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Kuposckoe 00s1acTHOE rocy1apcTBeHHOE 0011e00pa3oBaTeibHOE OI0IKETHOE

yupexaenue «J/JIuuen r. Maambrka»

PABOYAS TIPOT'PAMMA

yueOHOro npeaMera « XuMHUsI»
nias ooydaromuxcess 10-11 kaaccon

yriy0J€¢HHbI YPOBEHbD



[TOACHUTEJIbHAA 3AIINCKA

Pabouast mporpamma no XMMHHM Ha YpOBHE CpeJHEro ooO1iero oOpa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepainuuy, TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI CpeHero o0Iero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeaepalbHOM  rOCYyAapCTBEHHOM
obpaszoBarenbHOM yupexaenun . crapgapre COO, c yuérom Konnemnun
npenoAaBaHus ydeOHOro mnpeaMera «XuMHUsS» B 00pa30BaHUU OpraHU3ALUN
Poccuiickoit @enepanuu, peaqu3ymomUX 00pa3oBaTeibHbIE MPOTPaMMbl, U
OCHOBHBIX MNpUHLUIIOB «CTpareruum pas3BuTus BocnuTaHus B Poccuiickoi
®epnepanuu Ha nepuoj 10 2025 roga» (PacnopsikeHue OCHOBHBIX TPUHIUIIOB PO
oT 29.05.2015 Ne 996 - p.).

X¥MHsI Ha YpOBHE YIUIyOJIGHHOTO M3YYEHMs 3aHMMAaeT pPEeIlarolllee MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanus yuamuxcsa 10-11  xmaccos.
W3yyenue mnpeameTa, pealM3yeMoOro B YCIOBUSX JIU(PPEpeHIIMPOBAHHOTO,
npodUILHOTO0 00YyUYeHHMs, HAMpaBJICHO Ha obecredeHrne o01eoopa3oBaTeIbHON U
OOIIEKYJIbTYpHOH TMOATOTOBKM  BBIMYCKHUKOB  IIIKOJI, HEOOXOJUMBIX IS
aJanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
POJOJDKEHNS O0y4YeHUsI B OpraHu3alusx npodeccrHoHanbHOTO o0pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBIISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCHUILIUH. .

B mnporpamme 1no xumuum Ha3HadeHuE npeamera «XUMHS» I0Iy4aeT
NOJIpOOHYI0 MHTEPIPETALIMIO B COOTBETCTBUH C OCHOBHBIMHU MosoxkeHussMu OI'OC
COO o B3auMOOOYCIIOBICHHOCTH LIEJEH, COAEpKaHUsl, PE3yIbTaTOB OOYYECHUS U
TpeOOBaHMI K BBITYCKHUKAM TIOJITOTOBKH BBIMYCKHUKOB. CBHUIETENHCTBA TOTO,
YTO CIEAYIOIINE MPOTPAMMBI BHITIOTHSAIOT XUMUYECKHUE (PYHKITUH:

MH(OPMAITMOHHO-METOAMYECKasi, MpPeloCTaBIeHUE KOTOpOH oOecreynBaeT
MOJIy4YeHUE TMpEJCTaBICHUS O TpeIMeTe, COJepKaHUuHM, OOIlel CcTpareruu
oOydyeHusi, BOCHUTaHUSI W OOy4yeHHs: oOOydarouuxcsi B paMKax NpeIMeTa,
M3y4aeMoro B paMKax JIaHHOTO MpoQuis;

OpraHu3alMOHHO-TUIAHUPYIOLIAs, npeanoararonas oTpeJeIeHHE:
OpraHu3alMi CTPYKTYPUPOBAHHUS W MOCIEAOBATEIILHOIO HM3YYEHHS] HCXOJIHOTO
MaTepHuana, KOJIMYECTBEHHbIX M Kau€CTBEHHBIX €r0 XapaKTEPUCTUK; MOAXOIbI K
(OpMUPOBAHUIO COAEPKATETHLHOM OCHOBBI KOHTPOJISL M OLIEHKH 00pa30BaTeNbHBIX
JOCTHKEHUIM 00y4aroumxcs B paMKaxX MTOTOBOM aTTecTalu B (OpMe eTUHOTO
roCyJapCTBEHHOI'O 3K3aMeHa 110 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO N3YYEHUS XUMUU:

yCTaHaBJIMBAET NHBAPUAHTHOE MPEAMETHOE COMEepKaHue, 00s13aTeNIbHOE IS
U3Y4YCHUSI B paMKax OTACIBHOTO TMpoduisi, obecrnmeunBaeT CTaOUIBLHOCTh U
CTPYKTYpUpOBaHME  €ro Mo  KjaccaM, OCHOBHBIM  COJIEpP>KAaTeJIbHbIM
JMHUSIM/pa3zienaM Kypca;

JaeT MPUMEPHOE paclpeeleHue TeKYIIEro BpeMEHU, PEKOMEHyeMOro st
U3Y4YEHUS IEPBOM TEMBI;



MpeayiaraeT TMPUMEPHYIO  TOCJIENOBATEILHOCT  HM3YYCHHS  y4eOHOTO
Marepuansa C Yy4€TOM JIOTUKM T[IOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

JlaeT MEeTOaMYEeCcKyI0 MHTEPHpEeTalnio Lejeld U 3a7ad U3ydyeHus MpeameTa
Ha YriayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOuiero oOpa3oBaHMs, COJEPXKATENbHBIX XapaKTEPUCTUK OCHOBHBIX
pe3yibTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpamMMbl  CPEIHErO
obmero o0pa3oBaHus (JIMYHOCTHBIX, METANIPEIMETHBIX, TIPEIMETHBIX), a TaKKe C
y4€TOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX NEUCTBHI. 00ydJarOmerocs mo
OCBOCHHIO COJIEP KaHUS MTpeIMETa.

[To BceM Ha3BaHHBIM MO3WIHSAM B MPOTPAMME IO XUMHUU TMPEAYCMOTpPEHA
MPEEMCTBEHHOCTh ¢ OOy4YeHHEM XWUMHUHW Ha YPOBHE HAYAJIBHOTO OOIIEro
oOpazoBaHms. 3a 3aBUCHUMOCTHIO YCTAaHOBJIEHHOW TIPOTPaMMbl 1O XHUMHUU
o0s13aTeNbHOM (MHBAPUAHTHOM) COCTAaBISIONIECH COJAEpXKaHUs Kypca MpeaMera
«XUMHS» OCTaeTCs BO3MOXXHOCTb BBIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi J0JKHA OMPENESAThCA B COOTBETCTBUU C HANPABICHHEM KOHKPETHOT'O
npoduss 00yueHus.

B cootBerctBuM ¢ KOHHentyalnbHbiMU mnosioxkeHusmMu PI'OC COO o
HAa3HAUYEHUU TPEAMETOB 0a30BOro U YIIIYOJIEHHOTO YpOBHEM B cHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpeAaHEero ooIero obpa3oBaHUS
XUMHUS Ha YypOBHE YrIayONEHHOTO W3Yy4YeHUs HarpaBieHa Ha TOJydYeHUe
IIPEEMCTBEHHOCTH C MOCEAYIONIMM 3TaloM XMMHUYECKOTO 00pa30BaHUs B paMKax
W3YYCHUSI €CTECTBEHHO-HAYYHBIX W JTUCHUIUIMHAPHBIX MHCIHWIUIMH B By3aX. U
OpraHM3alysaX cpeaHero mnpodeccuoHambHOro oOpa3oBaHus. B 3Toil cBs3n
U3ydeHue mpeaMeTa « XuMus» OPUEHTUPOBAHO UCKITIOUYUTEIHLHO HAa PACIIUPEHUE U
yrayOneHne TEeOpPETHYEeCKOW W MPAKTHYECKOW TOATOTOBKH  OOYJaromIuXcs,
BBIOPABIIIUX OIpPEACNICHHbIN NMPoduiab 00yueHus, B TOM YUCIE C MEePCHEKTUBHON
MOCJIEIOBATEIBLHOCTIO TOJYUYEHHUsS] XMMUYECKOro 00pa30BaHUsi B OpraHU3aLMSIX
npodecCUOHAILHOTO 00pa3oBaHus. JI000Bb K 3TOMY,

CocTapnsomUMH TpeIMeTa « XUMHUs Ha YPOBHE YIIIyOJIEHHOTO M3yYeHHUS
ABIIAIOTCSL YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» U «OO0mias u
Heopranuyeckas xumus». [Ipu nmoaxone paccMaTpuBaroTcs 0TOOp M OpraHu3alus
CTPYKTYPHOTO COJI€pXkaHUs, KypC B MpPOrpaMMe MO XMMHUH 332 OCHOBY BKJIFOUEH
OI'OC COO B HacTOAIMX pPA3NUUYUSAX 0a30BOro M YIIIyOJIEHHOTO YpOBHEH
W3YUYCHUS TIOJIOKESHUS TIPEeIMETA.

OcHoBy conepkanus KypcoB «Opranunyeckas xumusi» u «OOmas u
HEOpPTraHWYECKass XHMHS» COCTABJSIET COBOKYMHOCTh IPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIUXCS K 0a30BOMYy HM3YYECHHIO MpeaMeTa. JTa CHCTeMa 3HaHWUU
TpeOyeT 00s3aTeIbHOTO TEOPETUIECKOTO JOMOTHEHHS, MTO3BOJIIONIET0 OCO3HAHHO
OCBOUTBH OOJIBIINI 00beM (PAKTOJOTHUECKOTO Marepuasa. Tak, Ha yriyOJa€HHOM
YpPOBHE  HMMEETCS  BO3MOXHOCTb  M3YYEHHS  IpeIMeTra, O0OECIeYeHHOIro
3HAUYUTENLHOTO YBEIMYEHHUsS] O00BbEMA 3HAHU 00 BJIEMEHTapHBIX AJIEMEHTAaX U
CBOMCTBAax MX CBA3ECH HA OCHOBAaHUM PACIIUPEHUS U YIIIyOJICHUS IPEACTABICHUN O
CTPOCHHUHU BEIIECTB, XUMUYECKUX CBA3EH U 3aKOHOMEPHOCTEN MPOTEKaHUS MOTOKA,
paccMaTpuBaeMbIX C TOYKH 3PEHUS] XMMUYECKONW KUHETUKH U TEPMOJUHAMUKH.



N3yuenne mnepuoanueckoro 3akoHa u Ilepuonuyeckoil CHUCTEMBI OCHOBHBIX
3JIEMEHTOB OCHOBAHO HAa COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX IPEICTABICHUIX
O CTPOCHHMM aTroMa. XUMHYECKas CBS3b C TOYKAMHU ONPEIEIICHUS COCTOSHUS
U3MEHEHUH IIpU €€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKE C TOUKAMU ONPEEIECHUs
COCTOSIHUSL €€ oOpa3zoBaHus. M3yueHue Tuma Marepuajga BBIIOIHAET METOJBL,
IPEJICTAaBICHHBIE B 3JEKTPOXUMHUUYECKUX IMPOLIECCaX U AJIEKTPOIM3E PACILIaBOB U
pacTBOpOB BellecTB. B Kypce oOpraHMyeckoil XHMMHUU IIPU PacCMOTPEHHUU
TPaJUIIMOHHBIX CIOCOOHOCTEH coenMHEHUsT 0co00e BHHUMAaHUE YJIENIeTCs
BOIPOCAM 3JIEKTPOHHBIX YPPEKTOB, O B3AUMHOM BIHSHUH aTOMOB Ha MOJIEKYJIBI U
MEXaHU3MBI.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COACPKAHUM KypCOB XUMHUU
yIIyOJIEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB OMpPEEICHHOT0 Mpoduis (TIaBHBIM
o0pa3oM MO HUX CTPYKType U XapakTepy JOIOJHEHUs K oOmeil cucreme
IPEIMETHBIX 3HaHMI) OKa3bIBalOT BIIMSHUE COOTBETCTBYIOLIME NpEAMETHI. Tak,
HalpuMep, B COJAEPKAHUM NPEIMETOB Ul 3aHIATHH XMMHKO-(DU3HMUECKOTrO
npoduis O0JbIIOe 3HaUYCHHE OyAyT MMETh AJIEMEHTHl YuyeOHOro Marepuala Io
oOmeit xumun. [Ipu u3yueHun npeamera B JaHHOM CIIy4ae akLEHT OyAeT cIenaH
Ha OOIIHOCTb METO/OB IO3HAaHMs, OOLIHOCTb COJHEYHON 3HEPTUHM U TEOPUU B
XUMHH U (U3UKE: aTOMHO-MOJEKYJSpHas Teopust (MOJIEKYJsIpHas Teopus B
(u3MKe), 3aKOHbI COXPAaHEHUS MAacChl W DSHEPruu, 3aKOHbl TEPMOJUHAMUKHU,
3IIEKTPOJIN3a, IPECTABICHUS O CTPOCHUHU BEUIECTB. U APYTOE.

B TOo Xe BpeMs B cCOAepKaHUM TpeAMETa s KJIacCOB XHMMHKO-
ouonoruueckoro npoduias OONbIINI YIAeNbHbII Bec OyleT UMETh OpraHudecKas
xumus. B sToM cimydae umeercs BO3MOXKHOCTH [UJIsi Oojiee OOCTOATEIHHOTO
XUMHYECKOTO PACCMOTPEHHUS OpraHU3alluu KIETKU KaK OMOJIOTMYECKON CHCTEMBI,
B COCTaB KOTOpPOM BXOJST, HAmpUMeEp, TaKUEe CTPYKTYypHbIE KOMIIOHEHTHI, Kak
JUNUJIbI, OETIKHU, YIIIE€BO/Ibl, HYKJIEUHOBBIE KUCIOTHI U Apyrue. [Ipu sToMm 3HaHUSA O
COCTaB€ M CBOMCTBAaX IPEACTABUTEIEH OCHOBHBIX KJIACCOB IPHUBEAEHBI JJIs
U3y4EHHUs 0COOEHHOCTEHN MPOLIECCOB (DOTOCUHTERA, ABIXAHUS, TUIIEBAPEHUSI.

B nmane ¢opMupoBaHHs OCHOB HAay4HOI'O MHMPOBO33PEHMS, OCBOEHUS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITA IPAKTUYECKOTO NPUMEHEHHUS HayUHbIX
3HAaHUW U3yYEHHE IpeaMeTa « XUMHUsA» Ha yriayOJIeHHOM YpOBHE, OCHOBAHHOM Ha

MEXIPEAMETHBIX CBA3SIX C Y4EOHBIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4dHbIe TpeaMeThl», «Martematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3ydyenun y4yeOHOrO mpeamera «XUMHsS» HA YrIIyOJIEHHOM ypOBHE, a
TaKkK€ Ha ypoBHE 0a30BOro M cpeaHero odOmero obOpazoBaHus (Ha 0a30BOM
yYpOBHE), TMepBasi NEPBOCTENEHHAs MHHOBAIMOHHOCTH SIBJSIETCS OCHOBOW OCHOB
HAyKM XMMHHM Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOTO
4eJI0BEKa U OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. Pemienue 31oil 3anaun
Ha yriayOJeHHOM YpPOBHE M3YYEHMs MpEeAMETa MPEAIosaraeT JTOCTH)KEHUE TaKUX
1eJIeH, KakK:

IPEICTABICHHbIE KOHCTPYKLIMHU: O MaTepUalbHOM €IUHCTBE MMUpa,
3aKOHOMEPHOCTH M II03HABA€MOCTb MPHUPOJbI, O MECTE€ XHMHUU B CHCTEME
COBPEMEHHOM HayKH U €€ BelylllUe pojid B 00€CIIEYEHUH Pa3BUTHSI YEJIOBEUECTBA!



B o0OecrieueHnu npobsieM aIbTEPHATUBHOM, DHEPTETUYECKON u
IPOJAOBOJIBCTBEHHOM O€30IIaCHOCTH, B Pa3BUTUM MEIULMHBI, CO3/aHUU HOBBIX
MaTepUasgoB, HOBbIX HCTOYHUKHM DHEPIUH, B OOECHEUEHUU Pa3yMHOIO
IPUPOJIONIOIB30BAHUS, B MPEEIIaX MUPOBO33PEHUS U OOLIEHN KyJIbTyphl YEIOBEKA,
a TaKXKe DHKOJIOTMYECKOTO OOOCHOBAHHOI'O OTHOLIEHHS K €ro 3J0pOBBIO U
IIPUPOTHOM CpPEAE;

pa3BUTHE CHUCTEM 3HAHUN, OOOCHOBAaHME HMX HA OCHOBE XHUMHYECKHX
UCTOYHUKOB  €CTECTBEHHO-HAy4YHOM  KapTUHbI  MHpa:  (PyHIaMEHTAIbHBIX
00BSICHEHUH, COTHEYHOU SHEPTUHN U TEOPUN XUMHH, COBPEMEHHBIX MPEICTaBICHUN
O CTPOEHHUAX BEIIECTB HA Pa3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJSIPHOM, O TEPMOJMHAMUYECKMX M KHHETHYECKMX NpPHHIMMIAX,
NPOTEKaHUU SKOHOMHMYECKOrO0 IOTEHIManaa, O XHMHYECKUX PaBHOBECHU,
pacTBOPOB U AMCIEPCHBIX Pa3MBIILICHUH, 00OCHOBABIINX HAYYHbBIE MPUHIUIIBI
XUMHUYECKOT0O IIPOU3BOJICTBA;

cpeacTBa 'y oOydarolMXcsi OCO3HAHHOIO INMOHMMAHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX 3HaHWM ISl OOBSICHEHHMsI OCHOBHBIX HMJEH M MpoOJIEM COBpEMEHHOU
XUMHH, 711 OOBSCHEHUS U MPOTHO3WPOBAHUSA, B COOTBETCTBUU C €CTECTBEHHO-
HAy4YHOM TMPUPOAOH; TI'PaMOTHOTO pEIICHHS MpoOJeM, CBS3eH C XUMHUEH,
IPOrHO3UPOBAHMS, AaHAJIN3a U OLIEHOK C TOUKH 3pEHUs 0€30I1aCHOCTH MOCIEACTBUN
OBITOBOM M  TNPOM3BOJCTBEHHON  JI€ATENBHOCTH UEJIOBEKA, CBA3AHHOW C
XUMHYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepabOTKOM BEIECTB;

yrayOieHne  MpEeACTaBIEHHBIX O  HAay4YHbIX  METOAAaX  IO3HaHWUS,
HEOOXOJUMBIX AJI MPUOOPETEHUs YMEHUI, OPUEHTUPOBATHCSI B MUPE BEIIECTB U
o0BsicHeHU#1, 000CHOBaHHE, OOOCHOBAaHHME MeCTa B MPHUPOJAE, B MPAKTUUECKOU
JEATEIbHOCTH U MOBCEIHEBHOM KU3HHU.

B nutane nepBooYepeIHON peanu3aluy BOCIIUTATEIbHbBIX U Pa3BUBAKOIINX
(YHKIUI LIETOCTHOCTH CUCTEMBI CPEIHEro O0IIero oOpa3oBaHUS NMPU M3YyUYEHUU
npeaMera  «XuUMHUs» Ha  yIIyOJI€HHOM  ypoBHE 0OCOOyH — aKTyalbHOCTh
IPUOOPETAIOT TaKUE LIEJU U 3a/1a4H, KaK:

BOCIHMTAaHUE YOS KIEHHOCTH B ITO3HABAEMOCTH IPUPOJIbI, KPUTHKA ITpoliecca
TBOPYECTBA B 00JIACTU TEOPUU U MPUKIIATHBIX MUPOBBIX MCCIEA0BaHUN B 00JacTH
XUMHH, METOJIBl BO33PEHMS, COOTBETCTBYIOIIAs COBPEMEHHOMY B3Ny Ha
pa3BUTHE HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO U CaMOBOCIIUTAHUIO Ha OCHOBE dbopMupoBaHus
00IICYCTIOBEUECKHUX [IEHHOCTEH;

pPa3BUTHE IIO3HABATENIbHBIX MHTEPECOB, MHTEUIEKTYaJbHBIX U TBOPYECKUX
crocobHocTell 00ydJaromuxcs, 00eCeYeHne y HUX CO3HATEeNIbHOTO OTHOIICHUS K
caMOOOpa30BaHUIO W HEMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBUIO YCIENTHOU
npo(hecCUOHATBHON M OOLIECTBEHHOMN JEATEIbHOCTH, OTBETCTBEHHOIO OTHOIIECHHUS
K CBOEMY 3/I0pPOBBIO U BEJEHUS 30pOBOro o0pa3a KU3HH;

YIPABIIIET YMEHUN U HABBIKOB Pa3yMHOI'O IIPUPOAOIIOIB30BaHUS, PA3BUTHS
COOCTBEHHOM  KYJbTYpbl, HPHOOpETEHUs  OmbiTa  OOIIECTBEHHO-NOJIE3HON
NEATEITbHOCTH.



OO6miee YKMCIIO dYacoB, NPEIYCMOTPEHHOE JUIsi W3YYCHUS XUMUU Ha
yTIIyOJICHHOM YPOBHE cpeaHero obiiero oopazoBaHus, coctariser 204 vaca: B 10
kiacce — 102 (3 gaca B Henento), B 11 kimacce — 102 (3 yaca B Hezelno).

BocnuraresibHblil KOMIIOHEHT (M3 padoyeit nporpammbl KOI'OBY
«JIuneit r.MaambLKa)

Peanu3anuss ~ BOCHOMTATEeNIbHOIO  MOTEHLMANA  YPOKOB  (YpOYHOH
JESITEIbHOCTH, AayIMTOPHBIX 3aHATHM B paMKaX MaKCUMaJbHO JOIYCTHUMOM
yueOHOW Harpy3ku) MOXKET MpeaycMarpuBaTh (YKa3bIBalOTCSI KOHKpPETHBIE
MO3UINH, UMEIOIIUECS B 00pa30BaTeIbHON OpraHU3aliy U 3alNIaHUPOBAHHBIE):

BBIOOP METONOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOIIMX BOCHHUTATEIHHOE
BO3/ICHCTBHE HA JIMYHOCTH B COOTBETCTBUU C BOCHHUTATEIHHBIM HJI€AJIOM, LIEJbIO U
3aJlayaMyd  BOCIIMTAHMSI, LEJIEBBIMU OpPUEHTHPAMHU PpE3YJIbTaTOB BOCIHUTAHUS;
peanu3aluio IpUOpUTETa BOCIIMTAHUS B yUEOHOM NeATENbHOCTH;

[PUBJICUEHUE BHHUMAaHUs OOydalolUXCsi K LEHHOCTHOMY  acCIEKTy
U3y4yaeMbIX Ha YypOKax IpPEAMETOB, SBICHUW U COOBITUH, WHULUHUPOBAHUE
00CYX€HHUI, BBICKa3bIBAHUI CBOEr0 MHEHHS, BBIPAOOTKH CBOETO JUYHOCTHOTO
OTHOILIEHUS K U3y4aeMbIM COOBITUSM, SIBICHUSAM, JIULIAM;

IPUMEHEHUE NHTEPAKTUBHBIX (OPM yueOHOW pabOThl - UHTEIUIEKTYaJIbHBIX,
CTUMYJIUPYIOIUX TO3HABATEIbHYI0O MOTHBAIMIO, UTPOBBIX METOIUK, TUCKYCCHIA,
JAIONIMX BO3MOXHOCTb MPHOOPECTH OMNBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOTa;
IpynmoBoil paboThl, KOTOpask y4UT CTPOUTH OTHOUICHMSI U ICHCTBOBATh B KOMAaH/IE,
CIOCOOCTBYET Pa3BUTUIO KPUTUUECKOTO MBILUICHUS;

noOyxaeHne oOy4aromMxcsi COOMIoNaTh HOPMBI TOBEACHMS, IIpaBHIIA
OOLIEHHs CO CBEPCTHUKAMHM U MEJAarorndecKuMu pabOTHUKaMH, COOTBETCTBYIOIINE
yKiaay oOuieo0pa3oBaTesIbHON OpraHM3aliM, YCTaHOBJIEHUE U  HOJACPKKY
n00pokenaTeIbHON aTMOC(ephl;

OpraHM3alMl0 HACTAaBHUYECTBA MOTUBUPOBAHHBIX M  3PYAUPOBAHHBIX
00y4aronuxcsi HaJl HEYCIEBAIOIIMMU OJIHOKJIACCHUKAMM, B TOM UYHUCJE C OCOOBIMU
o0Opa3oBareiabHBIMU  MOTPEOHOCTSAMHM, JAIOIIET0  OOydYaroUMCS  COLHUAIbHO
3HAYMMBIH OIBIT COTPYAHUYECTBA U B3aMHOM TOMOIIY;

UHUIMMPOBAHUE W MONIEPKKY  HCCIENOBATEIbCKOM  JIE€ATEIbHOCTU
00yyJaronuxcs, IIaHUPOBaHUE U BBITIOJTHEHHE VHANBUIYaJIbHbBIX u
IPYMIOBBIX MPOEKTOB BOCIUTATEIHLHON HAIPABIECHHOCTH.

COHEPXAHUE OBYUEHUA
10 KITACC, OPTAHUYECKAA XUMUKA
Teopernyeckre OCHOBBI OPraHUYECKON XUMUMU.

[IpeameT U 3HaUYE€HHE OPTraHUYECKONM XHWMHH, MPEACTABICHHE O MHOTHUX
00pa3ax U3MEepEeHHbIX COCAMHEHUM.



DJEKTPOHHOE IBMKEHHE aToMa IMPOU30LUIO: TPOMKOE U BO30YXAEHHOE
COCTOsiHME. BaneHTHple BO3MOXKHOCTM aTOMa OKaXyTcs. XMMHYECKass CBsI3b B
YKa3aHHbIX COEIUHEHUSX. Tumbl rudOpuau3aluu aTOMHBIX opOuTaned 1o
cTopoHaM. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW CBsI3U (OOMEHHBIN U TOHOPHO-
aKUENTOpHbIM). TuNBl NEPEeKphITHS aTOMHBIX OpOUTaNel, G- M T-CBS3U.
OnvHapHas, JBOiHass MW TpoWHas cBA3b. CIOCOOHOCTH pa3pbiBa CBs3ed B
MoJieKynax BewecTB. llpennoxeHue o cBOOOJHOM pajukaie, Hykieopuie u
anekTpodue.

Teopust pe3ynpTaToB NONY4YEHHBIX pe3yapTratoB A.M. bytnepoBa un
COBPEMEHHOE NPEJICTABICHUE O MOJIEKYJEe. 3HAYCHUE NMPUBENCHHBIX PE3YJIHTATOB
coenuHeHuil. MonekynsapHble U CTpYKTYpHBIE popMyiibl. CTpyKTypHBIE (POPMYJIBI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpAILCHHAs, CKejleTHas. M3omepusa. Buael
U30MEPUU: CTPYKTypHas, TNPOCTPAHCTBEHHas. OIJEKTPOHHbIE dS(PPEKTh B
MOJIEKYJIaX MOJYyYEHHBIX pPe3yIbTaTOB (MHIYKTUBHBIE U ME30MEPHBIE d(PPEKTHI).

IIpencraBnenne o  knaccudukanuu — BemecTB.  llpemioxenue o
¢yHKkMoHanpHOW rpynne. l'omosorus. I'omonornueckue psapl. CucremHas
HOMeHKatypa pe3ynbraroB usmepeHuil (MIOITAK) u TpuBuaibHble Ha3BaHUsA
OTJEJIBHBIX NIPEACTABUTENCH.

Oco0enHocTu U Knaccuukanms yKkazaHHbIX Nokazarened. OKUCINTENbHO-
BOCCTAHOBUTEJIbHBIE COCTOSIHUS B OPraHUYECKON XUMHUH.

OKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHUs BELIECTB M HMX IMPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 00pa3laMu MOJYyYEHHBIX BEIIECTB U MaTEpPHAIOB Ha UX OCHOBE,
OTIBITHI IO MPEBPAIICHUIO BEIIECTB MPHU HarpeBaHUU (IUIaBlIEHUE, OOYTIMBAHUE U
TOpPEHUE), CO3JaHUE MOJENIEN MOJIEKYJI U3MEPSEMBIX BEILIECTB.

YrneBonopoasl.

Anxanbl. ['oMonorudeckuit psij ankaHoB, oOmas Gpopmyiia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB, Sp 3 -
ruOpuau3aiusi aTOMHBIX OpOuTanel BOKpPYyr, o©-CBsA3b. Du3nyeckue CBOMCTBA
AJIKAHOB.

XMMHYECKHE CBOMCTBA alKaHOB: (GOpMbI MpPeoOpa3oBaHuUs, U30MEPU3AIUH,
JNEruIpUPOBaHUs, IUKIU3AIMK, MMUPOJIU3a, KpeKuHra, ropenus. llpencrabienue
MEXaHU3MOB Ha (pOHE HEKOTOPOH 3aMEHBI.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U MPUMEHEHUS aJTKaHOB.

Huknoankansl. OOmias ¢popmyina, HOMEHKIATypa U uzomepusa. OcobeHHoCTH
CBOICTB M CBOMCTB MHUKPOOPTaHU3MOB (IIUKJIOIMPOIAH, HUKIOOYTaH) U OOBIYHBIX
(LMKJIOMEHTAaH, LMKIOTeKCaH) MLMKJIOAIKaHOB. BoO3MOXHOCTH TMOJIy4YeHHUS U
NPUMEHEHHUS IUKIJIOATKAHOB.

Ankenbl. ['oMonornueckuii psii ajakeHoB, oOmias Gopmya, HOMEHKIATypa.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl alKeHOB, sp 2 -
rubpuau3anys aTOMHBIX OpOWTaneil BOKpPYr, 6- U m-cBsi3u. CTpyKTypHas Hu
reomerpuueckas (Uuc-TpaHc-) wu3omepus. @Dusnueckue CBOWCTBAa AaIKEHOB.
XUMHYECKUE CBOMCTBA: COCTOSHHSI MpPH COECJUHEHHUSAX, MpPEBpalleHus B O-
NOJIMOHUSL TpH JABOWHOW CBSI3M, MOJUMepU3aluu W okucieHus. [Ipasuio



MapxkoBHuKoBa. KauecTBeHHbIE SIBJICHUS Ha JBOMHYIO CBsI3b. CIIOCOOBI MOTy4eHHUs
Y IPUMEHEHUS AJIKEHOB.

Anxaauensl. Knaccuduxanus ankaaueHoB (CONpsHKEHHbIE, H30JIMPOBAaHHbBIE,
KyMyJaupoBaHHble ). (OcoOeHHOCTH TpOSBICHHUS U IIOJIE3HBIE CBOWCTBA
CONpsKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenuda. I[lomumepuzanus
CONpsKEHHBIX TUEHOB. CrI0cOObI MOTYYEHHsI U TPUMEHEHUS aIKaUEHOB.

Anxunbl. ['oMonoruueckuid psij alnkuHOB, o01as Gopmysa, HOMEHKIATypa
U U30MEpPHsL. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTanell moBepHyTa. Pu3nueckue CBONCTBA AJIKHUHOB.
XUMHUYECKHE CBOWMCTBA: PexXUM NMpHUCOeAMHEHUS, JUMEPU3ALMNA U TPUMEPU3ALINH,
okucieHus. KHCIOTHbIE CBOMCTBA QJIKUHOB, NPOSIBIISIIOT KOHUEBYK) TPONHYIO
cBs3b. KauecTBeHHble palbOTHI MO TpoiHOM cBA3M. CHocoObl MONydYeHUs U
IIPUMEHEHUS AJIKUHOB.

ApoMatudeckue yriaeBoaopoisl (apeHsl). ['oMojormyeckuili psia apeHos,
oOmas Gopmysa, HOMEHKIATypa U U30MeEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MouieKyad Oen3ona. ®dusnueckue cBoicTBa apeHOB. XHUMHUYECKHE
CBOIiCTBa O€H30Jla W €ro TOMOJIOTOB: IPEBPALLECHUS B OCH30JbHBIA KOJBLE U
YTIEBOAOPOAHBIA PAJUKAN, IPOLECCH NPUCOCAUHEHUS, OKHUCIECHHsS TOMOJIOTOB
Oenszona. IlpencraBneHue 00 OpPHUEHTUPOBOYHOM JIEWCTBUM 3aMECTUTENIEH B
OCH30JbHOM KOJBLE Ha MpPUMEPE AIKUIbHBIX PaJUKalIOB, KapOOKCHIIBHBIX,
THAPOKCHIIBHBIX, aMHHO- M HHUTPOTPYII, aTroMoB rajoreHoB. OcoOeHHOCTH
corctBa crupona. llomumepusamus crupona. Bo3MOXHOCTM TMOJMydeHUS U
IIPUMEHEHUS apOMATUYECKUX YIJIEBOAOPOIOB.

[Ipuponnsiii ra3. Ilomyraeie HedTsHble ra3pl. Hedth m ee perucrpanus.
KamMeHHbIi yroiab U mIpoAyKThl ero nepepadotku. CrocoObl nepepaboTku HedTu:
NEPErOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHil), pUGOPMUHT, MHPOJIHU3.
ITponykTsl nepepaboOTKu HEPTH, UX IPUMEHEHUE B IPOMBILUIEHHOCTH U B OBITY.

['eneTnyeckast CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHNPOU3BOJHBIX YIJIEBOJIOPOJOB. Peakuuu
3aMEeHbl TrajoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIIy ,[HaHOTpynmy
amuHorpynny . JleficTBUe Ha TaJIOT€HNPOU3BOJHBIE BOJHOIO U CIHUPTOBOTO
pactBopa mEnoun. B3anMozeiicTBue nuUrajioreHajJkaHoB C MarHUEM U IIMHKOM.
[IpenyioxkeHne 0O METAUIOOPTAaHUYECKUX COSAUMHEHUsx . lcmomp3oBaHue
TaJIOTEHIPOU3BOIHBIX  YIJIEBOJIOPOAOB B OBITY, TEXHHKE ¥ TPU CHUHTE3C
XUMUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOJIbI M3y4YeHUs BEIIECTB M HX TNPEBPAICHUN:
dbu3ndecKkue CBOMCTBA  yIIEBOJAOPOJAOB  (PacCTBOPUMOCTH), KauyeCTBEHHBIE
YTIAEBOAOPOABl PA3IMYHBIX KJIAcCOB (0OeciBeYrMBaHWE OpPOMHOM WM HOAHOU
BOJIbI, PACTBOP NE€PMaHTaHaTa Kajus, B3aUMOJCHCTBUE alleTUJIEHA ¢ aMMHUAYHbIM
pactBopoM okcuaa cepedpa(l)), kauecTBEeHHOE OIpeseeHne U KOHILECHTpAIKsS B
METO/bl TOJY4YEHUs OSTUJIEHa M HW3YYEHUE €ro CBOMCTB, O3HAKOMJIEHHE C
kosutekusaMu «HedTe» u «Yronby, ¢ BBIOOpKaMU TIacTMacC, Kay4yKoB U PE3UH,
MOJICIUPOBAHUE MOJIEKYJI yIIEBOAO0PO/IOB u raJIOreHIPOU3BOTHBIX
yTI€BOJAOPOIOB.



Kucnoponconep:xaiiue opraHudecKue COeJUHEHMS.

IIpenenbHble OnHOATOMHBIE CcHUPTHL. CTpoeHHE MOJEKYJd (Ha OCHOBE
MeTaHoJa W 9TaHoya). ['oMosiornueckuil psg, oOmas Qopmyrna, U30MEpHUs,
HOMEHKIaTypa U kiaccuukanus. @dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOJOpOnIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIUPTOB.
Xumnyeckue cpoiictBa: CrnocoObl npeoOpa3oBaHusi, NErHpaTaldd, OKHUCICHUS,
B3aMMOJCHCTBUSI C  OpPraHMYECKMMH ¥  HEOPraHUYECKUMH  KHCIOTAMH.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHIL. J[efiCTBHE 3TaHOJIA U METAHOJIA
Ha opraHu3M uejoBeka. CrocoObl MOJTy4YeHHs] W NPUMEHEHHUS OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH OpraHu3Ma U
IIOJIE3HBIE CBOWCTBA.

MHoroaroMHble CHOUPTHl — STWJIEHIJIMKONb W IMLEpUH. DPusnyeckue u
XMMHMUYECKHE CBOMCTBA: (popma MpeBpalleHUs], B3aUMOJEHCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHMHU KHCJIOTAMH, KAueCTBEHHAs peakUusi Ha MHOIOaTOMHBIE
cnuptel. [lpeacraBieHue MexaHHW3Ma BKJIHOYAET HYKICO(DUIBHYIO 3aMEHY.
HeiictBue Ha opraHu3m denoBeka. CrocoObl MNOIy4eHUs] U NPUMEHEHHUs
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHue MOJEKYJ, B3aUMHOE BIMSHHME THIPOKCOIpyNN U
oenzonpHOTO siapa. Pusmyeckue cBoiicTBa ¢eHoma. OcoOEHHOCTH CBOWCTBA
¢enona. KauectBennole siBnenus Ha ¢enon. Toxcuunblii (enon. CrocoOb
noJTydyeHus: U mpuMeHeHus GpeHona. GenonpopmanpaeruaHas CMOIa.

KapOoHusnbHble COETUHEHHS] — aIbJerHbl MU KETOHBL. JIEKTPOHHOE
CTpoeHHe KapOOHWIBHOM rpynimbl. ['oMonornueckue psasl anbAeTUA0B U KETOHOB,
obmas hopmyina, nzoMmepusi 1 HoMeHKIaTypa. Ou3nyeckne CBOWCTBA ANTbJETHIOB
U KETOHOB. XHMMMYECKHE CBOMCTBAa albJETHMJOB U KETOHOB: YCJOBHUSA
npucoenuHeHnsa. OKuUCIEHHE anbIeruioB, kauecTBo. COCTOSHUE ajbAETUIOB.
Crioco0blI OJTy4Y€HUs U IPUMEHEHUS aJIbJIETHJI0B U KETOHOB.

OnHOOCHOBHBIE  MpeAeibHble  KapOOHOBblE  KHUCIOTBHL. OcoOeHHOCTH
COJIEp)KaHUsl MOJIEKYJl KapOOHOBBIX KUCIOT. M3oMepuss U HOMEHKIATypa.
dusnyeckre CBOWCTBA OJHOOCHOBHBIX IPEAENIBHBIX YIJEPOAHBIX KUCIOT.
BonoponHbie cBsI3u MEXIy MOJEKyJIaMU KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOICTBAa: KHCIOTHBIE CBONCTBA, peaKUUs dSTEepUPHUKAIMHN, PEAKIUSI C
NPUMEHEHHUEM YTJIEBOJIOPOAHOrO panukana. OcOOEHHOCTH CBOMCTBA MypaBbUHOU
kucaoThl. [loHsATHE O MPOM3BOAHBIX KAapOOHOBBIX KHUCIOTaX — MPOCTHIX 3dupax.
MHuoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTBA HEMpPEAETbHBIX U
apoOMaTHYECKHUX KapOOHOBBIX KHCJIOT, IUKapOOHOBBIX KHCJIOT,
TUAPOKCUKApOOHOBBIX KHUCIOT. [IpeactaBuTenu BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBAasi, MAJIbMUTUHOBAs, OJEUHOBAas, JIMHOJEBAs, JIMHOJEHOBAs KUCJIOTHI.
Crioco0b!I oJTyueHus: ¥ MPUMEHEHUs! KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upel. ['omonornueckuil psa, odmas (opmyna, U3oMepus U
HOMEHKJIaTypa. Pu3nyecKkue 1 XUMUYECKHE CBOMCTBA: THAPOIU3YETCS B KUCIION U
LIEJIOYHOM Cpelie.



Kupsl. Crpoenue, ¢u3nuecKkue U XUMHUYECKHE CBOWCTBA CHUJIbHBL
TMJIPOJIU3YIOTCS B KHUCIOHM M 1enouHoil cpene. OcCOOEHHOCTHM CBOWCTBA
CoZIepKAIIMX OCTATKU HENPENEIIbHBIX )KUPHBIX KACIOT. JKHUpBI B mpupoze.

MBpb114 Kak TBep/ble BhICHINE KapOOHOBBIE KUCIOTHI, UX MOIOIIEE ACHCTBUE.

OO0uue xapakrepucTuku nposiBinenus. Kiaccugpukanus npoBogurcst (MOHO-,
IU- ¥ nosmcaxapusl). MoHocaxapuapl: I0Ko3a, GppykTo3a, rajakrosa , pudosa ,
ne3zokcupuOo3a . Pusnyeckue cBoiicTBa U npedbiBaHue B npupoae. GoTtocuHres.
XUMUYECKUE CBOMCTBA TIIOKO3bI: JlelicTBUE Tpu yHOTpeOJEHHH CIUPTOBBIX U
aJIbJICTUTHOM TPYII, CIIUPTOBOE M MOJKHUCIOe OpokeHue. [IpruMeHnenune rioKo3bl
MMEET 3HAYECHME I KU3HENESATEIbHOCTH OpraHusma. Jlucaxapuuabl: caxaposa,
MajgpTO3a W  JAKTO3a.. BoccTaHaBIMBaKOImIME W HEBOCCTAHABIMBAIOLINE
aucaxapuael. I'mapomns nucaxapunoB. Haxoxzaenue B mpupoae W INPUMEHEHHE.
[Tonucaxapuapl: Kpaxmaj, TJIUMKOreH M Leunoiio3a. CTpoeHue MaKpOMOJIEKYJ
Kpaxmana, IJIMKOTeHa U Leiunoio3bl. (dusumdeckne CBOMCTBA Kpaxmana H
LEJUTIONIO3bl. XMMUYECKHE CBOMCTBA KpaxMalla: TUAPOIIN3, KAYeCTBEHHAsI PEAKLUs
¢ MogoM. XUMHYECKHE CBOMCTBA LIEJUIFOJIO3BI: THUAPOJIM3, IMOIy4eHHE 3(PUPOB
1es0a03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIEPUMEHTAIBHBIE METOJbl HM3y4YEHHUs BELIECTB M MX IPEBPAILLCHUIN:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE, B3aMMOJICUCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJIEHUE 3TWJIOBOTO CIUPTA B aJbACTHU] HA PACKAIEHHONW MEIHOW IPOBOJIOKE,
OKHUCJIEHUE 3TUJIOBOIO CHUPTA AUXPOMATOM Kajus (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), KAYECTBEHHbIE PEAKLIMH Ha aibJeruipl (C THUAPOKCHUIOM
muamuncepeopa(l) ) wm  ruapoxkcumom wmeam(Il)), peakmus TaunEepuHA C
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE  PACTBOPEHHBIX  TNMIOKO3 ¢ ruapokcuaom  menu(lIl),
B3aMMOJICHCTBUE KpaxMajla C HOAOM, DPELICHUE JKCIEPUMEHTAIBHBIX 3a4ad IO
temaM «CrnupTsl U (eHouby, «KapOoHoBbIe KUCIOTHI. COMXKHBIE Y3PUPHI».

A30TCcoaepxKallne OpraHM4eCcKue COeTMHEHUS.

AMWHBI — OpraHUYecKre NMpou3BoAHbIe amMmmuaku. Knaccudukanus aMuHOB:
anupaTuiyecKue W apoMaTHUYECKHUe, TEPBUYHBIC, BTOPUYHBIE U TPETHYHBIC.
Ctpoenue MoJiekys, oOmas ¢opmysia, U30oMepusi, HOMEHKJIaTypa U (puznueckue
CBOMCTBAa. XMMHUYECKHE CBOMCTBA alM(paTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJECHUCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOW KHCIOTOM.
Coin aJIKuJIaMMOHUSL.

AHWIIMH — TpeJCTaBUTEIh aMHUHOBOTO apoMaTudeckoro psga. CrtpoeHue
aHWIMHA. B3auMHOE BIWSHHWE TPYNIBI aTOMOB B MOJICKyJaX aHUJIWHA.
OcobenHocTH cBOicTBa aHuInHA. KauecTBeHHBIE COCTOSIHUA HA aHWINH. CII0COOBI
MOJIYYCHUS M TPUMCHCHHS anudaTHYecKuX amMuHOB. [lomydeHue aHWIWHA U3

HUTPOOEH301a.
Awmunokucinotel. Homenknarypa u uzomepus. OTaenbHbIE TPEICTaBUTENN
0-aMUHOKHWCJIOT: TJIMIWH, ajdaHuH . Ousndeckwe CBOWCTBA aMHHOKHUCIIOT.

XHUMHMYECKHE CBOMCTBA AMHWHOKHCJIOT, TaKHC€ KaK aM(bOTCpHBIC COCAMHCHMAA,



peaknusi TMOJMMKOHACHCAIINN, OO0pa30oBaHWE TENTHIAHONW CBS3U. buosormueckoe
3HAYCHUE aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIENTUIOB.

benku kak npupoaseie noiauMepsl. [lepBuunasi, BTOpUYHasi U TPETUYHAsS
CTPYKTYpbI O€JIKOB. XMMUYECKHE CBOMCTBA COCIMHEHUMN: TUIPOJIN3, ICHATYpallusl,
KaueCTBEHHBIC COCTOSIHUS Ha BEIISCTBA.

OKCNEPUMEHTAIbHbIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpalICHUI:
pacTBopeHune O€NKOB B BOJIe, JeHaTypalus OEJKOB MpH HarpeBaHWU, IIBETHBIC
dbopMbl  OENKOB,  pelIeHHWE  OKCIEPUMEHTAIBHBIX  3a7a4 10  TeMaMm
«A30TCoAepKAIlME OPraHMYECKUE COCIUHEHUs» U «Pacrno3HaHue MOTyYEeHHBIX
COCTUHCHUI.

BbICOKOMOJIEKYIISIpPHBIE COSTMHEHMUS .

OCHOBHbIE MOHSTUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALNN, CPEIHAS MOJIEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCOUHEHHN —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIHS.

[Tonmumepubie wmatepuanbl. [lmacTmaccel  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOJI, MOJIMMETHIMETAKPWIAT, MOJUKapOOHATHI,
noJIMdTUIICHTEpePTaar). Y THiInu3anus u nepepadoTka MiacTUKa.

D1acTOMEpHI: HAaTypAJIbHBIM ~ Kay4dyK,  CHUHTETHYECKHE  KaydyKHu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN ) U CUITUKOHKI . Pe3nHa.

BosiokHa: MCTOYHMKH (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTABCaH).

[Tomumepsbl CHELUATIBHOTO Ha3HAYEHUS (Temon, KEBJIap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3IaraeMblie TOTUMEPHI) .

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB U MX MPEBPAIICHUIL:
03HAaKOMJIEHHE C 00pa3llaMu TMOSBIICHUS U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE OJKCIEPUMEHTAJbHBIX 3adady Io Teme «Pacno3HaBanue
MJJACTMACC U BOJIOKOHY.

Pacuérurlie 3agaun.

Ha mnepexon wmoinekynsapHoi ¢GoOpMyJsibl OpraHUYECKHX COCIMHEHUH IO
MACCOBBIM 3JIEMEHTaM, BXOJAIIMM B €ro COCTaB, HAXOXICHHUE MOJICKYJISPHOU
bopMyIIBl OpPTaHUYECKUX COSTUHEHUN o Macce (00BEMY) MPOTYKTOB CrOpaHwUs,
10 KOJIMYECTBY BelIeCcTBa (Macchl, 00bEMa) POTYKTOB U/MIIA UCXOAHBIX BEIIECTB,
YCTaHOBJICHHBIX, CTPYKTYPHOU (opMyIibl oprannueckux BemiecTB Ha OCHOBaHHOE
Ha €ro CBOWCTBE WM CIOCOOE TMONY4YEHUs, OMpEIeICHUE MOJN pe3yibTaTa
MPOAYKTA OT TEOPETUYECKU BO3MOKHOTIO.

MC)KHpCI[MCTHBIC CBJ3HU.

Peanmauml MCXKIIPECAMCETHBIX CBSI3EHU IIprU U3Yy4YCHUH OpFaHHqCCKOﬁ XUMHHN
B 10 kmacce IMOCPCACTBOM HCIIOJIB30BAHHA KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX
HOH}ITI/Iﬁ, TaK H HOHHTHﬁ, INPOBOJHMMEBIX B OTACIIBHBIX IPEAMCTaX CCTCCTBCHHO-
Hay4YHOI'O OUKJIa.



OOmue ecTecTBEHHO-HAYYHbIC TMOHSTHS: SBJICHHME, HAy4YHbIM (axT,
TUIIOTE3a, TEOpHs, 3aKOH, aHaliMu3, CHUHTe3, Kiaccudukanusa, HaOI0AeHue,
U3MEpEeHue, SKCIIEPUMEHT, MOJIENb, MOJICITUPOBAHHE.

®dusnka: wMaTepus, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, MoJeKya,
PHEPreTUYECKUl ypOBEHb, BELIECTBO, TeJO, OOBEM, arperatHoe COCTOSHHE
BEIIEeCTBA, (pu3nuecKas cuiia, BeJIMYuHA U3MEPEHHS, CKOPOCTh, SHEPTHs, Macca.

buonorusi: kietka, oOpraHumsM, OJKocHcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTpPO(HBIM THUM TUTaHHS, OpOXKEHHE,
doTtocuHTe3, nbIXaHUE, OEIKU, YIJIEBOAbI, JKUPBI, HYKJICHHOBbIE KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble HCKOMAaeMble, TOTINBO.

TexHonorus: muuieBble MPOAYKTHI, OCHOBBI 3I0POBOTO MHUTAHUS, MOIOIIUE
CpEeICTBa, MaTEpPHAIIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIIACC, OBLIIAAI 1 HEOPT'AHUYECKA A XVUMU A

TeopeTnueckre OCHOBBI XUMHUH.

AtoM. CocTaB aTOMHBIX siAep. XUMUYECKUl annemMeHT. M3otomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJIA. DHEPTETUUECKHE YPOBHU U
ypoBHU. ATOMHBIE opOuTanu. Knaccudpukanus XuMU4ecKiX 3J€MEeHTOB (S-, p-, d-,
f-onemenTsr). PacmpeneneHne  3JEKTPOHOB 1O  aTOMHBIM — OpOWTaiam
DneKTpOoHHBIC KOHPUTYPAIIUU aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTO MEPHOIA B
OCHOBHOM U BO30YKIEHHOM COCTOSHUH, DJJIEKTPOHHBIC KOH(MUTYpaIllud HOHOB.
DNEeKTPOOTPUIIATEBHOCTD.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema ¢ snementamu [[.U.
MenpneneeBa. CBs3b NEPUOAMYECKOTO 3aKoHa U Ilepuoguyeckol CHCTEMBI
HUCXOJHBIX DJJEMEHTOB C COBPEMEHHOW TEOpUEH BO3HUKHOBEHHMS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMsI CBOMCTB 3JIEMEHTAPHBIX 3JIEMEHTOB U 00pa3zyeMbIX
MMM TPOCTBIX M CJOXKHBIX BEIIECTB MO TIpyNmnamM M MepHoJaM. 3JHAYEHUE
nepuoauueckoro npasa /.M. Menneneesa.

XuMu4eckass CBs3b. BuUAbl XMMHYECKOW CBSA3U: KOBAJICHTHAs, WOHHAas,
MeTayundeckas. MexaHu3mMbl 00pa30BaHUs KOBAJIEHTHOM CBSI3M: OOMEHHBIN

U JOHOPHO-aKIENTOPHBIA. ODHEprus U JyiMHA CBA3U. [loyisipHOCTS,
HANpaBJICHHOCTh W HAChIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble CBs3M.
Bonoponnas cBsi3b. MeXMOIEKYJIIIPHBIE B3aUMOICHCTBUS.

BaneHTHOCT, M BajJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYpPhl MOJEKYJ C UX TIE€OMETPUYECKHUM CTpOeHUEM (Ha OCHOBaHUU
COEIMHEHUM 3JIEMEHTOB BTOPOIO MEPUO/IA).

[IpeacraBienre O KOMIUIEKCHBIX coequHeHusx. CocTaB KOMIUIEKCHOTO
MOHA: KOMILIEKCOOOpa30BaTellb, JIUTAH/bl. 3HAUEHNE KOMIUJIEKCHBIX COEIMHEHU.
[IpensioxkeHne 0 KOOPAMHALMOHHON XUMUHU.



BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSPHOTO  BEIIECTBA. THIIBI
KPUCTAIIIMYECKUX PEIETOK (CTPYKTYp) ¥ CBOWCTBA BELIECTB.

[Ipennoxkenue o0 JAUCHEPCHBIX OOCYXKAeHUsX. VICTUHHBIE pacTBOPBHIL.
ITpencraBieHre o KOMIOMIHBIX pacTBopax . CriocoObl BBIPaKEHUS COJEPIKAHUSA
pacTBOPOB: MaccoBas JOJIsI BELIECTBA B PACTBOPE, MOJISIPHAs KOHIICHTPALMSL.
HacpliieHHbIE M HEHACBIILIEHHBIE PACTBOPBL, PACTBOPUMOCTb. KprcTamuioruaparsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHMYECKUX BELECTB. TpruBHaIbHBIE
HAa3BaHUS OTJEIbHBIX MIPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanms OCHOBHOTO  HMHIpPEIMEHTa B  HEOPTaHUYECKOM U
OpraHUYEeCKON XMMUHU. 3aKOH COXPAHEHHUS] MACCOBBIX BEILECTB; 3aKOH COXPAaHEHUS
U npeoOpa3oBaHUs PHEPTUM NPU JUHAMHUYECKUX peakuusx. TeriaoBbie 3PQeKTs
BO3JEUCTBUs. TepMOXUMHUYECKUE YPABHEHHS.

CKOpOCTh  COCTOSIHUSI, €€ 3aBHUCHUMOCTh OT pa3iHyHbIX (aKTOPOB.
['oMoreHnHsIe U reTeporeHHsle cocTossHMs. KaTanus u kaTaau3aTopsl.

OOpatHple ¥ HeoOpaTHUMbIE COCTOSIHUS. XHMHUYECKOE pPaBHOBECHE.
KoHcranTa XMMuueckoro paBHOBecus . DakToOpbl, BIHSIOLIME HA COCTOSHUE
XUMHUYECKOTO PABHOBECUS: TEMIIEpaTypa, IaBJICHHE W COJEp>KaHUE BEILECTB,
MPUCYTCTBYIOIMX B cocTosiHuM. [Ipunumn Jle Ilarens.

OnexTponutnueckas aucconuanus. CunbHble U clladble 3JIEKTPOJIUTHI.
Crenenp aucconnanuu. Cpeacrsa BOJHBIX PaCTBOPOB: KUCIIOTHAs, HEUTpasbHas,
niesioyHas. Bonoponnsiii nokasarens (pH) pactBopa. I'maponu3 coneil. Peakunn
MOHHOTO OOMEHa.

OKHCIIUTENBPHO-BOCCTAHOBUTENBbHBIE  COCTOSIHUA. (CTEeneHb  OKHUCIICHHS.
OxucauTens M BOCCTaHOBUTENb. [Iporecchl OKHUCIEHUS W BOCCTAHOBJIEHUS.
Baxneiime oxucnuTtenM W BOCCTaHOBUTENW. Meron Oamanca OamnaHca.
DNEeKTpoJIN3 pacTBOPOB M PACTBOPOB BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3y4YEHHUs BELIECTB M MX IPEBPALLCHUMN:
UCIOJIb30BaHUE Iepokcuaa BenukoOputaHuum B pa3paboOTKe KaTaln3aTropa,
MOJIEIN KPUCTAUNIMYECKUX PEIIETOK, MPOBEAECHUE HOHHOTO OOMEHa, OIpe/ieIeHuE
Cpellbl pacCTBOPOB C MOMOIIBIO UHINKATOPOB, U3YUYEHHUE Pa3IMuYHbIX ()aKTOPOB Ha
CKOPOCTH XMMHUYECKOTO PEKUMA U ITOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuueckas xumus.

ITonoxxenne HemertamoB B Ilepnomnueckon cucreme no snementam /.M.
MeHnneneeBa W OCOOCHHOCTH CxaThsi WX arTomoB. Dusmyeckue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAILIOB (TI0 TPUYMHE KUCIOPo1a, cepbl, hocdhopa u
KHUCJI0pOAa).

Bomopon. Ilonmydenue ¢usnueckmx W XWMHUYECKHX CBOWCTB: PEAKIUU C
METaJUlaMd M  HEMETAJUIaMH, BOCCTAHOBHUTEJIbHBIE CBOMCTBA. [ WIpuUIBbIL.
TonauBHBIC DJIEMEHTHI.

I"anorensl. HaxoxxieHue B mpuUpojie, CIOCOObI MOJydeHUs, puznueckue u
XAMUYECKUE CBOMCTBA. | anoreHBomgopobl. BakHEWIMe KUCIOPOACOIEpKaAIINEC
COEMHEHHUsI TajJoreHoB. JIabopaTopHble M MPOMBIIICHHBIE CMIOCOOBI MOJYyYCHUS
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U UX COCAMHEHU.



Kucnopona, o30H. JlabopatopHbie ¥ MPOMBINLIIEHHBIE CIIOCOOBI TOTYyYCHHUS
Kuciopoaa. @U3NUeCKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U TIEPOKCUBI.

Cepa. Haxoxnenue B mnpupoje, crnocoObl MoiydeHus, (unyeckue Hu
xumudeckue cBoicta. CepoBogopon, cyibbuasl. Oxcupn cepsl(IV), okcun
cepbl(VI). CepHuctble U cepHble KUCIOTHI U UX coir. OCOOEHHOCTH CBOMCTBA
CEpHOM KUCIIOTHI. [IpuMeHeHre cephl U NX COEUHEHUM.

Azor. Haxoxnenue B mpupoae, CHocoObl mNoidydyeHus, (u3nuecKkue u
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUAbl. OKcuabl azora. A30TUCTBIE H
a30TUCTBIC KUCIOTHI W WX coiu. OCOOEHHOCTH CBOWCTBAa a30THOW KHCIIOTHI.
[Ipumenenure a30Ta u ero COeIMHEeHUA. A30THBIE YI00pEHUHI.

dochop. Haxoxmenue B mpupoje, cmocoObl MOMydeHUs, (Ppu3ndeckue u
xumudeckue cBoictBa. Dochuasl u dochun. Oxcumst dochopa, dochopuas
kuciota u ee coiu. [lpumenenue ¢ochopa u ero coemunenuit. dochopusie
yao0peHus.

VYrinepon, HaxoxiaeHue B OpUpoAe. AJUIOTPONHbIE  MOAUGUKAIIIH.
®duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup amomunusa(Il), okcun Bosayxa(IV), yroinpHas KuciaoTa U €€
coJId. AKTUBUPOBAHHBIM yroiib, agcopOuus . DynnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU . [IpuMeHeHue MpoCThIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJIOM MU €ro
COCIUHEHNN.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MONy4YeHHs, PU3NYECKUEe U
xumuyeckue cporictBa. Oxcun kpeMmHus(IV), kpeMHHEBas KHCIIOTA, CHUJIMKATHI.
[IpumeHeHne kpeMHus U ero coeguHeHni. CTeKI10, €ero nojay4yeHne, BUbl CTEKIA.

ITonoxxenue marepuanos B [leproauyeckor CuCTeMe OCHOBHBIX 3JIEMEHTOB.
OcCo0OEHHOCTH COXpaHEHUsl JIEKTPOHHOI'O 000JI0UKa aTOMOB MeTayioB. OOmme
¢uznueckue cBoiicTBa MeTayIoB. [I[puMeHeHe METAIIOB B OBITY U MEXaHUYECKOE
o0opynoBanue. CruiaBsl METaJIOB

DJEKTPOXUMHMUECKUN P HaNpsKEHHBIX MeTamioB. OOmme crnocoObl
NOJIY4CHUS METaJIOB: TMIPOMETAILTYPIus, UPOMETAIUTYPIHS,
eKTpoMeTauTyprus. IlonsaTue o Koppo3uu MeTauioB. BO3MOKHOCTH 3aIMTHI OT
IIPOILMBKHU.

Obmas xapakrepuctuka MmetamuioB [A-rpynmnsl [lepuognueckoit cucTembl
aneMeHToB. Hatpuii u kanuii: monydenue, Gpu3nMUecKUe U XUMUYECKHE CBOMCTBA,
IIPUMEHEHHUE IPOCTBIX BEIIECTB U UX COCTUHEHUMN.

Obmas xapakrepuctuka metayioB I[IA-rpynmer [lepuoanueckoit cuctembl
3JIEMEHTOB. MarHuii u KanblLWi: TMOdydeHHe, (PU3NYECKHe U XUMHYECKHE
CBOMCTBA, IPUMEHEHUE MIPOCTHIX BELIECTB U UX coequHeHui. JKECTKOCTh BOABI U
CIOCOOBI €€ OrpaHUYEHUS.

AntoMuHUI:  monydyeHHe, (U3NYECKME U XMMHMUYECKHE  CBOWCTBA,
IPUMEHEHUE MPOCTOrO BEIIECTBA M €ro coeauHeHus. AMQOTEepHbIE CBONCTBA
OKCHUJAa W THUAPOKCHIA BO3JECUCTBYIOT, TMIPOKCOKOMIUIEKCHI IIOJBEPraroTCs
BO3JIEUCTBHUIO



OOmasi xapakTepuCTUKa CHTHAJIOB yIpaBieHus noarpymmnoi (b-rpymmoit)
[lepuonnyueckoi CUCTEMbI HCXOAHBIX 3JIEMEHTOB.

duznyeckre U XUMHUYECKHE CBOWCTBA XpoMa M €ro coeAuHeHu. OKCuabl u
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuXpoMaThl, UX
OKHUCIIUTENbHBIE CBOMCTBA. [loydeHue u npuMeHeHre xpoma

duznyueckre W XMMHYECKHE CBOMCTBA MapraHiia M €ro COEJIMHEHHI.
Baxueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3znyeckre 1 XMMUYECKHE CBOMCTBA jKeJie3a U ero coequHeHui. OKcupl,
rugpokcuanl u conu xene3a(ll) u xenesa(Ill). [Tonyuenue u npuMeHEHUE Keae3a
Y €r0 CIUIaBOB.

Dur3nUEeCKUEe U XUMUYECKUE CBOMCTBA MU U ee coequHeHui. [lomyuenue u
IPUMEHEHUE JIEKAPCTB U UX IPENapaToB.

[luuk: monyuyeHue, (QuU3MUECKHEe U XUMHYECKHE cBoicTBa. AMQoTepHbIe
CBOMCTBA OKCHJIa U TUAPOKCHJIA IMHKA, TUAPOKCUKOMIUIEKCHI IIMHKA. [I[puMenenue
[MHKA U €r0 COSAMHEHUMN.

OKCHepUMEHTAIbHBIE METOJIbl HM3y4Y€HHUs BELIECTB M MX TNPEBpAILCHUN:
u3ydyeHue oOpaslloB HEMETAIIOB, TOpeHue cepbl, docdopa, xkene3a, MarHus B
KHUCIIOPOJIE, HM3YYEeHHE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJEHCTBUE
HIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICUCTBUE LIMHKA U JKEJIe3a C PACTBOPAMH. KUCIOTHI U
IIEJIOYH, KAuEeCTBEHHBbIE pEAKIMH HA HEOPraHWYECKHE AaHHOHBI, KaTHOHBI
BenukoOpuTanuu 1 KaTHOHBI METAJJIOB, B3aUMO/ICHCTBHE THAPOKCUIOB U IIMHKA C
pacTBOpaMHM KHUCJIOT U IIENOYEH, OHKCIEPUMEHTAJbHBIE 3aJauyd [0 TeMaM
«["anorens», «Cepa U UX COEAUHEHUSD, «A30T U (Hochop U UX COCAUHEHUN». »,
«MeTtasnipl OCHOBHBIC TTOATPYIIBD», «MeTaibl COMPOTUBICHUS TOTPYIITIBI.

XUMHUS U )KU3Hb.

Ponp xumum B obOecrieueHWM pas3BUTHS 4YenoBedecTBa. llpennokeHue o
HAyYHBIX METOJIaX MO3HAHWs M METOJOJIOTUH Hay4YHBIX HcclenoBaHuil. HayduHbie
NPUHIINAIIE OpPTaHU3aIUUd XUMUYECKOTO MPOU3BOJACTBA. [[pOMEBINIIIEHHBIE METOIBI
MOJTyYeHHUs] OPTaHWYECKUX BEIIeCTB (HAa OCHOBE MPOM3BOJACTBA aMMHAaKa, CEPHOU
KHUCTIOTHI, MeTaHoJa). [IpoMBIIIITIEHHBIE METO/IBI TTOTyYEHUST METAIIJIOB U CIUIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl U €ro MOocaeacTBUs. Poilb Xumun
B 00€CTICUeHUN SHEPTETUUECKON OE30ITaCHOCTH.

XuMHsi W 3I0pOBbe uenoBeka. JlexkapcrBeHHble cpencTtBa. [Ipasuiia
VCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XuMun B pa3BUTUU MEIUIVHBL.

XuMUsl IPOAYKTOB MUTAHUS: OCHOBHBICE KOMITOHEHTHI, MUIIEBBIC JOOABKH.
Ponp xumun B obecrieueHuN 0€30MacHOCTH MHUIIEBHIX MPOTYKTOB.

Kocmernueckne u mapdromepreie cpeictBa. beiToBas xummus. Ilpasuna
0€30I1acCHOTO MCIIOIH30BAHMSI CPEICTB OBITOBOM XMMHH B TIOBCEIHEBHON KU3HHU.

XuMUSL B CTPOUTEIIBCTBE: BAKHEHUININE CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OCTOH).



XuMus B CENBCKOM X03stiicTBe. OpraHnyecKre U MUHEPaIbHBIC YA0OPEHUS.
CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MAaTepHUalbl, KPaCKU, CTEKJIO, KEpaMHKaA.
Marepuansl 11 31EKTpOHUKY .HaHOTEXHOIOT MY .

Pacuérnrlie 3agaun.

Pacuértel: mMacca BemiecTBa WM O0BEM Tra3a MO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macca WIM OOBEM OJHOTO U3 NPUCYTCTBYIOIIUX B XHUMHUYECKHX
BEIIECTBAX, MacChl (00BEMA, KOIMUECTBA BEIECTBA) IPOYKTOB, COCTOSTHUE, €CIIN
OJTHO W3 BEIIECTB HMMEET NPHUMECH, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
NpOAYyKTa

OJHO W3 BEIIECTB JAaHO B BHUJE pPACTBOpAa C ONPEACICHHOW IOJEr
PacTBOPEHHOTO BENIECTBA, JIOJISI KOTOPOTO MOTHMOIa W MOJSPHOW KOHIICHTPAIIUU
BEILIECTBA B PACTBOPE, J0JIA BBIXOAa MPOJYKTA OT TEOPETUUECKA BO3MOMKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanuzanust MEXNpEeIMETHBIX  CBSI3€M TpU  HM3y4YEHUH OOmIeH U
HEOpraHndyeckod xumMuu B 11  Kjacce  OCYyHIECTBISIETCS  MOCPEACTBOM
HCMOJIb30BaHUS KaK €CTECTBEHHO-HAYyYHBIX TMOHSITUWA, TaK MW  TMOHATHM,
MIPOBOJIUMBIX B OTACIBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O 1IUKJIa

OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSTHS: SIBJIGHME, Hay4YHbIM (akT,
TUTIOTE3a, TEOpHs, 3aKOH, aHajiu3, CUHTE3, KiIaccu(uKaius, MepruoJIUIHOCTD,
HaOIOICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICI]Ib, MOJCIIUPOBAHUE.

®dusuka: Marepus, MHKPOMHDP, MaKpOMHpP, AaTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAANOAKTUBHOCTb, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
dbusndeckas Mmepa, yMepeHHasi Mepa, CKOpoCTh, SJHEPIHs, Macca.

buonorus: kinerka, opraHusm, s3KocucTeMa, onocdepa, MeTaboIU3M, MaKPO-
U MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBO/IbI, HYKJICMHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: mosne3Hple HUCKOMaeMble, TOPHBIC IOPOJBI, IOJIE3HbIC
HCKOIIaeMbI€, TOTIMBO, PECYPCHI.

TexHOIOTUU: XUMUYECKask MPOMBIIIICHHOCTh, METAJUTYPIrusl, CTPOUTEIbHbIC
MaTepHuasbl, CEIbCKOXO3IMCTBEHHOE KOCMETHYECKOE MPOU3BOJICTBO, IHILEBAs
MPOMBIIIUICHHOCTh,  (papManeBTUYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
XAMHUYECKUX IMpenapaTroB, MOPOU3BOACTBO KOHCTPYKLUHMOHHBIX MAaTE€pHUAJIOB,
AIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOIT'PAMMBLI 11O
XM HA  VIUIVBJIEHHOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHI

JINMHHOCTHBIE PE3YJIBTATDI
B cooTBEeTCTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IMOAXOAOM B IIO3TAIIHBIX
JUYHOCTHBIX pE3yJIbTaTaX OCBOCHUA IMpeaMeTa «XUMHSI» Ha YpPOBHE CPEIHErO



oOmiero o0Opa3oBaHUsSl BBLACHSIOTCA CIEAYIOLUIME COCTaBISIONIME: OCO3HAHME
00ydJalImUMHUC POCCUHUCKON TPa)kTaHCKOW HWISHTHYHOCTH, TOTOBHOCTh K
CaMOpPa3BHUTHIO, CAMOCTOSITEIFHOCTA M CaMOOTIPE/ICIICHNI0; HATMYUE MOTHBAINH K
00y4eHHI0; TOTOBHOCTh M CITOCOOHOCTh OOYYAIOIIMXCS YIPABISITHCS B YCIOBHSIX
OOIIETIPUHATHEIX HOPM M HOPM TIOBEJCHUS; HaJWM4Wde MPABOCO3HAHMS, TJIABHOU
KYJIBTYpPbI; CHOCOOHOCTh CTaBHUTH €M U CTPOUTH JKU3HECHHBIE TUIAHBI.

JIM9HOCTHBIE pE3yJbTaThl OCBOGHHUS TIpeaMeTa «XHUMHUS» OTPaKaloT
c(hOpMHUPOBAHHOCTh OMBITA ITO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
00ydJaronuxcs B MpoIecce peaim3aiii 00pa3oBaTeIbHOM NeATeTLHOCTH.

JIMdHOCTHBIE PpE3yJbTaThl OCBOCHHS TpEeIMeTa «XHUMHS» OTPAKAIOT
c(hOpMHUPOBAHHOCTh OMBITA ITO3HABATEIIBHOW W TMPAKTUYECKOW JESATEIHHOCTU
oOydJaroruxcsi B MpoIecce peanu3anui 00pa3oBaTebHON ACITEIHHOCTA, B TOM
YHClIe B YACTHU:

1) BeICIIEE OOpa3OBaHUE:

OCO3HAHHOCTh OOYYECHHsI MPUBOJUT K W3MEHEHHIO WX KOHCTUTYIIMOHHBIX
IIpaB | MpaB, COOIIOICHUS 3aKOHA U MPABOTIOPSAKA;

NPEJCTABICHUE O COIHUANBHBIX HOpPMax H TPaBHJIAX MEKINIHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

YCUITUSL K COBMECTHOW TBOPYECKOW JESITETHHOCTH MPHU CO3JaHUU HAYYHBIX
NPOEKTOB, PEIICHWH HAYYHBIX W TIO3HABaTENbHBIX 3a7ad, XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHBBI, HJICH, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHATN3€ PA3ITUYHBIX BUIOB YICOHOU e TEIHHOCTH,

2) MaTpuOTHYECKOTO BOCIIUTAHMSL:

IIEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTCUYECTBECHHOM XHMMUHU,

[Tomnepskka mporiecca TBOPUECTBA B TEOPUSAX M MPAKTHUECKOM MTPUMEHEHUN
XUMHH, OCO3HaHHWE TOTO, YTO B JJAaHHBIX OOJIACTH HAYKH €CTh pPe3yJbTaThl
JUTNTETIFHBIX ~ WCCIEAOBAHUN, KPOMOTIMUBBIX OKCIEPUMEHTAIBHBIX ITOWCKOB,
TIOCTOSTHHOTO TpyJa YIEHBIX U TPAKTHKOB,;

MHTEpEC ¥ TO3HABATEIbHBIX MOTHBOB B IIOJIYYCHHH U TIOCIEAYIOIIEM
aHaM3e HHPOPMAIMH O TMEePEAOBhIX JOCTIKEHUSX COBPEMEHHOW OTEYECTBECHHOMN
XUMHUH,

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

MOPaJbHOTO CO3HAHUS, STUYECKOTO MTOBEACHMS;

CIIOCOOHOCTH  OIICHWBATh  CHUTyalldd, CBSI3aHHbIE C XUMHUYECKUMH
SIBJICHUSMHU, U NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOpPaJIbHO-
HPABCTBEHHbBIE HOPMbI U IICHHOCTH;

METOJl OLIEHHWBATh CBOE IOBEJCHME M TOCTYNKU CBOMX TOBApHIIECH C
NO3ULMNA MOPAJIBbHBIX U IMPABOBBIX HOPM M C Y4ETOM OCO3HAHUSI TOCIIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHHUE KYJIbTYPbI 310POBbS

NOHUMaHUE 3J0pOBOro W 0€30MacHOro olpa3a >KU3HU, HEOOXOAUMOCTD
OTBETCTBEHHOT'O OTHOLIEHUS K COXPaHEHUIO IICUXUYECKOTO 37I0POBBS;



coOmro/ieHne TMpaBWil 0E€30MacHOTO OOpalleHuss C BEIeCTBAMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYJOBOU J1€ATENLHOCTH;

NOHMMAaHUE LIEHHOCTEH WHAMBUAYAJIbHOTO TMpaBa U KOJUIEKTUBHOIO
0e30MacHOro MOBEICHHs B OTHOIIEHUH YIPO3 3JI0POBBIO U KU3HH JIIOJIEH;

OCO3HaHHUE MOCJIEJICTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (yHOTpeOsIeHHE
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TpyZ10BOTO BOCHUTAHUSL:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCJIEeI0BATENbCKOU
JEeSTEIIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPYECKOW M  JPYrMX BHIAX
NEeATEIbHOCTH

YCTaHOBKA Ha aKTHBHOE YYacTHE B PpEIICHUH MPAKTUYECKHX 3a]ay
COIIMAJIbHOM HAIPaBJICHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuii MTHOBEHHOIO poJa, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUSI MPEMETHBIX HHTEPECOB M0 XUMUMU;

00pn0a 3a TPy, 3a TPYA U pe3yiabTaThl TPYIOBOH IESITEIbHOCTH;

NOAXO0J K  OCO3HAHHOMY  BBIOOPY  MHAMBHUAYaJIbHONW  TPacKTOPHUH
oOpasoBanusi, Oynymiedl mnpodeccuu W peanu3aluud HOPMaJIbHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
00pa3za Ku3HU 00IeCTBa;

6) PKOJIOTUYECKOE BOCTTUTAHUE

DKOJIOTMYECKUA NPUOPUTET OTHOWIEHUMM C NPUPOJOM KaK HCTOYHHUK
CYIIIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMAaHWE  TJ00AJbHOTO  XapakTepa  AKOJOTMYECKHUX  Mpoodsem,
DKOJIOTMYECKUX 3KOHOMHUYECKHX IIPOLECCOB B COCTOSHUM NPUPOJHOU U
COLMAJIbHOM CpENb;

OCO3HaHUSI HEOOXOAMMOCTH WCIIOJIb30BAHUSA JOCTH)KCHUW XHUMHU IS
pelIeHus: BOPOCOB PALIMOHATILHOTO TPUPOOTNOIb30BaHMUS;

aKTUBHbBIC HEMIPUATHUSA, IPUHOCSIINE Bpell OKPYKAIOIIEH MpUpOIHON cperne,
HABBIKM MPOTHO3UPOBAHUS DKOJIOTMUECKUX MOCIEACTBUN MpPEeANPUHUMATENbCKON
NEeATEIbHOCTH U MPEAOTBPALEHUS UX;

MexayHapoaHbI  pPa3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, KYJIBTYpHI,
OMbITa ACSATEIBHOCTA TJIABHOM HANpPaBIEHHOCTH, HABBIKOB PYKOBOJCTBA UMHU B
M03HABATENIbHOM, KOMMYHUKATUBHOM M COLIMAJILHOM MpPaKTUKE, CIIOCOOHOCTEW U
YMEHHM, aKTUBHO MOACPKUBAIOIINX UACOJIOTHIO reMopoOunu;

7) IeHHOCTH HAy4YHOT'O MO3HAHUSI:

MHUPOBO33pPEHHUsS, OOIICTPUHATHEIE COBPEMEHHBIC MOAXOABl K Pa3BUTHIO
HAyKW U 0OIECTBEHHON MTPAKTUKH;

[Torumanve cnenMpUK XUMUU KaK HAyKH, OCO3HAHUS €€ JBUKCHHUS B
paMKax Hay4YHOTO MBINUICHUS, CO3JaHHUS I1IEJIOCTHOCTH TMPEJCTaBICHUS 00
OKpPYXaIIIEM MHpPE KaK O €IUHCTBE NPUPOAbI M YEJIOBEKa, B IO3HAHUU
3aKOHOMEPHOCTEN M YCIIOBUN COXPAHEHUS €CTECTBEHHOIO PaBHOBECHSI;

yOeXXIEHHOCTH B 0CO00M HMHHOBAIIMOHHOCTH XUMUH JJII COBPEMEHHOM
UUBUJIM3AMM: B €€ TYMAaHMCTUYECKOM HAIpPaBJIC€HHOCTU W BaXHOW pPOJIM B
CO3JIaHMM HOBOW 0a3bl MaTepHaIbHON KyJIbTYpPbl, B CBSI3M C Y€M BO3HHUKAIOT



poOJIeMbl, CBSI3aHHBIE C PA3BUTHEM YEJIOBEUECTBA — PECYPCHOU, YHEPTETUIECKOH,
NUIIEBOH W WCTOYHMKOM  0€30MacHOCTH, B  Pa3BUTUM  MEIUIIMHBI,
o0ecrevnBaloIIie yCIOBUS TMPOTPECCUBHOTO TPyAa M JKOJIOTUU. KOM(OPTHOI
KM3HU KX0TO YWieHa oOIIecTBa;

€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TIOHMMAaHHE MPHHIUIIOB METOJIOB
TIO3HAHMS, IPUMEHEHUE B HAYYHBIX HayKaX, COCOOHOCTH IOJIy4aTh 3HAHUS IS
aHaIM3a M OOBSCHEHUS MEPCIEKTHB OKPYKAIOLIETO MUPA M TPOUCXOISAIINX B HEM
U3MEHEHH, HAaBBIKM [IelaTh OOOCHOBAaHHBIC BBIBOABI Ha OCHOBE MOJIYYCHHS
HayYHBIX ()aKTOB U (PaKTUUIECKUE JaHHBIC C IIEJIhI0 JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
peleHus MPoOJIeM B €CTECTBEHHBIX JKU3HEHHBIX YCIOBHSIX;

MHTEPEC K MO3HAHUIO, HCCIIEAOBATEIbCKOM NesITeTbHOCTH;

CHOCOOHOCTP U CHOCOOHOCTHM K HEMpEephIBHOMY OOpa30BaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY TMOJYYCHUIO HOBBIX 3HAaHUH 10 XHMHUHU B
COOTBETCTBHU C KU3HEHHBIMH OTPEOHOCTSIMU;

HHTepec K 0COOCHHOCTSIM TpyJa B paziM4yHBIX BHIAX MpodeccHoHaTbHOI
JESTEIbHOCTH.

METAIIPEJJMETHBIE PE3VJIbTATHI

MeramnpenmeTHble pe3yIbTaThl OCBOEHHS MPOrpaMM 0 XUMHH Ha YpOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYUMBble A1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYaromuxcs
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAYyYHbIE MOHSITUS, OTpaKaroIIne
IIEJIOCTHOCTh HAyYHBIX KaPTUH MUPA U CIIEU(PUKY METOJIOB NIO3HAHUS, BIUSHUC B
CpeIHUX HayKax (MaTepus, BELIECTBO, JHEPIHs, SBIIEHUE, IMPOIECC, CUCTEMA,
Hay4yHbIi (akT, TMNPUHIMM, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UcclieloBaHKe, HaOII0IeHUE, N3MEPEHNE, SKCIIEPUMEHT U JPYTHUE);

YHUBEpCaIbHbIC TEXHOJIOTUYECKHE JENCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKAaTHUBHBIE, pEryJIsITUBHBIE), oOecrieueHue obecrieueHus
(GYHKIHMOHAJIBHOM TPaMOTHOCTH U COLIMAJIBHBIX HABBIKOB O0YYaIOIINXCS;

CIIOCOOHOCTH oOy4Jaronmxcs UCIOJIb30BATh OCBOCHHbIE

MCXKINCHOUIIIIMHAPHBIC, MHPOBO33PCHYCCKHEC 3HaHU )41 YHUBCPCAJILHBIC
TCXHUYCCKHUEC ,Z[CﬁCTBI’IH B II03HABATEIILHON U COHHaHLHOﬁ ITPAKTHUKC .

MeTanp CAMCTHBIC Pa3SMbIIIJICHUA PE3YyJIbTaThI OBJIaACBAIOT
YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I IIO3HaBAaTCIIbHBIMMU, KOMMYHHKAaTHBHBIMHA u
PEryJIITUBHBIMU I[eﬁCTBHHMH.

[To3HaBaTenbHBIC YHUBEPCAIBHBIC TEXHOJIOTUUECKHE ICHCTBUS

1) 6a30BBIC JIOTHYECKUE TCUCTBUSA:

CaMOCTOSATENIbHO  copMyJIMpOBaTh H  aKTyaJIM3UpOBaTh  Ipoliemy,
pPaccMOTPETh €€ BCECTOPOHHE;

OmpeneaTh IeId ACATEIBHOCTH, 3aJaBaTh IapaMeTpPbl U OINPEACIAThH
KPpUTEPUH HMX JOCTIKEHUH, COOTHOCUTH pE3YJbTaThl JEATEIBHOCTH C
MIOCTABJICHHBIMH Bparamu;



WCIIOJIh30BaTh MPU OCBOCHWUW 3HAHUN TMPUEMBI JOTUYECKOTO MBITUICHHUS:
MOMYJISIPHBIE XapaKTepHbIE MPU3HAKA TIOHATUH M COXPAaHATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOININE MOHATHS ISl OOBSICHEHUS OTACIBHBIX (PaKTOB U
00BEKTOB;

BHIOOp OCHOBAaHMH W KpUTEPHEB JUIS HAIMOHAJIBHBIX BEHIECTB U
YKOHOMUYECKOTO 0OOCHOBAHMUS;

COXPAHSIOTCSI MPUYMHHO-CICACTBCHHBIE CBSI3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE paCCyXJeHUus (MHAYKTHUBHBIC, ICHYKTHBHBIC, TIO
aHAJIOTUSIM), BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B PACCMATPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3AKIIFOUCHUS,

MPUMEHSATh B MPOIECCE MO3HAHMS WCIIOIH30BATh B XUMUU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUI
3HAKOBBIH (CHMBOJI) JIEMEHT, XUMHUYECKYIO (POpMYIy, YPaBHECHHE XUMHUYECKOTO
COCTOSTHUS — MIPH 00ECIIEYCHNH TEOPETHUECKUX MO3HABATEIBHBIX U MPAKTUICCKUX
3a/a4, TMPUMEHSATh HA3BaHHBIE MOJICNbHBIE TPEICTaBICHUS JJIsi OIHMCAHUS
XapaKTEePHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XapakTep.

2) 6a30BBIC UCCIIEIOBATELCKHUE JCHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U YCTOWYUBOTO
KIIUMaTa,

dbopMmynupoBaTh IeMM W 3aJa4d  WCCJICNOBAaHMs,  HCIOJIb30BaTh
MIOCTaBJICHHBIC U 3apaHee C(HOPMYITMPOBAHHBIC BOTIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS W OCHOBBI JUIsi (DOPMHPOBAHUS TUIIOTE3 B CTOPOHY TMPABHIHBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

oOnagaTelb HaBBIKOB CAMOCTOSITEILHOTO TUIAHUPOBAHUS W TIPOBEICHUS
YYCHHUYECKUX JKCIIEPUMEHTOB, COBEPIIICHCTBOBATh HMCCIEAOBaHUS, HAOMIOMATh 32
XOJIOM  TIpollecca, CaMOCTOATEIbHO  TPOTHO3UPOBATh  €ro  pPe3yJbTar,
dbopMynupoBaTh OOOOIICHHUS W JeNaTh BBIBOJBI OTHOCHUTEIHHO TOCTOBEPHOCTH
pE3yNIbTaTOB HCCJCNOBAaHUS, TMPEACTABIsET COO0H OOOCHOBAaHHBIA OTYET O
npojeaHHOM paboTe;

NpUOOPECTH OMBIT YYEHUYECKOW HCCIIEIOBATENILCKOM H  MPOEKTHOMN
JeSTEIIbHOCTH, OOECIEeYUTh BO3MOXKHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB pEIIECHUS TPAKTHUYECKUX 3a7ad, NPUMEHEHHIO pPa3IUYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uadopmariueii:

OPUEHTHPOBATLCA B Pa3MYHBIX HCTOYHHKAX HWHPOpMAIK (HAYIHO-
NOMYJISIpHAsT  JTUTEpaTypa XHMHUYECKOTO COJCpIKaHHsS, CIPABOYHBIC ITOCOOWS,
pecypcol MHTepHeTa), aHAIU3UPOBaTh MH()OPMAIMIO Pa3IMIHBIX BHJIOB U (HOpM
NpEe/ICTaBICHHUS, OLICHMUBATh €€ JI0KA3aTeIbHOCTh M HEMPOTHBOPEUYUBOCTH;

(bopMyIHpPOBaTh 3aMPOChl M MPUMEHSATh PA3JIUYHBIC METOJIbI NP IMOUCKE U
orbope uH(pOpMAIMKM, HEOOXOIWMBIC JIJIsi BBIOJHCHHS HAy4YHBIX 3a]ad
OTIPEICIICHHOTO THIIA;

IpuoOpPEeCTH OMBIT HCHOJb30BaHUSA HH(DOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3JINYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBIOpaTh  ONTHUMAIbHYIO  (HOpMYy  TIPEICTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, AUArpPaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCTIONb30BaTh HAyYHBIM S3bIK B KadeCcTBE CpeACTBa MpH paboTe C
MEAWIIMHCKUMH  JaHHBIMU: TPUMEHSATh MEXKIIpeIMETHbIe ((pU3NYecKue u
MaTeMaTHYECKHe) 3HAKA U CUMBOJIBI, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIATYPY;

MCTIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA BUIMMOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE TEXHOJIOTMUECKUE ACHCTBUS

3aJjaBaTh BONPOCHI 110 CYLIECTBYIOLIEH 00CykaAaeMoil TeMe B XOje Auaiora
u/unn 00CYXKJIEHHUs, BBICKA3bIBaTh HAECH, (HOPMYIHPOBATH CBOM MPEHJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

JOCTUTAETCA C MPE3EHTAIMe pe3ylbTaToOB MO3HABATEIBHON JESITEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMH MPU MPOBEACHUN
XUMUYECKOTO 3KCIIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4yaeMbIX BEILIECTB, peaju3aluyd y4yeOHOro MpoekTa, u (HOpMyITUPOBAHUU
BBIBOZIOB IO pe3yJbTaTaM IMpPOBEAEHHBIX HCCIEAOBAaHUHA IyTeM COTJIaCOBaHUS
NO3ULIKHI B X0J1e 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsTuBHBIC yHUBEpCaIbHBIC TEXHOJIOTHUECKUE ACHCTBHS:

CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh W M3Yy4aTh CBOK  TIO3HABATEIHHYIO
NeATEILHOCTh, OMpPENeNsis €€ IeMu W 3aJadyd, KOHTPOJIHUPOBATH W TI0 Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH AJITOPUTM JIEHCTBHM TIPH BHITIOJHEHUN HAYYHBIX
U HCCIEOBATENIbCKUX 3a7a4, BbIOMpaTh Hambosnee > EKTUBHBIN Ccrocod ux
pEIIeHUS C YIETOM IMOTYyYEHUS HOBBIX 3HAHUI O BEIIECTBAX U Pab0OYMX PeaKIusX;

M3YYUTh CAMOKOHTPOJIb JEATEIPHOCTH Ha OCHOBE CcaMoOaHaIW3a W
CaMOOIICHKHU.

I[NPEAMETHBIE PE3VJIBTATHI

[IpeameTHble  pe3ynbTaThl MOPOrpPaMMbl  OCBOEHHMS 1O XUMHUU Ha
yrayOn€HHOM YpPOBHE HAa YpOBHE CPEIHEro O0Iero oOpa3oBaHUsSl BKIIOYAIOT B
ce0s XxapakTepHbIe sl y4eOHOTO MpeaMeTa « XUMUS» Hay4dHble 3HAHUSI, HABBIKU U
BUJIbI JICHCTBUU MO OCBOEHUIO, MPEoOpa3oBaHUIO W MPeoOpa3OBaHUIO 3HAHUU,
BUJIbl JICSITEIIBHOCTH MO MOJYyYEHHIO HOBBIX 3HAHWM U MPUMEHEHUWE 3HAHWU B
pa3IMYHBIX HAYYHBIX OCHOBAX. , @ TAKXKE B €CTECTBEHHBIX KU3HEHHBIX YCJIOBHSIX,
rpaHunax ¢ xuMmueil. B mnporpamme 0o XuMUM TPEAMETHBIE PE3YJbTaThl
[PEICTABIICHBI 110 F0J1aM U3yYEHUS.

10 KIIACC

[IpeameT pe3ynbTaThl 0CBOEHUA Kypca «OpraHudeckas XuMUs» OTPaXkaror:

c(hOpMHUPOBAHHOCTH MPEACTABICHHI: O MECTE U BOIUIOIIEHUH OPraHU4YeCKOM
XUMUU B CUCTEME CTPYKTYpPHOW HAyKH, U €€ POJb B OOECIEUECHUU Pa3BUTHUSA
YeJIOBeUeCTBa B paMKax MpoOJieM KIIHOYEBOM, SHEPreTMYECKOW U MHILEBOU



0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX
VMCTOYHUKOB DHEPIHH, B YCIOBHUSAX PA3yMHOrO IMPUPOJOIIOIb30BAHUS, B IIEPEXOJIE
MHUPOBO33pEHUsI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKXKe HKOJOTHYECKOTO
000CHOBAaHHOTO OTHOUIEHUS K €T0 3JJ0POBBIO U MIPUPOHON Cpee;

cuctemMa  oOecrieueHUss  3HAHWM, KOTOpas  BKIOYaeT B  ceOs:
OCHOBOIIOJIATAFOIIUE MOHATUS — XUMUYECKAM AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboJiouka aToma, s-, p-, d-aTOMHBIE OpOUTAIM, OKOHYATEIHLHOE U BO30YKIEHHOE
COCTOSSHUE aToMa, THOpuAM3aIMs aTOMHBIX oOpOuTaneil, HOH, MOJIEKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIHOCTD. , CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpPHAsi, MOJISIPHBIA OO0BEM, YIIAEPOTHBIM CKeNeT, (YHKIMOHAIbHAS
rpynmna, paaukal, CTPYKTypHbIe (GopMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEPHsS CTPYKTYpHas M MPOCTPAHCTBEHHAs (TreoMeTpuYecKas,
ONTHYECKAast )), W30MEPbI, TOMOJIOTMYECKUN Ppsii, TOMOJOTH, YIJIEBOJIOPOIBL,
KHCJIOPOJA- U a30TCOAEpPKAIINE OPraHUYECKUE COCOUHEHHS, MOHOMED, TOJIUMED,
CTPYKTYpPHOE€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akoH J{. 1. MenneneeBa, Teopust puznueckux pemiects A. M.
byTtnepoBa, 3aKOH COXpaHEHHsI BEIIECTB, 3aKOH COXPAHEHUS WU NPEBpALICHUS
DHEPIrUU MPHU HHEPTUYHBIX PEAKLUX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK
XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, apTyMEHTHUPOBAHUE B OCHOBE IMOHHUMAaHUS
MPUYUHHOCTh U CHUCTEMHOCTb HEraTUBHOTO BO3JECHCTBUS; MPEICTABICHUS O
MexaHu3Max (U3HYECKOTO BO3JCUCTBUS, TEPMOJAMHAMHUYECCKUX W KUHETUUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHHUs, O B3aNMHOM BIIMSIHUM aTOMOB M I'PYIIII aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dexTsl, opuentantsl | u Il pona);
(dakTosornyecKre CBEACHNUS O CBOWCTBAX, COCTABE,

c(hOpPMHUPOBAHHOCTh YMEHUH: BBIABISATh XapaKTEPHBIE MPHU3HAKHU TOHSTHH,
COXpPaHATh HMX B3aUMOCBS3b, COOTBETCTBYIOIIHME IIOHATHS IIPU  ONMCAHUU
WCIIOJIb30BaHUs COCTaBa, CBOMCTBA U CBOMCTBA PE3YyJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJI COCTaBJIEHUSI MOJEKYJISIPHBIX U
CTPYKTYpPHBIX  (pa3BEPHYTBIX, COKpPAIIEHHBIX U  CKEJIETHBIX)  (opmyln
ONIPENEIISIEMBIX BEIIECTB;

COCTAaBUTh YPAaBHEHUS U PACKPBITh HX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE MPUHIIUIIBI C TOMOUIBIO COCTaBIEHUsI OanaHca OanaHca ITHX
OanmaHCOB, MeETOJa HWOHHOTO OOMEHa, IMYTH COCTAaBJICHUS HX TMOJHBIX U
COKpAIEHHBIX UHBIX (HOPM;

M3TOTOBUTH MOJIEIU MOJIEKYJ XMMUYECKUX BEILECTB JJIsl WILTIOCTPAIUU HX
XUMHYECKOTO Y IMTPOCTPAHCTBEHHOTO COJIEPKAHUS;

c(OPMUPOBAHHOCTh YMEHHI: COXpaHEHHE NPUHAIC)KHOCTH H3YyUYEHHBIX
BEIIECTB [0 HX COCTaBy M CTPOCHUIO K OINpPEAENEHHOMY KIacCy/Tpyrie
COEMHEHUM, JaBas UM Ha3BaHUE MO cuctemaTudecko HomeHkiarype (MIOITAK)
Y MPUBOJAS MPU 3TOM TPUBHUAJIBHBIE HA3BaHUA JJISI OTACJIbHBIX NpPEACTaBUTENEH
BEIIECTB (PTWJICH, alleTUJIEH, TOJYOJ, TIULEPUH, STWICHIJIUKOJb, (EeHOoMd). ,
dbopmanbaerua, ameTalbIeruj, aleToH, MYPAaBUMHOBAs KHCIIOTa, YKCycHas
KHCJIOTA, CTEApUHOBAas, OJICMHOBAs, NaJbMUTHHOBAS KHCIJIOTHI, TJIMIUH, aJIAHUH,
MajbT03a, GPPYKTO3a, AHWIIMH, AUBUHUII, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);



c(hOpMYTUPOBAHHOCTh METOJOB OMpPENENICHUs BHUJIAa XUMHUYECKOW CBSI3H B
pesynbraTax COeIWHEHWH (KOBaJIGHTHass W HWOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOIHAS CBSI3b);

ChopmupoBaHHOCTE TPUMEHEHHUS TIOJOXKEHUH TEOPHH XHUMHYECKHX
BemiectB A. M. bytnepoBa aist 00bsCHEHUS! 3aBUCUMOCTH CBOMCTB BEIECTB OT MX
COCTaBa U 3apsija;

cOpPMHUPOBAHHOCTh ~YMEHHMH  XapaKTEpH30BaThb COCTaB, CTPOCHUE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IUIHBIX
KJIACCOB BEIECTB, TaKMX KaK: aJIKAHOB, ITMKJIOAIKAHOB, AJIKCHOB, AJIKAJHCHOB,
QIKUHOB, apPOMAaTUYECKHUX YTJIEBOJOPONIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX  KHCJOT, TIPOCTBIX U  CJIOXHBIX d3(HUPOB, comaepKamuxcs,
HUTPOCOEAMHEHUN W aMUHOB. , aMUHOKHCIIOTBI, OCIKH, BBIBOJABI (MOHO-, TU- U
MOJINCAXAPHUIbl), WUIIOCTPUPOBATh TE€HETUYECKYIO CBS3b  MEXAY HUMHU
COOTBETCTBYIOIIIMM yPaBHEHHEM C HCIIOIH30BAaHUEM CTPYKTYPHBIX (hopmyT;

CdopmupoBaHHBIE METOABI TMOATBEPXKIAIOT HAa KOHKPETHBIX TMPUMEpPAX
XapakTep B 3aBUCUMOCTH OT KJIACCOBOW CITOCOOHOCTH PE3ybhTaTOB MO KPAaTHOCTU
Y TUTy KOBAJICHTHOW CBSI3U (G- W T-CBSI3U), B3AMMHOTO OOIIEro aTOMOB W TPYIII
aTOMOB B MOJICKYJIaX;

chOpMYIMPOBAHHBIE  XapPaKTEPUCTUKH  XapaKTEPU30BaTh  UCTOYHHUKHU
YTJIEBOJIOPOJHOTO ChIphsl (HE(PTh, MNPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MepepabOTKH MPOTYKTOB;

c(hOpPMHUPOBAHHOCTH BIIAJICHUS CUCTEMOW 3HAHWUW O €CTECTBEHHO-HAYYHBIX
METO/JaxX TO3HAHUA — HAOIIONECHUS, BIWSHUS, MOICITUPOBAHUSA, IKCIICPUMEHTE
(peanbHOTO M MBICIIEHHOTO) ¥ MPAKTUKW TPUMEHEHUS dTUX 3HAHUM;

cOPMHUPOBAHHOCTh  METOJOB  NPUMEHEHUS  OCHOBHBIX  OTEPAIHA
MBICIUTEIILHON NIeATeTLHOCTH — aHaJu3a W CUHTE3a, CPaBHEHUS, O0O0OIIEHWS,
CUCTEMAaTH3aIlNH, BBISIBICHUS MPUUYWHHO-CICICTBEHHBIX CBS3€H — NI M3yYeHUs
CBOWCTB BEIIIECTB U MPUPOTHBIX SIBJICHUIA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISABIATH B3aUMOCBS3b (DYHIAMEHTAIBHBIX
3HAHUW C TIOHATHUSAMU U TIPEJCTABJICHUSMU JAPYTUX €CTECTBEHHO-HAYYHBIX
IpeaIMeToB Ui 00Jiee OCO3HAHHOTO MOHWMAHHS CYIIHOCTH MAaTepUaIbHOTO
eIMHCTBAa MUpPA, UCTOJIH30BaTh CUCTEMHBIC 3HAHUS 10 OPTaHWMYECKONW XWUMHH JJIs
0O0BSICHEHUS ¥ IPOTHO3UPOBAHUS 0a30BOM, €CTECTBEHHO-HAYYHOUN MPUPO/IBL;

c(hOPMHUPOBAHHOCTh yMEHUH: TPOBEACHHE PACUETOB TIO XUMHUYECKHUM
dbopMynaM ¥ YpaBHEHHSM C WCIOJb30BaHHEM (M3MYECKUX BEIWUYMH (Macca,
00BEM Ta3za, KOJMYECTBO BEIIECTBA), XaPAKTEPHBIX BEIIECTB C KOJIMYECTBECHHOU
YacThIO: pacy€Thl MO HAXOXKIEHUI0O XUMHUYECKHX (OpPMYT 1O M3BECTHBIM
MAaCCOBBIM  JIOJIAM  3JIEMEHTApPHBIX  3JEMEHTOB, MPOAYKTOB  COJEPKAIIUX
ra3z000pa3HbIe AIEMEHTHI BEIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AaHAJIU3UPOBATH U OIIEHUBATH
C TO3WIUMi 0e30MacHOCTH TOCJECACTBUNA OBITOBOM W  MPOU3BOJACTBEHHOMU
JEATEIIbHOCTH YEJIOBEKAa, CBSI3aHHOM C MepepabOTKOM BEIIEeCTB, MCIOJIb30BATh
MOJYYCHHbIC 3HAHUS [JI1 MOPUHATUS TPAMOTHBIX PEIICHUW B OIPEICIICHHBIX
00J1aCTIX, ¢ XUMHEH;



chopMHUpOBaHHAS YMEHHI: CaMOCTOSITEIbHO IUIAHUPOBATh W TMPOBOJUTH
XUMUYECKAH OKCIEPUMEHT (TIOJIyYCHUE M HM3yYCHHE ONpEICICHHBIX CBONCTB
BEIIECTB, KAYECTBO YIJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB M KHCIIOPOJICOACPIKAIIIX
BCIIECTB, PEIICHHE SKCICPUMEHTAIBHBIX 3a7a4 I0 PACIO3HABAaHUIO YKa3aHHBIX
BEILIECTB) C COOJIIOJIEHHEM TIpaBUJl 0E€30MMacHOr0 OOpallleHHs ¢ CaMUMU
BCIIECTBAMH M JA0OpAaTOPHBIMU TIprOOpamMu, (OPMYIHPOBAHHUE IEIBHBIX
UCCJICIOBAHUM,  TOJJEPKUBATh  pas3U4YHbICE  pPE3yJbTaThl  JKCICPHUMEHTA,
aHAM3UPOBATh M OIEHUBATh MX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

coOJIIoIaTh TpaBUJIa JKOJOTHYECKOTO TOBEICHHS B OBITY W TPYAOBOM
JEeSITETHHOCTH B IEJISIX COXPAHEHUsSI CBOETO 3JI0POBBS, OKPYKAIOUICH MPUPOIHOM
Cpelbl ¥ TIOCTHYKCHUH €€ Pa3BUTHS,

0CO3HABaTh OMACHOCTh TOKCHYECKOTO BO3JCHCTBUS HA JKUBBIC OPTaHU3MBI
OTIPENICICHHBIX BEILECTB, MOHUMAs cMbICI Tiokazaress [T1K;

aHAJTM3UPOBATh MPEUMYIIECTBO MPUMEHEHHUSI METOJOB B MPOMBIIUICHHOCTH
¥ OBITY C TOYKH 3PCHHUSI COOTHOILICHUS PUCKA M TOJIb3BI,

ChopMUPOBAaHHOCTh ~ YMEHHWI: HM3y4UTh  IICJICHANPABJICHHBIA  IOUCK
XUMHUYECKOW MH(POPMAIIMY B PA3IMYHBIX UCTOYHHMKAX (Hay4Has U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeAcTBa co3aanus uHdopMmalu, UHTEpHET U APYrHe), TIIATSIBHO
IPOAHATM3UPOBATh XUMUYECKYIO HHPOPMAIIHIO, TTepepaboTaTh ee U NCIOIb30BaTh
B COOTBETCTBHUU C 33JJaHHOU y4eOHOU (POpMOIii.

11 KITACC

[Mpenmer pe3ynbTaThl OCBOeHHS Kypca «O0Imas 1 HeoOpraHu4IecKass XHUMUSD)
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUI: O MaTepUATbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTH ¥ TIO3HABAEMOCTh TMOCIEACTBHIA TNPUPOABI, O MecTe U
000CHOBaHMU XUMHUH B CHUCTEME OOpa3ymoIIUX HAayK U €€ poiu B oOecredeHuu
pa3BUTHsA, B OOECIeYeHUH MPOoOJIeM albTEPHATUBHON, OHEPreTHUYECKOH W
IPOJOBOJIBLCTBEHHONW 0€30MacHOCTH, B PAa3BUTUU MEIWIIMHBI, CO3IaHUU HOBBIX
MaTepuajoB, HOBBIX HCTOYHHUKH DHEPTUH, B OOCECIECUEHUU Pa3yMHOTO
IPUPOIOIIOIB30BaHMS, B TIPEesiaX MHPOBO33PEHUS U OOIIEH KyIbTYphl YEIIOBEKa,
a TaKXKe OKOJOTUYECKOrO0 OOOCHOBAHHOTO OTHOIICHHS K €ro 3JI0POBBIO H
MIPUPOJHOM CpELIE;

cuctemMa  oOecredeHMss  3HAHMUW, KOTOpas  BKJIIOYaeT B  ceOs:
OCHOBOITOJIATAOIIE MTOHITHS — XUMHUECKUH 3JIEMEHT, aTOM, aTOM sIJJpa, H30TOIIHI,
AJIEKTpOHHAsE 00o0JoYkKa aroma, S-, p-, d-aTOMHBIE OpPOWTAM, TMOCTOSHHOE U
BO30YXKIEHHOE COCTOSHUE aroMa, THOpUIu3allds aTOMHBIX OpOWTalel, WOH,
MOJIEKyJIa, BaJC€HTHOCTh, DJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHCIICHHUS,
XUMHYECKass CBs3b (KOBAJIEGHTHAs, HWOHHASA, METaJUIMYEeCKas, BOIOPOIHAsN),
KPUCTAIUTMYECKAs PEemIéTKa, XUMHYeCKas peakivs, PacTBOPEHHE, DJICKTPOJUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JTUCCOLMAIUS, CTEMEHb JUCCOIMAIINH,
BOJIOPOHBIN TIOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTEIb, TEMIIEPATYPHBINA dPeKT



XAMHUYECKOTO  COCTOSIHUSA, CKOPOCTh XUMHYECKHMH  PEXKHUM, XHUMHUYECKOE
paBHOBecue;, Teopun U 3aKOHBI (TEOPHS AICKTPOJIMTHUYECKON COIMATU3AIINH,
nepuoguueckun 3axkon/l.M. MeHnneneeBa, 3aKOH COXpPAaHEHHUS MAaCChl BEUIECTBA,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU JUHAMUYECKUX PEAKLMAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH IOPUIUYECKON MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XHMHUH, MHUPOBO33PEHUYECKHUE 3HAHUS, OOOCHOBaHUE B
OCHOBE MTOHMUMaHMS MPUYUHHOCTH U CUCTEMHOCTH YKOHOMHYECKOTO HAIlpPaBJICHUS,
COBPEMEHHBIE TMPEJCTABICHUS O CTPOCHUM BEIIECTB HAa AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM U HAQJMOJIEKYJSIPHOM YPOBHSX; MPEACTABICHUE O MEXaHUYECKUX
MEXaHU3Max, TEPMOINHAMAYECKHAX

M KUHETHYECKHX 3aKOHOMEPHOCTEW UX TMPOTEKAHUS, O XUMHYECKHUX
pPaBHOBECHSX, PACTBOpAaX M JHCIEPCHBIX Pa3MBIIUICHUSX; (AKTOJIOTUYECKUC
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH U OE30MacHOM HCIIOIh30BaHUU
OPraHMYECKUX HEOPraHWYECKHX BEIIECTB B OBITY W MPAKTUUYECKOW JEATETLHOCTH
4eJioBeKa, 000CHOBAIM HAyYHbBIC MPUHIIMITBI XUMHUYECKOTO MPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSATHUH,
COXpaHATh MX B3aWUMOCBS3b, COOTBETCTBYIOLIME TMOHATUS TPU ONHUCAHUU
HEOPraHUYECKHUX BELIECTB U UX MPEBpAIICHUN

CdopMUpOBaHHOCTh METOJOB HMCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JIJIsI
COCTaBJICHUS bopmyn BCIIICCTB u byHIaMEHTAIBHBIXAJIEMEHTOB,
cucreMatnyeckyro HomeHknatypy (MIOITAK) wu TpuBuanpHble Ha3BaHUsA
AJIEMEHTAPHBIX BEIIECTB;

chopMyTUpPOBaHKl METOABI OMPENETCHUS BaJEHTHOCTH H  CTEICHH
OKHCJICHUS XMMHUYECKHX DJIEMEHTOB B COCIUMHCHHUSIX, XUMHUYCCKHUM BHJ CBS3HU
(KOBaJIeHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS), THUI KPUCTAIIMYECKON
PELIETKA KOHKPETHOI'O BELLECTBA;

chopMynrpoBaHa XapaKTEPUCTUKA 3aBUCUMOCTH CBOMCTB BEIIECTB OT
XUMHUYECKOTO BHJA CBA3W U THUMA KPUCTAIMYECKOM PEmIETKH, OOMEHHOTO H
JIOHOPHO-AKIIENITOPHOTO MEXaHW3MOB 00pa30BaHUs KOBAJICHTHOU CBSI3H;

chOpPMHUPOBAHHOCTh ~ YMEHHMH:  KJIacCU(ULIMUPOBATh:  HEOPTraHUYECKHE
BEIIIECTBA II0 UX COCTaBY, XMMHUYECKHUE CBOMCTBA IO PA3JIUYHBIM BO3JICHCTBUSIM
(uucily M COCTaBy pearupymomux BeIIEeCTB, TEIUIOBOMY J(QeKTy, C y4yeToM
CTENIEHN OKHCIICHUS 3JIEMEHTOB, OOPAaTHOW CBSI3U, PA3IMYHBIX KATAIM3aTOPOB U
JPYTHUX); CAMOCTOSITEIIbHBI BEIOOP OCHOBAHWI W KPUTEPHUEB I KiIacCuPUKAIUN
M3y4aeMbIX BEIIECTB MO MPUPOTHBIM U IKOJIOTHIECKUM (haKTOpam;

CdopMupoBaHHOCTh PACKPBIBAET CMBICT Mepuoamdeckoro 3akoHa J[. U.
MeHneneeBa ¥ BBIBECTH €r0 CHCTEMATH3UPYIONIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYIO (PYHKITHIO;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: XapaKTEepU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB ¥ HOHOB OCHOBHBIX DJJIEMEHTOB MEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menpeneena, UCTIOJIB3YSI MOHATHUS
«QHEPTreTUYECKUE YPOBHHU», «IHEPIEeTUUYECKHE MOIYPOBHU», «S-, p-, d-aTOMHBIC
opOuTan», «OCHOBHOE M BO30YKJIEHHOE JHEPreTUYECKHUE COCTOSIHHS aToMay;
0OBSICHUTH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB 3JIEMEHTOB U MX COCIMHEHUN IO



nepuonaMm u rpynmnam llepmonmueckon cucremsl [[. . MenaeneeBa, BaJeHTHbIE
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE BEUIECTB UX JEKTPOHHBIX 000JIOYEK;

c(hOpPMHUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (ONHUCHIBaTH) OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  MOATBEPXKIATh
CYILIECTBOBAHME T€HETUYECKOW CBSI3M MEXKIY HEOPTaHMYECKHUMH BEUIECTBAMHU C
MOMOIIBIO COOTBETCTBYIOLIETO (PU3NYECKOTO BO3ICHCTBHUS;

chOopMHpPOBAHHASI CIHOCOOHOCTh PACKPBITHS CYIIHOCTU: OKHCIUTEIbHO-
BOCCTAaHOBUTEIHHBIX METOJIOB ITyTEM COCTAaBJICHUS OajaHCa dTUX aKTUBOB; CITIOCOO
MOHHOTO OOMEHAa COCTaBJICHHSI WX TIOJHBIX M COKpPAIIEHHBIX HOHHBIX (opm;
KHOTIKA THUAPOJW3a; BHE3alHOE KOMIUIEKCOOOpa3oBanue (M0  MPHUHIIHILY
TUAPOKCOKOMITJIEKCOB ITMHKA W BO3CHCTBUS)

chopMyTUpPOBaHKl METOABI OOBSICHEHHS 3aKOHOMEPHOCTEH MPOTEKAHUS
HPKOHOMHUYECKOTO d(Pderra ¢ yuéToM HMX XapaKTePUCTHK, XapaKTepa U3MEHEHUS
CKOPOCTH XHMHMYECKOTO COCTOSIHUSI B 3aBUCHMOCTH OT Pa3iu4HbIX (HAaKTOpOB, a
TaK)K€ XapaKTepa CMEIICHUs] XMMUYECKOTO PAaBHOBECHUS O] BIMSHUEM BHEIIHHX
BozaeiicTBuit (npunnun Jle [llarense);

c(hOpMYJIUPOBAHHBIE  XapPaKTEPUCTHUKH, OMpENENSIONME  XapaKTep
XUMHUYECKUX SIBIICHUH, TeHEepallsi HA OCHOBE MPOMBIIIJIEHHOTO MOJIYy4eHHUsSI CEPHOU
KHUCIJIOThI, aMMHUAKH, OOIIMX HAYYHBIX XHMHUYECKHX MPOJYKTOB; MPEUMYILECTBO
NPUMEHEHUsI HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U OBITY C TOYKHU
3pEHUS COOTHOIIEHUS PUCKA U TIOJIb3HI,

CdopmupoBanHasi cucTeMa BIIAJICHUS 3HAHUSMHA O METOJAaX HAYYHOTO
MO3HAHUS TPEANOCHIIOK TMPHUPOABl — HAOIIOICHUE, U3MEPEHHUE, MOJICITUPOBAHUE,
OKCIIEPUMEHT (pEaIbHbIi W MBICJCHHBIN), MPUMEHEHWE B HAyYHBIX HayKax,
METO/Jbl TPUMEHEHHS OSTUX 3HAHWW TPU OKCIEPUMEHTAIHHOM TPOBEICHUU
BEIECTB U OOOCHOBAHNE TECOPETUUYECKUX MPEANMOCHUIOK, MPEIIO0aracéMoro MecTa
B IIPUPOJIE, MPAKTUYECKOU JIEATEbHOCTH. YEJIOBEK U B TOBCEHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh METOJIOB BBIABIISIET B3aUMOCBSI3b  PAIlMOHAJIBHBIX
3HAHUN C TOHATHSMU U TPEACTABICHUSIMH JIPYTUX ECTECTBEHHO-HAYYHBIX
PEeAMETOB Jj1s1 60J€e 0CO3HAHHOTO MOHUMAHUS MaTePUAIbHOTO €IMHCTBA MUPA;

CdopMUpOBaHHOCTH METOJIOB MPOBENEHUS PACUYETOB: C MCIOJIb30BAHUEM
MOHATUN «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLIEHTPALUS»;
Macca BeIleCTBAa WU O0OBEM ra3a Mo M3BECTHOMY KOJIMYECTBY BELIECTBA, Macca
ui 00beM OHOTO W3 TMPHUCYTCTBYIOIIHUX B MPOSIBICHUH BEIIECTB; TETUIOBOTO
¢ ¢eKkra; 3HaUCHHUS BOJOPOAHOTO IOKAa3aTelsi pacTBOPOB KHUCIOT M IIENOYeH ¢
CTEMEHbIO JuccolManuu; Macca (o0beMa, KOJMYECTBO BEIECTBA) COCTOSHUS
MPOJYKTa, €CIAM OJHO U3 WCXOJHBIX BEIIECTB JaHO B BHUJAE pacTBoOpa C
OTIPENICTICHHOW JO0JIe pPAacTBOPEHHUs BEUIECTBA WM JaHO B H30BITKE (MMeeT
MIPUMECH ); TOJIS BBIXOA MPOAYKTA; OOBEMHBIX OTHOIIICHUH Ta3;

c(hOPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO MIAHUPOBATH U MPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MIPOBEACHUE HOHHOTO OOMEHa, MOATBEPKICHUE
KaueCTBEHHOIO0 COCTaBa HEOPraHMYECKUX BEILECTB, ONpEJEICHUE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBIO MHIUKATOPOB, U3yUYEHHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTHM XHMHMYECKOIO0 PEXHMa, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJlay 110
teMam «Metame»y U «Hemeramby ) ¢ coOmogeHueM MpaBuil 0€30MMacHOro



oOpallieHusi ¢ BEIIECTBaMHU U JIaOOpaTOpHBIMU IIpubopamMu, GOopMyIUPOBAThH LENU
UCCJIEIOBAHMS, 3aHMMaTh JOJDKHOCTM B pa3iudyHod ¢opme pe3ysibTaToB
HKCHEPUMEHTA, AaHAJIM3UPOBATh U OLIEHUBATh UX I0OCTOBEPHOCTB;

c(OPMHUPOBAHHOCTh ~ YMEHHUI: COOJIOJaTh MpaBWiia  HCIOJIb30BAHUS
XUMHUYECKOM TOCY/IbI U JTA0OPaTOPHOro 000pyAOBaHMs, OOpaIlleHHe C BEUIECTBAMU
B COOTBETCTBUM C OOOCHOBAHMEM TI0 OCYIIECTBJICHHUIO JaOOPATOPHBIX
OMOJIOTUYECKUX OIBITOB, IKOJOTMYECKUN PYKOBOAMUTENb MOBEACHHUS B OBITY U
TPYZIOBOU [JEATEIBHOCTH B LENAX COXPAHEHHsI CBOETO 3I0POBbS, OKPYXKaIOILIEH
IPUPOIHOM Cpeapl M JOCTHKEHUM €€ pPa3BUTUSA, OCO3HAaBaTb ONACHOCTH
TOKCUYECKOE JEHUCTBHE HA >KUBBIE OPraHU3Mbl OIPEICIICHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMmbIca noka3arens I1JIK;

ChopmupoBaHHOCTh ~ yYMEHUH: M3YYUTh  LEJCHANPABICHHBIA  MOUCK
XUMUYECKON WH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (HaydHasl U y9eOHO-Hay4YHas
JUTEpaTypa, cpencTsa co3ganHus ungopmauuu, MIHTEpHET U ApyTHe), TIIATEIBHO
POAHATIM3UPOBATh XUMHUUYECKYIO HH(DOpMaIHIOo, mepepadoTaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C 33/ITaHHON yueOHOH (HopMoii.
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumusi, 10 xkmace/ I'abpuensia O.C., OctpoymoB U.I'., Cnankos C.A.,
AxrmmonepHoe o61miectBo «M3marenbetBo «lIpocBemenuer
» Xumusi, 11 xmace/ I'abpuensa O.C., Octpoymos WN.TI'., Cnankos C.A.,
AxrmmonepHoe o6miectBo «M3marenbetBo «lIpocBemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

l.

[Nabpuensn O. C. Xumus. 10 knacc. YrayOn€HHbIN ypoBEHb: yueO. AJis
obmeoOpazoat.yupexaeHuit/ O.C. I'abpuensH. — 7-€ u3f., CTepeoTHl. - M.:
Hpoda, 2011.

2. T'abpuensan O. C. Xumus. 11 knacc. YrinyOnéHHbIM ypoBeHb: yuel. Iis
obmeobpazoar.yupexaenuit/ O.C. ['abpuensH. — 8-e uza., crepeorturr. - M.:
Hpoda, 2013.
3.I'abpuensu O.C. IIporpamma kypca xumuu s 8 — 11 kitaccos
0011e00pa3zoBaTeNbHBIX YUpexaeHuil, - M.: [Ipoda, -2011 r.;

4 Xumust. 8-11 knaccel: pabouune mporpammsl 1o yaeobrukam O.C.
["abpuensna : uznarensctBo «YUUTEIIby, 2014 1.;

5.Iloypounsie pa3pabdotku no xumuu H.I1.Tpoery6osa u M.IO. I'opkoBenko;
Mocksa; Bako2016

6.KMMBbI H.I1.Tpoery6oBa ; Mocksa; Bako 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «kEqunas xomnekiusa Hudposeix ObpazoBarenbHbx PecypcoBy (Habop
nndposeix pecypcoB k yueOHunkam O.C. [N'abpuensna) (http://school-
collection.edu.ru/).
http://him.1september.ru/index.php— xypHan « XumMus.

2. http://him.1september.ru/urok/-Marepuainsl K ypoky.

3. http://formula44.narod.ru Kypc oprannueckoit xumuu 3a 10 xiacc

4. http:/www.schoolchemistry.by.ru [lIkonsHast XuMus - CIpaBOYHUK

5. www.edios.ru — Di10C — EHTP AUCTAHIMOHHOTO 00pa30BaHUs

6. www.km.ru/education - yueOHble MaTepHalibl U cI0Bapu Ha caite «Kupumn u
Medoauii»

7. http://djvu-inf.narod.ru/ - anekTpoHHas 6ubIMOTEKA



