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HHOACHUTEJIBHAA 3AIINCKA

Pabouvas mporpamma Mo XMMHU Ha YpOBHE CpeIHEro ooOmero odpa3oBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMH K pe3yibTaraM oOCBoeHHUs (enepanbHO  00pa3oBaTeNbHON
nporpamMmsl cpeaHero obiero oopazosanus(POIl COO), mpencraBieHHbx B PepepanbHOM
rocyaapcTBeHHOM obpazoBatenbHOM crangapre COO, ¢ yu€rom Konnenmuu npenonaBaHus
y4eOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHu3amnusx Poccuiickont denepanvw,
peanu3yroIuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0KeHUH «CTpaTeruu
pasBuTusa BocnutaHus B Poccuiickoit ®@enepanuu Ha nepuon no 2025 roma» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YINIyOJNEHHOrO H3yYeHHUS 3aHMMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTO o00pa3oBanus ydammxcsa 10-11 xmaccoB. HM3ydyenue mpenmera,
peanu3zyeMoe B YCIOBUSAX JU(PPEpEeHIMPOBAHHOTO, MPOQMIBHOTO OO0Yy4eHUs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0 U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO Ul aJanTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSIM >KU3HHM B COLIMyME, a
TaKXKe IS HPOAOJDKEHHMS OO0y4deHHs B OpraHu3alusx MNpo(ecCHOHAIBLHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBJISETCS OJHOW U3 MPUOPUTETHBIX JUCLUILINH.

B mnporpamMMe mo XMMUM Ha3zHaueHUE NpeaMeTra «XHUMHS» TOJIy4daeT MOAPOOHYIO
MHTEPIIPETALNI0O B COOTBETCTBUU C OCHOBomosaratomumu nonoxenusmu ProcC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, CoAep KaHus, pe3yIbTaTOB 00y4eHUs U TpeOOBAHUHN K YPOBHIO
HNOJATOTOBKH BBIITYCKHUKOB. CBHUAETEIBCTBOM TOMY SBISIOTCSA CIEAYIOLIUE BBINOJIHAEMbBIE
IpOrpaMMOii 10 XUMHUHU (HYHKIUU:

¢ yHPOPMALMOHHO-METOUYECKAs, pealu3alus KOTOpoH obecrneynBaeT MOJyYeHHE
NpPEICTaBICHUS O IIENAX, COJACPKAHWU, OOIIEH CTpaTerud OOYy4eHHs, BOCIIUTAHUSA U
pa3BUTHA O0yYarOUMXCA CPEACTBAMH IpeaMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOILAs, KOTOpasi  MpelycMaTpuBaeT  OIpejesieHUe:
NPUHIUIOB  CTPYKTYpUPOBaHMS M  IOCJIEIOBATENbHOCTH M3Y4YEHHUs Yy4eOHOro
MaTepuasna, KOJIMYECTBEHHBIX M KA4YECTBEHHBIX €r0 XapaKTEpUCTHK; MOAXOAOB K
(OpPMHPOBAHUIO COJEPKATEIHHONH OCHOBBI KOHTPOJSI M OICHKH 00pa30BaTENbHBIX
JOCTHKEHUM 00ydaloIuxcsi B paMKaX HUTOrOBOM arTecTalud B (opMe €IUHOTrO
rOCyAapCTBEHHOTO YK3aMEHA 10 XUMUHU.

[Iporpamma mist yriryOaEHHOTO N3YUYEHUS XUMHH:

e YCTaHaBJIMBAeT MHBApUAHTHOE MPEAMETHOE CO/EpIKaHUe, 00s3aTeIbHOE Ul U3YUEeHUs
B paMKax OTHENbHBIX Mpoduiel, MperycMaTpUBaeT  paclpeleleHue u
CTPYKTYPHPOBAaHHE €0 IO KJIAcCaM, OCHOBHBIM COJEpKAaTeIbHBIM JIMHUSAM/pa3ienam
Kypca,

e 1aéT MpUMEpPHOE pacrpeieieHne Y4eOHOTO BpEMEHH, PEKOMEHIyeMOTo ISl H3YUCHHUs
OTJIENBbHBIX TEM;

e [peasiaraeT MPUMEPHYI IMOCIEA0BATEIbHOCTh H3Y4YEHMsI Y4eOHOro MaTepuana c
Y4ETOM JIOTUKH ITOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBA3EH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio IejJed M 3ahad MU3ydyeHus I[peaMera Ha
yriIyOn€éHHOM YpPOBHE € Y4Y€TOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIAHErO
o0rmiero oOpa3oBaHus, COAEPKATEIbHON XapaKTEPUCTUKU IIAHUPYEMBIX Pe3yJIbTaTOB
OCBOCHHS OCHOBHOH 00pa30BaTENbHOM HpPOTrpaMMbl CPEIHEro OO0IIero odpa3zoBaHuUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-1103HABaTEIbHBIX JICMCTBUH OOYyYaromerocss IO OCBOCHHUIO COJCpPKAHUS
npeaMera.

[lo Bcem Ha3BaHHBIM MO3UIUSAM B TporpaMmMe IO XHMHH [peaycMOTpeHa
PEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUHU Ha YpPOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npefenaMy  YCTAaHOBJIGHHOW MporpaMMoOd IO XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOM)
COCTABIIAIONICH COZep KaHusl yueOHOTO npeaMeTa « XUMHUsD» 0CTaéTcs BO3MOXKHOCTD BBIOOpA €ro
BapHaTUBHON COCTABJIAIONIEH, KOTOpas TOJKHA ONPEENAThCS B COOTBETCTBUU C HaIlpaBJICHUEM
KOHKPETHOTO PO O0yICHHUS.

B coorBerctBUM ¢ KoHuenrtyaabHbIMM nojoxkeHusiMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO YpOBHEH B cuctemMe quQepeHIIMPOBAHHOTO 00yUeHUs Ha
YpOBHE CpeHero o0iiero oopa3oBaHUsl XUMHUS Ha YPOBHE yriyOJIEHHOIO M3y4YE€HUs HaIpaBJICH
Ha pealu3alyio MPEEMCTBEHHOCTH C IMOCIEAYIOIIMM J3TaloM IOJIY4YeHHUs] XUMHYECKOIo
o0pa3oBaHUsl B paMKaX HW3Yy4EHHUS CHEIMATIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JMCLUIUIMH B By3aX M OpraHU3alUsax cpeiHero npodeccuonanbHoro oopaszoanus. B 31oil cBs3u
U3y4YeHHUE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpEeHue u
yriayOjeHue TEOpPeTUYECKONM U MPaKTUYEeCKOW TMOATrOTOBKM OOydYaroIIMXcsi, BbIOpaBIIMX
orpeeN€HHbIN Mpodmib 00yUyeHUs, B TOM YUCIE C MEPCHEKTUBON MOCTIEIYIOIEro NoayYeHus
XHUMHUYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccuonanbHoro obpasosanus. Hapsay ¢ atum,
B cBere TpeboBanmii PI'OC COO K TUTAHUPYEMBIM pe3ysibTaTaM OCBOSHUsS (eaeparbHON
00pa3oBaTeNbHON MPOrpaMMBbl CpeHEro OOIIero oOpa3oBaHMs M3YyYCHHE MpeaMeTa «XHUMUSD)
OpPUEHTHPOBAHO TAK)KE Ha PeIlIeHUE 3a7a4 BOCIIUTAHUS U COIIMAILHOTO Pa3BUTHs 00YyUarOIINXCs,
Ha (opMUpOBaHUE Y HUX OOIIEHHTEIIEKTYaIbHbIX YMEHUH, YMEHUN palliOHAIN3ALUN YIeOHOTO
Tpyaa © OOOOHIEHHBIX CHOCOOOB  JIGATENIFHOCTH, WMEIONMX  MEXKIUCIHUILTHHAPHBIH,
HaJIIPEIMETHBIN XapakTep.

CocraBnsrolmiuMu mpeMeTa «XUMUS» Ha YPOBHE YIIyONEHHOTO HM3Y4YEHUS SIBISIOTCS
yryonénnsie Kypebl — «Opranudeckass xuMus» u «OOmas U HeopraHudeckas xumus». [lpu
OIpe/IeNIEHUU TOJAXO0J0B K OTOOpY M CTPYKTYPHOM OpraHM3alliM COAEpX aHHUs 3TUX KypCOB B
mporpamMme Mo XUMuu 3a ocHOBY MpuHATHI nojoxkeHus ®I'OC COO o paznuuusx 6a30BOT0O u
yIayO0iaEHHOTO YPOBHEH U3yUeHUS MpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranumdeckas xumusi» U «OOmas u HeopraHuueckKas
XUMUSD» COCTABJISIET COBOKYNMHOCTh IMPEIMETHBIX 3HAHUI M YMEHHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yuY€HHUsS MpeAMeTa. DTa CHUCTeMa 3HAaHUM MOJIydaeT ONpe/ielIEHHOE TEOpEeTUYEeCKoe
JOTIOJIHEHHE,  TO3BOJISIIONIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuii  00BEM
(akTonoruueckoro Matepuana. Tak, Ha yriiyOJ€HHOM ypOBHE U3yueHHs MpeaMeTa oOecreyeHa
BO3MO>XHOCTh 3HAUUTEJIBHOIO YBEIUYEHHUA O00bEMa 3HAHMM O XMMHMYECKHUX DJIEMEHTaxX U
CBOMCTBaX MX COEJIMHEHUN HAa OCHOBE PACHIMPEHUS U YIUIyOJIEeHUS NPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHHs peaKIHii, paccCMaTpUBaEMBbIX C
TOYKHU 3PEHUs] XMMUYECKON KMHETHKU U TePMOAWHAMUKH. 3yueHne nepuoauueckoro 3aKkoHa 1
[lepuonnveckoif  CUCTEMBl ~XMMHYECKHX DJIEMEHTOB  0a3UpyeTrcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABIECHUSIX O CTPOEHUH aToMa. XMMHUUYECKasl CBSI3b 0OBIACHSAETCS C
TOUKHM 3PEHHs] PHEPreTHUECKUX W3MEHEHUN NMpu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKW 3peHHs] MeXaHU3MOB €€ oOpa3oBaHus. V3yueHue THUIIOB peaKIMiA JOMOJIHACTCS
(hopMHUpOBaHHEM MPECTABICHUNA 00 IEKTPOXMMHUYECKUX MPOIECCaX U AIEKTPOIJIN3E PACILIaBOB
U pacTBOPOB BEHIECTB. B Kypce OpraHM4YecKOl XUMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN
CIOCOOHOCTH COSIUHEHUHN yleseTcs 0co00e BHUMaHUE BOMpPOcaM 00 3JIEKTPOHHBIX 3 (deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaxX PEaKIUi.



Ocoboe 3HayeHHe UMEET TO, YTO Ha COJCpXKaHHWE KYpPCOB XMMMHU YIIyOJIEHHOTO YPOBHS
U3yUYeHHs IS KJIACCOB OIpenenéHHoro mpoduis (rJaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JMOMOJIHEHW K OOIIel CUCTeME MPEIMETHBIX 3HAHWUW) OKA3bIBAIOT BIIMSHUE CMEKHBIC
npeaMeTsl. Tak, HampuMmep, B COAEpXKaHUM NpeaMeTa s KJIacCOB XHMHKO-(DH3HMUECKOro
npoduiis 60iblIOe 3HaYeHHE OYIyT UMETh JIEMEHTHl y4eOHOro Marepuana mo oomeil XuMum.
[Ipu w3ydyeHuu mnpeamera B JaHHOM CIy4ae akKIEHT OyAeT caelaH Ha OOIIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI T€OpUs
(MonekynsapHas Teopuss B (HU3UKE), 3aKOHBl COXPAHEHHs] MacChl M SHEPruH, 3aKOHBI
TEPMOJAMHAMUKH, IEKTPOIIN3A, IPEACTABICHUSA O CTPOCHUH BELIECTB U APYTOE.

B 10 *%e BpeMs B copep)KaHUM IpeaMEeTa Uil KJIACCOB XUMHKO-OHOIIOTHYECKOTO TPOGUIIs
OoJNbIINI yACNBbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3ToMm ciydae mpemocTaBisieTcs
BO3MOXKHOCTbH AJIs1 00Jiee 00CTOSTEIbHOTO PACCMOTPEHUSI XUMUUECKON OpraHU3aluu KIETKU KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IpHUMEpY, TaKue CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMIHJbI, OEJIKU, YIJIEBOJAbI, HyKIEHMHOBbIE KHUCIOTHI U napyrue. IIpu stom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIECTB
CIIy’KaT OCHOBOM JJIsl U3YUEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3, IbIXaHUS, TUIIEBAPCHHUS.

B muane ¢opMupoBaHUS OCHOB HAay4HOTO MHUPOBO33PEHHUS, OCBOEHHUS OOILICHAYYHBIX
METO/IOB IIO3HAHUS U OIbITA IPAKTUYECKOr0 IPUMEHEHUS] HAYYHBIX 3HAHUN U3yYEHHE MpEeIMeTa
«XuMus» Ha YrIyONEHHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBS3SIX C y4eOHBIMU
npeaMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacTell «EcTecTBeHHO-HAyUHbIE TPEAMETHD,
«MaremaTtuka u nHpopmaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu m3yuenun ydeOHOTO mpenMera «XHMHA» Ha YrIIyOJEHHOM ypOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero oOmiero oOpa3oBanust (Ha 0a30BOM YpOBHE), 3amadei
NEPBOCTENEHHONW 3HAYMMOCTH sIBisieTcs (OpMHUpPOBaHHE OCHOB HAyKM XUMHH Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTUYECKOM [I€ATEIbHOCTU YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. Perienue 3Toil 3amaun Ha yriayOl€HHOM ypOBHE H3y4YCHHS
IIpeMETAa MPEAI0JIaracT peain3aluio TaKuX HeleH, Kak:

e (opMupoBaHHE MPEICTABICHUA: O MaTepHAIbLHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y [TI03HABAEMOCTH SIBJICHUH MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Benylel poiau B 00ecleyeHNH YCTOMUMBOIO Pa3BUTHUS YEJIOBEYECTBA: B PEIICHUU
npoOsieM HKOJIOTMYECKOM, SHEepPreTH4eckol W TMHUIIEeBONW Oe30MacHOCTH, B Pa3BUTUU
MEIULUHBI, CO3JaHUM HOBBIX MAaTEpPHaAJOB, HOBBIX HCTOYHUKOB DHEPIUHU, B
o0ecrie4yeHnn palOHAIBHOTO MIPUPOJONOIIB30BAHMS, B (dbopMupoBaHUU
MHUPOBO33pEHUS U 001IEel KyIbTypbl YEJIOBEKa, a TAKXKE HKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpelie;

® OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMMHUYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa: (yHIAaMEHTaJIbHBIX TMOHSATHH, 3aKOHOB U
TEOPUM XUMHH, COBPEMEHHBIX IPEACTABICHUN O CTPOCHMM BEIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMUYECKUX W KUHETUYECKHX 3aKOHOMEPHOCTAX IMPOTEKAHUS XUMHUYECKUX
peaxiuii, 0 XUMUYECKOM PaBHOBECHHU, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00X
HAy4HBIX [IPUHIMIIAX XUMUYECKOTO IIPOU3BOICTBA;

e (opmupoBaHHe Yy OOY4YaIOLIMXCS OCO3HAHHOIO IMOHMMAaHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XMMHUYECKHX 3HAHUU IS OOBSICHEHHUS KIIOYEBBIX HAEH M mpolieM
COBPEMEHHOM XUMUU, A7 OOBSCHEHUS M NPOTHO3UPOBAHMS SIBICHUN, HUMEIOLINX
€CTECTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pelleHHs] MNpoOieM, CBA3aHHBIX C



XUMUEH, IPOTHO3MPOBAHUs, AaHAJIM3a U OLEHKUM C IMO3ULMK 3KOJIOTHYECKON
0€30MacHOCTH MOCJIEACTBUN OBITOBOM M MPOU3BOJCTBEHHOW /I€ATEIBHOCTH YEJIOBEKA,
CBA3aHHOM C XMMHMYECKHM TIPOM3BOJACTBOM, MHCIIOJIb30BAHHUEM U IepepadoTKon
BELIECTB;

yriyOjieHre NpEeACTaBICHUH O HayyHbIX METOAaX IO3HAHUS, HEOOXOAMUMBIX JUIs
npruoOpeTeHus] yMEHUIH OpUEHTUPOBATHCS B MUPE BEILECTB U OOBACHEHNUS XUMUYECKHX
SBICHUM, HUMEKIIMX MECTO B MPUPOJE, B IMPAKTUYECKOM JEATEIBHOCTH U
IIOBCEJTHEBHOM KU3HH.

B mname peanmzamuy TEepBOOYEPENHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOLMIMX  (YHKIUH
IIEJIOCTHOM CHCTEMBI CPEIHEro oouiero oOpa3oBaHHsS NPU M3YYEHHHU Tpenmera «XuMus» Ha
yri1yOn€HHOM YpOBHE 0CO0YIO aKTyalIbHOCTh IPHOOPETAIOT TaKUE LIEIH U 33/1a4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B TO3HABAEMOCTH SIBICHUI MPHUPOMABI, YBAXKEHUS K
IpoIeccy TBOPYECTBA B OOJACTH TEOPETUYECKHX M NPUKIIAIHBIX HCCIEIOBAHUN B
XUMHUH, (OPMUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU;

pa3BuUTHE MOTHBAlMU K OOYYECHHIO M TO3HAHHUIO, CIIOCOOHOCTEW K CaAaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHMSI 00I11€YeIOBEUECKIX [IEHHOCTEH;

Pa3sBUTHC II03HABAaTCJIIbHBIX HHTEPCCOB, HHTCIJIICKTYAJIbHBIX n TBOPYECCKUX
crocobHocTell 00yvaromuxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIHHOI'O OTHOIICHHUS K
caMoOOpa30BaHUI0 U HENPEpPHIBHOMY OOpa30BaHMIO KakK YCJIOBUIO YCHEIIHOU
npo(hecCHOHATLHOW M OOIIECTBEHHOW NEATEIHPHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,

¢opMHpOBaHWE YMEHHMI W HAaBBIKOB Pa3yMHOTO MPHUPOJOIOIB30BaHMS, pPa3BHTHE
9KOJIOTMUECKON  KyJIbTYpbl, = NpPHOOpETeHHWE  OmbiTa  OOIIECTBEHHO-TOJIE3HOM
9KOJIOTHUECKOH 1eITeTbHOCTH.

OO01miee 4YKCIO YacoB, MPEIYCMOTPEHHBIX /ISl M3YyYEHUS XUMHUHM Ha YIrIyOJIEHHOM YPOBHE
cpenHero ooOmiero odpasoBanus, cocrapisieT 204 gacos: B 10 wimacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 yaca (3 gaca B HEACIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XMMHH.

[Ipenmer W 3HayeHWEe OPraHUYEeCKOW XHMHM, MPEACTAaBICHHE O MHOroo0pa3uu
OPraHUYECKHX COCTUHEHUH.

DJEeKTPOHHOE CTPOECHUE aToMa YIJIEPOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHHUA.
BanenTHble BO3MOXXKHOCTH atoma yriepoja. XUMHUYECKasl CBSA3b B OPraHUYECKUX COCIUHEHUSX.
Tunbl THOpUAM3aMK aATOMHBIX OpOHTanel yriaepona. MexaHH3Mbl 00pa3oBaHUsl KOBAJEHTHOU
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUnbl nepekpbiBaHUS aTOMHBIX OopOuUTalel, o- u
n-cBsi3u. OnuHapHas, JBOWHAs M TpoWHas cBs3b. CrocoObl pa3pbiBa CBA3€H B MOJEKyJax
opranudeckux Beuiects. [lonsTHe 0 cBOOOAHOM panuKaie, Hykjaeohuie u 3JaeKTpoduie.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. bBytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJI. 3HAaUEHUE TEOPUN CTPOEHUSI OPraHUYECKUX COEAMHEHUN.
MonekynsipHble M CTPYKTypHble GopMmyibl. CTpyKTypHble (OpPMyJIbl Pa3IUYHBIX BHJOB:
pa3BEépHyTas, COKpalll€éHHas, cKeineTHas. M3omepus. Buasl wu3oMmepuu: CTpYKTypHas,
NPOCTpaHCTBEHHAs. OJEKTpoHHBIE 3((eKTbl B MONEKyJIax OpPraHUYeCKHX COeIWHEHHN
(MHIYKTUBHBIN U ME€30MEPHBIN 3P PEKTHI).

[IpencraBnenue o knaccuukanuu opraHMIecKux BemecTs. [loHsaTHE 0 HYHKIIMOHATBLHOMN
rpynne. I'omomnorus. I'omonoruueckue panel. CucremaTnueckas HOMEHKIIATypa OpPraHU4eCKUX
coenuHenunil (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX PEACTABUTENCH.

OcobenHocT W Kimaccu(ukamus — OpraHWdeckux — peakuuid.  OKUCIUTENBbHO-
BOCCTAHOBUTENIBHBIE PEAKIIUHA B OPraHUYECKON XUMHHU.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YEHHs BEUIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
o0pa3laMu OpraHMYECKUX BEIECTB W MaTepHUalaMyd Ha MX OCHOBE, ONBITHI MO MPEBPAIICHUIO
OpPraHMYECKUX BEHIECTB TMpHU HarpeBaHuW (IJIaBJeHWE, OOYrJIMBaHME W  TOPEHHE),
KOHCTPYMPOBaHUE MOJEIIEH MOJIEKYJI OPTaHUYECKHUX BELIECTB.

YrieBogopoasl.

Ankanbl. ['oMonoruyeckuii psj aakaHoB, oOmas GopMyiia, HOMEHKIATypa U U30MEPHSL.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP3-THOPUIN3AINS ATOMHBIX
opOuTazneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs, N30MEPU3ALNH, JETUIPUPOBAHMSI,
LIUKIU3aluy, [HpOJU3a, KpekuHra, ropeHus. llpeacraBieHue o MexaHM3ME peakLUui
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoObl MOJTydeHUs U IPUMEHEHHUE aJIKaHOB.

[{uknoankanel. O0mas Gopmyiia, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOEHHUS U
XMMHUYECKHX CBOWCTB ManbIX (IMKJIOMNPOMNAH, IMKJIOOyTaH) M OOBIYHBIX (IIMKJIOTIEHTaH,
[UKJIOTeKCaH) IUKIoaKaHOB. CriocoObI MOMy4YeHHS U MPUMEHEHHE [IUKI0ATIKAHOB.

AnkeHsl. ['oMoIOTHYECKUH psiT aJIKEHOB, o0mmas ¢hopmysia, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBCHHOE CTPOCHHE MOJICKYN AIKCHOB, SP>-TMOPUIM3alMs aTOMHBIX OpOuTaneit
yIaepoaa, 6- u m-cBsA3u. CTpyKTypHas U reomeTrpudeckas (quc-tpaHc-) usomepus. duznueckue
CBOMCTBA QJKEHOB. XUMHYECKHE CBOMCTBA: pEaKUWM IPUCOCAVHECHUS, 3aMELICHUSA B (-
MIOJIOXKEHUE TpU JBOWHOW CBSA3M, NOJMMeEpHU3auuu W okucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha ABOIHYO CBsi3b. CIIOCOOBI OIYUYEHHS U IPUMEHEHUE AJIKEHOB.



Ankanuensl.  Knaccudpukamuss — ankagueHoB  (CONPSDKEHHBIE,  M30JMPOBAHHBIC,
Kymyauposantvie). OCOOCHHOCTH  AJIEKTPOHHOTO CTPOCHMS M XUMHUYECKUX  CBOMCTB
CONPsDKEHHBIX JMEHOB, 1,2- m 1,4-npucoennnenue. [lonmmmepusanus CONpsKEHHBIX THEHOB.
CrniocoOblI MoTy4eHHs ¥ TPUMEHEHNE aJlKaJlueHOB.

Anxusbl. 'oMonorndeckuii psia ankuHOB, oOmas (Gopmysia, HOMEHKJIATypa U U30MEPHSL.
DJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKUHOB, SP-THOPHIU3AIMS aTOMHBIX
opOutaneii yrimepona. dusmveckre CBOWCTBA aTKHMHOB. XWMHUYECKHE CBOWCTBA: PEAKIIUU
NPUCOEANHEHHUS, TUMEPU3AlMU U TPUMEpHU3alluu, okuciaeHus. KucnoTHble cBOWCTBA alIKMHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIC peakiMMu Ha TPOiHYIO CBsi3b. CrOcoObI
NOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuiecKkue yriieBoopo sl (apeHsl). ['omomoruueckuii psa apeHoB, obmias Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
@dusnueckue CBOICTBa apeHOB. XMMHYECKHE CBOMCTBa OEH30J1a M €ro rOMOJIOTOB: PEAKIMU
3aMeIIeHUs] B OCH30JbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJHKalle, PEaKIMU TPUCOSAUHEHUS,
OKHCJIEHHE ToMoJIoroB OeHsona. IlpencraBienne o0 OpueHTUPYIOLIEM JIEHCTBUU 3aMeCTUTENEN
B OCH30JIbHOM KOJbIIe Ha IpUMEpE ATKUIbHBIX PAUKaAIOB, KapOOKCHUIBLHOU, THIPOKCUIBLHOM,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TajoreHoB. OcoOEHHOCTH XHMHYECKHUX CBOWCTB CTHpOJA.
[Momumepuzamust  ctupona.  CrocoObl  MoNydeHUs] M NPUMEHEHHE  apOMaTHYECKUX
YTJIEBOJIOPO/IOB.

[Tpuponusiii ras. [lonytasie HedTsHBIC Ta3zbl. HedgTh u €€ mpoucxoxaeHue. KameHHbri
yIroJib ¥ TPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTKu HEPTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKUM, KaTaTUTUYECKUN), pUPOPMHUHT, MUPOIH3. [IpoayKTel mepepaboTku HepTH, UX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnyeckas cBS3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJAOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakium 3amerieHus
raJJoreéHa Ha TUAPOKCOrPYIIly, HUTPOIpyMNIy, LHMAHOTPYMIy, aMuHOrpymmy. J[leficTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wiEnouyd. BzaumonelictBue
JUTaJOTEHAJIKAHOB C MarHMeM M LMHKOM. [loHATHE O MeTammoopraHu4ecKuX COEIUHEHUSX.
Hcnonb30BaHre TallOreHIPOU3BOIHBIX YTIJIEBOJOPOIOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHbIE METOJbl H3YYEHHMsS] BELIECTB M MX IPEBPALLEHUIl: HU3y4yeHHE
(u3MuecKkux  CBOMCTB  YIJIEeBOJOPONOB  (PacTBOPUMOCThH),  KA4ECTBEHHBIX  peaklui
YTIEBOIOPOAOB Pa3INYHBIX KJaccoB (oOeciiBeurBaHWE OPOMHOI MM MOJHOW BOJBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCICTBHE aleTWIEHAa ¢ AaMMHAYyHbIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApy)XeHHE YTIIepoJa M BOJOPOJa B OPraHUYECKHX BEHIECTBAX,
MOJIyYeHHE STWJIEHa M HM3yYeHUE €ero CBOMCTB, O3HaKomiieHue ¢ kosuiekuusmu «Hedtos» u
«Yromp», ¢ oOpa3laMu IUIACTMACC, KaydyyKOB M PE3UHBI, MOJEIHUPOBAHUE MOJEKYII
YTJIEBOIOPOAOB U TaJOTEHIIPOU3BOAHBIX YITIEBOJAOPOIOB.

Kucnopoacoaepxamnue oprannyecKue coeJUHeHHUsI.

[IpenenvHbie ogHOaTOMHbIE cHUpThl. CTpoeHuEe MoJIeKyd (Ha NpuUMEpe METaHoJla U
sta”ona). ['omonorunueckuit psa, odmas popmyna, n30Mepusi, HOMEHKIATypa U KiiacCu(UKAIIHSL.
@u3nyecKue CBOMICTBA NPEIENIBHBIX OJHOATOMHBIX CIMPTOB. BomoponHble CBs3UM MeEXay
MOJIEKYJIaMH  CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKUMM 3aMELIEHUs, JerujpaTaiuy,
OKHCJICHHUS, B3aUMOJICIICTBUE C OPraHUYECKUMU U HEOpraHUYeCKUMHU KucioTamu. KauectBeHHas
peakuus Ha OJHOATOMHbIE CIUPTHL. [leficTBHE 3TaHONa M METaHOJa HAa OPraHu3M YeJOBeKa.
CriocoOblI 1osryueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢dupsl, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3NIECKUX U XUMUYECKUX
CBOMCTB.

MHOroaTroMHbI€ CIHUPTHI — STUJICHTIIUKOIb W TiHUIEpHH. PU3NUECKHE U XUMHUYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEaKI[usi HA MHOTOAaTOMHBIe cnupThl. [IpeacraBieHue o MexaHusMe
peaxiuii HyKi1eopuIsHOTO 3aMenieHus. JlelicTBie Ha opraHnnu3M 4yenoBeka. CrocoObI MOTydeHHs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MONEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO fAIpa.
dusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHMYECKHX CBOMCTB ¢eHona. KauecTBeHHbIE
peakuuu Ha ¢eHon. TokcuyHocTh ¢eHona. CrocoObl TONyYeHUs W TpUMEHEHue ¢eHoma.
®enonpopManbaeruiHas cMoJa.

KapOoHunbHble COEIMHEHUS — albJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymmbl. ['oMonoruyeckue psAabl aiabACTHAOB U KETOHOB, o0mas ¢GopMmyia,
U30MepUsl U HOMEHKJarypa. Du3nyecKue CBOMCTBA AJIBACTHIOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa albJErUJ0B U KETOHOB: peakuuu mnpucoequHeHus. OKUCIEHHE ajbJAETHI0B,
KayeCTBEHHbIE peakluu Ha anbiaerujpl. CrocoObl MOJNyYeHHS U NMPUMEHEHHUE albIEeTUOB U
KETOHOB.

OHOOCHOBHBIE TIpeaeNibHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKiarypa. (DuU3MYecKrne CBOMCTBa OIHOOCHOBHBIX
npelenbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBsS3M MEXAY MOJIEKyJIaMH KapOOHOBBIX
KHUCTIOT. XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBa, peaklus STEepUPHUKAIUHN, PEaKIUUu C
y4acTHeM YIJIEBOJOPOJHOrO paaukaiga. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIOT — CIOXKHBIX d(upax. MHOrooOpasne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTUYECKUX KapOOHOBBIX KHCIOT, IUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenut BbICHIUX KapOOHOBBIX KHUCIOT:
CTEapUHOBAs, MAJIbMUTUHOBAs, OJICUHOBAS, JUHOAEBAsA, JUHONEH08Ads KUCIOTHL. CrocoObl
HOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxnsie 2¢upsl. ['omonorudeckuid psia, odmias dopmysa, U30Mepus 1 HOMEHKJIATypa.
®u3nuecKre 1 XUMHUYECKUE CBOICTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢pu3nueckue ¥ XUMHUYECKHE CBONCTBA JKUPOB: THIPOIU3 B KUCIOH H
men049Hoi cpee. OCOOEHHOCTH CBOWCTB JKUPOB, COAECPIKAIINX OCTATKH HETIPEIEIbHBIX )KUPHBIX
KucaoT. JKupsl B Ipupoie.

MBIIa KaK COJTH BBICIINX KAPGOHOBBIX KHCIIOT, HX MOJOIIee JeiiCTBHE.

OOmass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AH- U
nojucaxapuabl). MoHocaxapuabl: TIIOKO3a, (pPyKTO3a, TajakTos3a, pubo3a, Ae30KcHpudo3a.
®du3nyeckue CBOWCTBA W HaxoxJaeHWe B mnpupoxae. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIUU C YYaCTUEM CHUPTOBBIX U  aJNbJErMJHONM TIpYMNI, CHOUPTOBOE H
MOJIOYHOKHCIIOe OpoxkeHue. IIpuMeHeHHMe TIUIIOKO3bI, €€ 3HAYeHHE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuipl: caxapo3a, MajgpTOo3a U JakTo3a. BoccraHaBnuBawoolmue u
HEBOCCTAaHaBIUBalolue Aucaxapuipl. ['maponus nucaxapuaoB. Haxoxnenwe B mpupone u
npumeHenue. [loaucaxapuapl: Kpaxmai, INIMKOT€H M 1eiunosio3a. CTpoeHHe MaKpOMOJIEKYJI
Kpaxmaia, TJIMKOr€Ha U IeJUToyio3bl. (Du3MuecKue CBOWCTBA Kpaxmaiaa U LEJUTHOJIO03BL.
XUMUYECKUE CBOMCTBA Kpaxmaja: TMAPOJU3, KaUYeCTBEHHAs PEAKIUs C HOJOM. XHUMHUYECKHUE
CBOICTBa LEJITIOI03bl: TUAPOIIN3, MOTyYeHHE dPUPOB LETt003bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BELIECTB U MX IPEBPALLEHUI: PacTBOPUMOCTh
pa3IUyYHBIX CIUPTOB B BOJE, B3aMMOJCICTBHE AITaHOJa C HATPUEM, OKUCJIEHHE ATHIOBOTO
CIMpTa B aJpJEerWJ Ha PaCKAIEHHOW MEIHOM IPOBOJIOKE, OKHCJIEHHE 3STHUJIOBOTO CIHMPTA
TUXPOMATOM Kasins (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAJIOB), KAUECTBEHHbIE PEAKIIUU Ha
anpaerunsl (¢ ruapokcunom auammuncepeodpa(l) u ruapoxcuaom meau(Il)), peakius roumepruHa
¢ rugpokcusiom meau(ll), xumMuueckne cBoiicTBa pacTBOpa yKCyCHON KHCIIOTHI, B3aUMO/IEHCTBHE
pactBopa TIOK03bI ¢ Tuapokcunom Menu(ll), B3aumopeicTBue Kpaxmajiaa ¢ HOJOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «CrupTthl u enonb», «KapOboHoBble KUCTOTHI. CI0XKHBIE

3hUpHD».
A3oTcoaep:kaniue OpraHnyeckne coeANHeHusl.
AMUHBI — OpraHuYeckHe TMpou3BOJIHbIE ammuaka. Kiaccudukanuss amMHHOB:

anudaTHIECKUe U apOMaTUYECKHE; TEPBUYHbIC, BTOPUYHBIC M TpeTUdHbie. CTpOSHHUE MOJIEKYII,
obmras ¢opMmyna, u3oMepus, HOMEHKIATypa U (PU3UYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
amu(aTUyecKuX aMUHOB: OCHOBHBIC CBOWMCTBA, AKUIUPOBAHUE, B3aMMOJCHCTBHE MEPBHYHBIX
aAMHHOB C a30THUCTOM KHUCJIOTOM. COJIM aJIKHJIIAMMOHHUS.

AHWIMH — IPeACTaBUTENIb aMUHOB apoMaTudeckoro psana. Ctpoenue anwinHa. B3aumuoe
BJIMSIHUE TPYIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauecTBennsie peaknuu Ha aHWiIuH. CrocoObl TONy4YeHUS W TPUMEHEHHE alu(paTHIeCKUX
aMuHOB. [lonyyenue aHuiIrHA U3 HUTPOOEH30Ia.

Amunokucnotel. Homenknatypa u  wu3oMmepus. OTthenbHble TPEACTABUTENH  O-
AMUHOKHCJIOT: TJIUIMH, adaHuH. PU3HJecKre CBOMCTBAa aMHUHOKHMCIIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEepHBIX OPTaHWYECKUX COSAMHECHM, PEaKIus MOJUKOHICHCAIINH,
o0pa3zoBaHHe TMENTUIHON CBs3U. bruonornyeckoe 3HaA4CHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIHU3
TIETITHOB.

benku xak npupoansie nonumepsl. [lepBuuHas, BTOpUYHAsT M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THUAPOJIN3, JIEHATYpallus, Ka4eCTBEHHbIC pEaklud Ha
OelKu.

OKCNEpUMEHTAIIbHBIE METOAbl M3YUYEHHUsI BEIIECTB M WX IPEBPAILCHHI: PAaCTBOPECHHE
0enKkoB B BOjIe, JeHATypalus OEIKOB MpH HarpeBaHUM, IIBETHbIC PEAKIMU Ha OENKH, pelIeHUe
SKCHEPUMEHTAIbHBIX 33Jad 10 TeMaM «A30TCOoJepKalllue OPraHHYEeCKHUE COCIAUHECHUS» W
«Pacno3HaBaHue OPraHUYECKUX COCITUHEHUI.

BbicokoMosieKyJIIpHbIE COeINHEHUS.

OCHOBHBIE TOHSTHS XHMHH BBICOKOMOJEKYJSPHBIX COCIMHEHUW: MOHOMED, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEpU3aluU, CpeAHsss MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTUHEHUN — MOTUMEPHU3ALINS U TIOJTUKOHICHCAIHS.

[TomumepHbIe MaTepuabl. IInmacTmaccel (MONMMATHUIIEH, TIOJTUTIPOTTHJIEH,
MOJTMBUHWIXJIOPUI, MOJUCTUPOIT, MOJTUMETHIIMETAKPUIIAT, MOJTMKAapOOHATHI,
nonudTHIEeHTepedTanar). Y unusanus u nepepaboTka MIacTUKA.

DnacToMepsl:  HATypajdbHBIA  KaydyK, CHHTETHYECKHE Kaydykd (OyTaJIHEeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BosokHa: HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENTK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Monmumepsl  cnenmManbHOTO  Ha3HadeHWs]  (TEQUIOH, KEBIAp, JIIEKTPOIPOBOISIINEC
MOJINMEPHI, OMopas3aaraeéMbie MOJMMEPHI).



DKCIEepUMEHTAIbHbIE METOAbl U3YUEHUS! BEIIECTB M UX MPEBPALECHUN: O3HAKOMIICHUE C
oOpasllaMu TMPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, TIUIACTMAcC, Kay4yyKOB, peIIeHue
AKCTIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérubic 3amaun.

Haxoxaenne MoneKynsapHOi popMyIIbl OPTraHUYECKOTO COSIMHEHUS 10 MAaCCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIINX B €0 COCTaB, HAXOXKICHHE MOJEKYJSPHOW (OPMYIIBI OpraHMYEeCKOTrO
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHHs, IO KOJMYECTBY BeImIecTBa (Macce,
00BbEMY) TTPOTYKTOB PEAKIIMH W/WUIH UCXOTHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (GOPMYITBI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB WM CIOCOOOB MOJyYEHUS,
onpeJieJICHUE A0IU BbIX0/Ia MPOIYKTA PEAKIIUN OT TEOPETUUECKU BO3ZMOXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanust MexXnpeaMeTHbIX CBS3€U MPU M3YYEHUHM OpraHumdyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSATUH, IPUHITHIX B OT/IEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAy4YHBIA (PakKT, TUIOTE3a, TEOPHS,
3aKOH, aHaIW3, CUHTE3, KiaccuduKkamus, HaOJIOJCHHE, H3MEPEHHUE, DKCIICPUMEHT, MOJICIb,
MO/ICJINPOBAHUE.

®usuka: Marepus, aTroM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, JHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 0O0BEM, arperaTHOEe COCTOSIHHUE BEIIECTBA, (PU3WUYCCKUE BEITHMYUHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: kinerka, opraHu3M, dKocucTema, ouochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBI TUN MHUTaHUsA, OpokeHue, (POTOCHHTE3, ABIXaHHWE, OCNKH,
YTIICBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMECHTEHI.

['eorpadusi: mose3Hbie HCKOTIAEMbIE, TOTUTHRO.

TexHoOTHs: MUIIEBBIE MPOTYKThI, OCHOBBI PAIMOHATLHOTO MUTAHMS, MOIOIIINE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUUYECKUH 31eMeHT. M30Tonbl. CTpoeHUE IEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIa. DHEPreTUUECKHE YpPOBHHM M NOJYpPOBHU. ATOMHbBIE
opbutanu. Knaccupukamums XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
JNEKTPOHOB TIO aTOMHBIM OpOHTANsIM. DIEKTPOHHbIE KOH(QUTYpallu aTOMOB JJIEMEHTOB
NepBOr0O—4EeTBEPTOTO IEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC
KOH(QUTYypalyu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

[lepuonnueckuii 3akoH u Ilepronuueckas cucrema XuMU4Yeckux osieMentoB JI..
MenpneneeBa. CBsi3b nepuoanyeckoro 3akoHa u llepuognmyeckoil CUCTEMBI XHMHYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEeN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB
XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOXKHBIX BEIIECTB MO IpyHnaMm u
nepuonaM. 3HaueHue neproandeckoro 3akona /.M. Menzaeneena.

Xumuueckasi CBsA3b. Buabl XMMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBS3M: OOMEHHBIH M JOHOPHO-aKIENTOPHBIA. DHEPrHs
U JUIMHA cBsA3U. [lonsspHOCTH, HANPaBIEHHOCTh U HACBILIAEMOCTh KOBAJIEHTHOU cBA3U. KpaTHbie
cBs3u. BogopoaHas cBsizb. MeKMOJEKYJISIPHbIE B3AUMOACHCTBHUS.



BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX TI€OMETPUUYECKHM CTpPOEHHEM (Ha NpUMEpe COEAUHEHHMH 3JEMEHTOB BTOPOIO
Meproa).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHHsAX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMILIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAY€HHWE KOMIUIEKCHBIX coefauHeHuil. Ilonstue o
KOOPAWHALIMOHHOW XUMUHU.

BemecrBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. THIIBI KPUCTAJUIMYECKHUX
peiéToK (CTPYKTYp) M CBOICTBA BEIIECTB.

[Tonsatue o mucnepcHbix cucreMax. Mcrunnsie pacTBopsl. IIpencrasienre 0 KOUIOUIHBIX
pactBopax. CrmocoObl BBIpaKEHUS KOHIIEHTPAIMM PAacTBOPOB: MaccoBas JOJs BEIIECTBA B
pacTtBope, MOJsApHas  KOHUEHTpauus. HacpllleHHbIE W HEHACBIIICHHBIE  PAacTBOPHI,
pacTBOpUMOCTh. KpucTtamioruaparsl.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKMX BEILECTB. TpHUBHAJIbHBIC Ha3BaHUS
OTJEJIBHBIX IIPEACTAaBUTEIICH HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMu4ecKuX peakiiil B HEOPraHn4ecKol U OpraHM4ecKord XUMHUU. 3aKOH
COXPAaHEHHs MACChl BEUIECTB; 3aKOH COXPAHEHMS W IPEBPALICHHS DHEPIHMM IPU XUMHUYECKHX
peakuusax. Temnosbie 3h(HeKThl XUMUYECKHX peakiuil. TepMOXUMHUYECKUE YpaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklnu, €€ 3aBUCUMOCTh OT Pa3IHyYHBIX (akTOpoB. ['oMOreHHBIE
Y TeTeporeHHble peakuny. Katanns u kataau3aTtopsl.

O6parumble W  HeoOpaTUMBIE PpEaKIMU. XHUMHUYeCKoe paBHOBecwe. KoHcTaHTa
XMMHYECKOTO paBHOBecHs. DakTOphl, BIUSAIOUIME HA IOJIO)KEHHE XMMHUYECKOTO PaBHOBECHS:
TEMIIepaTypa, NaBJICHHE M KOHLEHTpAlMU BEILECTB, y4acTBYIOIIMX B peakuuu. [IpmHnun Jle
[Tarense.

Onexkrtponutuueckass gucconuauus. CuinpHble U cnabble  37eKTposauThl. CTeneHb
muccounanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHAs, HEMTpalbHas, LIEN04Has. Bopopoausiii
noka3arens (pH) pactBopa. ['maponus coneii. Peakiun nonnoro ooMeHa.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHud. OKuciurenb u
BOCCTaHOBUTENb. IIponeccsl OKHMCIIEHHMS M BOCCTaHOBJIECHHUS. BaxkHeHNMe OKUCIHUTENN U
BOCCTAHOBUTENIM. MeTO] 37IeKTPOHHOTr0 OajiaHca. DJIEeKTPOIU3 paCTBOPOB U pacIljIaBOB BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJbl W3YyYEHHUs BEIIECTB M HUX IPEBPAIICHUNA: Ppa3lIoKEHHE
IIEPOKCUJAa BOJOPOJA B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
MIPOBEJICHUE peakUuid HOHHOTO OOMeHa, OIpeAeNieHue Cpeabl PacTBOPOB C  IMOMOUIBIO
UH/IMKAaTOPOB, U3y4YE€HHUE BIMSHUS Pa3lUYHbIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW PEAKIMU U
I0JIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannuyeckasi Xumus.

[Tonoxxenne HemeraioB B Ilepuogmueckodl cucreme XuMudeckux siemeHToB J[.U.
MeHnzeneeBa U OCOOEHHOCTH CTpOeHMS HX aroMoB. dusnyeckue CBOICTBa HEMETaJIOB.
AnnoTponus HeMeTaJuIoB (Ha MpuMepe KUCIIopoia, cepbl, hocdopa u yriepoaa).

Bopopoa. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEAKIMU C METAUIaMH U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxxaeHnue B mpupoje, crocoObl MOMy4eHus, GU3NUecKue U XUMHUUECKUe
cBoMicTBa. l'amoreHoBoopozAbl. BakHeliue KHUCIOPOACOAEpXKAIUME COCAUHEHUSA TaIOTCHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MMOIY4YeHMsI rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COCIMHEHUN.



Kucnopoa, o3oH. JlaBopaTopHble M HPOMBIIUICHHBIE CIIOCOOBI MOJyYEHHs] KHCIOPOJA.
®usnyeckue M XUMHUYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoga M o30Ha. Oxcuabl U
MIEPOKCH/IBL.

Cepa. HaxoxxaeHue B MNpHpoOJE, CIOCOObI MOJIyuyeHHs, (U3MYECKHMEe U XUMHUYECKUe
coiictBa. CepoBonopon, cyiabdunsl. Oxcun cepoi(IV), okeun cepri(VI). CepHucras u cepHas
KUCJIOTBI M UX coir. OCOOEHHOCTH CBOMCTB cepHOM KHUCIOTHL. I[lpumeHeHue cepsl U €€
COECTUHEHUN.

Azor. HaxoxxneHue B Hpupoje, CIOCOObI MOMy4eHHUs, (PU3MUECKHe MU XHMUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KUCIOTBI M MX COJIH.
OcobeHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IprMeHeHMe a30Ta U ero CoeAMHEHHIl. A30THbBIC
yA0OpeHusI.

®ocdop. Haxoxnenue B mpupone, crnocoObl NOITydeHUs, (PU3NUYECKHE U XUMHUYECKUE
cBoiictBa. Dochuasl u ¢ochun. Oxcuabl (ocdopa, dochopHas kuciaora U e€ COJIH.
[Mpumenenne dpocdopa u ero coenunenuii. Pochopusie y1o0peHus.

VYrnepoa, HaxoxaeHHE B TMpupone. AJUIoTpomHble Moaupuxanuu. DPuzndeckue u
XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, oOpa3oBaHHBIX yriepomoM. Oxcupa yriepoma(ll),
okcun yraepona(lV), yronbHas kucinora U e€ conu. AKTUBHPOBAaHHBIM yroJb, aACOPOLIMSL.
Oynnepensl, TpadeH, yriepoaHsle HaHOTpyOku. IIpuMeHeHHMEe TPOCTHIX  BEILIECTB,
00pa30BaHHbBIX YIJIEPOJOM, U €r0 COEAMHEHUN.

Kpemunii. Haxoxxaenue B mpupone, CrocoObl MOydeHHs, (PU3NYECKHe W XUMHUYECKHE
coiictBa. Okenp kpemMHusA(IV), kpeMHueBas kucnora, cuiavkarsl. [IpuMeHeHre KpeMHHUsI U €ro
coenuHeHuil. CTEKIO0, ero Mnoly4eHue, BUabl CTEKIA.

[Tonoxenne merannoB B [lepuoanueckoil cucreMe XMMHUECKUX 3J1eMEeHTOB. OCOOEHHOCTH
CTPOEHUS 3JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mmue pusnueckue cBoiicTBa METaIOB.
[Ipumenenune meTauioB B ObITY U TexHHUKE. CIIJIaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUI psii  HampspkeHud MertayiuioB. OOmme crmocoObl  MONTydeHUs
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILIYPIHUs, eKTpoMeTautyprus. Ilonarue o koppo3un
MeTasu1oB. CriocoOb! 3aIUThl OT KOPPO3UH.

OOmas xapakrepuctuka MeTauioB IA-rpymnmsl Ilepuoauueckoil cucTeMbl XMMHYECKHX
aneMeHTOB. Hatpuil u xanuii: nomyyenue, pu3ndeckue U XMMHYECKHE CBOMCTBA, MPUMEHEHHUE
IPOCTBIX BEIIECTB U UX COEIMHEHUM.

O6mas xapaktepuctuka MetamioB I[IA-rpynmsl [leprognueckoil cucTeMbl XUMHYECKHX
JIEeMEHTOB. MarHuii M KainplUil: mosydyeHue, (u3nyeckue M XUMHUYECKHUE CBOMCTBaA,
IPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTh BOABI M CIOCOOBI €€ yCTpaHEeHHUS.

ANIOMHMHUI: TIOTy4YeHHe, (U3NUECKue M XUMHUYECKHUE CBOWCTBA, NMPHUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBOICTBA OKCHIAa M THUIPOKCHIA ATFOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OOmast xapakTepUCTHKa MeTalioB NoOouHbIX mnoarpynn (b-rpymm) Ilepuoandeckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

Ouznyeckue U XMMHUYECKHUE CBOMCTBA Xpoma U ero coequHeHui. OKCUIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U DUXpPOMATHI, X OKHUCIUTEIHHBIC CBOWCTBA.
[TosnydyeHne u npuMeHeHUe XpoMma.

@u3nueckue M XHMMHYECKME CBOMCTBA MapraHiia M €ro COeIMHEHHMH. Baxuenmmue
coenuHenus mapranua(ll), mapranna(IV), mapranua(VI) u mapranua(VII). Ilepmanranar kanus,
€r0 OKHMCIIUTENIBHBIE CBONCTBA.



dusnuecKkre u XMMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHuil. OKCuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe xKeje3a U ero CIiJIaBoB.

Du3NYeCKNe U XUMUYECKUE CBOMCTBA MeNIU U €€ coenHeHuid. [Tonydenre nu npumeHenne
MeIU U €€ COCIMHEHUM.

[uuk: monyuenue, Gpu3nUecKue U XUMHUYECKHUE CBOKWCTBA. AM(OTEpHBIE CBONCTBA OKCHIA
Y TUIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHne IMHKA U €r0 COeTMHEHUH.

OKCMEPUMEHTAIBHBIE METOJbl HW3YYEHHUs BEHIECTB M MX TNPEBPAIICHUN: H3YYCHUE
0o0pa31oB HEMETAJIOB, TOpeHHue cephl, ¢ocdopa, xkemeza, MarHUs B KUCIOPOJE, U3yUEHUE
KoJuleKuuu «MeTamibl W CIJIaBb», B3aUMOJEHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPHAIIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJie3a ¢ pacTBOPAMU KUCIIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HA HEOPTAaHUYECKUE aHUOHBI,
KAaTHOH BOJIOPOJA M KaTHOHBI METAJIJIOB, B3aUMOJICUCTBUE THMIPOKCHUIOB aJIOMHHHS U LIMHKA C
pacTBOpaMM KHUCIOT M IIEJIOYEH, pellieHne SKCIePUMEHTAIbHBIX 3aJa4y 10 TemaM «l ajJoreHsm»,
«Cepa u e€ coeruHeHH», «A30T U Gochop U UX COCTUHEHUD», «MeTallIbl TIaBHBIX TOATPYII,
«MeTaybl MOOOYHBIX MTOATPYIIID).

XuMHS U )KU3Hb.

Ponb xumun B oOecrieueHuN YCTOMYMBOTO pa3BUTHs yesnoBedecTBa. [IoHATHE 0 HAyUHBIX
METO/JaX TO3HAaHMSI M METOJOJIOTMM HAay4yHOTO wuccienoBaHus. HayuHble NpUHLMIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CTIOCOOBI MOMYUYEHUs BaXKHEHIIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoJa). [IpoMbliieHHbIE
CIoCcOObI MOJTYYEHHs] METANIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHHE OKPYXKalollel cpelbl u
ero nociueacTBus. Poib xumun B 00ecrieYeHIH SHEPreTHIeCKON Oe30IMacHOCTH.

Xumug H 300poBbe uyenoBeka. JlekapcTBeHHble cpenctBa. lIpaBuiia HMCHoONIb30BaHUS
JIEKApCTBEHHBIX MPENapaToB. Poib XMMHUK B pa3BUTUN MEIULIUHBI.

XWMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb xuMuu B obecriedyeHuu
MUIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xwmwms. IlpaBumia OGe3omacHOro
UCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B OBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENIBCTBE: BYKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IEMEHT, OETOH).

XuMHUs B CEIbCKOM X03siiicTBe. OpraHnyecKre 1 MHHEPATbHbBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepualbl, KPaCKH, CTEKJIO, KepamMuka. MaTtepuaiibl
TUTs1 DNIeKTpoHuKH. HaHoTexHOMOTHH.

Pacuérnble 3anaumn.

Pacuétpl: mMacchl BemiecTBa WM 00BEMA ra3oB MO HM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MacChl (00BbEMA, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIA OJHO W3 BEIIECTB HMMEET MPUMECH, Macchl (00bEéMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKlUd, €CIU OJHO U3 BELIECTB JaHO B BUJE PacTBOpa C
ONpeAcNIEHHON MacCOBOM J0OJEHd pPacTBOPEHHOIO BEIIECTBA, MACCOBOW JOJAM U MOJISIPHOM
KOHLIGHTpAIlMd BEIECTBA B PACTBOPE, MOJIM BBIXOJIAa MPOJIYKTa peaklUh OT TEOPETHUECKU
BO3MOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanmu3zanust MeXNpeAMETHBIX CBSA3EH MPU M3yUYEHUU OOIIEH U HEOPraHUYECKOW XMUMHH B
11 kiacce ocyIiecTBISIETCS Yepe3 UCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH,
TaK M MOHATHUH, IPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO01mue ecTecTBEHHO-HAyUYHbIC TIOHATHUS: SIBJICHHE, HAay4HbIH (hakT, rumoresa, TEOPHs,
3aKOH, aHalu3, CHHTE3, KiIacCu(UKaus, TEePUOJIUIHOCTh, HAONIOICHNUE, W3MEpEHHE,
SKCTIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

O®uzuka: marepusi, MUKPOMHUpP, MaKpOMHp, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKH YPOBEHb, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, HWJCANbHBIA Tra3, (U3NYCCKUE BEIWYHHBI, CIUHUIIBI
U3MEPEHHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: knerka, oOpraHumsM, OSKocucTema, Ouocdepa, MeTabONMU3M, MaKpo- H
MUKPOIJIEMEHTBI, O€JKH, >KUPBI, YTICBOJbI, HYKJICHHOBHIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadus: MmuHEpabl, TOPHBIE TTOPOBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUIMBO, PECYPCHI.

TexHonorus: XxumMu4eckasi MPOMBIIIEHHOCTb, METAJTYPIUsl, CTPOUTENIbHbIE MaTepHallbl,
CEJIbCKOXO3SUCTBEHHOE MPOW3BOJCTBO, TMHINEBAasl IMPOMBIILIEHHOCTh, (apMaleBTUYECKas
MPOMBIIIUIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHUX npenaparos, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, SJICKTPOHHAS TIPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHUHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHUS TMpeAMeTa «XHMHs» Ha YPOBHE cpeaHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CJICYIONINE COCTABJISIONINE: OCO3HAHNE O0YYAIOMUMUCS POCCUHCKON TpaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPENeICHHIO;
HAIMYUE MOTHUBAallMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYyYaroIuxcs
PYKOBOJICTBOBATHCSI TIPUHATHIMH B OOINECTBE MpaBWIAMH M HOPMaMH TOBEJCHUS, HATUYHE
MPaBOCO3HAHUS, YKOJOTUYECKON KYJIBTYPhI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH JKU3HEHHBIC
TUTaHBIL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHsD OTPaKaloT cPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON M MPAKTHYECKOHN JEATEIBHOCTH 00YyYarOIINUXCS B TIPOIECCE pealln3aluu
00pa3oBaTeNbHON JAESTEIHHOCTH.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHsD) OTPakaloT cPOPMUPOBAHHOCTD
OTIbITa MO3HABATEIBHON U MPAKTHYECKON NEATEIBHOCTH 00YYaIOIIUXCS B MPOIECCEe pealn3alun
00pa3oBaTeNbHON JIEATEIBHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kI1aHCKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00513aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSJIKY;

NPEACTABICHUS O COLHUAIbHBIX HOPMAaX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr Yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI IPYTHX
P aHAJIU3E PA3TMYHBIX BUAOB YUYCOHOU IEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIIEIUI0 OTEYECTBEHHOU
XUMHUH,

YBOXCHHSI K IPOILIECCY TBOPYECTBA B OOJIACTH TEOPHH U MPAKTUYCCKOTO IMPHIOKCHHS
XUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pE3yJbTaT JIUTENbHBIX HaOII0JCHUH,
KPOTOTJIMBBIX SKCTIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U MTPAKTHUKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHUBOB B TMIOJYYEHHHU U TOCIEAYIONIEM aHaJIU3e
UH(POPMAITUHU O TIEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIGHMBAaTh CBOE MOBENCHHE U TMOCTYNKH CBOMX TOBApHUIICH C MO3MIIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS LIEHHOCTEH 310poBOro M Oe3omacHoro obOpasza >KU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3]I0POBBIO;



coOJIIO/ICHHUsT TIPaBUi 0E30MacHOro OOpaIIeHus] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYI0BOM J1€ATEIbHOCTH;

MOHUMAaHMSI 1LIEHHOCTH TMpaBWJI HWHIAUBUAYAIbHOTO U KOJJIEKTUBHOTO 0€30MacHOro
NOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMS IOCIEACTBUI M HENpPUATHS BPEAHbIX NpPUBbIUEK (YNMOTpeOJEeHUs alKOrouisd,
HapKOTUKOB, KypEHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE€3HOM, TBOPYECKON M IPYTUX BUAAX AEATEINBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a4ad COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

UHTEpeca K MPAKTUYECKOMY HM3Y4YEHHIO NMPO(eccCHil pa3iiMyHOro poja, B TOM 4YUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMHUU;

YBa)XXEHUS K TPYLy, JHOISAM TPyJla U pe3yibTaTaM TPYAOBOM AESATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOPDY WHJMBUIYaJIbHOM TpaeKTOpuu oOpa3oBaHMs,
Oyaymiell npodeccun U peanu3aluid COOCTBEHHBIX )KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEN 00I1eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUS

9KOJIOTHYECKHU IeJIeCO00Pa3HOr0 OTHOMICHHS K MPHPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

NOHUMAaHMA INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIJIeM, BIUSHUS SKOHOMUYECKHX
MIPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPELBI;

0CO3HAHHS HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHKCHUN XUMHH JIJISI PEIICHHSI BOTIPOCOB
PalMOHAIBHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUATHS INEHCTBUM, NMPUHOCALIMX BpPEI OKPYKAIOLIEH NPUPOIHON cpere,
YMEHHUSI IPOTHO3UPOBATh HEOIArONPHUSITHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NIPEAOTBPALLATD UX;

HQJIMYUS PAa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, SKOJOTMYECKOW KyJbTYpPBI, OIIBITA
JEATEIIBHOCTH  3KOJIOTMYECKOW  HANpPaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSITH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOM MPaKTHKH;

NOHUMaHMA CHEeUM(PUKA XUMHHM KaK HayKH, OCO3HaHHsA €€ poilu B (OPMHPOBAHUU
PalMOHAJIBLHOTO HAYYHOTO MBIIUIEHMSI, CO3/IaHNHU 1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpYyKaroIleM
MHUpE KAaK O €AMHCTBE IPUPOABI M 4YEJIOBEKA, B TO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEW WU
peleHnH mpodIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexxIEHHOCTH B 0CO00M 3HAYMMOCTH XHWMHUH JJIsi COBPEMEHHOW NMBUIM3AIMU: B €€
T'YMaHHUCTUYECKOW HAIIPaBICHHOCTH M Ba)XKHOM POJIM B CO3/IaHMU HOBOM 0asbl MaTepuaibHOU
KYJIBTYpPBI, B PEIIEHUH IN100aIbHBIX IPOOJIEM YCTOHUNBOIO pa3BUTHSI YEIOBEUECTBA — CHIPEBOM,
SHEpPreTUYecKoil, NUIIeBOM U HKOJOTMYECKOH O0e30macHOCTH, B Pa3BUTHM MEIULIMHBI,
00€CTIeYeHUN YCIOBUH YCIIEIIHOTO TPYyAa U SKOJOTHYECKH KOM(POPTHOM KHU3HH KaXKJIOTO YJIeHA
00111eCcTBa;

€CTCCTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTM METOJOB IIO3HAHMI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJIB30BaTh MOJydyaeMble 3HAHUS IS



aHanmu3a U OOBSCHEHHMS SIBIICHUH OKpY’XKAIOIIEr0 MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS ieTaTh 000CHOBaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO MTOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOIb30BATh XMMUYECKHE 3HAHUSA IS PELeHUs TpodiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYyalMsIX;

MHTEpeca K ITO3HAHUIO, UCCIIE0BATEIbCKON ACATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpepbhIBHOMY OOpa30oBaHHIO U CaMO00pa3oBaHUIO, K
AKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C KMU3HCHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3nuyHbIX chepax mnpodeccHOHATHLHON
NEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpenmMeTHble pe3ybTaThl OCBOCHHS MPOTPaMMbI [0 XMMHU HAa YpPOBHE CPEIHETrO
o01mrero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble JUIs1 (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUaIOIIMXCS MEKAUCUUIUIMHAPHBIE
(MexnpeaMeTHbIe) 00LEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 1IETIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crienn(uKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJICHUE, MPOIECC, CUCTeMa, HAyUHBIH (aKT, MPUHIHUI, THUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHUE, HAOIIOAEHNE, N3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCalbHble  yueOHble  JAeHCTBHS  (TO3HABaTeJIbHbIE,  KOMMYHHKATHBHBIE,
perynsTuBHbIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIINH 00YYaroINXCs;

CIOCOOHOCTh  OOY4YaloOLIUXCsS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEpCcalbHble y4yeOHble ACHCTBUS B IO3HABATEIbHON U
COLIMAJIBHON ITPAKTHKE.

MertarnpeIMeTHbIE pPe3yJIbTaThl OTPAKAIOT OBJIAJCHUWE YHHBEPCAIHHBIMU YYEOHBIMU
II03HABaTEJIbHBIMUA, KOMMYHHMKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

I[lo3naBaTeIbHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eiicTBUS

1) 6a30Bble JIOTHYECKHUE eI CTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTYaJU3HpPOBATH MpoOJIeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpeNeNATh LENU JEATEeIbHOCTH, 3aJaBas HapameTpbl U KPUTEPUM HMX JIOCTHUKEHUS,
COOTHOCHUTB PE3yJIbTAThl ACATEIHHOCTH C MOCTABJICHHBIMU 1ICJISIMHU;

WCIIOJIB30BaTh TPU OCBOCHUU 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIJCISTH
XapakTepHbIC TIPU3HAKKW TIOHATHH © YCTAHABIWBATh WX B3aMMOCBS3b, HCIIOJIL30BAThH
COOTBETCTBYIOIINE MOHITHS ISl OOBbSICHEHHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

BBIOMpATh OCHOBAHMSI U KPUTEPHUHU IS KIIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHiA,

YCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY U3YUaEeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JACAYKTHBHBIC, IO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMATPUBAEMBIX SIBICHHSIX, (OPMYIHUPOBATH
BBIBO/IbI U 3aKJIIOUCHMUS;

MPUMEHSATh B TPOIIECCE MO3HAHUS MCIOJb3yeMble B XMMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, TPe0OPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMUUYECKHI 3HAK (CUMBOJI) DJIEMEHTA,



XUMu4eckass (GopMysa, ypaBHEHHE XUMHUYECKOM peakuud — TpH pPELIeHUH Y4eOHbBIX
MO3HABATEJIbHBIX U NMPAKTUYECKUX 3a7ad, IPUMEHATHh Ha3BAaHHbIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yUYaeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a3oBbIe HUCCIeA0BATEIbCKUE eiiCTBHS:

BJIa/IETh OCHOBAMHU METOJ0B HAy4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLUM;

dbopMynHpoBaTh IENM H 3aJadd  HMCCJIEIOBAHMSA, KCIIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIL;

BJIAaJIETh HAaBBIKAMHU CAMOCTOSATEIBHOTO IUIAHUPOBAHHUA M NPOBEICHMS YUEHUYECKHX
9KCIIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS HAOJIOATh 32 XOJIOM IPOILECCa, CAMOCTOATEIBHO
IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEOBATEIICKOM M MPOEKTHOM JesITeIbHOCTH,
HPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEeIleHuUs
IIPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3JIMYHBIX METOJOB ITO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX WHPopManuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOrO COJAEpXKaHMs, CIpaBOYHble mocobus, pecypcbl HMHTepHera),
aHAM3UpOBaTh MH(DOPMALMIO DPA3JIUYHBIX BHUJIOB M (OPM MpENCTaBIEHUS, KPUTUYECKU
OLICHHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(bopMyIHpOBaTh 3aMpoChl U NPUMEHATH pPA3TUYHBIE METOABI TPU TOUCKE M OTOOpe
UH(POpPMALINU, HEOOXOAMMOM IS BHITIOJIHEHHS YI€OHBIX 33124 ONPEIEIEHHOTO THIIA;

npuoOpeTaTh OMBIT UCHOJIB30BAHUSA MH(MOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIBbHYIO ()OpMY MpPEACTaBICHUS UH(OPMAIU (CXEMBI,
rpad UKy, TUarpaMMebl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbl, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMNYCCKUC CPEACTBA HATTIAAHOCTH.

KomMyHuKaTHBHBIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XOJI€ TUAIOTa W/ WU TUCKYCCHUH,
BBICKA3bIBATh UJIEH, q)OpMYJ'II/IpOBaTI) CBOH HpeI[J'IO)KeHI/Ifl OTHOCHUTCJIBbHO BBITIOJIHCHUA
MPEJIOKEHHOM 3a/1a4H;

BBICTYNATh C MPE3EHTAUUEN pe3yJbTaTOB MO3HABATEIbHON AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHM IIPU  BBINOJHEHHWH XHUMHUYECKOTO
SKCTIEPUMEHTa, MPAKTUYECKONH pabOThl IO HCCIEJOBAHUIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro TpoekTa, M (OPMYJIUPOBATh BHIBOABI MO pPE3yibTaTaM MPOBEAEHHBIX
UCCJICTOBAHUM IMyTEM COTTIACOBAHMSI MMO3ULIUI B X0 00CY X ICHUS U OOMEHAa MHEHHSIMH.



Pel"y.]'lﬂTl/IBHble YHuBEpCaJdbHbIC y‘-leﬁllble JaelcTBHUA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOI IO3HABATENIbHYIO AEATEIbHOCTb,
ompenenss e€ Ieau M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeJiaraéMplii alropuT™M JAEUCTBUN NPU BBINOJHEHUM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3 (HEeKTUBHBIN CIIOCOO0 UX PEHICHUs C YYETOM IMOJIyYeHHs HOBBIX 3HAHUHU O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYLIECTBJISATh CAMOKOHTPOJIb JI€ATEIbHOCTU HAa OCHOBE CaMOaHaJIn3a U CaMOOLEHKHU.

NPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPaMMBI MO XUMUU Ha yriyOJEHHOM ypOBHE Ha
YPOBHE CpeHEero obuero oopazoBaHMs BKIIOYAIOT crieluduueckue A y4eOHOro mpeaMmera
«X¥UMHMs» HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHWCTBUH 10 OCBOCHMIO, MHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUJIbI IEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAHUWA B Pa3iMuYHBIX Y4YEOHBIX CHUTyalMsX, a TaKKe€ B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XMMHM IpEIMETHBIE PE3YyJbTaThl MPEACTABICHBI IO
rojaM U3y4eHusl.

10 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPAKaroT:

c(OPMHPOBAHHOCTh TMPEJCTABICHUI: O MecTe W 3HAYCHUHM OPraHMYeCKOW XUMHHM B
CHCTEME ECTECTBEHHBIX HAyK U €€ PO B 00eCneueHNH YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA B
pelieHuu MmpooJIeM IKOJOTHYECKOM, IHEPTeTUYECKOW M THUINEBON O€30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpPHalOB, HOBBIX HMCTOYHHMKOB HHEPruM, B OOECHEUYECHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMS, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOILEH KyJIbTYpHI
YeloBeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAaHHOIO OTHOUICHHS K CBOEMY 3J0POBBIO H
MPUPOIHOM Cpelie;

BJIAQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJArarolIue
HOHATUS — XMUMHUYECKHH B3JI€MEHT, aToM, PO M 3JEKTpOHHas o0ojiouka aTtoma, s-, p-, d-
aTOMHBIE OpOMTAaJIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMma, TMOpUAM3aIMs aTOMHBIX
opOuTaned, MOH, MOJIEKyJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIBbHOCTb, CTENEHb OKHUCIIECHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM 00BEM, YIIEpOAHBIH CKEJeT,
(yHKIIMOHANBHAS TPYMIa, paguKal, CTPYKTypHbIe (GopMyInbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpHUS CTPYKTYpHasT M HIPOCTPAHCTBEHHAs (reOMETpHUYecKas, ONTHYECKas),
U30MEPBI, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U a30TcoAepk alliue
OpraHWYECKHE COEAMHEHHS, MOHOMED, IMOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIE
COCIMHEHUS; TeOpUH, 3aKoHbI (mepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOeHUs
oprannueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHMsS MAacChl BELIECTB, 3aKOH
COXpPAaHEHHS U NPEBpALICHHUs] DSHEPTUM MPU XUMHUYECKHX PEAKLUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHHM, MHPOBO33PEHUECKHE 3HAHWsA, JIEXKAIIUE B OCHOBE NOHUMAaHUS
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHMX SIBJICHHM; MPEICTABICHUA O MeEXaHUu3Max
XMMHMUYECKMX pEaKklUui, TEPMOJMHAMUYECKMX M KHMHETUYECKMX 3aKOHOMEPHOCTIX MX
IPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB U TpyNN aTOMOB B MOJIEKYyJaX (MHIYKTHBHBIH U
Me3oMmepHbIi dhdexTrr, opuenTanTsl | u Il pona); dakromornyeckue cBeaeHUS O CBOMCTBAX,



COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHNHU BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH 4YeJOBEKa, OOIMMX HAYYHbIX NPUHIMIAX XHUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEpe MPOU3BOACTBA METAHOJIa, TIEpepPadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHUN: BBISBIATh XapaKTepHbIE MPU3HAKY MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINE IOHATHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOWCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH:

MCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHMYECKUX BEIECTB;

COCTaBIAITh YpPaBHEHUS XMMHUYECKUX pEaKUMid U pacKpelBaTb HUX  CYLIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUl IOCPEICTBOM  COCTABJICHUS  AJIEKTPOHHOIO
OanmaHca 3THX peakUMd, peakuuii HOHHOro oOMeHa IyTEM COCTABIEHMsS MX IOJHBIX H
COKpAILEHHBIX MOHHBIX YPaBHEHMUI;

M3rOTaBIMBaTh MOJEIM MOJIEKYJ]l OpPraHMYECKHUX BEIIECTB JUIsl WJUIIOCTPALMU  MX
XMMHYECKOI'0 U POCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAJIC)KHOCTh U3yUEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIACCy/TpyMIe COeIMHEHUH, aBaTh UM
Ha3BaHUA 1o cucremarnueckoil HoMeHknatype (IUPAC) u npuBoauTh TpUBUAJIbHBIE Ha3BaHUS
JUISL  OT/AETBHBIX TPEJACTaBUTENEH OpPraHUYECKUX BeIleCcTB (PTUJIEH, aleTWIEeH, TOJYyol,
[JIMLEPUH, STWIEHIINKONIb, (QeHos, (opMalbIeTui, aueTadbAeru], aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
QJIaHUH, MAJIbTO3a, (PYKTO3a, AHWIINH, TUBHHUI, U30TIPEH, XJIOPOTIPEH, CTUPOJ U APYTHE);

c(OpPMUPOBAHHOCTh YMEHMSI ONPEAENATh BHUJA XHUMHUYECKOM CBS3M B OPraHUYECKHX
COEJMHEHUX (KOBAJICHTHAs! U HOHHAs CBS3b, G- U M-CBsI3b, BOAOPOAHAs CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUS INPHUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemiectB A. M. BytnepoBa st 00bsSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTE YMEHHUH XapaKkTepu3oBaTb COCTaB, CTPOEHHUE, (QU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKaJHEHOB, AJKHMHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB,
CIHPTOB, AIBJETUAOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3()UPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIJI€BOJ0OB (MOHO-, IU- U MOJHCAXapHJIOB),
WUIIOCTPUPOBaTh T'€HETHYECKYI0 CBSI3b MEXKIY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHX PEaKLuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HOpMYIT;

c(OPMHPOBAHHOCTh yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX MPHMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYEeCKHX COEIUHEHHH OT KpaTHOCTU W THIIA
KOBAJICHTHOH CBSI3M (G- U T-CBSI31), B3aMMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKH YTJIEBOJAOPOJHOTO CHIPbS
(HedTh, TPUPOAHBINA Ta3, Yroib), CIOCOOBI €ro mepepaboTKH M IMPAKTHYECKOE MPUMEHEHHE
IPOAYKTOB NEPEepadbOTKH;

c(OPMHPOBAHHOCTb BJAJEHUS CHCTEMONH 3HAaHUM O €CTECTBEHHO-HAYYHBIX METOAAX
NO3HAaHUS — HaONIONEHUM, W3MEPEHUH, MOJICIUPOBAHUM, SKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  ONEPALUU  MBICIUTEIBHON
NEeSITeIbHOCTH — aHaJW3 U CHHTE3, CPaBHEHHE, OOOOIEHHE, CUCTEMAaTH3allhio, BbISIBICHHUE
INPUYMHHO-CJIEICTBEHHBIX CBS3€H — JIJIsl U3yUEHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUM;



c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMUYECKHUX 3HAHUN C TIOHATUSMHU U
IPEJCTaBICHUSIMH JPYIMX €CTECTBEHHO-HAYYHBIX IPEAMETOB i 00Jee OCO3HaAHHOIO
MMOHMMAaHMSI CYIIHOCTH MaTepHaJbHOTO €IUHCTBAa MHpPA, UCIIOJIb30BATh CUCTEMHbIE 3HAHUS IO
OpPraHMYECKON XUMUU AJisi OOBSICHEHUS M MPOTHO3UPOBAHUS SBICHHUH, NMEIOIUX €CTECTBEHHO-
Hay4YHYIO IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHI IO XUMHUYECKHM (opmyrnam u
YpaBHEHUAM XHMHUYECKUX PEaKIMi C UCHOJb30BaHMEM (PU3MUECKHX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUI0 XUMHUYECKON (HOpMYIbI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHAYECKHX 3JIEMEHTOB, IPOJAYKTaM CTOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH C MO3ULIUN
9KOJIOTHYECKON O€30MacHOCTH MOCIEJACTBUS OBITOBOM U IPOU3BOJCTBEHHOM MAESITEIHLHOCTU
4eJIOBEKa, CBA3aHHOM C mepepabOTKOM BEIIEeCTB, HCIOJIb30BATH IOJyYEHHBIE 3HAHUS IS
NPUHATUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSTEIbHO IUIAHUPOBATh U MPOBOJUTH XMUMHUYECKUN
9KCIIEPUMEHT (MOJyuYeHUE U U3yUeHUE CBOMCTB OPraHN4YEeCKMX BEIIECTB, KAUECTBEHHbIE pPEeaKIIUu
YTJIEBOJOPOAOB pPa3IMYHBIX KJIACCOB M KHUCIOPOJCOJEP)KAIIMX OpPraHMYECKHX BELIECTB,
pelleHHe OHKCIEPUMEHTAJIbHBIX 33Jad 110 pPAaclO3HABAHMIO OPraHWYECKUX BEILIECTB) C
coOnrofeHreM TMpaBWil 0e30macHOro oOpalleHuss C  BellecTBaMU U JIaOOpaTOpPHBIM
obopynoBanueM, (HopMyIHpOBaTH I€db HCCIEIOBAaHUS, MPEACTABIATH B pas3audHOM (opme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHHIA:

coOIoIaTh TIpaBUJIa AKOJOTHYECKH IIEJIECOO0pa3sHOT0 MOBEICHHS B OBITY W TPYIOBOM
JEATEIbHOCTH B LEJIAX COXPAHEHUS CBOETO 30POBbs, OKPYXKAIOIIEH NPUPOIHOM Cpelbl U
JOCTH>KEHHS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO AEMCTBMSI HA JKHUBBIE OPraHU3Mbl ONPEAEIEHHBIX
OpraHUYEeCKHUX BELIECTB, MOHUMAas cMbIci roka3areis [1/1K;

aHAIM3UPOBATh  LEJIECOOOPa3HOCTh  NPUMEHEHHs]  OpraHMYecKUX  BEUIeCTB B
MPOMBIIUIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
UHPOPMALIMK B PA3IMYHBIX HUCTOYHUKAX (HaydHas W y4eOHO-HAaydHas JUTEpaTypa, CpeicTBa
MaccoBoi uHGpopMauuu, VHTepHET W JApyrue), KpUTUYECKH AaHaJU3UPOBATH XHMHUYECKYIO
uHbopMallnio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHM C MOCTaBICHHON yueOHOU
3ajadeil.

11 KJIACC

[IpenmerHbie pe3ynbTathl OCBOeHHS Kypca «OOmass W HeopraHuyeckas XUMHS
OTPaXKakoT:

c(OPMHPOBAHHOCTD MPEJCTABICHHUI: O MaTepUAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HABAa€MOCTHU SIBJICHUM NMPUPOJIbI, O MECTE M 3HAYEHUM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK M €€ posiu B 00€CIEeUeHUH YCTOMYMBOTO Pa3BUTHS, B PELICHUH NMPOOJIEM 3KOJIOTUYECKOM,
SHEPreTUYeCKOM U THUIIEBOM OEe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAHMM HOBBIX
MaTepuajoB,  HOBBIX  HCTOYHUKOB  DHEPruM, B  OOECHEYECHHWU  PAIMOHAIBHOTO
PUPOAONOIH30BAHNUS, B (POPMUPOBAHUN MUPOBO33PEHUS U OOILEH KYJIbTYpPhI YEIIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBbIO U IPUPOJIHOI cpejie;

BJIAQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOINOJATrarolIue
MOHSATUS — XUMUYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AMEKTPOHHAsI 000JI0YKa aTOMa, S-



, p-, d-aromHBIE OpOHWTANU, OCHOBHOE W BO30YXJAEHHOE COCTOSIHHSI aToMa, THOpUAM3AIUSL
ATOMHBIX OpOMWTaJNIe, WOH, MOJIEKYJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKHCJICHUSI, XWUMHYECKas CBs3b (KOBAJICHTHAsl, HWOHHAS, MeETaJuIMuecKasi, BOJOPOIHAs),
KpUCTaJUIMUECKasl PEeIIETKa, XUMHUYECKas peaklHs, PacTBOP, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
3JEKTPOJIUTUYECKAS] ~ JUCCOIMAIMs, CTENEeHb JUCCOIMAllMM, BOJOPOJHBIM  IMOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOW dPPEKT XUMUIECKON PEaKIHH, CKOPOCTh XUMHUYECKON
peaKIy, XUMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TEOPHUS  DIICKTPOIUTHUYECCKOM
aucconuanuu, nepuogudecknid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl BEILECTB,
3aKOH COXPaHEHUs U MPEBPAILLCHUS SHEPTHM MPU XMUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOUIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHHMS MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBIICHUM; COBPEMEHHBIEC IPEJCTABICHUS O CTPOCHHUU BEIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX; MPEICTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAaKUUW, TEPMOJMHAMUYECKMX W KHHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUsA, O XHWMHUYECKOM pAaBHOBECHHM, pAaCTBOpaxX MW  JUCIEPCHBIX CHUCTEMaX;
(hakTONOrMUECKUe CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHUH U O€30MacHOM HCIOJIb30BAHUU
BAXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKON JAESITETbHOCTH YelIOBEKa,
O0IINX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUII: BBISBIIATH XapaKTEPHbIE MMPU3HAKY MMOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHWM HEOPTraHWYECKHX
BEILECTB U UX MPEBPALLECHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY ISl COCTABIICHUS
(dopMyJT BEHmIECTB W ypPaBHCHWH XHMHYECKUX PEaAKIUH, CHCTEMATHYECKYIH0 HOMCHKIATYDPY
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTJEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEEISITh BAJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEAMHEHUSX, BHJI XMMHUYECKOW CBSI3U (KOBAJCHTHAs, MOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMUYECKON PEIIETKA KOHKPETHOTO BEIIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHYECKON CBSI3M U TUNA KPUCTAJUIMYECKON PEmIETKH, OOMEHHBINM M JOHOPHO-aKIENTOPHBIN
MEXaHHU3MbI 00pa30BaHMs KOBAJIGHTHOW CBS3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIMPOBATH: HEOPTraHWYECKHE BEIIECTBA MO HUX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3TUYHBIM NpHU3HAKaM (YHCIy U COCTaBYy pearupyrolmx
BEIIECTB, TEIJIOBOMY J(PQeKTy peakiuu, HW3MEHEHHUIO CTEleHEH OKHUCICHUS DJIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTalu3aTopa W JIPYTHE); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPUU JJIs KIIACCU(PUKAIINN U3y9IaeMbIX BEIIECTB H XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKPBIBaTh CMBICI TMepuoandeckoro 3akona J[. .
MenzgeneeBa U JI€MOHCTPUPOBATH €r0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMCHHIA: XapaKTEPH30BATh JJIEKTPOHHOE CTPOSCHUE aTOMOB M MOHOB
XMMHYECKUX DJIEMEHTOB MepBOro—4eTBéproro mnepuoaoB Ilepuoanueckoit cucremsr JI.M.
MeneneeBa, UCNOJIB3Ysl MOHATUS «IHEPIETUUYECKHE YPOBHW», «IHEPreTUUYECKHE MOTYPOBHUY,
«s-, p-, d-aromHBIE OpOUTANM», «OCHOBHOE M BO30YXIEHHOE JHEPreTUYECKUE COCTOSHUS
aToMay»; OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEMHEHM 1o nepuogaM u rpynmnam [lepuoanueckoit cucremsl . 1. MenneneeBa, BAJICHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JIOUEK;



c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMHYECKUE
CBOICTBa BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEP)KIATh CYIIECTBOBAaHUE I'€HETUYECKOW CBS3U
MEX/1y HEOPTraHUYECKUMU BEIIECTBAMU C TOMOIIbIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKIX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUSI PACKPbIBaTh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIyii MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OallaHCa 3TUX peakluil; peakunuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakuui
THJIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa30BaHUs (Ha MpHUMEpe T'MIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

c(OPMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX
peakuuii ¢ yd€ToM HX DSHEPreTMYECKHX XapaKTePUCTHK, XapaKTep H3MEHEHHs CKOpPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCUMOCTH OT Pa3IM4YHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHHs
XMMHUYECKOT'0 paBHOBECHUS 0] BIUSHUEM BHEIIHUX Bo3aewcTBuil (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMUYECKHE PEAKLIUH, JeKaAIIUe B OCHOBE
IPOMBIIUIEHHOTO TOJYYEHUs] CEpHOW KHUCJIOThl, amMMHakKa, oOllue Hay4YHble MPUHIUIIBI
XMMHUYECKHX TPOU3BOJCTB; LEIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKMX BEILECTB B
HPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pE€HHsI COOTHOIICHHUS PUCK-TI0Nb3a;

c(OPMHPOBAHHOCTH BJIA/ICHUS] CHCTEMON 3HAaHUI O METOJaX HAYYHOTO MO3HAHUS SBICHUIN
opuposibl — HaOJIOJEHHE, U3MEpPEHHE, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJIEHHBII), MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, YMEHHs MPUMEHSTb TH 3HAHUS IpU
HKCHEPUMEHTAIbHOM HCCIEOBAaHUM BEIIECTB U Ui OOBACHEHHS XUMHUECKUX SBIICHUM,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOM EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOM )KU3HU;

c(OpMUPOBAHHOCTh YMEHHMSI BBISBIISATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C MOHATUSAMU U
NPEACTABICHUAMHU JIPYTHX €CTECTBEHHO-HAY4YHbIX IIPEAMETOB [Uii 0o0Jiee OCO3HAaHHOI'O
NOHMMAaHHUs MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PACUYETHI: C UCIIOIB30BAaHUEM MOHATHH «MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE» U «MOJISIpHAsT KOHIIEHTpALMs»; MacChl BELECTBA WM 00bEMaA rasa
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OJHOIO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIIECTB; TEIUIOBOro 3(PdeKTa peakluy; 3HaYeHUs BOJOPOJHOIO MOKa3aTelsi paCTBOPOB KUCIOT
U 1IeoYell ¢ M3BECTHOM CTEMEHBIO JMCCOIMAINM;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTA peaKkliy, €CJIU OJJHO U3 MCXOJHBIX BELIECTB JIaHO B BUJE PacTBOpa C OINpeAeIEHHON
MaccoBOW J10JIed pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); II0JIU
BBIXOJIa MMPOJYKTA PeaKLUU; 0ObEMHBIX OTHOILIEHUI ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENFHO IUIAHUPOBATh U MPOBOJUTH XUMHUUECKUH
SKCHEPUMEHT (IIPOBEACHUE PEAKIINN HOHHOTO 0OOMEHa, MOATBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOpPraHMYECKHUX BEILECTB, ONPE/IEIIEHNE CPEebl PACTBOPOB BEIECTB C MOMOIIBIO HHAUKATOPOB,
U3yueHHE BIUSAHMUA pPa3IMYHbIX (PAKTOPOB HAa CKOPOCTh XHMHYECKON peakluH, pelIeHHe
9KCHEPUMEHTAIbHBIX 33734 1Mo TeMaM «Metauib» U «Hemeramas») ¢ coOmoieHHeM NpaBuil
Oe3omacHOro OOpaleHHus C BEIIeCTBAMHU M JIAOOpaTOpHBIM 000pynoBaHHEM, (OPMYIHPOBATH
LeNb HWCCIENOBaHUS, MPEACTaBIATh B pPA3IUYHOW (opMe pe3ysbTaThl HAKCIEPUMEHTA,
AHAJIM3MPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUIl: COOMIOAATh NMpaBUiIa MOJIb30BAaHUA XMMUYECKON MOCYI0H U
1a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSIMHU
[0 BBINOJIHEHUIO J1A0OPAaTOPHBIX XUMHUYECKHX OIBITOB, SKOJOIMUYECKHU IIeJ1ecO00pa3HOro
IOBEJICHU B ObITY U TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHUs CBOErO 3/0POBbS,
OKpYyXarolled NPUPOAHON Cpelpl U JAOCTHXKEHHS €€ YCTOMYMBOIO pPa3BUTHUS, OCO3HABaTh



OMacHOCTb TOKCHYECKOTO JEHMCTBHSI HA YKUBbIE OPraHU3Mbl OINPEEIEHHBIX HEOPraHUYECKHX
BEILIECTB, TOHMMAas cMbIca nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANIPABICHHBIA MOUCK XHUMHYECKOM
uHbOpMallMU B PA3NIMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Has JHUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET W JApyrue), KPUTUYECKH aHaJU3UPOBATh XHUMHUYECKYIO
uHpOpMAIIHIO, TTepepadaThiBaTh €€ W UCIOJIB30BaTh B COOTBETCTBHH C IOCTaBICHHON y4eOHOU
3aJaueil.
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31 MeToabl MO3HAHUSA B XUMUHU. XUMHUA U 9
' KU3Hb
Htoro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoJibHbie

Bcero
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3YYeHUS

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcebl

IIpenmer u 3HaYeHUE OPraHUYECKON
XMMUHU, TIPEJICTaBIEHUE O MHOTOOOpa3uu
OpPraHUYECKUX COCIUHEHHUN

03.09.2024

DJIEKTPOHHOE CTPOCHUE aToMa yrieposia
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHUSA).
BanenTHbie BO3MOXKHOCTH aToMa yriiepoja

05.09.2024

XUMHUYECKas CBSA3b B OPraHUYECKHUX
COeTMHECHUSIX. MexaHu3MBbl 00pa30BaHUs
KOBQJICHTHOM CBSI3U, CIIOCOOBI pa3phIBa
CBSI3EH

06.09.2024

Teopust cTpoeHUs OPraHnYECKuX
coenuHenunit A. M. bBytneposa

10.09.2024

Bunel uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ HEeKTH B MOJIEKYIaX OpraHHUECKUX
COeTUHEHUN

12.09.2024

[IpencraBnenue o kiaccuukanuu u
cucremarnueckas HomeHkiarypa (IUPAC)
OpPraHMYECKUX BEILECTB

13.09.2024

Knaccudukanms peakiuii B opraHu4ecKon
XUMHH

17.09.2024




CucreMarusanus 1 0000IIeHrE 3HAHUHT T10
TEME

19.09.2024

AJKaHBI: TOMOJIOTHYECKHIA psijI, 001Ias
(dhopMyIia, HOMEHKIIATypa U H30MEpHs,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

20.09.2024

10

dusznueckue U XMMHUUYECKHE CBOMCTBA
aJIKaHOB

24.09.2024

11

Haxoxxnenne ankanoB B mpupoje. CriocoOsl
MOJIy4Y€HHUS U IPUMEHEHHUE aJIKaHOB

26.09.2024

12

[uknoankansl: obmast popmyna,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHUS U XUMUUYECKHX CBONCTB, CITOCOOBI
MOJTy4EHHsI U IPUMEHEHHUE

27.09.2024

13

Pemrenne pacu€THbIX 33124 HA
oTpeieNIeHUE MOJICKYJIIPHOU (DOPMYITBI
OpPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JIOJIIM aTOMOB 3JIEMEHTOB, BXOISAIINX B €0
coctaB. CucreMaTu3alus 1 0000IIecHIE
3HAHWH 10 TEME

01.10.2024

14

AJKEHBI: TOMOJIOTUYECKHH psJl, oO1as
(dhopMyIia, HOMEHKJIaTypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI.
CrpykTypHas ¥ IMC-TPaHC-U30MEPUs
AJIKEHOB

03.10.2024

15

dusnueckue U XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBnno MapkoBHUKOBa

04.10.2024

16

CnocoObl MOJIYUYCHUA U IPUMCHCHUC

08.10.2024




AJIKCHOB

[IpakTuyeckas padora Ne 1 o reme 09.10.2024
17 "[losny4yeHne FTHIIEHA U U3yUYEHUE €TO
CBOMCTB"
Pemenue pacu€THbix 3a/1a4 Ha 10.10.2024
18 ompeeNeHue MOJIEKYIIpHON (HOpMyITbI
OpPraHUYECKOro BEIeCTBa
AJIKaJIMEHbI: CONPSKEHHBIE, 15.10.2024
19 H30JIMPOBAHHBIE, KyMYJHUPOBAHHbIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOESHUS
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX 17.10.2024
JTMEHOB
71 CriocoOblI 1osTyueHus 1 IpUMEHEHUE 18.10.2024
aJIKaJJUeHOB
AJKWHBI: TOMOJIOTUYECKHU PsJl, 001IIas 22.10.2024
” (dhopMyIa, HOMEHKIIaTypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
¢u3nyeckue CBONCTBA
23 XUMHYeCKHe CBOMCTBA AJIKWHOB 24.10.2024
24 KauecTBeHHBIE peakilMy Ha TPOHHYIO CBA3b 25.10.2024
25 CriocoObl 1oJIy4eHUsl U IPUMEHEHUE 05.11.2024
AJIKMHOB
26 Pewrenue 3amad: pac4€Tsl 110 YpaBHEHUIO 07.11.2024
XUMUYECKON pPEaKLUU
7 Cucremarusanus 1 0000IIeHNe 3HAHUH 110 08.11.2024

TEMC




28

ApeHbl: TOMOJIOTUYECKUH i, 00111ast
dhopmya, HOMEHKIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI
OeH3051a ¥ TOJIyoJia, UX (GU3NYECKUE
CBOMCTBA

12.11.2024

29

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIEeHUs

14.11.2024

30

XHMMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOECIUHEHMS, OKUCIICHHE TOMOJIOTOB
OeH3oma

15.11.2024

31

OCOoOEeHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa

19.11.2024

32

Pemenue pacu€THbix 3a1a4 Ha
oTpeieJICHUE MOJICKYJIIPHON (OPMYIIBI
OpPraHNYECKOro BEIIECTBA

21.11.2024

33

CriocoOpl 1oJIy4eHusl U IPUMEHEHUE
apeHoB

22.11.2024

34

I'eneTnueckas cBsI3b MCXKAY pa3sInIHbIMU
KJlacCaMH yrijieBoaopoaoB

26.11.2024

35

Pacu€tel mo ypaBHEHUSIM XUMHUYECKHUX
peakmuii. CucreMaruzaius u 00001IeHe
3HAHUH 110 TEME

28.11.2024

36

[Ipuponnsrii ra3. [TonytHsie HEDTAHBIC
rasbl

29.11.2024

37

KaMeHHbIH yroyib U POTYKTHI €T0
nepepadoTKu

03.12.2024

38

Hedts 1 ciocoOs1 €€ mepepaboTku.
[TpuMeHeHre TPOTYKTOB NEpepadOTKU

05.12.2024




HedTH

39

I'enetnueckas cBsI3b MCKAY pa3sIMIHbIMU
KJ1acCaMH yrijieBoaopoaoB

06.12.2024

40

["aioreHONMpPON3BOIHEBIE YTIIEBOIOPOIOB:
3JICKTPOHHOE CTPOCHHE; PEaKITUU
3aMEILEHNS rajloreHa

10.12.2024

41

JewcTBue 1mienouei Ha
rajoreHnpou3BoiHbIE. B3anmoneiicteue
IIUTAJIOTeHAJIKAHOB C MarHueM M IIHHKOM

12.12.2024

42

Cucremarusanusa 1 0000IIeHAE 3HAHUH 110
pasneny "YrieBonopoasr"

13.12.2024

43

KontponpHas pabora mo teme
"Yriesogopoas!”

17.12.2024

44

HpeI[GJ'IBHI)Ie OAHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmas hopmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCU(PHUKAIIHS,
(u3nueckue cBoicTBa

19.12.2024

45

XHWMHUYECKUE CBOMCTBA MPEAEIIBHBIX
OJTHOATOMHBIX CIIUPTOB

20.12.2024

46

CriocoObl mosTyueHust 1 IPUMEHEHNE
OJTHOATOMHBIX CIIUPTOB

24.12.2024

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U
M30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOMCTB

26.12.2024

48

MHOroaToMHbI€ CIIUPTHI: ATHICHTITUKOIb 1
TJIMIEPUH, X GU3HUECKUE U XUMHUCCKHE
CBOMCTBA

27.12.2024




49 CriocoObl MoJTy4eHus U IPUMEHEHUe 14.01.2025
MHOI'0aTOMHBIX CIIHPTOB
50 @DeHOII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE 16.01.2025
cBoiicTBa. TOKCUYHOCTH PeHOTA
51 XuMu4deckue cBoicTBa (heHoma 17.01.2025
5) Crioco0pl 1oJ1y4eHUsl U IPUMEHEHUE 21.01.2025
¢denona
[IpakTuueckas pabora Ne 2. Pemenue 23.01.2025
53 9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
"Crupthl U peHonbr"
54 Cucrtemaruzanus 1 00001IeHNE 3HAHUH 110 24.01.2025
TEMeE
Anbaerupl U KETOHBI: 3JIEKTPOHHOE 28.01.2025
55 CTpOE€HHE KapOOHUIILHOU IPYIIIBL;
TOMOJIOTUYECKHE PAJIbI, 001Ias popmya,
M30MepHUs U HOMEHKJIaTypa
56 ANbIIeTUbl M KETOHBI: (PU3UUECKUe 30.01.2025
CBOICTBa; peakLUu IPUCOETUHEHUS
57 Peakuuu oxkuciieHUs U KaUECTBEHHBIE 31.01.2025
peakLuu aJbJIEruI0B U KETOHOB
58 CriocoObl TTOTyYeHUSs aTbACTUIOB U 04.02
KETOHOB
OnHOOCHOBHBIE IIPE/IeNIbHBIC KAPOOHOBBIE 06.02
59 KHUCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI
60 N3omepust 1 HOMEHKIATypa KapOOHOBBIX 07.02

KHUCJIOT, UX (I)I/I3I/IquKI/Ie CBOMCTBA




61

XHWMHUYECKUE CBOMCTBA MPEACIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

11.02

62

OcoOeHHOCTH CBOMCTB MypaBbUHOU
KHUCIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

13.02

63

OCoOeHHOCTH CBOWCTB: HETIPEIENbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kuciaot. [IpencraBurenu BICIINX
KapOOHOBBIX KHUCJIOT

14.02

64

ITonstue o IMPOU3BOAHBIX Kap6OHOBBIX
KHUCIIOT

18.02

65

CriocoObl MosTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

19.02

66

CroxHble 3(Upbl: TOMOJIOTUYECKUN P,
obmiast popmyna, ©30MEpHS U
HOMEHKJIaTypa

20.02

67

dusnveckue U XUMHYECKHE CBOMCTBA
3¢upoB

25.02

68

Pemenue pacuéTHbIX 3a7a4: 10 ypaBHEHHUIO
XUMHUYECKON peakliu, Ha OIpe/ieJieHHe
MOJIEKYJISIPHOUM (pOPMYJIIBI OPTaHUYECKOTO
BellleCTBa

27.02

69

[IpakTuueckas pabora Ne 3. Pemenue
SKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeME
"Kap6onossie kuciaotel. CioxxHbie d3UpHI"

28.02

70

XKupsr: crpoenne, puzndecKue u
XUMUYECKHUE CBOUCTBA (THUAPOITHU3)

04.03




71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEpIKAIX OCTATKU HEMPEAETbHBIX
KUPHBIX KUCIOT. XKupsl B mpupoze

06.03

72

Mpbiia Kak COJIA BBICIIUX KapOOHOBBIX
KHCJIOT, UX MooIee aectrue. Iloasarue o
cuHTeTHYeCKUX Moronux cpeacteax (CMC)

07.03

73

I'eneTnueckas CBsI3b yIi€BOJOPOAOB U
KHUCJIOPOJICOACPKAITUX OPTaHUUECKUX
BEILIECTB

11.03

74

Pac4€Tel Mo ypaBHEHUSIM XUMHUYECKHUX
peaxkuui

13.03

75

CucreMarusanus 1 0000IIeHAE 3HAHUHT 110
TEME

14.03

76

OO1m1ast XxapaKTEepUCTHKA YIIIEBOJIOB U
Kiaccuukanus yrieBonoB (MOHO-, IU- U
MoJIMCaxapubl)

18.03

77

Mounocaxapuzbl: (pu3nuecKrue CBOICTBa U
HAax0JICHUE B IPUPOJIE

20.03

78

[IpumeHeHue rioKo35bl, €€ 3HaU€HUE B
KHU3HEJEATEIbHOCTH OpraHu3Ma

21.03

79

Jucaxapupl: caxapos3a, MaJIbT03a U
nakro3a. HaxoxxneHue B npupone u
MIPUMEHEHUE AUCAXapUI0B

25.03

80

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKYIL,
¢u3nyeckue 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHHE

27.03

81

ITonstHe 00 HNCKYCCTBCHHBIX BOJIOKHAX

28.03




82

Pemrenne pacueTHbIX 3a1a4 Ha
OIIpEZEIICHUE I0JIA BBIXOAA NTPOTyKTa
peakuuu OT TEOPETUYECKH BO3MOXKHOIO

08.04

&3

CucreMmaruzanys U 00001IeHYE 3HAHUM 10
pazneny

10.04

84

KonrtpomnbHas pabora o Teme
"Kucnopoacoaepxaiiue opraHuyecKue
coeIMHEHU "

11.04

85

AMUHBL: KITacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, o0mas popmyia, nzoMepus,
HOMEHKJIaTypa U (pU3HUeCcKue CBOMCTBA

15.04

86

XUMUYeCcKUe CBOMCTBA anu(paTHUECKUX
aMUHOB

17.04

87

AHWINH: CTpOEHHE aHWJINHA, 0COOEHHOCTH
XMMHUYECKHUX CBOMCTB aHUJIMHA

18.04

88

Crioco0b1 MMOJYYCHUA U IPUMCHCHUC
aJ'II/I(baTI/I‘IeCKI/IX aAMHHOB

22.04

89

AMUHOKHCIJIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBONCTBa.
OtnenbHbIE TPEACTABUTENH O
AMUHOKHCIIOT

24.04

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X
OMOJIOrHYeCKOe 3HAYCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOJIN3 TIENTHIOB

25.04

91

benku kak npupoiHbIe OTUMEPHI;
CTPYKTYpBI O€JIKOB

29.04

92

XUMHYECKHE CBOMICTBA OEJIKOB

06.05




93

A3oTcoaepKalue reTepouuKINYECKhe
coeauHeHus. HykienHoBbIe KMCIOTBI:
COCTaB, CTPOCHHUE U OMOJIOrMUYECKasi pOJib

08.05

94

[IpakTuyeckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33134 110 TeMe
"A30TCcoeprKaliie OpraHu4ecKue
coenuHeHus"

13.05

95

[Ipaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"Pacnio3HaBaHne OpraHMYeCcKux
coequHeHuit"

15.05

96

KonrtponbHas pabora o Teme
"A30TcoeprKalIie OpraHu4ecKue
coeIMHEHUS "

16.05

97

OCHOBHBIE TTOHSTHS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCJIMHEHHUHN U
MCTOABI UX CHUHTEC3a —IIOJIMMCPpU3alUA U
IIOJIMKOHACHCAllUA

20.05

98

[Tnactmacchl. YTunuzamus u nepepadoTka
TIacTUKa

22.05

99

DnacToMepsl: HaTypaJIbHbII CHHTETUYECKHE
Kayudyku. Pe3una

23.05

100

BomokHa: HaTypaJIbHbIC, HCKYCCTBCHHBLIC,
CHUHTCTUYCCKUC. HO.HI/IMepr CIICIUaJIbHOI'O
Ha3Ha4YCHUA

23.05

101

[Ipaktrueckas padota Ne 6. Perenue
AKCTIICPUMEHTAIIBHBIX 3a]1a4 110 TEME
"Pacno3HaBaHHe INIACTMACC U BOJIOKOH"

24.05




102

O0600611eHrEe U cucTeMaTUu3alus
M3Y4YEHHOI0 MaTepuasa 1o TemMe
"BpicOKOMOJNIEKYJIIpHbIE COCTUHEHUS"

24.05.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KITACC

KoJsn4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara U
n/n Tema ypoka Bcero Kontpoakubie | Ipakrueckue fl[?oy‘leHI/lﬂ :)Iﬁlc)bal;(())l:::eﬂbﬂble
padoThI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 01.09.2024
aieMeHT. M3oTomnsl
) CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 05.09.2024
KBaHTOBBIE YHCIIA
3 Knaccudukanus XuMrU4ecKux JIeMEHTOB (s-, 1 07.09.2024
p-, d-, f-a3emenThI)
4 Pacnipenenenue 37€KTPOHOB MO ATOMHBIM 1 08.09.2024
opouTanam
DNeKTpOHHBIE KOH(UTYpAIIMK aTOMOB 12.09.2024
5 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUM
6 DNEeKTpOHHBIE KOH(PHUTYpAIIMXA HOHOB. 1 14.09.2024
DIEeKTPOOTPULIATETLHOCTh
Ilepuonuueckunit 3akoH u [leprnoanyeckas 15.09.2024
7 crucTemMa XMMUYeCcKux 3yemeHToB /I, 1. 1
Menpeneesa, CBSI3b C COBPEMEHHOM TEOPUEH
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 19.09.2024
? XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTBIX U CJIIOKHBIX BELIECTB IO TPYyIIIaM U
IepuoIam
9 CucremaTtu3zanus ¥ 00001IeHHE 3HAHUN 1O 1 21.09.2024




TEMEC

10

Bunpr xumnaeckoit cBsa3u. Mexanu3Mbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoOnEKyIsipHbIE
B3aNMOJICHCTBHS

22.09.2024

11

BaneHTHOCTB M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBA3b 2JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUUYECKUM CTPOECHUEM

26.09.2024

12

Hpe,I[CTaBJ'ICHI/ISI O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB 1 HOMCHKJIATypa

28.09.2024

13

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUs. THUIIbI
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

29.09.2024

14

[TonsiTHe O NUCTIEPCHBIX CUCTEMAX.
[IpencraBineHne 0 KOJJIOUIHBIX pacTBOPax

03.10.2024

15

HcTrHHBIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

05.10.2024

16

CriocoObI BEIpaKCHHS KOHIIEHTPAITUH
pacTBOpOB

06.10.2024

17

Pemenue 3a1a4 ¢ HUCMOJIb30BAHUEM TTOHSITHIA
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTna',
"MoJIsIpHAs KOHIIeHTparus'"

10.10.2024

18

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX BEILECTB

12.10.2024

19

CucreMmaruzanys 1 0000IeHNEe 3HAHUI 110
TeEME

13.10.2024




20

KonTponbnas pabora no temam "CrpoeHue
aroMma. [lepronueckuii 3aKOH U
[Tepuoanueckast cucTeMa XMMUYECKUX
anemeHnToB JI. 1. Menpaeneesa", "Crpoenue
BemlecTBa. MHoroo0Opasue BemiecTs"”

17.10.2024

21

Knaccudukanus XuMruaecKux peakimii B
HEOPraHWYECKON M OPraHUYECKON XUMUH.
3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS YHEPTUU TIPH
XUMUYECKUX PEAKIHUAX

19.10.2024

22

TenoBbie 3¢ HEKTHl XUMUYECKUX pPEaKLUH.
Tepmoxumuueckue ypaBHEHMs

20.10.2024

23

Brraucnenus nmo YPAaBHCHUAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMHNYCCKUM YPAaBHCHUAM

24.10.2024

24

CKOpOCTh XMMHUUYECKOHN peakiinu, e
3aBUCHMOCTH OT PAa3IUYHBIX (PAaKTOPOB.
Karanus u xaranuzatopsl

26.10.2024

25

['oMoOreHHbIe ¥ reTeporeHHbIE peakuuu

27.10.2024

26

IIpakTuyeckas padora Ne 1 o reme
"BausiHue pazauyuHbIX (PAKTOPOB HA
CKOPOCTb XUMHUYECKON peakiuu"

07.11.2024

27

OO6paTtumbie 1 HEOOPATUMBIE PEAKIIUU.
XUMUYECKOE paBHOBECHE

09.11.2024

28

[IpakTuueckas pabora Ne 2 o teme
"BnusiHue pa3nuyHbIX (PaKTOPOB HA
MOJI0)KEHUE XUMHUYECKOTO paBHOBECHS "

10.11.2024

29

Dnektponutrueckas auccounanusi. CuiabHbie
U cradbie AeKTponuThl. CTeneHb

14.11.2024




JUCCOoHanu

HNonnoe npousseaenue Boasl. Cpena BOIHBIX 16.11.2024
30 pactBopoB. Bonoponusiit nokazarens (pH)
pactBopa
31 I'maponus coneit. Peakiuu, npoTtekaromue B 17.11.2024
pacTBOpPAX ANEKTPOIUTOB
[IpakTrueckas padota Ne 3 o Teme 21.11.2024
32 "XUMHUYECKUE peakIuy B pacTBOpax
3J€KTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 23.11.2024
33 peakiuu. Baxueunme oKuCInTenu u
BOCCTAaHOBUTEIHN
34 Merton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 24.11.2024
Oananca
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB 28.11.2024
BEILIECTB
36 Pemenue 3aiau pa3nnyHbIX TUIIOB 30.11.2024
37 Pemenue 3aga4 pa3auyHbIX THUIIOB 01.12.2024
13 CucremaTtu3zaius ¥ 0000IICHHE 3HAHUN TT0 05.12.2024
TeMe "XuMHUYecKue peakiuu'
19 KontponbHas padoTa o Teme "XuMu4uecKue 07.12.2024
peakuun"
[Tonoxenne HemetamwioB B [lepuoanueckoit 08.12.2024
40 cUCTeMe XUMHUYecKux emenToB /], U.

MeHnieneeBa 1 0COOCHHOCTH CTPOCHUS UX
aToMoB. Pu3ndeckue CBOICTBA HEMETAILIOB




41

AnnoTponusi HEMETaUIOB (Ha IPUMEPE
KHCJIOpOJia, cepbl, hocdopa u yriepoia)

12.12.2024

42

Bonopon: nonmydenue, puandeckue u
XMMHYECKHE CBOMCTBA. ['apuabl

14.12.2024

43

l"anorensl: HAX0XKICHHUE B IPUPOJIE, CITOCOOBI
NONyueHus, PU3NIECKUE U XUMUUECKHE
CBOMCTBA

15.12.2024

44

lNanorenoBomopoasl. Baxuenmue
KHCJIOPOJICOACPIKAIITUE COCTUHECHUS
rajJioreHoB

19.12.2024

45

JlaGopaTopHbie U IPOMBIIIICHHBIE CITOCOOBI
MOJTy4eHus rasioreHoB. [Ipumenenue
TaJIOTeHOB U UX COSTMHEHUH

21.12.2024

46

[Ipaktuyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"T"anorens!"

22.12.2024

47

Kucnopon: naboparopusie u
MIPOMBIIIICHHBIE CITOCOOBI MOJTy4EHUs,
¢u3nyeckne U XumMuueckue cpoiicraa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha

26.12.2024

48

OKCHUIBI M IEPOKCHUIBI

28.12.2024

49

Pemenue 3ala4 Pa3JIMYHbIX TUIIOB

29.12.2024

50

Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
noJrydeHus1, GU3NIECKUE U XUMHUYECKUE
CBOMCTBA

09.01.2024

51

CepoBoopo1, CyIbhUIbI

11.01.2024




52

Kucnoponcoaep:xaiiue coeJMHEHUS! CEPBI.
OcoO6eHHOCTH CBOMCTB CEPHOM KHCIIOTHI

12.01.2024

53

IIpakTuyeckas pabora Ne 5. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "Cepa u
e€ coequHeHus"

16.01.2024

54

A3OT: HaXOXKJIeHUE B PUPOJIE, CTIOCOOBI
MOJTy4eHus1, GU3HYECKHE U XUMUIECKUE
CBOMCTBAa. AMMMAK, HUTPUJIbI

18.01.2024

55

Kucnoponconepskamniue coeTMHEHHS a30Ta.
Oco0EHHOCTHA CBOUCTB a30THOI KUCJIOTHI

19.01.2024

56

[IpumeHeHue a30Ta v €ro COeIMHEHUM.
A30THBIE y10OpeHus

23.01.2024

57

docdop: HaxX0KACHUE B IPUPOJIE, CHOCOOBI
NOoJIy4uCHUs, (bH?)PI‘lCCKHG U XUMHNYCCKHUC
cBoiictBa. Pochuast u pochun

25.01.2024

58

Oxkcuabl hochopa, pochopcoaepxariue
kucaoThl. Conu pochopHO KUCTOTHI

26.01.2024

59

[Tpumenenne pocdopa u ero coeMHEHUIA.
®dochopubie y1o0OpeHus

30.01.2024

60

IIpakTuyeckas padora Ne 6. Pemenue
SKCIEPUMEHTAIIbHBIX 3aja4 10 TeMe "A30T U
dbocdop u ux coequHeHHS"

01.02.2024

61

VYriepona: HaX0XJACHUE B IPUPOJIC,
AJIIOTPOIHbIE MOAUPUKALNKY; HUHUECKUE U
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

02.02.2024

62

Oxkcua yriepona(Il), okeun yrnepona(IV),
yroJibHasi KHCIIOTa U €€ COoJn

06.02.2024




08.02.2024

63 Pemenue 3a1ay pa3nuyHbIX TUIIOB
KpeMmuuii: HaxoxJ1eHue B IPUPOJIE, CIIOCOOBI 09.02.2024
64 NOJTyYeHUs, GPU3NUECKHUE U XUMUYECKHE
CBOMCTBa
65 Oxkcua kpemaus(IV), kpeMHHEBast KHCIIOTA, 13.02.2024
CUJIMKATBI
66 [IpumeHeHne KpEMHHS U €r0 COCTMHEHUN. 15.02.2024
CrekJ10, €ro nojiy4eHue, BUIbl CTEKIIa
67 Peuienue 3a1au pa3auyHbIX TUIIOB 16.02.2024
68 CucremaTtu3zanus 1 000011IeHNE 3HAHUN 1O 20.02.2024
teme "Hemeramibr"
69 Konrponbnas padora no Teme "Hemerasibr" 22.02.2024
70 AHanu3 pe3yiabTaToB KOHTPOJIBHOMN padoThI, 27.02.2024
KOPPEKIIHUS OITHOO0K
[Tonoxenune metamios B [lepuoanueckoit 29.02.2024
71 CUCTEME XMMHUYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB
7 O6mue ¢puznyeckre CBOMCTBa METAIIOB. 01.03.2024
[IpumeHeHne MeTauIOB B OBITY U TEXHHKE
73 Cmuael MetaiioB. Koppo3ust meTamioB 05.03.2024
74 Pemenue 3anau pa3nnyHbIX TUIIOB 07.03.2024
DNEKTPOXUMHUECKUN Psiji HANPsKEHUN 12.03.2024
75 MeTaioB. OOmMe CrocoObl MOTyYeHUS

MCTAlJIOB




76

OO6mras xapakrepucTruka MeTauioB [A-
rpynnsl [lepuoandeckoi cuctemMbl
XMMHYECKUX 3JIeMeHTOB. HaTpuii u kanuii:
nojiyueHue, GU3n4ecKkue 1 XuMHUIECKHe
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN

14.03.2024

77

O6mas xapakrepuctuka meTauioB I1A-
rpynnsl [lepuoanyeckoi cuctemMbl
XAMUYECKHX JIEMEHTOB. Maruuii u
KalbLUi: IOMy4eHue, pu3ndeckue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSTUHEHUN

15.03.2024

78

JKécTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHESHUSI

19.03.2024

79

ANIOMMHU: TTONTydeHue, pu3ndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

21.03.2024

80

AMdoTepHbIe CBOMCTBA OKCHIA U
THUAPOKCHUIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX
MIPUMEHEHNE

22.03.2024

81

Pemenne 3aaa4 pas3IM4YHbIX THUIIOB

02.04.2024

82

[IpakTuyeckas padora Ne 7. Pemenue
HKCHEPUMEHTAIBHBIX 3334 110 TeEMe
"MeTaJibl TJIaBHBIX nOArpynn"

09.04.2024

&3

OO01w1ast XxapakTepUCTHKA METAIIJIOB
no0ouHbIX noarpymni (b-rpymm)
[lepronnveckoil cuCTeMbl XUMHUECKUX
JJIEMEHTOB

11.04.2024




24 ®u3nyecKue 1 XUMUYECKUE CBOMCTBA XpOMa 12.04.2024
U €ro COEAMHEHUH, UX IPUMEHEHNE
Baxuelire coelMHEHNS MapraHa. 16.04.2024
85 [Tepmanranat kanusi, €Ero OKUCIUTEIbHBIE
CBOICTBA
duznuecknue 1 XUMUYECKHUE CBOMCTBA KeJe3a 18.04.2024
86 u ero coequHeHuil. [lomydenue u
MIPUMEHEHHUE CILJIABOB JKeJe3a
Q7 dusnyeckre 1 XUMHUUECKHE CBOIICTBA MEIH U 19.04.2024
€€ COeIMHEeHMI, UX TPUMEHEHNE
dusnueckue U XUMUYECKHAE CBOMCTBA [IMHKA 23.04.2024
88 U €r0 COEJUHEHHM, UX IPUMEHEHHE.
I'mapokcoKOMITIEKCHI IIMHKA
[Ipaktuueckas padora Ne 8. Pemenue 25.04.2024
89 SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"MeTaibsl TOOOYHBIX oArpynn”
90 Pemenue 3aga4 pa3auyHbIX TUIIOB 26.04.2024
01 O06o001IeHne M CUCTEMATU3AIMS U3YYEHHOTO 30.04.2024
Marepuaia no teme "Metamibr"
92 KontponbHas padota o teme "MeTamibr" 02.05.2024
93 AHanm3 pe3yiabTaToB KOHTPOJIBLHOU pabOTHI, 03.05.2024
KOppEeKLHs OIHO0K
Ponp xumun B o0ecrieueHuu yCTOMYHUBOTO 07.05.2024
94 pasBurtus yenoseyectsa. [lonstue o
HAy4HBIX METOJIaX MCCJIEIOBAHUSI BEIIECTB
95 HayuHble NpUHIIMITEI OpraHU3aluu 10.05.2024

XUMHYECKOI'0 MpOU3BOJACTBA.




HpOMBIIHJ'IeHHI)IG CHOCO6I)I HOHy‘I@HI/ISI
Ba)KHEUIIINX BEIIECTB

96

XUMHUECKOE 3arpsA3HEHUE OKPY KaOIIEH
CpEJbl U €ro MOCIEACTBUS

14.05.2024

97

Xumus u 3A0POBLEC YCIIOBCKA.
.HCKapCTBCHHLIe CpeacTBa

16.05.2024

98

Xwumus . Pons XxuMun B o0ecrieueHnu
MHUILIEBON OE30IMaCHOCTH

17.05.2024

99

Kocmernueckue u napgromepHbie CpeICTBa.

BriToBasg xumug

17.05.2024

100

XuMUA B CTPOUTENIbCTBE. BaxkHeime
CTPOUTENbHBIE U KOHCTPYKIMOHHbBIE
MaTtepuaibl

18.05.2024

101

XH1MHS B CEJIHLCKOM XO3SUCTBE.
Opraanueckue 1 MUHEPAIbHBIC yI00PECHHS

18.05.2024

102

CucreMmaruzanus U 0000IeHHE 3HAHUM 110
TEME

18.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






