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HOACHUTEJBHAS 3AIIMCKA

Pabouas mporpamma mo XMMUK Ha YpOBHE CpeaHEro o0iiero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoit denepanumny», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTelbHON pOrpaMMBbl CpeaHero o0111ero
obpazoBanus(POIl COO), npencrapieHHbXx B DeepaibHOM roCy1apCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHus
y4eOHOTO TpeaMeTa «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3amusx Poccuiickoit
Qenepauny, peaJu3yIOIIUX OCHOBHbIE O0pa3oBaTElbHbIE MPOrpaMMbl, U
OCHOBHBIX TONIOKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickon
®deneparuu Ha niepuoa 1o 2025 roma» (Pacmopspkenue IlpaBurensctBa PO or
29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YINIYOJIEHHOIO H3y4YEHUs 3aHUMAeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBaHusi ywamuxcs 10-11  xmaccos.
N3yyenue mpeamera, pealnyemMoe B YCIOBHUAX JAu(PepeHIIMPOBAHHOTO,
npounbHOro OOyYeHHs, MPU3BAaHO oOOecmeunuTh 00Ie00pa3oBaTebHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIIYCKHUKOB IIKOJbl, HEOOXOAUMYIO IS
ajanTalyy uX K ObICTPO MEHSIOIIUMCS YCIOBHUSM XU3HHU B COLIMYME, a TAKXKe JJIS
NpOAOJIKEHUsT OOy4YeHHsS] B OpraHH3alusix MNpodecCHOHATBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISETCA OJHON U3 NPUOPUTETHBIX AUCIUIUINH.

B mporpaMme mno XuMMHM Ha3Hau€HUE TNpeaAMeTa «XHUMUS» MOJydaeT
NOoApOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIAraroldMU
nonoxenussMmu GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeNeH, coaepiKaHus,
pe3ynbTaTOB OOyYeHHMs] M TpeOOBaHMNW K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJIHSIEMBIE MPOrpPaMMOMl MO
XUMUU QYHKLIHU:

e HH(}OpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpol obecreurBaeT
NOJyYeHUEe NPEICTaBICHUS O LENsIX, COJIEp)KaHuu, OoOIIel cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHU 00y4arOUIMXCs CPEACTBAMU IIPEIMETA,
U3Yy4aeMoro B paMKax KOHKPETHOrO MpoQuis;

e OPraHU3alMOHHO-IUIAHUPYIOIIAS, KOTOpas npeaycMaTpuBaeT
OINpEENIEHUE: NPHUHLMIIOB CTPYKTYPHUPOBAaHHUS M IOCJIEN0BATEIBHOCTH
U3Y4eHHUs] y4eOHOro marepuaja, KOJUYECTBEHHBIX M KAUYECTBEHHBIX €ro
XapaKTEPUCTUK; TMOAXO0JI0B K (DOPMHUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJISI M OLEHKH O0pa3oBaTENbHBIX TOCTHKEHHM OOydaloIMxcs B
pamMKax MTOroBOH arrectauud B (OpME €IUHOrO0 TOCYAAPCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Iporpamma aJist yriiyOa€HHOT0 U3YYEHUS] XUMUU:



e YCTaHaBJIMBAET WHBAPUAHTHOE MPEAMETHOE COAEp’KaHUEe, 0053aTeIbHOE
JUISL W3Y4YEHUS] B paMKax OTACNIbHBIX Mpouiei, mnpeaycMaTpuBaeT
pacmpeneneHue W CTPYKTYPUPOBAHHME €ro 10 KiaccaM, OCHOBHBIM
coJiep>KaTeNIbHBIM JIMHUSAM/pa3enaM Kypca;

e JA€T NpHUMEpPHOE paclpeleleHrue Y4eOHOro BPEMEHH, PEKOMEHYeMOro
JUTSL U3yYEHUS OT/ACIIbHBIX TEM;

e TMpeayiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3Y4YEHUS y4eOHOTO
MaTepHajia ¢ y4€TOM JIOTMKH MOCTPOECHMSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBSA3EH;

e JAET METOJUYECKYIO MHTEPIpPETALMIO IIeJIel U 3a]lay U3y4eHUs MpeameTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MTPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MIPOTrPaAMMBI CpEIHETO o01ero o0pa3zoBaHuUs (JINYHOCTHBIX,
METanpeMETHbIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX  JCHCTBUNA  00ydYaromerocs 1o OCBOCHHIO
COJEpKaHMSI PEMETA.

[To BceM Ha3BaHHBIM MO3ULUSAM B MPOrpaMMe MO XUMHUHU IMPETyCMOTpPEHA
PEEeMCTBEHHOCTh C€ OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a TpeaenaMH YCTAaHOBJIEHHOW MMPOrpaMMOM MO  XHUMHUU
00s3aTeNIbHON (MHBApUAHTHOW) COCTABIISIONIECH COJEp KaHUsl y4eOHOro mpeaMera
«XUMHS» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JOJDKHA OMPENENSIThCS B COOTBETCTBUM C HANPABIEHUEM KOHKPETHOTO
npodusst ooy4ueHusl.

B coorBerctBuM ¢ KoHuentyaibHbiMH monoxkeHusimu PDPIOC COO o
Ha3HAYE€HUU TPeIMETOB 0a30BOro M yriyOJEHHOIO YpOBHEW B CHUCTEME
nuddepeHIIMpOBaHHOTO OOYyYEeHHUsI Ha YpOBHE CpPEIHEro o0Imero ooOpa3oBaHUS
XUMHS Ha YPOBHE YIUIYOJEHHOTO U3Y4YEHHMs HAIpaBlIeH Ha peaJu3aluio
IIPEEMCTBEHHOCTH C  MOCHEAYIOIIMM  3TaloOM  IOJYYEHHS  XUMHUYECKOIO
oOpa3oBaHMs B paMKaxX M3YYEHHs] CHEUUAIbHBIX €CTECTBEHHO-HAY4YHBIX U
XUMHUYECKUX JIMCLUIUIMH B By3aX M OpPraHMU3alUsAX CPEIHEro MpoQpecCHOHATBHOIO
oOpa3zoBanus. B 9Toll CBs3M wu3ydeHHE MpeameTa «XHUMHS» OPUECHTHPOBAHO
OPEMMYIIECTBEHHO HA pACIIMpEHWEe W  yrayOJeHue TEOpEeTHYECKOW U
MPaKTUYECKON MOATOTOBKM OOYYarOUIUXCsl, BHIOPABIIUX OMpPEAEIEHHbIN MPOodUib
0o0y4eHHUsI, B TOM YUCJIE C IEPCIEKTUBON MOCIEYIOLIEro MOTYYEHUS XUMUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccuonanbHoro oopasoanus. Hapsany c atum,
B cBere TpeboBanuii ®I'OC COO k mjmaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanbHOl  00pa30BaTCIIPHOM MPOTrpaMMbl CpeAHEro oOImero oOpa3oBaHUS
u3ydeHue rmnpeamera «XUMUS» OPHEHTHPOBAHO TakKe Ha pelieHue 3ajaady



BOCTIMTAHHUS U COIMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE Yy HHX
OOIIEMHTEINIEKTYaJbHBIX YMEHHUM, YMEHHUI palMoHalu3aluil y4eOHOro Tpyaa u
00OOIIEHHBIX  CIMOCOOOB  NIEATEIBHOCTH, WMEIOIIMX  MEKIUCIUTIITNHAPHBIH,
HAAIPEIMETHBIN XapakTep.

CocraBngomuMy peaMera «XUMHS» Ha YPOBHE YriayOJIEHHOTO U3Y4YECHHUS
ABIISIIOTCSL  YIUIyOJN€HHBbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHuu MOIX0/I0B K OTOOPY U CTPYKTYPHOU
OpraHu3aldM COAEpP)KaHHUA STHUX KYpCOB B IpOrpaMMme IO XHMHH 32 OCHOBY
npuHATel nonoxeHuss GPI'OC COO o paznuumax 0a30BOro M yriryOJ€HHOIO
YpOBHEH H3yueHUs TpeaMeTa.

OcHoBy cogepxkaHus KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBJISET COBOKYIHOCTh NPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHCTEMaA
3HAHMM TMOJy4YaeT ONpelelnEHHOE TEOPETHUECKOE IONOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONbIIMHA 00BEM  (AKTOIOTHYECKOTO
matepuana. Tak, Ha yriIyOJN€HHOM YpOBHE HM3ydeHHUs IMpeameTra olecredeHa
BO3MOXKHOCTh 3HAYUTENBHOTO YBEIMYEHUS O0bEMa 3HAHUH O XUMHUYECKHX
AJIEeMEHTaX U CBOICTBaX MX COECJMHEHWH Ha OCHOBE PACUIMPEHMs U yriyOJeHus
NPE/ICTaBIIEHUA O CTPOCHHM BEUIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX
NPOTEKAHMS PEaKIUi, paCCMAaTPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONW KHHETHKHU
n TepmoavHamuku. HM3ydeHue mnepuommnueckoro 3akoHa u Ilepmogmueckon
CUCTEMBl  XMMHUYECKHX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MMPEACTABICHUSIX O CTPOCHUHM aToMa. XHMMHUYECKasl CBSA3b
OOBSICHAETCSI C TOYKH 3PEHUS YHEPTreTUYECKUX U3MEHEHUN Tpu €€ 00pa3oBaHUU U
pa3pylIeHNH, a TaKKe C TOYKHM 3pEHHUs] MEXaHU3MOB e€ oOpa3oBaHus. M3ydyeHue
TUNOB  peakuuil  jJomnojHsiercss  (GopMUpOBaHMEM  MpEACTaBICHHM 00
ANEKTPOXUMHUYECKUX MPOIECCaxX U 3JIEKTPOIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckod XMMUU TPHU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH
COCJIMHEHUIN yaenseTcs oco00oe BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSTHUHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PeaKIuii.

Oco0oe 3HaueHuWe HMEeT TO, YTO Ha COJep)KaHUE KYypCOB XHMHH
yrayOa€HHOTO YPOBHS U3YYCHHS IS KJIACCOB OMpeAeEHHOro mpoduis (TJIaBHBIM
o0pa3zoM Ha WX CTPYKTypy H XapakTep JOMOJTHEHWH K 0OImei cucreme
NpEeIMETHBIX 3HAHWI) OKA3bIBAIOT BIHMSHHE CMEXHBIE peaMeThl. Tak, Hampumep,
B COJICp)KaHUM MpEIMeTa JIJIsi KJIACCOB XUMUKO-(PU3UIECKOr0 Mpoduis OOoJbIIoe
3HaueHHuEe OYyIyT UMETh DJEMEHTHI y4eOHOro maTepuaia mo obmei xumuu. [lpu
W3Y4YEHUU TMpeIMETa B JaHHOM Cllydae akIeHT OylneT cieilaH Ha OOIIHOCTb
METOJIOB TIO3HAHMSA, OOLTHOCTh 3aKOHOB M TEOPHH B XUMHUU U B (PU3HUKE: aTOMHO-
MOJICKYJIsIpHasi Teopusi (MOJIEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



Macchl U DHEPIrUM, 3aKOHBI TEPMOJMHAMUKH, 3JIEKTPOJIN3d, NPEICTABICHUSA O
CTPOEHHUHU BEILIECTB U IPYTOE.

B TO0 xe Bpems B coaepKaHUM IIpeaMeTra Ui KJIACCOB  XMMUKO-
Oouonorndeckoro npodwist OONBIIMA YACIbHBIA BeC OyIeT MMETh OpTraHmdYecKas
xumusi. B 3TOM cioydae mpemocTaBiseTcs  BO3MOXKHOCTh g Oojee
OOCTOSITENIPHOTO ~ PACCMOTPEHMS]  XMMHMYECKOW  OpraHu3aluu  KJIETKA  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOWM BXOIAT, K TMPUMEPY, TaKue
CTPYKTYPHBIE KOMIIOHCHTBI, KaK JIMMUILI, OCIKH, YTJIEBOIbI, HYKJICHHOBBHIC
KUCJIOTBI M apyrue. [Ipu 3TOM 3HaHMA O COCTaBe M CBOWCTBAxX NPEICTABUTENEU
OCHOBHBIX KJIACCOB OpPTraHUYECKUX BELIECTB CIIYKAaT OCHOBOM ISl HM3Yy4EHUS
CYIIIHOCTH Mpo1eccoB (OTOCUHTE3A, AbIXaHUs, MTUIEBAPEHUS.

B mnane ¢opMmupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEHaYYHBIX METO0B MTO3HAHUS U OMbITA MPAKTUYECKOI0 MPUMEHEHUS HAyYHBIX
3HAHMM M3ydYeHHe NpeaMera «XUMHUS» Ha YIriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS34X C Y4YeOHBIMM MpEAMETaMHu, BXOJSAIIMMU B COCTaB
NpeIMETHBIX oOsacteil «EcTecTBeHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uH(popmaTuka» u «Pycckuil s13bIK U TUTEPATYpay.

[Ipu u3ydyenun yuyeOHOro mnpeaMera «XuMHUS» Ha YriayOJIEHHOM YpOBHE
Tak)ke, Kak Ha YpPOBHE OCHOBHOI'O M CpeaHero ooduiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7a4eil IEPBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPaKTHYECKOU
NEATEIBHOCTH YEJIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. Pemienne
ATOM 3a7aud Ha YIUIYOJIEHHOM YpOBHE U3Y4YEHHMS IMpeAMeTa TNpeJroiaraet
peann3almIo TAKUX LIEJIEH, KakK:

e (opMHpOBaHME TMPEACTABICHUI: O MaTEepPHATBbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M e€ Beayluled poiid B OOECIeUeHHH
YCTOWYMBOTO  pPa3BUTHS  YEJOBEYECTBA: B  PEHICHUH  MpoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JaHUM HOBBIX MaTEPHAIIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
00€ecleyeHnr palroHAIBHOTO TMPUPOJONOIb30BaHusl, B (POPMUPOBAHUU
MHUPOBO33pEHUsT U OOIIEH KyJIbTyphl UEIOBEKAa, a TAKKE JKOJIOTHUECKHU
000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Cpese;

e OCBOCHHUE CHCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XHMHUYECKON
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHIAaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TE€OPUM XHWMHUHU, COBPEMEHHBIX NPEACTABIECHUU O
CTPOCHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HaJIMOJEKYJIPHOM, O  TEPMOJAMHAMHUYECKMX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMUYECKUX PpEaKIuh, O



XUMHUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHIHUIIAX XUMHYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HAHHOI'O MTOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHHS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMUHU, IJISI OOBSICHEHUS W
POrHO3UPOBAHUS SIBIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOY;
I'PaMOTHOTO PEIIeHUs TPOOIIEM, CBSI3aHHBIX ¢ XUMHEH, MPOrHO3UPOBAHMUS,
aHaJIM3a ¥ OICHKY C MO3UIIMI SKOJIOTHUECKONM 0€30MMacCHOCTH TTOCIIEICTBHMA
OBITOBOM M MPOHU3BOACTBEHHOM JEATEIBbHOCTH YEIOBEKA, CBA3AHHON C
XUMHUYCCKAM  TPOM3BOJACTBOM, HCIIOJIb30BaHMEM H  IepepaboTKom
BEIIECTB;

e yriayOJieHWe TPEACTABJICHWA O  HAY4YHBIX  METOJax  TO3HaHUS,
HEOOXOMUMBIX JUTIsI TIPUOOPETEHUST YMEHHWHA OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSCHCHHS XUMHUYECKHUX SIBJICHHH, WMCIOIIUX MECTO B
NPUPOJIE, B MPAKTUUECKOM NEATEILHOCTH U MMOBCETHEBHOMN KU3HU.

B muane peamuzamnuu mepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIMI 1IEJIOCTHOM CHUCTEMbl CPEIHEro oOIero oOpa3oBaHUs MPU HU3YUYCHUU
npeaqmera «XuUMHUS» Ha  YIIyONIEHHOM ypOBHE OCOOYIO  aKTyaldbHOCTb
IPUOOPETAIOT TaKKUE LEIH U 3a7a4l, Kak:

e BOCIHUTaHUE YOESKIEHHOCTH B T[O3HABAEMOCTH SBJICHUN TPHUPOIBI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B O00JIACTH TEOPETHUECKUX U
MPHUKJIAIHBIX HWCCICIOBAHUNA B XUMHUH, (DOPMHUPOBAHHE MHPOBO33PCHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO ¥ TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIHUTAHUIO  HAa  OCHOBE  YCBOCHHUSA
00IIIeueT0BEYECKUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPYECKUX
crocoOHOCTe oOywaronuxcs, (OPMHUPOBAaHHE y HHUX CO3HATEIHHOTO
OTHOILIEHUSI K CcaMO00pa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPpodheCCHOHAIBHON U OOIIECTBEHHOM JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opmMupoBaHWE yMEHHI W HABBIKOB PAa3yMHOTO MPUPOIOINOIB30BAHUS,
Pa3BUTHE DKOJIOTMYECKON KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON JEeSTENbHOCTH.

OO6miee ynCiIO 4acoB, MPEAYCMOTPEHHBIX JJIsI M3YYEHUSI XUMHUHM HA YTITyOJIEHHOM
YpOBHE cpeHero odrero oopasopanus, cocranisieT 306 gaca: B 10 kimacce — 136
yacoB (4 yaca B Hegenro), B 11 kimacce — 170 gacoB (5 yacoB B HEZEIIO).



COILEPKXAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMMM.

IIpenMer W  3HaYeHHE  OPraHUYECKOM XUMHUH, NPEACTABICHHUE O
MHOT000pa3uu OpraHUuYeCKUX COeIMHEHUIA.

DNEKTPOHHOE CTPOEHHE aToma Yrjepoja: OCHOBHOE M BO30YXKIEHHOE
coCcTOsIHUSI. BasieHTHbIe BO3MOXKHOCTHM aToma yriepojaa. XUMHUYECKass CBS3b B
OpraHUYECKUX COCOUHEHMSIX. Tumbl TUOpUAU3AMU aTOMHBIX oOpOuTanen
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLEeNTOPHBIN). THUIBI TEpEeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3M.
Onunapnasi, 1BOMHas W TpoiHAasi CcBsA3b. COCOOBI pa3pbiBa CBS3EH B MOJICKYJIax
opranuueckux BenlecTB. [loHarue o cBOOOAHOM paaukane, Hykieobuie u
anexTpodue.

Teopust crpoeHuss opraHuueckux coeauHennii A.M. byrnepoBa u
COBPEMEHHbIE MTPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpraHUYECKUX CcoeANMHEHUW. MomneKkynsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykrypHble (OpMYJIBI  pa3IMUHBIX BUJOB: pa3BEpHyTas, COKpaliéHHas,
ckenerHas. M3omepus. Buabl wH30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe (D (PEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEPHBII 3P PEeKThI).

[IpencraBnenne o kinaccupuKaMK OpraHuyeckux BeulecTB. llonsTue o
dbyHkmonanbHou rpymnmne. ['omonorus. ['omonoruyeckue psaasl. CucremMarnyeckast
HOMeHKIarypa oprannueckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTZIENIbHBIX MPEACTABUTEIICH.

OcobenHocTy U Kiaccu(UKaAIMS OpraHUYecKUX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPraHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHUS BEUIECTB W HMX MPEBpALlCHUN:
O3HAKOMJICHHE C O0pa3laMyd OPraHMYeCKHX BEMIECTB W MaTepuajaMd Ha WX
OCHOBE, OIbBITHI MO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB NPU HarpeBaHUU
(mnaBineHue, OOYIIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJIENEH MOJIEKyI
OpraHUYECKHUX BEUIECTB.

Yriaesoaopoasl.

Aunkansl. ["'oMonorudeckuil psj ajakaHoB, obmias GopMyina, HOMEHKIATypa U
M30MepHs. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpUan3ans aTOMHBIX opOWTanei yriaepoja, o-cBsizb. DU3MUECKHe CBONCTBA
alKaHOB. XMMUYECKHE CBOMCTBA aJIKAHOB: PEAKIIMMU 3aMEIICHUS, U30MEpU3alUH,
JNEruApUpPOBaHUS, IUKIN3ALNK, TUPOTIN3a, KpeKuHra, ropenus. [IpeacraBnenue o



MEXAaHU3ME PEaKUUM PaJuKAIBHOrO 3aMmenleHusa. Haxoxnenue B npupoze.
CniocoObl oJTy4eHHs ¥ MPUMEHEHHE aJTKaHOB.

Huxnoankanel. O0mas dhopmysna, HOMEHKIaTypa u uzoMmepus. OcoOeHHOCTH
CTPOCHUSI M XUMHUYECKHUX CBOMCTB MalbIX (LUKIONPONAH, IUKIOO0yTaH) U
OOBIYHBIX (IIMKJIONEHTaH, IUKJIOreKcaH) HUKI0oaTKaHOB. CrocoObl MONy4YeHHUs U
IPUMEHEHHUE IUKIIOATKAHOB.

Ankenbl. 'omonornueckuii psj aiakeHoB, oOmias (Gopmyia, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp -
rudopuau3anys aTOMHBIX opOuTaneid yriepoaa, o- U m-cBA3U. CTpyKTypHas u
reoMerpudeckas (uuc-Tpanc-) wuszoMmepusi. Dunyeckue CBONCTBAa aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-TIOJIOKEHUE
Py JBOMHOM CBSI3M, MOJMMEPU3aUMU W OKHcieHud. lIpaBuno MapkoBHHKOBA.
KadecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJYyYEHHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ajakaaueHoB (CONpsKEHHBIC, W30JIUPOBAHHBIE,
Kymyauposantule). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenuuenne. Ilomumepusanus
COnpsKEHHBIX JUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ["'oMonorndeckuii psii aNKMHOB, 0011ast Gopmyiia, HOMEHKJIATypa U
U30MepUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKHHOB, Sp-
rudpuau3anys aToOMHbIX opOuTaneil yriepoaa. @U3MUYECKHE CBOMCTBA aJKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEaKUUHW  NPUCOCAUHEHUs,  JUMEpU3aluul U
TpUMEpHU3alHU, OKUCIeHNA. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOUHYIO CBsi3b. KauecTBEHHBIE peakIuy Ha TPOHUHYIO CBsI3b. CTIOCOOBI MONTy4YeHUs
Y IPUMEHEHUE aJTKUHOB.

Apomarnueckue yriieBogopoasl (apensl). ['omMonoruyeckuili psifi apeHoB,
oOurast popmyra, HOMEHKIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKyJbl OcH30ma. DU3HMYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBa O€H30JIa U €0 TOMOJIOI'OB: PEaKIIUU 3aMelIeHUsI B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJHOM PpAJMKaJe, PEaKUUU NPHUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpeacraBienre 00 OpPUEHTUPYIOIIEM JIEWCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE alKWIbHBIX pPaJUKaIOB, KapOOKCHIBHOM,
TUIPOKCUIBHOM, aMHHO- W HUTPOrPYIIBI, aTOMOB rajoreHoB. OcoOeHHocTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepusanus ctupona. CnocoObl NOTydYeHUs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab u mpoayKThsl ero nepepadorku. CrocoObl nepepaboTku HedTH:
MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTUYECKUM), pUPOPMUHT, MUPOJIU3.
[IponykTel nepepaboTku HEPTH, UX IPUMEHEHNE B IPOMBIIUIEHHOCTH U B OBITY.



['enernueckas CBA3b MEXY pa3IMUYHBIMU KJIACCAMHU YTIIEBOAOPO/IOB.

DJIEKTPOHHOE CTPOCHHME TaJOrE€HIIPOM3BOIHBIX YIVIEBOAOPOAOB. Peakunn
3aMElIeHUsl TaJoreHa Ha TUIPOKCOrPYIIY, HUTPOrpyliy, LHAHOTPYNIY,
amuHorpynmy. /JlelictBue Ha TrajoOreHIpoOU3BOJHBIE BOJHOTO W CHUPTOBOIO
pactBopa wmIENoYnd. B3auMoaencTBUEe MUTraIOT€HATIKAHOB C MAarHueM M ILIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COEIMHEHHUSX. Hcnonb3oBanue
raJIOTCHNPOU3BOJIHBIX  YTIEBOAOPOIOB B OBITY, TEXHHKE U TPU CHHTE3E
OpPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX I[PEBPaIlCHHA:
u3ydeHue (pU3NUECKUX CBOWCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJIOpPOJOB Pa3IUYHBIX KiIaccoB (oOeciBedyMBaHUE OpPOMHOW WU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJECHCTBHE alETWIEHa C
aMMUa4YHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kauecTBeHHOE OOHapyKeHUe
yriaepoja M BOJAOpOAA B OPraHMYECKUX BEIIeCTBaX, MOJIYyYEHUE OSTUJIEHA U
U3Y4YEeHHE €ro CBOMCTB, O3HaKomuieHHE C¢ KomiekiusMu «Hedtb» u «Yrompy, c
oOpasnamMu IUIAaCTMAcC, KaydyyKoB M PE3HMHbI, MOJCIUPOBAHHE MOJIEKYJ
YTJIEBOAOPO/IOB U FAJION€HIIPOU3BOIHBIX YIIIEBOJOPOAOB.

Kucnopoaconepxamme opranudeckue coeJuHEHMS.

IIpenenbHble OmHOATOMHBIE cnUpThl. CTpoeHHME MOJIEKY] (Ha HpHUMepe
METaHoOJla M JTaHona). ['omonorudeckuil psma, obmas QopMyna, u30MepHs,
HOMEHKJIaTypa U  kiaccudpukanus. Duznueckue CBOWCTBA  MpeAeiIbHBIX
OJTHOATOMHBIX CHHUPTOB. BOIOpoaHBIE CBSI3U MEXAY MOJEKYJIaMH CIIHUPTOB.
XHWMHUYECKHE CBOWCTBA: pEAaKUUM 3aMEIICHUs, JeTruapaTalud, OKHCIICHUS,
B3aUMOJICHCTBHE C  OPraHMYECKUMHM M  HEOPraHMYECKHMMH  KUCJIOTaMH.
KauecTBeHHas peakuus Ha OJTHOATOMHBIE CIIUPTHL. JIEMCTBUE 3TaHOIa U METaHOJIa
Ha oOpranusM uenoBeka. CrnocoObl MOJyYeHHS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3¢uphl, HOMEHKIaTypa U n3oMepus. OcOOEHHOCTH (QU3UYCSCKHX U
XUMHYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — JTWICHIVIMKOJIb M TIHLEpUH. Duznueckue u
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMM KHCIOTAMM, KayeCTBEHHAs peakuusi Ha MHOIOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHU3ME PEAKIUN HYKICO(PHIBHOTO 3aMEIICHUS.
HeiictBue Ha opranuzM denoBeka. (CrnocoObl MOJAy4YeHUs MW MPUMEHEHUE
MHOT0aTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYNbl, B3aUMHOE BIIMSHHE TUIAPOKCOTPYIIBI M
O6eH3zonpHOro sAapa. Pusmueckue cBoicTBa ¢eHomaa. OCOOEHHOCTH XUMHUYECKHX
cBOMCTB (eHona. KauecTBeHHble peakunu Ha QeHona. ToxkcHuHOCTh (eHona.
CnocoObl nonydenust v npuMenenue penona. Genondopmanbaeruanas cMoa.



KapOonunbHble COeTMHEHUS — albJErU/Ibl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHMJIbHOM TpynIibl. ['oMooruueckue psiibl aabIeruioB U KETOHOB, OOIIas
dbopMyna, u3zomepuss U HOMEHKIaTypa. PuU3nyecKkre CBONCTBA albJIETHIOB U
KETOHOB. ~XMMHYECKHME  CBOMCTBA  albJETHAOB M  KETOHOB:  PEAKLUHU
npucoeauHennsa. OKUCIIEHHE albJAeruI0B, KAYECTBEHHbIE PEAKIUUA Ha aJIbJIECTUIbI.
CnocoObl oJTy4eHHs ¥ MPUMEHEHHE alIbJIETHJI0B U KETOHOB.

OaHOOCHOBHBIE TIpEENIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KHCTOT. M30oMepus u HoMeHKIaTypa. Ou3ndeckue CBOWCTBa
OJTHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BOmOpOaHBIE CBSI3U MEXIY
MOJIEKyJIaMU KapOOHOBBIX KHUCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus >TepuUKalUU, PEAKIUU C Yy4aCTUEM YIIIEBOJOPOIHOTO pajuKaia.
OcCOOCHHOCTH CBOWCTB MYpPaBBUHOW KHUCHOTHL. [loHSATHE O TNPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HENpEAEIbHBIX W apOMATHUYECKMX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAsi, NAJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONIeH06as KUcIoThl. CriocoObl MOMyueHus! U MpUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psna, oOmas dopmyna, uU3oMepus M
HOMEHKJIaTypa. PU3MUECKHE U XUMHUYECKUE CBOWCTBA: THIAPOIU3 B KHUCIOW H
IEJIOYHOU CpETE.

XKupsl. Ctpoenue, pu3nNUecKue U XMMUUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KUCTION U 11eno4yHo cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEMpEeAENbHBIX JKUPHBIX KUCTOT. JKupsl B Ipupoze.

MpbLT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

O6mras xapakTepucTrka yriaeBoaoB. Kinaccudukarus yrieBogoB (MOHO-, TU-
U ToyiMcaxapunbl). MoHocaxapuabl: TJIOKO3a, (GpyKTO3a, Trajakrosa, pudo3a,
ne3okcupu6osza. dusuveckrne CBONCTBA M HaXOoxAeHHE B npupoje. DoTocuHTES.
XUMHYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIMU C YYACTHEM CIUPTOBBIX U aJIbJIETUIHON
TPYNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHme TIIOKO3bI, €€
3HAUEHUE B KU3HENEATEIbHOCTU opraHu3Ma. Jlucaxapuisl: caxaposa, MajlbTo3a U
nakTo3a. BoccTaHaBnuBarolve 1 HEBOCCTaHABIMBAIOUIUE AUcaxapuabl. [ uaponus
nucaxapunoB. HaxoxeHne B npupone u npuMeHenue. Ilonncaxapuasl: kpaxmai,
[JIMKOT€H W 1eiunono3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmaia, IJIMKOIeHa U
Hetoo3bl.  du3nyeckue CBOMCTBA Kpaxmala U IEIUTI0J03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMApOJiu3, KaueCTBEHHAs peakiusi ¢ MOJ0M. XUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIU3, MoixydyeHue 3pupoB nemtonossl. [lonsrtue o6
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, allE€TaTHBIN HIENK).

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BELIECTB M HUX IMPEBpallCHM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ITAHOJA C HATPUEM,



OKHCJICHUE JTWJIOBOI'O CIIMPTA B AJBJACTUJ HA PACKAJIEHHOW MEIHOM IIPOBOJIOKE,
OKHUCJICHHE ATWJIIOBOIO CHHUpPTAa JAMXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albJeruabl (C THUAPOKCHUIOM
nmuammuHcepeopa(l) wu  rugpokcumom  meau(ll)), peakuuss raMnEepuHa €
ruapokcuoM meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIECTBHE pacTBopa TIoko3bl ¢ rujgpokcuaom menu(Il), B3aumopeiicTBue
KpaxMmajia C MOJOM, PELICHHE SKCIIEPUMEHTANIBHBIX 3a/lady 1o TeMaM «ChupTel U
denonb», «KapooHoBbIe KUCTOTHL. CIIOKHBIE A3PUPHIY.

A3oTcoaep:Kkaniue OpraHnYecKue CoeIMHeHHUs .

AMMHBI — OpraHMYecKHe MPOou3BOAHbIE amMmMuaka. Knaccudukanus aMuHOB:
anudaTuyeckue M apoMaTHUYECKHE; TIEepPBUYHBIC, BTOPUYHBIE M TPETHUYHBIC.
Ctpoenne momnekyn, obmas (Gopmynna, m3omMepus, HOMEHKIATYpa U (DU3UIECKUE
CBOMCTBAa. XMMHUYECKOE CBOWCTBA aNM(aTUYECKUX aMUHOB: OCHOBHBIE€ CBOMCTBA,
AJIKWJIMPOBAHUE, B3aUMOJCUCTBUE NEPBUYHBIX AMHUHOB C A30THUCTOM KHUCJIOTOM.
Conu ankuaaMMOHUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTtuyeckoro psga. CrpoeHue
aHwIMHA. B3auMHOE BiIMsiHUME TPYNIl aTOMOB B MOJIeKyse aHuianHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHAa. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4YeHHs] M TpUMEHEeHHe anudaruueckux aMuHOoB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmunHokucnorel. HomeHnknartypa u uzomepus. OTAeNbHbIE TPEACTABUTENHN O
AMUHOKHUCJIOT: TJIMUMH, anaHuH. @Du3NYecKkue CBOWCTBA  AMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX  OpTraHUYECKHX
COCIMHEHUM, peaKIys TMOJUKOHICHCAIMA, O0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH]IOB.

benku kak npupoaHeie nonuMepsl. [lepBuuHasg, BTOpUYHAsT U TpPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OECJIKOB: THUIPOJIU3, AeHATypauus,
KauyeCTBEHHBIE PEaKIIMU Ha OCIKH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB M HMX MPEBpaLlCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JEHATypalusi OEJIKOB NMpU HArpeBaHUU, LIBETHBIE
peakuuu Ha O€NKHM, pelIeHUuEe OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TCcoaepKalne OpPraHUYECKUE  COEAUHECHUS» U «Pacno3HaBanne
OPraHUYECKUX COCITUHECHUI.

BbicOKOMOJIEKYJIAPHBIE COeIMHEHMS.

OCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIAN, CPEAHSST MOJICKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHUN —
MTOJIMMEPU3ALMS U TTOJIMKOHCHCALIMS.



[Tonumepubie wmatepuansl. [lmactMacchl  (MOAMATUIICH, TOJUIIPONUIIEH,
NOJMBUHWIXJIOPUA, TOJUCTUPOJ, MOJIUMETHIMETAKpUiIaT, TMOJUKapOOHATHI,
nonudTUIeHTepedTanat). Y Tunusaius 1 nepepadoTka miacTuka.

DnacToMepsl: HATypaJIbHBIN KayuyK, CUHTETUYECKUE KayqyKu
(OyTanreHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3una.

Bosokna: HaTypanbHbie (XJIOMOK, MIEPCTh, MIEIK), HCKYCCTBEHHBIE (BUCKO03a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAalpOH U JIaBCaH).

[Tonumepsl CIEHAIIBHOTO Ha3HAYEHUs (Tedton, KeBJap,
ANEKTPOIPOBOIAILIME OJIUMEPHI, OHOpa3IaraeéMple NOJIUMEPHI).

OKCHepUMEHTAIbHBIE METObl M3YYEeHHsI BEIIECTB M WX MPEBpallCHH:
O3HaKOMJICHHE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIIEHHE OHKCIIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacno3HaBaHue
IJ1aCTMacC ¥ BOJIOKOH».

Pacuérnrle 3amaun.

Haxoxnenue MomekynsipHOW (GOpMYNbl OpPraHHMYECKOrO0 COEAMHEHHS 10
MacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXKJICHUE
MOJIEKYJISIPHOM  (POpMYJIbI  OPraHUYECKOr0 COCAUMHEHHS Mo Macce (00bEMY)
MPOJIYKTOB CTrOpaHusi, MO KOJMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaklMi W/WIM HCXOIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOpMYIIbI
OpPraHUYECKOro BEIIECTBA HA OCHOBE €r0 XWMHYECKHX CBOWCTB WMIIM CIOCOOOB
MOJIyYEHUS], ONpPENEJIECHUE JIOJM BBIXOJAa NPOJAYKTAa PEAKLUUU OT TEOPETUUYECKU
BO3MOKHOTO.

MexIpeIMETHBIE CBSI3H.

Peanuzanus MexXnpeaMETHBIX CBSI3EM NPU U3YYEHUH OPraHUYECKOW XMMHH B
10 kyacce OCYIIECTBISIETCS YEpe3 HCIONb30BAHME KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, Tak MW TIOHATUH, TPHUHATBIX B OTACIBHBIX IpEIMeTax
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO0mIue ecTeCTBEHHO-HAYUYHBIEC MTOHSATHUSA: SIBJIEHUE, HAYYHBIN (DAaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHHTE3, KiIaccupukauus, HAOIIOACHHE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJI€JIb, MOJIETTUPOBAHHUE.

®uzrka: Marepusi, aroM, OJIJIEKTPOH, IMPOTOH, HEWUTPOH, MOJeEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TEJIO0, OOBEM, arperaTHOEe COCTOSHUE
BEIECTBA, (PM3WYECKHME BEIWYWHBI, CIUHUIBI WU3MEPEHUS, CKOPOCTh, JHEPTHS,
Mmacca.

buonorusi: kierka, opraHusM, OJKOcucTeMa, Ouocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUS, OpPOKEHUE,
doTtocuHTe3, nObIXaHWe, OEIKWU, VYIIEBOABI, JKUPBI, HYKICHHOBBIE KHUCIIOTHI,
(pepMEHTBI.

['eorpadus: mone3Hbie UCKOMaeMble, TOIIMBO.



TexHoIorus: IHIIEBbIC INPOAYKTBI, OCHOBBI PAaWOHAJIBbHOIO IIMTAHUA,
MOOIUC CpCACTBA, MAaTCPpUAJIbI U3 NCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

Atom. CocTaB aTOMHBIX saep. XuMudeckuil snement. M3oronel. CtpoeHue
AJNIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBaHTOBbIE YHMCJIA. DHEPreTUUECKUE YPOBHU U
nolypoBHH. ATOMHbIE opOuTanu. Kinaccudukaius XuMHUUEeCKIX dJIEMEHTOB (s-, p-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB MO AaTOMHBIM — OpOUTAIISAM.
DneKTpOHHbIE KOH(PUTypalli aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO NEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(Urypalyu HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

[Tepronnueckuit 3akoH u [leprnonnyeckas cucremMa XUMUUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CBsA3p NEPUOIUYECKOrO 3akoHA U [leproanyueckoil cUCTEMBI
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXKHBIX BEIIECTB IO TIpylnmaM M [epuogaM. 3HAYECHHE
nepuoandeckoro 3akona [[.M1. Menneneesa.

XuMHYecKass CBsA3b. BUIbBl XUMHYECKOM CBSI3U: KOBAJIEHTHAs, HMOHHAs,
MeTaiinyeckas. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIA. DHEPTHs U JJIMHA CBs3U. [1osipHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIGHTHOW CBsi3U. KparHele cBs3u. BomgoponmHas CBs3b.
MexMOJIEKYIIApHbIE B3aUMOIECHCTBHUS.

BajieHTHOCT, M BaJIEHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA NMPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHNAX. COCTaB KOMILIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAaYeHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPAWHAMOHHOW XHUMHH.

BemecTtBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIDHOTO  CTpOEHHUA.  THmb
KPUCTANIMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsaTne o nucnepcHbIx cuctemax. MctuHHble pacTBopsl. [IpencraBienue o
KOJUIOMJIHBIX pacTBopax. CnocoObl BBIpaXKEHUsI KOHILEHTPALMM PaCTBOPOB:
MaccoBas J0JIs BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpauusa. HaceleHHsIe n
HEHACBIIEHHBIE PACTBOPBL, PACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BeIlecTB. TpuUBHAIbHbBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUUYECKUX BEILIECTB.



Knaccudukanms XMMHUYECKUX peakUuidi B HEOPTaHMYECKOW M OpraHuyecKOou
XUMUH. 3aKOH COXPAHEHHUS MAacChl BEUIECTB; 3aKOH COXPAaHEHUS U MPEBPAILCHUS
SHEPTUU MPU XUMHUYECKUX peakiusiX. TernoBbie 3h(PEKTh XUMUUECKUX PEaKIIUM.
TepMOXUMHUYECKUE YPABHEHUS.

CkopocTh XMMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (haKTOPOB.
['oMoreHHbI€ 1 reTeporeHHble peakuu. Katanus u kataau3aTopsl.

OO6parumbie U HEOOpaTUMbIE peakIuu. XUMHUUeCcKoe paBHoBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHUsl. (DAakTOpBI, BIMSIONIME HA IOJOKEHUE XHUMHUYECKOIO
paBHOBECHS: TEMIIEpATypa, JaBICHUE U KOHUECHTPAIIMN BEMIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [larenbe.

Onextponutnyeckas gucconuanusi. CunbHble W ciIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakuuu
HMOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKUCIICHMUS.
Okucnutenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHST W BOCCTAaHOBJICHUS.
Baxnelimme OKUCIUTENNM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEUIECTB W MX IPEBpALLCHUN:
pa3loKeHUe TNEpPOKCHAA BOAOPOJAa B MPUCYTCTBUM KaTaIM3aTopa, MOJAEIHU
KPUCTAUTMYECKUX PEMIETOK, MPOBEICHUE PEAKIIUN HOHHOTO OOMEHA, OTpe/IeiIeHNE
Cpeapl PacTBOPOB C TOMOIIBIO WHIMKATOPOB, M3YYECHHE BIHSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHYECKOM pEaKIMU M IMOJIOKEHUE XUMHYECKOTrO
paBHOBECHSL.

Heoprannyeckasi xummusl.

[Tonoxenne HemeraiuioB B llepuoauyeckod CUCTEME  XMUMHUYECKUX
sanemeHtoB J.M. MenzeneeBa u 0coOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEPE KUCIOpPOAa, CEPbI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢uzndeckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METajulaMd W HEMETajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ 'MApuibL
TOnIMBHBIE JIIEMEHTBHI.

[amorensl. Haxoxmenuwe B mpupojie, CocoObl MONy4YeHUs, (Pu3ndeckue u
XMMHYECKUE CBOMCTBA. ['aIoreHOBOAOpObl. BaxkHeWIne KUCI0pOICOAEpKAIINE
COeJIMHEeHUs rajoreHoB. JlabopaTopHble U MPOMBIIUICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[pumeHeHune rajJoreHoB U UX COCIMHEHHM.

Kucnopon, o3on. JlabopaTopHbie ¥ TPOMBINIJIEHHBIE CIIOCOOBI MONYYCHUS
Kuciaopojaa. Ou3nyeckue U XUMUYECKHUE CBOWCTBA M MPHUMEHEHUE KHCIOpPOAa U
030Ha. OKCUABI ¥ IEPOKCHUIBI.



Cepa. HaxoxneHnue B mpupojie, CIOCOObI TMOJNy4YeHUs, (PU3HUECKUE U
xumudeckue cBoictBa. CepoBogopon, cyibbuasl. Oxcun cepul(IV), okcun
cepbl(VI). Cepuucras u cepHas KHUCIOTHI U HX coiid. OCOOEHHOCTH CBOWCTB
cepHOM KUCIOTHL. [IpuMeHeHne cephl U €€ COeTUHEHHI.

A3zor. HaxoxneHue B mpupoje, CHocoObl MONy4YyeHus, (U3Mdeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKCuabl azota. A30THUCTast U a30THas
KHUCTIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[pumMenenue azora
Y €ro COeIMHEHHUI. A30THbBIE y10OpEHNSI.

®ocdop. HaxoxnaeHue B mpupoje, CHOCOObI MONYy4YEHHUs, (PU3MUECKUE U
xumuuyeckue cBorcTtBa. Pochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ conu. I[lpumenenue docpopa u ero coeguHenuit. docdopHbie
yaoOpeHus.

VYraepon, HaxoxJIeHHE B IpUpoje. AJUIOTPONHBIE  MOJIU(PUKAIUY.
dusznueckue M XUMHUYECKHE CBOWCTBA TIPOCTBIX BEIIECTB, OOPa30BaHHBIX
yraepogoMm. Okcun yriepoaa(Il), okcun yranepona(IV), yronpHas kucimora u eé
conu. AKTUBUPOBAHHBIA yroyib, aacopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTpYOkHU. [IpuMeHeHne NpoCThIX BEIHIECTB, OOPAa30BAHHBIX YIJIEPOJIOM, U €ro
COCIUHEHUMH.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl moiydeHus, GuU3HUecKue u
xumuyeckue cpoiictBa. Okcun kpemHusaA(IV), kpeMHHeBas KUCIOTa, CHUIIMKATHI.
[Iprumenenne kpeMHus 1 ero coennHeHui. CTEKI0, €ero NoJIy4yeHne, BUAbI CTEKIA.

[Tonoxenune meraiioB B Ilepuognueckon cUCTEME XUMUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX O000JIOYEK aToMOB MeTauioB. OOmue
¢usznueckne cBoWcTBa MeTawioB. [IpuMeHeHHe MEeTaioB B OBITY M TEXHHKE.
CmuiaBel METANIIOB.

DNEeKTPOXUMHUUECKUNA PsAJ  HampspKeHu  MeTtauioB.  OOImMe  CrmocoOsl

MOJTYYEHUS METAJIJIOB: TUJIPOMETAILTYPI s, MUPOMETAILTYPIHUS,
anektpomeranyprus. Ilonarue o kopposmm metamuioB. CrocoObl 3alIuThl OT
KOpPPO3UHU.

O6mas xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoid cucTeMsl
XUMHYECKHUX d3JeMeHToB. Harpuil u kanmii: mnomydenue, (Qusnueckue H
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka meraioB IIA-rpynmel Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. Marnuii W Kajablui: TmonydyeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE IIPOCTBIX BELIECTB U HX COCAUHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS!.

AJroMuHMIL: TTONydeHue, Gu3ndeckre 1 XMMUYeCKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BEIIECTBA M €ro CcoeAuHEeHUH. AMQOTepHbBIE CBOIICTBA OKCHIA U
TUAPOKCUAA AITFOMUHUSA, TUAPOKCOKOMIIIEKCHI aJIFOMUHUS.



OO6mias  xapakTepucThka MeTauioB 1o0o04HbIX mnoarpynn  (b-rpymm)
[Teproanveckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

®u3nMYECKrne U XMMUUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCuiibl U
ruapokcuasl xpoma(Il), xpoma(Ill) m xpoma(VI). Xpomarsl U AuXpoMarbl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Pu3znueckue M XMMHUYECKHE CBOMCTBA MapraHia M €ro COEIUHEHHI.
Baxmneiimue coenunenuss wMapranma(ll), wmapranna(IV), wmapranna(VI) u
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKkue U XUMHUYECKHE CBOMCTBA JKelie3a U ero coequHeHuil. OKCUbI,
ruapokcuabl u conu xeneza(ll) u xenesa(lll). I[Tonyuenune u npuMeHeHue xene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeU U €€ coeaqnHeHni. [lonyyenue n
MIPUMEHEHUE MEIU U €€ COeAUHEHUI.

Hunk: monydeHue, ¢GU3MYECKHUE W XUMHYECKHE CBOMCTBA. AMpOTepHbIE
CBOMCTBA OKCHJIa U TUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [I[puMeneHune
IIUHKA U €r0 COCIMHEHUI.

OKCIEPUMEHTAIbHBIE METOJIbI M3YyUYE€HHUS BEIIECTB W MX MPEBpallCHUN:
u3y4eHrue oO0pa3lloB HEMETAIJIOB, ropeHue cepwl, ¢docdopa, xkeneza, MarHus B
KHCIIOPOJIe, H3y4YeHUE KoJuleKiuu «MeTamisl W CIUIaBbD», B3aWMOJECHCTBUE
HIEJIOYHBIX U MIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA W jKeje3a C pacTBOPAMU KHUCIOT U
IeJI0Yei, KaueCTBEHHbIE PEaKIMy Ha HEOPTraHUYECKHE aHUOHBI, KATHOH BOJIOPO/Ia
U KaTUOHBbl METAJUIOB, B3aUMOJCHCTBUE TUAPOKCUIOB aJOMUHHA M LHUHKA C
pacTBOpaMM KHUCJIOT M IIENOYEH, PEHICHHE KCIEPUMEHTAIbHBIX 3a/a4 M0 TeMaMm
«anorensr», «Cepa u e€ coemuHeHus», «A30T U (pochop U UX COCTUHEHUSI,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX TOATPYIIT».

XUMHUS U KU3Hb.

Ponp xumuu B o0ecriedeHur yCTOMYHUBOTO pa3BUTHA denoBedecTBa. [lonsTue
O HAy4YHBIX MeETOAaX I[IO3HAHUS U METOJOJOTMH HAay4YHOTO HCCIIEI0BaHUs.
HayuHnble npuHUIMNIBI OpraHu3alud XUMUYECKOro Tpou3Bo/icTBa. [IpombIluieHHbIE
CIOCOOBI MONYYEHUsI BAKHEUIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA AMMHAKA,
CEpHOM KHUCIIOTHI, MeTaHoJa). [IpombIlIeHHBIE CTIOCOOBI MOTYyYEHUsT METAIIOB U
CIUIaBOB. XMMHUUECKOE 3arps3HEHHE OKPYKalollel Cpelbl U €ro MOCJEICTBUS.
Ponp xumuu B o0ecreueHn YHEPreTUIECKON O€30MacHOCTH.

Xumusi HW 310poBbe UenoBeka. JlekapctBeHHble cpenctBa. [IpaBuna
WCIIOIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. Poiib XMMUU B pa3BUTUHA MEAUIUHBI.

XuUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Poilb XuMuu B
o0ecreyeHny NUIleBOi 0€30MacHOCTH.



Kocmernueckne u mapdromepHsie cpenactBa. beitoBas xumus. I[lpaBuna
0€301MacHOr0 HCIOIB30BaHUS TMpernapaToB OBITOBOM XUMHUU B TOBCEIHEBHOMU
JKU3HH.

XuUMHSI B CTPOUTEIHCTBE: BAXKHEHIIINE CTPOUTENIbHbIE MaTepuaibl (LIEMEHT,
0eToH).

XHUMHS B CEITbCKOM X03s1HicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaiibl, KPaCKH, CTEKJIO0, KEepaMHKa.
Marepuansl ais snekTpoHukd. HaHoTexHonoruu.

Pacuérnrlie 3amaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIIMYECTBY
BEI[ECTBA, Macce WM 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3
BEILIECTB MMEET MpuMecH, macchl (00bEMa, KOIUMYECTBA BEIIECTBA) MPOIAYKTa
peaKkuuM, €CIM OJHO M3 BEHIECTB JAaHO B BHUAE PAacTBOpa C OINPEACIEHHON
MAacCCOBOM JOJIEW PACTBOPEHHOIO BENIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTpAllMM BEIIECTBA B PACTBOpE, MOJHM BbIXOJIAa IPOAYKTAa pPEAKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbie CBA3U.

Peanuzanmsi  MEXNpeaMETHBIX  CBsi3ed TpH  HM3ydyeHUH OOmed u
HeopraHmueckoi xumuu B 11 Kitacce oCyIIecTBISETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHHI, IPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJIICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJW3, CHHTE3, KiIacCH(PUKamus, MepuOAUIHOCTh, HAOIIOCHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIb, MOJIEIUPOBAHHE.

®usuka: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUN YPOBEHb,
BEII[ECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBA, HJICAIBHBIN Tas3,
(bU3UYCCKHE BETUYMHBI, CITHHUIIBI H3MEPEHHS, CKOPOCTh, YHEPTHsl, Macca.

buomnorus: knerka, opraHusM, sKocucTemMa, ouocdepa, MeTadoIM3M, MaKpoO-
U MUKPOAJIEMEHTHI, OCJIKH, JKUPHI, YIIEBObI, HYKJIEMHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadusi: MuHepabl, TOpHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKas MPOMBIIUIEHHOCTh, METAJUTYPIrusi, CTPOUTEILHbIE
MaTepUabl, CEIbCKOXO3IMCTBEHHOE IMMPOU3BOACTBO, MUILEBAS MPOMBIIIJIEHHOCTb,
dapmareBTHYECKAS MIPOMBIIJIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHUX
MPENnapaToB, MPOU3BOACTBO KOHCTPYKIHOHHBIX MATEPUANIOB, 3JECKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI'PAMMEI 110 XMMHNU
HA YTJIVBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

B coOTBeTCTBUM C CHCTEMHO-IESTEIBLHOCTHBIM IMOJAXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUsl BBIIETEHBI CJICAYIONIME COCTaBIAIONIME: OCO3HAHUE
OOyYarolMMHUCS POCCUMCKOM TpakJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CAMOOIPEAECICHNIO; HATMYNE MOTUBAIIUU K
O00y4YeHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU T[IOBEJCHUS;, HaIU4Yue
MIPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH L€ U CTPOUTH
YKU3HEHHBIE TUTaHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS MHpeaMmera «XUMHS»  OTPaKaroT
c(OpPMHPOBAHHOCTh OMbBITA MO3HABATENILHOW U TIPAKTUYECKON JESTEIbHOCTH
00yyJaromuxcs B MpoIecce peain3aii 00pa3oBaTelbHON AESTEIbHOCTH.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS MpeaMeTa «XUMHs»  OTpPa)KaroT
c(OpMHPOBAHHOCTh OMbITA ITO3HABATEILHOM M MPAKTUYECKON J1eSITENbHOCTH
oOy4JarommMxcs B MPOIIECCE peau3aiuu 00pa3oBaTENbHOU NEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpamIaHCKOr0 BOCIIMTAHMS :

OCO3HAaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBAXKEHHUS K 3aKOHY U IIPaBONOPSAKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENBHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHWUs], JIOTUKY W
apryMeHTBI JIPYTUX MpY aHAIU3€ Pa3IUYHbIX BUJOB YUEOHOU EATEIbHOCTH;

2) NIaTPUOTHUYECKOr0 BOCIIMTAHUA:

IIEHHOCTHOIO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HaCIIEIUIO
OTEUYCCTBEHHON XUMUM;

YBaXXCHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOIO
OPWIOKEHHUSI XUMHUM, OCO3HAaHUS TOrO, YTO JAHHbIE HAYKHM €CTh PE3YJIbTaT
JUIMTENTLHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPy/ia YYEHBIX U MPAKTUKOB;



UHTEpeCa U TI03HABATENIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOUX TOBapHUUIEH C
NO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS IMOCIEACTBUN
MOCTYTKOB;

4) dpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro o0pasza JKHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 30POBBIO;

COOIO/IeHUsT TIpaBWiI O€30MacHOro OOpalieHusi C BENIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NOHMMaHUS IEHHOCTH MPaBWI HMHIWBUIYAIbHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIIUSX, YIPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOICH;

OCO3HAHMSI TIOCTEACTBUN W HENPHUATHS BPEIHBIX NMPHUBBIUEK (YHIOTPEOICHHS
AJIKOT0J1s1, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYrMX BHAAX
NEeSTENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPABJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MPOQECcCHil pa3inyHOro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHSI PEIMETHBIX 3HAHUHI M0 XUMUMU;

yBa)XXEHUS K TPYIY, JIOJIAM TPYy/la U Pe3yJIbTaTaM TPY1OBOM JAESTEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY WHIMBHIYAJIbHOM TpaeKTOpUU
oOpa3zoBaHus, Oymymieil mpodeccHr W peaau3alid COOCTBEHHBIX JKM3HCHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XMMHH, HHTEPECOB U
norpedHocTeN 00111eCTBa;

6) IK0JIOTNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU L€IECO00PAa3HOr0 OTHOUIEHUS K HPHUpOJie KaK HCTOYHHUKY
CYILLIECTBOBAHMSI )KU3HU Ha 3eMJIE;

NOHMMAaHUSl TJ00ATBHOIO XapaKTepa SKOJOTMYECKUX MPOOJIEM, BIUSHHS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIBHON CPEIbI;



OCO3HAHUS HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMHUHU IS
peuIeHns BONPOCOB PAlMOHAIBHOTO IPUPOAONOIb30BAHHUS;

AKTUBHOIO HENPUATHUS JEUCTBUM, MPUHOCIIIMX BpEI OKPYXKarOLIEH
MPUPOJIHOM Cpelle, YMEHHSI MPOTHO3UPOBATh HEOJArOMpPUSTHBIE SKOJOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HAJIU4MS Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI,
OIbITA NEATENbHOCTH AKOJIOTMYECKON HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLHUAIBHOMU
MPaKTUKE, CIOCOOHOCTM M YMEHUSI aKTUBHO MPOTUBOCTOSTH HUJICOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HayKU U OOLIECTBEHHON NPAKTUKH;

MOHUMaHMs ChnenuUKd XUMHUU KaK HayKd, OCO3HaHUs €€ pojau B
dbopMUpPOBaHUU PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
NPE/ICTaBlICHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE NMPHUPOJIBI M YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpobJieM COXpaHEHUs
MIPUPOJITHOTO PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XUMHUHM JUISI  COBPEMECHHOM
UUMBWIN3ALUMK: B €€ T'yMAaHUCTUYECKON HAIMpaBICHHOCTH W BaXHOH pOJIU B
CO3JJaHMM HOBOM 0a3bl MaTepuaIbHON KYJIbTYPhl, B PEUICHUH TI00ATBHBIX
npoOJjieM YCTOMYHMBOTO Pa3BUTHUSI YEOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUHU MEIUIIMHBI, 00eCIeUYeHUN
YCIIOBUN YCTIENIHOTO TPY/Ja U IKOJIOTHUYECKH KOMMDOPTHON KU3HU KaKIOTO YICHA
00111eCcTBa;

€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTU: TOHUMAHUS CYIIHOCTH METO/OB
MO3HAHUS, UCIIOJIIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh
NoJTydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETr0 MUpa 1
MPOUCXOJAIINX B HEM U3MEHEHUMN, YMEHHUS JeNaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HayudHbIX (DAaKTOB M HMEIOIIUXCA JAHHBIX C LEIbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO UCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEILCKOU IeSITEIbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWUNA IO XUMHU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSM TpyZa B pa3inyHbIX chepax npodeccuoHanbHOR
NEeATENbHOCTH.



METANPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yIbTaThl OCBOCHHS MPOTPaMMBbI IO XMMHUU Ha YPOBHE
cpenHero oo1iero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMble I (GOPMHUPOBAHHUS  MHUPOBO33PEHUS  OOydarOUIUXCs
MEXTUCITUTUTMHAPHBIC (MEXKITPEIMETHbIC) OOIICHAYYHBIC TIOHATHS, OTPaKaroIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHENU(PUKY METOMO0B TIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, YHEPTHs, SBICHUE,
MPOIIeCC, CUCTeMa, HAYYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIEIOBaHNe, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHe);

yYHUBEpCAJIbHbIC Y4eOHbIEe NEeHUCTBUs (MO3HABaTEIbHBIE, KOMMYHUKATHBHbIC,

PErYISTUBHBIE), o0ecreynBaroue (dbopmHpoBaHue (yHKLIMOHATBHOMN
IPaMOTHOCTH M COLMATIbHON KOMIETEHIIUN 00 y4aroIINXCS;
CIIOCOOHOCTD o0yuarouxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIC, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpPCAJIbHBIC ydeOHBIC
JEUCTBUS B MIO3HABATEILHON U COMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSIMU.

ITo3naBaTebHbIE YHHBeEPCcAJIbHbIE YYeOHbIE 1eHCTBUS

1) 6a30Bble JIOruYecKue JAeicTBUSI:

CaMOCTOSITENNFHO  (OPMYNIHPOBaTh W aKTyalH3UpOBaTh  MpobIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIpEeNEeNATh UENH JEATEeIbHOCTH, 3a/laBas MapaMeTpbl W KpPUTEPUHU HX
JTOCTHKEHHS, COOTHOCUTD PE3yJIbTaThl JESITEILHOCTU C TIOCTABJICHHBIMU LENSAMU;

UCTIONBb30BaTh TMPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIICIATh XapaKTEpHbIE NMPU3HAKU MOHATUW M yCTaHABIMBAaTh UX B3aUMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUI;

BbIOMpAaTh OCHOBAHHMS M KPUTEPUH [UJIS KJacCH(PHUKAIMM BEIIECTB W
XUMHYECKUX PEAKIIN;

yCTaHaBIUBaTh IPUUYMHHO-CICICTBEHHBIE CBSI3U MEXIY H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pPaCCYXACHHUS (MHIYyKTUBHBIC, IEAYKTUBHBIC, TIO
aHaAJIOTHN), BBISABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMsI B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOABI U 3aKIIOUCHMS,

OPUMEHATH B MPOLECCE MO3HAHUS UCIOJIb3yEeMble B XUMUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, TPEOOPA3OBLIBATH MOJICIbHBIC TPECTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJIEMEHTA, XuMuUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU



peaknuu — TPHU PEHICHUH YYEOHBIX TMO3HABATENBHBIX M IMPAKTHUYECKHX 3ajad,
NPUMEHATh Ha3BaHHbIE MOJIENIbHBIE MPEICTABICHUS JJIS BbISBICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbI€e HcCIeI0BaTEeIbCKUE 1eHCTBUSI:

BJIQJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKUX
peaKIu;

dbopMyIHpOBaTh LIETU U 33]1a4U UCCIIEI0BAHUS, UCTIOIh30BaTh MTOCTABICHHBIC
U CaMOCTOSTEIHHO C(OPMYyIHpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JI1 (POPMHUPOBAHUSI THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTU
BBICKa3bIBAEMBIX CY>KJCHUM;

BJQJICTh HAaBBIKAMH CaMOCTOSITEIBHOIO IUJITAHUPOBAHHUS U IPOBEIACHMUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 3a XOJO0M
MpoIlecca, CaMOCTOSATENbHO TMPOrHO3UPOBATH €ro pe3yabrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATENbCKOW U MPOEKTHOM
JEeSATENbHOCTU, TPOSBISTH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aj]ad, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunpopManmeii:

OPHUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX WHMopMarmu (HaydHO-
NOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepkKaHUs, CIpPaBOYHBbIE IOCOOUS,
pecypcel MHTepHeTa), aHaau3upoBaTh MH(YOPMAIMIO PA3IMYHBIX BUAOB U (OpM
IPE/ICTaBIICHUS, KPUTHUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYUBOCTH;

(GOopMyIHpOBaTh 3aMPOChl U MPUMEHATh PA3TMYHBIE METOJbI MPU TTOUCKE U
orbope wuHbOpPMAIIUK, HEOOXOAUMOW ISl BBIMOJHEHHMS Y4eOHBIX 3ajad
OIPEAEIEHHOrO THUIIA;

mpuoOpeTaTh OMBIT HCHOIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3IUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
nHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIHIIB, PUCYHKU U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHGpOpMalMel: TpUMEHSATh MeXIpeAMeTHble ((usmyeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpeBUATYpPbI, HOMEHKJIATYPY;

HCITIOJIb30BATh 3HAKOBO-CHMMBOJIMYCCKUC CPCACTBA HAI'TLATHOCTH.

KomMMyHuMKaTHBHBIEC YHHMBEpPCaJIbHbIE y4eOHbIEe JeHCTBUS:



3a/1aBaTh BOMPOCHI [0 CYIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IUATIOra U/Uiu
IUCKYCCHH, BBICKA3bIBaTh UJIEH, (POPMYITUPOBATH CBOU MPEITI0KEHUS
OTHOCHUTENBHO BBIITOJIHEHUS IPEIJI0KEHHOM 3a/1a4H;

BBICTYIIATh C NPE3EHTALMEHd PE3YyJIbTATOB ITO3HABATEIBLHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUU
XUMHUYECKOTO dKCIEPUMEHTA, MPAKTHUECKOW pabOThI MO HMCCIEIOBAHUIO CBOMCTB
M3Yy4aeMBbIX BEIIECTB, peaau3aiui y9eOHOTO IPOEKTa, U (OPMYITUPOBATH BHIBOIBI
[0 pe3yabTaraM MPOBEIEHHBIX HCCIEAOBAHUN NMYTEM COIVIACOBAHUS IMO3ULIAN B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe el CTBHUSA:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYLIECTBISATh CBOIO IO3HABATEIbHYIO
AeSITeNbHOCTD, Ompeaensis e€ Iend W 3aJadd, KOHTPOJUPOBAaTH U IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpejiaraéMblii  aJlfCOPUTM  JIEUCTBUI  TpHU
BBITIOJTHEHUM YYeOHBIX U UCCIIEAOBATENbCKUX 3aja4, BBIOUpaTh Haumbomee
¢ deKTUBHBIN Ccroco0 WX penieHuss ¢ y4ETOM TOJYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYILIECTBJISITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE CaMoOaHajau3a M
CaMOOILICHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBbI 110 XUMHUH Ha YriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEAHEro oOIIero oO0pa3oBaHUs BKIIOYAIOT ClelUpUUEcKue
JUTSl y4eOHOTO MpeaMeTa «XUMUsS» HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI IEHCTBUIMA
[0 OCBOEHUIO, MHTEPIPETAMU U MPeOoOpPa30BAHUIO 3HAHUM, BUABI JEATEIBHOCTH
M0 TMOJYYEHHI0 HOBOI'O 3HAHUS M MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX Y4EOHBIX
CUTYyaIlUsX, a TAKXKE B pPeaIbHbIX KU3HEHHBIX CUTYyAIUsAX, CBA3aHHBIX C XuMHuel. B
nporpaMMe IO XUMHUHU NPEIMETHBIE PE3YIbTAaThl MPEIACTABICHBI MO TroOJaM
U3Y4YECHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh NPEJICTABICHUNW: O MECTE€ U 3HAYEHWU OPraHU4eCcKOu
XUMHH B CHCTEME E€CTECTBEHHBIX HAayK M €€ pojiu B 00ECHEUYEHHUU yCTOHYHMBOIO
pa3BUTHUS YENIOBEUYECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SJHEPTeTHUECKON U



MUIIEBOM 0€30MacCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MATEPUAJIOB,
HOBBIX UCTOYHUKOB SHEPIUH, B o0ecrieyeHuu PallHOHAIIBHOTO
IPUPOIOIIONB30BaHUSA, B (POPMUPOBAHUKM MHUPOBO33PEHUS U OOIIEH KYyJIbTYphI
YeloBeKa, a TakKKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE  CHCTEMOM  XUMHYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraOIIHNE MOHATHUS — XUMHUECKUN 3JIEMEHT, aTOM, SIIPO U IJIEKTPOHHAs
o0omoyka aroma, S-, p-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TruUOpuau3alus aTOMHBIX OpOUTalel, HWOH, MOJEKYJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCJICHUS, XUMUUECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BbEM, YIIIEepOAHBINA CKENeT, (QYHKIIMOHATbHAS
Tpynmna, paaudkai, CTPYKTypHbie (opmynbl  (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTHUYECKAs), HU30MEpPbI, TOMOJIOTUYECKUN psZ, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHCIIOPOJI- U a30TCOJEPIKAINE OPraHUYECKUE COEAUHEHHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS; TEOPUH, 3aKOHBI
(mepmonnueckuii 3akoH J[. M. MeHneneeBa, Teopuss CTPOEHHS OpPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKkOH COXpaHEHUs MacChl BEIECTB, 3aKOH COXPaHEHUS
U TpEBpalleHUs] SHEPIHMM TMPU XUMUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMUH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUSI TPUYMHHOCTU U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM; MpPEICTaBICHUS
0 MEXaHM3MaX XHMHUYECKHX PEakKiuil, TEPMOJUHAMUYECKUX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUUA aTOMOB M T'PYIII aTOMOB
B MOJIeKyJaxX (MHAYKTUBHBIM U Me30MepHbIi 2 dekTrl, opuentanTsl | u Il pona);
(dakToNOrHYecKue CBEIEHUS] O CBOWCTBAaX, COCTaBe, MOJYYEHUH M 0O€30macHOM
WCIIOJIb30BAaHUN BAXXHEUIIIUX OPraHUYECKUX BEHIECTB B OBITY U TMPAKTUYECKOU
NEATETbHOCTU  YEeJIOBEKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEpPE MPOU3BOJCTBA METAHOJIA, TepepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEpPHBIC MPU3HAKK TOHATHUH,
yCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHS U CBOMCTB OPTraHUYECKUX COECIUHEHHII;

c(hOpMHPOBAHHOCTH YMEHUIA:

WCIOIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JJISI COCTaBICHUSI MOJEKYISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMYJT OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPAaBHEHUS] XMMUYECKUX PEAKIMN U PACKPHIBATHh UX CYIIHOCTD:
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM  TMOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOIO OallaHca »3TUX pEeaKkluil, peakluil HOHHOro oOMeHa MyTEM
COCTaBJICHHUS MX MOJHBIX U COKPAILIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTABJIMBATh MOJICNIM MOJIEKYJl OPraHWUYECKUX BEUIECTB ISl WITIOCTPALAU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTAHABJIMBATH MPUHAIJICKHOCTh H3YUYECHHBIX
OpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy W CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeIMHEHUM, JaBaTh KM Ha3BaHHUS MO CHUCTEMaTUYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHUS JJISl OTIEIbHBIX
Npe/ICTaBUTENed OPraHUYEeCKUX BEIIECTB (ITUJICH, alleTWIEH, TOIYOJ, TJIMIIEPHUH,
ATUWICHTJIUKONb, (eHON, (GOpMaabJerul, ameTalbJIerul, aieToH, MypaBbHUHAS
KHUCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs], OJICMHOBASI, TAJIbMUTUHOBAS KUCIIOTHI,
[JIMIUH, aJlaHWuH, MajabTo3a, (PPYyKTO3a, aHUJIUH, TUBUHUI, U3OIpPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OPMHPOBAHHOCTh YMEHUS ONPENENsATh BHUJI XWMUYECKOW CBS3M B
OpraHUYECKUX COCAMHEHUSIX (KOBAJICHTHAsT W HOHHAs CBs3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpMHUPOBAHHOCTh YMEHUSI TPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byrnepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBA U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3OoBaTh  COCTaB, CTPOCHHUE,
dusznueckre U XUMUYECKHE CBOMCTBA THUIMYHBIX NPEICTABUTENEH pPa3TUUHbIX
KJIACCOB OPTaHUYECKHMX BEIIECTB: aJKAHOB, [IUKJIOAIKAHOB, aJKECHOB, AJIKQJIUCHOB,
AJKUHOB, AapPOMAaTHUYECKHUX YIJIE€BOJOPOAOB, CIOUPTOB, AalbICTUI0B, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX U CJIOXKHBIX 2(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHUCIJIOT, OENKOB, yrieBOAOB (MOHO-, IU- U TOJHUCAXAPHUIOB),
WUIIOCTPUPOBaTh ~ TEHETUYECKYIO  CBSI3b  MEXAY  HUMU  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OpMHPOBAHHOCTh YMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHONW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3M), B3AUMHOI'O BIUSIHUSI aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
CeIpbsi  (HeTh, NPHUPOAHBIM Ta3, Yrojib), CIOCOOBI €ro mepepaboTKu U
MPaKTUIECKOE IPUMEHEHNE TIPOAYKTOB TIEpPEepadOTKH;

c(hOpMUPOBAHHOCTh BIIQJCHUS CUCTEMON 3HAHUUW O €CTECTBEHHO-HAay4YHBIX
METOJIax MO3HAHUS — HaOJI0JIEHUH, U3MEPEHUHU, MOJEIUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHATH 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTH YMEHUS MIPUMEHSITh OCHOBHBIE onepauuu
MBICITUTENBHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3aIINI0, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — JJI1 U3Y4YECHUS
CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTb YMEHHH: BBISBIIATH B3aUMOCBSI3b XUMHUYCCKUX 3HAHUU C
MOHATUSIMU W TPEICTABICHUSIMH APYTUX E€CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee OCO3HAHHOTO TOHUMAHUS CYIIHOCTH MAaTEpUAIBHOTO E€IUHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPraHUYECKONM XUMHH ISl OOBSICHEHHS U
MIPOrHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OpMHPOBAHHOCTh YMEHHWI: TPOBOAUTH PACUETHI MO XUMHUYECKHUM
dbopmysiaM U ypaBHEHHUSIM XUMUYECKUX PEAKIUMN C UCIONIb30BaHUEM (PUBHUECKUX
BenuuuH (Macca, OOBEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PaCU€Thl MO HAXOXKICHUIO XUMHUYECKOU
¢dbopMyBl BEMIECTBA MO W3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DSJIEMEHTOB,
MPOJIYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TIO3HUIMHA  DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHS  OBITOBOM U
IIPOM3BOJICTBEHHON  JCATEILHOCTH YEJIOBEKAa, CBSI3aHHOM C TIepepadOoTKOU
BEILIECTB, UCMOJIb30BATh MOJYYCHHBIE 3HAHUS JJISl IPUHATHS TPAMOTHBIX PEUICHHIN
poOJieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CAMOCTOSTEIBHO IUIAHUPOBATH M TPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYECTBCHHBIE PEAKIMHU YIJIEBOJOPOAOB PA3JIMUYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIMX OPraHUYECKUX BEHIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3a/71a4 IO PACIO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIFOJCHUEM IPaBHII
O6e3omacHoro oOpaleHus ¢ BeHeCTBaMU M J1abOpaTOpHBIM 000PYIOBaHUEM,
dbopMynHpoBaTh II€NIb UCCIIENOBAHMS, NPEICTAaBIATh B pasIuyHoOu (opme
pEe3yJIbTAThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMECHUM:

COOJTI0JIaTh TPaBUJIa DKOJIOTHYECKHU IIeIeCO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIECH
IIPUPOAHOMN Cpeabl U JOCTHIKEHUSA €€ YCTOMYUBOIO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCWCTBUSI Ha >KUBBIC OpPraHU3MBI
ONPENEIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAs cMbICH rmokaszareis [TJIK;

aHAJTM3UPOBATH 11€1€CO00PA3HOCTh NMPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MPOMBIIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIEHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTb YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TTOUCK
XUMUYECKOW MH()OPMALMK B Pa3IMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKH
aHAJTM3UPOBATH XUMUUYECKYI0 MHPOPMAIIMIO, TiepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHU C TTOCTaBJICHHON y4eOHOM 3amaueii.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMHPOBAHHOCTh TIPEJCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSAX M TMO3HABAEMOCTH SIBIICHUM NOPUPOMABI, O MECTE€ M 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poiu B 00€CIeYEeHUU YCTOWYMBOIO
pPa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTHUECKOW W TMHILEBON
0e30MacHOCTH, B PA3BUTUHA MEAWIIMHBI, CO3JAaHUM HOBBIX MaTEpPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECIEUCHUM PALMOHAIBHOIO MPUPOAOINOIL30BaHUsA, B
dbopMUpPOBaHUU MHUPOBO33PEHUST W OOIIEH KyJbTyphl 4YeloBeKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 3J0POBBIO M TPHUPOJHOMN
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloIMe MOHATHUS — XUMHUYECKHM DJJIEMEHT, aToM, fIpO aroMma,
U30TOIIbI, AIEKTPOHHAsI 000JI0UKa aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30Y)KIIEHHOE COCTOSIHMSI aToMa, THUOpHUIM3aIs aTOMHBIX OpOUTaNel, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, O3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMUYecKasi CBs3b (KOBaJICHTHas, WOHHAs, METaJUIMYecKasi, BOJOPOJIHAS),
KPUCTAJJIMYECKAsT PpEIIETKA, XHUMHUYECKas pEaklus, pacTBOpP, AIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTHUCCOLMALIMA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TOKAa3aTelb, OKHUCIHUTENIh, BOCCTAHOBUTENb, TEIIOBOM 3hdexT
XUMHYECKOW PEAKIINH, CKOPOCTh XUMHUYECKOW PEAKIIUU, XUMUYECKOE pPaBHOBECHE;
TEOpPUU U 3aKOHBI (TEOpUs DIEKTPOIUTHUUECKOW TUCCOIUAIUHU, MEPUOJUYECKUN
3akoH JI.. MeHneneeBa, 3aKOH COXPAHEHHSI MACChl BEILIECTB, 3AKOH COXPAHEHUS U
NpEBpAlICHUS SHEPTUU MPU XUMHUUYECKUX PEAKUHUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JCHCTBYIOIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHHM, MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHUMAaHUS
OPUYMHHOCTH W CHUCTEMHOCTHM  XUMHUYECKMX  SIBJICHUW;  COBPEMEHHBIC
IIPEACTABJICHUS] O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIDHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peakuuii, TEPMOJAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX X
IIPOTEKAHUsI, 0 XHUMHYECKOM PABHOBECHM, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(dakToNOruYecKkrue CBEICHUS] O CBOWCTBAaX, COCTaBe, MOJYYECHUH U 0O€301acHOM
UCIIOJIb30BAaHUU BAYKHEUIIINX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTU ~ YeNOBEKa, OOIMMX  HAYYHBIX  MNPUHIUINAX  XUMHYECKOIO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEpPHbIC MPU3HAKK TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, MCMHOJIB30BATH COOTBETCTBYIOUIUE MOHSATHS TPHU
OMMCAaHNN HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALCHUN;



c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIB30BaTh XUMHUUYECKYH) CHUMBOJIUKY JIJISI
coctaBiieHuss (GOpMYJ BEIIECTB M  ypPaBHEHHH XMMHUYECKUX  PEaKIuH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACISITh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSIX, BUJ XMUMHYECKOU CBsI3U (KOBaJE€HTHa,
WOHHAsl, METAJUIMYeCKasi, BOJOPOJHAs), THUIl KPUCTAUIMYECKOU PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHUSI OOBACHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJA XMMHUYECKOW CBSI3U W THMNA KPUCTALIMYECKON pemeéTku, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpMHPOBAHHOCThL  yMEHHWH:  KIAacCU(DHUIMPOBATH:  HEOPTAHHMYECKHUE
BEILIECTBA MO UX COCTABY, XMMUYECKHUE PEAKIIMU O PA3JIMUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pEarupyroliux BEIHIECTB, TEIUIOBOMY 3((EeKTy peakiuu, U3MEHEHHIO
CTENEHEH OKHCIECHUS HJIIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTajau3aropa u
JPYTHUE); CAMOCTOSITEIbHO BRIOMPATh OCHOBAHUS U KPUTEPUU I KilacCuPUKauu
M3y4aEMBIX BEIIECTB U XUMUYECKHUX PEAKIIHM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATh CMBICI MEPUOANUECKOro 3akoHa Jl.
N. MenpeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, 00BICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTb yMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHUE
ATOMOB M HMOHOB XHMMHYECKHUX DJJIEMEHTOB IMEPBOr0O—YETBEPTOrO IMEPUOJIOB
Ilepuonnueckoir  cucremsl  J[.MI.  MeHnneneeBa,  UCIONB3ys  IOHSTHUSA
(QHEPreTHYECKUE YPOBHUY», «IHEPTreTUUYECKHE MOMYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE U BO30YKJIEHHOE SHEPreTUYECKUE COCTOSIHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coeuHeHUNM 1o nepuogaM u rpynmnaMm  Ilepuonnueckoun cucrembr [J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOECHUS
HX DJICKTPOHHBIX 000JI0YECK;

c(OpMHPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (ONHUCHIBATH)  OOUIME
XUMUYECKUE  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIacCOB,  IOATBEPKIATh
CYLIECTBOBAHUE TI'E€HETUYECKOM CBSI3M MEXIY HEOPraHMYECKMMM BEIIECTBAMU C
MMOMOILBIK YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIH;

c(hOpMUPOBAHHOCTb yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHUCIHUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIrO OajaHca
ATUX PEAKIMH; peaKIuii HOHHOTO OOMEHa MYyTEM COCTABJICHHUS WX TOJHBIX U
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHWM;  peaKkUud  TUAPOIW3a;  PEeaKuuiu
KOMILIEKCO0Opa3oBaHus (Ha MPUMEPE THIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS );



c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEAKUUU C Y4ETOM HX DHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS CKOPOCTM XHMHYECKOW pEaKUUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(GakTOpOB, a TaKXKe XapaKTep CMEIIEHUS XMMHUUECKOI0 PAaBHOBECHSI IO BIUSHUEM
BHEIIHUX Bo3AeicTBui (mpunuun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUS XapaKTepU30BaThb XUMUYECKHE PpEaAKIUH,
JeXallue B OCHOBE IPOMBIIUIEHHOTO TMOJYYEHUsS CEPHOM KHCIOThI, aMMHUaka,
o0ue Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; LI€IeCO000pa3HOCTh
MIPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHMS] COOTHOLIECHHUS PUCK-TTI0JIb3a;

c(OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O MeEToJaX Hay4YyHOIro
MO3HAHUA SIBJIEHUI NpHUpPOABI — HAOJIIOJEHHE, W3MEPEHHE, MOJIEIHPOBAHHE,
AKCIIEPUMEHT (pEeaJIbHbI U MBICJIEHHBII), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS MIPUMEHSTh 3TH 3HAHUS NPU IKCIIEPUMEHTAJIBHOM UCCIEN0BAHNUN BELIECTB
U Il OOBSICHEHUS XHMMHWYECKUX SIBIICHUH, HMMEIOIUX MECTO B MPHUPO/IE,
IIPAKTUYECKOM JEATEIbHOCTH YEI0BEKA U B IIOBCEIHEBHOM KU3HY,

c(OpMHPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
NOHATUSAMHU WU TNPENCTABICHUAMHU APYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB IS
00J1e€ 0OCO3HAaHHOT'0 MOHUMAHHUS MAaTEPUATHLHOTO €IMHCTBA MUPA;

c(OPpMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHI: C HCIOJIB30BAHUEM
MOHATHM «MacCOBasi OJIs1 BEUIECTBA B PACTBOPE» U «MOJSPHAs KOHLIEHTPALUA»;
MAacchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro 3¢ dexra
peakiuy; 3HA4YECHUSA BOAOPOAHOrO IOKA3aTelsl pacTBOPOB KHUCIOT U ILEJIOYEH C
M3BECTHON CTEMEeHbI0 JUCCOLMALMU; Macchl (00bEMa, KOMWYEeCTBa BEIIECTBA)
MPOYKTa PEAKLHM, €CIU OAHO M3 MCXOJHBIX BELIECTB JTAHO B BUJE PACTBOPA C
OTpeIeIEHHON MacCOBOM J10Iel pacTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE
(MMeeT mpHUMECH); JOJIM BBIXOJAAa MPOAYKTa PpPEaKIMHU; OOBEMHBIX OTHOLIECHH
rasos;

c(OpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATH U TMPOBOAMTH
XUMUYECKUH  SKCHEpUMEHT  (IpoBeleHHE  peakluid  HOHHOro  OOMeEHa,
NOATBEPKICHUE KAYECTBEHHOIO COCTAaBa HEOPTAHUYECKHUX BEILECTB, ONPEIACICHUE
cpenbl pPacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, HW3YYEHUE BIMSIHUSA
pa3nuYHbBIX  (PAKTOPOB HA  CKOPOCTh XHMMHYECKOW pEaKIUu, pEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a7ad 1o Temam «Metamel» u  «Hemeramnei») ¢
coOJIoIeHHeM MpaBMl 0€30MacHOro oOpallleHust ¢ BellecTBaMHU U JJaOOpaTOPHBIM
obopynoBanueMm, (GoOpMyIupoOBaTh 1eldb HCCIEAOBAHMSA, MPEACTABIATH B
pa3auuHoOi opMme pe3ynabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OILCHUBATh UX
JIOCTOBEPHOCTB;



c(hopMUPOBAHHOCTh YMEHHUH: COOII0IaTh MpaBUia MOJIb30BAHUS XUMUUYECKOM
nocyao u J1abopaTopHbIM O0OpYyAOBaHMEM, OOpalleHUs C BEIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIMSIMU TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOU
JNEATENBHOCTHA B ILIENSX COXPAHEHUSI CBOETO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOMN
cpedapl W JOCTWXKEHUS €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABaTh OIMACHOCTH
TOKCUYECKOIO JEUCTBHS HA YKUBbIC OPTaHU3MBbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMAas cMmbIch moka3zarens [IK;

c(hOpMUPOBAHHOCTb YMEHUN: OCYIIECTBIATh IEJICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOpMAIK B Pa3IMYHBIX UCTOUHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JTUTEpaTypa, CpencTBa MaccoBoil nHpopmanuu, MHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, mepepadbarpiBaTh €€ M UCIOIb30BaTh
B COOTBETCTBUU C MOCTABJICHHONW Y4eOHOU 3a/1auei.
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Pa3nea 3. Kucsiopoaconepskamue opranudeckue coeJMHEeHHUs
b K
3.1 Crnuptsl. ®eHon 12 1 uonrorexa [0

https://m.eds00.ru/d69d{650
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KapOonunbHbIC COeTUHEHUS: aTbACTHIBI 1

butmmoreka [IOK
2 .K . 2
3 keToHbl. Kap6oHoBbie kucnoTsl. CloKHbBIS 7 hitps:/m.cdsoo.ru/d69d650
s¢upsL. XKups
butmmoreka [JOK
33 YIIeBOzEL i https://m.edso0.1u/d69df650
Hroro no pazgeny 50
Pa3nea 4. Azorcoaepikaniue opraHn4ecKue coeJHHeHUs
butmmoreka [JOK
4.1 AMUHBI. AMUHOKHCIIOTBI. benku 19 https://m.edso0.ru/d69df650
Hroro no pazgeny 19
Paspen S. BeicokoMoOIeKy IS pHBIE COeUHEHHUSA
5.1 BricokomonekysipHbIE COETMHEHUS 7 bromorera [IOK
' Yip A https://m.edso0.ru/d69df650
Hroro no pazneny 7
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136
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11 KJIACC

KonnyecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM
Ne n/m Kontpoabnpie | IlpakTuueckne | (uudposbie)
MPOrpaMMbI Bcero
padoThl padoThl o0pasoBaTe/IbHbIE
pecypchl
Pa3nen 1. TeopeTnueckune 0CHOBBI XUMHUU
Crpoenue atoma. [lepuoamueckuii 3aKoH
1.1 u Ilepuoauueckas cucreMa XUuMHYECKUX 15 bubmmorexa IOK
' pHOA https://m.edsoo.ru/2dd57£24
sneMeHToB [l. 1. MenneneeBa
12 Crpoenue BemectBa. MHOTOOOpazne 20 1 bu6nmoreka [IOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bub6muorexa [IOK
1.3 XUMHYECKHE Pkl 29 ! 3 https://m.edsoo.ru/2dd57124
Hroro no pazgeny 64
Pa3nea 2. Heopranmyeckasi xuMust
but6mmoreka [IOK
2.1 Heweraet 45 ! 3 https://m.edsoo.ru/2dd57124
but6mmoreka [IOK
2.2 M 44 1 2
CTALIH https://m.edsoo.ru/2dd57f24
Hroro no pazneny 89
Pa3pen 3. XumMus u ;Ku3HL
31 MeTo1bl TO3HAHUS B XUMUU. XUMHS 1 17 bubmuorexa [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro mo pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 8
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IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos
Ne Hara DJIeKTpOHHBIe N (ppoBbIE
Tema ypoka Konrtpoabubie | IlpakTtuueckue
n/n Bceero U3y4YeHHsi ~ 00pa3oBaTeJIbHbIC PecypChl
padoThbI padoTbI
IIpenmer u 3HaYeHUE
OpraHWYeCKOW XUMUH,
1 MIPEACTaBIEHUE O 1 bubmmorexa [IOK
' pes https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHu4eCcKuX
COEIMHEHU I
DJIEKTPOHHOE CTPOEHHE aToMa
2 nepojia (OCHOBHOE U 1 Bubmmorexa [IOK
' yHICpo i https://m.edsoo.ru/0ce6fd4c
BO30YKAEHHOE COCTOSTHUS).
3 BaneHTHbie BO3MOXXHOCTU | bubmuorexa [IOK
' aroma yriepoja https://m.edsoo.ru/Oce6fd4dc
XuMHUYECKas CBSI3b B
OpTraHUYECKUX COCTUHEHUSX.
4 Mexanu3mbl 00pa3oBaHUs 1 bubmmorexa [IOK
' . P https://m.edso00.ru/8d39f5¢8
KOBAJICHTHOU CBSI3H, CIIOCOOBI
paspbiBa CBsI3ei
Teopust ctpoenus
5 OpraHUYECKHUX COeTMHEHUN A 1 bubmorexa OK
' p A ) https://m.edso0o0.ru/9¢595¢b8
M. bytneposa
Teopus ctpoeHust
6 OpPTraHUYECKUX COeIUHEHNI A 1 bubmorexa LIOK
' b ' https://m.edso00.ru/9e595cb8
M. bytneposa
7. Buabl uzomepuu: cTpykTypHas 1 bubnnoreka [JOK
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https://m.edsoo.ru/b0e61661

Buasl nzomepun:

bu6nuorexa [IOK

AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

8.
NPOCTPAHCTBEHHAS. https://m.edsoo.ru/b0e61661
DnexkTpoHHbIe Y HEKTH B
9 MonernaX 0 ra(lb:fmecxnx Bubmorexa IIOK
) Y o p https://m.edsoo.ru/b0e61661
COETMHEHNN
DnexkTpoHHbIe Y HEKTH B
10 MOJ'IerJ'IaX 0 ra(z?mecxnx Bubmiorexa LIOK
' 4 . p https://m.edsoo.ru/b0e61661
COE€IUHEHNN
IIpencraBnenue o
Kki1accuduKaui 1
11 CI/ICTeM(i_)TI/I‘{eCKaH Bubmnorexa HOK
' https://m.edsoo.ru/c212dd21
Homenknarypa (IUPAC)
OpTraHUYECKHUX BEIIECTB
IIpencrasnenue o
KiaccuuKaud U
12 CI/ICTGME_)TI/I‘IGCKEI}I Bubmorexa HOK
. https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHUYECKHUX BEIIECTB
13 Knaccudukanus peakuuii B bubnnorexa [IOK
' OpPraHUYEeCKOM XUMHUH https://m.edsoo.ru/ba5706aa
14 Cucremarusanusa u 00001eHne bu6nuorexa LIOK
' 3HAHUHU 10 TEME https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUH psI,
obmas gopmyna,
15 HOMEHKJIaTypa U U30Mepus, bubnmorexa LIOK

https://m.edsoo.ru/25a14636
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16, DuU3NYECKUE U XUMUYECKUE bubmuorexa [IOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
17 Ddu3nuecKue U XMMUYECKUE bubmuorexa [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711¢
Haxoxnenue ankaHoB B
18. npupoze. CriocoOb! MoydeHHs bubamorera LOK
https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE aJIKaHOB
[{ukioankaHbl: o0IIas
19, dbopmysa, HOMEHKIATypa 1 bubnnoreka [JOK
U30MepHsi, 0COOEHHOCTH https://m.edsoo.ru/156730d2
CTPOCHHUS
[{uktoankaHbl: 0COOEHHOCTH
20. XHMHYECKHX CBOMCTB, CITOCOOBI bubmorexa LOK
’ https://m.eds00.1u/156730d2
MOJIYYCHUS U IPUMEHEHUE
Pemenue pacué€rHbix 3a1a4 Ha
onpeeIeHue MOJIEKYIIPHON
)1 (bOopMyIIBI OPraHUYECKOTO bubnmoreka [JOK
BEIIECTBA IO MAaCCOBBIM JTOJISIM https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOISIINX
B €r0 COCTaB.
Pemienue pacu€tHbix 3a1a4 Ha
OIpPEIEIICHNUE MOJIEKYIIIPHOU
~ (bOpMyITBI OPraHUIECKOTO bubnnoreka [JOK
BELLECTBA 10 MACCOBBIM JOJISIM https://m.edsoo.ru/bf84d8eb
aTOMOB 3JIEMEHTOB, BXOSIINX
B €TI0 COCTaB.
)3 CucremaTuzarus u 00001eHne bubmuorexa [IOK

3HAHUH 110 TEME

https://m.edsoo.ru/bf84d8eb
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AJIKEHBI: TOMOJIOTUYECKUH PSI,
obmas gopmyna,

24 HOMEHKJIaTypa, 3JICKTPOHHOC U buommorexa HOK
' ypa, p https://m.edsoo.ru/273b0ale
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIL.
- CtpyKTypHas U IIUC-TPAHC- bu6nnoreka [JOK
. MU30MEpHs aJIKEHOB https://m.edsoo.ru/273b0ale
PU3nYeCKUe U XUMUUECKHE
26 cBolicTBa ankeHoB. [IpaBuio bubmroreka LIOK
' P https://m.eds00.ru/21069ccd
MapkoBHHKOBa
57 CriocoOblI moy4eHus u bubnnoreka [JOK
' [IPUMEHEHUE AJIKCHOB https://m.edso0.ru/665dc058
[TpakTrueckas padorta Ne 1 o
28 teme "[lonydyenue sTuiieHa u bubamorexa [OK
' i . https://m.eds00.ru/0941eed8
U3YYEHUE €r0 CBOMCTB
Pemenne pacu€THbIX 33724 HA
29 ONpeIeNICHUE MOJIEKYISIPHOU bubnmoreka [JOK
' (bopMyJibl OPraHU4YECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
Pemenne pacu€THbIX 337124 HA
30 ONpeIENICHUE MOJIEKYIIIPHOU bubnmoreka [JOK
' (bopMyJibl OPraHU4YECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKaJMeHbl: CONPSKEHHBIE,
W30JIMPOBAHHBIE,
bu6mmoreka [IOK
31. KYMYyJIHPOBaHHEBIE.

OCOoOEHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo.ru/04298c0a
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3 XUMHUYECKUE CBOMCTBA bubmuorexa [IOK
' COTPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
33 CriocoOblI moy4eHus u bubnnoreka [IOK
' NPUMEHEHUE alKaJuCHOB https://m.edsoo.ru/1aa81660
AJIKWUHBI: TOMOJIOTUYECKUH PSA/I,
obmas dbopmyia,
34 HOMGHK?;aE };1 3JIEKTPOHHOE U bubmmorexa LHOK
' ypa, P https://m.edsoo.ru/68b6ccde
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3UYECKHE CBOKWCTBA
35 XUMHYECKHE CBOMCTBA AIKHHOB bubmorexa HOK
' https://m.edso00.1u/23493a93
36 KauecTBeHHbBIE peakuK Ha bubnnorexa [IOK
' TPONHYIO CBSI3b https://m.edsoo.ru/7b1c48da
37 CrocoOsI oy4YeHus 1 bu6nnoreka [JOK
. [IPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayd: pacuéTsl o
38 aBHEHHUIO XUMHUYIECKOM bubmorexa HOK
' yp https://m.edsoo.ru/5db8e526
peaxiuu
Pemenue 3anay: pacu€rsl 1o
39 aBHEHHUIO XMMHUUYECKOM bubmmorexa LOK
' P https://m.edso0o0.ru/5db8e526
peakuuu
40 Cucremaruzainusa U 00001IeHne
' 3HAHWH 110 TeMe
ApeHbl: TOMOJIOTUYECKUN P,
A1 obmas dopmyma bu6nmmorexa [IOK
' pMYTIa, https://m.edsoo.ru/a92a7094
HOMEHKJIaTypa.
42 DJIEKTPOHHOE U bubmuorexa [IOK

MIPOCTPAHCTBEHHOE CTPOCHUE

https://m.edsoo.ru/a92a7094
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MOJIEKYJI O€H30J1a ¥ TOJyo1a,
ux (pusmueckue cBoncTBa

XUMHUYECKUE CBOMCTBA apEHOB:

bu6nmmorexa [IOK

43.
peaKIuy 3aMeeHus https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOMCTBA apEHOB:
44 €aKIUU IIPUCOCTUHEHUS bubamorexa [IOK
' peaxt p A ’ https://m.edsoo.ru/a44alae4
OKHCIICHHE TOMOJIOTOB OeH30J1a
45 OcoO0EHHOCTH XUMHYECKHUX bubmuorexa [IOK
' CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a/1a4 Ha
46 OmpeieNICHUE MOJIEKYSIPHOU bubmuorexa [IOK
' (bopMyIIBI OPraHHYECKOTO https://m.edsoo.ru/53461a2c
BElIECTBa
47 CriocoObI MoTy4eHus u bubnnoreka [JOK
' [IPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
['eneTnyeckas CBA3b MEKAY
48 a3JIMYHBIMHU KJ1acCaMUu bubmmorexa [IOK
' p https://m.eds00.1u/6f717d09
YIJI€BOI0POOB
49 Pacuérsl o ypaBHEHUAM bubnnorexa [IOK
' XUMHYECKUX PEAKIIUM. https://m.edsoo.ru/6£717d09
50 Pacuérbl o ypaBHEHUSIM bubmmorexa LIOK
' XAMHYECKHX PEAKIUMN. https://m.edsoo.ru/6£717d09
51 Cucremaruzanus 1 00001IeHE bubmmorexa [IOK
' 3HaHMI 110 TEME https://m.edsoo.ru/6£717d09
- ITpuponnsii ras. [lomytHeie bub6numorexa [IOK
. HEe(TSHbIE ra3bl https://m.edsoo.ru/6£717d09
53 KaMeHHbI1 yronb 1 IpoAyKThI bubmmoreka [IOK

ero nepepadoTKu

https://m.edso0.ru/69b3398b
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54,

HedT1b 1 criocoOw eé
nepepabotku. [Ipumenenue
IPOAYKTOB NIepepadoTKu HEDTH

bu6mmoreka [IOK
https://m.edsoo.ru/2119de78

55.

HedT1b 1 criocoOw eé
nepepabotku. [Ipumenenue
IPOAYKTOB NepepaboTku HehTH

56.

I'eHeTnueckas CBA3b MEXKIY
Pa3IMYHBIMU KJIaCCAaMHU
YIJIEBOAOPOJOB

57.

I'anorenonpon3BoHbIE
YIJIIEBOIOPOAOB: AIEKTPOHHOE
CTPOEHHE; PEAKIMHU 3aMEILIECHUS
rajoreHa

bu6nmmorexa [IOK
https://m.edsoo.ru/82b4d759

58.

JleiicTBueE 1I€/I0UCH Ha
rajJOreHIPOU3BOIHbIE.
BiaumoeiicTeue
JIUTAJIONeHAJIKAHOB ¢ MarHUeM U
IIMHKOM

59.

Cucremaruzanusa 1 00001eHnE
3HAHMI 110 pa3aeny
"YraeBogopoib"

bu6nunorexa LIOK
https://m.edso0.ru/20e89122

60.

KonTponbHas pabora no teme
"VYrnesonopozas"

bu6nmorexa [IOK
https://m.edso00.ru/95¢9e298

61.

[IpenenpHBIE OTHOATOMHBIC
CIHUPTHI: TOMOJIOTHYECKHUH PSIII,
obmas popMyia, CTpOCHHE
MOJIEKYJI, U30Mepus,
HOMEHKJIaTypa,
Kkinaccudukanus, GU3nIecKue

bu6nuorexa LIOK
https://m.edsoo.ru/df04c5cd
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CBOMCTBA

XMMHYECKHE CBOUCTBA

62 MpeAebHBIX OJTHOATOMHBIX bubmorexa OK
' pel A https://m.edsoo.ru/26ee34fe
CIIUPTOB
XUMHUYECKUE CBOMCTBA
63 IpEAEIbHBIX OJJTHOATOMHBIX bubmorexa LOK
' pel & https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsI oTy4YeHus 1
64 MIPUMEHEHNE OJJHOATOMHBIX bubmorexa LOK
' p A https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie 3¢upsr:
65 HOMEHKJIaTypa U U30Mepus, bubnmoreka [JOK
' 0COOCHHOCTU (DU3UIYECKUX U https://m.edsoo.ru/c2¢788b2
XUMHUYECKHX CBOUCTB
MHOroaToMHBIE CIIUPTHL:
66 STUJICHTJIMKOJIb U TJIULUEPUH, UX bubnmoreka [JOK
' (bU3UYEeCKre U XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOIICTBa
Crioco6bI nostyueHust u
67 IIPpUMEHEHNE MHOT'OAaTOMHBIX bubmmorexa [IOK
' P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOII: CTPOCHUE MOJIEKYJIBI,
68 ¢du3nueckue CBOUCTBA buommorera OK
' ' https://m.edsoo.ru/2ce72618
ToxcuaHoCTh PeHomna
bu6nmmoreka [IOK
69. XUMHUYECKUE CBOMCTBA PpeHona
¢ https://m.edsoo.ru/037ca5t9
20 CriocoOblI moTy4eHus u bubnnoreka [IOK

npuMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c
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[TpakTrueckas padota Ne 2.
Penrenue SKCIICPUMCHTAJIBHBIX

bu6nuorexa [IOK

71.
3anay no teme "CrnupTtsl U https://m.edsoo.ru/fd0ced09
benonsr"
. CuctemaTtuzanus 1 00001IeHNe bubmuorexa [IOK
' 3HAHUH 10 TeMe https://m.edsoo.1ru/1810cb9b
Anpaeruasl 1 KETOHBI:
AIIEKTPOHHOE CTPOCHHE
73 KapOOHWIHHOU T'PYIIIIHI; bubmroreka LIOK
' p DYIIIB, https://m.edsoo.ru/b139beaa
TOMOJIOTHYECKHE PSIBI, 00IIast
dbopmyna
24 Anpaerunpl 1 KETOHBI: bubmnorexa [IOK
' H30MEpUS U HOMEHKJIaTypa https://m.edsoo.ru/b139beaa
Anbaeruabl U KETOHBI:
75 ¢u3nuecKkne CBOWCTBA; peaKIiu bubmmorexa LIOK
' » PeaKil https://m.edsoo.ru/c887425¢
MPUCOEANHEHUS
Peaknuu oxuciaeHus u
76 Ka4YEeCTBEHHbBIE PEAKI[UN bubamorexa [IOK
' p https://m.edsoo.ru/a393baa9
aJIbJCTHIOB U KETOHOB
77 CrniocoObI moy4eHus bubnmoreka [JOK
' AJTBJICTUIOB U KETOHOB https://m.eds00.1u/520d1c51
OnHOOCHOBHBIE NpEEIIbHbIE
28 KapOOHOBBIE KHUCIIOTHI, bub6mmorexa [IOK
' OCOOEHHOCTHU CTPOEHHS HX https://m.edsoo.ru/fecOb113
MOJICKYJT
W3omepus 1 HOMEHKIIaTypa
Bbu6nunorexa LIOK
79. KapOOHOBBIX KUCIIOT, UX

¢duznueckue cBoicTBa

https://m.edsoo.ru/700cc87b
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XUMHYECKHUE CBOUCTBA

80 OpeEIbHBIX OJJHOOCHOBHBIX bubmorexa HOK
' pe g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OcoOEHHOCTH CBOMCTB
g1 MYpPaBbHUHOUM KHCIIOTBHI. bubnmoreka [JOK
' MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOMCTB:
82 HeTpeIeIbHBIX KapOOHOBBIX bubmmorexa [IOK
' pelt P https://m.eds00.ru/83a08773
KHCJIOT.
Oco0eHHOCTH CBOKCTB:
83 apOMaTHYECKUX KapOOHOBBIX bubmorexa LOK
' P P https://m.edsoo.ru/83a08773
KHCIIOT.
a4 OCOOEHHOCTH CBOWCTB: bubmuorexa [IOK
' TUKapOOHOBBIX KUCIIOT. https://m.edsoo.ru/83a08773
g5 OCoOEHHOCTH CBOMCTB: bubmuorexa [IOK
' TUIAPOKCUKAPOOHOBBIX KUCIIOT. https://m.edsoo.ru/83a08773
26 IIpencraBurenu BeICIINX bub6numorexa [IOK
' KapOOHOBBIX KHCIIOT https://m.edsoo.ru/83a08773
g7 [ToHsiTHE O MPOU3BOIHBIX bubnmoreka [JOK
' KapOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
Crioco0bI mosTyueHust 1
88 IpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK
' p p https://m.eds00.1u/7¢065¢9d
KHCJIOT
CrnosxHble 3(upbl:
29 TOMOJIOTHYECKHIA PsijI, 001ast bubnnoreka [JOK

dbopMmyna, u3omMepus u
HOMEHKJIATypa

https://m.edsoo.ru/adfffe6d
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90.

dusnueckue U XUMHYECKHe
cBoiicTBa 3¢hupos

Bbu6nuorexa LIOK
https://m.edsoo.ru/ad6b94b2

91.

Pewmenne pacy€rHeIX 3a1a4: 110
YPaBHEHHUIO XUMHYECKON
peakuuu, Ha ONpEeCIICHNE
MOJIEKYJISIPHOM OpMYJIbI
OpPraHMYECKOro BELIECTBA

92.

[Tpaktuueckas padora Ne 3.
Pemenne sxcriepuMeHTaIBHBIX
3ana4 no teme "KapOoHOBbIE
KUCIOTHL. ClioskHBIE YPHUPHI"

Bbu6nunorexa LIOK
https://m.edso0.ru/486671{b

93.

Kupsl: ctpoenue, pusndeckue
U XUMHUYECKHE CBOMCTBA
(rugponus)

bu6nuoreka [IOK
https://m.edsoo.ru/al9¢5b98

94.

OcoOeHHOCTH CBOWCTB JKUPOB,
COJZIEpKALLUX OCTaTKH
HENpPEIEIbHBIX JKUPHBIX
KHCIIOT. JKupsl B ipupoze

bu6mmoreka [IOK
https://m.edsoo.ru/b0331922

95.

MEI1a Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, HX
Moroniee aeicTue. IlonsaTue o
CHHTETHYECKUX MOOIIHX
cpeactBax (CMC)

bu6nuorexa [IOK
https://m.edsoo0.ru/3¢566565

96.

['eHeTHUeCKas CBSI3b
YIIIEBOAOPOIOB U
KHCIIOPOICOACPIKALIHX
OpTraHN4YCCKUX BCUICCTB

Bbu6nunorexa LIOK
https://m.eds00.ru/56790c96

97.

Pacuérel o ypaBHEHUAM
XUMHUYECKHUX PEaKIN



https://m.edsoo.ru/ad6b94b2
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Pacué€Thl mo ypaBHEHUSAM

%8 XMMHYECKUX PEaKIuii

99 CuctemaTusanus 1 0000IIeHNe bubmuorexa [IOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTepUCTHKA

100. YIJIEBOAOB M KIIACCU(PHUKAIIHSA bub6numorexa [IOK
YTJIEBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCAXapPUIbI)

Monocaxapusl: puzndeckue
101. CBOICTBAa U HAXOXIECHUE B Bubnroreka LIOK
https://m.edsoo.ru/b4bdda2d
npupojie
[TpumMeHeHue TI0KO3bI, €€
102. 3Ha4YCHHUEC B bubnroreka LIOK
https://m.edsoo.ru/5e61122d
YKU3HEJICATSIIBHOCTH OpraHu3Ma
Jucaxapunasl: caxaposa,

103, MaJIbTO3a U JIaKTO3a. bubmuorexa [IOK
Haxoxnenue B npupojie u https://m.edsoo.ru/eb0384¢e7
MIPUMCHCHUE JUCAXapHIOB
[losnmmcaxapuasl: CTpOCHUE

108, MaKpOMOJIEKY, pu3ndeckue u bubnmoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE
[losnmmcaxapuasl: CTpOCHUE

105, MaKpOMOJIeKYI, (PU3NYEeCKUe U bubmmoreka [IOK
XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHHE

106. [TonsiTe 00 UCKYCCTBEHHBIX bub6mmorexa [IOK

BOJIOKHAX

https://m.edsoo.ru/6216€766
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[TonsaTre 00 UCKYCCTBEHHBIX

Bbu6nuorexa LIOK

107.
BOJIOKHaX https://m.edso0o0.ru/6216e766
Pemenue pacueTHbIx 3a/1a4 Ha
108 OnpeeeHrE TOIU BbIX01a bubmnorexa [IOK
' MPOAYKTA PEAKIUUA OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOKHOTO
109 CuctemaTusanus 1 0000I1IeHNe bubmuorexa [IOK
' 3HaHUH 110 pa3nueiny https://m.edsoo.ru/08d4364c
KoHnTtponbHas paboTa o Teme
110 "Kucnoponaconepxamiue bubamorexa [OK
' P p " https://m.edsoo.1ru/42c6678¢
OpraHUYEeCKHe COCUHEHUS
AMUHBI: KITaccupuKaIms,
CTPOCHHE MOJIEKYII, 001IIast
111 dbopmyna, usomepus bubamorexa [IOK
' pMYTIa, pHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pusnyeckue
CBOICTBa
112 XUMHUYECKUE CBOMCTBA bubmuorexa [IOK
' anudaTUYECKUX aMHUHOB https://m.edsoo.ru/1bc5¢f80
113 XUMHUYECKUE CBOMCTBA bubmuorexa [IOK
' annupaTHIEeCKNX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOEHUE aHWINHA,
114 0COOEHHOCTH XUMHYECKUX bubamorexa [OK
' . https://m.edsoo.ru/39c¢d21f1
CBOMCTB aHWJIMHA
AHWIVH: CTPOEHUE aHWINHA,
115 0COOCHHOCTH XUMUYECKHUX bubmmorexa [IOK
' N https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
116 Crioco6bI mostyueHust u bubmmorexa [IOK

IMPUMCHCHHC aJ'II/I(baTI/I‘IeCKI/IX

https://m.edsoo.ru/eal 38763
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aAMHUHOB

AMMHOKHUCIIOTHI: HOMEHKJIATypa

Bbu6nunorexa LIOK

117. 30M€E 3UYECKHE
" Hu Meps, usiecki https://m.edsoo.ru/d1773e80
CBOMCTBA.
118 OTtnenpHBIC IPECTABUTEIH Ol bu6nuorexa LIOK
' AMHUHOKHUCJIIOT https://m.edsoo.ru/d1773e80
XHUMHUYECKHUE CBOMCTBA
aMHUHOKHCIIOT, UX
119 OMOJIOTUYECKOE 3HAUECHUE bubmmorexa [OK
’ https://m.edsoo.ru/77df705a
aMHHOKHUCIOT. CHHTE3 U
TUAPOJIU3 MENTHU]IOB
bu6nuoreka [IOK
120. CuHTE3 U TUAPOIN3 IIENITUIOB
P A https://m.edsoo.ru/77df705a
171 benku kak nmpupogHbIe bu6nuorexa [IOK
' MOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.edsoo.ru/429e¢9899
bu6nunorexa [IOK
122. XUMHYECKHE CBOMCTBA OEIKOB
https://m.edsoo0.ru/6237306d
A3zoTcomepikaliue
123 TeTEPO I/IIIC)JII/I‘-IGCKI/IC buGnnorexa HOK
' pol https://m.edsoo.ru/521d1431
COETUHEHU.
A3zoTcoaepikaliye
124 TeTeEPO I/IIE)J'II/ILIGCKI/IG bubmorexa LOK
) pon https://m.edsoo.ru/521d1431
COETMHEHU.
HyxnenHnoBble KUCTOTHI:
125 COCTaB, CTPOCHHE U bubmmorexa [OK
’ » TP https://m.edsoo.ru/521d1431
Ouonoruyeckas posb
126 HyxnenHoBbIE KUCITIOTBI: bub6mmorexa [IOK

COCTaB, CTPOCHUC U

https://m.edsoo.ru/521d1431
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Ouosioruyeckast pojb

[IpakTueckas pabora Ne 4.
Pewenne skcniepuMeHTanbHBIX

bu6nuorexa LIOK

127. 3a7a4 110 TeMe
" é https://m.edsoo.ru/8e3c02d1
A3oTcoaepxanie
OpraHUYeCKHe COeTuHEHUS"
[Tpaktuyeckas padora Ne 5.
178 Pemenue sxcniepuMeHTaNbHbBIX bubmmoreka [IOK
' 3aga4 no teme "PacniozHaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHEHUI"
Konrponsnas pabota o teme
129 "A3oTcomepIKaliue bubmmorexa [OK
' P | https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHHUS
OCHOBHBIC TTOHSATHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
130 COEIUHEHUN U METOIBI UX bubmmorexa [IOK
' https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIMMEpHU3aIs U
MTOJTUKOH ICHCAIIHS
131 [Tnactmacchl. YTunuzamus u bubmuorexa [IOK
' nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DJacToMEphI: HATYpPATbHBIN
132 CUHTETUYECKHUE KAYUYYKU buGmorera [IOK
' YAy https://m.edsoo.ru/246103ec
Pesuna
BonoxkHa: HatypanbHble,
133 UCKYCCTBEHHBIE bubmmorexa [IOK
' ‘ ’ https://m.eds00.ru/5963a601
CHHTETHYCCKHE.
134 ITosmmmMeps! cienuaabHOrO bub6mmorexa [IOK

Ha3HAa4YCHUA

https://m.edsoo.ru/5963a601
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[TpakTrueckas padota Ne 6.

135, Pemienue skcniepuMeHTaIbHbIX | bu6nnoreka [JOK
3a1a4 no teme "PacriosHaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"
O00011eHNE U CUCTEMATH3ALINAS

136, M3Y4EHHOI0 MaTepHuaa 1o TeMe | bub6numorexa [IOK
"BBICOKOMOJIEKYISIPHBIE https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBHIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME
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11 KIIACC

Konun4yectBo yacos DJIEKTPOHHBIE
Ne aTa nudposbIe
Tema ypoka KonTpoabusie | IlpakTHueckue A op
n/m Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchl
1 Atom. CocTaB aTOMHBIX sJIEp. 1 bu6nnorexa [JOK
' XuMu4eckui 35ieMeHT. M30TombI https://m.edsoo.ru/59c112ee
5 AtoM. CocTaB aTOMHBIX fA1IEp. 1 bubnmoreka [JOK
' Xrumuueckuit 35eMeHT. M30tonsl https://m.edsoo.ru/59c112ee
3 CrpoeHue 3J1eKTPOHHBIX 000JI04eK 1 bubnunorexa [IOK
’ aTOMOB, KBAHTOBBIC UMClia https://m.edsoo.ru/b4d9fffa
4 CtpoeHue 2JIeKTPOHHBIX 000JI0YEK 1 bubnmoreka [JOK
' aTOMOB, KBAHTOBBIE UUCIIA https://m.edsoo.ru/b4d9fffa
s Krnaccudukamnus XuMIaecKux 1 bubnnoreka [IOK
' 5JIEMEHTOB (s-, p-, d-, f-371€MEHTHI) https://m.edsoo.ru/61294af9
6 Pacnpenenenue 351€KTpoOHOB MO 1 bubnmoreka [JOK
' aTOMHBIM OpOUTAJIAM https://m.edsoo.ru/f5f750fe
; Pacnipenenenue 351€KTpOHOB 110 1 bu6mmorexa [IOK
' aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTypaIli aTOMOB
8 BJ'IeMeII-:TOB B OCHOiIOl\/}[III)/I 1 bubmmorera [IOK
. .. https://m.edsoo.ru/8149e846
BO30Y)KIEHHOM COCTOSTHUU
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
9 BJIGMCII;TOB B OCHOEI)JOAZI?/I 1 bubmmorexa [IOK
' . https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUU
Bbu6nunorexa LIOK
10. DJIEKTPOHHbIE KOH(PUTYypALUX NOHOB. 1
p (purypan https://m.edsoo.ru/a0764b24
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bu6nmmorexa [IOK

11. DIEKTPOOTPHUIIATEILHOCTh
POOTPHIL https://m.edsoo.ru/a0764b24
[Teproanueckuii 3aKOH U
[lepuonnueckas cucteMa XMMHUYECKUX
12 anemeHToB Jl. 1. MenaeneeBa, CBSI3b C bubmorexa OK
' N uﬂ ’ https://m.eds00.1u/16957¢01
COBPEMEHHOM TeOpUel CTPOCHHS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
13 XHMHYECKHUX JIEMEHTOB I10 TpyMIaM 1 bubmmorera [IOK
' pym https://m.eds00.1u/f8468927
nepuojam
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
1 00pa3yeMbIX 2JI€MEHTaMH MIPOCTHIX U bubmuotexa [IOK
' CJIOKHBIX BEIIECTB I10 IPpyImaM 1 https://m.edsoo.ru/f8468927
nepuojam
15 CucremaTu3zanus 1 0000IIcHIE bubmuorexa [IOK
' 3HAHMH 110 TEME https://m.edsoo.ru/8fad2942
16 Buabl xumMudeckoi cBs3u bubmmorexa [IOK
’ g ' https://m.edsoo.ru/5a8072af
17 Mexanu3mbl 00pa3oBaHuUs bu6nnoreka [JOK
' KOBaJICHTHOM CBS3H. https://m.edsoo.ru/5a8072af
bu6nmorexa [IOK
18. BopoponnHas cBs3b.
AOPOL https://m.edsoo.ru/5a8072af
19 MexMOTNeKyIsipHbIC B3aUMOICHCTBUS bubmorexa OK
' yip A https://m.edsoo.ru/5a8072af
20 BasnieHTHOCTB 1 BaJICHTHBIE bubmuorexa [IOK
' BO3MO>XHOCTH aTOMOB. https://m.edsoo.ru/3d2ca093
21 CBs13b 2JIEKTPOHHOM CTPYKTYPHI bu6nnoreka [JOK

MOJICKYJI C UX TCOMCTPHUYCCKUM

https://m.edsoo.ru/3d2ca093
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CTPOCHHEM

5y, IIpencraBineHuss 0 KOMIUIEKCHBIX bub6nmorexa [IOK
COEIMHEHUAX: COCTAaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a

23 [IpencraBneHus 0 KOMIUIEKCHBIX bubmuorexa [IOK
COEMHEHUAX: COCTAaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a

" BemiecTBa MOJIEKYIISIPHOTO U bubnnoreka [JOK
HEMOJIEKYJISIPHOT'O CTPOEHUS. https://m.edsoo.ru/e167635b

’5 THIIBI KPUCTAIUTHYECKHUX PEIIETOK H bubnmoreka [JOK
CBOMCTBa BEMICCTB https://m.edsoo.ru/e1 67635b

26. [loHsiTHE O TUCTIEPCHBIX CUCTEMAX. bubmmorexa [IOK

https://m.edsoo.ru/da2¢70e4

”7 [IpencraBnenue 0 KOJTOUIHBIX bubmuorexa [IOK
pacTBOpax https://m.edsoo.ru/da2¢70e4
HcTunHbIE pacTBOPHI: HACBIIIEHHBIE U

28. HEHACBHIIIEHHBIE, PACTBOPUMOCTb. buommorera HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapats

29 CriocoObl BbIpayKeHUS! KOHIIEHTPaLUU bubnmorexa [LIOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pelenue 3aaau ¢ ucnonb3oBaHUEM

20 MOHATHH "MaccoBas HOJII Bbu6nunorexa LIOK
pacTBOpEHHOTO BemiecTBa", "MosapHas https://m.edsoo.ru/785e0ab4
KOHIEeHTpauus"
Pelenue 3aaau ¢ ucnonb3oBaHUEM

31 MOHATHH "MaccoBas HOJII Bbu6nunorexa LIOK
pacTBOpEHHOTO BeriecTBa", "MosapHas https://m.edsoo.ru/785e0ab4
KOHIEeHTpauus"

- Knaccudukanus u HoMeHKIaTypa bubnnorexa [IOK

HCOPraHUYCCKHX BCUICCTB

https://m.edsoo.ru/bf9¢108d
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33 Knaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
' HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
34 CucremaTu3zanus u 0000IIcHHE bubmuorexa [IOK
' 3HAHUII 110 TeMe https://m.edsoo.ru/8d2c6a3a
KonTtponbHast paboTa mo TeMam
"Crpoenue atoma. [lepnoanueckuii
35 3akoH U [lepuoanueckas cucrema bubnnoreka [IOK
' XUMHUYECKHUX 3eMeHToB JI. M. https://m.edsoo.ru/70a60aa4
Menneneesa", "CTpoeHue BeliecTsa.
Mmuoroo6pasue BemiecTs"
Knaccudukamnuss XuMHUECKUX PEeaKIUi
36 B HEO r(eil)HHqGCKoﬁ HO FaHquI():KOﬁ bubmmorexa [OK
' p p https://m.edso0.ru/6335cdd2
XHUMUH.
Knaccudukanusg XuMH4eCcKUX peakui
37 B HEO FE)HH%CKOI?I U0 raHqulz:Koﬁ buGmorera [IOK
' p p https://m.edsoo.ru/6335cdd2
XUMHHU
3aKOH COXpPaHEHUSI MacChl BEIIECTB;
38 3aKOH COXPaHECHMS M IIPEBpAILCHUA bubmorexa LIOK
' p peBp https://m.edsoo.ru/6335cdd2
SHEPTHUH MPU XUMUUYECKUX PEAKIUAX
TernnoBsie 3P PEKTH XUMHUIECKUX
39 eakuil. TepMOXUMHUYECKHE bubmmorexa [OK
' p - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
TennoBble 3(h(HEeKTl XUMUYIECKIX
40 eakuil. TepMoXuMHU4YeCKHUe bubmmorexa [OK
' P PP https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruucnenust no ypaBHEHUSIM
. bubmuorexa [IOK
41. XUMHYCCKHUX pEeaKuu 1

TCPMOXUMHUYCCKUM YPAaBHCHUSAM

https://m.edsoo0.ru/87b13954
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CKOpOCTh XMMUYECKOU peakiunu, e&

42.
3aBUCHMOCTD OT PAa3JIMYHBIX (PaKTOPOB.
43, Karanu3s u katanusatopsl
44. ['oMoreHHbIe U TeTepOreHHbIE PEAKIIUN
[IpaxkTrueckas padbora Ne 1 o teme
45 "BiustHre pa3iuvHbIX GaKTOpPOB Ha Brbmorexa LIOK
’ p . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOM peakiuu
46 OO6patumble 1 HEOOpATUMBIE PEAKITHH. bubnmoreka [JOK
' XHUMHYECKOE PABHOBECHE https://m.eds00.ru/30952{9b
47 OOpaTumbie ¥ HEOOPATUMBIE PEAKIIUU. bubnnoreka [IOK
' XHMMHYECKOE PABHOBECHE https://m.edso0.ru/3095219b
[Tpaktrueckas padota Ne 2 o Teme
48 "Brnustaue pa3nudHbIX pakTOpoB HA bubnmnoreka [JOK
. MOJIOKEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNIeKTPOTUTHYECKAs TUCCOLMALIUS.
49 CuiibHBIE M CJTa0bIe DJICKTPOTUTHI bubamorexa [OK
' P ' https://m.eds00.1u/5£766bdf
Crenenb 1UCCOLUALINN
DNEKTPOIUTUYECKAS JUCCOLIUAIIHS.
50 CI/IJ‘IBHI:)IG U c1a0ble 3JEKTPOTHUTHI bubmroreka LIOK
' P ' https://m.edsoo.r/SF766bdf
CreneHb auccoLUain
Honnoe npoussenenue Boabl. Cpena
51 BOJIHBIX ECTBO oB. Bogopo HHII;I bubamorera LOK
' g P POB. BOAOPOA https://m.eds00.1u/3966¢a89
nokasatenb (pH) pactBopa
bu6mmoreka [IOK
52. IM'maponus coneil.
p https://m.edsoo.ru/09d5a9bd
. bubnmnoreka [JOK
53. I'mpponus conen. »

https://m.edsoo.1ru/09d5a9bd
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Peakium, mpoTekaromue B pacTBOpax

Bbubnuorexa LIOK

54.
DJIEKTPOJINTOB https://m.edsoo.ru/09d5a9bd
[Tpaktuyeckas padora Ne 3 o teme
55 "XHUMHYEeCKHe peakIiH B pacCTBOpax bubmorera [IOK
' "p H p p https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHCINUTEIBHO-BOCCTAHOBUTEILHBIE
56 eaknu. Baxkaeime oOKUCIUTEIN U bubmmorexa LHOK
' PEAKLIHH. https://m.eds00.ru/56226060
BOCCTaHOBHUTEIHU
5 MeTto 371eKTPOHHOTO (3JIEKTOHHO- bubnmnorexa [JOK
' HMOHHOT0) OanaHca https://m.edsoo.ru/fb691387
cg DJIEKTPOIN3 PAaCTBOPOB U PaCILIaBOB bubmuotexa [IOK
' BEIECTB https://m.eds00.ru/93fb97d2
59 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnmnoreka [JOK
' BEILICCTB https://m.edsoo.ru/93{b97d2
60 DIEKTPOJIN3 PACTBOPOB U PACILIABOB bubmuorexa [IOK
' BEIECTB https://m.eds00.ru/93fb97d2
61 Pemmenne 3amaq pa3IudHBIX THIIOB bubmmorexa [OK
’ Aatp https://m.edsoo.ru/5a859d16
62 Permienne 3a1a4 pa3InyHbIX TUIIOB bubmmorexa LOK
' AaTp https://m.edsoo.ru/5afa265d
CucreMmaruzanys 1 00001eHne
63 3HAHWH 110 TeMe "XHUMHUYECKUE bubmmorexa [OK
' | https://m.edsoo.ru/c161eb85
peakuuu
64 KonTponbhas pabora o teme bubnmoreka [JOK
' "Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
IlonoxxeHue HEMETAIIOB B
. bubmuorexa [IOK
65. [Teproauueckoil cuctreMe XUMUYECKUX

snemenToB M. . Menpneneesa u

https://m.edsoo.ru/8ca2dcad
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0COOCHHOCTH CTPOCHHUS UX ATOMOB.
dusnyeckue cBOIICTBA HEMETAJLIIOB

Annotponusi HEMETaUIOB (Ha IpUMEpE

bu6nunorexa LIOK

66. KUCJI0pOoaa, CEPRI, (pocopa u
pos prt, bocop https://m.edsoo.ru/ef92c91c
yriiepoa)
7 Bomopon: nonyuenue, pusudeckue u bu6nnoreka [JOK
' XUMUYeCKHE CBOUCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
68 Bopopon: nonyuenue, pusndeckue u bubnmoreka [JOK
' XHMHYECKHE CBOMCTBA. [ Mapu bl https://m.edsoo.ru/0aa8f613
["anorensl: HaXOXJIEHUE B IPUPOJIE,
69 CIOCOOBI TOTyYSHUS (bmnqicl})cne u Brbmrorexa LIOK
) yd o https://m.edsoo.ru/4e223795
XUMHUYECKHE CBONCTBA
["anorensl: HAXOXKIEHUE B PUPOJIC
70 CIIOCOOBI OTyYEHUS (bI/ISI/I‘-IpeCII)(I/Ie ;1 bubmmorexa LIOK
' ya 7 https://m.edsoo.ru/4e223795
XUMUYECKHUE CBOMCTBA
l"anorenoBonopoasl. Baxuenume
71 KHUCJIOPOACOAEPIKAIIIE COCTUHEHUS bubnrorexa LIOK
' POACOACPAML a https://m.edsoo.ru/6b3255¢6
rajoreHOB
I'anorenosonopoasl. Baxueiue
72 KHUCIIOPOJICOACPIKAIINE COSTUHEHHS bubmrorexa LIOK
' p P https://m.edsoo.ru/6b3255¢e6
raJIoreHOB
7 JlaGopatopHble U TPOMBIIIICHHBIE bubnnoreka [IOK
' CIOCOOBI OTyYEHUS TaJOTEHOB. https://m.edsoo.ru/6971aca4
24 [TpumeHeHne rajJoreHoB U uX bubnmoreka [JOK
' COEIMHEHU I https://m.edsoo.ru/6971aca4
[Tpaktuyeckas padora Ne 4. Pemenue
bu6nuorexa LIOK
75. AKCHEPUMEHTANIbHBIX 33/]a4 110 TEME

"["anmoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopusie u

bu6mmoreka [IOK

76. MIPOMBIIIIEHHBIE CLIOCOOBI MOTYYEHUS
P sz ’ https://m.edsoo.ru/c8abc36a
buznUYecKre U XUMUYECKUE CBOWCTBA.
77 O30H. [IpumeneHune kuciopoaa u bubnmoreka [JOK
' 030Ha https://m.edsoo.ru/c8abc36a
bubmuorexa [IOK
78. Oxc epoKC
HABLHTIED e https://m.edsoo.ru/5¢8816a0
79 Pemenue 3amau pa3IUUHBIX THIIOB bubmorera [IOK
' Aatp https://m.edso0.ru/2b6d8b4b
Cepa: Hax0XKIeHHUE B IIPUPOJIE,
80 cncr),c061)1 MIOJTyYEHUS (11))1/131;%01(146 u bubmmorera HOK
' yi 7 https://m.edsoo.ru/46afael6
XHUMHUYECKHE CBOMCTBA
bu6nmorexa [IOK
81. CepoBogopo, CyIb(OHIbI
POBOZIOPOZ, CyIbOIA https://m.edsoo.ru/7¢875999
g2 Kucnoponacoaepkamme coeTMHEHNS bubnmorexa [IOK
' CEpBL. https://m.edsoo.ru/8cfa2548
83 OcoOeHHOCTH CBOICTB CepHOI bubnmoreka [JOK
' KHCJIOTBI https://m.edsoo.ru/8cfa2548
[Mpaktudeckas padora Ne 5. Pemenue
84 3KCIIEPUMEHTAIIBHBIX 3a71a4 [0 TEME buGmorera [IOK
' . P N f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHCHUS
A3OT: HaX0XKJIeHUE B IIPUPOJIE,
85 CIIOCOOBI OTyYEHUS ¢I))1/I3I;1qec1<ne u bubmmorera HOK
' yi 7 https://m.edsoo.ru/badd2255
XHUMHUYECKHE CBOMCTBA.
bu6nunoreka [IOK
86. AMMBaK, HUTPHUIEI
» HHTPHA https://m.edsoo.ru/badd2255
g7 Kucnopoacoaepamme coeTMHEHNS bubnunorexa [IOK

a30Ta.

https://m.edsoo.ru/e2965afe
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Oco0eHHOCTH CBOKMCTB a30THOM

Bbubnuorexa LIOK

88.
KHUCJIOTBI https://m.edsoo.ru/e2965afe
89 IIpumeHeHune a30Ta U ero COeJUHEHUN. bub6mmorexa [IOK
' A3oTHBIE yoOpeHus https://m.edsoo.ru/129f5059
®ocdop: HaXOKACHUE B IIPUPOJIC,
90 CHOC%));;I 0JT GHHI/ISI ¢)H31§‘{:CKHI/IC u bubamorera LIOK
' yi o https://m.edsoo.ru/9a6b43ec
XUMUYECKHUE CBOMCTBA.
bu6nmorexa [IOK
91. ®dochunsl u pochun
P Pocd https://m.edsoo.ru/9a6b43ec
92 Oxcunbl pocdopa, bubnnorexa [JOK
' dbocdopconepkarire KUCIOTHI. https://m.edsoo.ru/c7a2d429
bu6nmorexa [IOK
93. Conu pochopHOI KUCITOTHI
pocop https://m.edsoo.ru/c7a2d429
94 [Tpumenenue dhochopa u ero bubnnoreka [JOK
' coequHenuit. Pochopueie ynodpeHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue
95 HKCIIEPUMEHTANIBHBIX 3a7ay 10 TeMe bubamorera LOK
' . p A . https://m.edsoo.ru/8175ac3f
A30T1 1 pocdop u ux coequHEeHUS
Yraepoa: HaXOKIECHHUE B IIPUPOJIE,
96 aJJIOTPONHbIE MOIU(UKALIUMY; bubmmorexa [IOK
' (bU3UYeCKre U XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb1919¢
MIPUMCHCHUE
Oxcupn yraepoga(ll), oxcup
97 TIie OYZ(I\I;) (OJ'I)BHaH KHCJIOTa U €& bubmmorexa [IOK
' YIIEpOR 24 https://m.edsoo.ru/dba58adf
conu
Oxkcun yraepoaa(ll), okcun
yraepoza(ll) . bubmuorexa [IOK
98. yraepona(lV), yroapHast kuciora u e

COJIn

https://m.edsoo.ru/dbas58adf
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bu6nmmorexa [IOK

99. Pemenue 3amau pas 0
HHerH /I8t PASTIHHDIX THIOB https://m.edso0.ru/6029b609
100 Pemntenue 3aga4d pa3IndHBIX TUIIOB buGmmorexa [IOK
' Aadp https://m.eds00.ru/6029b609
KpemHunii: HaxoxaeHHE B IIPHPOJE,
101 CI'II)OCO6BI TTOJTYICHHS (bmnzei)xne u Bubmmorexa [IOK
) i o https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
102 Oxcun kpemuus(IV), kpemHueBast bubnnorexka [IOK
' KHUCJIOTa, CUITMKATEI https://m.edsoo.ru/3170e7bl
bu6mmoreka [IOK
[IpumeHeHne KpeMHHUS U €eT0
103. coeHHCHM https://m.edsoo.ru/393cdac0
a ) https://m.edsoo.ru/5823cefb
bu6nuorexa LIOK
104. CrekIo, ero noixy4eHue, BUAbl CTEKIIA https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
105 Pentenue 3aga4 pa3IndyHLIX TUIIOB bubmmorexa [OK
' adp https://m.edsoo.ru/b6241801
106 Pentenue 3agad pa3andyHbBIX TUIIOB bubmmorexa [OK
' et p https://m.edsoo.ru/b624£801
107 CucreMaruzanys 1 0000eHne bu6nuorexa LIOK
’ 3HaHu# 1o Teme "Hemeraminr" https://m.edsoo.ru/6e864db5
108 KonrponbHas pabota o teme bubnnorexa [IOK
' "HemeTtasmisr" https://m.edso0.ru/d0484¢c76
109 AHanu3 pe3yinbTaToB KOHTPOJIbHOMN bubnmorexa [LIOK
' paboThI, KOPPEKIUS OMIMOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHue METANIOB B
. bu6nunoreka [IOK
110. HepnonnquKOI/I CUCTEME XUMHUUYECKUX

OJICMCHTOB.

https://m.eds00.ru/9839¢16¢
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Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX

Bbubnuorexa LIOK

. 000109€K aTOMOB METAJIIIOB https://m.edso0.ru/9839¢16¢

112, OO6mue dpuznyeckrue CBOMCTBA bubnnoreka [IOK
METaJJIOB. https://m.edsoo.ru/51dac9d3

113, [TpumeHneHnre MeTasIoB B OBITY bubmuorexa [IOK
TEXHUKE https://m.edsoo.ru/51dac9d3

bubnmnorexa [JOK

114, CTTaBEI METAILIOB. https://m.edsoclfru/42b87263

bubnnoreka [IOK

1. Kopposus metarion https://m.edsocI)_.Iru/42b872e3

bubnmoreka [JOK

11e. Kopposus metaiios https://m.edsogru/42b87263

117. Penrenue 3agau Pa3JINYHBIX TUIIOB bubmmorexa HOK

https://m.edsoo.ru/e3de37b6

118. Pemenue 3aga4 pa3auyHbIX TUIIOB bubmorexa [OK

https://m.edsoo.ru/e3de37b6

119, DNEKTPOXUMHUUYECKUN Psifg bubmmorexa [IOK
HanpsH>KeHUH METAJIOB. https://m.edsoo.ru/94eb377a

bubnmoreka [JOK

120. OO6mue criocoOb! OTYYCHHS] METAJIOB hitps:/m.c dsogru 1946b377a
OOmu1ast xapakTepucTHKa MeTanioB [A-

121. rpynnbl [leproauueckoi cucTemMbl bubamorera HOK
UMITIECKIX STEMCHTOB. https://m.edsoo.ru/e12c26b3
Hatpwuil u kanuii: noiy4eHue,

12, ¢du3nueckue U1 XUMHYECKUE CBOMCTBA, bubnnorexka [IOK
MPUMEHEHHUE TTPOCTHIX BEUIECTB U UX https://m.edsoo.ru/e12c26b3
COeMHEHUN

123. Hatpwuil u xanuii: noiy4eHue,
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¢buznyeckre u XUMHUYECKHe CBOMCTRA,
MIPUMEHEHUE MPOCTHIX BEIICCTB U MX

COEUHEHUN
OO1as xapakTepucTUKa METaJIOB
124. [TA-rpynmst [Tepuoauueckoit CUCTEMBI bubmrorexa LIOK
https://m.edsoo.ru/7c3e49¢c0
XUMHUYECKHUX JIEMEHTOB.
Marusuil 1 KanpLui: I0JIy4eHHE,

125, ¢du3nueckue U1 XUMHYECKUE CBOMCTBA, bubmmorexa [IOK
MMPUMEHEHHUE MTPOCTHIX BEUIECTB U UX https://m.edsoo.ru/7c3e49¢c0
COEMHEHNN
Marusuil 1 KanpLui: I0JIy4eHHE,

126, ¢du3nueckue U1 XUMHYECKUE CBOMCTBA, bubmmorexa [IOK
MMPUMEHEHHUE MTPOCTHIX BEUIECTB U UX https://m.edsoo.ru/7c3e49¢c0
COEMHEHNN

17, JKECTKOCTB BOJIBI M CIIOCOOHI €€ bubmuorexa [IOK
YCTpaHEHUA https://m.edsoo.ru/c74bfae9

128, ANOMUHMI: ToNTy4YeHue, puznyeckue bubnmoreka [JOK
Y XMMUYECKHE CBOKCTBA, IPUMEHEHHE https://m.eds00.1u/0e79b266

129, ANIOMUHU: TIONTy4eHue, (hu3ndecKue bu6mmorexa [IOK
Y XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/0e79b266

130, AmdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka [JOK
THAPOKCHJIA AJTFOMUHUS https://m.edsoo.ru/5d12d318

131 ['uApOKCOKOMIUIEKCHI aIFOMUHUSA, UX bu6mmoreka [IOK
MIPUMEHEHNE https://m.edsoo.ru/5d12d318

132. Pemenne 3aia4 pa3nu4HbIX TUIIOB

133. Pemenne 3ana4 pa3au4HbIX TUIIOB

134, [Tpaktuyeckas padora Ne 7. Pemenue bubmmorexa [IOK

SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEME

https://m.edsoo.ru/27a4at43
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"MeTaJuibl TJIaBHBIX noarpymnmn"

OO6m1as XxapakTepucTUKa METAJIIOB
no6ouHbIX noarpymni (b-rpymm)

bu6nmmoreka [IOK

135. 5
[Teproauueckoil cucTemsl https://m.edsoo.ru/610d7431
XUMHUYECKUX DJIEMEHTOB
dusndueckre 1 XUMUIECKHUE CBOMCTBA

136 XpoMa U ero COeUHEHU, UX buGnmorexa [IOK

' p ’ https://m.eds00.ru/991 1bef3
[IPUMEHEHNE
dusznueckue 1 XUMHYECKHE CBOMCTBA
137 XpoOMa U ero COeIUHEHU, UX bubmmorexa [OK
' p ’ https://m.edso00.ru/991 1bef3
MIPUMEHEHNE
dusnueckre 1 XUMHUYECKHUE CBOMCTBA
138 XpoMa U €ro COeTUHEHUN, X bubmmorexa [OK
’ p ’ https://m.eds00.ru/991 1bef3
MIPUMEHEHHUE
Baxwnelimue coelMHEHN MapraHia.
139 Ilepmanranat xanus, ero bubsmorexa HOK
’ p g https://m.eds00.ru/039d69¢8
OKHMCJIATEIbHBIE CBOMCTBA
Baxnelimue coelMHEHN MapraHia.
140 IlepmaHranar kaius, ero buGnmorexa [IOK
' P > https://m.eds00.ru/039d69¢8
OKHCIUTENbHBIE CBOMCTBA
duznueckre 1 XUMHYECKHE CBOICTBA
141 Jkenesa u ero coenuaenui. Ilomydyenne bubnmorexa [OK
' ) ya https://m.edsoo.ru/1b7f8741
Y IPUMEHEHNE CIUIABOB KEJe3a
dusnueckre 1 XUMHUYECKHUE CBOMCTBA
142 J)KeJie3a U ero coequdenui. Ilonyuenue bubmmorexa [OK
’ ’ yi https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIABOB KEJE3a
143 Pu3NYeCKUe U XUMUYECKUE CBOMCTBA bubmuotexa [IOK

MeIU U €€ COeINHEHNH, UX

https://m.edsoo.ru/2bc0f954
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MpUMEHEHUE

dusnyeckre 1 XUMHUYECKHE CBOIICTBA

144 MEIIN U €€ COEAUHEHN, NX Bubmiorexa ITOK
' A a ’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
dusudyeckre 1 XUMUYECKHAE CBOMCTBA
145 WHKA U €T0 COeAUHEHUN, UX bubmotexa LOK
' H & ’ https://m.edsoo.ru/b1f2beal
MIPUMEHEHUE.
dusnueckre 1 XUMHUYECKHUE CBOMCTBA
146 I[IMHKA U €r0 COSTUHEHUN, X bubmmorexa [OK
) A ’ https://m.edsoo.ru/b1f2beal
MIPUMEHEHHE.
Bbu6nuorexa LIOK
147. I'unpokcokoMIIeKChl IIUHKA
P H https://m.edsoo.ru/b1f2beal
[Tpaktrueckas padora Ne 8. Pemenue
bu6mmoreka [IOK
148. SKCIEPUMEHTAIBHBIX 3a1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MeTabl TOOOYHBIX TOTPYIII
149 Penrenue 3agaq pa3anyHbBIX TUIIOB Bubmiorexa HOK
| atp https://m.edsoo.ru/a8b83d83
150 Pemenne 3amay pa3muUHBIX THIIOB bubmmorexa [OK
' p https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3AIINAS
151 HN3YYEHHOI'0 MaTepuaia 1o TeMe Bubmiorexa HOK
| | yi . P https://m.edsoo.ru/e91fe975
MeTtamibl
159 KonTponbHas pabora o teme bu6mmorexa [IOK
’ "MeTasmib" https://m.edsoo.ru/83f63ea3
153 AHanu3 pe3yinbTaToB KOHTPOJIBHOM bubnmoreka [JOK
‘ paboTHI, KOPPEKIMS OMIUOOK https://m.edsoo.ru/9ebff2fd
154 Ponb xuMum B oOecriedeHUN bubmuorexa [IOK

yCTOfI‘-IPIBOI‘O pa3sBUTHA YCIIOBCUCCTBA.

https://m.edsoo.ru/080fe 10
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Ilonsarue o HayY4YHBIX M€TOdax

Bbubnuorexa LIOK

1> HUCCIIENOBAHUS BELLECTB https://m.edsoo.ru/080fe1{0
156, Hayunble NpuHIUITBEI OPraHU3aLuU bub6mmorexa [IOK
XAMHUYECKOTO TTPOU3BO/ICTBA. https://m.edsoo.ru/2e45a44f
157, [TpoMbIIIEHHBIEC CTTOCOOBI TTOJTYICHHS bubmuorexa [IOK
Ba)KHEUIIINX BEIIECTB https://m.edsoo.ru/2e45a44f
158, [TpoMmblIIITIEHHBIE CITOCOOBI MOJTYYSHHS bubnnorexa [IOK
Ba)KHEHIIINX BEIIECTB https://m.edsoo.ru/2e45a44f
159, [IpomblinIeHHbIE CIOCOOBI MOTYYEHUS bubnmorexa [LIOK
Ba)KHEUIIINX BEIIECTB https://m.edsoo.ru/2e45a44f
XUMHUECKOE 3arpsi3HEHHE
160. OKpY’KaroIIeil cpesibl U ero bubmorexa OK
HOCHEACTRHS https://m.edsoo.ru/9f11bf51
bubnmoreka [JOK
161. XuMUA U 310pOBBE YETOBEKA. hitps://m.c dsoil.ru/a655272l
bubmuorexa [IOK
162. JlexapcTheHibic CEACTBA https://m.edsoil.ru/a6552721
163, Xumus mum. Pojib xumuu B bubmuorexa [IOK
obecrieueHnH MUIIeBOW OE30MacCHOCTH https://m.edsoo.ru/1£7b5bd2
164, KocMmernueckue u napproMepHbie bubnmoreka [JOK
cpeacraa https://m.edsoo.ru/da42d5a9
bubnmoreka [JOK
165. bhrToBast XiMus https://m.edsogru/da42d5a9
bubmuorexa [IOK
166. XUMH5! B CTPOHTEIICTBE. https://m.edsog)l.ru/61e69003
167, Baxneiiine cTpouTenbHble U bubmmorexa LIOK
KOHCTPYKIMOHHBIE MAaTEPUAIIBI https://m.eds00.1ru/61e69003
168. XuMHS B CETBCKOM XO3SICTBE. bubmuorexa [IOK



https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003

OpraHn4ecKkrie 1 MHHEPAIbHbIE
ynoOpeHus

https://m.edsoo.ru/fd39587d

XMMHS B CEJILCKOM XO35ICTBE.

bu6nunorexa LIOK

169. Opranuyeckue 1 MUHEpaJIbHbIE 1 hitps://m.edsoo.rw/fd39587d
ynoOpeHus
170. CucremaTu3zanus 1 0000IIcHIE | bubmuorexa [IOK
3HAHUH MO TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB IIO

[TPOTPAMME

170
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MPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBLHOM
IMPOTPAMMBI CPEJHEI'O OBILIET'O OBPA3OBAHUSI

Kon
MpoBePsSIeMOTr0
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHNS K MPEIMETHBIM Pe3yJIbTaTAM OCBOECHHS
OCHOBHOIi 00pa30BaTeJIbLHON MPOrPaMMBbI CPeIHEro 0011ero
o0pa3zoBaHus

1

BJ'IaI[eHI/IC CHUCTEMOH XUMHUYECKHX 3HaHHﬁ, KOTOpasa BKIKOYACT:

1.1

OCHOBOTIOJIATAIOIINE TIOHATUS (XUMUYECKUNA DJIEMEHT, aTOM, W30TOIIbI,
INEKTPOHHAs 000JI0UKa aTOMa, S-, p-, d-3TIEKTPOHHBIE OPOUTATN AaTOMOB,
OCHOBHOE ¥ BO30YXIEHHOE COCTOSHHE aToMa, HWOH, MOJIEKYIIa,
BaJICHTHOCT, ANIEKTPOOTPHUIIATEIIBHOCTb, CTCTICHb OKHCJICHUS,
XUMHUYECKasi CBs3b (G- W T-CBs3b, KpPATHBIC CBSI3W), THOpUAM3AIUSL
ATOMHBIX oOpOWTaNel, KpUCTaJUTUYecKas pemeéTka, MOJb, MOJIIpHAs
Macca, MOJSIpHBIH OO0BEM, MOJSpHas KOHIIEHTpAlUs, pacTBOPHI
(MCTHHHBIC, JHWCIIEPCHBIC CHCTEMBI), KPUCTAJUIOTHIPATHI, YIJICPOTHBIHN
CKeleT, (YHKIMOHAJIbHAS TPYNINa, paguKall, M30MEphI, CTPYKTypHAas
dbopmyna, wm3omepus  (CTpyKTypHas,  TreoMmeTrpuyeckas  (Iuc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUH psA, TOMOJIOTH, YIIeBOJIOPObI,
KHCIIOPOJI- U a30TCOJIEPIKalNe COEIUHEHUS, OMOJIOTUYECKU aKTHBHbBIE
BellecTBa (yriaeBoibl, KUPbI, OEJIKN), MOHOMEp, TOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYIIIPHbIE COCTUHEHUSI, KPEKUHT, PUPOPMUHT, THUIIbI
XUMHUYECKHX peakuii (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE, H5K30- U
SHAOTEPMHUECKHE, PEAKIIMH MOHHOTO OOMEHa, TOMO- U Te€TepOTeHHbBIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOP, SJCKTPOIHUTHI, HEIJIEKTPOIHTHI,
ANEKTPONUTHYECKAsT TUCCOLUAIMS, CTENICHb JTUCCOIMAIIMH, OKUCIUTENb,
BOCCTAHOBUTENb, JJEKTPOJIHM3, CKOPOCTh XUMHYECKOW pEeaKIuw,

XHUMHUYCCKOC paBHOBeCI/IC)

1.2

TEOPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHUS OPraHUYeCKHUX
BemiecTB A.M. bytnepoBa, Teopus 3JIEKTPOJIUTHUECKON IUCCOLMALINY,
[lepunonnueckuit 3axon J[.M. MeHaeneeBa, 3aKOH COXpPAaHEHUsSI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHMN S3bIK XWMHH, MHPOBO33PECHUECKHE
3HAHUS, JICKAIINE B OCHOBE MOHWMAaHUS NMPUYMHHOCTU U CHUCTEMHOCTH
XUMHUYECKHUX SBJICHUWA, COBPEMEHHBIE IIPEJACTABICHUS O CTPOEHUHU

BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaJAMOJIEKYJISIPHOM YPOBHSX

1.3

npeaACTaBJICHUA 0 MEXaHHu3Max XUMHNYCCKUX peaKuHﬁ,

TEPMOJUHAMHUYCCKUX n KHHETHYCCKUX 3aKOHOMCPHOCTAX nux




INPOTCKAHHA, O XUMHUUYCCKOM PAaBHOBECHUHU, JUCIICPCHBIX CUCTCMAX

1.4

(baKTOJ'IOFI/I‘leCKI/Ie CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHUHU U
0e30ImacHOM HUCIIOJIBb30BaHNN BaKHEHIITHX HCOPraHUYCCKHX u
OpraHu4YCCKUX BCHICCTB B 6BITy u HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTH

YCJI0BCKa

1.5

O6H_II/IC HAaY4YHBIC MMPUHIHUIIBI XUMHUYCCKOI'0O IPOHU3BOACTBA (Ha mpumMepe
IIPpONU3BOACTBA CCpHOfI KHUCJIOTBI, aMMHaKa, MCTaHOIJIa, nepepa60TKH

HeTH)

CpopMHUpOBaHHOCTH YMEHHH BBISIBIISTH:

2.1

XApaKTCPHBIC NpU3HAKK U  B3aMMOCBA3b  HU3YUCHHBIX HOHHTHﬁ,
NPUMCHATDL COOTBCTCTBYIOIIUC TIIOHATHUA IIpU OIHCAHUMU CTPOCHUA H

CBOMCTB HCOPraHMYCCKUX U OPraHNYCCKUX BCUICCTB U UX npeBpameHHﬁ

2.2

B3aHMOCBS3b XMMHYECKHX 3HAHUM C IOHATHIMH H npeaCTaBICHUAMUA
APYyrux npeamMeToB IJIst 0oJiee OCO3HAHHOTO MOHUMAHMS M OOBSICHEHUS

CYIIHOCTHU MATCPUAJIBHOTO €AUHCTBA MHUPa

CdopmupoBaHHOCTH YMEHUS UCTIOIB30BATh:

3.1

HAaMMCHOBAHUA XHUMHWYCCKHUX COC,I[I/IHCHI/Iﬁ MCKAYHAPOJIHOTO COHO3a
TeOpeTquCKOﬁ u HpHKHaﬂHOﬁ XUMHUHU W TpUBHUAJIBHBIC HA3BaAHUSA
BCIICCTB, OTHOCAIIUXCA K HM3IYUCHHBIM KJIaCCaM OpPraHH4YC€CKHUX H

HCOPraHNYCCKUX COCIUHEHUI

3.2

XMMUYECKYI0 CHUMBOJMKY JUISl COCTAaBIEHHsS (OPMYNI HEOPraHWYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAILEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEILECTB

ChopmupoBaHHOCTH YMEHUS KIACCUPUITUPOBATE:

4.1

HCOPraHUYCCKHUEC BCIICCTBA, CaAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUA H

KpUTCpHUU 1A KJ'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPra’HrM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KpUTCpHUU 1A KJ'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3NWYHBIM MpU3HAKaM (YUCITYy W COCTaBy pPEarupyrolldxX BeELIECTB,
TeroBoMy 3((dekTy peakuuu, W3MEHEHHUIO CTeleHeW OKUCIeHHUS

9JICMCHTOB, O6paTI/IMOCTI/I peakuuu, y1aCTUuro KaTaJ'II/I3aTOpa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPHU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSIHUM) © HOHOB
XUMUYECKUX 3eMeHTOB 1 — 4 nepuonos llepuoanueckoit cucrems [1.1.
MeHneneeBa U UX BaJCHTHBIE BO3MOKHOCTHU, UCTIONb3Ys MOHATUSA S-, P-,

d-37MeKTpOHHBIE OpOUTAIIN, SHEPTETUIECKUE YPOBHU




C(l)OpMI/IpOBaHHOCTB YMCHUA O00BACHATE 3daKOHOMCPHOCTH HU3MCHCHUA
CBOMCTB XMMHYECKHUX DJIEMEHTOB M 06p8.3yeMBIX MU COG,I[I/IHCHI/Iﬁ 1o

nepuoiaM M rpymniam

ChopmMupoBaHHOCTE YMEHHS COCTABISTH YPAaBHEHHS XUMHUYECKHX

peaxIuii ¥ pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKL[PIfI MoCpCACTBOM COCTABJICHUSA

QJICKTPOHHOI'O OanaHca 3TUX peaKI_II/Iﬁ

7.2

YpaBHEHUsI pEaKUUH pa3M4yHbIX THUIIOB; TIOJHbIE U COKpallEHHbIE
ypaBHEHHUs peaKkIMii HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX

9THU pCaKIU UAYT 10 KOHIA

7.3

peakiuii TUApOJM3a, peakluil KOMIUIEKCOOOpa3oBaHMsA (Ha MpuMepe

THAPOKCOKOMIIJICKCOB [IUHKA U aJ'IIOMI/IHI/IH)

CpopMUpOBaHHOCTH YMEHHSI TIOJITBEPKIAATH:

8.1

Ha KOHKPCTHBIX IIpUMEpax XapaKTCp 3aBUCHUMOCTHU peaKHHOHHOﬁ
CIIOCOOHOCTH OpPTraHUYCCKHUX COGI[I/IHCHI/Iﬁ OT KpaTHOCTH U THIIA
KOBAJICHTHOM CBS3HU (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHHA aTOMOB U I'PYIIII
4aTOMOB B MOJICKYJIAX, 4 TaK¥KE OT 0COOCHHOCTEH pcain3anvi pas3JIMIHbIX

MCXAaHU3MOB IIPOTCKaHUA peaKLIPII’I

8.2

XapaKTCPHBIC XHUMUUYCCKUC CBOIMCTBa BEIIIECTB COOTBCTCTBYHOIITUMU

OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKI_[I/Iﬁ

ChopMupoBaHHOCTb yYMEHHUS XapaKTepu3OoBaThb COCTaB W BaKHeHIIMe
CBOMCTBA BEUIECTB, IPUHAUICKAIMNUX K OINPENeIEHHBIM KiaccaM |
IpynnaM COeIMHEHUH (IIPOCThIE BEIIECTBA, OKCHUJIbI, THIPOKCH/BL, COJIH;
YTJIEBOAOPOABI, IPOCThIE F(UPHI, CIUPTHI, (HEHOIBI, aTbACTUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE A(HUPHI, KHUPBI, YIIIEBOJbI, AMHUHBI,

AMHHOKHUCIIOTHI, OCJIKH)

10

ChopMupoBaHHOCTE yMEHHUS MPOBOAHWTH PACUETHI MO XUMHUYECKUM
dbopMyliaM W YpaBHCHHSM XUMHYECKHX PEAKIMA C HUCIOIh30BAaHUEM

(U3NIECKUX BETUYNH:

10.1

Macchl (00bE€Ma, KOJIMUECTBA BEIIECTBA) MPOJYKTA PEAKIIMH, €CJIH OJTHO
W3 UCXOJHBIX BEMIECTB JIAHO B BUJIE PACTBOPA C ONPEICIIEHHON MacCCOBOM

J0J1el pacTBOPEHHOTO BEIIECTBA WM JJaHO B M30BITKE (MMEET IPUMECH)

10.2

MacCOBOMW MJIM OOBEMHOM J10JTH, BBIX0/1a MPOIYKTA PEAKIIHH

10.3

TEII0BOTO 3 (HeKTa peakiui

10.4

00BEMHEIX OTHOIICHUI Ta30B

10.5

M0 HAXOXACHUIO XUMUYECKON (hOPMYIIbI BEIIECTBA




11

Brnanenue cuctemoil 3HaHMII O METOJaX HAyYHOTO MO3HAHMS SBJICHUU
TIPUPOIBI, UCTIOJIBE3YyEeMbBIX B €CTECTBEHHBIX HayKaX U YMEHHE MPUMEHSTh
STU 3HAHUS MPU IKCIEPUMEHTAILHOM HCCJEIOBAHUM BELIECTB U IS
OOBSICHEHUS] XUMUYECKUX SIBICHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JIESATEILHOCTH YE€JI0BEKA U B IOBCEIHEBHOM JKU3HU

12

CchopMupOBaHHOCTH YMEHHUSI TPUMEHSATh (UCIONB30BaTh) 3HAHUS O
COCTaBE€ M CBOMCTBAax BEILUECTB [UJISl DKCIIEPUMEHTAIIBHOW IPOBEPKU
TUIIOTE3 OTHOCHUTEJIBHO 3aKOHOMEPHOCTEM NPOTEKAHUS XUMHYECKHUX
peaKkiuii W MPOTHO3UPOBAHMS BO3MOXHOCTEM HMX OCYILIECTBIICHHUS,
CUCTEMHBIC XWMHUYECKHUE 3HAHHSA i OOBSICHEHUS W TMPOTHO3UPOBAHHS
SIBJICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO MPUPONY; JIA NPUHATHS

IPaMOTHBIX PELICHUH MPOOJIeM B CUTYAIHSIX, CBI3aHHBIX C XUMHEH

13

ChopmupoBaHHOCTE YMEHHUsI TUTAHHPOBATH M TMPOBOJWTH XUMHYCCKHIMA
SKCIIEPUMEHT (NOJy4YeHHE W H3YYEHHE CBOMCTB HEOPraHUYECKHX U
OpPTaHWYECKHX BEIIECTB, KAUECTBEHHBIC PEAKIUU  YTIIEBOJAOPOJIOB
Pa3IUYHBIX KIACCOB M KHCIIOPOACOJSPKAIIMX OPTaHWMYSCKUX BEIIECTB,
pernieHue AKCIIEPUMEHTAITLHBIX 3aa4 1o pacro3HaBaHUIO
HEOPraHWYECKUX W OPTaHWYECKUX BEIICCTB) C COOJIOACHHEM IIPABUI
Oe3zomacHOro  Oo0pamieHuss ¢  BemeCTBaMH W J1abOpaTOpPHBIM
o0opynoBaHueM; GOPMYIUPOBATH IETH HCCICIOBAHUS; MPEICTABISATh B
pa3nuuHOM (opMe pe3ynbTaThl AKCIEPUMEHTa, AaHaJIM3UpPOBATh U

OIICHUBATh UX JOCTOBECPHOCTDH

14

CchopMupOBaHHOCTh YMEHHS OCYIIECTBIISATH LIEJEHANPABICHHBIN MOMCK
XUMHAYECKON MHPOPMAIIMU B PA3IMYHBIX UCTOYHUKAX (Hay4yHast U yueOHO-
Hay4Has JTUTepaTypa, CpeAcTBa MaccoBoil nHpopmaium, cetb iHTEpHET U
Jpyrue), KPUTUYECKH aHaJIM3UpOBATh XHMMHUYECKYIO0 HH(OpMaIuio,
nepepabaThiBaTh €€ W HCIONB30BaTh B COOTBETCTBUU C TOCTaBICHHOMN

yueOHOI 3amaueit

15

ChopMHpPOBAaHHOCTE ~ yMEHHMs  IPOTHO3MPOBATh, AHAIU3UPOBATH U
OLICHMBAaTh HH(POPMAIMIO C MO3ULUH OSKOJOrMYECKOH 0e30macHOCTH
MOCJIEACTBUI OBITOBOM M NPOW3BOJICTBEHHOW ESTEIBHOCTH YEJIOBEKa,
CBSI3aHHOW C TepepadOTKONW BewecTB; C(HOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTh  ONACHOCTb  BO3JEHUCTBUS  HA  JKUBBIE  OPraHU3MBI
ONPENCIEHHBIX BEIIECTB, IOHUMAs CMBICI II0Ka3aTeslsl MNpeneiIbHON
JONYCTUMOW KOHLIEHTPALlMM, W TOSCHATh HAa MpUMEpax CHOCOObI
YMEHBILIEHUS U IPEJOTBPALICHHS UX BPEJHOIO BO3ACUCTBHS HA OPraHU3M

YCJIOBCKa




HEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O XUMHNH

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

TeOpeTI/IquKI/IC OCHOBbI XUMHH

1.1

Crpoenne BemecTBa. CoBpeMeHHass MO/EIb CTPOCHHUsI aroMma. Pacmpenenenue
AJNIEKTPOHOB 110 DHEPreTHUECKUM YpoBHsAM. Kiaccupukanus XuMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPTeTUUECKUX YPOBHEN aTOMOB (s-, p-, d-
anemMeHTOB). OCHOBHOE W BO30YXAEHHOE COCTOSHUSI aTOMOB. OJIEKTPOHHAs

KoH(purypamus atoma. BaneHTHbIC 371€KTPOHBI

1.2

Ilepmonnueckas cucremMa xumudeckux dneMeHtoB .M.  MeHnneneesa.
Ousnyeckuit cmbica Ilepuoanyeckoro 3akona .M. Menneneesa. [lpuunnsl u
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB OJJIEMEHTOB M HMX COEIMHEHUH IO
[epuoaM M rpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB MPOCTBIX

BEILIECTB, BOJOPOIHBIX COCMHEHHH, BHICIITUX OKCHIOB U THAPOKCHIOB

1.3

BanenTHOCTB. DnEKTpOOTpULIIATENBLHOCTh. CTENEHb OKUCIICHUS

1.4

Bunbr xumudeckoit cBsa3u (KOBaJeHTHAs, HOHHAs, METaJUTHUeCcKasi, BOJIOPO/IHA)
1 MEXaHU3MBI €€ 00pazoBaHusi. MeXMOJEKYISIpHBIE B3auMoeicTBYA. BemecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTpO€HHsA. THuIbl KPUCTANIMYECKHUX

peLETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTALUIMUECKON PEIIETKU

1.5

XumMuyeckas peaxuus. Knaccudukanus XUMHYECKUX peakuuii B

HEOPraHUYECKON U OPraHMYE€CKOM XUMHUH. 3aKOH COXPAHEHUSI MAaCcChl BEIIECTB

1.6

CKOpOCTB pcakniuu, €€ 3aBUCHUMOCTbD OT Pa3JIMIHBIX (baKTOPOB

1.7

TennoBsie 3¢ HekThl XUMUYECKUX peakinil. TepMoXuMuiecKkie ypaBHEeHUs

1.8

OOpatumble peakuuu. XUMHUECKoe paBHOBecue. DakKTOphl, BIUAIOIIME Ha

COCTOsIHME XUMHUYecKoro paBHosecus. [lpunnun Jle [larense

1.9

Onektponutnueckas gucconuarus. CunbHbie U cnabbie snekTponutbl. Cpena
BOJHBIX PAaCTBOPOB BEIIECTB: KHCIas, HeWTpanpHas, mienodHas. CTerneHb

JHUCcoIanyy. Peakiiuy HOHHOTO obOMeHa

1.10

IM'uaponus coneit. Monnoe npousseneHue Bojabl. Bogopoausiii nokasarens (pH)

pacTtBopa

1.11

CrniocoOBb! BBIPaKEHHs KOHIIEHTPALUU PaCTBOPOB: MacCcOBasi A0l pACTBOPEHHOTO
BELIECTBA, MOJIApHAs KOHLEHTpalus. HacbllleHHble U HEHAaChIIICHHbIE

pacTBOPBI, paCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIIUTENTFHO-BOCCTAHOBUTEINIbHBIE peakiuu. [loBefeHne BemecTs B cpeaax ¢

pa3HbIM 3HaueHueM pH. MeTozbl aseKTpoHHOro 6asianca




1.13

DJEeKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

OcHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Knaccudukanus Heopranmueckux coenuuennii. Homenknarypa HeopraHndeckux

BCIICCTB

2.2

XYWMHYECKHE CBOMCTBA BAKHEHIIMX METAJIOB (HATpWid, KaJlWi, KaJIbIUH,
MarHui, ajdlOMUHUN, IIUHK, XPOM, XKeJIe30, MeIb) W uX coeauHeHui. OOmme

CIIOCOOBI IIOJIy4€HHA MCTAJIJIOB

23

XYWMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJOre€HOB, CEphl, a30Ta,
dbocthopa, yrmepoma W KpEeMHHA) U HUX  COeAUHEHUH  (OKCHIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOAOPOJIHBIX COSTUHEHUMN )

24

I'enetnueckas cBSI3b HCOPraHWYCCKUX BECIICCTB, MPUHAJICKAIIUX K pa3JIMYHBIM

Kj1accaM

2.5

###Par###  nentudukanus HeOpraHmuecKux coequHennid. KauectBeHHbIe

p€aKky Ha HCOPraHM4CCKUE BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHEBIE ITIOJIOKECHU A TCOpHUU XUMHUYECKOI'O CTPOCHUA OpTraHN4YCCKUX
coenquaenuit A.M. BbytiepoBa. YTiepoaHblil CKEJIET OpraHM4eCKOM MOJIEKYJIbI.
KpaTHOCTP XMMHUYECKON CBS3U. S- M P-CBS3U. Sp3-, sp2-, Sp-TUOpHUIM3AIIN
opOuTaseil aToMOB yrjiepo/a. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoJiekyi. ['omosnioru. 'omonmoruyeckuit psa. Mzomepust U u30Mepsl

3.2

[Tonstue o  dyHkumoHanpHOW  Tpymnme.  OpueHTanmoHHBIE  3(PGHEKTH

3aMECTUTEIIEH

3.3

[IpencraBnenne o kimaccupukaluu opraHuyeckux BemiecTB. HomeHkmarypa
OpPraHMYECKUX COEIMHEHUN (CUcTeMaThyeckas) M TpUBHUAJIbHBbIE Ha3BaHUS

BayKHEHIITHX HpeHCTaBHTCHeﬁ KJIACCOB OPraHMYC€CKNX BCUICCTB

34

CBoOOAHOpAIUKAIBHBIH W HMOHHBIM MeXaHWU3Mbl peaknuu. [loHsTHe o

Hykieoduie u dnekrpoduie. [Ipapuno Mapkosuukosa. [IpaBuiio 3aiinea

3.5

Ankanpl. XUMHYECKHE CBOMCTBA aJKaHOB: raJJorcHupoBaHUC, NCTUAPUPOBAHUC,
TCPMHUUICCKOC PpPaA3JIOKCHUEC, KPCKUHI, HW30MCpU3alusd, TI'OpCHHUC. HOJ'Iy‘IeHI/IC
AJIKaHOB. ]_II/IKJ'IOEIJ'IKaHBI. CHeHI/I(bI/IKa CBOMCTB OUKJIOAJIKAaHOB C MaJbIM

pasMEepoOM LHUKIIA. Peakuuu NPpUCOCAUHCHHUA U paIUKAJIbHOTO 3aMCIICHUA

3.6

Ankenpl. XUMHAYECKHE CBOMCTBA: p€aKiuu NpuUuCOCOANHCHUA (FaJIOFCHI/IpOBaHI/Ie,
THAPpUPOBAHUC, THAPOTaJIOICHUPOBAHUC, rI/mpaTaum{), ropCHHsA, OKUCIICHUA U
MoJIMMEpHU3aliuu. HpOMLIH.UICHHBIC u na6opaTopHHe CITIOCOOBI TIOJIYYCHHUA

aJIKCHOB

3.7

AJ]KaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA aJKaJHCHOB: pCakiun MPUCOCAUHCHUA

(FI/I,[[pI/IpOBaHI/Ie, FaHOFeHI/IpOBaHI/Ie), ropeHud " MNOJIMMEpHU3aLUU. HonyquI/Ie




AJIKaIHUCHOB

3.8

Anxunpl. XUMHUYEeCKHUE CBOMCTBA: PCaKu NpUCOCIANHCHUA (FaJIOFCHI/IpOBaHI/IC,
T'UAPHUPOBAHUC, T'HUApaTalusd, FI/I,Z[pOFaJIOFeHHpOBaHI/IC) KaK CIocod IIOJIYy4YCHUSA
MNOJIUMEPOB M APYIrHX IIOJC3HBIX IIPOIAYKTOB. Peaxmun 3aMCIICHMA. FopeHHe
AllCTUJICHA KaK HCTOYHHUK BBICOKOTEMIICPATYPHOI'O IIJIAMCHHU [JII CBAPKU U PC3KU

MCTAJLI0B. HpI/IMeHeHI/IC aliCTHUJICHA

3.9

Apenbl. XuMHYecKHE€ CBOWCTBAa O€H30jJa: peakUud AJIEKTPO(UIBHOTO
3aMElICHUs, NPUCOSAMHEHHsI (TMIpUpOBaHUE, TrajloreHupoBanue). Peakius
ropeHusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toxiyona. [lomyuenue OeH3zona.
OCOOCHHOCTH XMMHYECKUX CBOWCTB cTupona. [lommmepuszamust cTHpoa.

CriocoObI nostyyeHus 1 IPUMEHEHNE apOMaTHUECKUX YIIIE€BOAOPOIOB

3.10

Cnuptel.  [lpenenpHble  OJHOATOMHBIE CIHUPTBHL. XHUMHUYECKHME CBOMCTBA!
B3aUMOJICHCTBME C HAaTpUEeM KaK CIOCOO0  YCTAaHOBJICHUS  HAJIWYHA
THIPOKCOTPYIMIBI, €  TaJIOTEHOBOAOPOJAaMH  KakK  CIOCOO  IMOJydEeHHUs
pacTBOpUTEIIEH, BHYTPU- U MEKMOJIEKYJIIpHAs AeruapaTanus. Peakuus ropenus.
Ilonydenune »staHona: peakuuss OpOXKEHUS TIUIIOKO3bI, THUApATallds OSTUIICHA.
OTUIEHIJIMKOIb U TJIMLUEPUH KaK IMPEICTaBUTENN IMPENEIbHbIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoilcTBa (eHona (peakuuud ¢ HaTpUeM, TUIPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

3.12

Anpnerusipl. XMMHYECKAE CBOWCTBA MPEAEIBHBIX aJbIETUI0B: THIPUPOBAHUE;
KAueCTBEHHbIE pEeaKkUuu Ha KapOOHWIBHYIO TPYIIY (peaklus «cepeOpsHoro
3epkanay, B3aumojeictaue ¢ rugpokcuaom menu (II). Tlomydyenue npenenbHbIX
aNbJETUIOB. OKHCJICHUE CIUPTOB, TUApaTauus aneTwieHa. AINETOH Kak

npeacTaBUTCIIb KETOHOB. OcobeHHoCTH pP€aKuu OKUCIICHHUS all€TOHA

3.13

KapOoHoBbIe KHCIOTBI. XWMHYECKHE CBOMCTBA TMPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUYECKUX CBONCTB MYPaBbUHOM KUCIOTHI.
[lonyuenue mnpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHUE
aJIKaHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, AbJIETUI0B. BbIciine npeaenbHble U

HCIIPCACIbHBLIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxusle >¢upbl u kupbl. CrocoObl TONYyYEHHUS CIOXHBIX 3(QHUPOB.
Obpatumocth peaknuu sTepuduxanuu. [IpuMeHeHue CIOXHBIX S(QHUPOB B
MUIIEBOH M TmapproMepHONH MNPOMBIIUIEHHOCTU. JKHUPBI Kak CIOXKHBIE 3()UPHI
[JIMLIEPUHA U BBICHIMX KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA KHPOB:
TUAPUPOBAHUE, OKHUCJIEHUE. ['Maponu3, WM OMBUIEHHE, XHPOB KakK CHocod
MPOMBINIICHHOTO TMOJYYEeHUS COJEeH BBICHIMX KapOOHOBBIX KHCIOT. MBUIA Kak

COJIM BbICHIHNX Kap60HOBBIX KHCIIOT

3.15

XVWMHUYECKHE CBOMCTBA TIJIFOKO3BL: PEAaKIMM C YYacCTHEM CIHPTOBBIX U




aNbJIETUIHON TPYII U MOJOYHOKHCTOe OposkeHue. [lpuMeHeHue ritoKo3bl, €€
3HAUYECHHUE B JKU3HEAECATEIBHOCTH Opranusma. Jlucaxapuasl: caxaposa, MajibTo3a.
BoccranaBnuBaonMe W HEBOCCTAHABIMBAIOLIME Jucaxapuibl. [ 'uaponus
nucaxapunoB. llomucaxapuabl: Kpaxman, riaukoreH. CTpoeHue MaKpOMOJIEKYI
Kpaxmania, TJIMKOT€Ha M LeUIoia03bl. Pu3nueckue CBOMCTBA KpaxMmala U
LEJUTI0JIO3bl. XHMMUYECKME CBOWCTBA Kpaxmaya: THUIpPOJIM3, KadeCTBEHHAas
peakuust ¢ MoJA0OM. XHMHYECKHE CBOMCTBA LIEJUIFOJIO3bl: THAPOJIN3, MOJy4CHUE
a¢upoB 1emnono3el. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,

aleTaTHBIN MIETK)

3.16

AMMHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHMUS: PEAKLMU C BOJOU, KHCIOTaMHU,
peakiusi TOpeHHs. AHWIMH Kak NpeACTaBUTEIb apOMaTHYECKUX aMHHOB.
XUMUYECKHE CBOWCTBA AHWIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOM
BOJIOM, okucieHue. [lonydeHue aMuHOB QJIKWIMPOBAHHEM aMMHaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

3.17

AMHUHOKHCIOTBl M O€nKu. AMHHOKHCIOTHI Kak aM(OTEpHbIE OpraHuYecKHe
coenuHeHusi. OCHOBHbIE aMUHOKHCIOTHI, OOpasyromiue Oeiaku. XHUMHUYECKue
CBOMcTBa O€JKOB: TUAPOJIN3, JEHATYpallMs, KaueCTBEHHbIE (I[BETHBIE) peaKluu

Ha OelKu

3.18

CtpoeHue W CTPYKTypa IOJMMEPOB. 3aBUCHUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUS MOJIeKyll. OCHOBHBIE CIIOCOOBI TIOJYYEHHUS BBICOKOMOJICKYJISPHBIX
COCIMHCHUI: peakiuy TMOJIMMEPH3alud U TOJUKOHAeHcanuu. Kiaccudukarms

BOJIOKOH

3.19

Nnentuduxaiums opraHnuecKuX CoeAMHEHUH. Perenne skcrepuMeHTaIbHbIX

3a7la4 Ha paCIlio3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enetnueckas CBsI3b MCKAY KiIaCCaMH OPraHUYCCKUX COEIUHEHUI

XUMUS U )KU3HDb

4.1

Xumusi B mOBceIHEBHOM >ku3HU. [IpaBuna Oe3omacHOW pabOThl C EIKUMH,

rOprOYMMU U TOKCUYHBIMU BEIICCTBAMU, CPCACTBAMHA OBITOBOM XMMHHU

4.2

Xumus U 300poBbe. XUMUS B MEIULIIUHE. XUMUS U CEIBCKOE XO3AUCTBO. XUMUS B
MPOMBIIUICHHOCTH. XHMMHUS U SHEPreTHKA: MPHUPOAHBIA M TOMYTHBIH HETIHOM
rasbl, X COCTaB M ucnoib3oBanue. CoctaB HepTH U e€ mepepaboTka (IPUPOTHBIE

WCTOYHUKHU YTIIEBOIOPOIOB)
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XuMusl U IKOJIOrva. XUMHUUYECKOE 3arpsa3HEHUE OKPYXKAIOLIEW Cpeabl U €ro
nocneacteus. Oxpana ruapocdepsl, MO4YBbl, aTMocdepsl, Giopsl u dayHsl OT
XUMUYECKOro 3arpsHeHus. [IpoOireMa OTXOZOB W TMOOOYHBIX MPOIYKTOB.

AJ'II)TCpHaTI/IBHI)IG HUCTOYHHUKH DHCPIruun

4.4

O6IJ_II/Ie MNPEACTABJICHUA O IMPOMBINUICHHBIX crocobax MMOJIY4YCHHUA XUMHUUYCCKHX




BEIIECTB (Ha IpHUMepe MPOU3BOJACTBA aMMHaKa, CEpHOM KHCIOTHI). YEpHas u
uBetHas  Mertamutyprus.  CTeknmo M CWIMKAaTHasg  MPOMBIIUIEHHOCTD.

HpOMBIIJ_IJ'IeHHaSI OpraHu4cecKas XHUMH. CBIpbé I oprT: aHUYECKOH

IIPOMBIILITIEHHOCTH
5 Tunel pacy€THBIX 3a1a4
51 Pacuérel Macchl BemecTBa Wik 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, MAaCcCe UM 00BEMY OHOTO U3 YUACTBYIOLINX B PEaKLUH BEIECTB
5.2 Pacuérsl TermoBoro 3¢ dexra peakunu
53 Pacuérel 00BEMHBIX OTHOLICHUH Ta30B IPU XUMHUYECKUX PEAKIIUAX
54 Pacuétsl macchl (00bEMa, KOTMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIUU, €CIIU
. OJIHO M3 BEILECTB JJaHO B U30BITKE (MMEET MPUMECH)
55 Pacuétsl MmaccoBoit min 00BEMHOM JOJIU BBIX0JA IPOAYKTA PEAKIIUH OT
. TEOPETUYECKH BO3MOKHOTO
Pacuétbl macchl (00bEMa, KOIMUECTBA BELIECTBA) IPOAYKTA PEAKIIUH, €CIIU OTHO
5.6 W3 BEILIECTB JAaHO B BUJIE PACTBOpPA C OMPENEIEHHON MAaCCOBOM JT0JIEH
PacTBOPEHHOTO BEIIECTBA
57 PacuéTsl ¢ ucnonb30BaHUEM MOHATHI «MaccoBast 10JIsD», «MOJISIpHAst
. KOHLEHTPALUsI», «PaCTBOPUMOCTH)
Haxoxnenue MonekynspHoil (popMysibl OpraHM4eCKOro BEIECTBA 110 €r0
5.8 IUIOTHOCTH ¥ MACCOBBIM JIOJISIM JIEMEHTOB, BXOASIIUX B €70 COCTaB, WJIU I10

MPOJYKTaM CrOpaHus




YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus; 10 knace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penakmueit Jlynuna B.B. Ob6mectso ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKiinoHEepHOE 00I1IECTBO
«M3narensctBo «lIpocBemenue»

* Xumus; 11 knace. yrnyonennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u np.; nox penakmueit Jlyanna B.B. O6mectso ¢
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIIECTBO
«M3parenscTBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

INabpuensn, O. C. Meroauueckoe nmocobue Xumus 10 kiacc. MIcTouHUK:
https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
INabpuensn, O. C. Meroanueckoe nocobue Xumus 11 kiacc. ICTOUHUK:
https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680¢ea.pdf
I"abpuensn, O. C. Xumus 10-11 knacc. ba3oBsiii ypoBeHb. MeToanueckoe
nocobue. Mcrounuk: https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf
["a6puensa O.C., OctpoymoB N.I'. Xumus. 10 knacc: HacronpHast kHura
yuurensd. - M.: [lpoda, 2004.

IMabpuensn O.C., OctpoymoB W.I'. Xumus. 11 knacc: HactonbHas kHura
yuutens. - M.: Jlpoda, 2004.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://m.edsoo.ru

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