs3b. f
MexMonexysapHbIe
B3aMMO/ICHCTBUS
BanentHocTh u
BAJICHTHBIC bubmuorexa [JOK
11 BO3MOXHOCTH aTOMOB. https://m.edso0.ru/3d2ca09

CBs13b 2JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYII C

3



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

HUX TCOMCTPUUCCKHUM

CTPOECHUEM
IIpencrasnenus o
bu6mmoreka [JOK
KOMILIEKCHBIX
12 https://m.edsoo.ru/8c66b1
COEJIMHEHUSIX: COCTaB U 23
HOMEHKJIaTypa o
BemecrtBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO bubnuoreka [IOK
13 crpoenusi. Tumsl https://m.edsoo.ru/e16763
KPUCTAINYECKHX Sb
pPELIETOK U CBOMCTBA
BEILIECTB
[TonsTHE O IMCTIEPCHBIX
bu6mmoreka [JOK
CUCTEMaX.
14 https://m.edsoo.ru/da2c70e
[IpencraBnenue o 4
KOJUUIOUTHBIX pacTBOpax B
HctrHHBIE pacTBOPHI:
HACKICHHBIE U bu6mmoreka [JOK
15 HCEHACHKIIIICHHBIC, https://m.edsoo.ru/e9ccdd8
pacTBOPUMOCTb. d
Kpucrannoruaparst
Crioco0ObI BEIpaOKECHHS bubnmoreka [JOK
16 KOHIICHTPAIIU! https://m.edso0.ru/328e65
pacTBOpPOB 3a
Pemenue 3amau ¢
bu6mmorexa [{OK
HCTIOTh30BaHUEM
17 https://m.edsoo.ru/785e0ab

MOHATUH ""MaccoBast
JTOJISI PACTBOPEHHOTO

4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

nn

BCIICCTBA , MOJIApHAA

KOHIIeHTpauus"
Knaccudukanus n
HOMCHKIIaTypa bu6mmoreka [JOK
18 https://m.edsoo.ru/bf9e108
HEOPraHUYeCKUX d
BELIECTB h
Cucremaruzanus u bubmuoreka [JOK
19 00001IeHIE 3HAHWH 110 https://m.edsoo.ru/8d2c6a3
TEME a
KoHntposnbHas pabota mo
temaMm "CtpoeHue
atoma. [lepuoguueckuii
3aKoH u llepnognyeckas
bubmuoreka [JOK
CUCTEMa XMMUYCCKUX
20 https://m.edso0.ru/70a60aa
anemeHTtoB J[. U. 4
Menneneena", -
"CTpoeHue BelecTBa.
Mmuoroo6pasue
BeliecTB"
Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPTaHUYECKOU U
OpPraHUYECKON XUMUHU.
3aKOH COXpaHEHUS bubmorexa [JOK
21 https://m.eds00.ru/6335cd

MacChl BEUIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALLCHNS YHEPTUN
IIPU XUMUYECKUX
peakumsx

d2



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

TemnnoBbie 3¢ hexThI
XMMHUYECKHUX PEaKIuii.

bu6mmoreka [JOK

22 https://m.edsoo.ru/d1db86
Tepmoxumuueckue da
ypaBHEHUS
Beruucnenus no
YpaBHEHUSAM bubnuoreka [IOK
23 XUMUYECKUX PEaKIUd 1 https://m.edsoo.ru/87b139
TEPMOXUMHUYECKUM o4
ypaBHEHUSAM
CKOpOCTh XMMUYECKOM
peakuuu, e€
24 3aBHUCHUMOCTH OT
pa3Iu4YHbIX (haKTOPOB.
Karanus u
KaTaJan3aTophl
o5 l'omorennsie
reTepOreHHBIEC PEAKIIUN
[IpakTnueckas padbora
Ne 1 o Teme "Bnusuaue bu6mmoreka [JOK
26 pa3nuyYHbIX (PaKTOPOB Ha https://m.edsoo.ru/1facald
CKOPOCTh XUMHYECKON 1
peaxkuun"
O6parumbie u
bubmuorexa [JOK
27 HEOOPATHMBIC PeaKILH. https://m.eds00.ru/30952f9
XUMHUYECKOe b
paBHOBECHE
[IpakTuueckas pabora bub6nuorexa [IOK
28 Ne 2 o teme "Bnusnue https://m.edsoo.ru/3bf34el

pa3IUYHBIX (DAKTOPOB Ha

7



https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17

10JIOKEHUE
XUMHYECKOT0
paBHOBecHUs"

DNeKTpoNIUTHYECKAs
nucconuaya. CUibpHbIE

bu6mmoreka [JOK

29 https://m.edsoo.ru/5f766bd
U crabble AIEKTPOIIHTHI. ;
CreneHb JUCCOIUALIMH B
HNonHoe npousBeneHne
BoJbI. Cpefia BOAHBIX BuGorexa LIOK
30 pacTBopos. . https://m.eds00.ru/3966ca8
Bonopoansrit 9
nokazatenb (pH) B
pacTtBopa
I'mpponus cosen.
Peakuuu, nporekaronme bubmaorexa LJOK
31 https://m.edsoo.ru/09d5a9
B pacTBOpax b
ANEKTPOJIUTOB
[IpakTnueckas padbora
Ne 3 mo Teme bu6mmoreka [JOK
32 "XUMHYECKUE PEAKIINU B https://m.edsoo.ru/2e3daeb
pacTBopax 0
NIEKTPOJIUTOB"
OKHUCIUTEITBHO-
BOCCTaHOBHUTEIIbHBIC bubmuorexa [JOK
33 peaknuu. Baxueiinme https://m.eds00.ru/562260

OKHCIIHUTECIN U
BOCCTAaHOBHTCIIN

60



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060

MetoJ1 37EKTPOHHOTO

bu6mmoreka [JOK

34 (2JIEKTOHHO-MOHHOT0) https://m.edso0.ru/fb69138
Oayianca 7
DIIEKTPOIIN3 PACTBOPOB Bubmaorexa OK

35 TPOJIHS PacTBop https://m.eds00.ru/93fb97d
Y PACIIaBOB BEIIECTB )
Pewwere 34141 bu6mmoreka [JOK

36 A https://m.edsoo.ru/5a859d
Pa3IUYHBIX THUIIOB 16
Pemierie 3aa4 bubmuoreka [JOK

37 https://m.edsoo.ru/5afa265
pa3IMYHBIX THIIOB d
Cucremaruzanys
0000111eHYE 3HAHUHA 110 Bubmiorexa LIOK

38 | https://m.edsoo.ru/c161eb8
TeMe "XuMndeckue 5
peakuun" -
KonTponbHas padota no bub6nuorexa [IOK

39 TeMe "XuMuyeckue https://m.edsoo.ru/a8a0a93
peakuun" 0
TlonoxxeHne HEMETAIIOB
B [Iepnoanueckoit
CHCTEME XUMHUYECKUX
snementos JI. U bubnmoreka [JOK

40 o https://m.edsoo.ru/8ca2dca

MenneneeBa u
0COOEHHOCTH CTPOCHUS
ux aToMoB. Pu3nUecKue
CBOWCTBa HEMETAIIOB

d



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad

Annorponus
HEeMeTaJUIoB (Ha

bubmuoreka [JOK

41 puUMepe KUCaopoa, https://m.edsoo.ru/ef92c91
cepsl, hocdopa u [¢
yriiepoa)
Bonopox: monydenue,
(bmnzecxne qu bubmuoreka [JOK
42 . https://m.edsoo.ru/0aa8f61
XUMHUYECKHAE CBOICTBA. 3
I'mnpuast N
T"ajioreHsl: HaxOXKICHUE
B IIPUPOJIE, CIIOCOOBI bubmaorexa IJOK
43 PHPOZE, https.//m.eds00.ru/4e2237
noJtydeHusi, Gpuznueckue 95
U XUMHUYECKHE CBOMCTBA -
l"anorenoBo1OpOABI.
Bakeiimme bubmuoreka [JOK
44 https://m.edsoo.ru/6b3255
KHUCJIOPOJICOACpIKAIITNE o6
COEIMHEHNS TaJOr€HOB _
Jlaboparopusble u
MIPOMBIIIJICHHBIE
CIIOCOOBI MOIYUYEHNS Bubmzorexa LIOK
45 v https://m.edsoo.ru/6971aca
rajioreHoB. [Ipumenenune 4
TaJIOTeHOB U UX N
COCTMHECHUN
[IpakTnueckas pabora
Ne 4. Pemrenne bubmuorexa [JOK
46 IKCIIEPUMEHTATBLHBIX https://m.edsoo.ru/8b26fec

3a7a4 10 TEME
"["anoreus!"”

d



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd

Kucnopon:
nabopaToOpHbBIE U
MIPOMBIIIICHHBIE
CIOCOOBI TIOJTYYCHUS,

bubmuoreka [JOK

47 https://m.edsoo.ru/c8abc36
(dbuznveckue u a
XUMHYECKHUE CBOKCTBA. -
O3oH. [Ipumenenue
KHCJIOpPOJIa U 030HA
bubmuoreka [JOK
48 OKCcHIBI U IEPOKCH/TBI https://m.edsoo.ru/5c8816a
0
Pemiere 3aa4 bubmuoreka [JOK
49 https://m.edsoo.ru/2b6d8b
Pa3IMYHBIX THUTIOB m
Cepa: HaxOXIEHUE B
IpHpOE, CIIOCOBH! bubnunoreka [JOK
50 ’ https://m.edsoo.ru/46afael
noJTydeHus1, Gu3nueckue 5
1 XUMHAYECKHUE CBOMCTBA -
CepoBOopOx bu6mmorexa [IOK
51 P POz, https://m.eds00.ru/7c8759
Cyb(UIBI 99
Kucnopoaconepxkariue
P P bubnmoreka [JOK
COCJTUHEHUS CEPBI.
52 . https://m.edsoo.ru/8cfa254
OcoOeHHOCTH CBOKCTB g
CEpPHOM KHUCIIOTHI B
IIpakTyeckas pabora bubnnoreka [JOK
53 Ne 5. Pemienne https://m.edsoo.ru/0Oafb05e

OKCIICPUMCHTAJIBHBIX

4



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4

3ana4 o reme "Cepa u
e€ coelMHEeHHs"

A30T: HaxXOXXIECHUE B
MIPUPOJIC, CIIOCOOBI

bu6mmoreka [JOK

o4 MoJy4YeHus, GU3NIecKue https://m.edsoo.ru/badd22
Y XUMHUYECKUE CBOMCTBA. 55
AMMUaK, HUTPUJIbI
Kucnopoaconepxaiiue
coe;[mfeﬁm aslczTa bubmorexa LIOK

55 . https://m.edsoo.ru/e2965af
OCc00EHHOCTH CBOWCTB .
A30THOM KHCJIOTBI -
[Ipumenenue azora u bubmmoreka [JOK

56 €ro COCTMHCHUI. https://m.edso00.ru/129f505
A30THBIE yI0OpEHUS 9
dochop: HaxXOXKIEHHE B
IPUpPOJIE, CIIOCOOBI bubmmorexa [IOK

57 NoJTy4yeHus, Gpu3nvecKue https://m.edsoo.ru/9a6b43e
1 XUMHYECKHE CBOMCTBA. c
®dochunst u hochun
Oxcuanl dhocdopa,
(bocdo c((I))z[e q)xczume bu6mmorexa [IOK

58 P P https://m.edso0.ru/c7a2d42
kucioTel. Conu 9
(hochopHOIT KUCTOTHI B
[Tpumenenue dhocdopa u bubmuotexa [JOK

59 €ro COeIMHEHUH. https://m.edso00.ru/a21807
docdopHbie yroopeHus Oa
[IpakTnueckas pabora bub6nuorexa [IOK

60 Ne 6. Perienne https://m.eds00.ru/8175ac3

OKCIICPUMCHTAJIbHBIX

f



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f

3a1ad4 1mo teme "A30T 1

dhocdop u ux
coenuHeHus"

Yraepoa: HaXOXK/JICHHUE B
IIPUPOJIE, AJITIOTPOIIHBIE
MO (UKAIH;

bu6mmoreka [JOK

61 https://m.edsoo.ru/1eb19f9
(dbuznveckue u o
XUMHYECKHE CBOMCTRA, -
MIPUMEHECHHE
Oxcun yraeponga(ll),
OKCHIT yyrrnepf)oz(a ((IV)) bubnunoreka [JOK
62 " https://m.edso0.ru/dba58ad
yroJjibHasi KUCJIOTa U e€ f
COJIN B
Perwrerue 3a1a4 bubmuoreka [JOK
63 https://m.eds00.ru/6029b6
Pa3IMYHBIX THIIOB 09
Kpemuuii: HaxoxeHne
B MIPUPOJIE, CIIOCOOBI bubmorexa HOK
64 ’ https://m.eds00.ru/143558
MoJIydeHus1, Gpu3nyeckue ab
1 XUMHUYECKHE CBOHCTBA o
Oxcup kpemuus(1V), bu6mmorexa [IOK
65 KpEMHUEBAs KUCIIOTA, https://m.edsoo.ru/3170e7
CUJTMKATHI bl
[IpumeHeHne KpeMHUs U Bubmiorexa LHOK
N https://m.edsoo.ru/393cdac
66 €ro COCTMHCHUI. 0

Creki10, €ro nosyueHue,
BUJIBI CTCKIIA

Https://m.edsoo.ru/58230ef
b



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb

Pemrenue 3anau

bubmuoreka [JOK

67 https://m.edsoo.ru/b624f80
Pa3IYHBIX TUTIOB 1
Cucremaruzamnus u bubmuorexka [JOK
68 00001IeHIEe 3HAHWH 110 https://m.edsoo.ru/6e864d
teme "Hemeramsr" b5
KontposbHas pabota mo bubmorera [JOK
69 I: P | https://m.edsoo.ru/d0484c
teme "Hemerasbl
76
AHanus pe3ynbTaToB bubmmorexa [IOK
70 KOHTPOJIbHOW PabOTHI, https://m.edso0.ru/2b7e95
KOPPEKIIHS OIIHO0K 10
ITonoxxeHre METaIJIOB B
[Tepuonuueckoit
CHCTEME XMMHYECKUX bu6mmoreka [IOK
71 3JIEMEHTOB. https://m.eds00.ru/9839c1
OcoOeHHOCTH CTPOEHUS 6c
AJIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIJIOB
Ob6mue dpuznueckue
CBOICTBa METAJIJIOB bubmorexa HOK
72 ' https://m.edsoo.ru/51dac9d
[IpuMmeHeHne METaIIOB 3
B OBITY U TEXHHUKE B
bubmuoreka [JOK
CrutaBbl METAJLIOB.
73 https://m.eds00.ru/42b872
Koppo3zus merannos o3
Pewere 3a1a4 bu6mmorexa [IOK
74 https://m.edsoo.ru/e3de37b

Pa3IMYHBIX TUIIOB

6



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6

75

76

DNEeKTPOXUMHUYECKUI
pAl HaNpsHKEHUN
mertauioB. OOme
CHOCOOBI MOTYyYEHUS
METaJJIOB

OOm1ast xapaKTepUCTHKA
MeTamuioB | A-rpyribl
[Tepuonuueckoit
CUCTEMbI XUMHUYECKUX
anemeHToB. Hatpuii u
KaJIMi: MOJTy4YEHHUE,
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE TTPOCTHIX
BEIIECTB U UX
COCAMHEHUI

bubmuoreka [JOK
https://m.edsoo.ru/94eb37
7a

bubmuoreka [JOK
https://m.edsoo.ru/el2c26b
3

77

OO6mrast XxapakTepucTruKa
Metaios ||A-rpynmel
[Tepuonnueckoi
CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB. Maruuii u
KaJIbLUW: MOJIyYEHUE,
¢duznyeckue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHUE MTPOCTHIX
BEIIIECTB U UX
COETUHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7c3e49c
0



https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

JKécTkocTh BOIBI U

bubmuoreka [JOK

78 . https://m.edsoo.ru/c74bfae
CTOCO0BI €€ yCTpaHEeHHUs 9
AJIOMUHUH: IOJTyYEHHE,
(usicCKue u bu6mmoreka [JOK
79 . https://m.edsoo.ru/0e79b2
XAMHYECKHE CBOKMCTBA, 66
MPUMEHEHNE T
AmdorepHbIe CBOMCTBA
OKCHJIa U TUAPOKCHIA
ATFOMUHIS P bubmuoreka [JOK
80 ’ https://m.edsoo.ru/5d12d3
THJIPOKCOKOMITJICKCHI 18
AIFOMMHMUSI, UX T
MIPUMEHECHHE
81 Pemnrenue 3anau
Pa3IMYHBIX THUTIOB
[IpakTuueckas pabota
Ne 7. Pemntenne
HKCIEPUMEHTATBLHBIX Bubmzorexa LIOK
82 p https://m.edsoo.ru/27a4af4
3aJ1a4 10 TEME 3
"MeTaJuIbl TJIaBHBIX -
noarpynmn”
OO01mmas xapakTepucTHKa
METAJIOB TOOOYHBIX
noxrpynm (B-rpymm) bubmuorexa [IOK
83 i - https://m.edso00.ru/610d74

[Tepuonuueckoi
CHUCTEMbI XUMUYECKUX
3JIEMEHTOB

31



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431

84

85

86

87

88

duznyeckue u
XHMHYECKHE CBOMCTBA
Xpoma u €ro
COCIUHEHHH, NX
MPUMEHEHUE

Baxxueiinine
COCMHEHMS MapraHua.

HepMaHraHaT Kajiausd, €ro

OKHUCJIUTEILHBIE
CBOICTBa

duznyeckue u
XHMHYECKHE CBOMCTBA
JKese3a U ero
COCTUHEHUH.
ITonyyenue u
MPUMEHEHHE CILIABOB
JKenesa

dusznyeckue u
XHMHYECKHE CBOMCTBA
MeIu U e€ COeqUHECHUM,
WX IPUMEHEHUE

dusznueckue u
XHUMHUYECKHE CBOMCTBA
IIMHKA U €T0
COE€IUHEHMH, UX
MPUMEHEHHUE.
I'mapoxcokoMILTEKCHI
IIMHKA

bubmuoreka [JOK
https://m.edsoo.ru/9911bef
3

bubmuoreka [JOK
https://m.edso00.ru/039d69
c8

bubmuoreka [JOK
https://m.edsoo.ru/1b7f874
1

bu6mmorexa [IOK
https://m.edsoo.ru/2bc0f95
4

bu6mmorexa [IOK
https://m.edsoo.ru/b1f2bea
1



https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1

[TpakTyeckas pabora
Ne 8. Pemienue

bubmuoreka [JOK
AKCIICPUMEHTAIIbHBIX
89 https://m.edsoo.ru/a6e352¢
3a7a4 10 TEME a
"MeTasuibl HOOOYHBIX B
noarpynm”
Pemierie 3aa4 bu6mmoreka [JOK
90 https://m.edsoo.ru/ag8h83d
Pa3IMYHBIX THUTIOB
83
O0600611eHE U
CHCTEMATH3ALIS Bubmzorexa LIOK
91 https://m.edsoo.ru/e91fe97
M3Y4YEHHOT0 MaTepuaia 5
o teme "Metamis" -
bubmuoreka [JOK
KontposbHas padota mo
92 ; \ https://m.edso00.ru/83f63ea
TeMe ""MeTauibl 3
AHanus pe3ynbpTaToB bubnuorexa [JOK
93 KOHTPOJILHOH paboTHI, https://m.edsoo.ru/9ebff2f
KOPPEKLHs OIMOOK d
Ponp xumuu B
oOecrieueHn
. bu6mmorexa [IOK
YCTOMYHMBOTO Pa3BUTHUS
94 https://m.edso0.ru/080fel1f
yejoBeuecTna. Ilonstue 0
0 HayYHBIX MeTOJax -
HCCIIEIOBAHUS BEIIECTB
Hay4Hble IpUHIUIIB
YAHPIE TP BuGmmorexa IJOK
OpraHHu3aIu
95 https://m.edsoo.ru/2e45a44
XUMHAYECKOTO

IMPOU3BOJCTBA.

f



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f

IIpomblIeHHBIE
CIOCOOBI MOTyYEHUS
BaXKHEHIIINX BEIIECTB

XHUMHUYECKOE
sarpssHeHHe bu6mmoreka [JOK
96 . https://m.edsoo.ru/9f11bf5
OKPYKaroIIeH Cpebl U 1
€ro MOCJICICTBHS
XuMus 1 310pOBbE
- bubmuoreka [JOK
97 https://m.edsoo.ru/a65527
JlexapcTBeHHBIE 21
CpencTBa
Xumus nuuy. Ponb bubmuoreka [JOK
98 XHUMHUHU B 00€CIICUCHUH https://m.edso00.ru/1f7b5bd
[UILEBOM OE30IaCHOCTU 2
Kocmernueckue u
HaproMepHbIe bu6mmorexa [IOK
99 https://m.edsoo.ru/da42d5a
cpeacrsa. beiroBas 9
XUMUS
XUMHUS B CTPOUTENBCTBE.
Baxwnetimue bu6mmoreka [IOK
100 CTPOUTEIIBHBIE U https://m.edso00.ru/61e690
KOHCTPYKIITHOHHBIE 03
MaTepraIbl
XuMus B CETbCKOM
XO3SIUCTBE. bu6mmorexa [IOK
101 Opranunueckue u https://m.edsoo.ru/fd39587

MHHCEPAJIBHBIC
ynobpenus

d



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/fd39587d

CucreMaTusanus u

bu6mmoreka [JOK

102 0000111eHYE 3HAHUHA 110 1 https://m.edsoo.ru/db979c
TeMe 70
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Xwumus; yriryoiaennoe ooyuenue, 10 knace/ Epemun B.B., Ky3pmenko
H.E., Tepenun B.U. u np.; nox penakiueii Jlyauna B.B. O6miectBo ¢
OTPAaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODA»; AKIIMOHEPHOE
obmectBo «M3natenbeTBo «lIpocBemenne»

2. Xumus; yrinyonenHoe ooyuyenue, 11 knacc/ Epemun B.B., Ky3pmenko
H.E., lpo3nos A.A., u np.; nox penakuueit Jlyauna B.B. OOmiectBo ¢
OTPAaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODA»; AKIIMOHEPHOE
obuiectBo «M3aarenscTBO «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Xumus. 10-11 knacceel. YriuyOnéHHbiil ypoBeHb. Pabouas nmporpamma u
METOJIMYECKHE peKOMEHIalnK K yueOHuKam noj peA. Jlynuna B. B.
Astop(sl): Epemun B.B., Ky3pmenko H.E., Tepenun B.W., Ipo3nos A.A.,
Jlynun B.B.; nox pen. Jlynuna B.B.

2. I'abpuensia O.C., OctpoymoB W.I'. TecTsl, ynpakHeHuUs, 3a/1a4u.
Oprannueckas xumust 10 kiacc.- M.: [Ipoda

3. JIugun P.A., Maprynuc B.b. Xumus 10-11 knaccel. - M.: JIpoda

4. borpanosa H.H. Xumus. JlabopatopHusie onbiThl 8-11 kinaccsl —M.: AcTpenb
ACT

5. Konapes Bb.H. JIto0o3HarenbHbM 0 xuMun. Oprannyeckast Xumusl. - M.

[Ipocsenienne



6. P..1BanoBa, A.A.Kasepuna, A.C.Kopomenko «KonTposb 3Hanuii
yuamuxcs o xumuu 10-11 xmacca» M., Jlpoda, 2006.

7. H.C.ITaBnoBa «/lumaktuueckue KapTouku-3aganus mo xumum» 10 kiaacc M.,
Ox3amen 2006.

8. Hoommnckuii H.H. « Tunsl XuMuuecKux 3aj1ad U CIIocoObl UX PEIICHUS
M. «Onuxkc 21 Bex» 2005.

9. I'aBpunosa JI.U. «Oprannueckas xumus 10 xin.» CaparoB «Jluteit», 1999.

10. B.A.bonotos, «EI'D xumus 2005-2006» M., IIpocsemenue, 2006.

11. A.A.KasepuHa u ap., «Y4eOHO — TPEHUPOBOUYHBIE MaTEPUAIIbI JIJIs
noarotoBku k EI'9» M., Mutemnexrt - Llentp, 2005.

12. Marepuansl EI'D 2020 — 2023 rona.

13. A.C.Kopomienko, M.I'.Cuactuna « Peansubie Bapuantsl ET'D 2007 —
2008». M.:ACT: Actpens, 2007. GUIIN.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

NHTEPHET

» https://edsoo.ru/rabochie-programmy

Py6puka «O6men onbiTomy, tuHUS Y MK «Xumust 7 — 11 knaccei»
O.C.I'abpuensiHa.

« http://www.drofa.ru/for-users/teacher/help/

 http://djvu-inf.narod.ru/ - anextponnast 6udIHOTEKA

* http://proresheno.ru/uchebniki/himiya/10klass


https://edsoo.ru/rabochie-programmy
http://www.drofa.ru/for-users/teacher/help/
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