MYHUUMNATIbHOE
OBLIEOBPA3OBATESbH
OE ABTOHOMHOE
YYPEXOEHWE CPE[HAS;
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FEPOSA COBETCKOIro
COIO3A KAITAYEBA A.B.
HOBOOPCKOIO PAVIOH,
OPEHBYPICKOW
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Pabouyas nmporpamma Mo XMMHMM Ha YpOBHE CpeqHero ooOmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yiabTrataM OCBOeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(POIl COO), npencraBieHHbIX B DenepabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaNM3yIOIIUX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MONOXKeHUN «CTpaTeruu
pasBuTHsl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO oOpa3zoBanusi ywamumxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaimzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 00IIE00Pa30BaATEIBHYI0O U OOIIECKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ui aJaNnTaldd UX K OBICTPO MEHSIOUIMMCSI YCJIOBUSAM >KM3HM B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHu3alysx MpodecCHOHATBLHOrO 0o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B mporpamMe mno XMMHUM Ha3HAuY€HHE TMIpeAMETa «XHUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnojoxeHusmu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.
CBUIETEIHCTBOMTOMYSIBIISTFOTCSICIIE TY OIS BBITOTHSICMBICTIPOT PAMMOUITOX UMUH () YHKITHH ;

¢ UH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpol oOecrneunBaeT MOJTyYeHHE
MPEJICTAaBICHUS O LIEJsIX, COJep:KaHWHU, oOmIeil cTpaTterud OOy4YeHHsI, BOCIIUTAHUS U
pa3BuUTHs OOYYAIOIIMXCA CPEICTBAMH IMPEAMETA, U3y4aeMOr0 B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOIIA, KOoTopas peyCMaTpUBAET olpeJiesIeHue:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIIEOBATEILHOCTH H3y4eHUs Yy4eOHOTo
MaTepuaia, KOJMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePHUCTHUK; TMOJXO0JI0B K
(GbOpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OIIEHKH O0O0pa30BaTeIbHBIX
JOCTIDKCHH O00y4arolmuxcs B paMKax HTOrOBOW arTecTanid B (GOpMe eIUHOTO
roCyJapCTBEHHOT'O K3aMeHa M0 XUMHUH.

[Iporpamma 11t yriyOJI€HHOTO U3yUYEHUSI XUMUH:

¢ YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpkKaHHe, 00sS3aTeIbHOe IS U3YUCHHUS
B paMKax OTAENbHBIX mOpoduiel, NpeaycMaTpuUBaeT  pacOpeleleHne |
CTPYKTYpUPOBAaHME €r0 IO KjaccaM, OCHOBHBIM COJEpKaTEeJIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacnpe/iesieHne Y4eOHOTO BpeMEHHU, pEKOMEHAYEMOTO ISl U3Y4YEHUS
OT/IENIbHBIX TEM;

e IMpeasaraeT MPUMEPHYIO MOCIEAOBATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
Y4€TOM JIOTUKHU IOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3€EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell M 3a7ad M3ydyeHus INpeaMeTa Ha
yriayO0lI€HHOM YpOBHE C YYETOM COBpPEMEHHBIX NPHUOPUTETOB B CHUCTEME CPETHEr0
o0miero oOpa3oBaHUs, COJAEPKATEIBHON XapaKTePUCTHKHU TIAHUPYEMBIX pe3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30BaTelbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TT03HABATENbHBIX JIEHCTBUN OOYy4arolIerocss IO OCBOCHHUIO COJIEp’KaHUs
npeaMerTa.

[lo BceM Ha3BaHHBIM TMO3WIMSAM B TMPOrpaMMe 10 XUMHHU MPEayCMOTpEHa

MPEEeMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero ooOpazoBaHus. 3a
mpefeiaMd  YCTAaHOBJICHHOM TMPOTrpaMMOMl MO XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )



COCTABJISAIONICH COJepKaHUsl YIeOHOTO mpeaMeTa « XUMHUsD» OCTa&TCsl BO3MOXKHOCTh BBHIOOPA €ro
BapHaTUBHON COCTABJIAIONIEH, KOTOpask JOJIKHA ONPEAEATHCS B COOTBETCTBUH C HAIIPABIEHUEM
KOHKPETHOTO POoQHIIs 00ydeHHUS.

B cootBerctBuM ¢ koHuentyajabHbIMH TOJoXeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJIE€HHOTO ypoBHEH B cucteMe auddepenurpoBanHoro ooyueHus Ha
YPOBHE CpeHero obiiero oopa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO U3YYEHHUS HaIpaBlieH
Ha peaJn3aliio IPEEMCTBEHHOCTH C MOCIEAYIOLUIUM J3TaloM IOJyYEHUS XHMUYECKOrO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLMIUIMH B By3aX M OpraHU3alusiX cpelHero npodeccuoHaibHoro oopasoBanus. B aToii cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yIIIyONieHHE TEOPETHYECKOW M TMPAKTHYECKOW IMOATOTOBKM OOYYaroImuXcs, BbIOpaBIIUX
onpeAenéHHblil npoduib 00ydeHHs, B TOM YKCJE C MEePCHEKTUBON MOCIEAYIOUIEr0 MOMy4eHus
XUMHUYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeOoBanuii ®I'OC COO x mmIaHUpyeMbIM pe3yibTaTaM OCBOCHHS GeaepalbHON
00pa30BaTeNbHON MPOTpaMMBl CPETHETO OOIIET0 OOpa30BaHHS M3YYCHHE MpeaMeTa «XHMHUS
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJarOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOIIHUX  MEXIUCHUILTUHAPHBIH,
HAJIIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ipeMera «XUMHUS» HAa YPOBHE YIIyOJIEHHOTO M3y4YEHHS SIBISIOTCS
yrayonéunabie Kypcebl — «Oprannueckas xumusi» u «OO0mas u HeopraHuyeckas xumusi». [Ipu
OTpeieIieHUU TOJIX0JI0B K OTOOPY M CTPYKTYPHOH OpraHu3alli COAEpKaHHsS 3THX KypCcOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yrayOiIE€HHOTO YPOBHEH U3yUYEeHHUS MPEAMETA.

OcHoBy cozepxkanusi KypcoB «Opranudeckas xumusi» U «OOmas v HeopraHuyeckas
XUMHUS) COCTABIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHHUN, OTHOCSIIMUXCS K 0a30BOMY
YPOBHIO HM3y4Y€HUs IpeAMETa. DTa CHCTeMa 3HAHUM IOJIydyaeT ONPEeIEHHOE TEOPETHUECKOe
JOTIONTHEHHEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuii  00BEM
¢dakTomornueckoro Marepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3Yy4YEHUs TMpeaMeTa oOecrieueHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTaxX U
CBOMCTBaX UX COEJIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMs PEaKLMH, PaCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKask CBsI3b O0OBACHSAETCS C
TOYKH 3pEHHs] DHEPreTHYECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIICHUH, a TaKXKe ¢
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. l3yueHue THUNOB peaKIUil JOIOJIHAETCS
(dopmMHpoBaHHEM NPEACTAaBICHUN 00 IEKTPOXMMUYECKHUX MPOIleccax U JIEKTPOJIN3Ee PACIUIaBOB
U pACTBOPOB BEIIECTB. B Kypce OpraHMYecKOl XHWMHUHU TMPHU PACCMOTPEHHUH PEAKIIMOHHOMN
CHOCOOHOCTH COEMHEHUH ynensercss ocoboe BHUMaHUe BorpocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakiuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMUMHMHU YTIyOJIEHHOTO YpOBHS
M3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mnpoduis (IMIaBHbIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JOMOJIHEHUH K 0o0lIel cucTeMe MpeIMEeTHBIX 3HAaHMI) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAcCOB XHMHUKO-(hPH3MUEeCKOro
npodwis 60JblIOe 3HaYCHHE OYAYT MMETh 3JIEMEHTHl y4eOHOro Marepuana Mo oOmeil XuMum.
[Ipy u3yueHum mnpenMera B JAaHHOM Cly4yae akLEHT OyJeT ciaeilaH Ha OOIIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHM B XMMHM U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAs TEOpHUs
(MonekynsipHas Teopus B (U3MKE), 3aKOHbl COXPAHEHHS MacChl W DHEPrHH, 3aKOHBI
TEPMOJMHAMMKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOEHUH BEILIECTB U IPYTOE.



B 10 e BpeMs B coiepikaHUM MpeaAMeTa sl KIIACCOB XMMUKO-OMOJIIOTHYECKOTO TPOhIIs
OonbIINi yaenabHbIN Bec OyIeT UMeTh OpraHuyeckas XuMus. B 3Tom ciydae nmpenocrasisercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEpPY, TaKHE CTPYKTypHbIE
KOMITOHEHTBI, KaK JIUMHUIbI, OCNKH, YIJIeBOABI, HYKJICHMHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTaBE M CBOMCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mane ¢opMupoBaHUs OCHOB HAay4YHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB MTO3HAHUS U OTIBITA MPAKTHUECKOTO MPUMEHEHHS HAYYHBIX 3HAHUH M3y4YEeHUE TpeaMeTa
«XuMmus» Ha yrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIPeIMETHBIX obnactell «EcTecTBEHHO-HayuUHBIE IPEAMETHI,
«Matemaruka 1 uH(popMaTuka» U «PycCKuil sI3bIK U JINTEPATYPa».

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OpPMHUpOBAaHME OCHOB HAyKM XHMMHUHU Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JeATENbHOCTH 4eJIOBEKa U OJHOI0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeAnoiaraeT peajin3aluio TaKuX 1eel, Kak:

e (QopmupoBaHUE NPEJICTABICHUNA: O MAaTEPUAILHOM E€IUHCTBE MHUpa, 3aKOHOMEPHOCTAX

Y NI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benylell posin B 0O0ecrieueHUN yCTOWYMBOIO PAa3BUTHS UEIIOBEUECTBA: B PELICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUILEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIULUHBI, CO3JaHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHUKOB OSHEPrUH, B
o0ecrnieueHnu palnoHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CPEIE;

® OCBOGHHME CHUCTEMbl 3HAHHMM, JeXalluX B OCHOBE XUMHUYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMMHUHM, COBPEMEHHBIX IPEJICTaBIEHUH O CTPOCHUHU BELIECTBA HA Pa3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHMs XUMHUYECKUX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHUCTEMax, 00 00IuX
HAYYHBIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e (QopmupoBaHue y 00y4arOImIMXCSi OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHWYECKHX 3HAHWUU Ui OOBSICHEHHs KIIOYEBBIX HIEH W MpodiiemMm
COBPEMEHHOM XUMMH, 1751 OOBACHEHHMS W NPOTHO3MPOBAHUS SBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO pEHIeHHUs] MpoOJeM, CBSA3aHHBIX C
XUMHEH, TPOTHO3MPOBAHMS, aHAIW3a U OLEHKHM C MO3MLUUH 3KOJOrMYecKOu
0€30MacHOCTH MOCEACTBUNM ObITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTU YEIIOBEKA,
CBSI3aHHOW € XUMHYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepaboTKOM
BEIIECTB;

e yriyOJeHHe TpPEACTaBICHUH O HAYYHBIX METOJaX IO3HAHUs, HEOOXOMUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIECTB H 0OBICHEHUS XUMUYECKHX
ABJICHUN, MMEIOIIMX MECTO B TMPUPOJE, B MPAKTUUECKOH JESATENbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nmnane peanu3zanuu MEpBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMX (PYHKIIHMA
LIEJIOCTHOM CHUCTEMBI CPEIHEro oOIIero oO0pa3oBaHMs MPH M3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TaKHUE LIETTH U 3a]]a4H, KaK:

e BOCNHTaHHE YOEXKAEHHOCTH B T03HABAEMOCTH SIBJICHUH MPHPOJIBI, YBAXKEHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M MPHUKIATHBIX MCCIEJOBaHUN B



XUMHH, (HOpMUPOBAHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMH K OOYYCHHIO W IMO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAJIIbHBIX W  TBOPYECKHUX
CrocoOHOCTE 00yJaromuxcsi, GOopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUI0 KaK YCIOBUIO YCIEUIHON
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTHYECKOM  KYJNbTyphl, HpUOOpETEeHHE  OmbITa  OOIIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I WM3YYEHUS XMMHUU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero obpaszopanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B Hezeno).



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTrBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1IOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpeaHero ooumero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIONIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIMYMEe MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTH M  CIHOCOOHOCTH  OOYYaroImIUXcCs
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpPaBWJIAMU W HOPMAaMU IOBEICHUS; HaJIUuue
MPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH IICJIM M CTPOUTH KM3HCHHBIE
IUTaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHOopMUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOM NeATeNIbHOCTH 00yUaroluXcs B MpoIiecce peaan3anuu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JesTeIbHOCTH 00yUaloXcs B MpoIecce peann3ainun
00pa30BaTeNbHOM 1€ TEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTH ITPpU CO3AaHUHA y‘Ie6HI)IX ITIPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U PUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH N€ATEeIbHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMN
XHAMUH,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUUYECKOTO MPHIOKEHHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAT JIMUTCIbHBIX H&6J’IIOI[CHI/II\/’I,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B IMIOJIYYEHHH M MOCIEAYIOIIEM aHaIu3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHHUS;

CIOCOOHOCTH OICHUMBATh CUTyallUHd, CBA3AaHHBIC C XHMHUUCCKHMHU ABJICHUAMU, U
MPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE W TOCTYIKHA CBOMX TOBApHUINEH C TMO3HUIMN
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HAaHUuA HOCJIeJICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3/J0pOBOrO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusl C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESTEIBHOCTH;

IMOHUMAaHHA [OEHHOCTU IIPAaBUJI HWHAUBHUAYAJIBHOTO W KOJIJICKTUBHOI'O 0e301macHoOro
MOBEJICHHUS B CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI TOCIEACTBUI M HENpPUATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS aJKOTroJIs,
HapKOTUKOB, KypeHUs);

5) TpyaoBOro BOCIMTAHHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a4ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XKCHHUs K TPYLY, JTIOASAM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUIYAIBHOM TPACKTOPUH OOpa3OBaHMUS,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11e7IECO00Pa3HOr0 OTHOLICHUSI K MPUPOJIE KaK MCTOUYHUKY CYIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTUKEHUN XUMHUM Ul PELIEHUS! BOIIPOCOB
palMOHaIbHOIO IPUPOAOIIOIb30BAHNUS;

AKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHUs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI M YEJIOBEKa, B TMO3HAHMM IMPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3ALUHU: B €€
TYMaHHCTUYECKON HANpaBl€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpBI, B pELIEHUH ITI00ATBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
00ecreyeHny yCIOBUM YCIIEITHOTO TPY/AA M SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTH: TIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs ie7aTh 000CHOBaHHbIE 3aKIIOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpPECca K MO3HAHUIO, UCCIIE0BATENBCKON JEATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSM Tpyda B pPa3IUYHBIX cdepax npodeccunoHaTbHON
JeATEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmpeaMeTHbIC) O0ICHAYYHBIC TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTEMa, HaYYHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JPYyTHUe);

YHHBEpCaJIbHBIC yueOHbBIC JeACTBUS (To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC,
perynsaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COILIMAJILHOM KOMITETECHITMH 00YJarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXAUCIUIUITMHAPHBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC Yy4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCAIBHBIMU YUCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPE/ICIIATh IEMH JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCUTD Pe3yIbTaThl ACITEILHOCTU C TIOCTABICHHBIMU IIEJISIMU;

UCIIOJIb30BAaTh TPH OCBOCHHHM 3HAHWW MPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aHMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TOHSITHS JTsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIaCCU(DUKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3YIaeMbIMU SBJICHUSIMU;

CTPOUTH IJIOTUYECKUE PpACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX, (POPMYINPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh B TIPOIECCE MO3HAHUS HCIIOIb3yeMble B XUMHUH CHMBOJIMUECKHEC (3HAKOBBIC)
MO/JIEJIH, TPe0O0Pa30BbIBATH MOJIETbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYECKOM pEaKIUu — TP PEIICHUH YIeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHKS BEIIECTB U XUMHUYECKUX PEAKITHI;

dbopMynupoBaTh LENM M 3aJa4d  HCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHHOTO TUTAHWPOBAHHUS M TIPOBEIACHHS yYECHUYCCKHX
DKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0OIaTh 32 XOJOM IMPOIIECcca, CAMOCTOSTENIEHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;



npuoOpeTaTh ONBIT YYEHHYECKOH HCCIEI0BAaTEIbCKOW M TPOEKTHOM JIEATENbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB pEIIECHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PaA3IMYHBIX HCTOYHMKAX HWHPOpMaLUU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BUIAOB U (OpPM MpencTaBleHUs, KPUTHUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YecKUe) 3HaKd U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAJIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYXKIaeMOM TEMBbI B XOJI¢ TMAjIora H/WIU JTUCKYCCHUH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIATh C MpPE3EHTalUeN pe3ybTaTOB IO3HABATEIbHOU AESTENbHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TMPHU BBINOJHEHUH XHUMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH paboOThl MO WCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUHI B X0/1€ 00CYKIeHUSI 1 OOMEHa MHEHUSMH.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii aropuT™ JIeHCTBUN MpU BBINOJHEHUH YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOaHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPAMMBI IO XUMUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuuYecKue A y4eOHOro Mmpeamera
«XUMHUS» HaydHble 3HAHHUS, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MUHTEPIpETAluu U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKXK€ B peaJbHBIX MXHU3HEHHBIX CUTYalUsX,



CBSI3aHHBIX C XUMHEH. B nporpamMme 1o XUMHUU MPECAMCTHBIC PC3YJIbTAaThbl IMPEACTABJICHLI I10
roaaM U3y4YCHUA.

10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHruyecKas XUMHs OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe M 3HAYCHHHM OPraHMYECKON XUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECTIIeUCHNH YCTOHYMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrur MpoOJIeM 3KOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPHUAIOB, HOBBIX HCTOYHHUKOB OSHEPrHH, B OOECICYCHHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHM, B (POPMUPOBAHIH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe ODKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MMOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAINM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanel, WOH, MOJIEKYNla, BaJCHTHOCTb, J3JIEKTPOOTPHUIATEIHHOCTh, CTEIEHb OKHCIICHHS,
XUMHUYECKasi CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJeT,
(GyHKUMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyisl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHbBIC), M30MEpHUsl CTPYKTYpPHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
MU30MEpBl, TOMOJIOTHUECKUH PsIZl, TOMOJIOTH, YTJIEBOJOPOIbI, KHUCIOPOA- U a30TCOICpIKALIHNEC
OpraHUYECKHUe COCIMHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIECKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemectB A. M. byrmiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPTUU TMPH XUMHYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JieXKalllue B OCHOBE MOHUMAaHUS
OPUYMHHOCTH W CHCTEMHOCTH XHMHYECKHX SIBIICHUH; TMPEICTaBICHUS O MeXaHU3Max
XUMHYECKHX peaklUud, TEePMOJUHAMUYECKHMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
NPOTEKaHHS, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJNax (MHAYKTUBHBIA U
Me3oMepHbIil 3 dexTsl, opuentanTsll u |l pona); daxromornyeckue cBeIeHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCTIOIh30BAHNU BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHbIX MPUHIMIAX XMUMHUYECKOTrO
NPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IepepadOTKN HEPTH);

cOPMHPOBAHHOCTh ~ YMEHHH:  BBIABIATH  XapakTepHble  MPHU3HAKKM  TOHSATHH,
YCTAHABJIMBATHUX B3aMMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIIWE IOHSTHS TPH OINHCAHHUU
COCTaBa, CTPOCHHUS U CBOMCTB OpPraHMYECKHX COEINHEHHIA;

c(OpMUPOBAHHOCTh YMEHUI:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTaBJIATh ~YPAaBHEHUS XUMHUECKHMX pEAaKUMH U  pacKpblBaTb UX CYHIHOCTb:
OKHCITUTEITFHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMOCPENCTBOM  COCTABICHHS  AIIEKTPOHHOTO
OanmaHca 3THX peakUMd, peakuuii HOHHOro oOMeHa MyTEM COCTaBICHMS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBATh MOJETM MOJIEKYJl OpraHMYeCKUX BEIIECTB /IS WJUIIOCTPALUU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAIICKHOCTh U3YUYEHHBIX OPraHUYECKHX
BEIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEACIEHHOMY KIIACCY/TPYIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACTBHBIX MPEJICTaBUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWICH, TOJyod,
[JIMLIEPUH, STWICHTIUKONIb, (QeHos, (OopMalbIEeTHA, AaleTajabJerusl, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEApHHOBAs, OJICMHOBAs, MaJIbMHUTHHOBAS KHUCIOTHI, TIUIIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBUHUIL, U30TPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);



c(OPMHPOBAHHOCTh YMEHHUSI ONPEACIATh BHJ XUMHUECKOW CBS3M B OPraHUYECKHUX
COEIMHEHUX (KOBAJICHTHAs! U HOHHAs CBSI3b, G- U M-CBSI3b, BOAOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byrnepoBa a1 00bsICHEHHS 3aBHCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (PU3UYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKAHOB, LUKJIOAJIKaHOB, AJKEHOB, AJIKaJHEHOB, AJKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOI0OB (MOHO-, TU- U IIOJKCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXJAY HUMHU YPAaBHEHMSIMH COOTBETCTBYIOIIHMX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIATh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEJAMHEHMH OT KPAaTHOCTU U THIIA
KOBaJIEHTHOM CBS3HU (OG- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHUKHM YIJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
IPOAYKTOB EPepabOTKH;

c(OpMUPOBAHHOCTh BJIAJIEHUS CHCTEMOM 3HAHUNH O ECTECTBEHHO-HAY4HBIX METOJaX
[O3HAHUS — HaOJIOJEHUM, W3MEPEHHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHMsSI ~ IPUMEHSATHOCHOBHBIE  OIEpalMd  MBICIUTEIbHOMN
NEeSITeTbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O0OOIIEeHWE, CHUCTEMAaTH3aIMIO0, BBISBICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 7151 U3Y4YEHUsl CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHIMHU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHbIX IHPEAMETOB Ui 0oJiee OCO3HAaHHOIO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHbIE 3HAHMS I10
OpPraHUYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHYECKMM (QopMmylnaM u
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C MCHOJb30BaHMEM (DU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUYECKON (POpPMyIbl BEIIECTBA 1O M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBATh, aHATU3UPOBATh M OLIEHUBATH C MO3ULIUN
HKOJIOTHUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENIBbHOCTH
YEJIOBEKa, CBS3aHHOM ¢ TIepepadOTKON BEIIECTB, MCIOJIb30BATHIIONYYCHHBIC 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYalUAX, CBI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJIyYe€HHE U N3yueHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB Pa3IMYHbIX KJIACCOB M KHUCIOPOACOJEPXKAIIUX OpPraHUYECKHUX BEIIECTB,
pellleHne HJKCIEPUMEHTAIbHBIX 3a/Jad 10 PACIO3HABAHMWIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro  oOpalleHusi C  BelecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCICIOBAHUS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWiIa HKOJIOTUYECKH I1eJIeCO00pa3HOro MOBENEHUs: B OBITY M TPYAOBOMU
JEATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXKAlOUIEW MPUPOJHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECUCTBHS HA JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;



AaHAIM3UPOBATh  11€71€cOo00pa3HOCTh  NMPUMEHEHHUsT  OpPraHMYeCKHX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaiuu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUM C MOCTABJICHHON y4eOHOM
3a/1auen.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEsD
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEIICTABICHUIA: O MATEPHATILHOM €MHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTE€ U 3HAYEHUM XHUMHH B CHUCTEME €CTECTBEHHBIX
HayK ¥ ¢€ poJii B 00ECIIEUCHUH YCTOWYMBOTO PAa3BUTHSI, B PEHICHUH MPOOJIEM SKOJIOTHYECKOH,
SHEPreTUYecKOM U TMHUIIEeBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWU  PAMOHAIBHOTO
MPUPOIONIONIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UeJIOBEKa, a TAKKE
IKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO U IIPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS — XUMHYECKHUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 00010YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUSL
ATOMHBIX OpOUTaNei, WOH, MOJEKYyJa, BaJCHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KPHUCTAJUIMYECKas PEETKA, XUMHUYECKAs PEaKLHs, PAaCTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlUsA, CTENeHb JIUCCOLMAlMU, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH dPPEKT XMMUIECKON peaKiii, CKOPOCTh XUMHUYECKON
peaKkiuu, XUMHUYECKOE paBHOBECHE, TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOIUTHYECKON
auccouranuu, nepuoauyeckui 3akon .M. MenueneeBa, 3aKOH COXpPaHEHHS MacChl BEILIECTB,
3aKOH COXPAHEHMS WM IMPEBpAIICHUS YHEPTrUy IPU XUMUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JIEXKAIIMEe B OCHOBE MOHUMAaHUS NMPUYMHHOCTH U CHUCTEMHOCTHU
XMMHYECKHUX SIBJICHUM; COBPEMEHHBIC NPEACTABICHHS O CTPOCHHWU BEHIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSIX; TMPEICTaBIEHUS O MeXaHU3Max
XUMHUYECKUX PEAKIUW, TEPMOJMHAMUYECKMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
NpPOTEKaHUsl, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx U JHCIEPCHBIX CUCTEMax;
(aKTOJOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUH U O€30MacCHOM HCIOJIb30BaHUHN
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JNIEATEIHHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIIANIAX XUMHUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIIATH XapaKTepHbIe MPU3HAKN OHATUN, YCTaHABIUBAThH
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHS IMPU OMHCAHUHA HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIHMKY JUJISI COCTABIICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHaIbHbIE Ha3BAHUS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMUMHYECKOW CBS3W (KOBAJICHTHAs, MOHHAs, METAJTUMYCCKAs,
BOJIOPOJIHAS ), TUT KPUCTANIMYECKON PEMIETKH KOHKPETHOTO BEIIECTRA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATh 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIMA
MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KIACCHU(PUIIMPOBATh: HEOPTaHWMUYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE PEAKIIMU IO Pa3IWYHBIM NpH3HAKaM (YHCIy W COCTaBy pearupyroimnx



BEIIECTB, TEIJIOBOMY J(QeKTy peakiuu, H3MEHEHUIO CTeleHeHd OKUCICHHS DSJIEMEHTOB,
00paTUMOCTH, yYacTHIO KarTaju3aTopa W JPYrue); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJIs KIIACCU(PUKALINY U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. W.
MenneneeBa ¥ JEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTE€PU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB mepBoro—uerBéproro mnepuonoB Ilepmomuueckoir cuctemsr J[.U.
MenieneeBa, UCHOJIb3YysI TMOHITHS «IHEPTETUUYECKUE YPOBHU», «IHEPreTUUYECKUE MOTYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXIEHHOE SHEPreTHUCCKHE COCTOSHUS
aToMay»; OOBSICHATH3aKOHOMEPHOCTH W3MCHCHHS CBOWCTB XHMHYECKHX OJIIEMEHTOB M HX
COEIMHEHMH 10 niepuojiaM u rpynmam Ilepuoauueckoit cucremsl . 1. MenneneeBa, BaIeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS MX HJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOICTBa BEIIECTB PA3IMYHbIX KJIACCOB, NOJATBEP)KJIATh CYIECTBOBAHHE TI'€HETUYECKOW CBS3U
MEX1y HEOPraHUYECKUMU BEIIECTBAMU C TIOMOIIBIO YPAaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX
peakiui;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeICTBOM COCTaBJIEHHS IEKTPOHHOrO OajaHca 3TUX peakUui; peakuuid HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHH; peakiuit
THIIPOJIN3a; PEaKIUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe THUAPOKCOKOMIUIEKCOB IUHKA H
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakiuii ¢ yd4y€TOM HMX DHEPreTHYECKHX XapaKTePUCTHUK, XapakTep H3MEHEHHs] CKOpPOCTU
XUMHUYECKON PEaKIMu B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUS
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jlelllatennbe);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUYECKUE PEAKIIUH, JISKAIIUE B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS] CEePHOW KHUCJIOTBHL, aMMHakKa, OOIIUMe Hay4Hble MPUHIIUIIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIEeCOO00Pa3HOCTh TPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIONB3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOT'O TIO3HAHUS SIBJICHUIN
npupoabl — HaOMIOJeHHWe, U3MEpEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (peanbHBli U
MBICJICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUs MPUMEHSTh 3TU 3HAHHS TPHU
HKCMIEPUMEHTAIbHOM HCCIEAOBAHUM BEIIECTB M ISl OOBSCHEHUS XUMHYECKHX SBICHUU,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETbHOCTH YeJIOBEKA U B MIOBCETHEBHON KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX MpPEAMETOB MJii 0o0Jee OCO3HAaHHOIO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUYEThI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIICHTPAIIUs»; MAcChl BellecTBa UK 00bEMa rasza
110 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacCEe WK 00BEMY OJHOTO M3 YYAaCTBYIOUIUX B PEaKIUU
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3Ha4eHUs BOJOPOIHOTO TIOKA3aTels PaCTBOPOB KUCIOT
U IIeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMaluu; Macchl (00bEMa, KOJIMYEeCTBAa BEIECTBA)
MPOJIYKTa PEaKIMM, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpPA C ONpPEAEIEHHON
MaccoBOM Jl0Jied pacTBOPEHHOTO BELIECTBA WM JaHO B H30BITKE (MMEET HpPHUMECH); JI0JIU
BBIXO/Ia MMPOYKTA PeaKiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh W MPOBOJUTH XUMHYECKHUI
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIUii HIOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONpPEAETICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
W3YYCeHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB HA CKOPOCTh XMMHYECKOM peakiMu, pelieHue
AKCIIEPUMEHTAJIbHBIX 33/a4 1o TemMaMm «Mertamib» U «Hemertannel») ¢ coOnrogeHueM ITpaBHil



0e30macHOro oOpaleHust C BEIIEeCTBAMHU M JIaDOpPaTOPHBIM 000pynOBaHUEM, (OPMYIHPOBATH
1eNb HCCENOBaHUS, TMpPEACTaBIsATh B pa3InyHOW (opme pe3yabTaThl AIKCHEPUMEHTA,
aQHAJIM3UPOBAThH U OILICHUBATHUX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM: COOIIOAATh MpaBUia MOJIb30BAHHUS XUMUYECKON MOCYION U
nabopatopHbIM 000pyOBaHUEM, OOpAIlleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHECHUS CBOETO 370POBBS,
OKpY’KallIllel NPUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
OMAacHOCTh TOKCHYECKOTO JEHUCTBHUSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, HWHTEpHET W JApyrue), KPUTUYECKU aHAIM3HPOBATHXUMHUYCCKYIO
uH(popMalLnIo, nepepadaThiBaTheé W MCIOJIB30BATHB COOTBETCTBUHU C IMOCTABICHHON y4yeOHOM
3a/1a4en.
COILEPKAHUE YYEBHOI'O IIPEJIMETA

10 KJIACC

OPI'AHHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYECKUX COCTUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoga. XUMUYecKasl CBsI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbsl ruGpuaM3anuyl aTOMHBIX opOuTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3€H B MOJIEKyJax
oprannyeckux BemiecTs. [lousTHe 0 CBOOOAHOM pajukale, Hykieoduie u aneKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHnid A.M. DbytiepoBa U coBpeMeHHBIE
MPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHU4YECKUX COEAMHEHUH.
MornekynsipHble U CTpYKTypHbIe (opmyinbl. CTpyKTypHBIE (OPMYIBl pPa3IUYHBIX BHIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKYNIax OpPraHUYeCKHX COEIUHEHUMH
(MHIIyKTUBHBIA U M€30MEPHBIN 3P PeKThI).

[IpencraBienue o KinaccupuKauy OpraHMuecKux BemecTs. [IoHsTHe 0 GYyHKIIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coeaunenuit (IUPAC) u TpuBnasibHble Ha3BaHHsI OTJCNIBHBIX NPEICTABUTENEH.

OcobenHoct u  Kilaccuukanus  OpraHuyeckux  peakuuih.  OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKONH XUMUH.

OKCHepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIECTB W MaTepualaMyd Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYeCKUX BELIECTB MpH HarpeBaHuu (TUlaBleHUE, OOyIJIMBaHHE U  TOpPEHUeE),
KOHCTPYMPOBAaHUE MOJENIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas GopMyia, HOMEHKIATypa U M30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHAM3AIMS aTOMHBIX
opbutaneit yrieposa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XYMHYeCcKHe CBOWCTBA aJKaHOB: peaklUU 3aMelIeHHs], H30MEepHU3aIiH, JerUIpUpPOBaHMUS,
UKIM3alliY, TUPOJIN3a, KpekuHra, ropeHus. IlpeacraBienue o MexaHM3Me peakLUi
paZvKaJIbHOTO 3aMEIICHHUS.



Haxoxnenue B npupoze. CriocoObl mosrydeHus U IpUMEHEHHE alTKaHOB.

[uxnoankanel. O0mas ¢popMyina, HOMEHKIAaTypa U u3zoMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWMCTB MabIX (IMKJIONPOINAH, NHUKIOOyTaH) M OOBIYHBIX (IMKIIOMEHTAaH,
LIUKJIOreKCaH) HuKIoaikaHoB. CriocoObl MOIy4YeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMonornueckuil psi aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNl alKeHOB, SP>-ruOpUIM3alds aTOMHBIX OpOuTaseil
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reoMerpudeckas (quc-tpaHc-) nzomepus. Gusunueckue
CBOWCTBA QJIKEHOB. XHMHMUYECKHE CBOWCTBA: pPEAKLUMU IPUCOEIUHEHMs, 3aMEIIeHUus B O-
IIOJIOKEHUE IIpU JBOWHOM CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuK Ha 1BOIHYIO CBsI3b. CIOCOOB! OIYUYEHUS M IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccudukamuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOI'O CTPOCHHUS U XMMHYECKMX CBOMCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHUE alIKaJUEHOB.

Anxunbl. 'oMonornyeckuii psia aqkuHOB, o0mas (GopMyia, HOMEHKJIATypa U U30MEPHSL.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOICTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
OPUCOEIUHEHUS, TUMEpPHU3alMi U TPUMEpU3alnu, OKUciaeHus. KuciaoTHble cBOWMCTBA aJKUHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuy Ha TPOHHYIO CBs3b. CrocOObBI
HOJIy4EeHHUsl U IPUMEHEHHUE aJTKUHOB.

ApomaTH4ecKue yriieBoJI0posl (apeHsl). ['omonoruueckuit psij apeHos, obmias hopmyina,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30Ia.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peaKluu
3aMelleHus] B OEH30JIbHOM KOJIbLIE U YIJICBOJOPOJHOM pajJMKaje, PEeakLUu MPUCOEIUHEHHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIONMIEM IEHCTBHH 3aMECTHTENIEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJlKaJOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepusanust  cruposia.  CnocoObl  MOJNydyeHMss UM NPUMEHEHHE  apoOMaTHYeCKuX
YTJIEBOAOPOIOB.

[Tpuponusiii ra3. I[lonyrueie HedTsHBIE ra3el. HedTh u e€ mpoucxoxxaenue. KameHHbIH
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKH, KaTaIUTUUECKui), pupopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, HX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIIIEBOJOPOIOB. Peakiuu 3amenieHus
raJIoreéHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, LHMAaHOTPYIIy, amuHOorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO MW  CHUPTOBOrO pacTBopa wIEnouyd. BzaummopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHMYecKHX COEOUHEHMSIX.
Hcnonp30BaHne TallOT€HIPOM3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TNpPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakluil
YIJI€BOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHON WJIM MOAHOW BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJEICTBHE AalETHWIEHa C aMMHAauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHWE YIIepo/ia U BOJIOPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoOMJIeHHE ¢ KosulekuusimMu «HedpTb» u
«Yronp», ¢ oOpa3uamMu IUIaCTMAacC, Kay4yKOB W DPE3UHBI, MOJIETUPOBAHUE MOJEKYI
YIJIEBOIOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CcHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
staHosa). ['oMonorudeckuii pss, odmias Gpopmyia, nsoMepus, HOMEHKJIATypa M KJIacCU(PUKAIIHSL.



@u3nyecKkue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHUPTOB. BoJoponaHbBIE CBSI3U MEXAY
MOJIEKYJIAaMH ~ CIUPTOB. XHMHMYECKHE CBOMCTBA: pEAaKIMM 3aMELICHUs, JeruApaTalny,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMHU KuciaoTaMu. KauecTBeHHas
peakuys Ha OJHOATOMHBbIE CHUPTHI. [[eficTBHE 3TaHOJa M METAaHOJA HAa OPraHM3M YeJOBEKA.
CriocoObI ostydeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMUYECKHX
CBOJNCTB.

MHOroaroMHbl€ CHUPTHl — STUJIEHIVIMKOAb M INIHIEpUH. PU3HUECKHUE U XUMHYECKHUE
CBOMCTBa: peakUuu 3aMEIIECHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHMCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykJIeopuIbHOTO 3amenieHus. JlelictBue Ha opraHu3M 4yenoBeka. CriocoObl MOTyIeHUS
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB (eHosa. KauecTBeHHbBIS
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MONy4YeHHs W MpHUMEHEHHE (eHoa.
®enondopManbaeriuaHas cMoa.

KapOoHuIbHBIE COSNMHEHHS — QIBJCTHUABI M KETOHBL. JIEKTPOHHOE CTPOCHHUE
KapOOHUJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEpUSl M HOMEHKJarypa. PU3WYECKUE CBOMCTBA ajbJIETUI0B M KETOHOB. XHMHUYECKHUE
CBOMCTBAa aQJIbJIETUJOB W KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE aJIbIEeTUJIOB,
KaueCTBEHHbIE peaKkUMM Ha anpierujpl. CrocoObl MOJydyeHUs M NMPUMEHEHHE albJErHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJIHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOIHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKALNU, PEAKIUU C
y4acTUEM YTIIEBOJOPOIHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbHHOM KHUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX ddupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. IIpencraBuTeny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
NOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['oMmonorudeckuit psia, odmas ¢popMmynina, U30MEepUs U HOMEHKJIATypa.
PuznyecKkue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON CpeleE.

Kupsl. Ctpoenue, ¢puznueckne ¥ XMMHUYECKHE CBOICTBA XHUPOB: TUAPOJIU3 B KUCION U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEISIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb11a Kak coM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
nojucaxapuabl). MoHocaxapuIbl: TUIIOKO3a, (PyKTO3a, Talakro3a, pubo3a, Ae30KCUpuoo03a.
®dusnueckue CBOWCTBA M HaxoxaeHwe B mnpupone. dorocuHTe3. XMMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpPEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpyNN, CIOMPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxaposa, MajabTO3a M JakTo3a. BoccraHaBiauBaronye U
HEBOCCTaHaBIUBaloOLMe Aucaxapuabl. ['maponus nucaxapuioB. Haxoxaenwe B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1einoio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U Lesuioyio3pl. PDuisnueckue CBOICTBA Kpaxmajga M IEJUTIOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: TMIpPOJIM3, KaueCTBEHHas peakuus ¢ MOJOM. XUMHUYECKHE
CBOICTBa 1EJITIOI03bI: THAPOIIN3, MOTydeHHe 3(PpUpoB LeT0n03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).



OKCIEepUMEHTaIbHbIE METO/Abl M3YyU€HHUs BELIECTB M WX MPEBpAIICHUIN: paCTBOPUMOCTD
pa3IMyYHBIX CHHPTOB B BOJE, B3aWMOJEWCTBHE 3TaHONA C HATPHUEM, OKHCIIEHHE 3THUJIOBOTO
CIMpTa B albJeruJ Ha PAaCKAIEHHOW MEOHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruagpoxkcunom meau(ll)), peakus rmunepruna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crupthl U penonb, «KapOboHoBble KUCTOTHI. CI0XKHBIE

3pUPBD».
A30Tcosiepikamue OpraHnyecKne coeTMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOJHBIC aMMuaka. Kiaccudukanus aMHHOB:

anpaTHIECKUEe U apOMaTHYCCKHE; IMEPBUYHBIC, BTOPUYHBIC W TpeTU4YHbIe. CTpOEHHUE MOJIEKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKIATypa U (QU3NYECKHE CBOWCTBA. XMMHUYECKOE CBOHCTBA
annpaTHIECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWJIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMHHOB C a30THCTOM KHUCIOTOU. CoJIM alIKMIIaMMOHHUS.

AHUWIMH — IpeACTaBUTEIb aMUHOB apoMaThudeckoro psajaa. Ctpoenue anuwinHa. B3aumuoe
BIIMSIHUE TPYIINl aTOMOB B MoJjekysie aHuwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsle peakuuu Ha aHWwiMH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
aMuHOB. [lonydyeHnue aHuiIMHA U3 HUTPOOEH30Ia.

AmuHokucnotrel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
AMHUHOKHCIIOT: TIUIWH, aJanuH., Du3ndeckue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOICTBa
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHWH, pPEaKIus TOJUKOH/ICHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. bruonornyeckoe 3Ha4yeHUE aMUHOKHUCIOT. CHHTE3 U THUIPOJIU3
METITHIOB.

benku kak npupoansie mosumepbl. llepBuunasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATYypallus, KaueCTBEHHbIC pEaklUd Ha
OeTKu.

OKCIIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU HA OCNKH, pelieHue
AKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOAEpKAIME OpPraHUYECKHE COCIUHEHHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokoMosieKyJIsIpHBIE COeIMHEHHS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpU3ALUU, CpEeAHsss MoJieKyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepuslie MaTepHuabl. IInacTmacchl (monmuATHIICH, MOJIMIPOIUJIEH,
MTOJIMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHJIMETAKPHIIAT, MOJIMKApPOOHATHI,
nonudTHIEeHTepedTanar). YTunuzanus u nepepaboTKa MiIacTHKa.

DnacToMephl:  HAaTypalbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPONPEHOBBIN, N30IIPEHOBBIN) U CUIMKOHBL. Pe3unHa.

BomnokHna: HatypanbHbIE (XJIOTOK, IIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tomumepsl  cnenuanpbHOTO  Ha3zHadeHUs (TEQUIOH, KEBJAp, OSJIEKTPOIPOBOIAIINE
MOJIMMEPBI, OMopa3araeéMele MOJTHUMEpPHI).

DKCIepuMEHTaIbHbIE METOAbl M3YUYCHHS BEIIECTB M WX MPEBPAICHUN: 03HAKOMIICHUE C
oOpa3lilaMu TPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIIACTMAacC, Kay4dyyKOB, peEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «Pacmo3HaBaHue mIacTMacc U BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxnenne MosekyasipHOi (OpMyITbl OpraHUYECKOTO COSTMHEHHSI TT0 MaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXACHHE MOJEKYISIPHOU (OPMYIbl OPTaHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,



00BEMY) MTPOAYKTOB PEaKIMH M/HIIM UCXOAHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYpHOU (hopMyIibl
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
OIpelIeJIeHUE AOIU BBIXOJA IIPOAYKTA PEAKLIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBA3€H IpU M3y4eHMM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01e ecTeCTBEHHO-HAay4yHblE IOHATHUSA: SIBJICHHUE, HAy4HbIM (akT, rumoresa, TEOpHs,
3aKOH, aHaIM3, CUHTE3, KjaccuuKaius, HAOMIOIACHHUE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJIMPOBAHUE.

®usuka: marepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3UYECKUE BEIMUYUHBI,
€MHULIbI U3MEPEHUS, CKOPOCTb, JHEPI U, Macca.

Bbuonorus: kierka, opraHusM, 3KocucreMa, ouocgepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOdHBIM TUN MHUTaHUS, OpoXkeHHe, (HOTOCHUHTE3, IbIXaHUEe, OEJKH,
YTJIEBObI, )KUPbI, HYKJICMHOBbIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TexHonorus: nuieBsle MPOLYKThI, OCHOBBI PAallMOHAIBHOIO IUTAHUS, MOIOILUE CPELCTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CoctaB aTOMHBIX sifiep. XUMUYeCKul 3neMeHT. M3otonsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHEe YPOBHU U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OPOUTANAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUH, JIIEKTPOHHbIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYeckux saeMeHToB [.1.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKoHa M Ilepmonnmyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyeckas CBsI3b. BUAbl XMMHUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus
U JMHA cBsA3U. [loysspHOCTD, HAaNlpaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJIEHTHOU CBs3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJEeHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
HEepuoJIa).

[IpencraBinenne O KOMIUIEKCHBIX coenuHeHHsX. CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPJAMHALIMOHHON XUMUH.

BemectBa MOJEKYJISIpPHOTO W HEMOJEKYJISIPHOTO CTpOEHUsA. THIBI KpHUCTaNIMYECKUX
peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIX cucreMax. Mctuanble pacTBopsl. [IpencraBienue o KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKeHHsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBOope, MoJIsipHas ~ KOHLIEHTpauus. HacbllleHHBIE 1 HEHACHIIEHHBIE  PacTBOPBHI,
pactBopuMoOcTh. Kpucramioruaparsl.



Knaccugukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BELIECTB. TpUBUAIbHBIC HA3BaHUS
OTJIECIbHBIX MPEACTaBUTEICH HEOPraHMUECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHNUECKOW U OPraHu4eCcKOi XUMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPaHEHMsI M MPEBpAIICHUS SHEPIHH MPU XUMHYECKHX
peakuusax. Termmosbie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTbh XUMHUYECKOM peakinu, €€ 3aBUCUMOCTh OT pa3iINuHbIX (akTopoB. ['oMoreHHbIE
U TeTeporeHHble peakunu. Katanus u karaau3aTopsl.

OOpatumbie u HeoOpaTuMble peaklMH. XuMudeckoe paBHoBecue. KoHcTaHTa
XUMHUUYECKOr0 paBHOBecHs. DakTOphl, BIUSIOLUIME HAa IOJOKEHHE XMMHUYECKOTO PaBHOBECHS:
TeMIeparypa, OaBieHHE M KOHIEHTPAllMW BEIIECTB, YYacTBYIOIIMX B peakiuu. [lpunHuumn
Jlelllarense.

OnekrponauTuueckas auccouuanus. CuibHble U ciabble  35eKTpoiauThl. CTerneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas, 1ienoyHas. BogopoaHbii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOKucieHud. OKuciurenb u
BOCCTaHOBUTENb. [Iporecchl OKHCIIEHHST M BOCCTaHOBIEHHUS. BakHeiinne OKuUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJ| 37IeKTpOHHOT0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PaCILIaBOB BEILECTB.

DKCTHepUMEHTAIbHBIE METOJbI M3YYeHHUs BEIIeCTB M WX MPEBpAIICHUIA: pPa3lIoKeHHE
NEepOKCHUJa BOJOpPOJAa B MPUCYTCTBUU KaTaIM3aTOPa, MOJENM KPUCTAIIMYECKUX PEHIETOK,
MPOBEJCHUE pPEaKIuii HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
MHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XMMMUYECKOH PEaKIUu U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xumusi.

[Tonoxxenue HemeramuioB B Ilepuomnyeckoil cucteme xumuueckux siaemeHtoB J[.U.
MenzeneeBa U OCOOEHHOCTM CTpOEHMS MX aroMmoB. (Puiznyeckue CBOICTBA HEMETAJUIOB.
AmnnoTponusi HeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonydyenue, ¢pusnueckne ¥ XMMHUYECKHE CBOMCTBA: PEAKIMH C METallaMH U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ upuabl. TOMINBHEIE 3JIEMEHTHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl MoaydeHHus, GU3NYECKue U XMUMHUYECKHeE
cBoiicTBa. ['amoreHoBonoponbl. BaxHeilne KuUCIOPOACOAEpKAIIUE COECIUHEHHUS TaJOr€HOB.
JlaGoparopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MOTY4YeHHs rajdoreHoB. [I[ppumMeHeHue rajioreHoB u
UX COEIUHEHMM.

Kucnopon, o3o0H. JlaGopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
dusnyeckue M XUMHMUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia M 030HA. OKcUAbl U
MEPOKCH/IBI.

Cepa. HaxoxaeHue B MNpHUpOJE, CIOCOOBI MOJyuyeHHs, (PU3MYECKHMEe W XHUMHUYECKHe
cBoiictBa. CepoBogopon, cyabdunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KACIOTBI U uX coidu. OcoOEHHOCTH CBOWCTB cepHOM KucioThl. llpumeHnenue cepsl u eé
COCTUHEHUH.

A3zor. HaxoxaeHue B mpupoze, CIOCOObl MOMy4eHHUs, (PU3MUECKHe U XUMUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuabpl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KuCIOTHL. [IpuMeHeHHMe a30Ta W ero CoeAMHEHWH. A30THBIE
yI00peHusI.

®ocdop. Haxoxnenue B npupone, crocodObl MOIydeHHs, (PU3NUECKHE U XUMHUYECKUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COIu.
[Tpumenenue pochopa u ero coenunennit. @ochopHbie y100peHHUs.

VYrnepon, HaxoxiAeHHE B TMpupone. AJuloTpomHble Moauduxanuu. Duznueckue u
XMMHUYECKHE CBOMCTBA TPOCTBHIX BELIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoxa(ll),
okcua yriaepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIM Yrojib, aJcopOLus.
Oynnepensl, rpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHHe MpOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COeAMHEHUH.



Kpemuuii. Haxoxaenue B mpupoze, crocoObl MOdydeHus, GU3NYecKue U XUMHUYECKUE
cBorictBa. Okcua kpemuusi(1V), kpeMHUEBas KUCIOTa, CHIMKATHL. [I[puMeHeHHE KPEMHUS U €ro
coenuHeHuil. CTEKIO0, €ro Moixy4eHnue, BUIbl CTEKIIA.

[Tonoxxenue metaisos B [lepuonnueckoil cucreMe XUMHUYECKUX 371eMEHTOB. OcoOeHHOCTH
CTPOEHUS JCKTPOHHBIX 000JI04eK aTOMOB MeTayutoB. O0mue Gpu3nueckue CBOMCTBAa METAIJIOB.
[Ipumenenue MeTayioB B ObITY U TexHHUKe. CIIaBbl METAIIIOB.

DNEKTPOXUMHUECKUI psii  HampspkeHud MetawioB. OOmme crmocoObl  MOTydeHHs
METAJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAIULYPrusl, daeKkTpomeTaiutyprusi. [lonstue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka metamuioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHTOB. Hatpwii u kanuii: moiydenue, pU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAMHEHUM.

OO6mas xapaxkrepuctuka MetanoB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii M KanblMii: ToJdy4yeHue, (QU3NYeCKUe U XUMHUYECKHE CBOMCTBA,
NPUMEHEHHE POCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEeHHUS.

AnoMuHUR: TonydyeHue, GU3NYECKUe U XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAnHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB NoOouHblXx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

duznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCHuapl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarsl, UX OKHCIUTEIHHBIE CBOWMCTRBA.
[TosyueHue u npuMeHEeHUe XpoMma.

®u3nueckue M XHUMHYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. BaxuHeimme
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) nu mapranna(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

duznyeckue 1 XMMHUYECKUE CBOMCTBA jKejle3a U ero coequHeHuil. OKCHUIbl, THAPOKCUIBI U
conu xene3a(ll) u xxenesza(lll). [lonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

du3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coenHeHui. [lonyuenne n npumeHenrne
MEJIU U €€ COCTMHEHUN.

[{uuk: monyuyenue, pu3nyueckre U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero CoeAMHEHU .

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHud: H3y4YeHHe
00pa3loB HEMETaJUIOB, TOpeHue cepbl, (ocdopa, *kKeneza, MarHus B KHUCIOpPOJE, H3ydCHHE
KOJUIEKIIMH «MeTayulbl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX M IIEIO0YHO3EMEIbHBIX
METaJUIOB ¢ BOJIOW (BO3MOXKHO MCIIOJIB30BaHME BHUJIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJle3a C pacCTBOPaMU KHCIIOT U I1IeJI04Yell, KaUeCTBEHHbIE peaKklIMi Ha HEOpPraHMUeCKUe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMu KUCJIOT U LIeJoYeH, pelieHre 3KCIepUMEHTAIbHBIX 3a/1ad 1o TeMaM «['alloreHsn,
«Cepa u e€ coeIMHEHU», «A30T 1 Pochop 1 uX coeNUHEHUs», «MeTaulbl TTIaBHBIX TOATPYIII,
«Mertanibl TOOOYHBIX MOATPYIIID.

XuMHS U )KU3Hb.

Ponp xumuu B obecriedeHMH yCTOMYMBOTO pa3BUTHA desoBedecTBa. [loHATHE 0 HayuyHBIX
METO/JaX TO3HAaHMS M METOJOJIOTMM HAay4yHOTro wuccienoBanus. HayuyHble mnpuHIMINBI
OpraHMu3ali XUMUYECKOTO MPOU3BOACTBA. [IpoMbIlIIeHHBIE CIOCOOBI MOMYUYEeHUS BasKHEHIINX
BeleCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbIieHHbIE
CIOCOObI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTeus. Poib xuMuu B oOecriedeHu SHepreTHYeckoil 0e30MacHOCTH.

XuMHusS U 370pOBbe dYesloBeKa. JlekapcTBeHHBbIE cpencTBa. [IpaBuia HCIONb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTHUU MEIUIUHBI.



XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTBI, TUIIEBbIE 100aBKU. Pons XuMuu B oOecrieueHun
[TUIIEBON OE30IMaCHOCTH.

Kocmernueckne u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBuna OGe3omacHOTro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIBHBIC MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUS B CeNbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpalbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. Matepuaibl
JUTSL 3JIEKTPOHUKU. HaHOTEXHOIOTHH.

Pacuérnbie 3a1aun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMa, KOIMUYECTBA
BEIIECTBa) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00bEMa,
KOJIMYEeCTBA BEILIECTBA) MPOAYKTa PEAKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBopa C
onpeAc€HHON MacCOBOM JI0JIed PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIIGHTpAIlMM BEILECTBA B PAcCTBOpPE, JOJIA BBIXOJIa MPOJIYKTAa PEAKUUU OT TEOPETHUECKHU
BO3MOXKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3EH MPH U3YYCHHH OOIEH U HeOpraHMYeCKOi XUMUU B
11 kyacce OCyIIECTBISICTCS Y€pe3 MCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX IMOHSTHM,
TaK U MOHSTUN, IPUHATHIX B OTJENbHBIX MIPEIMETaX €CTECTBEHHO-HAYUYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHalu3, CHUHTe3, KIacCupUKalus, MEePUOJUYHOCTh, HAOIIOJIEHUE, HU3MEpEHHE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

Ouzuka: Marepusi, MUKPOMHUpP, MaKpPOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJAa, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCANbHBIA Tra3, (U3NYECKUE BEIUYHMHBI, €IUHUIIBI
MU3MEPEHHUsI, CKOPOCTh, DJHEPTUsl, Macca.

buonorus: kierka, opraHusM, OJKocHcTema, Ouochepa, MeTrabOIU3M, MakKpo- H
MHUKPOAIJIEMEHTBI, O€JKH, XUPBI, YIIEBOIbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTHH B 3KOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIE MaTepUaIbI,
CEIbCKOXO035UCTBEHHOE TIPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHUeCKas
MPOMBILIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, SJIEKTPOHHAS TTPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

TemaTnveckoe INIAHUPOBAHUE, B TOM YHUCJIE C YUECTOM paﬁoqeﬁ IporpaMmmal

BOCIIUTAHMS € YKAa3aHHUEM KOJIUYECTBA YaCOB, 0TBOJAMMBbIX HA OCBOCHHUE KAMXKIA0N TeMbl
®opma peaM3anMy BOCIIMTATEILHOI0 OTEHIHAJIA pa3e/ia
- ¢(OpPMHUPOBAHHOCTh TPAXKTAHCKON MO3UITUU O00YUaIOMIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YlleHa  POCCHUHCKOro  o0IiecTBa,  MpeACTaBIeHWE O  MaTeMaTHYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHH, TPOLEAYyp TPa)TaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHHUEM;
- cOpMHUPOBAHHOCTh POCCUMCKOW TPXKAAHCKOW HMJIEHTUYHOCTH, YBRKECHHS K IMPOLUIOMY H
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHHUSIM POCCHUUCKOM
HAyKH, TEXHOJOTHAM, chepe IKOHOMUKH;



- OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona, cOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, YTUYECKOIO IOBEICHMS, CBA3AHHOIO C NPAKTHYECKUM NPUMEHEHUEM IOCTHKCHUUI
HAayKd U JCSATEIBHOCTBIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B IOCTPOCHUE YCTOMYMBOIO
Oynyuiero;

- CTETUYECKOE OTHOILLIEHUE K MUPY;

- c(pOpMHUPOBAHHOCTh YMEHHs NPUMEHATh 3HAHUS B HMHTEpecax 370pOBOro M 0Oe3011aCHOro
oOpa3a >KM3HM, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0pPOBbIO (340pOBOE IMTAHHUE,
cOaJaHCUPOBAaHHBI PEXUM 3aHATHUM M OTAbIXa, peryjspHas (u3nyeckas aKTHUBHOCTb),
¢du3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHON J€SITEIbHOCTHIO;
- TOTOBHOCTb K TPYAY, OCO3HAHME IIEHHOCTU TPYIOJIOOMs, MHTEpEC K pPa3IU4HbIM chepam
npoeCCHOHATIBHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKON M €€ NMPHUIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HAaHHBIA BBIOOP Oyaymied mnpodeccud U pealn30BbIBATE COOCTBEHHBIE
KU3HEHHbIC IUJIAaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIIEHUU
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

- c(OPMHUPOBAHHOCTb  HKOJIOTUYECKOM KYJNbTYyphbl, IIOHUMAaHHUE BIMUAHUSA COLHUAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HAa COCTOSHUE NIPUPOJHOM M COLMAIBHOM CpeIbl, OCO3HAHUE
rJ100aNbHOTO  XapakTepa  3KOJOIMYECKMX  IpoOjieM, OpHeHTalMs Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelIeHUs 3ajad B 00JacTU OKpY’KaIoLIEH cpelipl, MJIaHUPOBaHUE
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPYKAIOLEN CPE/Ibl;

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOIIECTBEHHOM NPAaKTUKM, IIOHUMAaHME MAaTeMaTHYeCKOM HayKu Kak cepbl
YEJI0BEYECKON EATENIBHOCTH, TANlOB €€ Pa3BUTHUSA U 3HAYMMOCTHU JUIS PA3BUTHS LIUBUIIN3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMAaTU4YECKOM KyJIbTYypOU KaK CPEICTBOM IIO3HAHUS MUDPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U

B TpyIIIE.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KounuecTtBoyacos
HaumenoBanuepas
1| Be JuaekTpoHHbIe (HU(pPOBHIE)
[ AeroBH er KonTpones | llpakratec o0pa3oBaTeJbHbIEPECYPChI
q  TeMOPOrpamMmel o bIepadoThI KnepadoThl
Paznen 1.Teopernyeckne 0OCHOBBI OPraHM4YeCKOM XMMHUU
[Ipenmer
OPraHUYeCKOu
1 xumun. Teopust https://resh.edu.ru/subject/lesso
1' CTPOCHUS 8 1 n/6149/start/170388/
OpPraHUYeCKUX
coenuHeHu A. M.
byrneposa
Wroronopasznery 8
Pa3znea 2.YrieBoaopoanbl
9 [penenbHBICYTIIEBO https://resh.edu.ru/subject/les
1' JOPOJIbl — aJIKaHBbI, 5 son/6151/start/149993/
IIUKJIOAIKAHBI
HenpenensHueie
2. ZFHJ;ZE(;?OPOHH: 14 1 1 https://resh.edu.ru/subject/I
2 ’ esson/5412/start/212563/
QJIKaTUCHBI,
AJIKUHBI
) ADOMATIHECKTE https://resh.edu.ru/subject/les
. Y g son/4775/start/150494/
3 €BOJIOPObI (apeHBI)
[Tpupoansie https://resh.edu.ru/subject/les
2. HWCTOYHHUKH 4 son/4769/start/150550/
4 YTJIEBOJOPOAOB U
uX rnepepadoTka
5 Lo O e O 50 1 https://resh.edu.ru/subject/les
' OTEHHIPOMSBOA 4 1 son/4769/start/150550/
) BICYTJIEBOI0POIOB
Hroro no pazneny 35
Paznen 3.Kucsaopoaconep:kanueoprannyeckuecoeIMHeHu sl
3 https://resh.edu.ru/subject/les
1' Cruptsl. DeHon 11 1 son/4776/start/150604/
3. KapOGouwmnbHsie 21 1 https://resh.edu.ru/subject/les
2 COCTUHEHUSI: son/4769/start/150550/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

aJbJIETU/Ibl U
KETOHBI.
KapGonossie
KHUCIIOTHL. CIIOKHBIE
a¢upsbl. Kupbl

https://resh.edu.ru/subject/les

g' YrineBoasl 9 1 son/6150/start/150687/
Hroro no pazneny
41
Pa3znen 4.A30Tconep:kaniueoprannyecKuecoeIMHeHn st
4 AMUHEI. https://resh.edu.ru/subject/les
' AMMWHOKHCIIOTEL. 12 1 2 son/4743/start/150742/
benku
Hroronopazneny
12

Paspnen 5.BbicokOMOJIEKY ISIPHbIECOSIMHEH U

5 B https://resh.edu.ru/subject/les
' PICOKOMOJICKYIAD g 1 son/4743/start/151452/
1 HbIE COCUHEHUS
Wroro mo pazneny 6
OBILIEE
KOJIMYECTBO 10 9 6
YACOB I10 2
T[TPOTPAMME



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/151452/
https://resh.edu.ru/subject/lesson/4743/start/151452/

11 KUIIACC

Ne

n/

I

HaumenoBanuep
a3/1eJI0oB U
TeMIIPOTrPaMMbI

KoanuecTBo4acos
Bce  Konrtpoabubiep IIpakTuyeckue
ro

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pa3znes 1.TeopeTuyecKHEOCHOBLIXUMUM

CtpoeHue aToma.

Ilepuonnueckuii
3aKOH U
11 [Tepuoanueckast 9 https://resh.edu.ru/
' cucrema
XUMUUYECKUX
snemenTtoB . U.
Mennencena
CTpOCHHEBEIIECTB
19 a. 11 https://resh.edu.ru/
MHoroob6pa3ueBe
[IECTB
13 XHUMHYECKUEPEeaK 19 https://resh.edu.ru/
1005051
Wroro mo pazneny 39
Paznen 2.HeoprannyeckasixuMust
https://resh.edu.ru/
2.1 Hemeraiuiet 31
https://resh.edu.ru/
2.2 Mertamiel 23
Uroro mo pazaeny 54
Pa3zpen 3.XumMus u :Ku3HbL
Meront nosnanms https://resh.edu.ru/
3.1 B XUMUN. XUMHA 1 9
KU3Hb
Hroromnopasz ey 9
OBLIEE https://resh.edu.ru/
KOJIMYECTBO 102
YACOB ITO

I[TPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

n/n

Temaypoka

KoauuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jara
U3ydeHusl

IIpeamer u 3HaueHue
OpraHH4YeCKON XUMHUH,
IIPEACTABIICHUE O
MHOT000pa3uu
OpraHUYECKUX
COETUHEHUN

Teopus crpoeHus
OpPraHUYECKUX
coequHeHuil A. M.
bytneposa. Bxoanas
KOHTpOJIbHAS padoTa
DIIEKTPOHHOE CTPOEHUE
aToma yriepojaa
(ocHOBHOE U
BO30YXAEHHOE
coctosinus). BaientHoie
BO3MO>XHOCTH aToma
yriepoja. XuMuyeckas
CBA3b B OPraHUYECKUX
COECIUHEHMSIX.

MexaHu3Mbl
00pa3zoBaHMs U CIIOCOOBI
pa3pbiBa KOBAJIEHTHOM
CBS3H,

Buael nzomepun:
CTPYKTYypHas,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3((DHEKTHI B
MOJIEKYJIaX OPTraHUYECKUX
COCIMHEHU I

[IpencraBnenue o
KJIacCU(pUKALUU U
cUCTeMaTh4ecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB




Knaccudukanus peaxiuit
B OPraHUYECKON XUMUU

KonTponbhas pabora no
teme «lIpenmer
OPraHU4eCKOM XUMHH.
Teopus crpoeHus
OpPraHUYECKUX
coenuHeHui A. M.
Bbytneposay»

AJKaHBI:
FOMOJIOTUYECKUU PSI,
obmras popmyina,
HOMEHKJIaTypa 1
HU30MEpPHUs, FIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckue n
XHUMHUYECKHUE CBOMCTBA
aJIKaHOB

11

HaxoxaeHne aikaHoB B
npupoje. CriocoOsr
MOJTy4YEHUS U IPUMEHEHHUE
aJIKaHOB

12

[{ukmoankaHbl: 00IIast
(dbopMyIia, HOMEHKJIaTypa
U U30Mepus, 0COOEHHOCTH
CTPOCHUA U XUMHUUYCCKHX
CBOMCTB, CIIOCOOBI
MOJTy4YeHHUs U IPUMEHEHHE

13

14

Pemenne pacu€rHbix
3aJ1a4 Ha oTpesieNieHue
MOJIEKYJISIPHOIN (pOpMYJIBI
OpraHWYECKOr0 BEIIECTBA
10 MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJSIINX B €70 COCTAB.
Cucremaruzanus u
000011eHIe 3HAHU 110
TeMe

AJKEeHBI:
TOMOJIOTUYECKHH psl,
obmas popmyna,




HOMEHKJIATypa,
NEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYII.
CrtpykTypHas u 1uc-
TpaHC-U30MEPHIAIKEHOB

15

dusnyeckue u
XUMHUYECKHUE CBOKCTBA
ankeHoB. [IpaBuio
MapkoBHUKOBA

16

CriocoObI mostyueHust u
NPUMEHEHHE AJIKEHOB

17

18

19

20

21

[IpakTrueckas padota No
1 o Teme "llomyuenue
STUJICHA U U3YYECHHE €TO
cBOMCTB"

Pemenue pacu€tabix
3a/1a4 Ha OINpeeIeHUE
MOJIEKYJISIPHOM (hOPMYJIBI
OpPraHr4YeCKOro BEIIECTBA
AJKaaueHsl.
CONPSIKEHHBIE,
W30JIMPOBaHHbIE,
KyMYJIHUPOBAaHHBIC.
OcobenHoctu
3JIEKTPOHHOTO CTPOCHUS

XUMHYECKHE CBOMCTBA
CONPSKEHHBIX JTUECHOB

CriocoObI nostyueHus u
NPUMEHEHHE aJTKaINeHOB

22

23

AJIKUHBL:
TOMOJIOTHYECKHM AL,
obmas popmyna,
HOMEHKJIATYpa,
NEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢du3nueckue cBoiicTBa

XUMHUYECKHE CBOMCTBA
AJIKMHOB

24

KauecTtBeHHbIE peakiun




Ha TPOUHYIO CBS3b

25

26

CriocoObI TTOTy4eHHS U
MPUMEHEHHE AJIKUHOB

Pemenune 3amau: pacu€rsl
10 YPaBHEHMIO
XUMUYECKOHN peakiiuu

27

CucreMaTusanus u
000011eHNE 3HAHUH 110
TEME

28

ApEHbI: TOMOJIOTUYECKUI
psia, obmast popmyia,
HOMEHKJIATypa.
DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ
OeH3051a ¥ TOIyoJia, UX
(dbusnueckue cBoicTBa

29

XUMHUYECKHUE CBOMCTBA
apEeHOB: PeaKIuU
3aMENIEHU

30

XnMHYecKre CBOMCTBA
apEeHOB: PeaKIuU
MIPUCOCTMHCHHSI,
OKHCJIEHHE TOMOJIOIOB
OcH30I1a

31

Ocobennoctu
XUMHUYECKUX CBOUCTB
CTUpOJIa

32

33

34

Pemenne pacu€THpIx
3aJ1a4 Ha olpesieNieHue
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYECKOTO BEIECTBA
CriocoObI nostyueHus u
IIPUMEHEHHUE aPEHOB
I'eneTnueckas cBs3b

MCKAY pa3InIHbIMU
KJ1acCaMu yrjieBoaopo0B

35

Pacuétel no ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaru3anus u
000011IeHHE 3HAHUH 110




TEMC

36

37

[TpuponueIii ras.
[TonrytHbIC HETIHBIC
rassl

KamenHnslit yroyib u
MIPOJYKTHI €r0
nepepadoTKu

38

Hed1s 1 ciocoOsI e€
nepepadoTKH.
[TpumeneHne NpoIyKTOB
nepepaboTku HEPTH

39

I'eneTnueckas cBsI3b
MEXKY Pa3INYHbIMHU
KJIaCCaMH YIJIEBOAOPOJOB

40

l"anorenonpous3BoaHbBIE
YTJIEBOIOPOOB:
ANEKTPOHHOE CTPOECHHUE;
peaKIu 3aMeIeHus
rajoreHa

41

JeiicTBue 1ienoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumoneiicTBue
JIATAJIOTCHAIKAHOB C
MarHueM U IIMHKOM

42

43

44

45

46

Cucremaruzanus u
000011IcHIE 3HAHUH 110
pazneny "YrieBoaopoas"
KonTponbHas pabota mo
TeMe "YriieBogopoas!”

[Ipenenbuble
OJTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psf,
ob1mas ¢popmyna,
CTPOEHHUE MOJIEKYII,
M30MepHsi, HOMEHKJIATypa,
KJ1accupuKanus,
(bu3MvecKue CBONCTBA

XUMHUYECKUE CBOUCTBA
MpEeIEIbHBIX
OJIHOATOMHBIX CITUPTOB

CriocoObI ostyueHust u




IIPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

47

[Ipocteie 3dupsr:
HOMEHKJIATypa U
HU30MepHsi, 0COOCHHOCTH
(bU3HUECKUX U
XMMHYECKHUX CBOMCTB

48

49

50

51

MHOroaToMHbI€ CIIUPTHI:
STHJICHIJIUKOJb U
TJIUIEpUH, UX (pu3ndecKkue
U XMMUYECKHE CBONCTBA

CriocoOsl mostyueHus u
MIpUMEHEHUE
MHOT'0aTOMHBIX CITUPTOB

deHout: cTpoeHue
MOJICKYJIbI, PU3UUECKUE
cBolicTBa. TOKCHYHOCTH
(dhenona

XHUMHUYECKHE CBOMCTBA
(dhenona

52

53

54

55

56

57

CriocoOpl mostyueHus u
npuMeHeHne GpeHona

[IpakTuyeckas pabora Ne
2. Pemienue
AKCIIEPUMEHTAIIBHBIX
3aj1a4 1o reme "CrnupTsl U
¢denomnsr"

Cucrematuzanus u
0000111eHHE 3HAHUHA 110
TEME

AJnbaeTUAb U KETOHBI:
3JIEKTPOHHOE CTPOEHHUE
KapOOHUIILHON TPYIIIHI;
TOMOJIOTHYECKUE PSIIIbI,
obmas popmyna,
H30Mepusa U
HOMEHKJIaTypa

AnbJeruibl U KETOHBI:
(du3nUuecKre CBOMCTBA;
peaKIyu MPUCOSTUHEHHUS

Peaknuu okuciaeHus u




KaUCCTBCHHLIC PCAKI[UU
aAJIbACTUI0B U KETOHOB

58

59

60

Crioco0sI mostyueHus
aJIbJICTU/IOB U KETOHOB

OIHOOCHOBHEIE
npeaesibHbIe KapOOHOBBIC
KHCJIOTBI, 0COOEHHOCTH
CTPOCHHUS KX MOJICKYJ

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT, UX
¢bu3nyeckue CBONCTBA

61

XHUMHYECKHE CBOMCTBA
MpeACIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62

OcobeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KUCIIOT

63

64

OcobeHHOCTH CBOWCTB:
HETpeIeIbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
T'HJIPOKCUKApOOHOBBIX
kuciaot. [IpencraBurenu
BBICIIUX KapOOHOBBIX
KHCIIOT

Ilonstue o IMPONU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

65

CriocoOsl mostyueHus u
MIPUMEHEHNE KapOOHOBBIX
KHUCIIOT

66

CnoxHble 3¢upsbl:
TOMOJIOTHYECKHM AL,
obmas hopmyna,
U30MepHUs U
HOMEHKJIaTypa

67

duznueckue u
XUMHUYECKUE CBOUCTBA




3¢upoB

68

Pemenue pacy€THbix
3a/1a4: 110 YPaBHEHUIO
XUMHUYECKOH PEAKLUH, Ha
onpeecHue
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOI0 BEIECTBA

69

[IpakTrueckas padota No
3. Pemienue
IKCIIEPUMEHTAITLHBIX
3aJ1a4 110 TEME
"KapOoHOBBIE KHCIIOTBHI.
Cnoxnbie 3¢upnr"

70

Kupsr: ctpoenue,
busnveckne u
XUMHUYECKHE CBOKMCTBA
(runponus)

71

Oco0eHHOCTH CBOMCTB
KUPOB, COAECPKALTUX
OCTaTKHU HEIMpPeAeIbHBIX
XKUPHBIX KUCTOT. JKHUpHI B
pupoJie

72

Mpi1a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ACHCTBHE.
ITonsitue o
CUHTCTHUYECKUX MOIOIITUX
cpenctBax (CMC)

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKHX BEIIECTB

74

75

76

Pacuétel 10 ypaBHEHUAM
XUMHYECKUX PEAKIUN

Cucrematuzanus u
000011eHE 3HAHUHA 110
TEME

OO6mrast XxapakTeprucTruKa
yTJIEBOJIOB H
KJacCUUKALIUS
yIIA€BOJIOB (MOHO-, TU- U
MIOJIMCAXapHU/IbI)




77

MoHocaxapubl:
(u3nUecKre CBOCTBA U
HAXOXKJICHHUE B TIPUPOJIC

78

[IpuMeHeHue rroKo3sl, €€
3HAa4YCHUC B
KHU3HCACATCIIbHOCTH
opraHusma

79

Hucaxapupl: caxaposa,
MajabTO3a U JIaKTO3a.
Haxoxnenue B npupoe u
[IPUMEHEHUE
JIMCaxXapuI0B

80

[Tonucaxapuasl: CTpoeHUE
MaKpOMOJICKYII,
busnveckne u
XUMHYECKHE CBOMCTBA,
MIPUMCHCHUE

81

82

83

ITonsarue 00
MCKYCCTBEHHBIX BOJIOKHAX

Pemenue pacueTHbIX
3a/1a4y Ha OINpe/CIICHUE
JIOJIU BBIXOJ1a TPOAYKTa
pEeaKIMK OT TEOPETUUYECKH
BO3MOKHOT'O

Cucrematuzanus u
0000111eHHE 3HAHUHA 110
pazzueny

84

KonTponbhas padota no
TeMe
"Kucnoponcoanep:xaiue
OpraHUYECKHE
coequHeHus"

85

86

AMUHBIL: KJTaccuukanms,
CTPOSHHE MOJICKYI,
ob1mas ¢popmyna,
U30MepHs, HOMEHKIIaTypa
U QuU3HYecKne CBOCTBa

XHUMHUYECKHE CBOMCTBA
anudaTuyecKux aMHMHOB

87

AHWIMH: CTPOEHHUE
aHWJINHA, 0OCOOCHHOCTH




XUMHUYECKUX CBOMCTB
aHWINHA

88

89

90

91

92

CriocoOblI MmoryueHust 1
MIPUMCHCHUE
anmn(aTuuecKuXx aMHHOB

AMMHOKHCIIOTEI:
HOMEHKJIaTypa U
n3omepus, pusnyeckue
cBoiicTBa. OTHCIbHEBIC
MpeACTaBUTEIN 0.
aMUHOKHCJIOT

XUMUUYeCcKHe CBOMCTBA
AMHMHOKUCJIOT, UX
OHOJIOrHnYeCcKOe 3HAUECHHE
amuHokuciior. CuHTE3 U
THJIPOJTU3 TICNITHIOB
benku xak npupoaHbIC
MOJIUMEPBL; CTPYKTYPHI
0eIKOB

XUMHYECKHE CBOICTBA
0eIKOB

93

A3zoTcoaepkaiue
IreTCPOUUKIINYICCKHUC
COETUHEHUSI.
HyxknenHoBbIe KUCTOTHI:
COCTaB, CTPOEHUE U
Ouosorudeckas poib

94

95

96

[IpakTuueckas padbora Ne
4. Pemienue
AKCIIEPUMEHTAIBHBIX
3a/a4 1o TemMe
"A3oTcoaepxaiiue
OpraHHYecKue
coeTuHEeHUS "

[TpakTuueckas padora No
5. Pemenue
AKCIEPUMEHTAIbHBIX
3aJ1a4 110 TEME
"Pacnio3HaBaHme
OpraHNYeCcKux
coeqnHeHni"

KonrtponsHas pabora no




Teme "A3oTcoaepxkanine
OpraHUYECKUe
coeIMHEeHUS "

97

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH U METOIbI UX
CHHTE3a —
MoJMMepu3alus 1
MMOJIMKOHICH CAITHS

98

[lmactmaccel. YTunuszanus
1 iepepaboTKa TIacTUKa

99

100

101

DJIaCTOMEPBI:
HaTypaJIbHbBIN
CUHTETUYECKHE KayUyKH.
Pe3una

Bonokna: HaTypanbHble,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonumeps! cenuanbHOTO
Ha3HA4YCHUS

[TpakTrueckas padota Ne
6. Pemrenne
IKCIIEPUMEHTAITLHBIX
3a7a4 10 TeMe
"Pacrio3naBanue
IUIaCTMAacCC ¥ BOJOKOH"

102

O60061eHue u
cUCTeMaTH3aIus
M3y4E€HHOTO MaTepHuaa 1mo
TeMe
"BricokOMONEKyIsIpHBIE
cOoeIMHEeHUS "

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




11 KIIACC

Ne
n/n

Temaypoxka

KoauuyecTBo4uacoB

Bcero

KonTpoas-
HbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHust

Atom. CocTaB aTOMHBIX SJIEP.
XUMHUYECKUH dIeMEHT. M30TOIThI

CtpoeHue 371eKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIE YHCIIA

Bxonanas koHTposbHas paborta

Knaccudukanus XuMuaecKkux
3JIEMEHTOB (S-, p-, d-, f-3;meMenThI)
Pacnipenenenue 31€KTpoHOB 110
aTOMHBIM OpOUTAIISIM

DNeKTpOHHBIE KOH(MUTYpaIHH
aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUU

DNEeKTPOHHBIEKOH(UTYPAITTHHOHOB.
DNEeKTPOOTPULATEIBHOCTD

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHEIl CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX JJIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U
CJIOKHBIX BEIIECTB MO TPYIIaM U
neproam

10

11

CucreMarusanus 1 00001IeHNE
3HAHU 10 TEME

Bupl xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBS3U.
Bonopoanasicsizb.
MeKMOJIEKYIISIPHBIEB3AaUMOAEHCTBUS

BaneHTHOCTD U BaJIEHTHBIE
BO3MO>XHOCTH aTOMOB. CBS3b
JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOECHUEM




12

Hpel[CTaBHeHI/IH O KOMIIJIEKCHBIX
COEIMHEHUSIX: COCTAB U
HOMEHKJIaTypa

13

14

15

BemectBa MonekyasipHOro u
HEMOJIEKYJISIPHOTO CTPOEHUA. THIIbI
KPUCTAJUIMYECKUX PELIETOK U
CBOICTBA BEILIECTB

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBienue o KOJIOUTHBIX
pacTBopax

HctuHHbIe pacTBOPHI: HACHIIIICHHBIE
Y HEHACBIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapats

16

CriocoObIBBIpaKEHUKOHLEHTPALIUU
pacTBOpOB

17

Pemrenue 3a7a4 ¢ HCHOIBL30BaHUEM
MOHSATHH ""MaccoBas HOJII
pacTBOPEHHOTO BelIeCcTBa',
"MoJIsIpHast KOHIeHTparus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEIECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

20

Kontponbnas paboTa mo temam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepuoandeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpneneesa", "CrpoeHue BeniecTna.
Mmuoroo6pa3ueeriects"

21

22

Krnaccudukanus XuMHuuecKkux
peakLuil B HEOPraHUYECKON U
OpPraHUYeCcKOM XMMHHU. 3aKOH
COXpPaHEHMsI MacChl BELLIECTB; 3aKOH
COXPAHEHMs U MPEBPALICHUS
SHEPI'UU MPU XUMUUECKUX PEAKIHAX
TemnoBbie 3G HEKTH XUMUYECKUX

peakuuil. TepMoxumuueckue
ypaBHEHUSA

23

Beruucnenus no ypaBHeHHSIM
XUMHUYECKHX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSAM




24

CKopocTh XMMHUECKOH peakluu, e€
3aBUCHUMOCTH OT Pa3JIMYHbIX
(dakropoB. Katanus u karanu3aTtopbl

25

26

['omorenHsie u
reTeporeHHbIepeaKIInu
[IpakTrueckas padorta Ne 1 mo teme
"Bnustaue pa3nudHbIX GaKTOPOB HA
CKOpPOCTh XMMHYECKON peakiuu"

27

Oo6partumsbie 1 HEOOpaTUMBIE
peakuuu. XMMU4YECKOE PABHOBECHE

28

[IpakTuyeckas padora Ne 2 o Teme
"BiusiHue pa3nu4HbIX (aKTOpPOB Ha
10JIO)KEHUE XMMHUECKOT 0
paBHOBecHS"

29

30

31

DNEKTPOIUTHYECKAS AUCCOIUAITHS.
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI.
CreneHpArCCOUALINN

Honnoe npoussenenue Boasl. Cpena
BOJHBIX PACTBOPOB.
Bonopoansiitnokasarens (pH)
pacTBopa

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIKE B PACTBOPAX
ANEKTPOJIUTOB

32

[IpakTuueckas padbora Ne 3 o Teme
"XUMHYECKHE PEAKIINU B PACTBOPAX
JNIEKTPOJIUTOB"

33

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakunu. BaxHenme OKuCIuTenu u
BOCCTaHOBUTEIIN

34

35

MeTo/ 371eKTPOHHOTO (3JEKTOHHO-
HMOHHOTO) OanaHca

DIEeKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIECTB

36
37

PemeHHe:;az[aqp A3JIMYHBIXTUIIOB

PemeHHe3a,uaqp A3JIMYHBIXTUIIOB

38

Cucrematuzanusa 1 0000IIeHne
3HAaHUH 110 TeMe "XUMHYIeCKHe
peaxkuun"

39

KonTponbhas pabota no teme
"Xumunyeckue peakuu"




40

ITonmoxeHne HEMETAIIOB B
Ilepuonnueckoi cucreme
XUMHUYECKUX dieMeHToB /1. .
Meneneesa 1 0COOEHHOCTH
CTPOCHUS UX aTOMOB.
DOu3nyecKnecBONCTBAHEMETAIIJIOB

41

ANNOTpOINHUs HEMETAIIOB (Ha
npuMepe KUciIopoa, cepsl, hocdopa
U yTJepoja)

42

43

44

Bogopon: nonmyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'npuibl

I'amorensr: HaXOXICHUEC B IIPHUPOAC,
CII0COOBI MMOJIy4CHU, (1)I/ISI/I‘IGCKI/IG n
XHMHYECKHE CBOMCTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COSAMHECHUS
raJoreHoB

45

JlabGopaTopHbIe B IPOMBIIIIICHHBIC
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[TpuMeHeHHe TaJIOreHOB B UX
COETUHEHUN

46

[IpaxTuueckas padora Ne 4.
PemeHHe BKCHepI/IMeHTaJII)HBIX
3aga4 o reMe "["anoreHsr"

47

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJtydeHusi, Gu3nyeckue u
XUMHUYecKue cBoiicTBa. O30H.
[IpumeHeHneKncIopoaa U 030Ha

48
49

OKCI/II[LI " IEPOKCUBL

PGHICHI/IGL’»a)Ia‘-Ip A3JIMYHBIXTUIIOB

50

51

Cepa: HaxO0XJIEHUE B PUPOJIE,
CHOCOOBI MOTyYEHUS], PUINYECKUE U
XMMHYECKHUE CBOMCTBA

CepoBosiopof, cynbhuabt

52

Kucnopoaconepxamime coefuHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHUCJIOTHI

53

[IpakTuueckas padora Ne 5.
Pemenne SKCIICPUMCHTAIIBHBIX
3amad o Teme "Cepa u eé




coenmuaeHud"

54

55

A3OT: HaX0XKJICHHUE B TIPUPOJIC,
CrocoObI MoJydeHus, pu3nyeckue u
XHMHYECKHE CBOMCTBA. AMMMUAK,
HUTPH/IBI

Kucnoponcoaepkamiue coeTMHEHUS
azota. OcoOEHHOCTH CBOMCTB
A30THOM KHCJIOTHI

56

IIpuMeHeHue a301a U ero
COeMHEHUH. A30THBICY100pEHHS

57

docdop: HaXOKAECHUE B IPUPO/IE,
CTIOCOOBI OTYYEHHUs, PU3NIECKUE U
xuMudeckue ceorctra. Dochusl u

bochun

58

59

60

Oxcunsl hocdopa,
dbocdopcoaeprame KUCIOTHI.
Comu pochopHOI KUCITIOTHI

[Ipumenenue dpochopa u ero
COETMHEHUH.
dochopubiey100peHHS
[IpaxTuueckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 o Teme "A3ot u pochop u ux
coenuueHus"

61

VYriepoa: HaXOXACHUE B IPUPOJIC,
AJUIOTPOITHBIE MOU(PUKALIHH;
(bu3znyecKkrue 1 XUMUYECKHe
CBOMCTBA, IPUMEHEHNUE

62

Oxcun yranepona(ll), oxcun
yriepona(lV), yronbHast Kuciaora u
e€ conu

63

64

PCIHGHHGZ%&I[&‘-IP A3JIMYHBIXTUIIOB

Kpemuuii: HaxoxaeHue B IpUpoe,
CHOCOObI MOMy4YeHUs, PU3NIECKUE U
XUMHUYECKHUE CBOMCTBA

65

Oxcun kpemuusi(1V), kpeMHueBas
KHCIIOTa, CUJIUKAThI

66

67

[IpuMeHeHne KpeMHUS U €T0
coenunennii. CTEKIIO0, €T0
MOJIy4€HHUe, BU/IbI CTEKIIa

PemeHHe3a,uaqp A3JIMYHBIXTUIIOB




68

69

70

Cucremaruzanuys u 00001eHue
3ganui mo reme "Hemerauier"

KonTponbhas pabota no teme
"Hemerasner"

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThI, KOPPEKITUS OMNOOK

71

ITonoxeHne MeTauioB B
IIepunonnueckoii cucreme
XUMHNYCCKHUX 3JICMCHTOB.
OCOOEHHOCTUCTPOCHUSAIEKTPOHHBIX
000J104eKaTOMOBMETAJLIIOB

72

OO6mue dpuznyecKkue CBOMCTBa
MeTtaiuioB. [I[pumeHneHne mMeTaaioB B
OBITY M TEXHUKE

73

74

CrnnaBpIMETaILIOB.
Kopposusimeramios

PemeHHeSanaqp A3JIMYHBIXTUIIOB

75

76

DNEKTPOXUMHUECKUN Psijt
HanpspkeHui Metaiios. O0mue
CIIOCOOBI MOTYYEHHSI METAJIOB

OO1w1ast xapakTepUCTHKa METaJIOB
|A-rpynnst [lepuoguueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Harpuii n xanuii: nony4eHue,
¢bu3nueckrue 1 XuMHUYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEILIECTB U UX COECIUHEHUN

77

OO6m1ast XapakTeprUCTUKA METAIIJIOB
IlA-rpynmnsl [leproanueckoit
CHUCTEMBI XUMUYECKUX 3JIEMEHTOB.
Marnuii 1 Kanplui: IOIy4YeHUeE,
¢busnyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE MIPOCTBIX
BEILIECTB U UX COECIUHEHUN

78

JKécTkoCcTh BOMBI U CIOCOOEI €€
yCTpaHEHUS

79

80

AOMUHUI: TIOJTy4YEHHE,
¢bu3nyeckrue 1 XuMHUYeCcKHe
CBOMCTBA, IPUMEHEHNE

AMpoTepHbIe CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,




81

TUAPOKCOKOMILUIEKCHI aJTIOMUHUS, UX
IIPUMEHEHHE

PemeHI/Ie3az[aqp A3JIMYHBIXTUIIOB

82

[TpakTuyeckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3a7a4 o TeMe "MeTajuibl IVIaBHBIX

noarpymnm"

83

OO1m1ast xapaKTepUCTHKA METAJLIIOB
no6ouHbIX oarpymm (b-rpymm)
[Tepuoanueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB

84

duznyeckre 1 XUMHUUECKHE
CBOICTBA XpOMa U €ro COCIMHECHUH,
UX IPUMEHEHUE

85

86

87

Baxkneimue coeuHeHUs MapraHiia.
IlepmaHranar xanus, €ero
OKHCIIUTENbHBIE CBONCTBA

dusnueckre 1 XUMUYECKHE
CBOMCTBA JKejIe3a U €T0 COeTUHEHUH.
[TonydeHnue u npuMeHEHHUE CIIJIaBOB
Kelesa

dusnueckre U XUMUYECKHE
CBOMCTBA MEU U € COCAMHECHUH, UX
MIPUMCHCHHE

88

du3znyeckne 1 XUMHUUIECKHIE
CBOMCTBA IIMHKA M €r0 COCIUHCHUIA,
UX IIPUMEHEHUE.

' ApOKCOKOMIUIEKCHILIMHKA

89

[IpakTnueckas padora Ne 8.
Pemenne OKCIICPUMCHTAIIbHBIX
3aja4 1o Teme "MeTasibl MOO0YHBIX

noarpynm”

90

91

92

PCIHGHHGZ%&I[&‘-IP A3JIMYHBIXTUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia 1o TemMe
"Mertamibr"

KonTponbhas pabota no teme
"Meramib"

93

94

AHanu3 pe3ybTaToB KOHTPOJIBHOMH
paboTHI, KOPPEKITUS OMNOOK

Ponb xumun B 00ecrieueHUH




YCTOMYUBOIO pa3BUTHUSA
yesoeuecTsa. [IoHATHE 0 HAYYHBIX
METOJIaX MCCIIECI0BaHUs BEIIECTB

95

96

97

HayuHble IpHHIMITBI OpraHU3aLHH
XMMHUYECKOTO IPOU3BOJICTBA.
[TpomblnIeHHBIE CITOCOOBI
NOJTYYCHHS BKHEHIINX BELICCTB

XUMUYeCcKOe 3arpsi3HeHue
OKpY>Karollel Cpe/pl U ero
IIOCJIEACTBUS

XuMUs U 370POBbE YEIOBEKA.
JlexapcTBEHHBIE CpE/ICTBA

98

Xumus nuimy. Poins Xxumun B
o0ecrieueHny MMUIIEBON
0€30I1aCHOCTH

99

100

101

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XuMus B CTPOUTCIILCTBC.
Baxwneimue CTPOUTCIIbHBIC U
KOHCTPYKIIMOHHBIC MAaTCPUAJIbL

XUMHUS B CEIBCKOM XO3SUCTBE.

Oprannueckue ¥ MUHEPAJIbHbBIC
ynoopeHus

102

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102
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