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MNOACHUTEJIBHASA 3AIINCKA

OOmiee 4YHCIIO 4YacoB, MPEAYCMOTPEHHBIX [JJIsi M3yYEeHHUs] XUMHUU Ha
yrayOJIeHHOM YPOBHE CpeIHEro 001ero oopa3zoBanus, coctaisieT 204 yacos: B 10
kiacce — 136 gacos (4 uyaca B Hegemo), B 11 kinacce — 136 yacos (4 vaca B HEIEIIO).

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeaHero ootero oopazoanus(DOIT
COO), npencraBieHHbix B denepanbHOM TOCYIapCTBEHHOM 00pa3oBaTEILHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBarelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yIoMX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMbBI, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu passutus Bocniutanus B Poccuiickonn @enepanuu Ha niepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIUIYOJIEHHOTO H3Y4YEHHUs 3aHMUMAaeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro O0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJIKEHU OOyYEHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XWMHMM Ha3Hay€HUE INpeaMeTa «XHUMHUS» IOJTydaeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSL CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOJUYECKAs, peaau3alusi KOTOpoW obecreynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS O0YyUaIOIIUXCS CPEACTBAMHU ITPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOI0 NMpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4YeHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax WTOTOBOM aTrTecTanud B (QopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.



[Iporpamma jyist yriryOJIEHHOTO U3yUEHUS] XUMUH

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIEpKaHUE, 0053aTeIbHOE
JUIST W3YYEHUS B paMKaxX OTACHBHBIX MPOPUICH, NpeaycMaTpUBACT
pacmpesiefieHie W CTPYKTYPHPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e TA&T MPUMEPHOE paCIIpeACIICHIE YICOHOTO BPEMEHH, PEKOMEHIYEMOTO JIJIs
W3YUYCHHUSI OTNICJIbHBIX TEM;

e IpeUiaraeT MNPUMEPHYI0 TMOCIENO0BATEIbHOCTh HW3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e J1aéT METOJMYECKYIO MHTEPIIPETALINIO IEeJEH U 3a/lau U3YUYEHUs MpeaMeTa
Ha yrIIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJEPKATEIBHOW XapaKTePUCTUKU
IUTAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30BaTeIbHOM
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  OOydYaromierocsi IO  OCBOEHUIO
COJZIEpKaHMs IIPEeAMETA.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B NPOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
MPEEMCTBEHHOCTh C OOY4YE€HHEM XUMHUM Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a npeiesiaMi yCTaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOM) COCTaBISIONICH cojepKaHUsl y4eOHOro mpenMera «XuMUs»
0CTaéTCsi BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYEHUU TMPEIMETOB 0a30BOro M YriyOJE€HHOrO YpPOBHEW B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C MTOCIEAYIOIIUM 3TArlOM MOJTYyUYECHHS] XUMHUECKOTO 00pa30BaHuUs
B paMKax W3YyYCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JYCLUUIUIMH B By3aX ¥ OpraHu3alusX CpelHero mpodeccruoHalIbHOro 00pa3oBaHusl.
B aroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclpeHue u YIUIYOJICHHE TEOPETUYECKONW U TMPaKTUYECKOW TMOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00y4eHHUs, B TOM YHUCIE C
MEPCIeKTUBONM  TOCJEAYIOIETO TOJYyYEHUsS XUMHUYECKOro oOpa3oBaHuUs B
OopraHu3anusx MnpopecCuoOHAIbHOTO o0pa3oBanus. Hapsgy ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO Kk TIaHUpPyEeMBIM pe3ysbTaTaM OCBOCHHS (enepanbHON
o0pa3oBaTeIbLHOI MPOTPaMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MPeMeTa
«XUMHUS» OPUEHTUPOBAHO TAKKE Ha pelIeHUE 3a7ay BOCIIUTAHUS U COLUAIBHOTO



pa3BUTHS O0ydaromuxcs, Ha (HOPMUPOBAHUE y HHUX OOIMIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHUH paloHaIN3alMi y4eOHOTO TpyJaa M OOOOIIEHHBIX CHOCOOOB
JESTEIIbHOCTH, UMEIOUTNX MEXKIUCIUTUTMHAPHBINA, HAATIPEIMETHBIN XapakTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeaeneHnu moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B IMPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusgx 6a30BOTro U yriryOIEHHOTO YpOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkanus KypcoB «Opranudeckas xumus» ©u  «OO0mas u
HEOpPraHWYEeCKasi XUMUS» COCTaBISIET COBOKYIHOCTb TMPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMaA
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO O0JIbIINI 00bEM (PaKTOIOIMUECKOTr0 MaTepuaia.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4€HHsS NpeaMeTa oOecredeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEIUYECHHS 00bEMA 3HAHUI O XMMHUYECKHUX 3JIEMEHTaX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YTIyOJeHUs TPEACTABICHUN O CTPOSHUH
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKHM 3PEHUS XUMHUYECKOW KMHETHUKU U TEPMOIAMHAMUKHU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOYKH 3PEHMS
HYHEPreTUYECKUX U3MEHEHHH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAKKE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpa3oBaHus. M3yueHHe THUIOB peakUuil JOMOJIHAETCS
dbopMHpOBaHHEM TPEJCTABICHUNA 00 DIEKTPOXMMHUYECKHX Mpoleccax |
AIEKTPOJIN3€E PACIUIABOB U PACTBOPOB BEILIECTB. B Kypce opraHndeckoil XuMuu rnpu
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaensercs ocoboe
BHHUMAaHHE BOIMIPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEP KaHUE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS MU3YUCHHUS JJIsI KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHI)
OKa3bIBAIOT BIMSHHUE CMEXHBIE TMpEeAMEThl. Tak, Hampumep, B COJCpPKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 60b110€ 3HauyeHue OyayT
MMETh AJIEMEHTHI YueOHOro Marepuasa rno oouieit xumuu. [Ipu nzyyenuu npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMUU U B (PU3HUKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYToe.



B TO Xe BpeMa B COAEp)KaHMM IIpeaMETa U1 KJIAcCOB XUMHKO-
ounonorunueckoro npoduiast OONbLINI yAENbHBIM Bec OyaeT MMeTh OpraHHYecKas
xumus. B 3ToM ciydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00J1€€ 00CTOSITENIBHOTO
PaccMOTpEHMsI XUMUYECKOM OpraHU3alMy KIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IMPUMEpY, TAKUE CTPYKTYPHBIE KOMIIOHEHTBI, Kak
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
NULIEBAPEHUS.

B mnane ¢opmupoBaHMS OCHOB HAydyHOTO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWM HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-HayuyHblE MpeaMeThsl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyenuu yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakxkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3oBaHusi (Ha 6a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHONM 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IIPAKTUUECKOM AEITETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1aun Ha
yrayOJ€HHOM YpOBHE H3YYEHHS MpEeAMETa MpearnojaraeT peanu3aluio TaKuX
LejeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  PEHIEHUH  MpodJieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
0o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphbl YEJNOBEKAa, a TAaKXKE 3KOJOTUYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOM Cpele;

e OCBOCHME CHUCTEMBI 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX MPUHLIMIAX XUMUYECKOTO POU3BOJICTBA;



dbopmupoBaHme y O0yJarOIIIXCSI OCO3HAHHOTO MOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN JUIsI OOBSICHEHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Mpo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJOrMUECKOM 0€30I1aCHOCTH IOCIIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPaOOTKOM BEIIIECTB;
yIIIyOJICHUE MPEJICTABICHUN O HAyYHBIX METO/IaX MO3HAHUS, HEOOXOIUMBIX
JUI TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIES, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM )KU3HMU.

B nuane peanm3anuu IMEpBOOYEPEAHBIX BOCHUTATENBHBIX W Pa3BUBAOIINAX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHH TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHUI0O  Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromuxcsi, (GopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCIIOBHIO YCTEITHOMN MPpo(eCCHOHAIBHON U 0OIIECTBEHHOMN JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
TOJIE3HOM SKOJIOTUYECKOM JIESTEIIbHOCTH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTajieil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE 2P (HEKTH B MOJIEKYJIAX OPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuil (IUPAC) u TpuBmanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIeCTB U MaTepHUajiaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNEruApUPOBAHUs, IUKIN3ALMKU, TUPOJIN3a, KPEKNHra, ropenus. IIpencrasienue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOEHUS U XUMHYECKUX CBOWCTB MAJBIX (ITUKIIOTIPOTIaH, IIUKI00yTaH) i OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OopOuTaneil yriaepoja, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHMs, 3aMEIIECHUS B O-II0JOKEHUE IPU JIBOWHOW CBS3M,
noauMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peaknu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuzanus conpsskEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA aIKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTrieBoAopoabl (apeHsl). ['oMOIOrHMYecKuid psiJi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KameHHbI# yroas u nmpoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HedTu:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOEHHUE TaJOTEHIIPOU3BOJHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KiIaccoB (oOeciBeYMBaHHE OPOMHON WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKomyeHUE C¢ koyekiusiMu «Hedts» u «Yromwy, ¢ oOpasnamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHHWE MOJIEKyNl (Ha mpuMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMHUYECKME CBOMCTBA: pEaKIUU 3aMEIIECHUs, JAETUApPATALNH, OKHUCICHHS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepusi. OcoO0eHHOCTU (HUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
OeHzonpHOrO siapa. dusmueckue cBorcTBa (PeHosa. OCOOEHHOCTH XUMHYECKHX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyMIibl. ['oMosiorudeckue psipl ajibJIETHAOB M KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETU]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XUMUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCI0Thl. CIIOCOOBI MOMYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U mojucaxapujbl). MoHOcaxapuabl: TIIOKO03a, (QpyKTo3a, rajgakrosa, pubdosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTH OpraHu3Ma. /ucaxapuael: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W 1eumoio3a. CTpoeHue MakpoMOJIEKyJl Kpaxmania, TJIUKOreHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIE amMMuaka. Kimaccudukarms aMuHOB:
anupaTUUYeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudarndyeckux aMuHoB. l[loinydeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakuusi TMOJUKOHJCHCAIINK, O0O0pa3oBaHHE TENTUIHOU CBSI3U.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre COeTUHEHUs» U «Pacrmo3HaBaHUe OPTraHUYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIPHBIX COEJUHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJbHBIX 3anad 1o Teme «Pacrno3HaBanne
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
dboTtocuHTe3, NbIXaHUE, OENTKW, YIJIEBOJbIL, KHUPbI, HYKICHHOBbIE KHUCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NULIEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IWUTaHWI,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoandeckas cucTeMa XMMHYECKHAX DJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 IPYIIIAM U IIEpUOAaM. 3HaAYEHHUE IEPUOTUIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJUHA CBI3U. [[0sIpHOCTH, HANIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucranminoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MacChl BEILECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE ¥ reTEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTeneHb  OKUCIICHHS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKONW pEaKIMU M TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriaepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'asioreHoBOoAOpOabl. BaxHelmme Kucaopoacoaepkaiime
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kuciaopoaa. Ou3nyeckue U XMMHUYECKUE CBOWMCTBA M NMPUMEHEHUE KHCIOPOJa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COCIMHEHHUI. A30THBIC yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXJAeHWE B MOpuUpojae. AJUIOTPONHbIE  MOAUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEUIECTB, OOPa30BAaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUS U ero coeanHeHni. CTEKIO0, ero noJy4eHue, BUIbl CTEKIIA.

[Tonoxxenne MetayyioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHui  metauioB.  OOmme  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTtpuii u kanuii: nonydenue, GU3n4ecKue 1 XuMUYECKHUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB W HMX COCIUHECHUI.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTaiwioB noOouHbix mnoarpynn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKre U XUMUYECKHE CBOWCTBA JK€Jie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKHE W XHUMUYECKHE CBOHCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHUE KOJUIEKUMH «MeTalulbl W CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJ104Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPO/Ia
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYIII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg ©  300poBbe 4enoBeka. JlekapcTBeHHble cpencrtBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHeie cpenactBa. beitoBas xumwus. [IpaBuia
0€30I1acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pHalibl, KPACKU, CTEKJIO, KepaMUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
pPacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOM U MOJISIPHOM KOHLIEHTPAILIMK BEIIECTBA B
pacTBope, A0JIM BBIXO/1a MPOYKTa PEaKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHSITHM, MPUHATHIX B OTJAEIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMAeMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYNE MOTUBALIUH K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [MO3HABATEILHOM M MPAKTHUUYECKON JesATEIbHOCTU
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax H MOpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHHUSI K TPOIECCY TBOpPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OPMAITUU O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl IEHHOCTEH 3M0poBOro U 0Oe30MacHoro odOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HMHAWBUAYATHBHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  Y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYEeCKOMY U3YyUYEeHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aluud COOCTBEHHBIX >KHU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM, BIIHSHUSI
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, MNPUHOCAIIUX BpEl OKPYKAIOLIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHenM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TNPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LIEJIbIO MOIYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTHM K  HEMNPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHUSI TPOTrPAMMbl IO XUMHUU Ha YPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCallbHbIe y4ueOHble NeHCTBHs (ITO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIOCOOHOCTD O0yJaroIIIXCS WCITI0JIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIIBHON U COIMAIbHOU MIPAKTHUKE.

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

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

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

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElICHUH Y4eOHBIX TMO3HABATENIbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
W3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolrecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
IIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMalMel: MPUMEHITh MEXIpEAMETHbIE ((pU3NYECKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TUAI0Ta U/ WA
JMCKYCCHH, BBICKA3bIBATh UJieH, OPMYIUPOBATH CBOU MPEIJIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICJOBAHUIO CBOHCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUH Ha yriayOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XuMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
IPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. VM. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0O CUMBOJIMKY JJISI COCTABIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIECTB JJISl MILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTAaHABIMBATh MPHUHAJJICKHOCTh M3YyUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, AlleTHJIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJI XUMUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa 1151 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IUKIOAIKAHOB, AJIKEHOB, AJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JAU- W  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE TPOAYKTOB NEepepadbOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OpPMUPOBAHHOCTH YMEHHSI IPUMEHSATH OCHOBHBIE OTEPAIIUN MBICIIUTEIHLHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl MO0 HAXOXKICHUIO XHUMHYECKOH (HOPMYIIBI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHOro oOpamieHusi ¢ BeHIeCTBaMU M J1A0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHUYECKH 11e7IeCO00pPa3HOr0 MOBEACHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH roka3zaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeEopraHumdeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPTeTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTA M, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pPacTBOP, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AJIEKTPOIUTHUUYECKON MUCCOIUAINU, TMEPUOINYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIUUECKUN S3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX PEAKIHM, TEePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTHUUYECKON JAEATEIBHOCTH YEJIOBEKa, OOIIMX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XHMHYECKOM CBSI3M M THUIMA KPUCTAUIMYCCKOW pPEMETKH, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUH: KJIACCU(DUITMPOBATH: HEOPTAaHNIECKUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIIeCTB, TEIUIOBOMY 3(P(GEKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHS PACKpPhIBATh CMBICI MEPHOIMYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHUPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aelcTBuil (mpuniui Jle [llarensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAS] KOHIICHTPAaLIM;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW PpEaKIMu, PEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh MTPaBUiIa TIOJIb30BAHUS XHMHUYIECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3Mbl ONMPEIEIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUICCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8 0 0
bytneposa
Wroro mo pazneny 8
Pazpnen 2. Yraesomnopoabst
21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 11 0 0 bu6nunorexa LIOK
' [MKJIOAJIKAHbI https://m.edso0.ru/7f41837c
29 HenpenenbHbie yrneBogOpOIbl: aJKEHbI, 19 0 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/7f41837c
bubnmorexa LIOK
2.3 A 14 0 0
POMATHHCCKHE YIIICBOIOPOEI (apCHED) https://m.edsoo.ru/7f41837c
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOLOB U UX 4 0 0 bu6muoreka [JOK
' nepepaboTKa https://m.edsoo.ru/7f41837c
but6mmoreka [IOK
2.5 r 4 1 0
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.edsoo.ru/7f41837c
Hroro mo pazneny 52
Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHust
3.1 Crnuptsl. ®eHon 18 0 1 Bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

KapOoHuabpHBIE COSTUHEHUS: allbJICTU/IBI U
3.2 keToHbl. KapOoHoBbIe KUCTOTHI. CIIOKHBIC 31 0 1
a¢upsl. XKupbl

bubnunorexa LIOK

. 1 0
3.3 YrieBoasl 9 https://m.edsoo.ru/7f41837c

Uroro mo pazneny 58

Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 1 2 buGnuorexa [IOK

https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 12

Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA

5.1 BBICOKOMOJIEKYIIIpHBIE COETMHEHUS 6 0 1

Hroro no paszneny 6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucreMa XMMUYECKUX 9 0 0
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 13 1 0
BEIIIECTB
bubmuorexa [JOK
13 X 24 1 3
HMHTACCKHE peaiiit https://m.edsoo.ru/7f41837c
Hroro no paszneny 53
Pasnen 2. Heoprannueckasi xumusi
bu6nmoreka [JOK
2.1 H 41 1 3
eMeTALIRT https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
2.2 Meran 33 1 2
TALRT https://m.edsoo.ru/7f41837c
Hroro no pazneny 74
Paznen 3. Xumus 4 )Ku3Hb
31 MeToanl TO3HAHUS B XUMHH. XUMHS U 9 0 0
KA3Hb
Hroro no pazneny 9



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136



HOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer u 3HaYECHUE OPTaHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPTraHUYECKUX COCTUHEHUMN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoaa

XuMuYeckasi CBSI3b B OpraHUYECKHIX
coenuHEeHUsX. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsA3EH

Teopust cTpoeHUsI OPraHUYECKUX
coenquHenuit A. M. byrneposa

1 Hepena

1 Hepena

1 Hepensa

2 HegenAa

Bunsl nzoMepun: CTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COEMHEHUI

2 HegenA

[IpencraBnenue o kKIacCUPUKALNHA U
CHCTEMaTHUECKass HOMEHKIIATypa
(IUPAC) opraHn4eckux BEIICCTB

2 HegenA




Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

3 HegenAa

10

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopmysa, HOMEHKJIATypa U U30Mepus,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYIT

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

3 HepenA

3 HegenA

4 Hepens

11

HaxoxneHnne ajkaHoB B Ipupoie.
CriocoObI mosTydeHust 1 IPUMEHEHNE
AJIKaHOB

4 Hepens

12

[uxnoankansl: o6mas Gopmyna,

HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH

CTPOCHUA U XUMHUYCCKHUX CBOﬁCTB,
CIIOCOOBI MOJIYUYCHUA U IPUMCHCHUC

4 Hepens

13

Pemenne pacuéTHbIX 3a1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
OPTaHUYECKOTO BEIIECTBA 10 MACCOBBIM
JOJIAM aTOMOB 3JIEMCHTOB, BXOJAINIUX B
ero coctas. CucremMarus3anus 1
000011IeHNEe 3HAHUIT IO TEME

5 Hepena

14

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias

dbopMyia, HOMEHKJIATypa, 3JeKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CTpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

5 HepenA




15

Du3nyecKre 1 XMMUYECKUE CBOMCTBA
ankeHoB. [IpaBriio MapkoBHHKOBA

5 HepenA

16

17

18

CriocoObI mostyueHus 1 IPUMEHEHNE
AJIKCHOB

[TpakTrueckas padota Ne 1 mo teme
"[lonydyeHue 3TUIICHA U U3YYEHUE €T
CBOMCTB"

Pemenune pacu€tHbIx 3a1a4 Ha
orpezeNieHue MOJIEKYIIPHON (HOpMYIIbI
OPraHNUYEeCKOro BEIIECTBA

6 HegenA

6 HegenA

6 HegenA

19

AJKaueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHBIE, KYMYJIHMPOBaHHBIE.
OCc00CHHOCTH AJIEKTPOHHOTO CTPOCHUS

7 HepenA

20

21

XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTIUEHOB

CriocoObI nostyueHus 1 IpUMEHEHNe
aJKaJueHOB

7 HepenA

7 HepenA

22

AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as

dbopMyia, HOMEHKJIAaTypa, 3JEKTPOHHOE U

MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
dbuznyeckue cBoiicTBa

8 HepenA

23

24

XMMHYECKHE CBOMCTBA aJIKUHOB

KauecTBeHHEIC pPCaKknu Ha TpOﬁHym
CBA3b

8 HepenA

8 HepenA

25

CrniocoOblI MostydeHus U IpuMeHEeHue
AJIKMHOB

9 HepenA




26

Pemenue 3agau: pacdy€Thl 0 ypaBHEHUIO
XUMHUYECKON pPeaKInu

9 HepenA

27

28

29

Cucremarusanus U 0000IeHUE 3HAHUN
10 TEME

ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOTYoJIa, HX (PU3HUECKUE
CBOMCTBaA

XHUMHUYECKHE CBOMCTBA APCHOB: pCaKIIUH
3aMCIICHUA

9 HepenA

10 HepenA

10 Hepens

30

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOEANHEHHNS, OKUCIIEHUE TOMOJIOTOB
OeH3ona

10 HepenA

31

32

33

Oco0eHHOCTH XUMUYECKUX CBOUCTB
CTHpOJTA

Pemenue pacuérHbIx 3a1a4 Ha
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI
OpPraHUYEeCKOro BELIeCTBa

CriocoObI nostyyeHus 1 IpUMEHEHNE
apeHoB

11 Hepens

11 Hepens

11 Hepensa

34

I'ereTmueckas CBI3b MCKIAY pa3IniYHbIMU
KJracCaMH yIrj€BOJOpPOJ0B

12 Hepens

35

36

Pacu€tel o ypaBHEHUSIM XUMHUYECKUX
peakmuii. CucreMaruzaius u 0000IIeHHEe
3HAHUH 110 TEME

[Ipupoaustii ra3. IlonytHsie HedTAHBIE
rasbl

12 Hepens

12 Hepens




37

KameHnHBI#1 yroiib 1 IpOIyKTHI €70
nepepadoTKu

13 Hepena

38

39

40

Hedtb 1 ciocoOb! €€ mepepaboTKH.
[IpumeHneHnue npoyKTOB IepepadoTKu
HeTH

['eHeTHUeCKas CBSI3b MEXKIY pa3TMYHBIMU
KJIacCaMH YTJICBOJIOPOIOB

raJ'IOI‘CHOHpOI/ISBOI[HLIC YrieBO4OpOaAOB:
QJICKTPOHHOC CTPOCHUC, pCaKIIUMKU
3aMCIICHUA IraJIoTrcHa

13 Hepena

13 Hepena

14 Hepens

41

JleWicTBue 1Ieo4uei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicTere
JUTAJIOT€HAIIKAHOB C MarHUEM U [IUTHKOM

14 Hepena

42

43

CucreMmarusanus 1 0000IeHNE 3HAHUN
o pazzaeny "Yrieroaopoasr"
KonTponbHas pabota mo Teme
"Vranesonopoast"

14 Hepens

15 Hepena

44

Hpe]leJ'II)HI)Ie OAHOATOMHBIC CIIMPTHI:
TOMOJIOTMUYECKUH psizl, oOmiast popmya,
CTPOEHUE MOJIEKYJI, H30MEpPHUS,
HOMEHKJIaTypa, KJlacCu(pHUKaIHs,
¢du3nueckre CBOUCTBA

15 Hepena

45

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOATOMHBIX CIIUPTOB

15 Hepena

46

CrniocoOblI MostydeHus U IpuMeHEeHue
OJIHOATOMHBIX CIIHPTOB

16 HepenA




47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
HU30MEpHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOWCTB

16 HepenA

48

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

16 HepenA

49

50

CriocoObl MNOJIY4YCHHA U IPUMCHCHUC
MHOI'OAaTOMHBIX CITMPTOB

@DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE
cBoiicTBa. TOKCHYHOCTH peHOIa

17 Hepens

17 Hepens

51

52

XuMu4eckue cBoiicTBa (heHoa

CriocoOb!I MmoTyueH s U IPUMEHEHUE
denona

17 HepensA

18 HepenA

53

[IpakTuueckas pabora Ne 2. Pemenue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"CriupThl U peHonb!"

18 HepenA

54

55

56

Cucremarusanus 1 0000IeHNEe 3HAHUN
10 TEME

AnbAeTubl U KeTOHBI: DJIEKTPOHHOE
CTpOeHHE KapOOHUILHOU TPYIIIIHL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmMya,
A30MEPHUS U HOMEHKJIATypa

Anbaeruipl U KeTOHBI: PU3NYECKUE
CBOMCTBA; peaKIMU MPUCOCTUHEHUS

18 HepenA

19 Hepena

19 Hepens

57

Peakimu oxucieHns 1 KaueCTBEHHBIE
peaKIy aJIbJIETHI0OB U KETOHOB

19 Hepena




58

CriocoObI MOTy4eHUs aTbJICTHIOB U
KETOHOB

20 HepenA

59

60

61

OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS UX
MOJIEKYJI

H3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOMCTBA

XHUMHUYECKHE CBOMCTBA MMpCACIbHBIX
OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

20 HepenA

20 HepenA

21 HepenA

62

Oco0eHHOCTH CBOICTB MypaBbHUHON
KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
KHUCIIOT

21 HepenA

63

Oco0eHHOCTH CBOWCTB: HENPEENIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucinort. [IpencraBurenu BpICIINX
KapOOHOBBIX KHUCIIOT

21 HepenA

64

65

ITonsTue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIOT

CriocoObI nostyyeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

22 HepenAa

22 Hepens

66

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

22 HepenA

67

68

duszndyeckre U XUMUYECKIE CBOMCTBA
3¢upoB

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOW pEaKLUH, HA

23 HepenA

23 Hepens




OIIpeJIETICHUE MOJIEKYIIIPHON (HhOpMYJIBI
OpPraHUYECKOI'0 BELECTBA

69

[IpakTuueckas padora Ne 3. Permenue
SKCIICPUMCHTAJILHBIX 3aJla4d 110 TCME
"KapOoHoBsie KuciOThl. ClOKHBIE

a¢upsr"

23 HepenA

70

71

XKupsr: crpoeHue, GU3NUECKUE U
XUMUYECKHE CBOUCTBA (TUAPOITU3)

Oco0eHHOCTH CBOICTB JKHUPOB,

COJIeprKalINX OCTaTKH HETpeIeIbHbIX
JKUPHBIX KUCTOT. JKupsl B mpupoje

24 HepenA

24 HepenA

72

MI)IJ'IB, KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIICC ,HeﬁCTBHe. Ilouarue
O CUHTCTHYCCKHUX MORIMIINX CpeI[CTBaX
(CMC)

24 HepenA

73

['enernueckas cBs3b YIi€BOJOPOIOB U
KHCJIOPOJICO/IEPIKAILUX OpraHUYECKUX
BELIECCTB

25 Hepens

74

75

Pacuérrl mo YpaBHCHUAM XUMHUYCCKUX
peaKkuuit

CucremaTu3aiys U 0000IIeHHEe 3HAHUN
10 TEME

25 HepenA

25 Hepens

76

OO0m1as XxapakTepUCTUKa YTJIEBOJIOB U
KJIacCU(UKaIus yriIeBog0B (MOHO-, IU- U
MOJIMCaXapHUIb)

26 Hepens

77

Momnocaxapusl: GU3HUECKUE CBOMCTBA U
HaXO0XJICHHE B IPUPOJIE

26 HepenA




78

[IpuMeHeHue roKo3bl, €€ 3HaUYeHuE B
KU3HEJEATECIIBHOCTH OpraHu3Ma

26 HepenA

79

80

81

Jucaxapunbl: caxaposa, MaabT03a U
nakro3a. Haxoxnenue B npupoe u
IIPUMEHEHUE AUCAXaPUIOB

HOHHC&X&pI/IHHZ CTPOCHUC
MaKpOMOJICKYII, (bHSH‘ICCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

27 Hepens

27 HepenA

27 HepenA

82

83

84

Pemenne pacdeTHsIX 3a1a4 Ha
OIIPECIICHUE TOJIH BBIXOAA IPOLYKTa
PEeaKIuu OT TEOPETUYECKU BO3MOKHOTO

Cucremaru3zanus 1 000011eHne 3HAaHUN
10 pazjerny

KonTponbHas padbora no teme
"Kucnopozaconepxamue OpraHnyecKue
coeuHeHus"

28 HepenA

28 Hepens

28 HepenA

85

AMUHBIL: KTacCU(pUKAIHS, CTPOCHUE
MOJIEKYJI, oOmast popmyiia, u3oMepus,
HOMEHKJIaTypa U (PU3HYECKUE CBOWCTBA

29 HepenA

86

87

88

XUMHYECKHE CBOMCTBA alH(PaTHUECKUX
aMUHOB

AnunnuH: CTPOCHUC aHUJIMHA,
0COOCHHOCTH XMMHUYECKUX CBOWCTB
AdHUJIMHAa

CriocoObI moTydeHus 1 IPUMEHEHNE
anmuaTHIeCcKuX aMHHOB

29 HepenA

29 Hepens

30 Hepens




89

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

30 HepenA

90

XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOJIU3 NENTUI0B

30 Hepens

91

92

benku xak npupoaHbIe TTOJUMEPHI;
CTPYKTYpPHI O€JIKOB

XuMnyeckue cBOMCTBa OEJIKOB

31 HepenA

31 HepenA

93

A3oTcoaepKalre reTepouKINIeCKue
COCANHCHUA. HYKJIGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKas POITh

31 HepenA

94

95

96

97

[Tpaktuyeckas pabora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
"A30TcoepIKalme OpraHnyecKue
coenqnueHusa”

[Tpaktuyeckas padora Ne 5. Pemenue
JKCIEPUMEHTANIBHBIX 3aJa4 110 TEME
"Pacnio3HaBaHrE OpPraHUYECKHUX
coenquHeHni"

KonTtponsHas pabora o Teme
"A3zoTcoaeprKalie opraHu4ecKue
coenuHeHus"

OCHOBHBIC TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COG)II/IHCHI/Iﬁ u
MCTOJbI UX CUHTC3a —IIOJIMMCPU3AlIUA U
MNOJIMKOHACHCAIIUA

32 HepenA

32 Hepens

32 Hepens

33 HepenA




98

[Mnactmacchl. YTunu3anus u nepepadoTka
IIacTuKa

33 HepenAa

99

100

101

OnacToMepsl: HaTypaJIbHbIN
CUHTCTUUYCCKUC KaAyIYKHU. Pesuna

Bomoxkna: HaTypaJlbHBIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJ'II/IMepBI
CIICOHUAJIbHOI'O Ha3HAYCHM A

[TpakTuueckast pabota Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3314 110 TEME
"Pacmio3HaBaHue mjIacTMacc U BOJIOKOH"

33 HepenAa

34 HepenAa

34 Hepens

102

O00011IEHNE U CUCTEMATHU3AIHS
M3Y4EHHOTO MaTepHalia 1o TemMe
"BbICOKOMOJIEKYIJISIpHBIE COETUHEHUS"

34 HepenA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabnsie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Atom. CocTaB aTOMHBIX SJIED.
1 . 1 0 0 1 Hepena
XUMHYECKUU 3JIeMEHT. M30TOmbI
5 CrtpoeHue 3IIEKTPOHHBIX 000JI0YEK aTOMOB, 1 0 0 1 Hepens
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHUECKUAX 3JIEMEHTOB 1 0 0 1 Hepens
(s-, p-, d-, f-amemenTHI)
Pacrnipenenenuie 31eKTpOHOB 110 ATOMHBIM
4 1 0 0 2 Hepena
opouTanim
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB 2 Hepens
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0
COCTOSIHUM
5 DNeKTpOHHbIE KOH(UTYpaIli HOHOB. 1 0 0 2 Hepena
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
cuUcCTeMa XUMMHUYEeCKuX 3eMeHToB . 1.
7 R 1 0 0 3 Hepgens
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB 3 Hegenn
8 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 0 0
VMU MPOCTBIX U CIIOKHBIX BEIECTB MO
rpynmnaM u nepuoaam




Cucremarusanys 1 00001IEHUE 3HAHUMT 10
TEME

3 HegenA

10

Buapl xumMudeckoit cBsa3u. Mexanu3MEbl
00pa30BaHMs KOBAJICHTHOU CBSI3H.
Bonopoanas cBsi3b. MexMONIEKyIsIpHbIE
B3aNMOICHCTBUSI

4 Hepens

11

12

BaneHTHOCTh 1 BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAaB U HOMCHKIJIATypa

4 Hepens

4 Hepens

13

BemectBa MoneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAJNINYECKUX PELIETOK U CBOMCTBA
BEIIECTB

5 HepenA

14

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpax

5 Hepgena

15

16

HcTruHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHIIEHTPAITH
pacTBOpOB

5 HepenA

6 HegenA

17

Pemienue 3a1a4 ¢ MCNosb30BaHUEM
MOHATHH "MaccoBas 0J1s1 paCTBOPEHHOTO
BewiecTsa', "MosipHas KOHIEHTpaus"

6 HegenA

18

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

6 HegenA




19

Cucremarusanys 1 00001IEHUE 3HAHUMT 10
TEME

7 HegenA

20

KonrponsHas padora o temam "Crpoenue
aroma. [leproauueckuii 3aK0H U
[Teproandeckasi cucTeMa XUMUYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BemniecTs"”

7 HepenA

21

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKLHAX

7 HepenA

22

23

TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyecKre ypaBHEHHS

Brruncienus no YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

8 HepenA

8 HepenA

24

CKopocTh XMMHUYECKOH peakliu, eé
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xaTanns3atopbl

8 HepenA

25

26

27

['oMoreHHbIe U reTepOreHHbIE PEAKIIUI
IIpakTuyeckas padora Ne 1 o teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE

9 HepenA

9 HepenA

9 HepenA

28

[IpakTuueckas pabora Ne 2 o Teme
"Bnustaue pa3nudHbIX GaKTOpPOB HA
MOJI0)KEHNE XUMHYECKOTO paBHOBECHS "

10 Hepens




DNEeKTPONIUTHYECKAs JUCCOLIUALIHSL. 10 Hepena
29 CuiibHBIE U ci1a0ble 2JIeKTpoauThl. CTeeHb
JUCCOLUALIUU
Nonnoe npoussenenue Bojsl. Cpena 10 Hepena
30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatenb (pH) pactBopa
I'unponus coneit. Peakiuu, mporekaromime
31 11 Hepens
B PacTBOpPAx 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme 11 Hepens
32 "XuUMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIIUTEILHO-BOCCTAHOBUTEIbHEIE 11 Hepena
33 peaknuu. BaxxHeHme OKUCIUTENN 1
BOCCTAHOBUTEIHU
Mertoa 31eKTpOHHOTO (3JIEKTOHHO-
34 12 Hepens
HMOHHOTO) OanaHca
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB 12 Hepens
BEILIECTB
36 Pemrenue 3a1a4 pa3ImyHbIX THIIOB 12 Hepena
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB 13 Hegens
38 Cucrematuzanusa 1 0000IIeHNEe 3HAHUH 11O 13 Hepena
Teme "XuMuueckue peakiuu'
39 KonTponbhas pabota no teme 13 Hepens
"Xumuueckue peakuun”
[TonoxeHre HeMeTaxIoB B
40 [Tepuoanueckoit cucTreMe XUMUYECKUX 14 Hepena

anemenToB 1. . MenaeneeBa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBONMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bonopon: nonydenue, puznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibI

14 Hepena

14 Hepens

43

["anoreHsl: HAXOXKJICHHE B IPUPOJIE,
CHOCcoObI MOTy4YeHUs, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA

15 Hepena

44

lManorenoBonopoasl. Baxxnenmue
KHCJIOPOJICO/IEPKALLUE COSAUHEHUS
rajloreHoB

15 Hepena

45

46

47

JlaGopaTopHble U IPOMBIIIJICHHbIE
CIOCOOBI TIOTY4EHUS TaIOr€HOB.
[IprMeHeHne rajnoreHoB U X COCUHEHUN

ITpakTruyeckas pabota Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"T"amorensr"

Kucnopon: naboparopusie u
MIPOMBIIIITIEHHBIE CTIOCOOBI MTOTYYCHHS,
(bu3nyecKre U XUMHUYECKIEe CBOHCTBRA.
O3oH. [IpumMeHeHHe KHCIOpOIa U 030HA

15 Hepens

16 HepenA

16 HepenA

48
49

OKcuIbI M IEPOKCHIBI

Pemenue 3amaq Pa3JINIHbIX TUIIOB

16 HepenA

17 Hepena

50

Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
noTydeHus1, GU3NIECKUe U XUMHUICCKHE
CBOMCTBA

17 Hepena




51

52

53

CepoBoniopo, cyabhuabt

Kucnoponcoaepxaiue coeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

[Tpaktuyeckas padora Ne 5. Pemenue
SKCIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa
U eé coequHeHus"

17 HepenA

18 HepenA

18 HepenA

54

A3OT: HAX0XJICHHE B IIPUPOJIE, CITOCOOBI
MOJTy4eHUsI, PUBHUCCKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

18 HepenA

55

56

Kucnopoaconepxamue coeiMHEHUS a30Ta.
OcoOeHHOCTH CBOWCTB a30THON KHUCIIOTHI
[TpuMeHeHHe a30Ta ¥ €r0 COSAMHEHUIA.
A3oTHbIe y100peHus

19 HepenA

19 Hepens

57

®dochop: HaxOXKIEHHUE B IPUPOJIE, CIIOCOODI
MoJTy4eHus, GU3NIECKUE M XUMHUECKHUE
coiicTBa. Pocuasl u pochun

19 Hepena

58

59

60

Oxkcunsl hocdopa, pochopconepxarime
kucnoThl. Conmu pocopHOI KUCTOTHI
ITpumenenue pochopa 1 ero coeAMHEHUH.
dochopHbie yIoOpeHus

[IpakTnueckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 3a7a4 110 Teme "A30T
u pochop 1 ux coenuHeHU"

20 HepenA

20 HepenA

20 HepenA

61

VYraepon: HaxoXKIeHUE B IPUPOJIE,
AJJIOTPOIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

21 Hepens




62 Oxcun yriepoaa(ll), okcua yriepoma(1V), 21 Hepenn
YTOJIbHAS KMCIIOTA U €€ CONH

63 Pemienue 3a1a4 pa3inyHbIX THIIOB 21 Hepens
Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MoJydeHus, pu3nyeckue u 22 Hepenn
XUMHUYECKHE CBOICTBA

65 Oxcup kpemuusi(1V), kpeMHueBast KUCIO0Ta, 22 Hepena
CHJTUKATHI

66 [IpuMeHeHne KpeMHUS U €T0 COeIMHEHUH. 22 Hepenn
Crex1o, ero moyy4eHue, BUAbl CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 23 Hepenn

68 Cucremarnsanus 1 00001IeHNE 3HAHUH 110 23 Hepens
teme "Hemeramnsr"

69 KonrtponbHas pabora no Teme 23 Hepena
"Hemertanmnsr"

70 AHanm3 pe3ynbTaToB KOHTPOJIBHON 24 vegens
paboThI, KOPPEKIHUS OMINOOK
[Tonoxenne meramios B [lepuoanyeckon 24 Hepens

71 CHCTEME XUMHUECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI104€K aTOMOB METAJLJIOB

7 O6mue ¢puznyecKkue CBOMCTBa METAIIOB. 24 vepenn
[TpuMeHeHne MeTauIoB B OBITY U TEXHHKE

73 CmunaBbl MetaiioB. Koppo3sust Metaios 25 Hepenn

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB 25 Hepens




75

DNEKTPOXUMHUUECKUN Psiji HAIPSHKEHUI
MeTauioB. O0IIMe CIOCOOBI MOTyYeHUS
METAIIOB

25 HepenA

76

OO0mmas xapakrepucTuka metamioB |A-
rpymmnsl [leprnoinueckoi CucTeMsl

XMMHYECKHX 31eMEHTOB. HaTpuil n kanmii:

IOJIYUCHHUC, (1)I/I3I/I‘ICCKI/IC 1 XUMHWYCCKUC

CBOﬁCTBa, IIPUMCHCHHC ITPOCTBIX BCIICCTB

U UX COEOUHEHUN

26 HepenA

77

78

Oo6mas xapakrepuctuka metamioB [1A-
rpynisl [leppoaudyeckoi cucTemsl
XUMHMYECKHX 3JIEMEHTOB. Maruuii u
KaJIbIMHA: OJdy4YeHue, pusnueckue u
XMMHYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN

JKécTkoCTh BOJBI U CIOCOOEI €€
yCTpaHEHUS

26 HepenA

26 HepenA

79

80

81

AnroMuHU: nony4yeHue, Gusndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE
AmdorepHbIe CBOMCTBA OKCHA U
TUAPOKCHUIA aTFOMUHMS,
TUAPOKCOKOMIUIEKCHI aTFOMHUHMS, UX
IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

27 Hepens

27 Hepens

27 Hepens

82

[IpakTnueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTauibl TJIaBHBIX oArpymnmn"

28 Hepens




83

OO01mas xapakTepucTHKa METaJJIOB
mo6ouHbIX oArpymi (b-rpyrim)
[Tepronuueckoit CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

28 HepenA

84

duznueckre 1 XUMUYECKHE CBOMCTBA
XpoMa M €ro COeAMHEHUM, UX IPUMEHEHUE

28 HepenA

85

86

87

Baxneiimme coefMHEHUST MapTaHIia.
HepMaHraHaT Kajaus, €ro OKUCJINTCIIbHBIC
CBOMCTBA

dusnueckue 1 XUMUYECKHE CBOMCTBA
xelnesa u ero coequHenuil. [lonydenue u
MIPUMEHEHHE CILJIABOB XKeje3a

dusnueckre U XUMUYECKHE CBOMCTBA MEIN
U €€ COeIMHEHUH, UX TPUMEHEHUE

29 HepenA

29 HepenA

29 HepenA

88

duznueckre 1 XUMUYECKHE CBOMCTBA
[IMHKA U €r0 COEAUHEHUH, X IPUMEHEHHE.
' apOKCOKOMILIEKCHI IMHKA

30 HepenA

89

90

ITpakTryeckas pabora Ne 8. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"MeTaiibsl TOOOYHBIX OArpyHH"”

Pemenue 3amaq Pa3JINIHbIX TUIIOB

30 HepenA

30 Hepens

91

OO000IIIEHNE U CUCTEMATHU3 AL
W3YYCHHOTO MaTepHaia 1o TeMe
"Metasuibr"

31 Hepens

92

Konrtponsnas padora no reme "Metasibr"

31 Hepens

93

AHanu3 pe3yabTaToB KOHTPOJIBHOMN
paboTHI, KOPPEKITUS OMHNOOK

31 HepenA




Poinb Xxumun B obecrieueHIH yCTOWYHUBOTO

94 pasBuTus 4yenoBeuecTBa. [lonsTue o 1 32 Hepena
Hay4HbIX METOJIaX UCCIIEIOBAHUS BEIIECTB
HayuHble mpuHLIMIIBI OpraHu3anuu 32 Hepena

95 XUMHYECKOTO ITPOU3BOJICTBA. 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS
BAKHEWILINX BELLECTB

96 XHMMHUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen 1 32 Hepena
CpeIbl U €T0 IOCIEACTBUS

97 XUMHS U 310pOBbE YEIIOBEKA. 1 33 Hegens
JlekapcTBeHHBIE CpeACTBa

98 Xumust vy, Poib xumMun B o0ecrieyeHnu 1 33 Hepens
MUIIEBON O€30MacCHOCTH

99 Kocmernueckue u napromepHbie 1 33 Hepena
cpeacTBa. beiToBas xuMus
XuMHs B CTPOUTENLCTBE. BaykHelmue

100 CTPOMUTEINIBHBIE U KOHCTPYKIIMOHHbIE 1 34 Hepenn
Marepuabl

101 X¥UMHSA B CEIILCKOM XO3SHUCTBE. 1 34 Hepens
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS

102 CucreMmaruzanys 1 0000IIeHe 3HAHNU 110 1 34 nepens
TeMe

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJBLHOIO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YUHEHHUKA

Xumus. 10 kmacc/Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpo3nos A.A.,
Jlynun B.B., AknuonepHoe o6iiectBo «M3matenscTBo «lIpocBemienne». Y4ueOHUK
JU1s1 0011100 pa30BaTENIbHBIX OpraHu3aluii. Y riayOJeHHbIH YPOBEHD

Xumus. 11 xmacc/IlyzakoB C.A., Mamuuna H.B., TlonkoB B.A., AxkuuoHepHoe
obmectBo «M3narensctBo «lIpocBemienne». YueOHHK uisi 001e00pa30BaTeIbHbBIX
opraHu3anuii. Y IyOJIeHHbIA YPOBEHb

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Meroanueckoe nocooue k yueoHuky B.B. EpemMuna «Xumus. YriryOJieHHbIN YPOBEHbD.
10 xmace»

Meronuueckoe mnocobue k yueOHuky C.A. Ily3akoBa «Xumwus. YTiayOJeHHBIH
ypoBeHb. 11 kimace»

HUPPOBBIE OBPA3OBATEJIbHBIE PECYPCbl U PECYPCBblI CETH
HHTEPHET

POIII, NSPORTAL.RU, BUBJIMOTEKA LHOK, PEHIYET'D, UTHOOYPOK
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHMUE
OBPA30OBATEJBHOI'O ITPOIECCA

YUYEBHOE OBOPY/IOBAHHUE
CnpaBoyHble TaOJMLBI, MOJAEIN KPUCTALIMYECKUX PEUIETOK, HIapOCTEP>KHEBBIC
MOJIEJIA, UHTEPAKTUBHBIE TPEHAXKEPHI

OBOPYJIOBAHUE JJIsA IMPOBEJAEHUSA JIABOPATOPHBIX,
IPAKTUYECKHUX PABOT, JEMOHCTPAIIUIA

NuTepakTuBHAsA NOCKA, MYJIbTUMEAUWHBIA MPOEKTOP, XUMUUYECKHAE PEAKTUBBI IS
IIPOBENICHUSI IEMOHCTPAIIMOHHBIX OMBITOB U MPAKTUYECKUX PaboT



