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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 denepanuny», TpedOBaHUN K pe3yJbTaTaM OCBOCHUS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«XuMus» B oOpa3oBaTeNnbHBIX opraHuzanusax Poccwuiickoii  denepanuu,
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 YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOrO 0Oy4YeHHs, MPHU3BAHO OOecHeuuTh 0011e00pa30BaTeIbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSCTCS OJTHON U3 MPUOPUTETHBIX AUCITUIIIIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
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 SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YyYaIOIIUXCS CPEACTBAMU MIPEeIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs 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 Yriepoja: 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-
aKuenTopHeli). Tumbl mepeKkppiBaHUS aTOMHBIX OpOHUTaled, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crTpoeHnss 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,
ckenetHass. M3omepus. Buubl u3omepuu: CTPyKTypHas, NpPOCTPAHCTBEHHAS.
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 coemuHennid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

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

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTEpHallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil paj ainkaHoB, oOmas ¢popmyrina, 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,
JNETUIPUPOBaHUS, 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 XUMUUYECKHUX CBOMCTB MaJbIX (IIUKJIOMPOIAH, IUKIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT AIKEHOB, SP>-THOpHAN3aIus
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,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONPSKEHHBIX JUEHOB, 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 CTPOCHHME MOJIEKYJ AJIKMHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHMHYCCKHC
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe aTKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa IMEepMaHTraHaTa KaJivs, B3aUMOJICUCTBUE AalleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHHE MOJICKYJ YTJEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kamue opranudecKue coelMHeHH.

[IpenenbHbie OAgHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHo’da). ['oMonorumyeckuil psna, obuias ¢opmyna, U30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
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.

MHoroatoMHbi€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M uesioBeka. CriocoObl MOy4eHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (enona. KayecTBeHHble peakuuu Ha QeHos. TOKCHMYHOCTH (QeHoa.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3MUECKUE CBOWCTBA aJIbJICTHUIAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIE TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMy, PEaKIUH C Y4YaCTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKME M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHCJIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEMpPEETbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kkcupr003a. Ou3nvecKue CBOMCTBA W HaxokjaeHHe B npupojae. dorocuHres.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBivBaronyue 1 HEBOCCTAHABIMBAIOIIME AUCaxapuabl. [ 'uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJINA3, KAYECTBEHHAs] PEakius C MOJAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJIU3, TONyuyeHue 3GUpOB 1eiUT0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHANIOB), KAueCTBEHHBIC PEAKIMU Ha albJerujbl (C THAPOKCUIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pellieHrne OJKCIEPUMEHTANIbHBIX 3amad 1o TeMaM «Couptel U (EHOIBI»,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A30TcoAepkalue OpraHnyecKue coeJuHEeHHUsl.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMmMuaka. Knaccudukaius aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyn, obmas (Gopmyna, U30MepHsi, HOMEHKIATypa U (PU3NIECKHUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWINH — IPEACTaBUTEIhF aMUHOB apoMaTHIecKoro psiga. CTpoeHne aHIINHA.
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.

Amunokuciotel. HoMenknatypa n uzomepus. OTAENbHBIE IPEACTABUTENH O
AMUHOKHCIIOT:  TAHUIHMH, alaHuH. @Ou3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKHUCIIOT. CHHTE3 U THIPOIN3 IENTHIOB.

benku kak mpupogHbie TONMMEphl. llepBudHAs, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCHepUMEHTAIbHBIE METOJbl HM3YYCHHs] BEIIECTB M WX IMPEBpaICHUI:
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 XUMUU BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIApHas



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

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CHUHTETUYECKUE Kay4dyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30MIPEHOBHIN) U CHIIMKOHBI. Pe3nHa.

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MpPEBPAIlCHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnaenue MomnekyisipHOH ¢GOpMysbl OPraHUYECKOrOo 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 OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB MJIM CIOCOOOB IMOJYYEHUs, ONPEACIICHUE 0JIH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanusa MeXXIpeaMETHBIX CBSI3€U MPU U3YYEHUHU OPTaHUYECKOM XUMHUHU 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, aHalu3, CHUHTE3, Kiaccuukaius, HaOIIOJCHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKUE BEIUYUHBI, CIUHHIBI W3MEPEHHs, 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(bml: IMOJIC3HBIC HCKOITA€MBIC, TOIIJIMBO.
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 anemeHnt. 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(PUTYpPAIIMTH aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuognueckuil 3akoH u Ilepuoanyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CB43b NepuoOaAYECKOro 3akoHa u I[lepronndeckoil CHUCTEMBI
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. BomgopoaHas 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.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOE€HUsS.  THIbI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

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

Knaccudukaiys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. T pUBHUATBHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



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

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

OO6patumMble U HEOOpaTHUMbIE peakIMu. XuMUYeckoe paBHoBecue. KoncranTa
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 PACTBOPOB: 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, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpelbl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HM3YYCHUE BIUSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTauioB B [lepuoandeckoi cucteMe XuMHUIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha IpuMepe Kuciaopoaa, cepsl, hochopa u
yraeposa).

Bonopon. Ilomydenue, ¢usznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxnaeHue B Mpupoje, CIOCOOBI MOMydeHUs, (U3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTYyUCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

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



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOI
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoe, CHocoObl MOMydYeHHUs, (QU3UYEecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CHOCOOBI MOMydeHUs, (U3HYECCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docopHbie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIu. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHuUs 1 ero coeAnHeHuil. CTEKI10, €ro Moixy4YeHue, BUAbl CTEKIIA.

[Tonoxenne MetamnoB B [leproandeckoil cucTeEMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBolcTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METAIIOB.

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

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuCTEMBI
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydenue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUH.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W Kajnpluil: MoJydeHue, (u3nuecKue u
XUMHUUYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TToTy4YeHue, pUu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOr0 BEIIECTBA M €ro coeauHeHud. Am@oTepHbIE CBOWCTBA OKCHAA H
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI ATFOMUHUS.



OO6miass  xapakTepucTHKa MeTauioB MoOouHbIXx mnoarpymnn  (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugpokcunl u conu xkene3a(ll) u xenesza(lll). Ilonydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
IPUMEHEHUE MEIN U €€ COeAMHEHUM.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAIOB, ropeHue cepul, docdopa, xeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorenb», «Cepa u e€ coeAMHEHUA», «A30T U (HOocHOop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHITUIIBI OPTaHU3AIMN XUMHYECKOTO MPOU3BOCTBA. [IpOMBIIIIEHHBIE CTIOCOOBI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

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



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM 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. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuéter: mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJJHOTO M3 YUAaCTBYIOIIMX B PEAKIIUHU BELIECTB, MACChI
(00bEMa, KOJIMYECTBA BELLIECTBA) IPOAYKTOB PEAKIIUH, €CJIA OJHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYECHUH OOmed
HEOpPraHU4eCKOW XUMUH B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIACCHU(PUKALNS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepus, MUKpPOMHUP, MAaKPOMHUP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEIECTBAa, WJEANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusm, 3KocucTema, buocdepa, MeTadoIU3M, Makpo-
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

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

TexHonorusa: XuUMUYECKas TMPOMBIIUIEHHOCTh, METAJUTYPIHsl, CTPOUTENIbHbIC
MaTepHalbl, CEITbCKOXO035HCTBEHHOE MPOU3BO/ICTBO, MMUILIEBAS TPOMBILIEHHOCTD,
dbapmarieBTUYECKass ~ MPOMBIIUICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX
npenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAOB, 3JEKTPOHHAs
POMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBbIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOyYarONIMMHUCS POCCUICKON TpaKJAHCKOW HMJAEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICIICHUIO; HATMYNEC MOTHBAITUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOpPMaMHu I[IOBEJCHUS; HalUYue
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPBhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aii 00pa3zoBaTeIbHON NEITeTbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyyJaromuxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS O CONMAIBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/IAHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUYESOHBIX U TO3HABATEIIbHBIX 3a/1a4, BHIMOTHECHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU IEATEIHLHOCTH,

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYCCKOMY HM HAyYHOMY HACIJICIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;



MHTEpeca U M03HABATEIbHBIX MOTHUBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHAIU3E
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAHUSI [EHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM JAEATEIBbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN U HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3ard COOCTBEHHBIX IKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HaHUS HEOOXOJMMOCTH MCHOJb30BAaHUS JOCTHKEHUM XUMMH IS
peuIeHus BOIPOCOB PALMOHAIIBHOTO IPUPOONIOIb30BAHNS,

AKTUBHOTO HENPUATHSA JEHWCTBHUM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Hs PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIBTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TIPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKU
1 OOLIIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IPEJCTaBICHUs 00 OKPYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YENOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIPABIEHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B PEIICHUU TJI00aTbHBIX MpoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, O0OECIEUYEHUH YCIOBHUI
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 000CHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE HayYHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHHS s
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K TO3HAHUIO, UCCIIEA0BATENIbCKON EATeTbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.

METANIPEIMETHBIE PE3YJIbTATBI



MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiece, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHs, NCCIIeI0BaHNe, HAOTIOACHHUE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

yYHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIIbHBIC, KOMMYHUKATHBHEIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITHAIbHON KOMITETEHITUU 00y4aroInXcs;
CHOCOOHOCTD oOyuarommuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA M YHHUBEPCAIbHBIC y4eOHBIC
JICCTBUS B IO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

1) 0a3oBble JIOrHYecKHe JIeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABJICHHBIMU IIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUM JId KJIAacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHUHU CHMBOJINYECKHE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIpU PEIICHUH YYeOHBIX TO3HABATENHHBIX W MPAKTHUYECKUX 3a7ad, MPUMEHSTH



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB U XUMUYECKUX
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 CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IMPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
000OIIIEeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOIOB
TIO3HAHMSL.

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, KPUTHUYECKH OLICHWBATH ed JIOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

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

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX 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 MEXIpeIMeTHbIe ((pU3nYecKkue 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€ JHAJIOTa W/HITN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPY BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00CyX/1eHNs 1 OOMEHa MHEHUSMHM.

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
BBIMIOJJHEHUHM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3ajJady, BbIOMpaTh Hauboliee
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 pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
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, BHBI IEATCIHHOCTH 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 pe3ysbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTHYECKOU, SHEPTETUUECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJIOBEKA, a TAKXKE IKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30OYXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynsl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
Y T[pEBpalIEHUS DSHEPrUM IMPU XUMUYECKHUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3aMMHOM BJIMSIHUM aTOMOB M I'PYIIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO IPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepadOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHMYECKUX COEANHEHU;

c(hOpMHPOBAHHOCTH YMEHHUIA:

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

COCTaBJISITh YPABHEHUSI XMMHUECKUX PEAKLUUNA M PacCKpbIBaTh MX CYIIHOCTB:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BEIIECTB ISl MILTIOCTPALlUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTb WM Ha3BaHUA IO CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHUCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsSI, MATbMUTUHOBAS KUCIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

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

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
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 THIMYHBIX TMIPEACTABUTEICH Pa3IUIHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: ATKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOXKHBIX A(DHUPOB, KUPOB, HUTPOCOCAMHECHUNW M aMHHOB,
aAMUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, /JU- W  TOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, yMEHHS TOATBEP)KIATh HA KOHKPETHBIX IPHUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTUHEHUH 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, MPUPOHBIN ra3, yrojhb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpPMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEpPaIliy MBICIIUTEILHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE TIPUYNHHO-CIIEICTBEHHBIX CBSI3€U — JJI1 U3YYCHUS CBOMCTB BEILECTB U
XUMHUYECKUX PEAKIUM;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 0 OPraHUYECKOW XUMHUHU JJI1 OOBSACHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEIHMUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKACHUIO XUMHUYECKOW (HOpMYyIbI
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
UCIIOJIb30BaTh MOTYUYEHHbIE 3HAHUS JJI IPUHATUS TPAMOTHBIX pELICHUN MpodiemM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAILUX OPraHMYECKUX BEILIECTB, PELIEHUE 3KCIEPUMEHTATbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTAThl KCIIEPUMEHTA, aHAITM3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA JKMBBIE OPraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

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

C(OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
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 pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MNPHUPOJBI, O MECT€ M 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
MCTOYHUKOB SHEPruHU, B OOECIEUECHHH PAllMOHAIBHOTO MPUPOAOINOIL30BAHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKasi, BOJIOPOJIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON pEeaKlui, XUMUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPeBpAaICHUs] SHEPTUU MPU XUMHUUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHUI; COBPEMEHHbIC MPEACTaBICHUSI O CTPOCHUU
BEIIECTBA HAa ATOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIyYeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



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

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

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

c(OpMUPOBAHHOCTh YMEHUM: KJIaCCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHHUA UM KPUTEPUH JUId  KJacCU(pUKALUU
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 YMEHUH: XapaKTepU30BaTh D3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE U BO30YKIEHHOE SHEPIeTUYECKHUE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIEKTPOHHBIX 000JI0YCK;

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

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBaTh CYUIHOCTb:  OKHCIMTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEPe T’MIPOKCOKOMIUIEKCOB LIMHKA U aTIOMUHUA);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMHMYECKOW pEaKkIUMu B 3aBHCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
o0IMe Hay4yHble MPHUHIMIBI XUMHUYECKHUX MPOU3BOJCTB; IEIECO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUNW NpUpPOIbl — HAONOJEHUE, W3MEPEHUE, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHATUI «MaccoBas JOJs 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€HHUsS BOJOPOJHOrO TMOKa3aTesisi pacTBOPOB KUCIOT M LIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JJAaHO B U30BITKE
(MMeeT MpUMecH); A0 BbIXO/AA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHU ra3oB;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  PEaKlMid  HOHHOTO  OOMEHa,
NOATBEPKIAECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, ONPEACIICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, H3YyYECHUE BIUSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJIoIeHHEeM TpaBml 0€30MacHOro oOpallleHus: ¢ BEUIECTBAMH U JIaOOpaTOPHBIM
o0opyaoBaHueM, GOPMYJIUPOBATH 1ENb UCCIAEAOBAHUS, IPEACTABIATH B PA3JIMYHOM
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
nocyiol W JabopaTOpHBIM 00O0pyJOBaHHEM, OOpallleHHus C BeEIIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTWXKEHUA €€ YCTOMYMBOTO pa3BUTHA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HAydHAS
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XMMUYECKYIO HH(DOpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
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KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipakrueckue o0pa3oBaTe/ibHbIe
padoThI padoThbI pecypenr
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYEeCKOM XMMHUU
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenensHBIE YTIIEBOIOPOIBI — ATKAHBI, 5
IIUKJIOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 8
94 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB H UX 4
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro mo pazneny 35
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3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21
a¢upsl. XKupbl

3.3 YrineBoasl 9
Hroro mo pazaeny 41
Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 AMMHBI. AMUHOKHCIIOTHI. benku 12
Uroro no pazneny 12
Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 6
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucteMa XMMUYECKUX 9
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Uroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hemeramsr 31 3
2.2 Mertaubl 23 2
Uroro no pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

HOBTOpCHI/Ie HN3YUYCHHOTO B 9 knacce

Bxognoe TCCTUPOBAHHC 110 OCTATOYHBIM
3HaHUAM

04.09.2023

05.09.2023

[Ipenmer u 3HaYeHNE OPraHNYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OpPraHMYECKUX COCIUHEHUN DIIEKTPOHHOE
CTpOEHHUE aToMa yriepoja (OCHOBHOE U
BO30YXJIEHHOE COCTOsIHUS). BasieHTHBIE
BO3MO>KHOCTH aToMa yriepoza

06.09.2023

XuMHudecKkas CBI3b B OpraHu4Y€CKUX
coeTMHEHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa
cBsA3el Teopust CTpOEHUS! OPraHNYECKUX
coenquHenuii A.M. bytneposa

11.09.2023

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (heKTH B MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU I

12.09.2023




[IpencraBnenue o knaccupukanuu u
cUCTeMaTHUYeCKasi HOMCHKJIaTypa
(IUPAC) opraHn4eckux BEILICCTB

13.09.2023

Knaccudukanus peakuuii B
OPraHU4YeCKOW XUMHUHU

Cucremarusanusa 1 0000IeHe 3HAHUNA
10 TEME

AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast
dbopMyna, HOMEHKIIATypa 1 U30MepHs,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIT

18.09.2023

19.09.2023

20.09.2023

10

duznueckre 1 XUMAUYECKHE CBOMCTBA
AJIKAaHOB

25.09.2023

11

12

13

14

HaxoxaeHnne ankaHoB B Ipupoe.
CrniocoObl 1osy4eHus U NpUMeHEeHue
QIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOCHUS 1 XUMHYECKHX CBOHCTB,
CIOCOOBI TIOJTyYEHHS U IPUMEHEHHE

Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNieHue MOJIEKYIIPHOU (HOPMYITbI
OpPTaHMYECKOTO BEIIECTBA M0 MACCOBBIM
JOJIAM aTOMOB 3JIEMCHTOB, BXOJAINIUX B
ero coctas. CucremMarus3anus 1
000011IeHrEe 3HAHUH I10 TEME

AJKEHBI: TOMOJIOTHYSCKUM pAan, 06]].[3.5{
(I)OpMYJ'Ia, HOMCHKJIATypa, SJICKTPOHHOC U

26.09.2023

27.09.2023

02.10.2023

03.10.2023




IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEpHs
AJIKEHOB

15

16

17

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKEHOB
[TpakTiueckast pabota Ne 1 mo teme

"ITomydeHue 3TUIICHA U U3YYEHUE €T
CBOMCTB"

04.10.2023

09.10.2023

10.10.2023

18

Pemenne pac4€THbIX 3a/1a4 HA
OIIpEIEIEHUE MOJIEKYJIIPHOM (POPMYJIBI
OpPraHMYECKOT 0 BEIIECTBA

11.10.2023

19

20

21

AJKagueHbl: CONpsKEHHDIE,
HN30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS

XUMHUYECKUE CBOWCTBA COINPSKEHHBIX
JHEHOB

CrniocoObl 1osty4eHus U IpUMeHEeHue
aJIKaJueHOB

16.10.2023

17.10.2023

18.10.2023

22

AJKWHBI: TOMOJIOTUYECKHH psJl, oO1Ias

dbopMyina, HOMEHKJIAaTypa, 3JeKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL,
buznyeckue cBoiicTBa

23.10.2023

23

24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHEIC PCaKkru Ha TpOﬁHym
CBA3b

24.10.2023

25.10.2023




25

CriocoObI mostyueHus 1 IPUMEHEHNE
AJIKMHOB

07.11.2023

26

27

Pemenue 3agau: pacuy€Thl 0 ypaBHEHUIO
XUMHYECKOU peaKkuu

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

08.11.2023

3.11.2023

28

ApEHBI: TOMOJIOTHYECKUH PSIJI, 00IIIast
dbopMyna, HOMEHKIATypa. DIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
OeH3o011a U TOTyoJa, uX (U3NYEcKre
CBOMCTBaA

14.11.2023

29

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMellEeHUs

15.11.2023

30

31

32

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEIMHEHMSI, OKMCIIEHHE TOMOJIOTOB
OeH3ona

OcCo0eHHOCTH XUMUYECKUX CBOMCTB
CTUpOJIa

Pemenne pacu€THbIX 3a/1a4 HA
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpraHUYeCKOro BEIEeCTBa

20.11.2023

21.11.2023

22.11.2023

33

CrniocoObl nostydeHus U IpuMeHEeHue
apeHOB

27.11.2023

34

35

I'eneTndeckas cBS3b MEXKAY pa3IMIHBIMU
KJIacCaMH YTJIEBOIOPO/IOB

Pacu€rbl Mo ypaBHEHUSIM XUMHUECKHX
peakuuii. CucremaTusanus u 06001eHne
3HaHUU 110 TEME

28.11.2023

29.11.2023




36

[Ipupoaustii ra3. IlonytHsie HEDTAHBIC
rassl

04.12.2023

37

38

39

KameHnHbI#1 yroiib v IpOLyKThI €70
nepepadoTKu

Hedth 1 ctocoOs1 e€ nepepaboTku
HedTu. [IpuMenenmne npoykToB
nepepadoTku HeTH

I'eneTnyeckas cBs3b MCKAY pa3JINYHbIMU
KJlacCaMH yrjieBoJOpOA0B

05.12.2023

06.12.2023

11.12.2023

40

[Maorenonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKkLuu
3aMelleHus rajoreHa

12.12.2023

41

42

JleiicTBue 1IeIouYeH Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiicTere
JUTAJIOTCHAIKAHOB C MAarHUEM M [IHHKOM

CI/ICTeMaTI/ISaI_II/IH n 0606H_ICHI/IG 3HaHUH
1o pasacity ((yl"JICBO,[[OPOI[LI»

13.12.2023

18.12.2023

43

KonTponbHas pabora no teme
"Vrnesonopoast"

19.12.2023

44

[IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
TOMOJIOTHUECKUH psif1, oOmiast popmya,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccudukanms,
¢du3nueckre CBOUCTBA

20.12.2023

45

46

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIHPTOB

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

25.12.2023

26.12.2023




47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOWCTB

27.12.2023

48

MHOroaroMHbIe CHUPTHI: ITUICHTITUKOIb
Y TTIUIEPUH, UX (U3HUECKUC U
XUMHUYECKUE CBOUCTBA

09.01.2024

49

50

CriocoObI moTydeH s U IPUMEHEHNE
MHOTOQTOMHBIX CITHPTOB

®deHOoII: CTPOCHUE MOJICKYJIBI,
¢dusnveckue cBorcTBa. TOKCUYHOCTD
deHona

10.01.2024

15.01.2024

51

XuMu4eckue cBoicTBa (heHoa

16.01.2024

52

53

54

CriocoObI mosTydeHus 1 IpUMEHEHNE
denona

[Tpaktuyeckas padora Ne 2. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«CnupThl ¥ (HEHOIIBI»

Cucremarusanus 1 0000IeHNE 3HAHUN
110 TeMe

17.01.2024

22.01.2024

23.01.2024

55

AJbIeruipl ¥ KETOHBI: SJIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmMya,
U30MEepHs U HOMEHKJIaTypa

24.01.2024

56

57

Anbaeruapl ¥ KeTOHBI: U3HYECKUE
CBOMCTBA; peaKINy MPUCOSTUHEHUS
Peakium oxuciieHns U KaueCTBEHHBIE
peaklMK alibJIETUAO0B U KETOHOB

29.01.2024

30.01.2024




58

CriocoObI MOTy4eHUs aTbJICTHIOB U
KETOHOB

31.01.2024

59

60

61

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
CTPOCHHSI UX MOJICKYJT

H3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUecKue CBOMCTBa

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

05.02.2024

06.02.2024

07.02.2024

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
KHUCIIOT

12.02.2024

63

Oco0eHHOCTH CBOWCTB: HENPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucinort. [IpencraBuTtenu BbICIINX
KapOOHOBBIX KHUCIIOT

13.02.2024

64

65

ITonsTue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIOT

CriocoObI nostyyeHus 1 IpUMEHEHNe
KapOOHOBBIX KUCIIOT

14.02.2024

19.02.2024

66

CnoxHbIe 3(OUPHI: TOMOJIOTHYECKUHN PsijI,
obmas popmyina, nzomepus u
HOMEHKJIaTypa

20.02.2024

67

68

dusnyeckre 1 XUMHUYECKHE CBOIICTBA
3¢upos

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOW pEeaKLUH, HA

21.02.2024

26.02.2024




OIIpeJIeTICHuE MOJIEKYIIAPHOI (hopMyIibl
OpPIraHUYECKOI'0 BELECTBA

69

[IpakTuueckas padora Ne 3. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/la4d 110 TCMC
"KapOonoBsie KucioTsl. CloKHbIe

a¢upsr"

27.02.2024

70

71

XKupsr: crpoeHue, pu3nvecKue u
XUMUYECKHE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOICTB JKHUPOB,

COJIeprKalINX OCTaTKH HETpeIeIbHbIX
JKUPHBIX KUCTOT. JKupsl B mpupoje

8.02.2024

04.03.2024

72

MI)IJ'IB, KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC ,HeﬁCTBHe. Ilousarue
O CHHTCTUYCCKUX MOIOIINX CPCACTBAX
(CMC)

05.03.2024

73

['enernueckas cBs3b yIri€BOJOPOIOB U
KHCJIOPOJICO/IEPIKALUX OpraHUYECKUX
BELIECTB

06.03.2024

74

75

Pacuérrl mo YpPaBHCHHUAM XUMHUYCCKUX
peaKkuuit

Cucrematu3anus U 0000IIeHHe 3HAHUN
10 TEME

11.03.2024

12.03.2024

76

OO0m1as XxapakKTepUCTUKA YTJIEBOJIOB U
KJIacCu(UKaIus yrieBoJoB (MOHO-, TU- U
MOJIMCaXapHUIb)

13.03.2024

77

Momnocaxapusl: GU3HUECKUE CBOMCTBA U
HaxOKIECHUE B IIPUPOJE

18.03.2024




78

[IpuMeHeHue rroKo36l, €€ 3HaUYeHuE B
KU3HEJEATECIIBHOCTH OpraHu3Ma

19.03.2024

79

80

81

Jucaxapunbl: caxaposa, MalbT03a U
nakro3a. Haxoxnenue B npupoje u
IPUMEHEHUE AUCAXaPUIOB

[Tonmucaxapuabl: CTpoeHHE
MaKpOMOJIEKYJ, pU3NYECKUe U
XUMUYECKHE CBOWCTBA, IPUMEHECHUE

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

20.03.2024

01.04.2024

02.04.2024

82

Pemenne pacdeTHsIX 3a1a4 Ha
OIIpECIICHUE TOJIHA BBIXOAA IPOLYKTa
peaKuuyu OT TEOPETUUECKU BO3ZMOKHOTO

03.04.2024

83

84

85

Cucremaruzanus 1 00001IeHEe 3HAHUN
0 pasjeny

KonrponbHas pabora no reme
"Kucnopozaconepxaiue OpraHndecKue
coeuHeHus"

AMUHBIL: KTaccupUKAIHS, CTPOCHUE
MoJIeKyJ1, oOuias opmyia, usomepus,
HOMEHKJIaTypa U (pu3nyecKre CBOWCTBa

08.04.2024

09.04.2024

10.04.2024

86

XUMHYECKHE CBOMCTBA alH(PaTHUECKUX
aMUHOB

15.04.2024

87

88

AHUJIVH: CTPOCHUE aHUIINHA,
0COOEHHOCTH XMUMHUYECKUX CBOMCTB
AaHUJINHAa

CriocoObI nostyueHus 1 IpUMEHEHNE
ann(paTHIeCKUX aMUHOB

16.04.2024

17.04.2024




89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
uzomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIC MTPEICTaBUTENH O
AMUHOKHCIIOT

22.04.2024

90

XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, NX
OMOJIOTHUYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOJIU3 NENTUIO0B

23.04.2024

91

92

benku xak npupoaHbIE TTOJUMEPHI;
CTPYKTYpPHI O€JIKOB

XuMunyeckue cBOMCTBa OEJIKOB

24.04.2024

29.04.2024

93

A3oTcozepKalie reTeporuKInIecKUX
coeMHeHUsAX. HyKIIeHHOBBIE KHCIIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKasi POJIb

30.04.2024

94

[IpakTuueckas pabora Ne 4. Pemenue
IKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
«A30TcoaepKaIIne OpraHndecKue
COEZMHEHUS

06.05.2024

95

[IpakTuueckas pabora Ne 5. Pemenune
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«Pacno3HaBaHue OpraHUYECKUX
COECTUHEHUI)

07.05.2024

96

97

KonTponpHas pabota mo Teme
"A30TcoepIKale OpraHnYeCKue
coenuuenus"

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COCIUHEHUN U

08.05.2024

13.05.2024




MCTOJbI UX CUHTC3a —IIOJIMMCPU3alvid U
INOJIMKOHACHCAIUA

98

99

ILmactmaccel. YTunuzanus u
nepepaboTKa MIacTuka

DJ1acTOMeEpbl: HATypaJIbHbBIN
CUHTETHUYECKHE KayuyKu. Pe3una

14.05.2024

15.05.2024

100

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHretnyeckue. Ilonumepst
CIIELIMAJIbHOI'O Ha3HAYEHHUS

20.05.2024

101

[IpakTuueckas padora Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Pacno3HaBaHue mIacTMacc U BOJIOKOHY»
O000I11IeHNE U CUCTEMATU3AIUS
U3y4EHHOI'0 MaTepuaia 1o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

21.05.2024

102

Hrorosas padota (nmpomexyTodHas
arrecranus’”

22.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kontpoabnubie IIpakTuyeckue f{lsyqeﬂnﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypenI
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1
Xumuueckuit snement. M30tonbl
5 CrtpoeHnue JIeKTPOHHBIX 000JI0YEeK aTOMOB, 1
KBaHTOBBIE UMCIa
3 Kiaccupukanust XMMHUIECKHX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTBI)
4 Pacnpenenenue 351€eKTpOHOB IO ATOMHBIM 1
opOuTaIsIM
ONeKTPOHHbIE KOH(UTYpAIIK aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1
COCTOSIHUH
5 ONEeKTPOHHbIE KOH(UTYpaAIITN HOHOB. 1
DIIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 cucTeMa XMMUYecKux annementoB /1. U. 1
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX 1
MMH MIPOCTBIX U CJIOKHBIX BEUIECTB O
rpyIIaM U epruoaam




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

10

Bunpr xummndeckoii cBsa3u. Mexanu3Mbl
00pa3oBaHusl KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKyspHbie
B3aMMOICUCTBHSA

11

12

BaneHTHOCTh U BaJleHTHBIE BO3MOXKHOCTH
aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPbI
MOJIEKYJI C UX FEOMETPUUECKUM CTPOECHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIJIOUIHBIX pacTBOPax

15

16

VcTuHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnornaparst

Crioco0b! BeIpaXKeHHs KOHIIEHTPALUU
pacTBOpOB

17

Pemenne 3aaa4 ¢ UCITIOJIb30BaHHUEM
MOHATUH «MaccoBas J0Js paCTBOpéHHOFO
BCIICCTBA», «MOJIApHAss KOHOCHTpALUI»

18

Knaccudukanust 1 HOMeHKIIaTypa
HEOPraHWYECKUX BEIIECTB




19

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

20

KonTtponpHas pabora no temam «CtpoeHue
aroMma. [lepuoanueckuii 3aKOH 1
HepI/IOI[I/I‘IeCKaSI CHUCTEMA XUMHNYCCKHUX
anemenToB J[.1. Menneneesa», «CtpoeHue
BelecTBa. MHOrooOpasue BeIecTB»

21

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAIICHUS YJHEPTUU IIPU
XUMHYECKHUX PEaKIMIX

22

23

TernoBbie 3 (HEKTh XUMUYECKUX PEaKITHii.
TepMoOXUMHUYECKHE YPaBHEHHS
Bbruncnenus no ypaBHEHUSIM XUMHUECKUX
peakuuii 1 TEPMOXUMHUYECKUM YPABHEHUSIM

24

CKopoCTh XMMHUECKOH peakluu, e€
3aBHCUMOCTH OT Pa3IMYHBIX (PAKTOPOB.
Karanus u xaTanmu3aropsl

25

26

27

['oMoreHHbIe U reTeporeHHbIe peakuu
[Tpaktuyeckas pabora Ne 1 mo teme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU peakuuu"

OO6patumMble 1 HEOOpATUMBbIE PEAKIINU.
XHUMHYECKOE PAaBHOBECHE

28

[TpakTrueckast padota Ne 2 o teme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"




3JI€KTpOJII/ITI/I‘-IeCKaSI JUucconranus.

29 CwiibHBIC U ci1a0blie 2JIeKTPOoauThl. CTeTIeHb
JUCCOLIMAIIUT
Honnoe npousseaenue Bojasl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoaublit
nokazateinsb (pH) pactBopa

31 I'maponus coineit. Peakiuu, mporekaronye
B PaCTBOPAX AJIEKTPOIUTOB
[TpakTrueckast pabota Ne 3 o teme

32 "XuMu4ecKke peakiuy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxkHeimme oKuCIuTenu u
BOCCTaHOBUTEIH

34 Merton 37eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO0) OanaHca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3amayu pa3audHBIX TUIIOB

38 CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
TeMe "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakiuu'
[Tonoxenue Hemetamos B [lepuoanueckoit

40 cucTeMe XMMUYeCcKuXx anneMentoB /1. U.

MeHnnieneeBa 1 0COOEHHOCTU CTPOEHUS UX




aToMOB. PU3NYECKUE CBOUCTBA
HEMETALJIOB

41

42

AnoTponusi HeMETaIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)
Bopopon: nonyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA [ mapu bl

43

["anorensl: HaXOXJIEHHE B IPUPOJIE,
CIocoObI Oy4YeHUs!, PUINYECKUE U
XUMUYECKHUE CBOWCTBA

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJloreHOB

45

46

47

JlaGopaTopHbIe U TPOMBIIIUICHHBIC
CIOCOOBI MOJYYEHHUSI TaJIOTEHOB.
[IprumeHeHne raToreHoB U UX COEANHEHUN

[Tpaktuyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«l"anoreHb»

Kucnopon: nmabopatopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MOTYYESHHUSI,
dbuznyecKkne 1 XUMUYECKHE CBONCTBA.
O3oH. [IpuMeHeHne KUCIOpo1a U 030HA

48

OKcHIbl ¥ IEPOKCHUIBI

49

50

Pemienune 3amau PAa3JIMIHBIX TUIIOB

Cepa: Hax0XXJICHHE B MIPUPOJIE, CITOCOOBI
MONy4eHUsl, PUINYECKUE U XUMUUECKHE
CBOMCTBA

51

CepoBoaopon, cyabpuasl




52

Kucnopoacoaepxaiiiue COeJUHEHNS CEPBI.
Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI

53

54

55

[IpakTuueckas padora Ne 5. Pemenue
IKCIIEPUMEHTANIBHBIX 33134 1o Teme «Cepa
U €€ COCIMHECHUS

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI
noTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMHAK, HUTPHUIbI

Kucnopoacoaep-xaiue coeMHEHUS a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOI KUCJIOTHI

56

[Ipumenenue a30Ta U €ro COCAMHEHUH.
A3oTHBIE y1OOpeHHS

57

58

docdop: HaxOKIEHHE B TPUPOAE, CIIOCOOBI
NOJTy4eHHs, PU3MUCCKUE U XUMHUCCKHE
cBoiictBa. @ochunbl u pochun

Oxkcunsl pocdopa, pochopcoaepxarine
kucnoTsl. Conu GpochopHO KUCTOTHI

59

[Ipumenenue docdopa 1 ero coeTMHEHUN.
®dochopHbie yoopeHust

60

61

62

[IpakTuueckas pabora Ne 6 Pemienue
IKCIIEPUMEHTAITLHBIX 33724 10 TeMe «A30T
u hocop U UX COSTUHEHUS

Yrnepoa: HaXx0XIeHUE B PUPOJIE,
AITOTPOIHBIE MOIUPUKALINY; (PU3HUECKUE
¥ XUMHYECKHE CBOWCTBA TPUMECHEHUE
Oxcun yriepoaa(ll), oxkecua yrinepona(1V),
yroJIbHAsE KHCIIOTa U €€ CONH

63

Pemrenne 3aaa4 pa3JIu4YHbIX TUIIOB




KpeMmunii: HaxoK1eHue B IPUPOJE,

64 CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U
XUMHUYECKHE CBONCTBA

65 Oxcupn kpemuusi(1V), kpeMHUEBast KMCIIOTA,
CUJTHKATBI

66 [IpruMeHeHrne KpEMHHUS U €r0 COSTMHEHUH.
Crekii0, €ro noyiyueHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3nuvHbIX TUTIOB

68 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
teme "Hemeramibr"

69 KonTponbhas pabota no Teme
"Hemeranmsr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThl, KOPPEKITUs OMIHOOK
[Tonoxxenne meramnos B lleproanueckon

71 CUCTEME XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

7 O6mue ¢puznyeckre CBOMCTBa METAIIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetauioB. Kopposust MetanioB

74 Pemenne 3a1a4y pa3nu4HbIX TUIOB
DNEKTPOXUMHUYECKHIA Psi/T HAMTPsHKSHUN

75 MeTansioB. O01mue crnocoObl MOTyYeHHS
METAJIJIOB
OO6mas xapakrepuctuka metayioB |A-

76 rpynnsl [lepuoanyueckoit cucTeMbl

XAMHUYECKHX 3JIeMEHTOB. HaTpuii u kanui:




nosrydeHue, GU3nIecKue 1 XUMHUICCKHE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIICCTB
U UX COSTUHEHUN

7

Oo6mas xapakrepuctuka metamioB |1A-
rpymusl llepuoanyueckoi cucrteMsl
XAMHYECKHUX 3JIEMEHTOB. Maruui u
KaJbIUil: Mody4YeHue, (pu3ndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCANHEHUIN

78

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

AnoMuHUH: Iony4yeHue, pusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,
TUIPOKCOKOMILIEKCHI aJIFOMUHUS, UX
IIPUMEHEHNE

Pemenune 3amau Pa3JINYHBIX TUIIOB

82

83

84

[IpakTuueckas pabora Ne 7. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
«MeTtael r1aBHBIX MOATPYIII»

OO11ast XapakTepUCTHKA METAJIJIOB
no6ouHbIx noarpymi (b-rpymm)
[lepromuveckoil CHCTEMBI XUMHUECKUX
JJIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA
XpoMa U €1ro COCHHHCHHﬁ, HUX IPUMCHCHUC




85

Baxwuelime coelMHEHNS] MapraHia.
IlepmaHranat Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusuyeckue 1 XUMUYECKHUE CBOMCTBA
JKenesa u ero coenuHeHun. llomydenue u
IIPUMEHEHHUE CILIABOB KEIE3a

87

88

Pusnyeckne 1 XMUMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHNM, UX IPUMEHEHUE

duzndyeckre U XUMHUYECKHE CBOMCTBA

OWMHKA U €ro COGHHHGHHﬁ, HUX IIPUMCHCHHUC.
FI/I,I[pOKCOKOMHHeKCLI OWHKa

89

[IpakTuueckast padora Ne 8. Pemenue
IKCIIEPUMEHTANIBHBIX 32124 I10 TeMe
«MeTtasibl MOOOYHBIX MOATPYIIID

90

91

92

Pemenne 3a7a4 pas3sjIM4YHbIX THIIOB

O000111eHHE U CUCTEMATU3ALMS
U3Y4EHHOT'O MaTepuaa o TemMe
"Mertaier"

Kontponbnas padota mo teme "Metaisr"

93

94

95

AHanm3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKITUs OMHOOK

Poinb xumuu B o0OecrieueHHN YCTOﬁQHBOFO
Pa3BUTHA YCIIOBCUCCTBA. IlonsTue o
HAaYYHBIX MCTOAAX UCCIICAOBAHU BCILICCTB

Hayunble npuHIAIIBEI OpraHu3annuu
XUMHYECKOI0 IIPOU3BOJICTBA.
[IpomblnieHHBIE CITOCOOBI MOTY4YEHUS
BAKHEUILINX BELIECTB




XUMHUYECKOE 3arpsAI3HEHUE OKPYKAIOIIEN

96 1
Cpezbl M €ro MOCIEICTBUS

97 XHUMHA U 310POBbE YEIOBEKA. 1
JlexapcTBeHHbIE CpenCTBa

98 Xumug uy. Poas xumun B o0ecrieueHuu 1
NUILEBOH 0€3011acCHOCTH

99 KocMmernueckne n napdromepHbie 1
cpezncTBa. beiToBast Xumus
XuMHs B CTPOUTENBCTBE. BakHemne

100 CTPOUTENBHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl

101 XUMHUS B CEIbCKOM XO035ICTBE. 1
Opranuyeckre 1 MUHEpaJIbHbIE YA00pEHUS

102 Urorosas pabora (mpomexxyTouHas 1
aTTeCTaIus)

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




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

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe obimecTBo «3naTenscTBoO
«IIpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., JIynun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA
Xumus. 10 knacc. [IpopunbHeiii ypoens - HoBommuckuii M.,
Hosommnuckas H.C.

Xumus. 11 knacc. [IpodunbHsiii ypoBers - HoBommnckuii MU,

Hosommuckas H.C.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru/

http://him.1september.ru/



