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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpaMMa mo XMMHUU Ha yYpOBHE CPEIHEro 00IIero oOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanuny», TpedOBaHUN K pe3yJbTaTaM OCBOCHHUS
benepanbHO o0Opa3oBaTenbHOI IIPOTPAMMBI CPEIHETO obrmero
obpazoBanusi(POIl COO), npencrabieHHbix B denepanbHOM TOCYyAapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanny, peaNM3yIOIIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHU «CtTpaTernu pa3BUTHA BocnuTaHuss B Pocculickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

XVMHSI Ha YPOBHE YINIYOJIEHHOIO H3y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAyyHOro oOpa3zoBaHusi ydammxcss 10-11 kmaccos.
W3ydyeHue mnpeamera, pealuzyeMoe B YCIOBHUSAX AU PepeHIupoBaHHOTO,
npodUILHOTO0 OOyYeHHS, WPU3BAaHO OO0ECIeUuTh OO0IEe00pa30BaTECIbHYI0 H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO s
aJanTaldyd UX K ObICTPO MEHSIIOUIUMCS YCIOBUSIM KU3HHU B COLMYME, a TAKXKe ISt
IPOJOJDKEHN OOYYEHUsI B OpraHU3alMIX MPO(PECCHOHATBHOrO 00pa3OBaHHUS, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIIUH.

B nporpamme mnmo XUMHM Ha3HauY€HHE MpeaMeTa «XHUMHS» TOJIydaeT
HOJpOOHYI0  MHTEpIpPETalri0 B  COOTBETCTBUM C  OCHOBOIIOJIAraroIIMMHU
nosioxkeHusiMu GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH, COMEp KaHMUS,
pe3yabTaToB OOy4YeHUs W TpeOOBaHWM K YPOBHIO MOATOTOBKH BBIMYCKHUKOB.
CBHUAETENHECTBOM TOMY SIBJSIIOTCS CJEAYIOIIME BBINOJHAEMbIE MPOrpPaMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peau3alus KOTOpoil obecrneuynBaeT
MOJIYYCHHE TIPEACTABICHUSI O IIENSIX, COACp)KaHWU, OOIIEH CTpaTeruu
oOy4eHHMsI, BOCIUTAaHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHu3allMOHHO-TUIAHUPYIOIIAs, KOTOpas peayCMaTpUBAET
Ompe/ieJieHHe: TPUHIHUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTU
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKM O0Opa3oBaTENbHBIX JIOCTHKEHUN OOydaroumxcs B
paMKax HWTOTOBOM arrecTtaniid B (OpME EIMHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma st yrinyOia€HHOTO U3YUYEHUST XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJEp)KaHue, 00s3aTeNbHOE
JUISL WM3Y4YeHUs B paMKaxX OTIENbHBIX mpoduiei, mnpeaycMaTpuBaeTr
pacrmpejielieHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T MpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e Ipe/IaraeT MNPHUMEPHYIO IOCIEI0BAaTENbHOCTh H3YyYEHUS Yy4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0O MHTEPIPETALMIO Ie]e U 3a/1au U3y4eHUs IpeIMeTa
Ha yriyOJIEHHOM YPOBHE C yU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cCpeaHero oOmero o0O0pa3oBaHMs, COACPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeIbHON
MPOTPaAMMBI CpeIHEro o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
MeETaIpeMETHBIX, MPEIMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX  JCHCTBUI  00ydYaromerocst IO OCBOCHHUIO
COJIep KaHus IIpeIMETa.

[Io Bcem Ha3BaHHBIM MO3UIMSAM B MPOTpaMMe MO XUMHH IMPeIyCMOTpPEeHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpasoBaHMs. 3a TpeldelaMH YCTAaHOBJIEHHOW MpOrpaMMON 1O  XUMHUHU
00s13aTenbHON (MHBApUAaHTHOW) COCTABIISIOLIEH COJEpKaHUsl YUeOHOIO MpeaMeTa
«XuMHs» OCTaETCsi BO3MOXXHOCTH BBIOOpa €ro BapHATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENeNsThCS B COOTBETCTBHM C HANpaBICHHEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBerctBHM ¢ KOHHenTyaibHbiMU TonoxkeHusimu @DI'OC COO o
Ha3HAUYEHUU TNPEJAMETOB 0a30BOro MW YINIYOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIMpOBaHHOTO OOYYEHUsI Ha YPOBHE CpEAHEro o01iero oOpa3oBaHUS
XUMHSI Ha YPOBHE YIIyOJIEHHOTO W3YYCHHsI HaMpaBlIeH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEIYIOIIMM  J3TariOoM  MOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsI B paMKax M3Y4YCHHS CIEHIUAIbHBIX €CTECTBEHHO-HAYYHBIX W
XUMHYECKHUX JUCHUIUIMH B By3aX M OPTaHU3AIUsaX CpeIHero mpodecCHOHaIbHOTO
oOpa3zoBanus. B 53Toll CBA3M u3ydeHHwe mpeaMera «XUMHS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclidpeHHe W  YIIIyOJIeHHe TEOpPEeTUYECKON U
MPAKTUYECKON MOATOTOBKHA OOYUYaOIIUXCs, BHIOPABIINX OMPEACIEHHBINH TPOQPUITH
oOy4yeHusi, B TOM YHUCIIE C MEPCIEKTUBON MOCIEIYIOMIErO MOJIYYeHUs XUMUYECKOTO
oOpa3oBaHus B OpraHu3alusax mpodeccuoHanbHoro oopasoBanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO k miIaHUpPyeMbIM pe3yjibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBbHON MPOrpaMMBbl CpeaHEro oOIero oOpa3oBaHUs
U3ydyeHue ImpenMera «XHUMHS» OPUEHTHPOBAHO TaKKe Ha pEIIeHHEe 3a7ay



BOCIHUTAHUSA U COLUAIBHOTO PA3BUTHS OOydaromuxcs, Ha (pOpMHUpOBAHUE Yy HHX
OOLIEMHTEIUIEKTYaJIbHBIX YMEHMI, YMEHUM pallMOHANU3AMKU y4eOHOTO Tpyla U
OO0OOIIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIONIMX  MEXKIUCIUILITMHAPHBIH,
HaAJIpPEeIMETHBIN XapaKTep.

CocrapnsomuMH npeaMera «XuMus» Ha YpOBHE YIiyOJEHHOTO W3y4eHUS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranumdeckas xumusi» u  «OOmas wu
Heopranuyeckas xumus». [lpu onpeneneHnn nmoaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allid COAEpP’KaHHUS 3TUX KypcOB B IpPOrpaMMe IO XHMHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOoJIE€HHOTO
YpOBHEW U3yueHUs MpeAMETA.

OcHoBy coaepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABJISIET COBOKYIHOCTb IPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCAIIMXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMETa. JTa CUCTEMA
3HAHMM TOJy4aeT ONPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, I103BOJISIOIIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OoyibIIMi  00BEM  (hAKTOJIOTUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3YYEHHMS NpeaMeTra oOecredeHa
BO3MOYKHOCTh 3HAQUUTEJIBHOIO YBEJIMYEHHS 00bEMa 3HAHUH O XHMHYECKHUX
AJIEMEHTaX W CBOMCTBAaX MX COCJIMHEHUN HA OCHOBE PACIHIMPEHUS U yriayOJeHus
IIPEICTABICHUM O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIU, pacCMaTPUBAEMBIX C TOYKH 3PEHHS] XUMUUECKOW KUHETHKU
u TepMoaMHaMuKu. HM3ydeHume mnepuonnueckoro 3akoHa u Ilepuogmueckoi
CUCTEMBl ~ XMMHYECKHUX  JJIEMEHTOB 0azupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX TMPEJCTABICHUSIX O CTPOSCHUU aToMa. XHUMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKE C TOYKU 3PEHHUs MEXaHM3MOB €€ oOpazoBaHus. M3yueHwue
TUMOB  peakuuil  JomoJiHsgeTcs  (opMHpOBaHUEM  MPEACTABICHUNA 00
ANEKTPOXUMHUYECKUX TMpoOIeccax U 3JIEKTPOJIM3E PACIUIABOB U paCTBOPOB BEILIECTB.
B kypce oprannyeckoi XMMHUU TIPU PACCMOTPEHUHU PEAKIIMOHHOW CIIOCOOHOCTH
COCIIMHEHUIN ynenseTcs 0co00e BHUMaHKE BOMPOcaM 00 dJEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HaueHHMe HUMEeT TO, YTO Ha COJEpKaHUE KYpCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3YUYEHHS ISl KJIACCOB OMpeneaEHHOro nmpoduiis (riiaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep JOMOJHEHUW K O0OIel cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXHBIC MPEAMETHI. Tak, Harpumep,
B COJICpKaHUU TPeaMeTa I KIACCOB XUMHKO-(PU3MUECKOTo Mot 00JbIIoe
3HaueHHUEe OYIyT MMETh DJIEMEHTHI y4eOHOTro Marepuayia mo oobmer xumuu. [lpu
U3YYeHUU IMpeAMeTa B JIaHHOM cllydyae akleHT OyneT ciaelaH Ha OOIIHOCTb
METO/IOB MO3HAHMS, OOUTHOCTh 3aKOHOB U TEOPUM B XUMHU U B (PU3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsIpHast Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAUHAMHUKH, 3JIEKTPOIN3d, NPEACTABICHUA O
CTPOECHMHU BELLECTB U IPYIOE.

B TO xe BpemMs B coaepKaHMM IpeaAMeTa Uil KJIACCOB  XUMUKO-
OHOJOrnYecKkoro npo@uiist OONbIIMKA YAENbHBIA BEC OyAET UMETh OpraHUYecKas
xumus. B 3TOM ciiyqae mpenocTaBisieTcss  BO3MOXKHOCTH g OoJjee
OOCTOATENBHOTO  PACCMOTPEHMS XMUMHUYECKOM OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTAaB KOTOpPOM BXOJAT, K IpPUMEpY, TaKue
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMIUJbI, OEJIKH, YIJIEBOJbI, HYKJICHMHOBBIC
KUCJIOTH U apyrue. [Ipu 3TOM 3HaHMS O COCTaBE M CBOWMCTBAxX IIPEICTABUTEIIEU
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIYXKAaT OCHOBOM I WU3y4eHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B nnane ¢opmupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHUS, OCBOEHUS
OOLIEHAYyYHBIX METOJIOB [TO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHMM HM3y4eHHE MpeaMera «XUMHUsS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMU MPEAMETAMM, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayyHble MpeaMeTel», «Martematuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyeHum y4yeOHOro mnpenMera «XUMHUsD» Ha YriayOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeIHEro oOIiero oopazoBaHus (Ha 6a30BOM
YPOBHE), 3aJaueil epBOCTENEHHON 3HAYMMOCTH SIBISIETCS (POPMHPOBAHUE OCHOB
HAayKM XHUMHUU Kak oOO0JacTM COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Penienne
TOM 3a7aud Ha YriayOJN€HHOM YpPOBHE H3Y4YEHHUs TMpeaMeTa Mpeanosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHHE TPEACTABIECHUI: O MaTepUaJbHOM €AMHCTBE MMpa,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUU NIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B O0ecrnedeHuu
YCTOMYMBOIO  pPa3BUTHS  YEJIIOBEYECTBA: B  PELIEHUU  MpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPI'UH, B
00€eCleyeHnn PaLMOHAIBHOIO MPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl YEJIOBEKa, a TaKXKe HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XHWMHUYECKOU
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XUMHH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pPAa3HbIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUS XUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 00Imx
Hay4YHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOYEBBIX MJEH M IPoOJeM COBPEMEHHOM XMMHH, sl OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPHUPOY;
IPAaMOTHOTO pelieHus mpoOJieM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUSI,
aHaJIM3a U OIEHKH C MO3MIINH SKOJIOTMYSCKONM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOM M MPOU3BOJACTBEHHON JEATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TMPOU3BOJACTBOM, HCIIOJb30BaHUEM H  IepepaboTKoiM
BEIIIECTB;

yIiyOJIeHue  TMPEJCTAaBICHUNM O  HAy4yHbIX  METOJaxX  ITO3HaHWS,
HEOOXOJMMBIX i1 TPUOOPETEHHs] YMEHHI OpPUEHTHUPOBATHCS B MHPE
BEIIECTB M OOBACHEHHS XHMHYCCKUX SBJICHHH, HMMEIOINMX MECTO B
MIPUPOJIE, B MPAKTUYECKON ACATEIBHOCTH Y MOBCEIHEBHOM KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero oOpa3oBaHUs NPU H3YYCHUU
npeaMera  «XUMHUs» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTH
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IPUPOJBI,
YBOKCHHS K TMpOlLecCYy TBOpYECTBA B OO0JACTH TEOPETHUYECKUX H
MPUKJIATHBIX HMCCIICIOBAHUNA B XUMHH, (DOPMUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAMM K OOYYEHHUIO W TO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
criocoOHOCTEeM 00yuaromuxcsi, (OpMHUPOBAHUE Y HHUX CO3HATEIHLHOIO
OTHOIICHUS K CamMoOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCHENTHON Mpo(deCCHOHAIBHON U OOIIECTBEHHOM JIEITEIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBbI0 W TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHHEe YMEHUH W HABBIKOB PAa3yMHOTO IPHUPOJIONOIB30BaHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JAESITEITbHOCTH.

OO01iee yuCiIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUYCHUSI XUMHUHU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero odpaszoBaHusi, cocTaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefiento).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

OPI'AHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHUH.

IIpenmMer w 3HAUYeHWE OPraHUYECKOW XUMHUH, HPEACTABICHHE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHMIA.

DNEKTPOHHOE CTPOEHUE aroMa yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToMa yriepoaa. XHMHUYECKass CBA3b B
OpraHUYeCKUX COCAMHEHMSX. Tumbl TrUOpUAM3AIMU aTOMHBIX OpOuTalIen
yriepoaa. Mexanuszmbl 00pa30oBaHUsI KOBAJIECHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKLENnTOpHbIN). Tumbel NEpeKpbIBaHHMS AaTOMHBIX OpOWTaneil, ©- W T-CBA3M.
OnuHapHasi, JBOMHAs W TpoWHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJax
oprannyeckux BemecTB. [loHsiTHE O cBOOOJHOM pajnukane, Hykiaeoduine u
anekTpodue.

Teopuss crpoeHus opraHndeckux coeauHeHun A.M. DbyrtnepoBa w
COBPEMEHHBIE MIPE/ICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUHU CTPOCHUS
OpraHUYEeCKUX COEOUHEHUH. MoJeKyasipHble U  CTPYKTYpHbIE  (OpPMYIIBIL.
CtpyktypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHAs,
ckenetHas. M3omepus. Buuapl uzomepuu: CTpyKTypHas, HIpPOCTPAaHCTBEHHAS.
DneKTpoHHbIE 3PHEKTH B MOJICKYJIaX OPTraHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenre o kiaccu(puUKaMUM OpraHuueckux BemecTB. [loHsiTHE O
byHKIIMoHAILHOM Tpy1e. I'oMmonorus. I'omonorundeckue psapl. CucreMaTudecKast
HOMeHKnaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KJIaccU(PUKAIMS OpPTaHUYECKUX peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLINHA B OPTaHUYECKON XUMUMU.

OKCNEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBPALLCHUMN:
O3HaKoMJIeHHEe ¢ oOpa3llaMu OpraHMYeCKHX BELIECTB M MaTepuajlaMH Ha HX
OCHOBE, OMbBITHI MO MPEBPALICHUIO OPraHUYECKUX BEUIECTB NpPHU HarpeBaHUU
(utaBieHue, OOYIJIMBAaHWE M TOPEHHUE), KOHCTPYMPOBAHUE MOJCJIEH MOJIeKYJ
OpraHUYECKUX BEIECTB.

YrieBoaopoabl.

Anxanpl. 'omonioruueckuil psji ajakaHoB, oOmas hopMmysa, HOMEHKIATypa |
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY alIKaHOB, Sp -
ruOpuau3anusi aTOMHBIX OpOuTaniell yriaepoja, o-cBa3b. DU3NYECKHE CBOWCTBA
QJIKaHOB.



XHUMHUYECKUE CBOMCTBA aJKaHOB: pEaKIMH 3aMEIIEHUs, W30MEpHU3alluH,
JETUIPUPOBaHMS, LIUKIN3ALMY, IMPOJIN3a, KPEKUHTa, ropenus. [Ipeacrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B npupoze. CriocoObl NOTyueHUs: U IPUMEHEHNE AJIKaHOB.

Huknoankanel. O6mas popmyna, HoMeHKiIaTypa U usomepusi. OcobeHHOCTH
CTPOEHMSI M XHMHMUYECKHX CBOHCTB MaiblX (LMKJIONPONAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIoATKaHOB. CrocoObl MOMy4YeHUS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Anxensl. ['oMonornyeckuil psaj ankeHoB, ooOmas (opmysa, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKY]T AalKeHOB, Sp’-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHas H
reoMeTpuyeckas (UuMc-TpaHc-) uzoMmepusa. DPU3HYECKHE CBOWMCTBA AJKEHOB.
XWMHYECKHE CBOMCTBA: PEAKIMH NPHUCOCAUHEHUS, 3aMEIICHHS B O-TIOJIOKEHUE
P JIBOWHOM CBSI3W, NOJUMEpU3alMu U okucieHus. [IpaBuio MapKoBHUKOBA.
KauecTBeHHbIE peakiMy Ha JBOMHYIO CBs3b. CIIOCOOBI MOMyYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaneHoB (CONpsHKEHHbBIE, U30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonmmepuzanus
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4YEHUsI U IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['oMonorudeckuil psij alkuHOB, oO1ias GpopMyia, HOMEHKJIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3anysi aTOMHBIX opOuTaneil yriaepoga. @u3nuecKkre CBONCTBA AJKHHOB.
XHAMHMYECKME  CBOWCTBA:  pEAaKUMM  IPUCOCAWHEHHMs,  AUMEPHU3ALUUA U
TPUMEPHU3ALMHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOLIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsA3b. CIIOCOOBI MOyYEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomMartuyeckue yriaeBoaopoabl (apeHsl). ['omosornueckuil psj apeHoB,
obmiast popmya, HOMEHKIIATypa U U3oMepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH301a. Ddu3nyeckue CBONCTBA apeHOB. XHWMHYECKHC
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMEeLEeHUs] B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJAHOM pajuKalie, pPeakluu MNPUCOCAUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBimeHne 00 OPUEHTUPYIOLIEM JIEUCTBUM 3aMECTHTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpPe AaIKUIbHBIX pPaJUKaIOB, KapOOKCUIHHOMH,
TMJIPOKCUJIHOM, aMHWHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lomumepusanus ctuposia. CnocoObl MOIyYeHUS U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Ipupoausiii ra3. [lonyTtHeie HeTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslif yroiap U npoyKThl ero nepepadboTku. CnocoOsl nepepadboTku HedTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATATMUTHUECKHI), pU(POPMHUHT, TUPOIIU3.
[IpomykThl nepepabOTKH HEPTH, X TPUMEHEHUE B TPOMBILIJICHHOCTU U B OBITY.

['eneTnueckas CBSI3b MEXY Pa3IMUHBIMU KJIACCaMU yTJIEBOJA0POIOB.

DNEKTPOHHOE CTPOEHUE TaJIOrCHIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMEIleHUs] TalloTeHa Ha TWAPOKCOTPYNIy, HUTPOrpyNy, IHAHOTPYIIIY,
amuHorpymnmy. JleiicTBUe Ha TrajJOreHnpOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMOaencTBUE IUTAION€HATIKAHOB C MAarHue€M M ILIMHKOM.
[Tonsitue 0 METaJUI0OPTaHUYECKUX COCTMHECHUSIX. Hcnons3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHUKE M TMpPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAbHBIE METOJIbI M3YyYCHHUS BEIIECTB U UX MPEBPAILCHUI:
u3yueHue GU3UYECKUX CBOMCTB YIJIEBOJAOPOAOB (PAaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiui yrieBOJAOPOJOB Pa3IMYHBIX KJIacCOB (0OeclBEeYMBAHUE OPOMHOW WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJus, B3aUMOJCICTBHUE alleTUIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy)KeHHUE
yriepoga ¥ BOJAOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJIEHA WU
U3Y4YEHUE €ro CBOMCTB, O3HaKoMjeHHE ¢ Kouiekuusamu «HedpTte» u «Yromby», ¢
oOpasllaMM TUIACTMAacC, KaydyKOB M PE3UHBbI, MOJEIUPOBAHUE MOJICKYII
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucisiopoacoaep:kanue opranudeckKue coeIMHEHUsI.

[IpenenbHbie ogHOATOMHBIE crUPTh. CTpoeHHE MOJIEKyNl (Ha mpumepe
METaHoJIa W 3TaHojia). ['oMonormyeckuid psia, oOwas ¢dopmysna, H30MEpHS,
HOMEHKJIaTypa #  kiaccubukanus. Duzndeckue CBOMCTBa  MpeAeiIbHBIX
OIHOATOMHBIX CIHUPTOB. BomopoaHbie CBS3M MEXKIYy MOJIEKYyJIaMU CIHPTOB.
XWUMUYECKHE CBOWMCTBA: pEaKUMH 3aMEUIEHUs, AETHApaTalnd, OKHUCIICHHUS,
B3aUMOJICUCTBUE C  OPraHMYECKUMH U  HEOPraHWYECKUMHU  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OTHOATOMHBIE CIUPTHI. [[eficTBUE 3TaHONa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

ITpocTeie aupbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTH (BU3UICCKUX H
XAMHWYECKUX CBOMCTB.

MHoroaToMHbI€ CIUPTHI — STUJICHIJIUKOIb W TiHIEpuH. DU3nUdecKkue u
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICCTBUE C OpraHUYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAs pEaklHsi Ha MHOTOATOMHBIC
ciupthl. [IpencraBienre 0 MeXaHW3ME PEaKIUi HYKICOPUIHHOTO 3aMEIICHUSI.
JeiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl TMOJyYeHHUS U [PUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CrpoeHue MOJEKYJIbl, B3aUMHOE BIUSHHE THUAPOKCOTPYIIBI U
O0eH3oapHOrO simpa. dusnyeckue cpoiicTBa (eHosa. OCOOEHHOCTH XUMUYECKHUX



cBoiicTB (enona. KauectBenusie peakuuu Ha (eHosl. TOKCHYHOCTH (heHoua.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOonusbHble coeTUHEHUS — ambAeTU bl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['OMOIOTHYECKUE PsIbl aNbJETHI0OB U KETOHOB, O0IIas
dbopmyrna, uzoMepuss U HOMeHKJIaTypa. DU3MYECKHUE CBOWCTBA aJbJACTUIIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  aJIbJETMAOB M  KETOHOB:  pPEaKLIHH
npucoeauHeHus. OKUCIIEHUE alIbJIETU0B, KAYECTBEHHBIE PEAKIIUHA HA aJIbJETUIBI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OnHOOCHOBHBIE MpEAEIIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. MI3oMepust 1 HOMeHKIaTypa. Ou3nyeckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBONCTBA,
peakuusi STepUPUKALNHA, PEAKIUU C YYACTUEM YIVIEBOJOPOJHOTO paguKaia.
OcoOEHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(dupax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOWCTB HEMPEJEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BbICIINX
KapOOHOBBIX KHUCJOT: CT€apUHOBas, IMAJIbMUTUHOBAS, OJICMHOBAS, JUHOIEBAS,
JUHONIeH08as KUCAoThl. CrocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, obmas Qopmyna, u3omepus u
HOMEHKJaTypa. PU3NYECKUE M XHUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW U
HIETIOYHOM cpee.

XKupsi. Ctpoenue, pu3nuecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1ieoyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKupsl B ipupo/e.

Mp11a KaK COJIH BBICIIMX KapOOHOBBIX KUCJIOT, HX MOIOIIIEE ICHCTBHE.

OO6mas xapakTepucTuka yrieBojoB. Kinaccudukaius yrieBojaoB (MOHO-, I1-
U Tonucaxapunbl). MoHocaxapuapl: TIIIOKO3a, (pyKTo3a, rajakrosa, puodosa,
Je30Kcupr003a. OU3NYECKUe CBOMCTBA M HaxoxieHUe B mpupoxae. dorocuHTes.
XUMHUUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U aJIbJECTUIHOU
rpynn, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAECATEIBHOCTH OpraHu3ma. J(ucaxapuuabl: caxapo3a, MalbTo3a U
nakTo3a. BoccTaHaBnuBarnye 1 HEBOCCTAHABIMBAIOIINE TUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonvcaxapuasl: kpaxmad,
INIMKOTEH W 1esunono3a. CTpOoeHHME MAKpPOMOJIEKYJl Kpaxmaja, I[JIMKOIeHa H
ueJuroio3bl.  DU3MYECKHE CBOMCTBA KpaxMalla M UEJUIOJI03bl. XUMHYECKHUE
CBOMCTBA Kpaxmajia: THAPOJIN3, KaYeCTBEHHAs PEakuus C HOAOM. XUMHUYECKHUE
CBOMCTBA ILIEJUTIOJIO3BI: THIPOJU3, MoJydeHue 3¢upoB neutono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX IPEBPALLCHUMN:
PacTBOPUMOCTb Pa3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJECUCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHHE 3THUJIOBOIO CIMPTa B aJbACTH] Ha PAaCKaJIEHHONW MEIHOW IPOBOJIOKE,
OKHCJIEHUE STWJIOBOTO CHHUpPTa JUXPOMATOM Kajius (BO3MOXHO HCIIOJIb30BAHHE
BUJIEOMATEPHAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aJdbJeruibl (C THAPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcupom  meau(ll)), peakmus raunepuHa
rugpokcuiom Mmeau(ll), xumuueckue cBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEMCTBHE pacTBOpa IIIIOKO3bl ¢ ruapokcunom menu(ll), BzanmopeiicTeue
Kpaxmajia ¢ MOJIOM, PEUIEHHE SKCIEPUMEHTAIBHBIX 3a/1a4y no teMam «CHupThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaep:kaliyue OpraHu4ecKne CoeMHEeHH.

AMUHBI — OpraHUYecKue Mpou3BOJIHbIE amMmmuaka. Kiaccugukanus aMUHOB:
anuaTUYecKue M apoMaTHYECKHE; IEepBHYHbBIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenne MoJieKyJ, oOmas Gopmyiia, U30MepUs, HOMEHKIATYpa U (U3UUYECKUE
cBOMcTBa. XMMHUUECKOE CBOMCTBA alU(PATUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTOM KHCIOTOM.
Conu anKniIaMMOHHS.

AHUIIMH — TIpeACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3auMHoe BiusiHUE TPYII aTOMOB B MOJeKyJie aHwInHAa. OCOOEHHOCTH
XMMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CriocoObl
NOJIyYeHUs] UM NpHUMEHeHHe anudaTudyeckux amMuHoB. llonydeHue aHuWIuHA U3
HUTPOOEH30171a.

AmMuHokucoTel. HoMeHknaTypa u uzomepusa. OTAeabHbIE IPEICTABUTENH OL-
AMUHOKHWCJIOT:  TJIMUHMH, aJlaHuH. @DuU3NYecKue CBOWCTBA  AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMMHOKHCIOT Kak aMQpOTEpHBIX  OPraHUYECKUX
COCIMHEHUW, peaKlUs MOJMKOHACHCAIMK, OOpa30BaHWE TMENTHIHOM CBS3MU.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benku kak npuponHbie nonumepsl. [lepBuuHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA O€JKOB: THAPOJIU3, JACHATypalus,
KauyeCTBEHHbBIE PEAKIIMH Ha OCIIKU.

OKCNEpPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUN:
pacTBopeHre O€NKOB B BOJIE, JeHATypalusi OCJKOB NpHU HarpeBaHUU, I[BETHHIC
peakuuu Ha O€JKW, peIlIeHHe JKCIEPUMEHTAIBHBIX 33Jad MO0 TeMaM
«A3oTCcolep)Kallue ~ OpraHudyeckue  coeauHeHus’» U «Pacrno3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokomolieKyJIsIpHbIE COeTMHEHMS .

OCHOBHbIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEAHSS MOJIEKYJIsSIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHACHCALIMS.

[Tonmumepubie Martepuanbl. IlnacTMacchl (MONMMATHICH, TMOJUIPONUIIEH,
MOJUBUHWIXJIOPU, TOJUCTUPOJ, MOJIUMETUIMETAKpUIaT, MOJUKAPOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DJ1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypasnpHbIe (XJIONOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsbl CHEUHUAIBHOTO Ha3HA4YECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME TOJIUMEPHI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W MX IMPEBpaAILCHUIM:
O3HAaKOMJIEHHE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMace,
KaydyyKOB, pEIIEHUE JKCIEpPUMEHTAIbHBIX 3adad 1o Teme «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnrie 3agaun.

Haxoxaenue MosekyssipHOM (POpMysbl OpPraHMYECKOTO COEAWMHEHUS 10
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOASIIMX B €r0 COCTaB, HaXOXJCHUE
MOJIEKYJIIpHON  (POpPMYJIBI OpPraHUYECKOTO COEIUHEHHUs] 1Mo Macce (00BEMY)
MPOJYKTOB CropaHusi, MO KOJIMYECTBY BemiecTBa (Macce, 00BbEMY) MPOAYKTOB
peakiMy W/UIM WMCXOAHBIX BEIIECTB, YCTAHOBIICHHE CTPYKTYPHOU (HOpMYIIBI
OpraHUYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CHOCOOOB
MOJTyYEHHUsI, OTpeJeieHuEe JO0JIM BbIXOJA MPOAYKTAa PEAKIUH OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MexXnpeaMETHBIX CBSI3eM MPU U3YYEHUU OPraHUYECKOU XUMUU B
10 kjacce OCYIIECTBISAETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATHUWA, TaK W TOHSITUM, NPHUHATHIX B OTAEJIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIC TIOHATHUS: SABJICHUE, HAyYHbIU (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHallM3, CUHTE3, KiIaccuukauus, HaOIIOACHUE, H3MEPEHHUE,
AKCTIIEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, arToM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYIa,
DPHEPTreTUYECKUA YypPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYWHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, JIHEPTHs,
Macca.

buonorusi: kieTka, opraHu3M, OdKOocHCTeMma, Ouocdepa, MeTaboIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpO(PHBIA TUN MHUTAHUS, OpPOXKEHHE,



dboTtocuHTEe3, nObIXaHWe, OEJKW, VYIJEBOMABI, JKUAPBI, HYKJICHWHOBBIE KHCJIOTHI,
(bepMeHTHI.

['eorpadus: monesHble HCKOMAaeMbIe, TOIUIUBO.

TexHONOTHSI: TMHIEBBIE MPOJYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTaHUS,
MOTOIIIME CPEJICTBA, MATEPUABI M3 NCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckue 0CHOBbI XUMUM.

AtoM. CoctaB aTOMHBIX sifep. XuUMUYECKHil anmeMeHnT. M3otonsl. CtpoeHue
AJIEKTPOHHBIX 000JOUEK aTOMOB, KBAaHTOBBIEC YHCJA. DHEPreTUUECKUE YPOBHU U
o IypoBHU. ATOMHBIE opOuTanu. Kinaccupukaius XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-smementnl). PacmpeneicHue 3JCKTPOHOB 10 ATOMHBIM  OPOUTAIISAM.
DOneKTpoHHbIE KOH(PUTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJICKTPOHHBIE KOH(PUTYpallud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTD.

[Tepuoanueckuit 3axkoH u [lepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MengaeneeBa. CBs3b NEPUOAUUECKOTO 3aKOHA U lleproanyueckoil cUCTEMBbI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB IO TIpynnaM W nOepuojaM. 3HAYCHHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHYecKass CBs3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBA3U: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U [JIMHA CBS3U. [[0IApHOCTH, HAMPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBsaA3u. BogoponHas CBs3b.
MexmoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOMN
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpEe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHne 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX COEIMHCHUH.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJEKYJISIPHOTO M HEMOJICKYJISIPHOIO  CTpO€HMs.  Turmbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsaTne o nucnepcHeix cucremax. Mcrunubie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpKEHUS KOHIIEHTPAIIMH PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B pacTBOPE, MOJISIpHAs KOHUEHTpalus. HaceleHnsle u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBUATLHBIC
HAa3BaHMS OTIEJbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakluid B HEOPTaHMYECKONH W OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MAcChl BEUIECTB; 3aKOH COXPAHEHUS W MpPEBpallCHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruioBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XUMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (DaKTOPOB.
['oMOreHHBIE U reTepOoreHHbIe peakunn. Katanus u Kkaraam3aTopsl.

OO6patumble U HeOOpaTUMbIE peakIuu. XUMHUYeckoe paBHoBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHs. DaKTOpHI, BIUSAIOIIME HA TOJIOKEHUE XUMHYECKOIO
PaBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLIEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuuu. [Tpunun Jle [laTense.

Onektponutuueckass guccoruanusi. CuibHbIE W CJIa0ble  DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHa,
nienoyHas. Bomopoausiii mokazarens (pH) pactBopa. I'maponu3s comneit. Peakiuun
MOHHOTO0 OOMEHa.

OKHUCIUTENPHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHp  OKHCIICHHS.
OkucnuTens M BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTAHOBJICHUS.
BaxHeiilime OKHCIWUTEIM W BOCCTAHOBUTEIM. MeTol S3JEKTpOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYE€HUS BEHIECTB M HX IMPEBPAIICHUM:
pa3JIoKEHWE MEPOKCHMIA BOJOPOJAa B TMPUCYTCTBUM KaTalM3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEIETOK, TPOBEICHUE PEaKIIMii MIOHHOTO 0OMEHa, ONpeeIICHHE
Cpeapl PacTBOPOB C IOMOIIBIO WHIMKATOPOB, U3YYECHUE BIIMSHUS PaA3JIUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PEAKIMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xummusi.

[lonoxxenne HemerauioB B llepuoanyeckoil cHCTEME  XHMHYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUS UX aTOMOB. Du3nyeckue
CBOMCTBa HEMETAJJIOB. AJTIOTPOIUS HEMETAJJIOB (Ha IMPUMEpPE KUCIOPOJIa, CEpPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, ¢uzmyeckrue M XUMHYECKUE CBOWCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE  CBOMCTBA. [ MIapUIBL.
TorIrMBHBIE SJIEMEHTHI.

l"anorensl. HaxoxaeHnue B mpupojie, COCOOBI MOMy4YeHUS, (PU3UUECKHE U
XUMHAUYECKUE CBOWCTBA. ['asoreHoBoopoasl. BaxkHenne KUCI0poacoaepKame
COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOJIYYEHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlaGopaTopHble W TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
kuciopona. Ousznyeckrue U XMMUYECKHUE CBOWMCTBA M NMPUMEHEHHE KHUCIOopoJa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxaeHue B TMpupoje, CHOCOObl MONy4YeHUs, (U3NYECKUEe u
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcupn cepbui(IV), okcun
ceprl(VI). CepHucrtas u cepHasi KUCJIOTHI M uX coiau. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [IpruMeHeHne cepbl U €€ COSTMHEHN.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI MOJMy4YeHHUs, (puU3nYecKkue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasi U a30THAs
KHUCJIOTHI U uX coiiu. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMeHeHue azora
U €r0 COeAMHEHUN. A30THBIC yTIOOpEHHUSL.

®ochop. Haxoxnenue B mpupoae, CrnocoObl MOMydeHUs, (PU3MUYECKHE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yI00peHHUS.

VYriepon, HaxoXIeHHWE B NOpuUpojae. AJUIOTPONHbIE  MOAUPUKALUU.
dusznyeckue M XUMHUUYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronapHast kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEIIECTB, 0OpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MoiaydyeHus, (hU3uvecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), KpeMHHEBasi KHUCIIOTa, CUIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeauHenunil. CTekso, ero nojiydeHue, BUIbl CTEKIIA.

[Tonmoxenne mertamwioB B [lepuoandyeckon cucTeMe XMMHYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O00JOUYEK aToMOB MeTaioB. OOmue
¢u3nueckue cBoricTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DNEeKTPOXUMHUECKUI psAl  HampsbkeHuid  MetamwioB.  OOmme  crnocoObl

MOJTY4ECHUS METaJIOB: TUAPOMETAILTYPIHUs, MAPOMETAILTYPIus,
anektpoMeraiutyprus. Ilonarue o xoppo3uu MeramuioB. CrnocoObl 3alIUTBI OT
KOPpO3UHU.

OO6mrast xapaktepuctuka MetamioB [A-rpymmer [lepuogndeckoit cucTembl
XUMHUYECKUX 0dJieMeHTOB. Harpuii u kanuii: mnomydenue, Qusuueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

O6mras xapakrepuctuka metawioB I[A-rpynmer Ilepuoandeckoil cucTembl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajdblUi: TOJydeHue, (U3nyeckue u
XUMHYECKUE CBOWCTBA, NPHUMEHEHHE IMPOCTHIX BEIIECTB M HMX COCIUHECHUI.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.



AnroMuHUIL: ToNydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
MPOCTOTO BeIlleCTBA M €ro coeauHeHuid. AmdorepHble CBOWCTBA OKCHUIA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OO6miass  XapakTepucTUKa MeTauioB MMoOouHblx mnoarpynn  (b-rpymim)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XUMHUYECKHE CBOICTBA XpoMa U €ro coequHeHui. OKcHibl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomatbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nveckue W XHUMHUYECKHE CBOWCTBA MapraHila M €ro COEIUHECHUM.
Baxneiimme coeaunenuss Mapranuna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

du3znyeckre U XMMHUYECKHE CBOMCTBA jKelie3a U ero coeAuHeHuil. OKCcuapbl,
rugpokcunsl u conu xeneza(ll) u xenesa(lll). [onyuenne u npuMeHeEHUE Keae3a
Y €r0 CILIABOB.

@u3nyeckre U XUMHUYECKHE CBOMCTBA Meu U €€ coequHeHul. [lonyyenue u
IIPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[uHk: momyyeHue, (U3MYECKHE M XHMHUYECKHE cBoWcTBa. AM(pOTEepHbIE
CBOMCTBA OKCHJIa U TUAPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB M HX IPEBpALICHUIL:
u3ydyeHrue oOpa3lioB HEMETAJUIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHUCJIOPOJE, H3Y4YEHHE KOJUIEKUMH «MeTalulbl W CIUIaBbl», B3aUMOJACHCTBHE
HIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAIIOB C BOAOW (BO3MOXHO HMCIOJIb30BAHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€Je€3a C PacTBOPAMM KHCIIOT H
11€JI0Y€EH, KAUECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOAOPOA
M KAaTHOHbl METaJJIOB, B3aUMOJCHCTBUE THAPOKCHUIOB ATOMUHUS M IIMHKA C
pacTBOpaMM KHUCJIOT M LIENOYEH, PEIIEHNE dKCIIEPUMEHTAIBHBIX 3aa4 10 TEMaM
«l"anmorensy, «Cepa u e€ coeauHeHus», «A30T u hocPop U UX COCTUHEHUSD,
«Mertaibl raBHBIX OATPYIID», «MeTanibl TOOOYHBIX TOATPYIIID.

XuMHUS U )KU3Hb.

Ponp xumuu B oOecrieueHnr yCTOMYMBOTO pa3BUTUS desioBeuecTBa. [lonsTue
O HAy4yHbIX METOJax TMIO3HAHMS W METOJOJIOTMM HAyYHOIO MCCIEIOBaHUS.
HayuHble MpUHLKITBI OpraHu3alii XUMUYECKOTO MPOU3BOACTBA. [[poMbIlLIeHHbIE
CIOCOOBI MOMYYEHUsI BAXKHEUINX BEIIECTB (HAa MpUMEpEe NMPOU3BOJICTBA AMMHAKA,
CepHOI KUCIOThI, MeTaHoua). [IpoMblnIeHHbIE CTOCOOBI MOYYEHHUS METAJUIOB U
CIUTABOB. XMMHYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl U €ro MOCIEACTBUS.
Ponb xuMuu B 00€Crie4eHNH SHEPreTHUECKOM 0€30MacHOCTH.

XuMHusl U 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIULIHBI.



XWMHS THIIA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE N100aBKu. Poib xumun B
oOecIieyeHUH ITUIIEBOI OE€30aCHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. beitoBas xumus. [IpaBuia
0€30MMacHOr0 HCIOJIb30BaHMs TIPENaparoB OBITOBOW XUMHUH B IOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

Xumus B CEIbCKOM X03siiicTBe. OpraHnueckue U MUHEPAIbHBIE YJI0OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKU, CTEKJIO, KepaMHKa.
Marepuainel 1751 31eKTpoHuKU. HaHOTEXHOIOTHH.

Pacuérnblie 3anaum.

Pacuétel: mMacchl BemecTBa WM 00bEMA Tra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00BEMa, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEIIIECTB MMEET MpUMECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) IMPOAYKTa
peaKkuuy, €ciau OJIHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIEHHON
MAacCCOBOM JIOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM M MOJSIPHOM
KOHIICHTpAIIMU BEIIECTBA B pacTBOpe, JOJIM BBIXOAA MPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TNpU  HM3y4YeHHH OOIed U
HEOpPraHU4eCKOW XUMUM B 11 Kjacce OCylIeCTBISIETCS YEpe3 MCMOJIb30BAaHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSITHH, TaK U TMOHSITHH, MPUHATHIX B OTJAEIHHBIX
MpeaMeTax €CTECTBEHHO-HAYYHOTI'O IIUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpUsi, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOUYHOCTh, HAOJIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®u3uka: Marepus, MUKPOMHpP, MaKpOMHp, aToOM, »JJEKTPOH, TMPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIAa, SHEPTETUYECKHUI YPOBEHb,
BEIIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHME BEIIECTBA, WJEaJbHBIN Tas,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: knerka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIN3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, YKUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB M TOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
PECYpCBHI.

TexHoJIOTHS: XUMHUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILIEBAsI MPOMBIILIEHHOCTD,
dbapmareBTUUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaparoB, IPOU3BOJACTBO KOHCTPYKHOMOHHBIX  MATCpUAIOB, OJCKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHUCTEMHO-IEATEIbHOCTHBIM TMOJIXO0JIOM B CTPYKType
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIIHErO
oOmiero o0pa3oBaHUs BBIIEICHBI CJICAYIONIME COCTABIIAIONINE: OCO3HAHUE
OOYYarOIIMMHUCST POCCHUICKON TPaKTaHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOMIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE IMpaBWJIaMU W HOpPMaMu T[IOBEJICHUS, HaJlIW4uue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTD
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yibTaThl OCBOCHHUS TNpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA IO3HABATEIIBHOM M MPAKTUUECKON JesSTEIbHOCTH
0Oy4JaronMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS NpeaMeTa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OIbITA IMO3HABATEIILBHOM M MPAKTUYECKON JesATEIbHOCTH
oOyyJarommxcsi B MPOIECCe peain3alud 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJCTABICHUS] O COLUMAJIBHBIX HOPMax U TpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIEATEIBHOCTH MPH CO3AAHUU
y4€OHBIX MPOEKTOB, PEIICHUN Y4YE€OHBIX U TMO3HABATEIBHBIX 33714, BBHIOJTHCHHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

LIECHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY UM HAyYHOMY HAacleaUIo
OTE€YECTBCHHON XMMUH;

YB@XKEHHSI K TIPOLIECCY TBOpPUECTBa B 00JIACTHM TEOPUU M MPAKTUYECKOTO
NPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJIEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;



MHTEpeca M TIO3HABATEIbHBIX MOTHUBOB B TIOJYYEHUH M MOCIEIYIOIIEM
aHanu3e WHQOpMaAILMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO OBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIC ¢ XUMHUYCCKUMU SIBJICHUSMU,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICHh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IOBEJIEHHWE M TMOCTYIKH CBOUX TOBapHUIICH ¢
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIEICTBUMA
MOCTYIIKOB;

4) dbopMupoBaHHA KYJIbTYPbI 310POBbSI:

MOHMMAaHUsl IIEHHOCTEH 3J0pOBOrO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoAicHUs TpaBwil 0€30MacHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHUMAHUS IEHHOCTH TPaBWI HHIUBUAYAJIHHOTO ¥  KOJUICKTHBHOTO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIIECJCTBUNA M HEMPUSTUS BPEIHBIX MPUBBIUEK (YHMOTpeOIeHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIEAOBATENIbCKOM
NEeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPUECKOW U JIPYyTUX  BUJAX
JIESITEIIbHOCTH,

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTWE€ B PEHIEHUM MPaKTUYECKUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3InvyHoro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

yBaXEHUSI K TPYyNy, JIOJSM Tpyda U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HMHAMBUAYAJIbHON TpPaeKTOpHUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) IKOJIOrM4eCKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 11eJ1eCO00Pa3HOr0 OTHOIIECHUS K MPHUPOAE KAK HUCTOUYHUKY
CYILLIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHUMAaHUS TJI00ANIBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;



OCO3HAHUS HEOOXOJUMOCTH HWCIIOJIB30BAHUS JOCTYDKCHUM XUMHUU IS
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTNIOIB30BAHMS;

AKTUBHOTO HEOPUATHS JCHUCTBUW, MPUHOCIIIUX BpEI OKPYXKaroUeu
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

HaJMYUsl PaA3BUTOTO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOMN
MIPaKTHUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJIOTHUHU
xemodobuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUsl CcHenu(PUKU XUMUU KaK HayKd, OCO3HaHMs €€ poJu B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPY)KAIOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHH JJIS  COBPEMEHHOU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKONM HANpPABICHHOCTH W BAXKHOW pOJIU B
CO3/JaHUM HOBOM 0a3bl MaTEepUATBLHON KYJIbTYphl, B PELICHUH TJI00ATBHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTHUECKOM,
MUIIEBOM U DKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTUYECKH KOM(OPTHOM KU3HHU KAXKIOTO WICHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHHUS SBJICHUM OKPYKAIOIIET0 MUpA U
MPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W MMEIOIIUXCS JIaHHBIX C IEJbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEPECA K MO3HAHMIO, UCCIIEIOBATEIIbCKON AEATEIbHOCTH,

TOTOBHOCTH M CIHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XWUMHU B
COOTBETCTBHHM C )KM3HCHHBIMH TOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyJia B pa3iuuHbIX chepax npodeccuoHaabHOM
JIEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJabTaThl OCBOCHHS MPOTrpaMMbl MO XMMHUHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4arOIIMUXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE MOHATHS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPTHUsl, SBJICHUE,
mpoliecc, CUCTeMa, HaAyYHbIM (akT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleJoOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJbHbIe Y4eOHbIEC NEeHCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBarome (dopmHpoBaHue (yHKUIHOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXcs;
CHOCOOHOCTh o0yyJaromuxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe AeliCTBUSA

1) 6a30BbBIE JJOrHYECKHE AeiiCTBHS:

CaMOCTOSITENIbHO  (DOpPMYJIHMpOBaTh W aKTyaJU3UpoBaTh  Ipodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAENATh LEAN MACSITeNbHOCTH, 3a/laBasg MapaMeTpbl U KpPUTEPUHU HX
JOCTHKEHHSI, COOTHOCHTD PE3yJIbTAThI ACSITEIbHOCTH C IOCTABICHHBIMH TEJISIMH;

MCIIONIb30BaTh TPH OCBOCHMM 3HAHWNA MPHUEMBI JIOTHUYECKOTO MBINIICHHUS:
BBIJIEJISITh XapaKTepHbIe NMPU3HAKU MOHSATHM M YCTaHABIMBATH MX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ISl OOBSACHEHUS OTACNbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAaHUS M KPHUTEPUH JUIS KJIacCH(PHUKAIMM BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIMBAaTh TPUYMHHO-CICJACTBEHHbIE CBS3M MEXAY H3Yy4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYXKICHHS (MHIYKTUBHBIC, JEAYKTUBHBIC, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

NPUMEHSTh B MPOLIECCE MO3HAHUS HCIOIb3yEeMble B XMMHHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30OBBIBATH MOJIETIbHBIE MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHMBOJI) D3JEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XHUMHUYECKON



peakuuu — MpH pElIeHWH Y4YeOHBIX MMO3HABATENBHBIX M MPAKTHUECKUX 3a/ad,
NPUMEHSTh Ha3BaHHbIE MOJEIJIbHbIE MIPEICTABICHUS VISl BBISIBJICHUS! XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEaKIIUM.

2) 6a30BbIe HCCJIEN0BATEILCKIE AEHCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO TO3HAHHS BEIIECTB U XMUMHYECKUX
peaxKLuit;

(GopMyTupOBATh LIEH U 3314l UCCIICOBAHUS, UCIIOIb30BATh MOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQZIETh HABBIKAMU CAMOCTOATEJIBHOTO IUIAHUPOBAaHUSA W MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOJATh 3a XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (POpMYyJIHpPOBATH
000O0IIEHNS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEIOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METOJIOB pELIEHUS NPAKTHUYECKUX 3a7ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMSI.

3) padora ¢ uHopmManmeii:

OPUEHTHPOBATbCS B pA3IMYHbIX MCTOYHMKAX HHQpopManuu (Hay4HO-
NOMyJsipHasi JIMTeparypa XUMHUYECKOIO COJEpP)KaHMs, CIpaBOYHbIE I0OCOOMS,
pecypcbl MHTEpHETa), aHanM3upoBaTh WHPOPMALMIO PA3NIMYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTD;

(opMyIMpPOBATH 3alPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [l BBINOJHEHHS Y4e€OHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHbIM A3BIK B KayecTBE CpejaAcTBa Npu pabdoTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMEeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CHUMBOJIMYCCKHC CPCACTBA HAI'TLITHOCTH.

KoMmyHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiiCTBUS:



3aJ1aBaThb BOIIPOCKHI 11O CYIICCTBY O6CY}KILaCMOﬁ TEMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIaTh C MPE3EHTAlMEll pEe3yJIbTaTOB I103HABATEIbHOM JEATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaiu3allii Y4eOHOTO MPOeKTa, U (GOPMYITUPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEAEHHBIX HCCIECJOBAHMM IMYTEM COIJIACOBaHMS MO3ULMUI B
X07ie 00Cyk/1eHNUs 1 0OMEHA MHEHUSIMH.

PeryisiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiICTBUS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO IIO3HABATEIBHYIO
JEeATEIbHOCTD, OIpeneisas €€ Lenu W 3aJadd, KOHTPOJIMPOBAaTb MU IO MeEpE
HEOOXOIMMOCTH KOPPEKTHUPOBATh MpeajaraéMblid ajiroput™m JACHCTBUU Npu
BBIMIOJJTHEHUHM YYE€OHBIX M HCCIIEIOBATENbCKUX 3a/lady, BBIOMpATh HamOoJjee
3¢ (eKTUBHBIA C€HOCOO MX pelIeHHs C Y4YETOM IMOJIy4€HHUsS HOBBIX 3HAHUHM O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIIECTBIIATh CAaMOKOHTPOJb JCATEILHOCTH Ha OCHOBE caMoOaHajau3a H
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI IO XMMHUH Ha YIITYyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUs BKIIOYAOT CHENU(PUICCKHE
JUIs1 y9eOHOTo TIpeaAMeTa « XUMHUs HaydHbIe 3HAHWS, YMEHHS U CITIOCOOBI IeHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMN U MPEe0oOpa30BAHUIO 3HAHWUN, BUIBI ACATEIHHOCTH
M0 TIOJIYYCHHWIO HOBOTO 3HAHHWS W NMPUMEHEHWIO 3HAHWW B PA3JIMYHBIX yUEOHBIX
CUTyaIUsX, a TAK)KE B PEaJIbHBIX KU3HCHHBIX CUTYyaIlUsIX, CBA3aHHBIX ¢ XuMuei. B
nporpaMMe II0 XUMHUHM TIPEAMETHBIC Pe3YyIbTaThl MPEJACTABICHB II0 TOJaM
W3YYCHHUS.

10 KJIACC

[IpenMeTHble pe3ylnbTaThl OCBOEHMSI Kypca «OpraHuueckas XUMUSI»
OTPaXaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTEe M 3HAYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEYECTBA B PEHICHUU MPOOJIEM SKOJOTUYECKON, SHEPTETUIECKON U



NUIIEBON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUM HOBBIX MaTepUAJIOB,
HOBBIX VCTOYHUKOB DHEPIUH, B obecrieueHuun pPaLMOHAIIBHOIO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJl0OBEKa, a TakKe DSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIQZICHUE  CUCTEMOM  XMMHYECKHX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
obonouka aroma, s-, P-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aTOMa, THMOpuAM3alMs aTOMHBIX OpOWTanei, HOH, MOJIEKyIIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBS3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeneT, (PyHKIHOHATbHAS
rpymma, paadkan, CTPYKTYpHble QopMyibl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), HM30MEpPHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKasi), W30MEphbl, T'OMOJIOTMUECKUN psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJ- U a30TCOJEpKAIllUe OPraHUYECKHE COECIUHEHUS, MOHOMEpP, MOJUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS; TEOpPUHU, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MennaeneeBa, Teopust CTPOCHHUSI OPraHUYECKHX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHUsSI MacChl BELIECTB, 3aKOH COXPAHECHHUS
Y TpPEBpAlICHUs DSHEPrUM IIpU XHUMHYECKHX PpEaKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SA3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIHEe B OCHOBE
NOHUMAaHUsl MPUYMHHOCTA U CUCTEMHOCTH XMMHUYECKHUX SIBICHHI; MPEICTaBICHUS
O MEXaHU3MaX XHMHUYECKMX PpEaKUUH, TEPMOAMHAMUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3AUMHOM BJIMSHUU aTOMOB W I'PYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIM U Me30MepHbIi 3P ¢ekTsl, opueHTanTsl 1 u Il pona);
(aKTOJOrMYECKUE CBEACHHS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESTEIIbHOCTH ~ 4YeJIOBEKa, OOIMMX  HAy4YHbIX  NPHUHIMIAX  XUMHYECKOTO
IIPOM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OPMUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIME MOHITHUS MPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHNI;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUSI MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUUYECKUX
BELIECTB;

COCTABJISITh YPAaBHEHHUSI XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  MOCPEICTBOM  COCTaBIIEHUS
AJNIEKTPOHHOIO 0OanaHca 3TUX peaklui, peakuil HOHHOro OOMeHa MyTEéM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX NMOHHBIX YPAaBHEHUN;



M3rOTaBJIMBAaTh MOJEIHN MOJIEKYJ OPTraHWUYECKHX BEIIECTB ISl WILTIOCTPalUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPHUHAIJICKHOCTh M3YYECHHBIX
OpraHMYECKMX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne COEIMHEHUI, JaBaTb UM Ha3BaHMs IO CHCTEMAaTUYECKOU
HoMmeHknartype (IUPAC) u nmpuBOIuTh TpUBHAJIbHBIE HA3BaHWs I OTIEJIBHBIX
IpECTaBUTENIEH OPraHUYECKUX BEUIECTB (3TUJIEH, AlETHIIEH, TOJIyOJ, TJIMLEPHH,
STHJICHTIIUKOIb, (EHOJ, (QOopMaNbJIerul, aleTalbJeru, AaneToH, MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, TaJbMUTUHOBAsL KUCIIOTHI,
IJIMIUH, aJJaHUH, ManbTo3a, (PYKTO3a, aHWINH, IUBUHUJ, U30IPEH, XJIOPOIPEH,
CTHPOJI U IpyTHUE);

c()OPMUPOBAHHOCTh YMEHHUS OMpPEACNATh BHUJ XHUMHYECKOM CBSA3M B
OpraHUYECKUX COCJIMHEHHUSX (KOBAJIEHTHAs M HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

Cc(OPMUPOBAHHOCTh YMEHHUSl MPHUMEHSTH MOJOXKEHUSI TEOPUH CTPOEHUs
oprannyeckux BemectB A. M. BytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c()OPMUPOBAHHOCTh ~ YMEHHMI  XapaKTepU30BaThb  COCTaB, CTPOCHUE,
¢uznyeckue M XUMHYECKHE CBOMCTBA TUIIWYHBIX IPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, AJIKEHOB, AJIKAJUCHOB,
QJIKWHOB, apOMAaTUYECKHX YTJIEBOAOPOAOB, CIHPTOB, aJIbJIETUAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CHOKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, AMHHOKHUCJOT, OEJIKOB, yIJI€BOAOB (MOHO-, IU- W MOJUCaXapuIoB),
WUTIOCTPUPOBAaTh ~ T€HETUYECKYIO  CBSI3b  MEXKIY HHUMHU  YPaBHEHMSIMH
COOTBETCTBYIOIIUX XHMMHYECKHUX PEAKIHH C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOPMUPOBAHHOCTh YMEHUS TOATBEPKIAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPTraHMYECKUX COSUHEHUN OT
KpPaTHOCTH M THUIIa KOBAJECHTHOM CBS3U (G- U M-CBSA3M), B3AUMHOTO BIIMSHUS aTOMOB
U TPYIIIl aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKT€PU30BaTh UCTOUHUKHU YTJIEBOJIOPOJHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKH MU
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHUNA O E€CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHUs — HAOJIOJCHNH, U3MEPEHUHU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) U YMEHHMSI IPUMEHSTh 3TU 3HAHUS;

c(hOpMHPOBAHHOCTH yMEHUs IPUMEHSTH OCHOBHbIE orepanuu
MBICTTUTEILHON JEATEIBHOCTH — aHallu3 U CHUHTE3, CpaBHEHHUE, 000OIICHUE,



CUCTEMATHU3AIINIO, BBIABICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€Ud — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMI;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUCCKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0osee OCO3HAaHHOTO TOHUMAaHUSI CYIIHOCTH MAaTEepUaJIbHOTO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS M0 OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHM: TMPOBOAUTH PACUYETBl TIO XHUMHYECKUM
dbopmyamM U ypaBHEHUSIM XUMHUYECKUX PEAKIUNA C UCIIOIh30BaHUEM (PU3MUECKHUX
BeMMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJMWYECTBEHHON CTOPOHBI: PACUYEThI MO HAXOKACHUIO XUMUYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XUMUYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMsl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: MTPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TO3UIMHA  DKOJOTMYECKOM  0e30MacHOCTH  TMOCJECACTBUSL  OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATENILHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIC 3HAHUS JJISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0JieM B CUTYyaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITEJIbHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (TIOJIy4eHHE W H3YyYEHHUE CBOMCTB OPraHUYECKHX
BEILIECTB, KAaYECTBEHHBIE PEAKUHUHU YIJIEBOAOPOAOB PpA3JIUYHBIX KIIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/1ad O PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOJACHUEM IMPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBaMU M J1A0OPaTOPHBIM 000PYIOBAaHUEM,
dbopMyIMpoBaTh IEb HCCIEAOBAHUS, MPEACTABISATH B Ppa3iuuHoON  (popme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

co0JiroAaTh MpaBUjia dKOJOTUYECKH 11€JIECO00Pa3HOro MOBEICHUS B OBITY U
TPYIOBOU JIEATEIIBHOCTH B IIEJSIX COXPAHEHHUSI CBOETO 3/I0POBBS, OKPYXKAIOIIEH
MIPUPOTHOM CPebl U JOCTHXKEHHS €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JCHCTBHS Ha KUBBIC OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHaJIM3UPOBATh I1EJECOO00PA3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH II€JICHANIPABICHHBIM TOWCK
XUMHUYECKON MH(POpMAIIMU B pa3IUYHBIX UCTOUHHUKAX (HAy4YHasi U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBOi nHpopManuu, MHTEpHET U apyrue), KpUTUYECKH
aHaJM3UPOBATh XUMUUYECKYI0 UHbOpMaIIMIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a1aueH.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOIIas W HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh TIPEJICTABICHUN: O MaTepUaTbHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSX W TO3HABAEMOCTHU SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HayK M €€ poiu B 00€CleueHUU YCTOMYHMBOIO
pa3BUTHS, B pEHICHUU TPOOJEM SKOJOTHUECKOM, PHEPreTUYECKOM W MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUILIMHBI, CO3JJAHUM HOBBIX MaTEpPUAJIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUHU PAlMOHAIBHOTO MPUPOJONOIL30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHUS W OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOIHOU

cperne;
BJIQJICHHEC  CHCTEMOH  XHUMHUYECKMX  3HAaHWUH, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIOIIAE TOHATUS — XUMHUYCCKHH JJICMCHT, aToM, SApO aToMa,

W30TOIIBI, JJICKTPOHHAS 000JI0YKa aToMa, S-, P-, 0-aToMHBIE OpOUTAIIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alusl aTOMHBIX OpOWTaNed, WOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOpPOAHAs),
KpUCTAJUTMYECKAasl PpEIIETKA, XHUMHUYECKas peakUus, pacTBOP, OJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, 3JEKTPOJUTUYECKAsd TUCCOLMANMs, CTEIEHb JIUCCOLMALIUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON »ddekT
XUMUYECKON pEaKIMK, CKOPOCTh XUMUYECKON peaKIMK, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHUS HJIEKTPOJUTHUECKON AMCCOLMAINM, MEPUOANYECKUNA
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHUs MacChl BEILIECTB, 3aKOH COXPAaHEHHUS U
MPEBPAILECHUS] SHEPTUUA NIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JACUCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEXKAllue B OCHOBE IOHHUMAHHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IIPEICTABICHUS] O CTPOECHHWH BEIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM H
HAJMOJIEKYJIIPHOM ypOBHSAX; TPEJICTABIECHUA O MEXaHU3MaX XUMHYECKHX
peakuuii, TEpPMOAMHAMUYECKUX W  KUHETUYECKHMX  3aKOHOMEPHOCTSIX  HX
IIPOTEKaHUs, 0 XMMHUYECKOM PABHOBECUH, PACTBOPAX M IJUCHEPCHBIX CHCTEMAX;
(dakToNIOrMYeCKUe CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH U O€30IacHOM
WCIIOJIb30BAaHUU BAKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAy4YHBIX MNPUHIOUIAX  XHMHUYECKOIO
IIPOU3BOJCTBA;

c(OPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEpPHbIC NMPU3HAKU TOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TMOHSTHS MpU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIOJNb30BaTh XUMHYECKYIO CHMBOJHKY JUIS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbple Ha3BaHUs OTAEIBHBIX
BELICCTB;

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAEIIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKON CBSI3U (KOBaJICHTHas,
VWOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEemETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BUJIa XMUMHYECKOM CBSI3M U THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c()OPMUPOBAHHOCTh ~ YMEHHUMH:  KJIacCCU(UUUPOBATh.  HEOPTaHUYECKUE
BEILECTBA 10 UX COCTABY, XMMUYECKUE PEAKLIUHU 10 PA3TUYHBIM IPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHUIO
CTENIEHEH OKHCIEHHUS DJJEMEHTOB, OOpaTUMOCTH, YYACTHUIO KarTajau3aTopa H
JPYTHE); CAaMOCTOSITEIbHO BbIOWPATh OCHOBAHUSA M KPUTEPHUU JJIs KIacCUPHUKALUH
M3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHMS PACKPbIBATh CMBICI MEPUOINYECKOro 3akoHa [I.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX DJJIEMEHTOB IEPBOTO—YETBEPTOrO MEPHUOMIOB
[Teproanueckoit cuctembl  JI.W. Menneneesna, WCMOJIb3YS MMOHATHS
«IHEPTeTHYCCKHE YPOBHH», «IHEPIETHUCCKHE TOAYPOBHW», «S-, P-, O-aTOMHBIC
opouUTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB M MX
coeNMHEHW 1o nepuogaMm U rpynmnaMm llepmomnueckon cucremsr [l .
MeHnneneeBa, BaleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (ONUCHIBaTh)  OOIIME
XMMHYECKHME  CBOMCTBA  BEILIECTB  PA3JIMYHBIX  KJACCOB, IMOATBEPKIATH
CYLIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMIMA;

cOPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYIIHOCTb: OKHCIUTEIIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA IMOCPEICTBOM COCTaBICHUS 3JIEKTPOHHOTO OanaHca
TUX peakUui; peakuuid HOHHOro OoOMEeHa MyTEM COCTaBJICHHUS WX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHHW;  peakuud  TUAPOJIN3a;  PEaKLuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpE TMIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



cOPMUPOBAHHOCTh YMEHHUSA OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKUX pEaKUUd C y4€TOM HX JHEPreTMUECKHX XapaKTEpHUCTUK, XapakKTep
U3MEHEHUSI CKOPOCTM XHMHMUYECKOM pEAaKIUH B 3aBUCHUMOCTH OT pa3IUYHBIX
($akTOpOB, a TAaKKEe XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECUS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHUMUYECKHUE PEaAKIIHH,
JeXallue B OCHOBE NPOMBIIUICHHOIO TOJYYEHHS] CEPHOM KHCIIOThI, aMMHUaKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKMX IPOU3BOJACTB; LIE€JIECO00PA3HOCTD
IPUMEHEHUsI HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAaHWUH O METOJaX HayYHOTO
NO3HAHUA SIBJICHUN NOpUpOAbl — HAONIOJCHUE, H3MEPEHUE, MOJIETUPOBAHKE,
HKCIIEPUMEHT (peaslbHbI U MBICIEHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HaHUS IIPU SKCIEPUMEHTAIBHOM HCCIIEOBAaHUU BEILIECTB
U sl OOBSCHEHUS XUMHYECKHX SIBICHUN, HMEIOIIUX MECTO B MPHUPOAE,
MPaKTUYECKOM AESTEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMHUPOBAHHOCTh YMEHHUSI BBIABIISATh B3aUMOCBSA3b XMMHUYECKHX 3HAHHUU C
MNOHATUSMU M TPEJICTABICHUSAMH APYIHMX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0s1ee OCO3HAHHOTO IOHUMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

Cc(OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
IOHATUI «MaccoBas JI0Js BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY BEUIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKLMM BEUIECTB; TEIUIOBOTO 3(dekTa
peaklyy; 3HAYECHHUsI BOJAOPOJHOIO IOKA3aTeNsl PACTBOPOB KHUCIOT M IIENOYEHR C
U3BECTHOM CTENEeHbIO JUCCOLMaluu; Macchl (00bEMa, KOJMYecTBa BELIECTBA)
IPOJYKTa PEAKUUHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHJIE PacTBOpa C
OMpeIeIEHHOM MAacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JTaHO B U30BITKE
(MMeeT TpUMECH); AOJM BBIXOJA MPOAYKTa pEaKIuu; OOBbEMHBIX OTHOLIEHUUN
rasos;

c(OPMUPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUA  DKCIIEPUMEHT  (MpOBEACHUE  peakluuii HOHHOro  OOMeEHa,
MOJATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPTaHUUYECKUX BELIECTB, ONPEACICHNUE
Cpelbl pacTBOPOB BEIIECTB C IOMOLIbI0 WHIMKATOPOB, HW3YYEHUE BIIUSHUSA
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOW  peakluu, pelieHue
DKCIIEPUMEHTAJBHBIX 3afa4 1o Temam «Mertameyy u  «Hemeramie») ¢
COOJII0JIEHUEM TpaBUil 6€301acHOro oOpalleHHs ¢ BEIECTBAMU M JIA0OPAaTOPHBIM
obopynoBanueM, GoOpMyJIUpOBaTh 1I€Jb  MCCJIEAOBAHUS, TNPEACTaBISATh B
pa3inuuHOil (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTH YMEHUI: COOMI0OAATh MpaBuia MOIb30BAHUS XUMUYECKOM
nocyaoil u 11abOpaTOpHBIM 00OpYJOBaHHEM, OOpalleHHs C BELIECTBAaMU B
COOTBETCTBUM C HMHCTPYKIHUSAMH [0 BBIIOJHEHHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, HKOJIOTMYECKU L€IecOo00pa3HOro IMOBEACHUS B OBITY U TPYAOBOM
JEATENIbHOCTH B LEJIX COXPAHEHUS CBOETO 3J0POBbs, OKPYKAIOWIEW MPUPOIHOU
cpeabl W JOCTMKEHHs €€ YCTOWYMBOIO pAa3BHUTHS, OCO3HAaBATh ONACHOCTH
TOKCHYECKOI'0 JEHCTBUS HA KUBBIE OPIaHU3MBI OINPEACIIEHHBIX HEOPraHMYECKUX
BEILECTB, TOHUMas cMbIci nokaszaress [IJIK;

c()OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIISTh II€JICHANIPABICHHBIM TOUCK
XMMHUYECKON MHPOpMAIUH B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U ydeOHO-Hay4dHas
JUTEepaTypa, CpelcTBa MaccoBoi nHpopMaiuu, UHTepHeT U Apyrue), KpUTHIECKH
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaLMio, nepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHOI 3a1auei.
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Hroro mo pazneny 12

Pa3nes 5. BoicokomolieKyJ/isipHble COeIUHEHHUS

51 BricokoMonekynsipHbIe COETUHEHNUS 6

Uroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumMeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne n/n P Kontpoasnsie | IlpakTudeckue (mupp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue atoma. [lepuoanueckuii 3aKkoH
11 u [lepuonnueckas cucteMa XUMUYECKUX 9
anemeHToB /1. 1. Menneneena
12 Crtpoenue BemectBa. MHOrooopasue 1
' BEIIECTB
13 XUMHUECKUE PEAKIIUT 19 3
Utoro no pazneny 39
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Hemerannsl 31 3
2.2 MeTamisl 23 2
Hroro no pazneny 54
Pazgen 3. XumMus u JKu3Hb
31 MeTtoapl HO3HAHUA B XUMHUHU. XUMUS U 9
' JKA3HD
Wroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosnnuyecrBo yacos DJIeKTPOHHBIE
Ne ara upposbie
/i Tema ypoka Beero Kourpouabsnsie | IIpakruyeckue iytlennﬂ :)Iﬁl()l;ioBaTeanme
padoTbI padoThbI pecypest

[IpenmMer 1 3HaUEHUE OPraHUYECKON

1 XUMHH, IPEACTABICHUE O MHOTOOOpa3HH 1 POII
OPraHN4YeCKUX COCIUHEHUHN
DJEeKTPOHHOE CTPOCHHUE aToMa yriiepoaa

2 (OCHOBHOE M BO30YX/IEHHOE COCTOSHHA). 1 POII
BasneHTHBIC BO3MOKHOCTH aToMa yriiepona
XUMHUECKas CBS3b B OPraHMUECKUX

3 coenHEeHUsIX. MexaHn3Mbl 00pa30BaHUs 1 P
KOBQJIEHTHOM CBsI3H, CIOCOOBI Pa3phiBa
CBA3EU

4 Teopus CTpE)GHI/I)I OpraHUYEeCKUX 1 POIII
coenquHenunii A. M. byrieposa
Bunsl n3omepun: CTpyKkTypHas,

5 IIPOCTPAHCTBEHHAs!. DJIEKTPOHHbBIE 1 POIII
3¢ dEKTH B MOJIEKYJIaX OPraHUYECKUX
COEIMHEHUN
[IpencraBnenue o KnaccupUKAU U

6 cucrematrueckas Homerkatypa (IUPAC) 1 POILI
OpPraHUYECKUX BEIIECTB

7 Knaccugukanus peakuuii B opraHuyeckon 1 POII
XUMHH




Cucremarusanus U 00001IeHUE 3HAHUN 110
TeEME

POIII

AJKaHBI: TOMOJIOTHUECKHUH PsijI, 001Ias
dhopmyna, HOMEHKJIATypa U U30MEpHs,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJI

POIII

10

duznueckre 1 XUMHUUECKHUE CBOUCTBA
AJIKAaHOB

POIII

11

HaxoxneHnue aJikaHOB B IPUPOJIE.
CrniocoOsl oTy4YeHHsI U TPUMEHEHNE
JIKaHOB

POIII

12

Huknoankansl: o0mias popmyina,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOCHUS 1 XUMUYECKHX CBOMCTB,
CIOCOOBI MOJTYYEHUS U IPUMEHEHHE

POIII

13

Pemenne pacu€THbIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPTaHUYECKOTO BEMIECTBA IO MACCOBBIM
JIOJIIM aTOMOB BJIEMEHTOB, BXOISIINX B €TI0
cocrtas. Cucremarusanusg 1 00001IeHNE
3HAHUH 110 TEME

POIII

14

AJKEHBI: TOMOJIOTHYECKUN Psifl, 001Ias
dhopmyna, HOMEHKIIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.
CTpyKTypHas ¥ LIUC-TPaHC-U30MEPUS
aJIKCHOB

POIII

15

dusnyecKre U XUMUYECKHAE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

POIII




CriocoObl TOTy4eHUs U IPUMEHEHHE

16 POIII
AJIKEHOB
[IpakTrueckas padorta Ne 1 mo teme

17 "[lonyuenue 3TUsIeHa U U3YYCHHE €TI0 POIII
CBOMCTB"
Pemenne pacuérHbIxX 3a1a4 Ha

18 ompeieJICHUE MOJICKYJIIPHON (OopMYyJITbI POIII
OpPraHUYECKOTO BEIIECTBA
AJKaJMCHBI: CONPSKEHHBIC,

19 M30JIMpPOBaHHbIE, KyMYJIUPOBAaHHBIE. POIII
Oco0eHHOCTH AIIEKTPOHHOTO CTPOSHHS
XUMUYECKHE CBOMCTBA COMPSIKEHHBIX

20 P PAIII
JTMCHOB
Crioco0bl moyueHus U MpuMeHEHne

21 o P POIII
aJIKaTUCHOB
AJIKUHBI: TOMOJIOTHUECKUN PsifI, 001mas

OopMyJia, HOMEHKJIATypa, SJEKTPOHHOE U

99 hopmyua, ypa, p POII
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(bu3nueckre cBONCTBa

23 XUMHYECKHE CBOMCTBA AIKUHOB POIII

24 KauecTBeHHBIE peakliMy HAa TPOMHYIO CBSI3b POIII
CrniocoOsl TOTy4YeHHsI U TPUMEHEHUE

25 i P P3III
AIKMHOB
Pemenwe 3a1a4: pac4€Thl 0 ypaBHEHUIO

26 AP P POIII
XUMHYECKON peaKIiu

27 CucremaTu3aius 1 06001eHUE 3HAHUH 110 POII




TEME

28

ApeHBI: TOMOJIOTHYECKHUH psiJi, 001Iast
dhopmysa, HOMEHKIATypa. DJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OeH30I1a 1 TOoNyoJia, X pusnyeckne
CBOIICTBA

POIII

29

XUMHYECKHE CBOMCTBA aPEHOB: PEaKLINK
3aMeILeHUs

POIII

30

XHWMHMYECKHUE CBOMCTBA APEHOB: PEAKLIUN
IIPUCOEAMHEHUSI, OKUCIIEHHE TOMOJIOTOB
Oensosna

POIII

31

Oco0EHHOCTU XUMUUYECKHUX CBOMCTB
CTHpOJIA

POIII

32

Pemenne pacuérHpix 3aa4 Ha
ornpeaeNeHue MOJIEKYIIPHON HOPMYITBI
OPraHUYECKOro BEIIECTBA

POIII

33

CriocoObl oTy4YeHHsI U IPUMEHEHNE
apeHoB

POIII

34

I'eneTmueckas CBI3h MCKAY pa3IMUHbBIMU
Kj1acCaMu yrijii€eBoaopo10B

POIII

35

Pacuétel Mo ypaBHEHUSIM XUMHUYECKUX
peaknuii. Cucremarusaius 1 00001IeHIEe
3HAHUH 110 TEME

POIII

36

[Tpuponusiii ra3. [lonytHble HETAHBIE
rassl

POIII

37

KameHHBI#1 yroib ¥ MPOIYKTHI €T0
nepepadoTKu

POIII

38

Hedts 1 ciocobs! e€ mepepaboTku.

POIII




[TpumMeHeHne NpoyKTOB IepepadoTKU
HehTH

39

I'eneTnueckas cBI3b MCXKIAY pa3IMYHbBIMU
KJ1acCaMu yrjiieBoaopoa0B

POIII

40

["anoreHOnpoU3BOIHBIE YTIIEBOIOPOIOB:
3JIEKTPOHHOE CTPOEHHE; PEAKIINU
3aMeIeHUs rajioreHa

POIII

41

JeiicTBue menodei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JUTAJIOr€HAJIKAHOB C MAarHUEM U IUHKOM

POIII

42

CucremaTu3anus u 00001IeHrEe 3HAHUH 110
pazneny "YrieBoaopoasr"

POIII

43

KonrtponbHas paboTa o Teme
"VraeBogoposs"

POIII

44

[IpenensHbBIC OAHOATOMHBIE CITUPTHI:
TOMOJIOTMUYECKUH psifl, 0011as popmyia,
CTPOEHHUE MOJIEKYII, H30MEPHS,
HOMEHKJIaTypa, KilacCu(pHuKaIus,
(bu3mvecKre CBOMCTBA

POIII

45

XHUMHUYECKUE CBOMCTBA MPEAEIIbHBIX
OJIHOATOMHBIX CIIUPTOB

POIII

46

CriocoObl OTy4YeHUs U IPUMEHEHHE
OJTHOATOMHBIX CITHPTOB

POIII

47

[IpocTeie 2gupbl: HOMEHKIATYpa U
HU30MepHsl, 0COOCHHOCTH (PUBNUECKUX U
XUMHUYECKUX CBOWUCTB

POIII

48

MHoroatoMHbIE CIIUPTHBI: 9TUJICHITIUKOJIb U
TJIIMLOCPHH, UX (1)I/I3I/I‘ICCKI/IG U XUMHWYCCKHEC

POIII




CBOMICTBa

CriocoObl TOTy4eHUs U IPUMEHEHHE

49 POIII
MHOTOQTOMHBIX CITUPTOB

50 DeHO: CTPOCHUE MOJIEKYJIIbI, PU3NICCKUE POII
cBoiicTBa. TokcuYHOCTH (PpeHOIIA

o1 XuMHUYECKue cBOicTBa (peHona POIII
Crioco0bl moyueHus U MpuMeHEHNe

52 A P POIII
denona
[IpakTuueckas pabora Ne 2. Pemienue

53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME POII
"Crupthl 1 peHombr"
Cucremaru3zamus 1 00001IeHNE 3HAHUH 11O

54 POII
TeMe
AJBIETUABI U KETOHBI: DJIEKTPOHHOE

55 CTpOEHHE KapOOHUIILHOW TPYIIIbI; PO
TOMOJIOTUYECKHE PsIbl, 001mas popmyna,
HU30MepHs 1 HOMEHKIIATypa
AJBIETUIBI M KETOHBI: (PU3NICCKUE

56 . ¢ POIII
CBOWCTBA; peaKkIuu MPUCOETUHEHUS
Peakmnu okuCIIeHUS U KaUEeCTBECHHBIC

57 POIII
PEaKIny aJIbJICTHIOB M KETOHOB
CriocoObl MOTYYEeHHUSI AJIbJIETHIOB U

58 i POIII
KETOHOB
OHOOCHOBHEIE ITPEICIIbHBIC KAPOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHHUSI HX POIII
MOJIEKYIT

60 N3omMepust 1 HOMEHKIIaTypa KapOOHOBBIX POIII




KHCJIOT, UX (bHSH‘ieCKI/IC CBOICTBa

61

XHUMHYECKUE CBOMCTBA MPEIEIbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

POIII

62

OcobeHHOCTH CBOMCTB MypaBbUHON
KUCIOTB. MHOr0ooOpa3sue KapOOHOBBIX
KHUCIIOT

POIII

63

Oco0EHHOCTH CBOMCTB: HEMPEIETbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucioT. [IpencraButeny BRICIIMX
KapOOHOBBIX KHUCIIOT

POIII

64

[TonsATHE O TPOU3BOAHBIX KAPOOHOBBIX
KHUCIIOT

POIII

65

CriocoObl IOTy4YeHUs U IPUMEHEHHE
KapOOHOBBIX KHCJIOT

POIII

66

CrnoxHble 3UPBI: TOMOJIOTHYECKUH Psijl,
ob1mas popmyna, U30MepHs U
HOMEHKJIaTypa

POIII

67

dusznueckre 1 XUMHUYECKHUE CBOUCTBA
3¢upoB

POIII

68

Pemenue pacu€THbIX 3a/1a4: 10 YPABHEHUIO
XMMHYECKON PEaKIuu, Ha ONIPEACIICHUE
MOJICKYJIIPHOHM (hOPMYITBI OPTaHUIECKOTO
BeIlleCTBA

POIII

69

[MpakTuyeckas padota Ne 3. Permenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Kap6oHoBbie kuciaoThl. CrioxxHble 3¢upbl"

POIII

70

XKupsl: ctpoenue, puznyeckue u

POIII




XUMHUYECKHUE CBOMCTBA (THIPOITH3)

71

OcoOEHHOCTH CBOMCTB KHUPOB,
COJIep>KaIINX OCTaTKH HeMlpeaeIbHbIX
XKUPHBIX KUCTOT. JXKupsl B mpupoje

POIII

72

MBpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCIIOT, uX Moomiee acticteue. Ilonsarue o
CHHTETUYECKHX MOIOIIUX CPEJICTBAX
(CMC)

POIII

73

['enernyeckas cBsI3b yII€BOIOPOAOB U
KHCIIOPOJICOICPKAIUX OPTraHNYEeCKUX
BEIIIECTB

POIII

74

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX
peakiuit

POIII

75

Cucremarusanus 1 0000IIeHNE 3HAHNI 10
TEME

POIII

76

OO11ast XapakTepUCTHKA YTIIEBOJIOB U
KJaccuukanus yrieBogos (MOHO-, TU- U
roJIucaxapu/ipbl)

POIII

77

Momnocaxapusl: GpU3HUIECKIE CBONCTBA U
HaxO0XXIECHNUE B IIPUPOLIE

POIII

78

[IpumeHeHue riroKo3bl, €€ 3HaYeHHE B
KHU3HEIEATEIbHOCTH OpraHu3Ma

POIII

79

Jlucaxapupl: caxaposa, MajibTo3a 1
nakTo3a. HaxoxaeHue B mpupoJie u
MPUMEHEHHE IMCaxapHJIOB

POIII

80

[Tonucaxapupl: CTpOEHHE MAaKPOMOJIEKYII,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
MIPUMEHECHHE

POIII




81

ITonstue 00 HNCKYCCTBCHHBIX BOJIOKHAX

POIII

82

Pemenne paCdY€THBIX 3aJa4 Ha
OIMPEACIICHUE N0JU BbIXOJa IIPOAYKTA
pCaKkuuu OT TCOPCTUICCKHU BO3SMOKHOI'O

POIII

83

Cucremarusanys 1 00001IeHYE 3HAHUM 110
pazzaeny

POIII

84

KonrtponsHast paborta o teme
"Kucnopoacoaepkaiimue opraHnueckue
coequuenus"

POIII

85

AMUHBL: K1acCUBUKAIHS, CTPOCHUE
MOJIeKYI1, 0011as popmyia, u3oMepus,
HOMEHKJIaTypa 1 (PU3NYECKUE CBOICTBA

POIII

86

XuMHU4Jeckue cBOMCTBa aJ'II/I(1)aTI/I‘-ICCKI/IX
AMHHOB

POIII

87

AnunuH: CTPOCHUC aHUJINHA, 0COOEHHOCTHU
XUMHYSCKUX CBONCTB aHUIIMHA

POIII

88

CrniocoObl oTy4YeHHs ¥ IPUMEHEHNE
ann(paTHYECKUX aMHUHOB

POIII

89

AMMHOKHCJIOTBI: HOMEHKJIATYpa U
n3oMepusi, PU3NIEeCKe CBOMCTRA.
OtnenbHbIE IPEICTABUTENH O~
AMUHOKHCIIOT

POIII

90

XnMHUyecKre CBOMCTBA aMHHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HaAYEHE aMHHOKHCJIOT.
CuHTe3 ¥ TUIPOJINU3 MENTHI0B

POIII

91

benku kak npupo/IHbIE MOJIUMEPHI;
CTPYKTYPHI OEITKOB

POIII




92

XUMHYECKHE CBOMCTBA OEIIKOB

POIII

93

A30Tcozlep>1<aume IreTCPOINKINYCCKUC
COCIUHECHUA. HYKJ'ICI/IHOBBIG KUCJIOTHI:
COCTaB, CTPOCHUC U OuoJIoruyecKas POJIb

POIII

94

[IpaxTuueckas padbora Ne 4. Pemienue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"A30TCcoIepKaliie OpraHn4ecKue
coequuenus"

POIII

95

[IpakTuueckas padora Ne 5. Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEME
"Pacrio3HaBaHuEe OPraHUYECKUX
coequHeHnin"

POIII

96

KonTponbhas padota no teme
"A30TcoepIKale OpraHnYeCcKue
COoeIMHEHU "

POIII

97

OCHOBHbBIC HOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUH U
MCTOAbI UX CUHTE3a —II0JIMMEpU3allusd U
IIOJIMKOHJACHCal s

POIII

98

[Tnactmaccel. YTunu3zanus u nepepadboTka
IJIacTUKa

POIII

99

DnacToMepbl: HaTypaJIbHbIN
CUHTETUUYECKNE KaydyKH. Pe3una

POIII

100

BomokHha: HaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepLI CrienquaJIbHOIo
Ha3HA4YCHUA

POIII

101

[TpakTryeckas pabora Ne 6. Pemenune

POIII




AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Pacrio3HaBaHue IUIacCTMAacC U BOJIOKOH"

O0001IeHrEe U cUCTeEMaTU3 AU

102 M3y4EeHHOTO MaTepuaja 1o TeMe 1 POIII
"BbICOKOMOEKYIISIPHBIE COEIUHEHUS"
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KIIACC

KounyecTBO 9acoB JIeKTPOHHbIE
Ne [ara uudpoBbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero U3y4YeHH s oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX Si7iep. XUMUYECKUT 1
3neMeHT. M30Tonbl
2 CtpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB, 1
KBaHTOBBIE YHUCIIA
3 Kraccudukaiuss XaMHIeCcKuX 3JIEMEHTOB (S- 1
, p-, d-, f-amemenTHI)
4 Pacnipenenenue 31€KTPOHOB IO aTOMHBIM 1
opoUuTaIAM
DneKTpOHHbIE KOHPUTYPALIUU aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSTHUM
6 DneKTpOHHBIE KOH(PUTYpAITUU HOHOB. 1
DNEKTPOOTPHUIIATEIILHOCTh
[Tepuonnueckuii 3axoH u [lepuonnueckas
7 cUcCTeMa XUMHUYECKUX 3eMeHToB . 1. 1
MeHeneeBa, CBsA3b C COBPEMEHHOMN TEOpHEN
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1
MIPOCTHIX U CIIOKHBIX BEIIECTB MO TPYyIIaM
nepuoaam
9 CucremaTu3aius 1 06001eHUE 3HAHUH 110 1




TEME

10

Bunnl xumudeckoii ¢Bsi3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MeXMOIEKYISIPHbIC
B3aUMOJIEICTBUS

11

BaneHTHOCTB U BaJIEHTHBIE BO3MOXHOCTHU
aToMOB. CB3b 3JIEKTPOHHOHN CTPYKTYpPbI
MOJIEKYJI ¢ UX T€OMETPHUUECKUM CTPOCHUEM

12

[IpencraBneHus 0 KOMIIEKCHBIX
COEIMHEHMSX: COCTaB U HOMEHKIIaTypa

13

BemecTBa MOJICKYJISIPHOT'O U
HEMOJICKYJIIPHOTO CTPOCHUS. Tunsl
KPUCTAJUVIMYICCKUX PCHICTOK U CBOMCTBa
BCIICCTB

14

[TonsiTHe O TUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOMAHBIX PacTBOpax

15

HcTrHHBIE paCTBOPBI: HACBILLEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparsr

16

CriocoObl BeIpaskeHHsI KOHLIEHTPALH
pacTBOpoB

17

Pemrenne 3agay ¢ UCIONIB30BAHUEM TOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BeliecTa',
"MoJIsipHasi KOHLIEHTpauus'"

18

Kaccudukamnms u HomeHkiIaTypa
HEOPraHUYECKUX BEILECTB

19

CI/ICTCMaTI/BaI_II/I}I )41 O606H.[€HI/IC 3HAHUI 10
TEME




20

Kontponbnas padora mo remam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[lepuoanueckas cucreMa XUMUYECKUX
anemenToB /1. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

21

Kiaccudukanus XuMuaeckux peakiui B
HEOPraHWYECKON M OpraHUYeCKON XUMHUH.
3aKOH COXpaHEHHUS MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U TIPEBPALLECHUS SHEPTUH TTPH
XUMHUYECKUX PEAKITUIX

22

TennoBsie 3(hPeKTh XUMUUIECKUX PEAKIIUH.
TepMoxumuyeckue ypaBHEHHS

23

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/If/i U TCPMOXUMHYCCKUM YPABHCHUAM

24

CKopoCTh XMMHUYECKOH peakuuu, e€
3aBHCUMOCTbH OT Pa3IMYHbIX (PAKTOPOB.
Karanus u xatanmus3atopsl

25

['oMOreHHsbIe U reTEpOreHHbIE PEAKIIUN

26

[IpakTuueckas pabora Ne 1 o Teme
"BausiHue pa3nuyHbIX (PaKTOPOB HA
CKOPOCTb XUMUYECKON peakuuu"

27

OO6patuMble 1 HeOOpaTUMBIE PEAKIIHH.
XHUMHYECKOE paBHOBECUE

28

ITpakTuyeckas pabora Ne 2 o reme
"BnusiHue pa3nu4HbIX (aKTOpPOB Ha
M0JIOKEHNE XUMUYECKOTO paBHOBECHS"

29

DNEKTPONUTHYECKAs TUCCOIMAIINS.




CunbHbIe U cliadbie IeKTPOoIuTh. CTereHb
JMCCOLIMALIUU

HNonnoe npousseaenue Boasl. Cpena

30 BOJIHBIX pacTBOPOB. Bomopoansiii
nokazatenb (pH) pactBopa

31 I'mpponus coneit. Peakuuu, nporexaromue B
pacTBopax MEKTPOIUTOB
[TpakTryeckas padora Ne 3 o Teme

32 "XuMHUecKue peakiifu B pacTBOpax
3JIEKTPOJIUTOB"
OKHUCIUTENEHO-BOCCTAHOBUTEIbHBIE

33 peakiuu. BakHeiIme oKucIuTenu u
BOCCTAHOBUTEIN

34 MeTo/ 31eKTPOHHOTO (3JIEKTOHHO-HOHHOT0)
OanaHca

35 DAEeKTPOIN3 PAaCTBOPOB U PACIIIIABOB
BEIIIECTB

36 Pemenue 3ama4 pa3nuuHbIX THIIOB

37 Pemenue 3ama4 pa3nuuHbIX THIIOB

38 CucremaTu3aius u 0000IIeHHe 3HAHUH 110
Teme "XuMHuuyeckue peakiuu'

39 KonTponbhas pabota no reme "Xumuueckue
peaxkuun"
[Tonoxenne Hemerainos B Ilepuonnueckon

40 cucTeMe XuMudeckux anemeHTos 1. U.

MeHnpeneeBa u 0COOEHHOCTH CTPOCHUSA UX




atromoB. OU3nYecKHne CBOMCTBA HEMETAJIIIOB

41

AnnoTponusi HEMETaUIOB (Ha IIpUMepe
KHCIIOpo/ia, cepsl, hocdopa u yrieposa)

42

Bogopon: nonyuenue, husndeckue u
XUMHYECKUE CBOMCTBA. [ uapuibl

43

["anoreHsl: HaX0XIEHUE B IPUPOJIC,
CIOCOOBI MOTyYeHus, ((U3NIECKUE U
XUMHYECKHE CBOMCTBA

44

lManorenoBonopoasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLME COETUHEHUS
raJoreHoOB

45

JlaGopaTopHBIE U MPOMBIIIJICHHBIE CIIOCOOBI
noy4yeHus rajoreHoB. [Ipumenenue
rajJIOreHOB U UX COEIUHEHUN

46

ITpakTuyeckas padora Ne 4. Pemienue
HKCHEPUMEHTAIbHBIX 3a/1a4 110 TEME
"T"anorensr"

47

Kucnopon: naboparopusie u
IMPOMBIIIJICHHBIC CHOCOOBI MOJIy4CHU,
¢u3nueckre U xuMudeckue cBoiictsa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha

48

OKCI/II[LI " ICPOKCHUIbL

49

Pemenue 3agau Pa3JIMIHBIX TUIIOB

50

Cepa: HaxXOXJEHUE B MPUPOJIE, CITOCOOBI
HOqueHHSI, (1)I/ISI/I‘ICCKI/IG U XUMHNYCCKHUEC
CBOICTBa




51

CepoBoaopo, Cynbpuisl

52

Kucnoponconepkaiiue coeITMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI

53

[TpakTuyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 1o Teme "Cepa u
e€ coelMHEeHHs"

54

A3OT: HaAXO0XJICHHE B PUPO/IE, CIIOCOOBI
MOJTy4eHUsI, (U3NICCKIE M XUMHICCKHC
CBOMCTBA. AMMUaK, HUTPHUbI

55

Kucnopoacoaepskaiye COeJHHEHUS a30Ta.
OCco0EHHOCTH CBOMCTB a30THOM KUCIIOTHI

56

[IpumeHneHue a30Ta ¥ €ro COeAMHEHUH.
A30THBIE y10OpEeHUs

57

dochop: HaxOkKAEHNUE B IPUPOJIE, CIIOCOOBI
MOJTy4YeHUs, PU3HUECKIE U XUMUIECKUE
coiicTBa. Pocuas! u pochun

58

Oxcunsl pochopa, pochopcoaepxaniue
kucnoThl. Conmu pocopHOI KUCTOTHI

59

[Tpumenenue gocdopa u ero coeMHEHUH.
®ochopuble ya1oOpeHus

60

ITpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 3a/1a4 10 Teme "A30T 1
docdop u ux coequHeHU"

61

Yrﬂepo;[: HaxXOXKIACHUC B IIPUPOIC,
AJUIOTPOITHBIC MOI[I/I(bI/IKaI_II/II/I; (1)I/I3I/IquKI/IC n
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHEC

62

Oxkcua yranepona(Il), oxcun yrnepona(IV),




YroJibHas KUuCJoTa 1 e€ conu

63 Pemienue 3aa4 pa3nu4HbIX TUIIOB
Kpemuuii: HaxoxkaeHUE B IPUPOJIC, CIIOCOOBI

64 MoJIy4yeHus, GU3NYECKUE U XUMUYECKHE
CBOMCTBa

65 Oxcupn kpemuus(1V), kpeMHueBas KUCIoTa,
CHITUKATBI

66 [IpuMeHeHne KpEMHHUS U €0 COCTMHEHU .
Crex1o, ero moyiy4eHue, BUAbl CTEKIIa

67 Pemrenue 3a1ay pa3iMuHbIX TUTIOB

68 CucremaTu3zanus u 0000IIeHIE 3HAHUHN 110
teme "Hemeramibr"

69 KonTpomnbras padota mo reme "Hemeramibr"

70 AHanu3 pe3ynpTaToB KOHTPOILHOM paboTHI,
KOPPEKIHsI OIINO0K
[Tonoxenue metamios B [lepuoanueckoi

7 CUCTEME XMMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHMSI AIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB

79 O6mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[IpuMeHeHrne METaIIOB B OBITY U TEXHUKE

73 Cmnasel MetaiioB. Kopposust MeTanios

74 Pemenuie 3aa4 pa3nuuHbIX THIIOB




75

DJIEKTPOXUMHUYECKUH Psijl HAPSIKEHUIM
MeTauioB. O01IHe CriocoObl MOTYICHHS
METaJlIOB

76

OO6m1as xapakTeprucTuka MeTayioB [A-
rpynmnsbl [leproanueckoi cucTemsl
XMMHYECKHUX 31eMEHTOB. HaTpuil u kanwmii:
noJiydeHue, GU3NIeCKue i XUMUICCKIE
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEOUHEHUHN

77

O6mas xapakrepuctuka Mmetamwios IA-
rpynisl [lepruoaudyeckoi cuctemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIIUH: TIOy4YeHue, (GU3NIecKue u
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MIPOCTHIX BEHIECTB M UX COCTUHEHUN

78

XécTtkocTh BOJBI U cIOCOOBI €€ yCTpaHEHUs

79

AnmroMuHwMiI: IOJIYYCHHEC, (bI/I3I/I‘IGCKI/Ie n
XHUMHUYCCKUC CBOI\/JICTBa, IIPUMCHCHUC

80

AMpoTepHbIe CBOWCTBA OKCHJIA U
TUAPOKCHU/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJIFOMUHHS, UX
[IPUMEHEHHE

81

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

82

IIpakTuyeckas padota Ne 7. Perenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe
"MeTaJisl TIIaBHBIX noarpymm"




OO1m1ast XxapaKTepUCTHKa METAJIIOB
mo6ouHbIX oArpymi (b-rpyr)

83 [lepruonuveckoil CHCTEMbI XMMUYECKIX
3JIEMEHTOB

84 duznyeckne 1 XMMUYECKHE CBOWCTBA XpOMa
U €ro COCUHEHUHN, UX IPUMEHEHHUE
Baxuerive coefuHeHUsI Mapratiia.

85 [TepmaHTaHaT KaJusi, €r0 OKHCIUTEIbHbIC
CBOMCTBA
Pu3nyecKue U XMMHUYECKHUE CBOMCTBA

86 xKenes3a u ero coenuHeHui. [lomyuenne u
IPUMEHEHHE CILIaBOB JKelie3a

87 Pu3nYecKue U XUMHYECKHE CBOMCTBA MEAU
U e€ COeTMHEHU, NX IPUMEHEHUE
dusnueckue 1 XMMUYEeCKHe CBOMCTBA IIMHKA

88 U €ro COeJMHEHUH, UX TPUMEHEHHE.
' IpOKCOKOMIUIEKCHI IIMHKA
ITpakTruyeckas pabora Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
"MeTaibl TOOOYHBIX OArpyHH"”

90 Pemrenue 3ama4 pa3nu4HbBIX THIIOB

01 O06o011eHne U cucTeMaTH3aIMsI H3y4eHHOTO
Marepuaia no reme "Metamibt"

92 KonrtponsHas padora no teme "Metasibr"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOU padoThI,

KOPPEKIIHs OIIMO0K




Ponp xuMuu B o0ecrieueHnu YCTOP'IHHBOFO

94 pasBuTus 4yenoBeuecTa. [lonstue o 1
Hay4HbIX METO/AaX HCCIIEIOBAaHNUS BELIECTB
Hayunsble npuHIMIIBI OpraHu3anuu

95 XUMHUYECKOIO MMPOU3BO/ICTBA. 1
[IpombiiIeHHBIE CTOCOOBI MOTYYEHUS
BAKHEUILINX BEILIECTB

96 XHUMHUECKOE 3arpsi3HEHUE OKPYKaroLIei 1
Cpelibl ¥ €T0 TOCIECTBUS

97 XHMHS ¥ 310POBBE YEIIOBEKA. 1
JlekapcTBeHHbBIE CpeACTBa

98 Xumus nuiy. Poiis XuMuu B 00ecieueHnu 1
MUIIEBON O€30MacCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeacTBa. 1
BeiToBas xumus
XHMHs B CTPOUTENBCTBE. BaskHelune

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHbIE 1
MaTepHabl

101 XUMHS B CEJIbCKOM XO35HCTBE. 1
Opranuveckrie 1 MUHEpajIbHbIe yI0OpEeHUs

102 Cucrematusanus 1 0000IIIeHNE 3HAHHH 1O 1
TEME

OBUIEE KOJIMYECTBO YACOB ITO 102

[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 knace/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPUAJIbI IJISA YUUTEJIA
COopnuk 3a1a4 1 ynpaxxkHeHuit no xumuu st 10-11 knacca; [IpoBepounsie u
KOHTpOJIbHBIE padoThl o xumuu ais 10-11 knacca; Ypoku xumuu B 10 kiacce.

Metonunueckoe mocodue. Ypoku xumuu B 11 kimacce. Meroandeckoe rnocooue.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETHU
HUHTEPHET

POIII
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