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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma o XxuMuM Ha YpOBHE CpeIHEro ooIIero oopa3zoBaHus
pazpaboTtana Ha ocHOoBe DenmepanbHOro 3akoHa OT 29.12.2012 No 273-®3 «O06
oOpa3oBanuu B Poccuiickoit @enepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOECHUS
benepanpHOI 00pazoBaTEIHLHOM MPOTrpaMMBbI cpeiHero 061ero oopazoBanusi(DOIT
COO), mpenctapieHHbIXx B DefepaabHOM TOCYAApPCTBEHHOM 00pPa30BaTEIbHOM
cragmapre COO, c yuérom Kounenmmm mnpenojaBaHus y4eOHOTO TpeaMera
«Xumusi» B oOpasoBarenbHBIX oOpraHmzanusx Poccuiickoit  ®enepanuuy,
peaM3yIOIMX OCHOBHBIE 00Pa30BaTENIbHBIE MPOTPAMMBbI, 1 OCHOBHBIX ITOJIOKEHUN
«Crtpareruu passurus Bocriuranusi B Poccuiickont @enepanuu Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpasurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIUIyOJIEHHOTO H3y4YEHUS 3aHMMAacT Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAydyHOTO oOpa3oBanus ywanmxcs 10-11 kiaccos.
W3ydyenne mpenmera, peaqu3yeMoe€ B YCJIOBUSAX JHU(PepeHIupOoBaHHOIO,
npoduIbHOr0 OOy4eHHs, MNPU3BAHO OO0eCreyuTh 00I1Ie00Pa30BATENbHYI0 U
OOILEKYJbTYpHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO I
aJlanTalyy uX K ObICTPO MEHSIOLIMMCS YCJIOBUSAM KU3HU B COLIYME, a TAKKE J1JIsI
IPOJOJDKEHHsI 00yYEeHHUs] B OpraHu3auusx npogecCUOHANbHOro 00pa3oBaHusl, B
KOTOPBIX XUMUS SIBJIIETCS OJAHOM U3 IPUOPUTETHBIX TUCLIUILIUH.

B nporpammMe mo XuMHM Ha3HaueHHE Mpeamera «XUMHUS» TOJy4aeT
NoApOOHYI0 HMHTEPIpPETAlHi0 B  COOTBETCTBUM €  OCHOBOMOJArarolMy
nosioxenusmMu OI'OC COO o B3aMMOOOYCIJIOBIEHHOCTH 1IEJEH, COJIepKaHMs,
pe3yiabTaToB 00y4YeHUs U TPeOOBaHUN K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBIISIFOTCSI CJICAYIOLIME BBIMIOJHAEMbIE MPOTPAMMOMN O
XUMHH QPYHKLIUU:

e uH(OPMAIMOHHO-METOAUYECKAsl, pealu3alus KOTOpOll obOecreunBacT
MOJIyYCHHUE TMPEACTABJICHUS O LENAX, COJIepaHUM, OOUIel CTpareruu
00y4eHUsI, BOCTUTAHUS U PA3BUTHS 00yJaIOIIMXCS CPE/ICTBAMU ITPEIMETa,
M3Y4aeMoro B paMKaxX KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TIAHUPYIOIIAs, KOTOpas pen1ycMaTpUBaET
OTpeJielieHre: MPUHLUIIOB CTPYKTYPUPOBAHUS M MOCIEI0BATEIbHOCTU
U3y4YeHUs] Y4eOHOTOo Marepuaja, KOJMUYECTBEHHBIX U KaYECTBEHHBIX €ro
XapaKTEePUCTHUK; MOJIX0A0B K (OPMUPOBAHUIO COJIEPKATEIHLHON OCHOBBI
KOHTPOJII U OIICHKU 00pa3oBaTENIbHBIX JTOCTHXKCHHM OOYyYaromuxcsi B
paMKax HUTOTOBOM arrectaud B (OopMe €IUHOTO TroCyAapCTBEHHOIO
HK3aMEHa M0 XUMHH.

[Iporpamma a1 yriay0JIEHHOTO U3YUEHUSI XUMUHU:
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e YCTaHABIMBAeT HMHBAPUAHTHOE MPEIMETHOE COJIepiKaHue, 00s3aTenbHOe
Ui U3y4eHHs B paMKax OTAENbHBIX MNpoduied, npeaycMaTpuBaeT
pacnpeneneHie U CTPYKTYpUpPOBaHHME €ro IO KiaccaMm, OCHOBHBIM
coJiep KaTelbHbIM JIMHUSIM/pa3iesiaM Kypca;

e JaET NPUMEPHOE pacTpeieieHne y4eOHOTr0 BpEMEHU, PEKOMEHTYEMOTO JIIs
U3Y4YEHUS OTIEIIbHBIX TEM;

e IIpEMJIaracT MPUMEPHYI0 TIOCJIEJOBATEIbHOCTh H3Y4YEHHUS Y4EeOHOro
MaTtepuana ¢ y4€TOM JIOTMKU MOCTPOEHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO UHTEPIPETALUIO LIeJIeH U 3a/1a4 U3yYEHUs MpeaMeTa
Ha yriIyOJEHHOM YPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpeaHero oOmero o0pa3oBaHus, COJEPKATEIbHON XapaKTEpUCTUKU
IUIAHUPYEMBIX ~ PE3YyJIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTenbHOU
nporpaMMbl  CpEIHEro  00IIero oOpazoBaHusi  (JIMYHOCTHBIX,
METaNpeAMETHBIX, MNPEIMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BUJIOB
y4€OHO-TIO3HABATEIIbHBIX JIEUCTBUA OOYy4YaroIIErocsi IO OCBOCHUIO
COJepKaHUs IPEAMETA.

[lo BceM Ha3BaHHBIM MO3UIMSIM B MpOrpamMme N0 XMUMHHM IpPerycMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi. 3a mpeaenaMy yCTaHOBIEHHO M MPOTrpaMMO O XUMUH 00s3aTeIbHON
(MHBapUaHTHOM) COCTaBJIAIONIEH COJEpKaHUsl y4eOHOro npenmera « XUMHsD
0CTa€TCcsi BO3MOKHOCTb BbIOOpA €r0 BApUATUBHOM COCTABJISIOLIEH, KOTOpast JOJKHA
OTPENENITHCSA B COOTBETCTBUH C HAIIPABJICHUEM KOHKPETHOTO PO (uiIst 00ydeHHUs.

B cootBerctBHM ¢ KoHUENTyalnbHbIMU mnoJioxkeHusMu OI'OC COO o
Ha3HAUYCHUM TIPEAMETOB 0a30BOro U YIIyOJIEHHOrO YpPOBHEW B CHUCTEME
nuddepeHIMpOBaHHOTO 00yYEHHsI Ha YpPOBHE CpEIHEro o0uiero oOpa3zoBaHUs
XUMHSI Ha YpOBHE YIUIyOJIEHHOTO M3y4Y€HHUs HampaBlieH Ha peaJu3aluio
PEEMCTBEHHOCTH C MOCJICAYIOIIUM 3TallOM MOJTy4EHHUSI XUMHUYECKOTO 00pa30oBaHus
B paMKax M3YYEHHs CIEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMHUYECKUX
JTUCITUIUIMH B By3aX U OpraHU3aIUsIX CPEAHEro MpoQecCUOHATLHOTO 00pa30BaHMs.
B a10oii cBsI3M n3yueHue npeaMeTa « XuMus» OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA
paclMpeHre # YriIyOJIeHMEe TEOPETUYECKOM M TMPAKTUYECKOW IMOJrOTOBKU
00ydJaronmxcs, BEIOpaBIIUX ONpeNeiaEHHbIN Tpoduib 00yuyeHus, B TOM YHUCJE C
NEPCIEKTUBON  MOCJEAYIOLIETO TMOJYYeHUs] XHMHUYECKOro oOpa3oBaHus B
opraHuzalmsx MnpodeccuoHaabHOro obpaszoBanusa. Hapsimy ¢ 3Tum, B cBere
tpeboBanuit PI'OC COO k miaHupyeMbIM pe3yiabTaTraM OCBOEHHS (enepanibHOi
00pa3oBaTeLHOM MPOTPAMMBI CPETHET0 00111ero 00pa3oBaHMs U3yUEHHUE MPEeIMETa
«XuUMHs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIHUTAHUS U COLMAJIHLHOTO
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pa3BuTHs OoOydJarommxcs, Ha (HOpMHUpPOBAHHME y HUX OOIIEHHTEIUICKTyaIbHBIX
yYMEHUI, YMEHUN paluoHaIM3auu y4eOHOro TpyAda U OOOOIIEHHBIX CIIOCOOOB
JeSTEIbHOCTH, UMEIOIINX MEXIUCITUTUIMHAPHBIN, HAATPEIMETHBIN XapakTep.

CocrapisionmMu npeaMera « XuMus» Ha YpOBHE YIIIYOJIEHHOTO M3Y4eHUs
ABIAIOTCS YINIyONnéHHble Kypcbhl — «Opranudeckas xumusi» u  «OOmas wu
Heopranuyeckast Xxumusi». [Ipu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aly COJEp>KaHUsl dTHUX KypCOB B MporpamMme MO XHMHUHU 3a OCHOBY
npuHATHI moJioxeHuss ®I'OC COO o paznmuyusx 6a30BOro 1 yriry0JaEHHOTO YpOBHEH
U3Y4EHUS MpeaMeTa.

OcHoOBy copaepxaHus KypcoB «Opranuyeckas xumusi» u «OOmas u
HEOpPraHWYeCKas XHMHS» COCTaBJISIET COBOKYMHOCTb IMPEAMETHBIX 3HAHUWA W
YMEHUH, OTHOCSAIIMXCA K 0a30BOMY YPOBHIO M3YYEHHUSI IpeaMeTa. DTa cucTeMa
3HAaHUW TMOJy4aeT OIpenelIéHHOEe TEOPETHUECKOE MOIMOJHEHHE, IMO3BOJIIONICE
OCO3HAHHO OCBOUTH CYILIECTBEHHO 00BN 00BEM (PaKTOJIOTUUECKOT0 MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE M3y4YeHHs mpeamera oOecredeHa BO3MOYKHOCTh
3HAYUTENHHOTO YBEIMYEHHSI 00bEMA 3HAHUN O XMMHYECKHX 2JIEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCIIUPEHHS U yIITyOJIeHUs IPEICTaBICHUN O CTPOSHUN
BEIIECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX MPOTEKAaHUS PEaKlui,
paccMaTpUBaEMBbIX C TOYKU 3PEHHS] XUMHYECKOW KUHETUKA U TEPMOIUHAMMKHU.
W3yuenue mnepuonnyeckoro 3akoHa u Ilepuogmdeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB 0a3UPYyETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSX
O CTpPOGHHMM aroma. XHMHYECKas CBsI3b OOBICHSAETCS C TOYKU 3pPEHUs
PHEPTETUUECKUX U3MEHEHUH MTpH €€ 00pa30BaHUU U Pa3pYILICHUH, a TAKKE C TOUKU
3peHus MexaHn3MoB e€ oOpazoBaHus. V3ydeHue TUIOB peaKIMid JOTOJHSIETCS
dbopMHupOBaHUEM MPEACTABICHUNH 00 AJNEKTPOXMMHUYECKHX TMpoIeccax u
AIIEKTPOJIM3E PACTUIABOB M PaCTBOPOB BEIIECTB. B Kypce opraHnyeckoii XuMuu Mpu
PacCMOTPEHUU PEAKIMOHHOM CIOCOOHOCTH COEIMHEHUHN YIenseTrcs 0coboe
BHMMAaHHE BOTIpOCcaM 00 3JIEKTPOHHBIX dPdeKkTax, 0 B3aMMHOM BIMSHUNA aTOMOB B
MOJIEKYJIaX U MEXaHH3MaX peaKinii.

Oco0oe3HaueHue UMEET TO, YTO Ha COJIEPKAHUE KYPCOB XUMUU YTITyOJIEHHOTO
YPOBHS U3YYECHUS JIJIs KJIACCOB OTIPEACIEHHOTO PO huJIst (TJIaBHBEIM 00pa3oM Ha UX
CTPYKTYPY M XapakTep JOTOJHEHUNU K OOIIeld cucTeMe NMPEeAMETHBIX 3HAHUK)
OKa3bIBAIOT BIMSHUE CMEKHBIC TpeIMeThl. Tak, HanmpuMep, B COJEpKaHUH
npeamera i KJIacCOB XUMHUKO-(PU3UUeCKOTO Mpoduiist 001bI110€ 3HaUeHUE Oy IyT
UMETH JIEMEHTHI y4eOHOT0 Marepuaia o oomen xumun. [Ipu n3ydennu npeaqmera
B JIaHHOM Cllyyae akIeHT OyleT cJlelaH Ha OOIIMHOCTh METOJOB TMO3HAHUA,
OOIIHOCTH 3aKOHOB M TEOPU B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIPHAS TEOPUSI
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(MonekynsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHS MACChI M SHEPTHH, 3aKOHbI
TEPMOANHAMHUKH, JIEKTPOJIN3a, IPEACTABICHUSA O CTPOCHUM BELIECTB U JPYTroe.

B TO xe BpemMs B COJIEpXKaHUM MNpeaMeTa Ui  KIACCOB  XUMHKO-
Oounonoruueckoro npoduist 6oNbIIMIA yAeTbHBIA Bec OyaeT UMEeTh OpraHHuyYecKas
xuMus. B aTom ciydae npegocTaBisieTcsi BO3MOXXHOCTB /17151 60Jiee 00CTOSTEIHHOTO
PacCMOTPEHHUSI XUMUUECKOM OpTraHn3alliy KJIETKU KaK OMOJIOTUYECKOM CUCTEMBL, B
COCTaB KOTOPOW BXOJST, K NPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, Kak
JUTUABI, OCTIKH, YTI€BObI, HYKJICUHOBBIE KHUCIOTHI U Apyrue. [Ipu aToM 3HaHUS O
COCTABE U CBOMCTBAX NMPEICTABUTENICH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEILECTB
CIy>KaT OCHOBOMW Il M3Y4YEHHs] CYLIHOCTH MPOUECCOB (POTOCHUHTE3A, JbIXaHUS,
IUIIEBApCHUS.

B mmane ¢GopMupoBaHUsST OCHOB HaydyHOTO MHUPOBO33PEHUS, OCBOCHUS
0O1LIeHayYHBIX METOI0B IMO3HAHUS M ONbITA MPAKTHYECKOTO MPUMEHEHUS HAyYHBIX
3HAHUM H3y4dEHHUE MpeaMera «XUMHUs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBA3AX C YYEOHBIMH MPEAMETaMH, BXOJAIIMMU B COCTaB
npenaMeTHbix obnacteld «EcTecTBeHHO-HayuHble NpeaMeThl», «Maremaruka u
uHpopMaThKa» U «PyccKul I3bIK ¥ IUTEPATYPAY.

[Ipu u3yueHnnn yueOHOTo npeamera « XuMus» Ha yriyOJa€HHOM YPOBHE TaKxKe,
KaKk Ha YpOBHE OCHOBHOTO M CpeJIHEro 0011ero 0opa3zoBanus (Ha 0a30BOM ypOBHE),
3a/layell MEepBOCTENEHHON 3HAYMMOCTHU SIBJISIETCS (DOPMUPOBAHUE OCHOB HAyKH
XMUMHH KaK 00JIaCTH COBPEMEHHOTO ECTECTBO3HAHUS, MPAKTUYECKOU e TEIbHOCTU
YEJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHhI. Pelienue 3toi 3a1aun Ha
YIIyOJEHHOM YpOBHE W3Y4YEHHMs MpeaMeTa MNpEeIojaracT pealn3alfio TaKuX
LeeH, Kak:

e (opMUpOBaHHE MpPEACTABICHUN: O MaTepUAILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX ¥ TO3HABAEMOCTH SIBJIEHUM MTPUPOJbI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHBIX HayK W €€ BeAylledl poiau B oOecredeHuH
YCTOMUMBOTO  pa3BUTUS  YEJIOBEUECTBA: B  PEHIGHUUM  MpoOseM
HKOJIOTMYECKOU, SHEPTETUYECKON U MUILEBON 0€30MacCHOCTH, B Pa3BUTHU
MEIMLMHBI, CO3JaHUU HOBBIX MaT€pHUaIOB, HOBbIX HCTOYHHUKOB HEPTUH, B
00ecTieueHNH PalMOHAILHOTO MPUPOIOIOIb30BaHUs, B (OPMUPOBAHUI
MHUPOBO33pEHUS U OOIIEH KyJbTypbl UEJIOBEKa, a TAKKE HKOJIOTUYECKU
000CHOBAHHOI'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM CPEIE;

e OCBOCHME CHUCTEMBl 3HAHUW, JEKAIIMX B OCHOBE XHMHUYECKOH
COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa: (hyHIaMEHTATbHBIX
TOHSATHM, 3aKOHOB U TE€OPUM XHMMHUH, COBPEMEHHBIX NPEICTABICHUA O
CTPOECHMM BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIPHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOJMHAMUYECKHX U
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KUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHWS XWMUYECKHX PEaKIui, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CHCTEMAax, 00 001X
HAYYHBIX IPUHITUIAX XUMHUYECKOTO MPOU3BO/ICTBA;

o ¢dopmupoBaHUE Yy OoOyJaronmxcss  OCO3HAHHOTO  TIOHMMAaHUSA
BOCTPEOOBAHHOCTH CUCTEMHBIX XHMHUYECKUX 3HAHUU M1 OOBICHEHUSI
KIIFOYEBBIX HJIEH W MPOOJIEeM COBPEMEHHOW XUMHH, HJisi OOBSICHEHUS U
MPOTHO3WPOBAHMS SBJICHUHA, NMCIOIINX €CTECTBECHHO-HAYUYHYIO TPHUPOIY,
I'PaMOTHOTO peIIeHus MpoOJieM, CBI3aHHBIX C XMMHEH, MPOTHO3UPOBAHYI,
aHaJIM3a Y OLICHKH C MO3ULIMH DKOJIOTHYECKOM 0€30IMacHOCTH IO CJIEIC TBHIA
OBITOBOM M MPOU3BOACTBEHHOW IEATEIILHOCTH YEJOBEKa, CBS3aHHOW C
XUMHYeCKUM TIPOHU3BOJICTBOM, HCTIOJIb30BAHUEM U IepepabOTKOM BEIICCTB;

e yIJIyOJICHUE MPEICTABICHUI O HAYTHBIX METO1aX MO3HAHUS, HEOOXO0 TUMBIX
IS TIpUOOpETeHHs] YMEHUN OpPHEHTUPOBAaThCS B MHPE BEIIECTB M
OOBSICHEHUS XMMUYECKHX SIBJICHUH, HMMEIOIIUX MECTO B MPHUPOJIE, B
MIPaKTHIECKOH ACSITETHHOCTH M TIOBCEIHEBHOM )KU3HHU.

B mmane peammzanmmm MepBOOYEPETHBIX BOCTIHTATEIBLHBIX W Pa3BHBAIOIIAX
(GYHKUMIA LIETOCTHOW CUCTEMBI CPEIHEro o0Iero oOpa3oBaHus NpU U3YUEHHUU
npeaMera «XuMus» Ha YIIyOJI€HHOM ypOBHE OCOOYI0 aKTyadbHOCTh
PUOOPETAIOT TaKKE TIENTN U 33/1a4H, KaK:

e BOCTIHTaHWE YOSKIAEHHOCTH B II03HABAEMOCTH SBJICHHHA IPUPOIPI,
YBOKEHUS K TIPOLIECCY TBOPYECTBA B 00JACTH TEOPETUYECKUX U
MPUKJIAIHBIX WCCJICIOBAHUNA B XUMHH, (HOPMHUPOBAHUE MHPOBO33PEHUS,
COOTBETCTBYIOIIECIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHEC MOTHBAIIMM K OOYYECHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CAMOBOCIMTAaHMIO HAa  OCHOBE  YCBOCHHUS
00IIIeYeJI0BCYSCKUX LIICHHOCTEM;

e pAa3BUTHE [TO3HABATEIbHBIX HHTEPECOB, HHTCIUICKTYAILHBIX U TBOPYCCKHX
criocobHocTelt oOydaronmxcs, (HOPMHUPOBAHHWE Y HHX CO3HATEIHLHOTO
OTHOIIEHHUS K CcamMOOOpa30BaHMIO M HENPEPHIBHOMY OOPa30BaHMUIO Kak
YCJIOBHIO YCIIEITHOM TTPOo(decCuoHATbHON 1 00IIECTBEHHON TSI TEIILHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO M TIOTPEOHOCTH B
3J1I0pOBOM 00pa3e )KU3HHU;

e (opMHpOBaHHWE YMCHHH M HAaBBIKOB Pa3yMHOTr'O IPHPOOIIOIH30BaHMS,
Pa3BUTHE YKOJIOTUYECKON KyIbTYPhI, MPHUOOPETEHUE OTIBITa OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUUESCKOM AESITSIIbHOCTH.

O611ee yKCiIo YacoB, MPEIYCMOTPEHHBIX JJI U3YUYEHUS XUMUHU Ha YTIyOJIeHHOM
ypOBHE cpeaHero ooero oopasosanusi, coctapisier 204 wacos: B 10 kimacce — 102
yaca (3 gaca B Henenmo), B 11 xmacce — 102 gaca (3 gaca B Henemro).
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COJAEPKAHUE OBbYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTuyeckue 0CHOBbI OPraHU4eCKOM XMMHUMU.

[Ipenmer u 3HaUeHME OPTraHUYECKON XUMHUH, IPEICTABIEHUE O MHOTO00pazun
OPraHNUYECKUX COCTUHECHU M.

DJNIEeKTPOHHOE CTPOCHHE aroMa Yriepoja: OCHOBHOE U BO30YXAEHHOE
COCTOSIHUSA. BanleHTHbIE BO3MOXHOCTH aroma yriepoja. XuMHUYecKas CBS3b B
OpTraHUYECKHUX COENUHEHUAX. THUMbl THOpUAN3AIIMY ATOMHBIX OpOUTaNeH yriepoa.
Mexanu3Mbl  00pa30oBaHUS KOBAJCHTHOW CBsI3M (OOMEHHBIM ¥ JIOHOPHO-
akuenTopHeii). Tumbsl TepeKkpbiBaHUA aTOMHBIX OpOUTalel, G- U T-CBS3U.
OnunapHas, 1BoiHas M TpoiHas cBsi3b. CIocoOBI pa3phiBa CBSI3EH B MOJIEKYJIax
opranndyeckux BemiecTB. [loHsTHE 0 CBOOOIHOM paaukaie, Hykieopuwie u
AIIeKTp O rte.

Teopust cTpoeHusT OpraHudyeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TPEACTABIEHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHHE TEOPUU CTPOECHHUS
OpPTaHWYECKUX COEAUHEHUH. MoNeKymsapHble H CTPYKTypHbIE (OPMYJIBL
CtpyktypHbie GOpMYIbl pa3IUYHBIX BUAOB: pa3BEPHYyTass, COKpaIIEHHAS,
ckenetHass. l3omepusi. Buabl uzoMepuu: CTpYKTypHasi, HPOCTPAHCTBEHHAS.
DnekTpoHHBIE A (HEKTHI B MOJIEKYJIaX OPTraHUYEeCKUX COSTUHEHUH (MHIYKTUBHBIN 1
Me30MepHBIN APHEKTHI ).

[lpenctaBnenne o kmaccudukammu opraHudeckux BemiecTB. [loHsTHE O
dbynkumoHanbHOM rpymme. ['omonorus. 'omonoruueckue psabl. Cucremarnyeckas
HOMeHKIaTypa opranmdeckux coenuHeHnit (IUPAC) n TpuBHambHBIC Ha3BaHUS
OTZEJIbHBIX ITPEICTABUTEIICH.

OcobeHHOCTH U KiaccUuUKaIMsI OpPraHUYecKUx peakiuil. OKUCIUTENBHO -
BOCCTAaHOBUTEJIbHBIC PEAKIIUN B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTATIbHBIE METOJbl M3YUEHHS BEIIECTB M HUX MPEBPALICHUN:
O3HAaKOMJIEHHE ¢ 00pa3lilaMy OpTraHNYECKUX BENIECTB U MaTep MaJlaMU Ha UX OCHOBE,
OTBITHI 110 MPEBPALICHUIO OPTraHUYECKUX BEIIECTB MPHU HarpeBaHuu (IUIABJICHUE,
0OyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJEIEH MOJIEKYJ OPraHHYEeCKUX
BEILECTB.

YriieBoaopoabl.

Ankanbl. ["'omMosornueckuii psig ankaHoB, o01ias Gpopmysa, HOMEHKIAaTypa u
u30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT aJKaHOB, SP3-
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rudpuaAn3aIysl aTOMHBIX OpOuTaell yriaepojaa, o-cBs3b. Ouznueckue CBOMCTBA
AJIKAHOB.

XWUMHAYECKUE CBOWMCTBA QJIKAHOB: PEAKIMUA 3aMEIICHUS, W30MEPU3ALIUH,
JETUAPUPOBAHUS, IUKIU3AIMH, TUPOJIN3a, KpEeKUHra, ropenus. [Ipencrasnenue o
MEXaHU3ME PEAKIMN paIMKATbHOTO 3aMEIICHHUS.

Haxosxnenune B nmpupoae. CriocoObI MoydeHus U TPUMEHEHHE aTKaHOB.

[uxnoankansl. OOmas Gpopmyia, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHS i XUMHUYECKHX CBOWUCTB MaJIBIX (IIUKJIOMIPOTIaH, IIUKIOO0YTaH) U OOBITHBIX
(IMKJIOTIEHTAaH, ITUKJIOTEKCaH) IIUKJIOATKaHOB. CTIoCcOObI MOTy4IeHHS M TPUMEHEHHE
[UKJIOAIIKAHOB.

Ankenbl. ['oMOJIOTHUECKHH psii AIKEHOB, 001Ias Gpopmysa, HOMEHKIATypa.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT AJIKEHOB, SP2-THOpUIH3AIMS
aTOMHBIX OpOuTasNel yriaepona, o- U m-cBa3u. CTpYKTypHas U Te€OMETpUuecKas
(mc-Tpanc-) nzomepusi. GU3nYecKue CBOMCTBA ATKCHOB. XUMUYECKHE CBOMCTBA:
peakuuMu NPUCOEIVHEHUS, 3aMEIICHUs] B (-TIOJIOKEHUE NPU JABOWHOM CBS3H,
noauMepusanuu 1 okuciienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakunu
Ha JIBOMHYO CBsI3b. CIOCOOBI OJTy4eHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccuduxanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHbIE,
KymynuposarnHwvle). OcOOEHHOCTHU 3JIEKTPOHHOT'O CTPOEHUS U XUMUYECKUX CBOMCTB
CONPSHKEHHBIX TUEHOB, 1,2-u 1,4-nipucoenunenue. [Tomumepuzaiius conpsikEHHbIX
nueHoB. CiocoObl MOTy4eHNs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. 'oMOJIOTHYECKUH psiji ATKUHOB, 001as popmysia, HOMEHKIIaTypa U
U30MepUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKMHOB, SP-
rudbpuan3anusl aTOMHbIX opOuTaneit yriepoja. GU3nyecKre CBOMCTBA aJIKHUHOB.
XuMUYECKHUE CBOMCTBA: PEAKIIMH TPUCOSAUHEHNS, TUMEPU3ALIMU U TPUMEPHU3ALINH,
okucieHus. KuciaotHele CBONCTBA AIKNHOB, UMEIOIIMX KOHILIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakii Ha TPOUHYIO CBs3b. CIOCOOBI MOJyUYEeHUS U TPUMEHEHHE
AJTKUHOB.

ApomaThuecKkue yriaeBoaopobl (apeHbl). ['oMONOrMYeckuil psii apeHoB,
obmas hopMysia, HOMEHKJIATypa U U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYyJIbl OeH3oyia. Duznmyeckue CBOWCTBAa apeHOB. XHUMHUYECKUE
CBOICTBa 0€H30JI1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMELICHUS B OCH30JIbHOM KOJIbIIE U
VIJIEBOJOPOJIHOM paJIMKale, PEAKIMH NPUCOECIUHEHUS, OKHCJIEHHE T'OMOJIOIOB
oenzona. IlpencraBieHre 00 OpPUEHTUPYIOIMIEM JEUCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha MpHUMEpPE AJIKWIbHBIX PAJAUKAIOB, KapOOKCHUIILHOM,
TUAPOKCUIILHOW, aMUHO- M HUTPOTPYMIBI, aTOMOB TajloreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOUCTB cTupoa. [lommmepuzanus ctuposa. CrocoObl MOTydeHUs U
MIPUMEHEHNE apOMAaTUYECKUX YTIEBOJOPO0B.
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[Mpuponneiii ra3. [lomytasie HedTsaHbIe Ta3bl. HegTh 1 €€ mpoucxoxaeHue.
KameHHbI# yrosib M1 IPOAYKTHI ero nepepadoTku. CiocoOsl mepepadoTku HeTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KATATMTHYCCKUN), PUPOPMHHT, MTHUPOJIH3.
[IpoaykTel nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBIIITICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXKIY Pa3JIUYHBIMU KJIACCAMH YIIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TalOTEHIIPOM3BOJHBIX YIJIEBOIOPOJ0B. Peakunn
3aMEILEHUs] TajJoreéHa Ha THAPOKCOIPYIIy, HUTPOTPYIIy, IUAHOTPYIIILY,
amMuHorpymmy. JleiicTBue Ha TaJOTEHIPOU3BOJHBIE BOJHOIO M CHUPTOBOIO
pacTBopa mEnoun. B3zanmonelcTBre TUralOreHATKaHOB C MAarHUeéM U IIMHKOM.
[Honstue 0 METAJUIOOPTaHUY €CKUX COCAMHEHUSX. Hcnonb3oBanue
TaJIOTEHIIPOU3BOJAHBIX YIJIEBOJAOPOJOB B OBITY, TEXHMKE M TIPU CHUHTE3E
OpTraHWYECKHX BEIIECTB.

OKCIIEPUMEHTATIbHBIE METOJbl M3YUYEHHS BEIIECTB M UX MPEBpPAIICHUIL:
u3ydeHrue GU3N4eCKUX CBOMCTB YIJI€BOA0POA0B (PACTBOPUMOCTS ), KAUECTBEHHBIX
peakiuii yrieBoJ0pOA0B Pa3IMUHBIX KIAcCOB (0OeciBeuMBaHWE OpOMHOM WU
MOJHOUN BOJbI, pacTBOpa MEpMaHraHara Kajius, B3aUMOJICHCTBHE allETHIICHA C
aMMHUAYHBIM PacTBOpOM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriaepojau BOJ0POJa B OpraHny€CKUX BEIECTBAX, TOJTYyYEHUE 3TUJICHA U U3YUEHHE
€ro CBOMCTB, O3HAKOMJIEHHE ¢ KoJulekuusamu «Hedgtb» u «Yromaby, ¢ oOpazuamu
IJIACTMACC, KAy4yKOB W PE3UHBI, MOJECIMPOBAHUE MOJIEKYJl YIJIEBOJOPOJOB U
raJIOTeHIPOU3BOJHBIX YTJIEBOJOPOIOB.

Kucsopoaconep:xamue opranuyeckme coeIMHeHHs.

[Ipenenbubie ogHOaTOMHbIE crnuUpThl. CTpoeHue Mousekyn (Ha npumepe
MEeTaHOJla U 3TaHoJsia). ['omosormueckuil psn, obmas Qopmyna, uzomepwus,
HOMEHKJIaTypa U  kijaccupukauusa. Dusznueckue CBONUCTBA MpeledbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJopoaHbIle CBS3M MEXIYy MOJIEKYJIaMU CIHUPTOB.
XUMUYECKUE CBOWCTBA: pEaKIMU 3aMEILEeHMs], JeruAparalud, OKHUCICHMUS,
B3aUMOJICMCTBUE C  OPraHMYECKUMU U  HEOPTraHWYECKUMH  KHCJIOTaMMU.
KauecTBeHHast peakiysi Ha 0JJHOATOMHbIE CIUPTHI. [[eficTBUE 3TaHOJIa 1 METaHOoIa
Ha opraHu3M uenoBeka. CrnocoObl MOJydeHUSI M NPHUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMeHKIaTypa U u3oMepus. OcobeHHOCTH HU3UIECKUX U
XUMHUYECKUX CBOUCTB.

MHoroatoMHble CIUPTHI — ASTWIEHIJUKOJb W IHLEpUuH. Pu3nveckue U
XUMHYECKHUE CBOMCTBA: PEaKIMK 3aMeIICHHsI, B3aUMOACHCTBUE C OPTaHUYECKUMH U
HEOPTraHWYECKUMHU KHCJIOTaMH, KaU€CTBEHHAsl PEAKIIMsl HA MHOTOATOMHBIE CTTUPTHL
[IpencraBneHue o MexaHU3Me pPeakInil HyKJIeopUIbHOTO 3aMenieHus. [{eficTBre Ha
opranu3Mm uenoBeka. CrocoObl MOTydeHUs U TPUMEHEHHE MHOTOATOMHBIX CTTUPTOB.
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®enon. CTpoeHHE MOJIEKYJbI, B3aWUMHOE BIMSAHUE THIAPOKCOIPYMHIbl MU
oenzopHOTO simpa. Pusznueckue cpoiicTBa ¢eHosa. OcoOEHHOCTH XUMUYECKHUX
cBoiicTB (eHoma. KadecTBeHHBIe peaknuu Ha ¢eHol. TOoKCHIHOCTh (eHOoIIa.
Cnoco06pl mosydeHus U npuMenenue penona. Oenondopmanbaeruanas cMoa.

KapOoHunbHbIE COeTUHEHNS — aJTbACTUIBI M KETOHBI. DJICKTPOHHOE CTPOCHHE
KapOOHWILHOU TPYNIBI. [ 'OMOJOTHYECKHE PSABI albJACTUI0OB U KETOHOB, 00IIIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MUECKHE CBOWCTBA albJCTHIIOB U
KETOHOB. XUMUYECKHE CBOMCTBA AJIbIETUI0B U KETOHOB: PEAKIIUU MPUCOECTUHEHNS.
OKuCIIeHHE abJEru0B, KaueCTBEHHbIE peakiuuu Ha anbaerujabl. CrocoOsbl
MOJTy4YECHUS] U TPUMEHEHUE ATTbJIETUJIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/IebHBIE KAPOOHOBBIE KUCTOTH. OCOOEHHOCTH CTPOECHUS
MOJIEKYJI KapOOHOBBIX KMCJIOT. MI30Mepust 1 HomeHknarypa. Pru3nyeckue CBocTsa
OJTHOOCHOBHBIX MPENIETbHBIX KApOOHOBBIX KUCIOT. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBRA,
peakuusi STepuUKalMKA, PEAKIUA C YYaCTHUEM YIJIEBOJOPOJHOIO paauKaia.
OcOOEHHOCTH CBOMCTB MYypaBbUHOM KHUCJIOTHL. [loHSATHE O MNPOU3BOIHBIX
KapOOHOBBIX KUCIIOT — CJOXKHBIX 3pupax. MHorooOpasue kapOOHOBBIX KHCIIOT.
OcOOEHHOCTH CBOICTB HEMpPENENIbHBIX UM apOMAaTUYECKUX KApOOHOBBIX KHUCJIOT,
JUKapOOHOBBIX KUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTeny BhICIINX
KapOOHOBBIX KHCJOT: CTEapUHOBAsl, MAJTbMUTUHOBAS, OJICMHOBAs, JUHONEBAS,
JuHOoNeH08as KUCAOThI. CIocoObI MOMyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCJIOT.

Cnoxnsle 3¢upsl. 'omonornyeckuii psa, oOmwas QGopmyna, U30MepUs U
HOMEHKJIaTypa. PU3nyecKue U XUMHUYECKHE CBOMCTBA: THAPOJH3 B KHUCIOW U
LIEJIOYHOU Cpee.

Kupsl. Ctpoenue, puanyeckre U XMMUYECKHE CBONCTBA JKUPOB: THIPOJIH3 B
KUCJION U 1eNnovYHou cpene. OcCoOEeHHOCTH CBOMCTB XKUPOB, COIEPIKAIIMX OCTATKU
HEIPEETbHBIX JKUPHBIX KUCIIOT. JKHUpBI B IPUPO/IE.

MBpb114 KaKk COJIM BBICIIIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE ACHCTBHE.

OOmas xapaktepucThka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO -, TU-
U noJmcaxapuasl). MoHocaxapuabl: TIIIOKO3a, (pykTO3a, rajgakroza, puodo3a,
ne30kcupuOo3a. Gu3nyeckre CBOMCTBA M HAXOXJEHUE B Ipupoje. POTOCUHTES.
XWUMHAYECKUE CBOMCTBA INIFOKO3bI: PEAKIIUU C YYACTUEM CIIUP TOBBIX U aJIbJIETUIHOU
TPYII, COUPTOBOE MU MOJIOYHOKHCIOE OpoxeHue. [IpumeHeHHe TIIIOKO3bI, €&
3HAUYEHUE B KU3HEACATEIBHOCTU OpraHnn3Ma. Jlucaxapuapl: caxapo3a, MaJlbTO3a U
JakTo3a. BoccTaHaBimMBarone U1 HEBOCCTAHABIIMBAOIIME AUcaxapyuabl. [ uapomms
nucaxapuaoB. Haxoxaenue B npupoje u npuMmenenne. [lomucaxapubl: Kpaxmad,
IJIMKOTEH W 1eunono3a. CTpoeHue MaKpOMOJEKYJ Kpaxmalia, IJIMKOTeHa H
He/UTroI03bl.  DU3WYECKUE CBOWCTBA Kpaxmaiga W LEUIIOI03bl. XHUMHUYECKUE
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CBOICTBA KpaxMmaia: THIpOJIM3, KAYECTBEHHAs] PEaKlMsl C HOJIOM. XUMUYECKUE
CBOMCTBA LEJUTIONO3bI: TUAPOIIU3, MoTydyeHre 3¢pupoB uemwnono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO34, allETATHBIN IIENK).

OKCHEepUMEHTATIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HUX IMPEBPALLCHUIL:
pPacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHUE 3TWJIOBOTO CIIUPTA B albJCTH]l HAa pAcKaICHHOW MEIHOU MPOBOJIOKE,
OKHCJICHUE ATWJIOBOTO CIUpPTa JAUXPOMATOM Kaiiusi (BO3MOKHO HMCIOJIb30BaHKE
BHUJICOMATEPUATIOB), KaYECTBEHHBIC PEAKIIMM HAa allbJETUIbl (C THUIPOKCUIOM
nuammuHcepedpa(l) urunpoxcugom menu(ll)), peakims riouiepuHa ¢ THIPOKCHIOM
meau(ll), xumuueckre cBOICTBA pacTBOpPa YKCYCHOWM KHCJIOTHI, B3aUMOJIEHCTBUE
pacTBoparoKko3bl ¢ rugpokcuaoM meau(ll), B3aumoaeiicTBue kpaxmaiia ¢ HOJ0M,
pelIeHUE DJKCIEPUMEHTATBHBIX 3a1ad 1o TeMaM «CrupTel U (QEHOJIBI»,
«KapO6oHoBbie KUCHOTHI. COKHbBIE 3DUPHIY.

A3oTcoAepKalMe OPraHnYecKue CoeIuHeHMS.

AMMHHBI — OpPraHUYECKHE MPOU3BOAHBIC aMMuaka. Knaccudukaiys aMUHOB:
amidariyeckue U apoOMaTUYECKUE; NEPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenue mouekyi, obuias ¢opmyia, U30MeEpHsi, HOMEHKIATypa U (pU3UYECKHUe
cBoiicTBa. XUMUYECKOE CBOMCTBA alu(PAaTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBRA,
AIKWIMPOBAHKE, B3aMMOJICUCTBUE NMEPBUYHBIX aMHUHOB C Aa30TUCTOM KHUCJIOTOM.
CoJm anKnIaMMOHUS.

AHWIVH — IPEACTaBUTENIb AMUHOB apOMaTUYECKOro psia. CTpoeHue aHUIMHA.
B3aumHoe BiMsHHME Tpynnm aroMOB B MoOJieKyJe aHwiMHa. OcoOeHHoCTH
XUMHUUYECKUX CBOWCTB aHwinMHA. KauecTBeHHBbIE peakinu Ha aHWIMH. CriocoObl
NOJIyYCHUSI W TNpUMEHeHue anddarudyeckux amMuHOB. [losyueHue aHwiIMHA U3
HUTPOOEH30.1a.

AmuHOKkucioTel. HoMeHkatypa u uzomepusi. OTaelbHble IPEICTABUTENN Ol
AMHUHOKMUCJIOT: TJIMUMH, ajlaHuH. @Ou3udeckne CBOWCTBA aAMHUHOKUCIIOT.
XUMUYECKHE CBOWCTBA AMHUHOKUCIOT Kak aM(OTEpHBIX OpraHUYeCcKHX
COCMHEHUN, peakuusi TMOJUKOHACHCAIMM, OO0pa3oBaHUE MENTUIHON CBS3MU.
buonorudeckoe 3HaueHuE aMUHOKUCJIOT. CUHTE3 U TUAPOJIU3 TIENTUIOB.

benku kak mpupoaHbie mojauMmephl. [lepBuuHas, BTOpHYHAs M TpPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBa OENIKOB: THUIPOJU3, ACHATYpalus,
Ka4eCTBEHHBIC PEAKIIMH Ha OCJIKH.

DKCNEpUMEHTAIbHBIE METOJbl W3Y4YCHHS BEIIECTB M WX IPEBPAICHUI:
pacTBopeHue O€NIKOB B BOJIE, JCHATypalus OENKOB IMPU HAarpeBaHWUU, IIBETHHIC
peakumu Ha O€NKH, peIIeHHe SKCIEPUMEHTAIBHBIX 3a1ad 1[0 TeMaMm
«A30TCOoIepKallIre OpraHuYecKrue CoeAnHeHns» 1 « Pacrio3HaBaHre opraHndyecKux
COCJIMHEHUI .
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BbicoKOMOJIeKYJISIPHbIE COEIMHEHUS .

OCHOBHBIE TIOHATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNH, CPEAHSIS MOJIEKYJISIpHAs
mMacca. OCHOBHBIE METOJIBI CHUHTE3a BBICOKOMOJEKYISPHBIX COEIMHEHUA —
NOJINMEPU3aLMS U TIOJIMKOHACHCAIHSL.

[Tosmmepnble Marepuanbl. [InmacTMacchl  (HOJMATUIIEH, MOJMIIPOIMIEH,
NOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETWIMETAKpUJIAT, MOJUKapOOHATHI,
noJimdTUIeHTepedTanaT). YTuim3anus U nepepadboTka IiacTHKa.

DnmacToMepbl:  HaTypalbHbIA  Kay4dyK, CUHTETUYECKHE  KAydyKH
(OyTagueHOBBIH, XJIOPOIMPEHOBBIH, U30MIPEHOBBIN) M CUIIMKOHBI. Pe3una.

BonoxkHa: HaTypaibHbie (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO34,
alleTaTHOE BOJIOKHO ), CHHTETUYECKHE (KallpOH U JIABCaH).

[Tommepsl CIIELUATIBHOTO Ha3Ha4YCHUS (TedioH, KEBJIap,
AIIEKTPOTPOBOASAIIME TOJUMEPHI, OMOpa3zaaracMble MOJIUMEPHI ).

OKCIEpUMEHTATIbHBIE METOJbl M3YYEHHS BEIIECTB M HUX MPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
KaydyyKOB, pEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o TteMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaumn.

Haxoxxnenne MOJEKyIsIpHOM (QOpMyNbl OPraHMYecKOro COEIMHEHUsS II0
MacCOBBIM JIOJISIM AJIEMEHTOB, BXOISIUX B €0 COCTAB, HAX0KIEHUE MOJIEKYJISI PHOM
(bopMyIIbI OPTaHUYECKOT0 COSTMHEHUS 110 Macce (00bEMY) IPOTYKTOB CTOPAHUS, 110
KOJIMUECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUHU W/UIM HCXOIHBIX
BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POPMYJIbI OPTaHUYECKOTO BEILECTBA Ha
OCHOBE €r0 XMMUYECKHUX CBOMCTB WM CHOCOOOB MOJYUYEHHUSI, OTIPEIEICHUE JOJH
BBIXO0/1a MPOYKTa PEAKIUU OT TEOPETUUECKU BOZMOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanm3anust MeXIpeIMETHBIX CBA3EH IPU U3YYEHUN OPTaHUYECKON XUMUH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOJb30BaHHE KaK OOIMX €CTECTBEHHO -
HAYYHBIX TOHSATUH, TaK M TIOHSATUH, MPHUHATHIX B OTIENbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO6ume ecTeCTBEHHO-HAYUHbIC TIOHSATHUS: SIBJICHUE, HAYYHBIN (aKT, TUIOTE3a,
Teopusi, 3aKOH, aHaM3, CHUHTE3, Kiaccudukauus, HaOIIOJEHUE, H3MEpEHHUE,
HKCTIEPUMEHT, MOJIEJIb, MOJIETUPOBAHUE.

@du3uka: Marepusi, aroMm, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYa,
DHEPreTUUECKUN YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHUE
BEIIECTBA, (PU3UUYECKUE BEIMYUHBI, €AUHUIIBI U3MEPEHHUsI, CKOPOCTb, SHEPTHS,
Macca.
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buomorus: knerka, opraHW3M, OJKOCHCTeMa, Ouocdepa, MeTadboIM3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepoTpOdHBIN TUN THUTAHUSA, OPOKECHIE,
(I)OTOCI/IHTe?a, ABIXaHHC, 6€J'IKI/I, YIJICBOAbI, JKUPbI, HYKICHHOBLIC KHCJIOTHI,
(bepMeHTBI.

Feorpa(bml: ITIOJIC3HBIC HCKOIIAEMBIC, TOIIJIIMBO.

TexHomorus: IMUIICBBIC IMPOAYKTbI, OCHOBBI PAMOHAILHOI'O IIMTAHUA,

MoOromue CpcacTBa, MaTCpUuajibl N3 HCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

OBHLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI XUMHUH.

AtoMm. CocTaB aTOMHBIX siAep. XUMUYECKH 35ieMeHT. M3oromnbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBaHTOBBIC UHCJIA. JHEPTETUYECKUE YPOBHU U
noAypoBHU. ATOMHBIE opOuTani. Knaccuduxaimst XuMHuecKux 3JIeMEeHTOB (S-, P-,
d-, f-smementsi). Pacmpenenenue 3JIEKTPOHOB II0 aTOMHBIM — OpOHUTAIISIM.
DJIeKTPOHHBIE KOHPUTYpallUK aTOMOB AJIEMEHTOB MEPBOr0—4ETBEPTOrO MIEPUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSTHHH, JJIEKTPOHHBIE KOH(UTYpaIliy NOHOB.
DJIEKTPOOTPULIATETLHOCTb.

ITepnonnueckuii 3axkoH U [leproanyueckas cCuCTeEMa XUMUYECKUX JIEMEHTOB
.. MenneneeBa. CBsA3b NMEPUOANYECKOr0 3aKkOHA U llepuonueckoil cUCTEMbI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPHEM CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CJIOKHBIX BEIIECTB [0 IPYyMIaM U EpHo1aM. 3Ha4€HHUE IEPUOTUIECKOTO
3akoHa /.M. MeHneneena.

Xumuueckass CBsSI3b. Buabl XHUMHYECKOM CBSA3M: KOBaJCHTHAs, MOHHAas,
MeTaJuindeckas. MexaHu3Mbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIA W
JIOHOPHO-aKIENTOPHBIN. DHEepPrus U AJinHa cBA3U. [[oasIpHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KparHele cBsA3u. BomoponaHas CBs3b.
MexMOoneKynspHbIE B3aUMOACUCTBUS.

BajneHTHOCT, W BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TTPUMEPE COCTMHEHUI
AIIEMEHTOB BTOPOTO MIEPUO/IA).

[IpencraBineHne 0 KOMIUIEKCHBIX cOeAUHEHUSIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBareib, JUTraHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUIL
[IonsATHE O KOOPAMHALMOHHON XUMHUH.

BemecTtBa  MOJIEKYISIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHUA. T HIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.
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[lonaTue o nucrniepcHbix cucteMax. Mctuanbie pactBopsl. lIpeacraBnenne o
KOJUTOUAHBIX pacTtBopax. CrnocoObl BBIP@KEHUS KOHIEHTPAIUA PacTBOPOB:
MaccoBas J0JIs BEILIECTBA B pacTBOPE, MOJIIpHAas KOHIEHTpauus. Hackilennsie u
HEHACBIIICHHBIE PACTBOPBL, PACTBOPUMOCTh. KpucTaimoruaparsl.

Knaccudukarms 1 HOMEHKIaTypa HEOPTaHUIECKUX BEIIECTB. TpUBHUATbHBIC
HAa3BAHUS OTAENBHBIX ITPEICTABUTEIEH HEOPTAHUYECKUX BEIECTB.

Krnaccugukarus XuMHUYeCKUX peakiuii B HEOPTraHMYECKOW U OPTaHUYEeCKON
XUMHH. 3aKOH COXPAHEHMSI MACCHI BEIIECTB; 3aKOH COXPAHECHUS U IPEBPAIICHUS
DHEPTUHU MPU XUMUUECKUX peakiusaX. TermoBbie 3pPekThl XUMUIECKUX PeaKIni.
TepMoxumMuyecKrue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOU pEaKIUU, €€ 3aBUCUMOCTD OT Pa3JIMIHBIX (DaKTOPOB.
['oMOreHHbI€ U TETEPOTEHHBIE peakuu. Katamus u Katanu3aropsbl.

OO6patumMble 1 HeOOpaTUMBbIE peaklini. XUMHUYecKoe paBHoBecue. KoHncTanta
XUMHAYECKOTO paBHOBecUsl. DakTOphI, BIMSIONIME HA MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHWE W KOHIICHTPALIMY BEIIECTB, YYACTBYIOIIUX B
peaxkumu. [Ipunnun Jle [larense.

DunekTponuTuueckas aucconuanusa. CuwibHble U CJIA0bIE DJICKTPOJIUTHL
Crenenp aucconmanuu. Cpeaa BOJHBIX pacTBOPOB: KUCJOTHAS, HEUTpalbHasl,
nienouHasi. Bogopoansiii nokazarens (PH) pactBopa. I'maponus coseit. Peakiyu
MOHHOT'0 0OMeEHa.

OKUCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKHUCJICHMUSL.
Okuciourens M BOCCTAaHOBUTENb. [IpOLECCHl OKMCIEHUS W BOCCTaHOBJICHUSL
Baxwneiiime OKHCIUTEIM W BOCCTAHOBUTENU. MeTOH 3JEKTPOHHOrO OarnaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEIIECCTB.

OKCIEPUMEHTAIbHBIE METOJIbl HM3YYEHHSI BEIIECTB W MX IPEBpAICHHI:
pa3l0KEHHEe NEPOKCHAA BOJIOPOJAa B IMPUCYTCTBUM KaTalM3aTopa, MOJIEIU
KPUCTAUITMYECKUX PEIIETOK, POBEACHNE PEAKIINI HOHHOTO 0OMEHa, OTpe/Ie/iCHUe
Cpellbl PacTBOPOB C MOMOIIBI0 MHAUKATOPOB, U3YUYEHUE BIMSHUS Pa3IMUHBIX
(GakTOpoB Ha CKOPOCTh XMMHUYECKOW PEaKIMU M TOJIOKEHUE XUMHUYECKOTOo
paBHOBECHSI.

Heopranunueckasi xumusi.

[Tonoxxenue HeMeTauioB B [leprnoinueckoii CUCTEME XMMUY €CKUX SJIEMEHTOB
JI.. MenneneeBa 1 0OCOOEHHOCTH CTPOEHUS UX aTOMOB. PU3UUECKHE CBOMCTBA
HEMETAIIIOB. AJUTOTPOTIUS HEMETAIUIOB (Ha IpUMepe KUCJIOpoa, cephl, hocdopau
yIJIepoia).

Bonopon. Ilonyuenne, pusnueckne U XMMUYECKHE CBOWCTBA: PEAKIUU C
METAUIAMHA U HEMETAJUIAMH, BOCCTAaHOBUTEIIbHBIE CBOUCTBA. [ mapuabl TormBHbIE
AIIEMEHTHI.
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["anorensl. Haxoxnaenue B mpupoje, criocoObl moydeHus, pusnueckue u
XUMHUYECKHE CBOMCTBA. | aJIoreHOBOAOPO/Ibl. BakHEHIIIE KUCIOPOACOAEPKALLE
COEMHEHUS TAIOTEHOB. JIabopaTopHbIE M POMBIIUICHHBIE CTIOCOOBI MOTy4ICHUS]
rajnoreHoB. [[puMeHeHne ranoreHoB U UX COCTMHEHUN.

Kucnopon, o30H. JIlaboparopHbie 1 TPOMBIIUICHHBIE CIIOCOOBI MOTYYEHUS
Kkucyopoaa. PU3nyeckue U XUMMUUYECKHE CBOWMCTBA M NMPUMEHEHUE KUCIOPOaa U
030Ha. OKCUIBI U NIEPOKCUIBL.

Cepa. Haxoxnaenwe B mpupojae, CnocoObl ModydeHus, (u3MdecKue u
xumuueckue cBoiictBa. CepoBomopona, cymbduasl. Oxcun cepoi(1V), oxcun
cepbi(VI). CepHuctas u cepHasi KUCIOTHI U MX coJid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJIOTHL. [I[pumMeHeHne cepbl 1 €€ COeTMHEHMIA.

Azor. HaxoxaeHue B HOpupone, CHOCOObI MOJy4YEeHUs, (PUINYECKHE WU
XUMHAYECKHE CBOMCTBA. AMMHaK, HUTpUbl. OKCHIBI a30Ta. A30TUCTAsA U a30THAA
KHUCJIOTHI ¥ X coJin. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTHI. [[puMeHeHue a3zota
U €ro COEIMHEHUN. A30THBIE y10OpEHMUS.

®ocdop. Haxoxaenue B mpupoje, CnocoObl MojydeHus, puznueckue u
xumudeckue cBoictBa. @ochuast u pochun. Oxcuasl pocdopa, dochopHas
kuciora u e€ comu. [Ipumenenue docdopa u ero coeauHenuit. GochopHsie
yno0peHus.

VYrinepon, HaxoxjaeHue B npupoje. AJUIOTPONHbIE  MOAUDUKAINH.
du3znueckue W XUMUYECKHE CBOWCTBA MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepogoM. Okcua yriepona(ll), oxcun yraepona(lV), yronbHas kucinota u eé€
COMU. AKTUBHUPOBAHHBIN yrojb, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [[puMeHeHre MpOCTHIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJIOM, U €r0
COCIMHECHUM.

Kpemuuii. HaxoxxaeHue B mpupojie, CocoObl ModydeHus, (pu3udeckue u
xumuueckue cBorctBa. Okcun kpemuusi(lV), kpeMHueBas KUCIOTa, CHIMKATHI
[IpuMeHeHue kpeMHHus U ero coeguHennil. CTeKIio, ero nmojay4yeHue, BUJIbl CTEKIIA.

[Tonoxenne merawioB B Ilepuoanueckoit cucteMe XUMUYECKUX JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0UEK aToMOB MeTawioB. OOmme
¢usnueckue cBoiicTBa MeTauioB. [IpuMeHeHMe MeTauIoB B OBITY M TEXHUKE.
Cru1aBel METAILIOB.

DIIEKTPOXUMUYCCKUN PsAa  HanpspkeHuH MetawioB. OOmme  crocoOsl
MOJTy4EHUS METaJUIOB: TUAPOMETALTYpTHUs, MIAPOMETAILTYPIHs,
anexktpomerautyprusi. [lonstue o xoppo3uu MetauioB. CrnocoObl 3alIUThl OT
KOPPO3UH.
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OO6mras xapaktepuctuka MetawioB |A-rpymnmbel Ileprogudeckoil cucTeMsl
XUMHYECKHUX 2JIEMEHTOB. Hartpuii u kanmmii: monydenue, Gu3ndecKue i XuMUYeCKHe
CBOICTBA, MPUMEHEHHUE POCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka metrawioB |IA-rpynmer Ilepuoanueckoi cuctembl
XAMHYECKUX DJJIEMEHTOB. Marnuii W Kajbllui: MoJdydeHue, (Pu3ndeckue W
XUMUYECKUE CBOMCTBA, NPHUMEHEHHE IIPOCTBIX BEIIECTB M HUX COCIUHECHMIL
XKécTrkocTh BOABI M cIOCOOBI €€ yCTPaHEHUS.

AmoMuHU#: noydeHue, GU3NYecKrue i XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE
NPOCTOr0 BEIIECTBA M €ro coeauHeHuil. AM@OTepHble CBOWCTBA OKCUAA U
TUAPOKCH]IA ATTFOMUHUS, TUAPOKCOKOMILIEKC bl ATFOMUHMUSL.

OO6mas  xapakrepucTHKa MeTaioB MobouHbix mnoxarpynn (b-rpymm)
[leprnoan4ecKoi CUCTEMBI XUMUYECKHUX JJIEMEHTOB.

OU3NYECKUE U XUMUYECKAE CBOMCTBA XpOMa M €ro coequHEeHU. OKCUIBI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarsl, Ux
OKHCJIMTENbHBIE CBOMCTBA. [lonydeHue nu npuMeHenrne xpoma.

du3ryeckue W XMMHUYECKHME CBOWCTBA MapraHia M €ro COEJUHEHUIL
Baxueiinmme coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranar kanus, ero OKUCIUTEIbHbIE CBOMCTBA.

PHU3nyecKrue U XUMUYECKUE CBOMCTBA JKEJe3a U ero coenuHeHnil. OKcupl,
rugpokcuabl u cosm xeneza(ll) u xeneza(lll). Iomydyenue u npumeHeHue xene3a u
€ro CILIaBOB.

PU3nyecKUe 1 XUMHAYECKUE CBOMCTBA Meau U €€ coenuHeHuil. [lonyyenue u
IIPUMEHEHUE MEU U €€ COCTUHEHHI.

[unk: nosiyueHue, pu3myeckue M XUMUYECKHE CBOMCTBA. AMpOTEpHbIE
CBOMCTBA OKCHJIa M TUAPOKCHUAA [INHKA, THAPOKCOKOMIUIEKCHI IMHKA. [ [pumenenne
IIMHKA U €ro COCAMHCHUH.

OKCHEPUMEHTAIIbHBIE METOJbl W3YYEHHs BELIECTB M HX IPEBPALLECHUI:
U3y4deHrue 00pa3IoB HEMETAVIOB, TOpeHue cepbl, docdopa, keneza, MarHus B
KUCJIOPOJE, U3Yy4YEHUE KOJUIEKIMU «MeTtalulbel W CIUIaBbDY, B3aUMOJICMCTBUE
HIEJIOYHBIX U IETOYHO3EMENbHBIX METAJUIOB € BOJI0M (BO3MO>KHO MCTIOJIb30BaHUE
BUJI€OMAaTEpUaioB), B3aUMOJACHCTBUE IIMHKA U JKejle3a C pacTBOpaMH KUCIOT U
1IEJI0Y €, KAYECTBEHHBIEC PEAKIIMY HA HEOPTaHUYECKHE aHUOHBI, KATHOH BOJIOPOAA
M KarTHOHbl METAJUIOB, B3aMMOJIEUCTBUE THAPOKCHUAOB AIOMHHHUS M IIMHKA C
pacTBOpaMu KUCJIOT U LIEJIOYEH, PEIICHHE 3KCIIEPUMEHTAIbHBIX 3a/1a4 [0 TeMaM
«I"anorens», «Cepa u e€ coenuHEHUs», «A30T U (pochop U UX COCAUHEHUSD,
«MeTtayuibl TIaBHBIX MOATPYI, «MeTaluibl TOOOYHBIX MOATPYIIID.

XuMHS U )KU3Hb.
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Ponbs xumuu B ob6ecnieueHny yCTOMIMBOTO pa3BUTHS yenoBedecTBa. [loHsaTre
O HAYYHBIX METO1aX MO3HAHUS U METO0JIOTUY HAYYHOT 0 NccaenoBanus. Hayunsie
TMPUHITUIBI OPTaHU3AIMU XUMHUYECKOTO MTPOU3BOACTBA. [ [pOMBIIIUIEHHBIE CTIOCOOBI
MOJTYYEHUS] BKHEUIIIMX BELIECTB (Ha MpUMEpe MPOU3BOJICTBA AMMHAKa, CEPHOU
KHUCJIOTHI, MeTaHo1a). [I[poMpITiuieHHBIE CITOCOOBI TTOTyUEeHUS METAJUIOB U CIUIaBOB.
XAMUYECKOE 3arpsSI3HEHUE OKPYKAOIIEH CPEIbI U €ro NMOCaeACTBUSA. Ponb xumun B
00ecIeYeHUH YIHEPTETUYECKOM O€30MaCHOCTH.

Xumust M 310poBbe 4YenoBeka. JlexkapcTBeHHble cpexactsa. lIpaBumia
MCTO0JIb30BAHMS JIEKAPCTBEHHBIX IPENapaToB. Pob XuMun B pa3BUTUU METULIVHBI.

XuMHUsI TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. PoJib XumMuu B
obecTieueHnH TUIIEBON O€30MacHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beitoBas xumusa. I[Ipasua
0€30MacHOTO0 UCTI0JIb30BaHUS IIPENapaToB OLITOBOI XUMUH B IOBCETHEBHOM KU3HM.

XuMHsI B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTEPUANIbI (LIEMEHT,
0eToH).

XuMusl B CE€IbCKOM X035icTBE. OpraHuyecKkrue 1 MUHEpaIbHbIE Y100peHUs.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepHualibl, KPACKH, CTEKIIO, KEepaMHKa.
Marepuans! 1151 3neKTpoHukU. HanoTexHomorumu.

Pacuérnblie 3agaun.

Pacuérpi: Macchl BemiecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY
BEIIIECTBA, MACCE UM 00BEMY OJTHOTO U3 YUACTBYIOIIHMX B PEAKIIUU BEIIECTB, MaCChI
(00BbEMa, KOJIMYECTBA BEIIECTBA) TPOYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOYKTA PEAKIIUU, €CIIU OJTHO
M3 BEUIECTB JaHO B BHUJE pPACTBOpAa C ONPEACIEHHOWM MAacCOBOM JOJIEH
pacTBOPEHHOTO BEMIECTBA, MACCOBOM J10JIM M MOJIIPHOM KOHIIEHTPAIIMX BEIIECTBA B
pacTBOpE, 10JIM BBIX0/1a MPOAYKTa PEAKIIAUA OT TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peammzanusi  MEXIpEAMETHBIX CBsSI3ed MpU  M3YYEHUH OOWEel
HEOpraHndeckoil xumMuu B 11 Kilacce oCymiecTBISIETCS Y€pE3 UCIOJIb30BAHNE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK W TIOHSATUN, IPUHSITHIX B OTIACIbHBIX
MpeIMETaX ECTECTBEHHO-HAYYHOT O IIUKJIA.

OO01me ecTeCTBEHHO-HAYYHbBIC TIOHATHS: SBJICHUE, HAYYHBIN (DAKT, TUTIOTE3Q,
TEOpUsl, 3aKOH, aHAIN3, CUHTE3, KJacCUpUKAIMs, TePpUOIUIHOCTh, HAOJIOICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJI€JTh, MOJICIIUPOBAHUE.

duznka: MaTepusi, MUKPOMUP, MAKPOMHUP, AaTOM, JIEKTPOH, TPOTOH, HEUTPOH,
HOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHD, BEIIECTBO,
TENo, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, HIACANbHBIM Ta3, (hU3WYECKHue
BEJIMYUHBI, IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.
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buonorus: KJICTKA, OpraHu3M, 9KOCHUCTEMaA, 6HOC(1)€pa, MGT&GOJ'H/ISM, MaKpoO-Hu
MHUKPOIJICMCHTEI, 6€J'IKI/I, JKHUPbI, YIJTICBOAbI, HYKJICHHOBbBIC KHCJIOTHI, (bepMCHTbI,
TOPMOHEI, KPYT'OBOPOT BCIICCTB U IIOTOK SHCPIHHU B OKOCHUCTEMAX.

FCOFpa(l)I/ISIZ MHHCPAJIbI, TOPHBIC ITIOPOAbI, IIOJIC3HBIC UCKOIIACMBIC, TOILIMBO,
PECYPCHI.

Texnonorus: XxuMudecKkas IMPOMBIIICHHOCTb, MCTAJUIYPIrud, CTPOUTCIILHBLIC
Marcpuralibl, CEIIbCKOX03IHMCTBEHHOC IMPOM3BOACTBO, IMNIICBAA IIPOMBINUICHHOCTD,
(bapMaI_[eBTI/ILIeCKaSI IMPOMBIIIICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKUX
npernaparoB, IMMPOU3BOACTBO KOHCTPYKIHUOHHBIX MATCPHUAJIOB, IJICKTPOHHAA

IMPOMBIIIVICHHOCTb, HAHOTCXHOJIOT'HH.
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[JTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XM
HA YI'JTYBJIEHHOM YPOBHE CPEJAHEI'O OBIIET'O OEPA30OBAHMA

JIMHHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MpeAMETa «XHMHS» Ha YPOBHE CPENHETO
oOmero o0Opa3oBaHUsl BBIACICHBI CIEAYIOUME COCTABJSIIOLUME: OCO3HAHUE
OOyJaronmMMHCsT POCCUNCKON TPaXTAHCKOW WJIEHTUYHOCTH, TOTOBHOCTHh K
CaMOPAa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEAEIICHUIO; HATMYHNE MOTHUBALIMK K
00y4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarolMXCs PYKOBOJICTBOBATHCS
NPUHATBIMM B OOIIECTBE TMpaBWJIaMHd U HOPMaMHu [IOBEICHUS; HAIAYUE
IPaBOCO3HAHMSI, PKOJIOTUYECKOM KYJIbTYPhI; CIIOCOOHOCTH CTABUTH LIENIU U CTPOUTD
YKA3HCHHBIC TIJIAHBbI.

JInyHOCTHBIE pE3yJIbTaTBl OCBOCHHUSA MNPEIAMETa «XUMUS»  OTPAXKAIOT
C(hOpMHUPOBAHHOCTh OIMbITA MO3HABATENBHOM W MPAKTUUYECKON JAESITETbHOCTU
00y4JaronMxcs B MPOLECCE pealn3ali 00pa3oBaTeIbHON AETEIbHOCTH.

JImyHOCTHBIE pE3YNBbTATBI OCBOEHHS MpeaMeTa «XUMUS»  OTPaXKaroT
C(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEIBHON M MPAKTUYECKON JESITETLHOCTH
oOydJaronmxcsi B NpoLecce peam3alnud 00pa30BaTeNbHON ASSITENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xnaHCKOr0 BOCIMTAHUSA

OCO3HaHMs 00YYaIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBOXEHUS K 3aKOHY U ITPABOIIOPSIAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAax M IMPABWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM €A TEILHOCTH MPH CO3/IaHUH YIEOHBIX
MIPOEKTOB, PEILICHUH YU€OHBIX ¥ T0O3HABATEIbHBIX 33/1a4, BBIMOJHEHUHA XMMHYECKUX
HKCTIEPUMEHTOB;

CIIOCOOHOCTM TOHWMATh M TMPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIM3€ PA3IMYHBIX BUJIOB YU4EOHOM 1eATEeNbHOCTH,

2) MIaTpMOTH4Y€CKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HAaCJEIHIO
OTEYECTBEHHOM XUMUU;

YB@KEHUS K TPOIECCYy TBOPYECTBA B OOJIACTH TECOPUM U MPAKTHUECKOTO
MPWIOKEHHUST XHUMHUHU, OCO3HAHWS TOTO, YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUIMTENbHBIX ~ HAOMIOACHUN, KpPOMOTIMBBIX OKCHEPUMEHTAIbHBIX TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U TPAKTUKOB;
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MHTEPECA U NT03HABATEIbHBIX MOTUBOB B [TOJIY4EHHUH U MTOCIIEAYIOLIEM AHAIN3E
UH(POPMAIUH O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€UECTBEHHO M XUMUU;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCTIUTAHMS

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMSI;

CIIOCOOHOCTHU OLIEHUBATh CUTYAllUH, CBA3AaHHbBIC C XUMUYECKUMU SIBIICHUSAMUY,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYACh HA MOPAJIbHO -HPABCTBEHHBIE
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHHE U IMOCTYNKU CBOUX TOBapUIIEH C
NO3ULMIA HPAaBCTBEHHBIX U MPABOBBIX HOPM U € YYETOM OCO3HAHUS MOCIIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAaHUs LEHHOCTEH 3J0poBoro M 0Oe30macHOro ooOpasa KHU3HU,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOILLIEHHSI K COOCTBEHHOMY (pU3MUECKOMY U
NICUXUYECKOMY 310POBBIO;

coOmo/IeHrs TMpaBWwil 0€30MAaCHOTO OOpalleHHs C BENeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYA0BOU IEATEILHOCTH;

NOHUMAHUSI LEHHOCTU TMPaBUJ HUHAUBUAYAIHHOTO M  KOJUIEKTUBHOIO
0€301acHOT0 MOBEACHUSI B CUTYALMSIX, YTPOIKAIOIIMX 310POBbIO U )KU3HU JIIOAEH;

OCO3HaHMs MOCJEACTBUNA U HENPUATHS BPEAHBIX NPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs1);

5) TPyA0BOTr0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4ye€OHO-HCCJIEI0BATEIbCKON
NEeSTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW M APYrux BUIAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTU€ B pELICHUMH MPaKTUUYECKUX 3a/ad
COLMATIbHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUIEeCKOMY M3YUEHHUIO MpoeccHii pa3aMuHOro pojia, B TOM
YHCJie HA OCHOBE MPUMEHEHUS MPEIAMETHBIX 3HAaHUM 10 XUMUH;

YBXKEHUS K TPYAY, JIOJAM TPYJla U pe3ybTaraM TPYJO0BOU AESTEILHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYAILHOM TpPAaECKTOPUU
oOpazoBanusi, Oyaymiel npodeccuu U peau3alri COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHOCTel 0011IeCTBa;

6) 3K0JI0rHYeCcKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH 1IeJIECO00PA3HOTO OTHOIICHHS K MTPHUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHUS )KU3HU Ha 3EMIIE;

NOHUMAHUS TJIOOAILHOTO XapakTepa AKOJOTUYECKHX MPOOJeM, BIUSHUSA
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHOM U COLUATBHOM CPEIbI;
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OCO3HaHMsS HEOOXOJMMOCTH UCIOJb30BaHMS JOCTWKEHUM XUMHH IS
pELIeHNs BOIIPOCOB PAlMOHAIILHOTO PUPOIONOJIb30BAHMS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCSIIMX BpPEH OKPYXKaIOIIECH
IPUPOJHON Cpele, YMEHHUS NPOTHO3UPOBATH HEOIArONPUATHBIE HKOJIOTUYECKUE
MIOCJIEACTBHS IPEATIPUHUMAEMBIX ICHCTBUI U IPEAOTBPALIATH UX;

HAIMYHS PA3BUTOTO SKOJOTUYECKOTO MBILUICHHUS, SKOJIOTUYECKOU KYJIbTYPBI,
OIIBITA NEeATENbHOCTH DKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCA UMM B IIO3HABATEIIbHOW, KOMMYHUKATUBHOU M COLIMAIILHOU
NPAKTUKE, CIOCOOHOCTM M YMEHHUS AaKTHMBHO NPOTHBOCTOSITH HAECOJOTUH
xeMo(hoouu;

7) HEHHOCTH HAYYHOI' O IO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU
Y 00ILIECTBEHHOM PAKTUKH;

NOHUMAaHUs CHEUM(PUKA XUMUM KaKk HayKd, OCO3HaHUs €€ poJu B
(GOpMUPOBAaHUM PALMOHAIBHOTO HAYYHOT'O MBILIUICHUS, CO3/JaHUU LEIOCTHOIO
IpenCcTaBICHUS] 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI U YEOBEKA, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEW M PEIHICHUU MpoOJeM COXpPAHEHUS
IIPUPOJHOTO PABHOBECHS;

yOeXKIAEHHOCTH B OCOOOM 3HAUMMOCTH XUMHMH JUJII  COBPEMEHHOU
LIMBWIM3AIMK: B €€ TyMaHUCTUYECKOUN HAPABJICHHOCTHU M BAXKHOU POJIM B CO31aHUN
HOBOM 0a3pl MaTepuUalbHOM KyJbTYypbl, B pEUIEHUHU TIJI00AIbHBIX MPOOsIEM
YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPEBOM, JHEPTETUYECKOM, MUIIEBON U
HKOJIOTMYECKOW 0€301acCHOCTH, B Pa3BUTHUH MEAUIMHBI, 00ECTIEUEHUU YCJIOBHI
YCHEIIHOTO TPY/la U 3KOJIOTUUECKH KOM(POPTHOM )KM3HU KaXA0TO YJIeHa 00I1IECTBa;

€CTECTBEHHO-HAyYHON TI'PAMOTHOCTH: IOHHMAaHMS CYIIHOCTA METOJIOB
MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHU UCIOIb30BaTh
NOJIy4yaeMble 3HAHUS JJI aHAJIM3a U 00BSICHEHHUS SIBIICHUI OKPYXKAIOIIEro Mupa u
MPOUCXOIAIIMX B HEM U3MEHEHH, YMEHUS J1eiaTh 000CHOBAHHBIE 3aKIIIOYEHUS Ha
OCHOBE HAYYHBIX ()aKTOB M IMEIOLLMXCSI JAHHBIX C LIEJbI0 MOJIYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO HCIIONb30BaTh XUMUYECKUE 3HAHUS I
pelieHus npooseM B pealibHbIX dKU3HEHHBIX CUTYaIUSX;

MHTEpECa K TO3HAHUIO, UCCIIE0BATEIbCKOM IEATEIIbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30BaHUIO W
caM000pa3oBaHUIO, K AKTMBHOMY IIOJIyY€HHIO HOBBIX 3HAaHMM IO XWMHUU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/la B pa3iMuHbIX cepax mpodeccroHaTbHON
JEATEIbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATBI

MerarnpenmMeTHbie pe3yiabTaTbl OCBOCHUS MPOrpaMMBbl 110 XUMHUU Ha YPOBHE
cpeaHero oo1ero oopa3zoBaHus BKIIOYAIOT:

3HaQYUMBIE  JIJIA GbopMHUpOBaHUST  MHUPOBO33PEHUS  OOyUYAIOIIUXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYYHbIC MOHITHS, OTPaKAIOIINIE
IEOCTHOCTh HAYYHOW KapTHUHBI MHpa M CHENUPUKY METOJ0B TO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (PaKkT, MPUHIIUI, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIeIOBAaHUE, HAOJIOICHUE, U3MEPEHHE, IKCTICPUMEHT U JPYTUE);

YHUBEpCaJbHbIE yueOHbIe NEHCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIE,
PETYJISITUBHBIE), obecrnieurBaroIe dbopmupoBaHue (GYHKIMOHATHHOM
TPaMOTHOCTH U COLUATIbHOM KOMIIETEHIIMUA 00YyYarOIIUXCS;

CIOCOOHOCTB 00yYaroIMXCS HCIIOJIL30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIEC, MUPOBO33PEHUYECCKHE 3HAHUS U YHUBEPCAIbHbIC yueOHbIC
JICVCTBYA B IO3HABATENIBHOW U COLMAIIbHOM MPAKTUKE.

MeranpenMeTHble pe3ysIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMM W  PETYJATHUBHBIMH
ENCTBUSIMH.

Ilo3naBaTe/ibHBIC YHMBEPCAJIbHbIE y4eOHbIE 1eHCTBUS

1) 6a30Bble JJOrHMYeCKUE N HCTBUA:

CaMOCTOSITENbHO  (OPMYJIMPOBaTh U aKTyaJIM3UpPOBATH  MPOOJIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

ONPEACIAATh LENH JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHH HX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJbTaThl AE€ATEIbHOCTH C I10CTABICHHBIMHU LIESIMU;

MCIOJIb30BaTh NPU OCBOCHHWM 3HAHWN NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTISITh XAPAKTEPHBIC NMPU3HAKK NOHATUNA M YCTAHABIMBATH HMX B3aHMMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOLIME MOHSITHS 7151 00bSICHEHUS OTNIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpaThb OCHOBaHUSI M KPUTEPUU I KJIACCU(PHUKAIMM BELIECTB U
XUMHUYECKHUX PEAKIIUIM;

YCTaHABJIMBaTh NPUYMHHO-CJICACTBEHHBIE CBA3M MEXKIAY HW3Y4aEeMbIMU
SBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpaCCYXACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, TIO
aHaJIOTUH), BBISBJISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUYHUSI B PACCMATPUBAEMBIX
SABJICHUSX, (GOPMYIUPOBATH BEIBOIbI U 3aKJIIOUCHHS;
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IPUMEHATH B MPOLECCE MO3HAHMS UCTOJIb3yEMBIE B XUMUN CUMBOJIMYECKUE
(3HaKOBBIE) MOAEIH, IPEOOPA30BHIBATH MOAETbHBIE IPEICTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) JIEMEHTa, XUMHUYEcKast GopMyIia, ypaBHEHHE XUMUUYECKOM peaKIuu
— IIPU PEIICHUU YYEOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 33]a4, IPUMEHSITH
Ha3BaHHbBIC MO/JIETbHBIE PEICTABICHUS [l BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEUIECTB U XUMHUYECKUX PEaKLUil.

2) 0a30Bble HCCJIeI0BaTEIbCKIE 1eHCTBUS:

BJIAJIETh OCHOBAaMHU METOJOB HAY4YHOTO MO3HAHMUS BEIIECTB M XUMHUYECKHX
peaKkuuu;

(bopMyIMpOBAaTh LIETH U 337a4H UCCIIETOBaHMsI, HCTI0JIb30BaTh [IOCTABJICHHbIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAaHHBIE BOIMPOCHI B KAaueCTBE MHCTPYMEHTA
NO3HAHUSA U OCHOBBI JUI1 (POPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CYKJICHUH;

BJIAJIETh HABBIKAMHM CAMOCTOSITEILHOIO IUIAHUPOBAHUSA W TPOBEICHUSA
YUEHUYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIO/1aTh 32 XOJ0M
IpoIecCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOopMyIMpOBaTh
000011IEeHNSI U BBIBObI OTHOCHUTENBHO JOCTOBEPHOCTHU PE3YJILTATOB UCCJIIEI0 BAHM,
COCTaBJISITh 000CHOBAHHBIN OTUET O MPOACIIAHHOU padboTe;

npuoOpeTaTh OMNbIT YYEHMYECKOM HCCIEN0BATEIbCKOM W MPOEKTHOU
NESTEIbHOCTH, TPOSIBIATh CIIOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOUCKY METOJI0B PEIICHUS TPAKTUUECKUX 3a/1a4, IPUMEHEHHIO PA3IMYHbIX METOOB
MO3HAHUS.

3) pa6orTa c unpopmanuei:

OpPUEHTUPOBAThCSI B PA3JIMYHBIX HCTOYHMKAX HH(DopManuu (Hay4dHO-
NomyJsipHasl JUTEeparypa XUMHUYECKOTO COJIEpXaHUs, CIpaBOYHbIE MOCOOUd,
pecypcol MHTepHeTa), aHanu3upoBaTh UH(DOPMAIIMIO PA3IUYHBIX BUAOB U (HopM
npeCcTaBJICHUS, KPUTUYECKH OLICHUBATh e JOCTOBEPHOCTb U
HEMPOTHUBOPEUYNBOCTH;

(bopMyIMpOBaTh 3aMPOCHl U NPUMEHSITh PA3JIMUHbIE METOJIbI IPU TOUCKE U
otOope wuHpOpMAIMK, HEOOXOAUMOM [JI1 BBIMOJHEHUS YYEOHBIX 3a/aad
OIPENEIEHHOTO TUTIIA;

npuoOpeTaTh OMNBIT HUCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX HIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BbIOMpaTh  ONTHUMANbHYIO  (OpMy  mpeacTaBlIeHUS
uHbopMaIu (cxeMbl, rpaduKu, AUarpaMMmbl, TAOIUIIBI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KAYECTBE CPEICTBA MPU PAOOTE C XMMHUUECKON
uHbOpMaIMe: MPUMEHSATh MEXKIpeIMETHbIe ((PU3NUECKHEe U MaTeMaTHUeCKue)
3HAKU U CUMBOJIBI, POpMYJIbl, aOOpEeBUATYpPHI, HOMEHKIATYPY;
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HCII0JIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TILATHOCTH.

KomMMyHHKaTHUBHBIE YyHHMBepCaJbHbIE YdeOHbIe e iCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYX AAEMOM TEMBI B X0OJ1€ TMAJIOTa U/UIH
JTMCKYCCHH, BBICKa3bIBATh HJieH, GOPMYIUPOBATH CBOU NIPEIJIOKECHHUS
OTHOCHTEIILHO BBITIOJHEHUS IPEJI0KEHHO W 3a1a4 U,

BBICTYIIAaTh C MPE3CHTAIMEH pPe3yJIbTaTOB MO3HABATEILHON JICATEIHHOCTH,
TIOJTy4EHHBIX CAMOCTOSTEILHO WIIM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUN
XUMHUYECKOTO IKCTICPUMEHTA, IPAKTUYECKON pabOThI IO MCCIICTOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, PEATU3aIK Y4eOHOTO MPOEKTa, U POPMYIUPOBATH BHIBOIBI
10 pe3ysibTaTaM IMPOBEASHHBIX MCCICAOBAHHMN ITyTEM COTJIACOBAHUS IMO3UIIMNA B
X0J1e 00CYXICHHS 1 00MEHa MHEHHSIMHU.

PeryasiTuBHble yHMBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUSA:

CaMOCTOSITENbHO TUIAHUPOBATh U OCYHIECTBIATH CBOKO IO3HABATEIBLHYIO
NeSITEIbHOCTh, OMpeaensis e€ MelMd W 3a7adyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IMpEAJIaracMblii aTOPUTM JCUCTBUHA TIpH
BBITIOJTHCHUH YYeOHBIX W HCCICHOBATCIIbCKUX 3a1ad, BBIOMpaTh HauOoJjee
3¢ GeKTUBHBIN CMOCO0 WX pemieHusT ¢ y4€TOM TMOJYYCHHs] HOBBIX 3HAHHHA O
BEIIECTBAX M XUMUYECKHX PEAKITUX;

OCYILECTBISATh CAMOKOHTPOJIb JIEATEIbHOCTH HAa OCHOBE CaMOaHaiM3a u
CaMOOIICHKH.

MNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MTPOTPAMMBI IO XMMHUH Ha YTITyOJIEHHOM
YpOBHE Ha YpOBHE CPEIHEro 0011ero 00pa3oBaHusi BKIHOYAIOT CIICHUPUIECKUE I
y4eOHOTO TIpeaMeTa « XUMUs» HaydHbIE 3HAHMS, YMEHHS U CITOCOOBI ICHCTBUM 1O
OCBOEHMIO, UHTEPIIPETAluN U MPpeoOpa30BaHUIO 3HAHUM, BUJIbI JESTEIbHOCTHU IO
MOJIyUCHHUIO HOBOTO 3HAHWSA W TMPUMEHEHHMIO 3HAHUWA B Pa3IMYHBIX Y4EOHBIX
CUTYallUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYallUsIX, CBA3aHHbBIX C XUMUEeH. B
nporpaMme MO XHMHUHU TPEAMETHbIE pPe3yNbTaTbl MPEICTaBICHbl IO TOJaM
U3Yy4YeHHUSI.
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10 KJIACC

[IpenmerHbie pe3yibTaTbl OCBOEHUS Kypca «OpraHudeckas XuMus»
OTpAXKAaIOT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAYCHUU OPTaHHYECKOU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poJid B 00ecreyeHHH YCTOWYHBOTO
Pa3BUTHUS YEJIIOBEUECTBA B PEIICHUH MPOOJIEM IKOJOTUYECKON, SHEPTeTUYECKOU U
NUIIEBON 0O€30MaCHOCTH, B Pa3BUTHUU MEAUIIMHBI, CO3/IaHUU HOBBIX MaTEpUAJIOB,
HOBBIX UCTOYHUKOB  DHEPIuH, B obecrieueHun paMOHAIILHOIO
OPUPOJOTIONb30BaHUs, B (OPMHUPOBAHUM MHUPOBO33PEHUSI U OOILIECH KYJIbTYpbl
YEJI0OBEKA, a TAKKE SKOJIOTMYECKH 000CHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
Y IIPUPOIHOM CpeEneE;

BJIQJICHUE  CUCTEMON  XMMHMYECKMX 3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAr AIOIME NOHATUS — XUMUYECKHM JIEMEHT, aTOM, SIAPO U JJIEKTPOHHAsA
o0oji0uka atoma, S-, P-, O-aToMHBIE OpPOWTAIM, OCHOBHOC M BO30YXIEHHOE
COCTOSIHMA aroMa, TUOpUAM3alusi AaTOMHBIX OpOuTaleil, HOH, MOJIEKYIa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENIEHb OKHCJICHUS, XUMUUYECKasi CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIN CKENEeT, (PYHKIIMOHATIbHAs
rpymmna, paaukan, CTPYKTypHble QopMynbl (pa3BEPHYThIE, COKpAILEHHbIE,
CKEJIETHBbIE), M30MEpUSl CTPYKTYpHass U MPOCTPAHCTBEHHAs (reoMeTpHUyecKasd,
ONTUYECKas), HM30MEPbl, TOMOJIOTMYECKHI P, TOMOJIOTH, YTIJIEBOAOPOIbI,
KHCJIOPOJ- U a30TCOJEp KALIE OPTAHUYECKUE COECAUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYSIPHBIE COEIMHEHUS; TEOPHUM, 3aKOHBI
(nepuoamueckuit 3akoH J[. WM. MeHnneneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BenecTB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MacChl BELLIECTB, 3aKOH COXPAHEHUS
U TpEeBpallleHUs SHEPrud NpH XUMUYECKHX PEakKluAX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUMN SI3bIK XUMHHM, MUPOBO33PEHUECKHUE 3HAHUS, JISKAUME B OCHOBE
NOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUY €CKUX SIBJICHUM;, IPE/ICTABJICHUS O
MEXaHu3MaxX XHMHUYECKUX PpEaKlHid, TEePMOJUHAMUYECKUX M KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aUMHOM BJIMSIHUUA @TOMOB U TPYIII aTOMOB B
MOJIeKyJax (MHIYKTUBHBIM U Me3oMmepHbii 3¢ dexTsl, opuentantsl | u Il pona);
(baKTOJIOTUUECKUE CBEICHUS O CBOICTBAX, COCTaBE, MOJYyYEHUH U OE€30MacHOM
UCIIOJIb30BaHUM BAXHEUIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JeSTEIbHOCTH YEJIOBEKa, 00IIUX HAyYHBIX IPUHIIUIIAX XUMHUYECKOTO ITPOU3BOJICTBA
(Ha mpuMepe MPOU3BOICTBA METaHOJIa, IEpepadOTKU HEPTH);

c(hopMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTePHbIE MPU3HAKU MOHSITHH,
yCTaHaBIMBAaTh MX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHITHS TPU
OIIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTraHNYE€CKUX COCTUHEHU;

c(hopMUPOBAHHOCTH YMEHUM:
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UCII0JIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJI1 COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OpPraHuYeCKHX
BEIIIECTB;

COCTABJISITh YPABHEHUS] XUMHUUECKUX PEAKIUNA M PACKPBIBATH UX CYIIHOCTD:
OKHUCJIUTENTbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM  MOCPEICTBOM  COCTABIICHUSA
AIIEKTPOHHOTO OajlaHca JTHX pPeakIii, peakuii HMOHHOTO OOMEHa MyTEM
COCTABJICHHSI X TOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHHIA;

U3TrOTABIIMBATh MOJIEIN MOJIEKYJ OpTaHHMYECKHUX BEHIECTB JJIsl MIUTIOCTPAIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAMJICKHOCTh M3YYEHHBIX
OpraHMYeCKHX BEIIECTB IO HUX COCTaBY M CTPOCHHIO K ONpPEICIEHHOMY
KJIacCy/Tpynme COeIWHEHWI, [JaBaTh MM Ha3BaHUs IO CHCTEMAaTH4YeCKON
Homenknarype (IUPAC) u mpuBOANTH TpUBUAIbHBIE HAa3BaHUS I OTIEIbHBIX
npeacTaBUTeNed OPraHNYeCKUX BEIIECTB (STHJICH, AlleTHIICH, TOJYOJI, TJIHUIEPUH,
ATUJICHTIIUKONb, (eHOoJ, (GopManbAeTua, aleTalbIerus, aieToH, MypaBbUHas
KUCJIOTa, YKCYCHAsl KHCIJIOTa, CTEApUHOBAsI, OJICMHOBAS, TAIbMUTHHOBASI KUCJIOTHI,
TJIMIUH, AJaHWH, MallbTo3a, (PYKTO3a, aHWIMH, TUBUHWII, U30TPEH, XJIOPOIIPEH,
CTUPOJI U IPYTHE);

C(hOpMHUPOBAHHOCTh YMEHHSI OMPEACNATh BHJI XUMHUYECKOW CBS3U B
OpTraHMYeCKHX COENUHEHHSX (KOBAJCHTHAsT W HOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH IIOJIOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemecTB A. M. bytieposa aiisi 00bsiCHEHHs 3aBUCUMOCTHU CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHUS;

c(hopMHUPOBAHHOCTh YMEHHIA XapaKTePU30BaTh COCTAB, CTPOCHUE, PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THUMNHYHBIX NPEICTABUTEICH pPa3JMYHBIX KJIacCOB
OpraHUYeCKHX BEIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKaINEHOB, AIKUHOB,
apOMaTHYECKHUX YTJIICBOJIOPOJOB, CIIUPTOB, AIbJETHI0B, KETOHOB, KapOOHOBBIX
KUCJIOT, TIPOCTBIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHUN M aMHHOB,
AMUHOKHUCJIOT, O€JKOB, yIJeBoAOB (MOHO-, [JW- M  TOJUCAaXapuaoB),
WDTIOCTPUPOBATh ~ TCHETHYECKYI0  CBSI3b  MEXKIYy HUMH  YPaBHEHHUSMH
COOTBETCTBYIOIIMX XWMUYECKUX PEAKIUHA C UCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyu

c(hOpMHUPOBAHHOCTH YMEHHUS TIOJTBEP)KIaTh Ha KOHKPETHBIX NpHMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CII0COOHOCTH OPTaHUIECKUX COSTHHEHUH OT
KPaTHOCTH M THTIA KOBAJICHTHOM CBSI3U (G- Y T-CBS3H), B3AaMHOTO BJIMSTHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaXx;
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c(hOpMHUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKH YTIIEBOA0POTHOTO
CHIPBs (HEPTh, MPUPOTHBIN T'a3, yToJIb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
PUMEHEHHE TTPOIYKTOB MepepadoTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUSI CUCTEMON 3HAHMI O €CTECTBEHHO-HAay4YHBIX
METOJ]aX MO3HaHUS — HAOIIOIEHUH, U3MEPEHUHU, MOJICIIMPOBAHNUH, YKCIIEPUMEHTE
(peambHOM M MBICJICHHOM ) M YMEHHSI IIPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAHHOCTH YMEHUS PUMEHSATH OCHOBHBIE OTIEPAIlUU MBICIATEIILHOM
NESITeTbHOCTH — aHAIM3 U CHUHTE3, CpaBHEHHE, 000OIIeHHe, CHCTEMaTU3alIUIO,
BBISIBJICHHE MPUUYUHHO-CJIEICTBEHHBIX CBSI3€M — JIJI1 U3y4YEHUsS] CBOMCTB BEILIECTB U
XUMUYECKHUX PEAKIINN;

c(hopMHUPOBAHHOCTH YMEHUH: BBISIBISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUSMHA U TIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jiee OCO3HAHHOTO IOHMMAaHUSl CYHUIHOCTH MAaTrepUaIbHOIO E€IMHCTBA MHpA,
UCII0JIb30BaTh CUCTEMHBIC 3HAHUSI IO OPTAHUYECKOW XUMUU i1 OOBSICHEHUS U
IPOTHO3MPOBAHUS IBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hopMUPOBAHHOCTh YMEHUI: MPOBOJUTH PACUETHI 10 XUMUYECKUM (hOopMyJiam
U YPaBHEHUAM XHMHYECKUX PEAKIUN C HMCIOJIb30BaHUEM (PU3UYECKUX BEIMYUH
(Macca, 00bEM Ta3oB, KOJUYECTBO BEIIECTBA), XAPAKTEPU3YIOUIMX BEILIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacU€Thl MO HAXOXKACHUIO XUMHUYECKON (HOpPMYJIbI
BEIIECTBA 0 U3BECTHBIM MACCOBBIM J0JISIM XUMUYECKUX JIEMEHTOB, MPOJIyKTaM
CrOpaHusl, INOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hopMHUPOBAHHOCTH YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATh U OLICHUBAThH
C TMO3UIUH  DKOJOTUYECKOM OE€30MacHOCTH TMOCHEACTBUS OBITOBOW U
IPOMU3BO/ICTBEHHOM AESITEIbHOCTHU YEJIOBEKA, CBSI3aHHOM C NepepadOTKOM BEIIECTB,
UCIIOJIb30BaTh MOJYYEHHbIC 3HAHUS TSl IPUHITHUS TPAMOTHBIX peLeHnd poOiieM
B CUTYAIUAX, CBI3aHHBIX C XUMHUCH;

c(hopMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENILHO IJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKUN DSKCIEpPUMEHT (TMOJydyeHHE W H3y4YeHHE CBOMWCTB OpraHUYECKHX
BEIIECTB, KAUECTBEHHbIC PEAKIMU YIJIEBOJOPOJOB pAa3JMYHBIX KIACCOB U
KHCJIOPO/ICOJIEPKAIIUX OPTAHUYECKHUX BEILIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/1ad MO PACcHO3HABAHUIO OPTAHWYECKHX BEIIECTB) C COOJIIOJICHUEM MPaBUI
0e30macHOro OOpallleHus € BEIECTBAaMU U J1a0OPaTOpPHBIM O0OpYAOBaHUEM,
dbopmynMpoBaTh 1efb HCCICAOBaHUS, MPEACTaBIATh B pa3IMyHON ¢opme
pe3ybTaThl SKCTIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX I0CTOBEPHOCTH;

c(hopMHUPOBAHHOCTH YMEHUM:

COO0JTI01aTh MPaBWIa IKOJOTHUECKH IETIECO00PA3HOTO MTOBEICHUS B OBITY H
TPYJIOBOU NIEATEIHHOCTH B LIENAX COXPAHEHUS CBOETO 3J0POBBS, OKPYKaAIOLIEH
MIPUPOTHOM CPEABI U TOCTHXKEHUS €€ YCTOUYUBOTO PaA3BUTHS,
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OCO3HABATh OIIACHOCTb TOKCHUYECKOTO NEUCTBUS HA JKUBBIE OPTaHM3MBI
ONPENEIIEHHBIX OPTAHNYECKUX BEIIECTB, IOHUMast cMbIci nokasarens [1JIK;

aHAIM3UPOBATH 1ENIECOOOPA3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOLIEHHUS PUCK-TI0JIb32;

c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEJCHANIPABICHHBINA IOUCK
XUMUYECKON HH(pOpPMALIUU B Pa3IMYHBIX HCTOYHHUKAX (HayyHas U y4eOHO -Hay4dHas
auTeparypa, cpeacTBa MaccoBoi undopmanmu, MHTepHET U Ipyrue), KpUTHIECKH
aHAIM3UPOBATH XUMUYECKYIO HH(POPMAIIUIO, IepepadaThiBaTh €€ U UCTI0JIb30BaTh B
COOTBETCTBUU C IOCTABJIEHHOM yueOHOM 3a1a4eil.

11 KIIACC

[IpenmerHbie pe3yibTaThl OCBOEHUS Kypca «OOmas M HeopraHnyecKas
XUMUS» OTPAKAOT:

C(hopMHUPOBAHHOCTh NPENCTABICHUI: O MAaTEPUATBHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTAX M ITO3HABAEMOCTH SIBJICHUM IPUPOJBI, O MECTE M 3HAYCHHU
XHUMHHM B CUCTEME €CTECTBEHHBIX HAayK U €€ poJu B 00ECIEUEHUU YCTONYUBOIO
pa3BUTHs, B PEHICHUU MPOOJIEM 3KOJIOTHYECKON, IHEPreTUUECKON M MUIIECBOU
0€30MaCHOCTH, B Pa3BUTHUM MEJMIIMHBI, CO3[aHUU HOBBIX MarepUajioB, HOBBIX
UCTOYHUKOB PHEPTUHU, B O0ECMEUEHUHU PALMOHATIBHOTO MPUPOAO0NOIb30BaHUS, B
(GbopMUPOBAaHMM MHUPOBO33PEHUS M OOIIEH KyJIbTypbl UEJIOBEKa, a TaKKe
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILUEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOW  XMUMHUYECKMX 3HAHHW, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIAr aAl0IIME NOHATHS — XUMHYECKUAN AJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl,
JJICKTpOHHAs 000J0Yka aroma, S-, P-, d-aToMHBIE OpOUTAIM, OCHOBHOE W
BO30YXKIEHHOE COCTOSIHMSI aroMa, THOpHUIAM3aIs aTOMHBIX OpOuTaneil, HoH,
MOJIEKYJIa,  BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHCJICHUS,
XUMHUUYECKasi CBsI3b (KOBaJEGHTHas, WOHHAs, METaUIMYecKas, BOJOPOJHAsN),
KpHUCTAJUIMYECKAasl PEETKa, XUMHUYECKash peakuus, pacTBOP, 3JIEKTPOJIUTHI,
HEJJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAS JUCCOUMALMS, CTENEHb JAUCCOLMALWH,
BOJIOPOJHBIN TIOKa3arellb, OKHUCJUTENb, BOCCTAHOBUTENb, TEIIOBOM 3ddexT
XUMUYECKOUN PEAKIINH, CKOPOCTh XUMHUYECKOW PEAKIIUN, XHMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPUS SICKTPOIUTHUECKON IHCCOLUAINY, TEPUOIAYECKUN
3akoH JI.M. MenzaeneeBa, 3akOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPALLECHUS SHEPTUU MPU XUMHUYECKHX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTABA
BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUNA SI3BIK
XUMUH, MUPOBO33pPEHYECKHE 3HAHUS, JIEKALIUE B OCHOBE TOHUMAaHUS P UYUHHOCTA
Y CUCTEMHOCTH XMMUYECKUX SIBJICHUI; COBPEMEHHBIE ITPEACTABIIEHUS O CTPOCHUN
BEILIECTBA HA ATOMHOM, MOHHO-MOJIEKYJSIPHOM M HAIMOJIEKYJSIPHOM YpPOBHSX;
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IIPEACTABICHUS O MEXAHM3MAaX XUMHUYECKUX PEaKIMH, TEPMOJAWHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIAX MX NPOTEKAaHUSA, O XUMHUYECKOM PABHOBECHH,
pacTBOpax M JUCIEPCHBIX cHUCTeMaX; (DaKTOJIOTMYECKHUE CBEIEHHSI O CBOMCTBaX,
COCTaBe, NMOJYYEHUH U 0€3011aCHOM UCMOJIb30BaHUH BAXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M NPAKTUUYECKON NEATEILHOCTH YENOBEKa, OOIIMX Hay4HBIX
IIPUHLAIIAX XUMHAYECKOT0 IPOU3BOJICTBA,

c(hOpMHUPOBAHHOCTh YMEHUI: BBIABISATH XapaKTEpHbIC MPU3HAKU TMOHSITHH,
YCTaHaBJIMBAaTh WX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUS TIPU
ONMCAHNN HEOPTAHUYECKHUX BEIIECTB U UX IIPEBPALLCHNN;

Cc(hopMHUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
cocTaBlieHHss (OpMyJl BEUIECTB M  YpPaBHEHUH XUMHUYECKHX  PEaKIIUH,
cuctemaruaeckyro HomeHkarypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
BEILECTB;

Cc(hopMHUPOBAHHOCTb YMEHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCJICHUS
XUMHUUYECKUX JJIEMEHTOB B COEAWHEHMSIX, BUJ XUMUYECKOU CBSI3M (KOBAJCHTHAs,
WOHHAs, MeTaUIMueckas, BOJOPOJHAsA), TUN KPUCTAUIMYECKOW PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hopMHUPOBAHHOCTb YMEHHSI OOBSCHITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJa XMMHUYECKON CBSI3M U TUINA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-AKILIEITOPHBIA MEXaHU3MbI 00pa30BaHNS KOBAICHTHOU CBSI3H;

c(hopMHUPOBAHHOCTh YMEHUM: KJIACCUPUIIMPOBATH: HEOPTAHUYECKHE BELIECTBA
10 UX COCTaBY, XUMHUECKHUE PEAKIIUH MO PA3JIMYHBIM MPU3HAKaM (YUCITY U COCTaBY
pearupyrouMx BEMIECTB, TEIUIOBOMY 3(PQPEKTy peakluu, U3MEHEHHUIO CTEleHeH
OKUCJICHHSI 3JIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO Karaliu3aropa U JApYyrue);
CaMOCTOSITENIbHO BBIOMpAaTh OCHOBaHUS M KpUTEpUU [JIs1  Kiaccudukauuu
M3Yy4YaeMbIX BEIECTB U XUMHUYECKUX PEAKLUN;

c(hopMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICI IEPUOANUECKOTO 3aKkoHa /1.
W. MenpeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOLLYIO, 00bSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIIUU;

c(hopMHUPOBAHHOCTh YMEHHUMN: XapaKTEpPU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB MW HMOHOB XUMHUYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOTO IEPUOIOB
Ilepuoguueckorn  cuctemsr  JI.M. Menpeneena, WUCIIOJb3Yysd  TNOHATUA
«IHEPreTUYECKHE YPOBHM», «IHEPTCTUUCCKHUE MOAYPOBHW», «S-, P-, d-aTOMHbBIC
opOuTanm», «OCHOBHOE M BO30YKIEHHOE HHEPrEeTHUECKUE COCTOSHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U HX
coenuHeHuM 1o nepuogaM u rpymmaMm llepuoamueckou cucrtemsr [J[. N
MeHnperneeBa, BaIEHTHbIE BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS UX
AIIEKTPOHHBIX 000JI0YEK;
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c(hOpMUPOBAHHOCTh yYMEHUIl:  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XUMUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB, IOJTBEPXKIaTh
CYILIECTBOBAHUE T'€HETUYECKOUW CBSI3M MEXKIY HEOPTAaHMYECKUMH BEIIECTBAMU C
MOMOIIBIO YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUNA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPbIBaTh CYIIHOCTh: OKHCJIMTEIBHO -
BOCCTAHOBUTEbHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OaaHca
ATHX PEeaKIWi; peakiuid HMOHHOTO OOMeHa MyTéM COCTaBJICHHMS WX TOJHBIX U
COKpAIIEHHBIX  MOHHBIX  YPaBHEHMM;  pEaKUUMd  THUAPOJIM3a;  PEAKLIMU
KOMIUIEKCO00OpazoBanus (Ha MpUMEpE T'MIPOKCOKOMIUIEKCOB [IUHKA U AJIFOMUHUA );

C(hOpMHUPOBAHHOCTL YMEHHUSI OOBSACHIATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMUYECKUX PEAKIMN ¢ Y4ETOM HMX HDHEPTETUYECKUX XapAKTEPHUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XMMHUYECKOW pEaklUd B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakToOpOoB, a TAKKE XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS MO/ BIUSIHUEM
BHeEIIHUX Bo3aeicTBuii (mpuunui Jle llarense);

C(hopMHUPOBAHHOCTh YMEHHSI XapakTepHU30BaTh XUMUYECKHE PEaKLUHU,
Jexalye B OCHOBE MPOMBINUICHHOTO MOJIyYE€HUSI CEPHOW KHUCJIOTHI, aMMHUAKa,
o0lMe HayyHble MPUHUUIBI XUMUYECKUX MPOU3BOJACTB; LEIECOO0Pa3ZHOCTH
NPUMEHEHHUS] HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKU
3pEHMSI COOTHOILIEHUS PUCK-TI0JIb34;

C(hopMHUPOBAHHOCTh BJIAJ€HUS CHUCTEMOW 3HAHUM O METOoJaXx HAy4YHOIOo
NO3HAHUSA SABJICHUH NOPUPOABl — HAOJIIOJIEHUE, H3MEPEHUE, MOJECIMPOBAHUE,
AKCTIEPUMEHT (peaibHbI U MBICJICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHUS NPUMEHSATh 3T 3HAHUS IPU SKCIIEPUMEHTAILHOM UCCJIEIOBAaHUU BEIIECTB
U s OOBSICHEHHS XMMHUYECKUX SIBJICHUH, HMEIOIMX MECTO B MPHUPOIE,
PaKTUUYECKOM AeSITENbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(hopMHUPOBAHHOCTh YMEHHMSI BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
HNOHATUSIMUA U TIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB I
00Jiee 0CO3HAHHOTO MIOHUMAaHUS MaTepUATbHOT O €IMHCTBA MUPA;

c(hopMHUPOBAHHOCTL YMEHHUSI TPOBOJAUTH PACUYETHI: C MCIOJb30BaHUEM
MOHSATUN «MaccoBasi 1OJIsI BEILIECTBA B PACTBOPE» U «MOJISIpHAS KOHLICHTPALIUS;
Macchl BelllecTBa WM 00bEMA ra3a 1o U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIISCTB; TEIJIOBOTro 3 dexTa
peaKkiyy; 3HAYCHHsI BOJOPOJHOTO MOKa3aTessi pacTBOPOB KUCIOT U WIETOUYEH C
W3BECTHOM CTEMEHBIO JUCCOIMAIMKM; MacChl (00BEMA, KOJIMYECTBA BEICCTBA)
NPOAYKTa PEaKIu, €CJIU OJHO U3 MCXOJHBIX BEIECTB JaHO B BHUJE pacTBOpa C
OTPeIeIEHHON MacCOBOM JOJICH PacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE
(MMeeT MpUMeCH); 10JIM BBIX0/1a TPOAYKTa pEeaKlUn; 00 bEMHBIX OTHOIIICHUH ra30B;
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c(hopMHUPOBAHHOCTh YMEHHI: CaMOCTOSTENLHO IJIAHUPOBATH M MPOBOJIUTH
XUMHYECKUN  OKCTIEpUMEHT  (MpOBENEHHWE  peakluid  HWOHHOTO  OOMeEHa,
MOJTBEPKIECHUE KAaUECTBEHHOT'O COCTaBa HEOPTaHWY €CKUX BEILIECTB, ONPEICTICHUE
Cpelbl PacTBOPOB BEIIECTB C IOMOIIBI0 HHAWKATOPOB, W3YYECHHE BIIASHUS
pasmu4HBIX (AaKTOPOB HAa CKOPOCTh XHMHYECKOW PEAKIUH, pEIIeHUe
HSKCIEPUMEHTANILHBIX 337a4 1o TeMaM «Merawe» u  «Hemertamib») ¢
coO0I0IeHrEM MPaBUII O€30MACHOTO OOpaIeHHsI C BEIIECTBAMU U J1a0OPaTOPHBIM
obopynoBanueM, GopMyIUPOBATh IETh UCCIICTOBAHUS, PEACTABIIATh B Pa3IMIHON
dbopme pe3ynabTaThl OKCIEPUMEHTa, AaHAIM3UpPOBaTh MW  OICHWBAaTh  UX
JTOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTH YMEHHIA: COOJTIOIATh MTpaBUJIa MOJIb30BaAHMS XUMUYIECKOU
NOoCyIoOl W JabOopaTOpHbIM 00OpYyIOBaHHEM, OOpalleHUs C BELIECTBAaMHU B
COOTBETCTBUU C WHCTPYKUUSAMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, AKOJOTHYECKU LIEICCO00Pa3HOro MOBEACHUSI B OBITY W TPYJOBOU
JIEATEIIbHOCTH B LEISIX COXPAHEHUsI CBOETO 3J0POBbS, OKPYKAOIICH TPUPOTHON
Cpenbl W JOCTHUXKEHUA €€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh OIACHOCTb
TOKCHYECKOTO JICUCTBUSI HA KUBBIE OPTraHU3Mbl ONPEACIEHHBIX HEOPTAHUYECKUX
BEILIECTB, MOHUMAas cMbIc nnokazaress [TK;

c(hopMUPOBAHHOCTH YMEHUM: OCYILIECTBISATh I1IEJCHANIPABIEHHBIN TMOUCK
XUMUYECKOM HH(POpMAIK B Pa3JIMYHBIX UICTOUYHHUKAX (HAy4YHas U y4eOHO -Hay4YHas
JUTEeparypa, cpeacTBa MaccoBoil nHGopmaru, MHTEpHET U IpyTrUe), KpUTUIECKU
aHAJTM3UPOBATH XUMUYECKYI0 MHPOpMAITUIO, TepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBUHU C ITOCTABJICHHON Y4eOHOM 3a/1a4uei.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (¢ poBbIe)
Kontpoabubie | [IpakTuyeckue
n/m NporpaMMsbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHnyecKoil XMMUH
IT 7 . T
11| crpocuns oprammcernx cocummemi A M. | 8 bimorera LIOK
' P P A N https//m.edso0.ru/d69df650
byrneposa
Hroro no paszneny 8
Paznen 2. YrieBoaopoabt
21 [IpenenbHbIE YIIIEBOIOPOIBI — AJIKAHBI, 5 Bbu6nuoreka [JOK
’ MAKITOATKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHble yriieBOJOPOIbL: AJIKEHBI, 14 1 but6muotexa LIOK
' AJIKaIME€HBI, aJIKHHBI https://m.edsoo.ru/d69df650
bubmuoreka [IIOK
2.3 Apomatudeckue yriaeBoJ0opoabl (apeHbl) 8 https/m.edsoo.ru/d6odf650
24 [IpupoaHbIe UCTOYHUKH YIIIEBOJOPOJIOB U MX a bubmumotexa LIOK
' nepepaboTKa https:/m.eds00.ru/d69df650
Bbu6nuoreka [JOK
2.5 r 4 1
IOTCHIPOUSBOMIBIC YIIICBOAOPONOB https://m.edso0.ru/d69df650
Hroro no pasneny 35

Paznen 3. Kuciiopoacoaep:xkanme opraHmyeckue coeIHHe HUSI
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bu6nuoreka [IOK

3.1 Crinprer. @ 11 !
UPTHL. DEHOI https://m.edso0.ru/d69df650

KapOoHHIIbHBIE COSTMHEHUST: aTbICTHUIBI U
Bu6nuoreka [IOK

3.2 keToHbl. KapOoHoBbIe KHCIOTHI. CIIOKHBIE 21 1 https://m.eds00.ru/d69df650

a¢upsl. Kupbt

Bu6nuoreka [JOK
33 YrueBonE! d ! https://m.eds00.ru/d69df650
Uroro no pazneny 41
Pa3neu 4. A3oTconepxkanme opraHnyecKue coeauHe HUsl
bubmuoreka [IOK
4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12 1 2 https//m.edsoo.ru/d60df650
Hroro no pazneny 12

Paznen S. BeicokoMoJieKyJISIpHbIE COeIUHE HUS

bubmmoreka [IOK

5.1 B 6 1
B e R https://m.edso0.ru/d69df650

Hroro no pasneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
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11 KJIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM (uudppoBbIE)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpamMMmbl Bceero o0pa3oBareJ/ibHbIE
padoThI padoThI
pecypcebl
Paznen 1. TeopeTnyeckne 0CHOBbI XUMHUH
Ctpoenue atoma. [lepuognueckuii 3aKoH
bu6mmoreka [IOK
1.1 u [lepuoanueckas cucrteMa XMMHUUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHToB 1. 1. Menaeneera
12 Ctpoenue BemecTBa. MHOTOOOpasue 11 1 bubmmnoreka [IOK
' BCIICCTB https:/m.edsoo.ru/2dd5724
bu6mmoreka [JOK
1.3 Xu 19 1 3
WIEHEORH Dottt https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pasznea 2. Heopranunueckasi XuMust
bu6mmoreka [IOK
2.1 H 31 1 3
S https://m.edsoo.ru/2dd57f24
bu6nunoreka [JOK
22 Meramipt 23 1 2 https:/m.edsoo.ru/2dd5724
Htoro no pazneny 54
Pa3nen 3. Xumusi 1 ;KU3Hb
31 MeToanl NO3HAHUA B XUMUU. XUMHUS U 9 bu6mmoreka [IOK

KHU3Hb

https://m.edsoo.ru/2dd57f24
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Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB IIO

[NPOTPAMME 102 4 8
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KoauvecTrBo yacos
Ne Hara JJeKTpOHHbIE U} poBbIE
Tema ypoka Kontpoabubie | IIpakTuueckue
n/n Bcero u3yueHusi | o0Opa3oBaTesibHbIE pecypchl

padoThI padoThI

HpCI[MCT " 3HAYCHUC

OPraHUYeCKON XMMUH, bub LHIOK
nOIMOTEKA

1 TpCICTABIICHHC O 1 https://m.edso0.ru/3686e6f5

MHOTO00Pa3UH OPraHUYECKUX
COCIMHEHUM

DJIEKTPOHHOE CTPOEHUE aTOMa
yraepoaa (OCHOBHOE U

2 BO30YKJIEHHOE COCTOSTHUSA). 1 bubmmorexa TIOK

https://m.edsoo.ru/Oce6fd4c

BanenTHbIE BO3MOXKXHOCTH
aToMa yrieponaa

XUMHUYECKasl CBS3b B
OpraHu4YCCKUX COCINHCHHAX.

3 MexaHH3MBI 00pa30BaHHs 1 bubnuorexka [IOK

https://m.edso0.ru/8d39f5¢c8

KOBaJIEHTHOM CBS3HU, CIIOCOOLI

paspbiBa CBs3eH

Teopus crpoeHus
4 OpPraHUYECKUX COCTUHEHUN A. 1
M. bytieposa

bu6mmoreka [IOK
https://m.edso0.ru/9e595ch8

BI/II[BI HU30MCPpHH:

5 CTPYKTypHas, 1
MPOCTPAHCTBEHHASI.

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661
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DneKTpoHHbIE YPPEeKTHl B
MOJICKYJIaX OPTaHUYECKUX
CcOoeIMHECHU M
[Ipencrasienue o
K1acCU(UKAIIUN 1
6 CI/ICTCM(ETI/I‘{ICICKB.SI 1 bubmorexa TIOK
https://m.edsoo.ru/c212dd21
nomenknarypa (IUPAC)
OpPraHWYECKUX BEINCCTB

7 Knaccudukanus peakiuii B 1 bu6mmoreka [JOK
OpraHHUYECKON XUMHUHU https://m.edsoo.ru/ba5706aa

3 CucremaTtuzanus u 1 bubnuoreka [IOK
0000ITIeHNEe 3HAHUH 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psia, obmast gopmyna,

9 HOMEHKIIATypa U U30MEpUs, 1 bubmuotexa LIOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MPOCTPAHCTBEHHOE CTPOSHHUE
MOJICKYIT

10 du3nUeCcKre U XUMUYECKHE 1 bu6mmoreka [IOK
CBOMCTBA AJIKAHOB https://m.edsoo.ru/3137711c
HaxoxneHue aJikaHOB B

11 npupoze. CriocoObl 1 bubnnotexa LIOK
MOJIy4eHU s U IPUMEHEHUE https://m.edsoo.ru/259b0a5h
AJIKAaHOB
[uxmoankanbl: oOmas

12 dopmyna, HOMEHKIATypa U 1 bubmorera IOK

’ https://m.eds00.ru/156730d2
M30MepHsi, 0COOCHHOCTH
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CTPOEHHUS U XUMUYECKUX
CBOMCTB, CITOCOOBI IIOJy4EHUS
U IPUMEHEHHE

13

Pemenne pacu€THbIX 3a1a4 HA
OIIpeIETICHUE MOJIEKYIISIPHON
(hopMyIIBl OPraHUYECKOTO
BEIIIECTBA MO0 MAaCCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJAIIMX B €r0 COCTaB.
Cucremarusanus u
00001IeHNEe 3HaHUH 110 TeMe

bu6munoreka [JOK
https://m.edsoo.ru/bf84d8eb

14

AJIKEHBI: TOMOJIOTHYSCKH
psin, obmast Gopmyrna,
HOMEHKJIaTypa, AJIEKTPOHHOE
U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIL.

CtpykTypHas U LUC-TpaHC-
M30MEPHUS AJIKEHOB

bu6mmoreka [JOK
https://m.edsoo.ru/273b0ale

15

DU3NYECKHE U XUMUYECKUE
cBoOlicTBa ankeHoB. [IpaBuio
MapkoBHUKOBA

bub6moreka [IOK
https://m.edsoo.ru/21069ccd

16

Crioco0bl mosty4eHust u
PUMEHEHHE ATKCHOB

bu6mnoreka [IOK
https://m.edso0.ru/665dc058

17

IIpakruueckas pabota Ne 1 o
teme "Tlonydenue sTusieHa u
M3y4eHHE €ro CBOMCTB"

bu6mmoreka [IOK
https://m.edso0.ru/0941eed8
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Pemenue pacuéTHbIx 3a/1a4 Ha
18 ompeeeHue MOJIEKYIISIPH O 1 bubnmnoreka [IOK
(hopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKaaueHsbl: CONPSUKEHHBIE,
M30JIMPOBAHHBIE,
19 KYMyJ'III/)IpOBaHHBIe. 1 bubmmorera LIOK
https://m.edso0.ru/04298c0a
Oco0eHHOCTH IEKTPOHHOTO
CTPOCHUSA
20 XUMHUYECKHE CBOMCTBA 1 bubnuoreka [IOK
CONPSDKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
21 CrocoObI ToTydeHust U 1 bubmmoreka [IOK
IIPUMEHEHUE AJIKaIMEHOB https://m.edso0.ru/1aa81660
AJKUHBI: TOMOJIOTUYECKU I
psn, oOmas gopmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubamnoreka LIOK
22 1
U [IPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOEHUE MOJIEKYI,
¢du3nueckue cBoMcTBa
93 XuMHYECKHE CBOMCTBA 1 bu6nunoreka [IOK
AJIKKUHOB https://m.edso00.ru/23493a93
24 KauecTBeHHbIE peakiiny Ha 1 bubnnotexa LIOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CniocoObl TOTydeHHS U 1 bubmuoreka [IOK
MIPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
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Pemenune 3amau: pacu€rsl mo

26 YPaBHEHUIO XUMHYCCKOU bubmorera [OK
https://m.edsoo.ru/5db8e526

peakiun

97 CucremaTuzamnus u
0000IIeHNEe 3HAHHI 110 TEME
ApEHBI: TOMOJIOTUYECKUH PsIIL,
obrmmast gopmyrna,
HOMEHKIIATypa. DJIEKTPOHHOE

28 Y MPOCTPAHCTBEHHOE brbmmorexa [IOK

https://m.edso0.ru/a92a7094

CTpPOEHHE MOJIEKYS OeH301a U
TOJIyoJIa, UX (PM3UUECKUE
CBOMCTBa

29 XUMHYECKUE CBOMCTBA bu6naunoreka [JOK
ApPEHOB: PEAKIIMH 3aMEIICHU S https://m.edsoo.ru/a44alae4
XUMHUYECKAE CBOMCTBA
apEeHOB: PEAKIINHU bubamnoreka LIOK

30
IIPUCOEIMHEHHU S, OKUCIIEHUE https://m.edsoo.ru/a44alae4
TrOMOJIOTOB OCH30J1a

31 Oco0eHHOCTH XUMUYECKIX bubmmoreka [IOK
CBOWCTB CTUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pac4€THBIX 3a1a4 Ha

32 oTpeieNIeHN e MOJIEKYIISIpHOM bubnnotexa LIOK
(bopMysIBl OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BCIICCTBA

33 CniocoObl TOTydeHHs 1 bubnuoreka LIOK

IIPUMEHEHNE ApEHOB

https://m.edsoo.ru/6f717d09
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34

['eHeTryecKas CBSI3b MEXKITY
Pa3IMYHBIMU KJIacCaMu
VIJICBOAOPOIOB

35

Pacuétsl mo ypaBHEHUSIM
XAMUYECKAX PEAKIHH.
CucremaTuzanus u
000011IeHrEe 3HAHWI 110 TEME

36

[Ipupoansiii ra3. [lonyrHble
HeTIHBIE Ta3bl

37

KameHnHblii yrosib U pOayKThI
ero mepepadboTKH

bu6naunoreka [JOK
https://m.edso0.ru/69b3398b

38

Hedrp u cioco6wr e
nepepabotku. [Ipumenenne
MPOIyKTOB MepepadOTKu

HepTH

bu6mmoteka [IOK
https://m.edso0.ru/21f9de78

39

I'enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJ1accaMu
YIJIEBOJOPOJIOB

40

["aioreHonpon3BOIHBIE
YIJIEBOJIOPOJIOB: AJIEKTPOHHOE
CTPOEHHE; peaKI U1
3aMeILEeHUs rajoreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JlelicTBHUE IIeI04YeH Ha
raJIOTEHITPOU3BOIHBIC.
BzanmoneiictBue
JIUTAJIOTCHAJIKAHOB C MarHUEM
" IIHHKOM
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Cucremaruzanus u
42 00001meHe 3§aHI/II71 o 1 brbmmorexa [IOK
B ' " https//m.edso0.ru/20e89f22
pazneny "YTiaeBoaopoasl

43 KonTponwsHas paboTa o teme 1 1 bubnmnoreka LIOK
"YrneBoopobl" https://m.edso0.ru/95c9e298
[IpenenbHBIE OTHOATOMHBIE
CIIUPTHL: TOMOJIOTUYECKUA N

171, 00IIAs MyIia,
44 1; OCHHE M(?J)IOep J}II 1 brbmmorexa [IOK
p YL https://m.edsoo.ru/df04c5cd
M30MEepHsl, HOMEHKIIATypa,
KnaccupuKkanus, Gundeckue
CBOICTBa
XUMHUUYECKUE CBOMCTBA
45 MIPEICIBHBIX OJTHOATOMHBIX 1 brbmmorexa [IOK
pea A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoObI TOTydeHUS 1
bu6nunoreka [JOK
46 MPUMEHEHHUE OJTHOATOMHBIX 1
https://m.edso00.ru/484100000000000
CIUPTOB
IIpocteie >¢upsr:

47 HOMEHKIIATypa U U30MEpUs, 1 bubmuotexa LIOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788h2
XAMUYECKUX CBOMCTB
MHoOroaToOMHbIE CIIMPTHI:

STUJICHIJIMKOJIb U DJIIMLEPHH, bubnuoreka [IOK

48 1
uX PU3NYECKUE U XUMUUYECKIE https://m.edsoo.ru/ee4d84aa
CBOICTBa
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CniocoObl TOTydeHHS U
49 MPUMEHEHHUE 13[201"03TOMHI>IX 1 brbmmorexa [IOK
P https://m.edsoo.ru/d12e567d
CIIUPTOB
deHoII: CTpOEHNE MOJIEKYIIHI,
50 (bmnqecmTi CBOICTBA N 1 bubmmorexa LIOK
' https://m.edsoo.ru/2ce 7268
TokcuunocTs (eHoma

51 XUMHUYECKHEe CBOMCTBA 1 bu6mmoreka [IOK
denona https://m.edso0.ru/037ca5f9

59 CrocoObl oTydeHust U 1 bubnmoreka [IOK
npuMeHeHue geHomna https://m.edsoo.ru/c77ddf4c
[Ipakruueckas pabota Ne 2.

53 Pemenne 1 1 bub6moreka [IOK
AKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/fd0ced09
no teme "CrupTsl ¥ GeHoIb"

54 CucremaTtuzanus u 1 bubnuoreka [IOK
0000ITIeHNEe 3HAHUH 110 TEME https://m.eds00.ru/1810ch9b
Anpaerupl 1 KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHMJIBHOM TPYIIIIHI; bubamnoreka LIOK

55 1
TOMOJIOTHYECKUE PSJIbI, https://m.edsoo.ru/b139beaa
oOrmast popmyrna, U3oMepus U
HOMEHKJIaTypa
Anbaeruapl ¥ KETOHBI:

56 (u3nyecKkue CBOICTBA, 1 brbmmorexa [IOK

? https://m.edso0.ru/c887425¢c
PEaKINHU TPUCOCTUHCHHS
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Peakuuu okucieHus u
57 Kaq;(::lTBeHHLIe €aKIUHA 1 bubmoreia OK
peaxit https://m.edsoo.ru/a393baa9
AJIbACTU 0B U KETOHOB
CniocoObI moTydeHu S bubnmnoreka LIOK
58 1
aJIBAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OTHOOCHOBHBIE MPEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, 1 bubmotexa LIOK
0COOEHHOCTHU CTPOCHUSI UX https://m.edsoo.ru/fec0b113
MOJICKYT
M3omepus 1 HOMEHKIATypa
P P bu6moreka [IOK
60 KapOOHOBBIX KHCIIOT, UX 1
. https://m.edsoo.ru/700cc87b
¢usnyeckue cBOICTBA
XUMHYeCKHe CBOMCTBA
61 IIPCACIBbHBIX OJJHOOCHOBHBIX 1 BI/I6HI/IOTCK3 L[OK
pel a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCco0EHHOCTH CBOHCTB
62 MypaBbUHOM KUCJIOTHI. 1 bubnmnorexa [IOK
MHuoroob6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBOICTB:
Here[[eJILHBIX nu
apoOMaTHYECKUX KapOOHOBBI
P P ® bubamnorexa LIOK
63 TMKapOOHOBBHIX, 1
https://m.eds00.ru/83a08773
T'UJIPOKCUKapOOHOBBIX
kucnor. [IpencraBurenu
BBICIIMX KAPOOHOBBIX KUCJIOT
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Ilonsrue o IMPpONU3BOAHBIX

bu6naunoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoObl motyyeHus u

65 MIPUMEHEHHE KapOOHOBBIX bubmorexa OK

https://m.edso0.ru/7c065c9d
KUCJIOT
CrnoxHbie 3¢upsI:

66 TOMOJIOTHYECKUU Psifl, 00Ias bubmuoreka [IOK
dopmyna, n3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 du3NUeCKre U XUMUYECKHE bub6muoreka [IOK
cBoiicTBa 3¢pupoB https://m.edsoo.ru/ad6b94b2
Pemienne pacu€THbIx 3a1a4:

10 YPaBHEHUIO XUMUYECKOU

68 peaxiuu, Ha ompe/esieHue
MOJIEKYISIPHOU (hOpMYJIbI
OPTraHUYECKOTO BEIECTBA
[Tpakrnaeckas padota Ne 3.

Pemenne
Tt bub6moreka [IOK
69 IKCIIEPUMEHTAIBHBIX 33724
. https://m.edso0.ru/486671fb
o Teme "KapOoHoBbIe
KkucnoThl. CoxHbIe dpups”
Kuper: ctpoenue,
P P bub6mmoreka [IOK
70 ¢u3nUecKue U XUMHYECKUE
. https://m.edso0.ru/a19c5h98
CBOMCTBA (THUIPOJIU3)
71 Oco0eHHOCTH CBOMCTB bubnuoreka [IOK

XKUPOB, COACPKAIIMX OCTATKU

https://m.edsoo.ru/b0331922
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HeTpeAeTbHBIX KUPHBIX
kuciaort. JKupel B mpupoze

Mpbl1a KaK COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, UX

72 Morolee nercreue. [lonsitue bubmmorexa LIOK
https://m.eds00.ru/3c566565

0 CUHTETUYECKUX MOIOIIMX
cpencrBax (CMC)
I'enernueckas cBs3b

73 YIJIEBOJOPOJIOB U bu6mmoreka [JOK
KU CJIOPOJICOIEPIKAIIMX https://m.eds00.ru/56790c96
OpPraHUYECKUX BELIECTB
Pacuérel o ypaBHEHUAM

& XUMUYECKUX PEaKIUi

75 CucremaTtuzanus u bubmuoreka [IOK
000011IeHNEe 3HAaHUM O Teme https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepuCcTHKa

76 VIJIEBOJIOB W KIacCH(UKAIUS bubnmnorexa [IOK
yIJIEBOAOB (MOHO-, 11~ U https://m.edsoo.ru/7a9693al
HoJMcaxapuibl)
MoHocaxapuapl: (pHU3UYECKUE

77 CBOﬁCTBaIf Hzxon?iueﬂne B prbguoreia OK

https://m.edsoo.ru/b4bdda2d

pUpoJIe
[IpuMeHeHue IIoKo3bI, €€

78 3HAYCHHUE B bu6mmoreka [JOK
JKU3HENEATEIbHOCTH https://m.edsoo.ru/5e61122d

opraHusma
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Jucaxapupl: caxaposa,
MaJIbTO3a U JIAKTO03a.

bub6moreka [IOK

& Haxoxnenue B npupoje u https://m.edsoo.ru/eb0384e7
MPUMEHEHHUE IUCaXapuI0B
[Tonucaxapuapl: CTpoeHUE
80 MaKpOMOJIEKYN, (u3nueckue bubmuotexa LIOK
1 XHMHYECKIE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHCHHE
81 [TonsiTHE 06 NCKYCCTBEHHBIX bubmuoreka [IOK
BOJIOKHAX https://m.edso0.ru/6216e 766
Pemenne pacyeTHbIX 3a1a4 Ha
OIIPENEICHUE I0JIU BBIXOAA bubmmnoreka LIOK
82
IPOJIyKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKA BO3MOKHOTO
Cucremaruzanus u
83 0000IIeHr e 3HAHMI TTIO bubmmorexa TIOK
https://m.edso0.ru/08d4364c
paszaeny
KonTponrsHas pabota o teme
84 "I(H(:Tfopo;[coz[zpmaume bubmoreia HOK
" https://m.eds00.ru/42c6678e
OpraHUYECKHE COCTUHECHUS
AMUHBL: KTacCHUKAIUS,
CTPOCHHE MOJIEKYII, 00IIas
85 q)or;)Myna, I/IBOMKe}I])I/ISI, e bubmuoreka [IOK
https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U (pu3nvecKue
CBOICTBa
86 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK

aJ'II/I(l)aTI/ILIeCKI/IX aAMHWHOB

https://m.edsoo.ru/1bc5cf80
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AHUIHH: CTPOEHUE aHUINHA,
87 OCO6CHHOCTI;I XUMHAYECKAX 1 bubnmorera TIOK
N https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CniocoObl TOTydeHUS U
88 MPUMEHEHHE aTH(PaTHUECKUX 1 buomorera IOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMUHOKHCIIOTEIL:
HOMEHKIIaTypa U U30Mepus,
89 (du3nyeckue cBoiCTBa 1 brbmmorexa [IOK
’ https://m.edsoo.ru/d1773e80
OTnenbHBIC MPECTABUTEIHN O
aMHUHOKHUCIIOT
XUMHUYECKHE CBOMCTBA
AMHMHOKHCJIOT, KX
90 OMOJIOTMYECKOE 3HAUECHUE 1 bubnmorera TIOK
https://m.edsoo.ru/77df705a
amuHoOKuciIoT. CHHTE3 U
TUJIPOJIN3 TSN THIOB
benku kak npupogHbie
91 HOJIUMEDPHIL; CT BI 1 bubmnorexa [OK
PbL; CIPYKTYP https://m.edsoo.ru/429e9899
O€JIKOB
92 XuMHYECKHE CBOMCTBA 1 bu6nunoreka [IOK
OeIIKoB https://m.edsoo.ru/6237306d
AzoTconepxanme
TeTEePOIUKITNICCKHC
93 coenuHeHus. HykienHoBbie 1 bubmiorexa [JOK
' https://m.edso0.ru/521d1431
KUCJIOTBI: COCTaB, CTPOEHUE U
OumoJsiornueckas poJib
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[Ipakruueckas padota Ne 4.
Pemenue
94 AKCIICPUMEHTAIBHBIX 33J1a4 bubmorexa TIOK
P " 8 https://m.edsoo.ru/8e3c02d1
o Teme "A30TcoaepKalme
OpraHUYeCKue COeAMHECHUS"
[Ipakruueckas pabota Ne 5.
Pemenue
95 AKCIIEpPUMEHTAIIBHBIX 3aa4 bubmorexa TIOK
I g https://m.edsoo.ru/bde3fdf6
o teme "PacniosHaBanue
OpPraHUYECKUX COCTUHEHUN"
KonTpoapHas paboTa o Teme
96 " ASOTI()) o >1<ap . bubnuoreka [IOK
ACPIEIH " https://m.edsoo.ru/ce561bc7
OpraHWYECKUE COCTUHCHUS
OCHOBHBIE TOHATHS XUMHHU
BBICOKOMOJIEKY/ISIPHBIX
97 coe HHeHHIVII;yMeI;O bl UX bubmorera [OK
s 8 https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JINMEPU3aLIUS U
TTOJTUKOHICH Call sl
98 [TnacTmaccebl. YTunuszanus u bub6moreka [IOK
nepepaboTKa IIacTHKa https://m.edso0.ru/82242e0f
DJacTOMEpbI: HaTypaJIbHBIN
99 CUHTETHYECKHEC Ka oo [IOK
YAYRH: https://m.edso0.ru/246103ec
Pesuna
Bonokna: HatypanbHbIe,
100 HCKYCCTBEHHbIE, bu6naunoreka [JOK
cunrernueckue. [lonumepsr https://m.eds00.ru/5963a601
CHeHaTbHOrO Ha3HAYCHHS
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[pakruueckas pabota Ne 6.

P
CIICHUE bu6maunoreka [JOK

101 AKCIIEPUMEHTAIBHBIX 33]1a4 1 1 https:/m.edsoo.ru/3aebd77a

o teMe '"Pacrio3znaBanue

JjIacTMacc U BOJIOKOH"

O0001IEHNE U
CHCTEMAaTH3AIIHsI U3yYeHHOTO

102 Marepuaia mo TeMe 1 brbmmorexa LIOK
, 0 https://m.edsoo.ru/6a22b1e8
'BeicokoMonexysnspHbie
coenuuenusd"

OBILIEE KOJIMYECTBO YACOB

1
I1O ITPOI'PAMME = 3 0
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11 KJIACC
KoumnuecTBo 4yacon JIeKTPOHHBbIE
Ne Hara @ poBbie
Tema ypoka Kontpoabnubie | IIpakTuyeckue
n/n Bceero u3yyeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SIIED. 1 bubmmoreka [IOK
XuUMHUYeCKuil 3j1eMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 3J1eKTPOHHBIX 000J10YeK 1 bubmuotexa LIOK
aTOMOB, KBAaHTOBBIC YK CJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHuecKux 1 bubmuotexa LIOK
3JIEMEHTOB (S-, p-, d-, F-omemMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 35ekTpoHOB 11O 1 bubnunoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
O JEeKTPOHHEIE KOH(QUTYpaLIUH
5 aTOMOE BJ'IeMeHTOB(i)B FO}(]JI:-IOBHOM u 1 buomorexa LIOK
. https://m.edso0.ru/8149e846
BO30YKIIEHHOM COCTOSHUU
6 DIIeKTPOHHBIE KOHPUTYpAIIH HOHOB. 1 bubnuoreka [IOK
DJIEKTPOOTPULIATENIHOCTh https://m.edsoo.ru/a0764b24
[Tepuoauuecknii 3aK0H U
[lepuoanueckas cucrema
PHOA Bu6nunoreka [JOK
7 XHUMUYECKuX 3aeMeHToB J[. W. 1
. https://m.edso0.ru/16957c01
MeHnieneeBa, CBsI3b ¢ COBPEMEHHOU
TEOpPUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
P bu6nmoreka [IOK
8 XUMHUYECKUX DJIEMEHTOB U 1
https://m.edsoo.ru/f8468927
o0pa3yeMbIX UMU MIPOCTHIX U
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CIIOKHBIX BEIIECTB MO IPYyHIaM H
nepuoam
9 CucremaTuzamnus u 0000ITIcHNE 1 bubmuoreka IIOK
3HAHUU 110 TeME https://m.edsoo.ru/8fad2942
Bu el xuMuueckoi CBA3N.
MexaHI/ISMI)IUO6paBOBaHI/I$I BuGmorexa [IOK
10 KOBAJICHTHOM cBs3u. BosoponHas 1
https://m.edsoo.ru/5a8072af
CBsI3b. MeXKMOJIEKysIpHbIE
B3aUMOJEHCTBU S
BaneHTHOCTh ¥ BaJICHTHBIC
11 BO3MOXXHOCTH aTOMOB. CBsI3b 1 bubmmoreka [IOK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYN C https://m.edsoo.ru/3d2ca093
MX TEOMETPUYECKUM CTPOCHUEM
[IpencraBiieHUsT O KOMILJIEKCHBIX
12 C(?CL?I/IHGHI/IHXI COCTaB U 1 buomaoreia OK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemecTBa MosekymsipHOTO U
13 HEMOJIEKYJISIPHOTO CTPOCHUS. TUIIBI 1 bubnnoreka LIOK
KPUCTANIMYECKUX PEIETOK U https://m.edso0.ru/e167635b
CBOMCTBA BEIICCTB
[ToHsATHE O TUCIIEPCHBIX CHCTEMAX.
14 [IpencraBnenue OpKOJ'IJ'IOI/II[HLIX 1 bubmotera TIOK
https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIE pacTBOPHI: HACKIIIICHHBIS
15 u HeHaCI)IHIIe)HHble,p pPacTBOPUMOCTb. 1 bromoreia LIOK
https://m.edsoo.ru/e9ccdd8d
Kpucramioruaparsl
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16 CriocoObI BeIpaskeHUsI KOHLIEHTPAIUU 1 bubnnoreka [IOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenue 3aa4 ¢ MCONB30BaHUEM
IMOHATHH "MaccoBas JTOJIS bubmuoreka [IOK

17 ) . 1 .
pacTBOPEHHOIO BelecTBa', https://m.edsoo.ru/785e0ab4
"MoJsipHasi KOHIEHTpauus'"

18 Krnaccudukanust 1 HoMEeHKIaTypa 1 bu6muotexa LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CucremaTuzamnus u 0000IIcHNE 1 bubmuoreka IIOK
3HAHUH MO TEME https://m.edsoo.ru/8d2c6a3a
KontponbsHas paboTta mo remam
"Ctpoenue aroma. I[lepuonnueckuit

20 3akoH u [lepmonuueckas cucrema 1 1 bubmmoreka [IOK
XuMu4eckux snemeHToB /1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CTpoeHue BelecTBa.

Mmuoroo6pa3zue BerecTB"

Knaccudukanus xuMuueckux

peaKnii B HEOPraHUYECKOU U

OpraHUYECKOW XUMHUH. 3aKOH bu6muotexa LIOK

21 1
COXpaHEHMsI MaCChl BEIIECTB; 3aKOH https://m.edso0.ru/6335cdd?
COXpaHEHUS U MPeBpaILEHUs SHEPTUU
MPY XUMHUYECKUX PEaAKIIHSIX
TerioBbie YOPEKTH XUMUYECKIX

22 peaxkuuii. Tepmoxumuyeckue 1 bubmorera [OK

https://m.edsoo.ru/d1db86da
ypaBHEHHUS
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Beruncnenus no ypaBHEHUAM
23 XUMHYECKHX eaypI/IfI u 1 buomorexa LIOK
peaxtl https://m.edso0.ru/87b13954
TEPMOXUMHUYECKIM YPaBHCHHUIM
CKOpOCTh XUMHYECKON PEaKIINH, €€
24 3aBUCHUMOCTb OT Pa3InYHbIX 1
(akTopoB. Karanus u katanu3atopsl
o5 I'omorenHbIC U TeTEPOTCHHBIC 1
peaxkuuu
[paktuyeckass padora Ne 1 mo Teme
26 "I;J'H/ISIHI/IG aBJ'IE‘IHBIX (akTopoB Ha 1 1 butmmorera LIOK
P B P " https//m.edsoo.ru/1facaldl
CKOPOCTh XUMHYCCKOU PEAKIIHH
97 OOpaTtuMble 1 HEOOpAaTUMBIE 1 bubnunoreka LIOK
peakiui. XUMHUYECKOE PAaBHOBECHE https://m.edso0.ru/30952f9b
[Ipaktuyeckas pabora Ne 2 o Teme
29 "BiusiHue pasnuyHbIX GAKTOPOB Ha 1 1 bubmmoreka [IOK
IIOJIOKEHNE XUMUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNEKTPONUTHYECKAs JUCCOLHAIIHS.
bubmuorexa [IOK
29 CrUTbHBIC U CITA0BIC JICKTPOTUTHI. 1
https://m.edsoo.ru/5f766bdf
Crenenb mucconuanuu
Honnoe npousBeneHue Bojsl. Cpena
P pv bubmuoreka [IIOK
30 BOJIHBIX pacTBOPOB. Bomopoaublii 1
https://m.edso0.ru/3966ca89
nokazarens (pH) pactBopa
I'ugponu3s comeii. Peakiuu,
31 1| (I)lfexa}o e B aCT]I:I(-)I ax 1 bubmmorexa [IOK
p e Bp p https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
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IIpaktnueckas padora Ne 3 mo teme
32 ")?I/IMI/I‘ICCKI/I@ pea WU B pacTBOpPax 1 1 bubmorexa HOK
"p o p P https://m.edsoo.ru/2e3daeb0
AJICKTPOJIUTOB
OKHUCIIUTEIFHO-BOCCTAHOBUTEIBHBIE
33 eakuuu. Baxxaennme oKuCIUTEIN U 1 bubmnorexa [IOK
PEAKIH. S https://m.edso0.ru/56226060
BOCCTaHOBUTEIN
34 MeTtoz 31eKTPOHHOTO (3J1€KTOHHO- 1 bu6muotexa LIOK
HOHHOTO0) OanaHca https://m.edso0.ru/fb691387
35 DJIEKTPOJIU3 pacCTBOPOB U PACILIIaBOB 1 bubmmoreka [IOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3a1a4 pa3uaHbBIX TUIIOB 1 bubmnotexa LIOK
https://m.edsoo.ru/5a859d16
bubmmoreka [IOK
37 Permienue 3amau pa3sanyHbIX TUIIOB 1
ladp https://m.edsoo.ru/5afa265d
CucremMarusanusa 1 00001IeHnE
N ' bu6nmoreka [JOK
38 3HAHUH 110 TeMe "XUMUYECKHE 1
| https://m.edsoo.ru/c161eb85
peakiuu
39 KonTponwsHas paboTa o teme 1 1 bubnmnoreka [IOK
"XuMHu4ecKkre peaxmun" https://m.edsoo.ru/a8a0a930
TTonokeHne HEMETAIOB B
[leprnonnueckoit cucreme
40 XUMUYECKuX 3eMenToB J[. W. 1 bubmmoreka [IOK
MeneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHUS X aTOMOB. Du3nueckue
CBOMCTBAa HEMETAILJIOB



mailto:soch36@eduekb.ru
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad

[lenaprament oOpaszoBanus AqMuHHCcTpannu T'. EkatepunOypra

My HULIUTIAIBHOE aBTOHOMHOE 00111e00paZoBaTeIbHOE YUP&XKICHUE CpeHsis 00ueodpasoBaTebHas mkoa Ne 36 um. MLI1. Oguniosa

620078, r. EkarepunOypr, yi. Manenuesa, 134 ten. 8(343) 374-02-91,

e-mail: soch36@eduekb.ru

Atorponus HeMeTaiuIoB (Ha
41 1| HMepe KU CIIOpoa, ce BI( docdopa 1 buomorexa LIOK
prMep PO, CCphL, p https://m.edsoo.ru/ef92c91c
U yriiepojia)
Bonopon: monyuenue, puznueckue u bubnnoreka LIOK
42 . 1
XAUMHYECKHE CBOMCTBA. ['mapu sl https://m.edso0.ru/0aa8f613
T"anorensl: HaxOXKICHHE oJie,
TeHBI: HAX0XKJICHUE B IIPUPO/T BuGmiorexa LOK
43 CrocoOBI MOJTy4eHU s, PU3UUYECKUE U 1
N https://m.edsoo.ru/4e223795
XUMHUYECKAE CBOMCTBA
T"anorenoBogopoanl. Baxkueiinme
44 KI/ICJI(F) I:) ]Zoﬂepmi[lm e co: iHeHI/m 1 bubmoreia OK
POACOACPAM A https://m.edso0.ru/6b3255e6
TaJIOTEHOB
JlaGopaTopHbIe U TPOMBITITICHHBIS
45 CIIOCOOBI TTOJTYICHUS TAJIOTCHOB. 1 bubmmoreka [IOK
[IpuMeHeHME raloreHoB U UX https://m.edsoo.ru/6971aca4
COCIMHEHUM
IIpakruueckas padora Ne 4. Pemenue
46 3I<ine H;MeHTZJIF;HH)T( 3a1a4 Holfrlelil/llc;I 1 1 bubmoreia OK
\ P " g https://m.edsoo.ru/8b26fecd
T anoreusl
Kucnopon: nabopatopHbie u
o e € croco0
47| nonyscrms, duracorc 1 ) BuGmnorera LOK
1 ’ N https://m.edsoo.ru/c8abc36a
XuMHueckrne cBorcrBa. O30H.
[IpumeneHue kucaopoaa u 030Ha
bu6nmoreka [IOK
48 OKCHIBI U ITEPOKCUIBI 1
A p A https://m.edsoo.ru/5¢8816a0
Bu6nunoreka [JOK
49 Pemenue 3amad pas 0 1
HeHH A& PASITHIHBIX THIIOB https://m.edsoo.ru/2b6d8b4b
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Cepa: Hax0OXJIeHUE B PUPOJIE,
50 cn§c06bl HOJIIl eHUSI (IiISIIfI‘II;CKI/Ie u 1 buomorexa LIOK
yi s https://m.edsoo.ru/46afael6
XUMUYECKHE CBOWCTBA
bu6nmmoreka [IOK
51 C 1
CPOBOZIOPOL, CyIIb b1 https://m.edsoo.ru/7c875999
Kucnopoacoaepxanme coeuHeHUS
52 Cephl gC06eHHPOCTI/I CBOICTB cepHO 1 bubmorexa TIOK
PEL- . https://m.edsoo.ru/8cfa2548
KUCJIOTBI
Ipakruueckas pabota Ne 5. Pemenue
Bbu6nunoreka [JOK

53 AKCIIEPUMEHTAIBHBIX 33J1a4 110 TeMe 1 1

" N " https://m.edsoo.ru/0afh05e4
Cepa u e€ coeuHeHUs
A3BOT: HaxOXkJAEHUE B MPUPOJIE,

54 CIIOCOOBI TOTY4eHU S, PU3NUECKHIE U 1 bubnmoreka [IOK
XMMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUJIBI
Kucnopoaconepxaime coequHeHUs

55 azoTa I(Bciﬁeiﬁocfpimﬁcia 1 bubmorexa [IOK

o https://m.edsoo.ru/e2965afe
A30THOW KUCJIOTHI

56 [Ipumenenue azora u ero 1 bubmuotexa LIOK
COeMHEHUM. A30THBIE yIoOpeHUs https://m.edso0.ru/129f5059
dochop: HAXOXKIECHUE B TPUPOJIE,

57 CIIOCOOBI TONTY4eHU S, PU3NUYECKIE U 1 bubnmoreka [IOK
XuMHu4eckue cBoiictBa. dochuasr n https://m.edso0.ru/9a6b43ec
docpun
Oxcupapl docdopa,

58 @c@pc?;efn(zgnme kucinotel. Comm 1 bubmorexa TIOK

B ' https://m.edso0.ru/c7a2d429
(hocopHOI KUCTOTHI
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59 IIpumenenue pochopa u ero 1 bubmuotexa LIOK
coenuHeHUM. DochopHbIe yI0OpeHU s https://m.edso0.ru/a218070a
[Ipaktuyeckas padora Ne 6. Pemenue

Bu6nunoreka [JOK
60 IKCIIEPUMEHTAIBHBIX 337124 10 TeMe 1 1
https://m.edsoo.ru/8175ac3f
"AzoT u pocop u ux coenuHeHus"
Yriepo1: HaXoXKICHHUE B IPUPOJIE,

61 QITOTPOITHBIE MO (DUKAIHH; 1 bubmmoreka [IOK
¢r3rUecKkue U XMMHYECKUEe CBOMCTBA, https://m.edsoo.ru/1eb19f9%
MpUMEHEHUE
Oxcun yrnepona(ll), oxeun

62 nepona(lV), yrompHas Kuciora u 1 bubmorera [IOK
yﬁ PO > T https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenne 3amay pa3nuyHbIX THITOB 1 brbmmorexa [IOK

adp https://m.edso0.ru/6029b609
Kpe M HaXO0XKICHUEC oJie,
64 crI[)ocl‘j/:)}(ISifI ninx e}TH: chnzli:}{):cl;ni u 1 butmmorera LIOK
¥ o https://m.edso0.ru/143558ab
XUMUYECKHE CBOWCTBA

65 Oxcun kpemuusi(1V), kpemHueBas 1 bubnunoreka LIOK
KUCJIOTa, CUITUKATBI https://m.edsoo.ru/3170e7b1
[IpumeHnenmne KpeMHHUS U €70 bubnuotexa LIOK

66 coenuHeHni. CTeKso, ero 1 https://m.edsoo.ru/393cdac0
MOJIy4EHHE, BUJBI CTEKIIA https://m.edsoo.ru/5823cefb

67 Pemenue 3aa4 pa3iMaHbBIX TUIIOB 1 bubmorexa [IOK

AP https://m.edso0.ru/b624f801

68 Cucremaru3zanus 1 0000IIeHIE 1 bubnnoreka [IOK

sganuii o reMe "Hemeramisr" https://m.edsoo.ru/6e864db5
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69 KonTponbHas pabota o teme 1 1 bubmuotexa LIOK
"Hemeramibr" https://m.edso0.ru/d0484c76
20 AHanu3 pe3yinbTaToB KOHTPOJIBHOM 1 bubnmnoreka [IOK
paboThI, KOPPEKIHUS OMMOOK https://m.edsoo.ru/2b7e9510
[lonoxenne MeTamioB B
[lepnonnueckont cucreme
71 XUMHYCSCKHUX DJIEMECHTOB. 1 Bu6nunoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METAJIJIOB
OOume ¢pu3nvecKkre CBOMCTBA
72 MeTtauioB. [I[puMeHeHne MeTauioB B 1 bubmorera [OK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 Cnnassl MetasuioB. Koppozust 1 bubnmoreka [IOK
METaJLIOB https://m.edsoo.ru/42b872e3
Bbu6nunoreka [JOK
74 Pemiennie 3a1ay pa3nuyuHbIX THIIOB 1 https://m.edsoo.ru/e3de37b6
DJEKTPOXUMUYECKU N P
75 HanpspbKeHUH MeTaiuioB. O0mme 1 bubmrorexa IOK
https://m.edsoo.ru/94eb377a
CrocOOBI MOJTYYEHU S METAJIIOB
OOmas xapakTepucThuka METaJIOB
|A-rpynins [lepuoanyeckoii cuctembl
76 XAUMHYECKHX deMeHTOB. HaTpuit 1 bubmuoreka IIOK
KaJIMii: mojgydeHue, Gpu3ndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOMCTBA, IPUMEHCHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUI
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OO0mas xapakTepucTHKa METaIOB
lHA-rpynimer [lepronnyueckoit
CHCTEMBI XUMHUYECKUX DJIIEMEHTOB.
N N bubmuoreka [IOK
77 Maruuii 1 KaJiblMi: TOJTydEHHUE, 1
9 https://m.edsoo.ru/7¢3e49c0
($u3rYecKue U XMMHUYECKHE CBOMCTRA,
MIPUMEHEHHUE IPOCTHIX BEIICCTB M MX
COeIMHEHNH
JKEcTKOCTh BOMIBI M CLIOCOOEI €6 bu6nmoreka [IOK
78 1
YCTpaHEHHUsI https://m.edsoo.ru/c74bfae9
AITIOMUHHH: TOJTydeHHE, (PU3MUCCKIE
79 U XUMHUYECKUE CBy(:IﬁCTBa ? 1 bubmorexa TIOK
’ https://m.eds00.ru/0e79b266
MPUMEHEHHE
AmdoTtepHbIe CBOICTBA OKCHIA U
80 THAPOKCHUA aTFOMUHUS, 1 bu6nuoreka [JOK
THIPOKCOKOMIIJIEKCHI ATFOMUHUS, UX https://m.edsoo.ru/5d12d318
MpUMEHEHHE
81 Pemenne 3a1ay pasinyHbIX THIIOB 1
Ilpakruueckas padora Ne 7. Pemenue
P P bu6nunoreka [JOK
82 IKCIIEPUMEHTAIBLHBIX 33724 10 TeMe 1 1
. : https://m.edsoo.ru/27a4af43
‘MeTanibl TIaBHBIX TOATPYIIT
OO0mast XxapakTepuCcTHKa METaJIOB
83 no6ounsix noarpyni (b-rpymmn) 1 bubmuotexa LIOK
[lepronuyeckoit CUCTEMBI https://m.edso0.ru/610d7431
XUMHYECKAX DIIEMEHTOB
dusnueckre U XUMAYECKAE CBOMCTBA
84 XpOMa U €r0 COeNNHEHNI, X 1 bubmorexa TIOK
P A ’ https://m.eds00.ru/9911bef3
MpUMEHEHHE
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BaxHeilinme coequHeHUsI Mapraaia.
85 Ilepmanranar KaJIILI/I;I €ro e 1 bubmorexa TIOK
P > https://m.eds00.ru/039d69¢c8
OKUCJIUTENIBHEIE CBOMCTBA
dusnueckre 1 XUMUYESCKIE CBOMCTBA
86 JKeJie3a U €r0 COCAUHCHHUH. 1 Bu6nunoreka [JOK
Ilosyyenue u NpUMEHEHHUE CILIABOB https://m.edsoo.ru/1b7f8741
)Kenesa
dusnyeckre U XUMUYECKHE CBOMCTBA
87 MEIU U €€ COeNUHEHUI, UX 1 bubmorexa TIOK
8 a ’ https://m.edsoo.ru/2bc0f954
MPUMEHCHHE
dusnueckre U XUMAYECKAE CBOMCTBA
IIMHKA U €r0 COSANMHEHUH, HX Bu6nunoreka [JOK
88 1
NIpUMEHEHUE. | UAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
Ipakruueckas pabota Ne 8. Pemenue
bubmuorexa [IOK
89 IKCIIEPUMEHTAIBHBIX 337124 110 TeMe 1 1
. B https://m.edsoo.ru/a6e352ea
‘Mertamisl TOOOYHBIX MTOATPYIIT
90 Pemenue 3a1a4 pasanyHbIX TUIIOB 1 bubmoreia OK
e https://m.edsoo.ru/a8b83d83
O06001EHE U CHCTEMATH3AI NS
91 u3 e];IIHoro MaTtepHala o THeMe 1 bubmorera OK
‘ Vi " : https://m.edsoo.ru/e91fe975
'MeTamisl
92 KonTponwsHas paboTa o teme 1 1 bubnnoreka [IOK
"Meramint" https://m.edsoo.ru/83f63ea3
AHaJIn3 pe3yabTaToB KOHTPOJIbHOU bubnnoreka [IOK
93 1
paboTHI, KOPPEKIHS OMMOOK https://m.edsoo.ru/9ebff2fd
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Ponb xumuu B obecrieueHun
94 YCTOMYMBOTO Pa3BUTH S 1 bubnnoreka [IOK
yenoBedecTBa. [loHATHE O HAYIHBIX https://m.edso0.ru/080fe 1f0
METO/aX UCCICAOBaHHUSI BEIICCTB
HayuHble MpUHIIMTIBEI OpraHU3aAITT
95 XAMHYECKOTO MPOU3BOJICTBA. 1 bubnmoreka [IOK
[TpoMbITITIEHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYydeHU ST BAKHEHIINX BEIICCTB
XUMHYECKOE 3arpsi3HECHHE
96 OKpY)KaroIIeH cII)I;m)I U ero 1 bubmorera [OK
https://m.edsoo.ru/9f11bf51
MOCJICICTBUS
97 XuMus U 310pOBbE YEIOBEKA. 1 bu6muotexa LIOK
JlekapcTBEHHBIE CpeICTBA https://m.edso0.ru/a6552721
Xumus nun. Poiab XumMuu B
98 o6ecnequiu:I MTHIICBOM 1 brbmmorexa [IOK
https://m.edsoo.ru/1f7b5hd2
0€30MmacHOCTH
99 Kocmernyeckue u mapromMepHbIe 1 bubnmnoreka [IOK
cpencrBa. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTEILCTBE.
100 Baxneiime cTpouTeNbHBIC U 1 bubmorera [OK
https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIE MaTePHAIIbI
XUMHS B CEJILCKOM XO3SIHCTBE.
101 Oprannyeckre 1 MUHEpaIbHbIE 1 bubmoreia HOK
https://m.edsoo.ru/fd39587d
ynoOpeHust
102 CucremaTuzanus u 0000IIcHHE 1 bubmuoreka IIOK
3HAHUH 110 TeMe https://m.edsoo.ru/db979c70
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OBIIEE KOJIMYECTBO YACOB IIO

102 4 8
[TPOTPAMME
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IMPOBEPAEMBIE HA EI'D 110 XUMWU TPEBOBAHMUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBHIETI'O OBPA3OBAHUA

Koa
MPoBePSIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOOBaHUSA K MPeIMEeTHBIM pe3yJibTaTaM
0CBOEHNS OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl CpeJIHEro
0o01ero odopasoBanus

1

Brnagenue cucteMoi XMUMHYECKUX 3HaHPII>i, KOTOpas BKIOYACT:

1.1

OCHOBOIIOJIAralolye MOHATUSA (XAMUYECKHI 3JIEMEHT, aTOM, U30TOIIbI,
JJIEKTpOHHAss 000JI0YKa aroma, S-, p-, O-3JIeKTpOHHBIE OpOUTAIH
aTOMOB, OCHOBHOE 1 BO30Y)XJJEHHOE COCTOSIHME aTOMa, MOH, MOJIEKYIa,
BAJICHTHOCTb,  3JIEKTPOOTPULIATENILHOCTb,  CTENEHb  OKHCICHUS,
XUMHYECKasi CBS3b (G- M T-CBS3b, KpaTHBIE CBSA3M), I'MOpUIU3anus
aTOMHBIX OpOuTanel, KpUCTAIMYecKas peléTka, MOJb, MOJISpHas
Macca, MOJSIpHBIM 00BEM, MOJsIpHAs KOHLEHTpAIus, pacTBOpPBI
(MCTUHHBIE, AUCTIEPCHBIE CHUCTEMBI), KPUCTAIIOTUAPATHI, YIIEPOAHBIN
CKeJeT, (yHKIMOHAJbHAs TPYIINa, paJukall, U30Mephl, CTPYKTYpHas
dopmyna, u3oMepus  (CTpyKTypHas,  reomerpuueckas  (Iuc-,
TPaHCU30MEpHs), TOMOJOTHYECKUN PsZl, TOMOJIOTH, YIJIEBOJOPOJIBI,
KUCJIOPOJ- U a30TCOJEpKAIME COCTUHEHUS, OMOJOTMYECKU AKTH BHbIE
BellecTBa (YIIIeBOIBI, JKUPBI, OCIIKN ), MOHOMED, TOJTUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKHHT, pUGOPMUHT,
TUTIBI XAMHUYECKUX pEeaKuuii (OKHCIUTEIFHO-BOCCTaHOBUTEIBHBIE,
9K30- U DHHIOTEPMHUYECKHE, DPEAaKUUH HMOHHOrO0 OOMeHa, TOMO- H
reTeporeHHble, 00paTuMble U HEOOpaTUMBbIE), PACTBOP, AJIEKTPOIUTHI,
HEIEKTPOJIUTHI,  DJEKTPOJIUTHYECKas  JUCCOLMAlUs,  CTEHEHb
M CCOLIMAIINY, OKUCIUTENb, BOCCTAHOBUTEINb, 3JIEKTPOJIN3, CKOPOCTb

XUMHUYECKON peakiu, XHMUYECKOe PaBHOBECHE)

1.2

TEOPUU M 3aKOHBI (TEOpPUS XUMHYECKOTO CTPOCHUS OPTraHUYECKUX
BemectB A.M. BytiiepoBa, Teopus 3JIEKTPOTUTHUECKON JTMCCOIIUAIIUH,
[lepuonuueckuii 3akon .M. MenneneeBa, 3ak0OH COXpaHEHUS MacChl),
3aKOHOMCPHOCTH, CHUMBOJIMYECKHU SI3BIK XUMHUH, MUPOBO33PCHYCCKUC
3HaHHU, JIC)KAIME B OCHOBC TIOHUMAaHUA IPUYNHHOCTHU U CUCTEMHOCTHU
XUMHUUYCCKUX SIBJICHHI;’I, COBpPCMCHHBIC IIPCACTABJICHUA O CTPOCHHU

BCHICCTBA HAa AaTOMHOM, MOJICKYJIAPHOM W HAJIMOJICKYJIAPHOM YPOBHAX
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1.3

NpeACTaBJICHU A ) MCXaHHU3Max XUMHUYCCKUX peaMHﬁ,
TCPMOOAUHAMUYCCKUX u KHMHCTHYCCKUX 3aKOHOMCEPHOCTAX nx

MMpOTCKaHUs, O XUMHUYCCKOM PABHOBECHUU, JUCIICPCHBIX CUCTEMAX

1.4

(haKTOJIOTMYECKHE CBEACHUS O CBOWCTBAX, COCTaBE, IMOJYYCHUH U
0e30MmacHOM  HCIIOJB30BAHUW  BAKHEWIIMX  HEOPTaHWYECKUX U
OPTraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKON EATEIHHOCTU

YCJI0BCKa

1.5

o0IMe Hay4YHbIE MIPUHIUITBI XKMUYECKOTO TPOU3BOJICTBA (Ha IMpuMepe

MPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHakKa, METaHoja, INepepaboTku

He(TH)

CdopMuUpOBaHHOCTb YMEHU I BBISBIISATS:

2.1

XapPaKTCPHBIC TMPHU3HAKK W B3aUMOCBA3b H3YYCHHBLIX HOH?[THfI,
MNPUMCHATH COOTBCTCTBYIOIIMC ITOHATHA IIPU OIMMHMCAHUU CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEILECTB U UX MPEBPALICHU I

2.2

B3aUMOCBSI3b XUMUUECKUX 3HAHUN C NMOHATUAMH U IIPEACTABICHUSIMU
JAPYrUX MPEeAMETOB it 00Jiee 0OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS

CYHIHOCTU MAaTCpUAJIbHOIO CAMHCTBA MUPA

CdopMuUpOBaHHOCTb YMEHUS UCIOJIb30BATH:

3.1

HauMMCHOBAaHHUS XHUMHNYCCKUX COGZ[I/IHGHI/Iﬁ MCKAYHAPOAHOTO COr03a
TGOpGTH‘ICCKOﬁ u HpHKJ’IﬂJlHOfI XUMHUHU W TPUBUAJIBHBIC Ha3BaHUs
BCHICCTB, OTHOCAIIMXCA K HM3YUYCHHBIM KilIacCaM OpPTraHUYCCKUX U

HEOPraHWYECKUX COCTMHEHUHN

3.2

XUMHYECKYI0 CHUMBOJIMKY JUIS COCTaBJIEHUS (OPMYJT HEOpraHUYECKUX
BEILECTB,  MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (hOpMySl OPraHMYECKHX BEIIECTB

CdopMUpPOBaHHOCTb YMEHUS KIACCU(PUIIUPOBATH:

4.1

HCOPraHNYCCKHUEC BCHICCTBA, CAMOCTOATCIIBHO BI)IGI/IpaTB OCHOBaHUA U

KPUTEPHUH JITsI KIIacCU (DU KAITU U N3yIaeMbIX XHMHYECKUX OO BEKTOB

4.2

OpraHU4YCCKUEC BCHICCTBA, CAMOCTOSATCIIBHO BLI6HpaTB OCHOBAHHA H

KpUTCpUU 1A KJ'IaCCI/ICI)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3IMYHBIM MTPU3HAKAM (YHCIy ¥ COCTaBy pEarupyrolyX BeIIeCTB,
TernjaoBoMy J(deKxry peakuuu, HU3MEHEHHIO CTEIEeHEH OKHCIICHUs

3JIEMEHTOB, 0OPATHMOCTH PEAKIIMH, YIaCTHUIO KaTAIH3aTopa)

CdopMHUpOBaHHOCTH YMEHHS XapaKTePU30BaATh JIEKTPOHHOE CTPOCHHE

aToMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHHUH) W HOHOB
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XUMHYCSCKUX dJIEeMEHTOB 1 — 4 nepnoaoB HepHOI[quCKOﬁ CHUCTCMBI
Z[I/I MeHI[eJ'ICCBa U UX BAJICHTHBIC BO3MOKHOCTHU, UCITOJIb3YA IMOHATHA

S-, p-, d-3J7IeKTpOHHbBIE OPOUTAIIN, IHEPIETUYCCKAE YPOBHU

CdopMHupoBaHHOCTH YMEHHSI OOBICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU COEAUHEHUM IO

IepruoJaM M rpyrmnam

CdopMUPOBAaHHOCTh YMEHHS COCTABJISATH YPAaBHEHHS XUMHUYECKUX

peaxkuuil ¥ pacKpbpIBaTh UX CYLHOCTb:

7.1

OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKum‘/'I MoCpeaACTBOM

COCTABJICHUS YJICKTPOHHOTO OajlaHCca dTHX PeaKIui

7.2

YPaBHEHUs pEaKUUi pPa3IM4HBIX THUIIOB; IIOJHBIE M COKpAILIEHHBIE
YpaBHEHMs] peakuMii HMOHHOTO OOMEHa, YYMUTHIBas YCIOBHS, MpU

KOTOPBIX 3TH PECAKIIUKU UAYT 10 KOHIIA

7.3

peakuuil TUIpOin3a, peakiuuil KoMIiekcooOpa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMIIJIICKCOB ITMHKA U aJ'II-OMI/IHI/IH)

CdopMupOBaHHOCTH YMEHUS ITOTBEPKIATh:

8.1

Ha KOHKPETHBIX NpUMEpax Xapakrep 3aBUCUMOCTH PEaKIMOHHON
CIOCOOHOCTH OPraHWYeCKUX COCNMHEHUH OT KPaTHOCTH M THIIA
KOBAJICHTHOW CBS3M (G- W T-CBSI3M), B3aWMHOTO BJIMSIHHSI aTOMOB U
TPy aTOMOB B MOJIEKYJIaX, a Takke OT OCOOCHHOCTEW peanu3aluu

Pa3IUYHBIX MEXaHU3MOB IIPOTEKAHUS PEAKIIUN

8.2

XapPaKTCPHBIC XUMHNYCCKUC CBOMCTBA BCIICCTB COOTBETCTBYIOIMMU

OKCIICPpUMCHTAMU U 3allUCAMHA ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKI_II/Iﬁ

CdopMUpOBaHHOCTh YMEHUS XapaKTepU30BaTh COCTaB W BaKHEHIIIE
CBOMCTBA BELICCTB, IMPUHAICKANMX K ONPENEIEHHBIM KlaccaM H
TpyImnamM COCOUHEHUN (IMPOCThIE BEIICCTBA, OKCHIBI, THIPOKCHJIBI,
COJIM; YIJIEBOAOPObI, IPOCThIE 3(UPHI, CIIUPTHI, PEHOIIBI, AJIBAETU/IBI,
KETOHBI, KApOOHOBBIE KHUCIIOTHI, CIOKHBIE I(UPBI, KUPBI, YIIIEBOJBI,

aMUHBI, aMUHOKHCJIOTHI, OCITKH )

10

C(I)OpMHpOBaHHOCTB YMCHUA TPOBOAUTH pvaéTBI Io XHMMHYCCKUM
Q)OpMYJ'IaM U YPaBHCHUSAM XUMHNYCCKUX peaKI_II/Iﬁ C HCIIOJIb30BAHUEM

(u3nYeCKuX BEIMYUH:

10.1

Macchl (00bEéMa, KOJTMYECTBA BEINECTBA) MPOJIYKTa PEAKIIUH, €CIIA OHO
W3 WCXOJHBIX BEIIECTB JaHO B BHJIE pacTBopa C ONpeaeIEHHON
MacCOBOW JI0JICH pacTBOPEHHOTO BEIIECTBA WJTH JIaHO B M30BITKE (MMEET

MIPUMECH )
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10.2

MaccoBOM UM 00BEMHOM J10JTH, BBIX0/1a MPOJIYKTa PEaKuu

10.3

Ter1oBoro (pexra peakiuit

10.4

00BEMHBIX OTHOIIEHUI ra30B

10.5

110 HaXOXKACHUIO XUMUYECKOW (hOpMYITBI BEIECTBA

11

Bnanenue cucremoi 3HaHUM O METOAaX HAy4HOTO MO3HAHUS SBJICHUIA
NPUPOJBI, HUCIOJB3YEeMBIX B €CTECTBEHHBIX HAaykaXx W yMEHHE
MPUMEHATh OTH 3HAHUSA TPU IKCIEPUMEHTAILHOM HCCIICOBAHUH
BEILECTB M IS OOBICHEHHUS XMMHUYECKAX SBJICHUM, NMEIOIMX MECTO B
MpUPOJE, MPAKTUYECKON AESITETbHOCTH YEJIOBEKa W B MOBCEIHEBHOU

KHU3HHU

12

ChopMUpPOBaHHOCTh YMEHHUSI NPUMEHSTH (MCIOJIB30BaTh) 3HAHUS O
COCTaB€ W CBOMCTBaxX BEUIECTB [IJIsi HKCIEPUMEHTAIBHON MPOBEPKU
TUIIOTE€3 OTHOCUTENBHO 3aKOHOMEPHOCTEW NPOTEKAaHUS XUMHUUYECKUX
peaKkiuii M MPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHMUS,
CHCTEMHbIE XUMHYECKHE 3HAHUS JUIsI OOBSCHEHUSI M ITPOTHO3MPOBAHUS
ABJICHUH, UMEIOIMX €CTECTBEHHOHAYYHYIO IPUPONY; ULl NPUHATUS

I'PaMOTHBIX peIHCHPII;’I npo6neM B CUTYyallusX, CBA3aHHBIX C XUMUEH

13

CdopMHUpOBaHHOCTH YMEHUS TIJIAHUPOBATH U TIPOBOJIUTH XMMUYECKUN
SKCIEPUMEHT (IIOydeHUE U H3YydeHUE CBOWCTB HEOPraHMYECKUX U
OpraHWYEeCKMX BEIECTB, KAUeCTBEHHbIE pEAKIUU YIIIEBOJOPOJOB
Pa3NMYHBIX KJIACCOB U KUCIOPOJICOIEPKAIMX OPraHUYECKUX BEILECTB,
pellleHHe  SKCOEepUMEHTAJbHbIX  3aJad [0  PAclO3HABaHUIO
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB) C COONIOJEHUEM IPaBHII
Oe3omacHoro oOpallleHMsi C  BellecTBaMH W JabOpaTOPHBIM
obopynoBanuem; GopMYyIHPOBATH 1LI€JIU UCCIEIOBAHUS; IPEACTABIIATh
B Pa3NU4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U

OLCHUBATHL UX TOCTOBCPHOCTDH

14

CdopMupOBaHHOCTH YMEHUS OCYIIECTBISTH 1IE€JICHANIPaBICHHBIN ITOUCK
XMMUYECKOH HHQOpMAIMd B PA3IUYHBIX HCTOYHMKAX (HaydyHas U
y4eOHO-Hay4YHas JIUTepaTypa, CpeiCcTBa MaccoBOl MHQoOpMaIuu, CETh
WnTepHer u Japyrue), KpUTUUECKH aHAIM3UPOBATh XUMHYECKYIO
uHpopMaIuio, nepepadbaTeiBaTh €€ U MUCIOJIB30BATh B COOTBETCTBUU C

MOCTaBJICHHOW y4eOHOM 3a1aueit

15

CdopMUpOBaHHOCTh yYMEHHUSI MPOTHO3UPOBATH, AHAIMU3UPOBATH H
OIICHUBATh WH(OPMAINIO C TO3UIMK IKOJOTHYECKOW O€3011acHOCTH

MOCJIC/ICTBUN OBITOBOM U MPOM3BOJICTBEHHOMN IEATSILHOCTH YEIIOBEKA,
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CBSI3aHHOW C mepepaboTKON BelecTB; CPOPMHUPOBAHHOCTh YMEHUIt
OCO3HaBaTb OMACHOCTb BO3JCHCTBHUS Ha KHUBBIE  OpPraHU3MbI
OIpeNieNIEHHBIX BEIIECTB, MOHMMAs CMBICH ITOKa3aTels MpeaeabHOM
JONYCTUMOIM KOHIICHTpPAIlMU, U TMOSCHATh Ha IpUMepax CIocoObl
YMEHBIIEHUSI M NPEJOTBPALICHUS HMX BPEIHOIO BO3ACHCTBUSA HA

OpraHu3M 4CJIOBCKa
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INNEPEYEHDb DJIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA
EI'D 11O XUMHNHU

Kon

HpOBepﬂeMl)Iﬁ JIEMEHT COACPRAHUA

TeOpeTI/I‘ICCKI/Ie OCHOBBI XUMHNU

11

Ctpoenue BemectBa. CoBpemMeHHass MOJEIb  CTPOCHHUS  aroma.
Pacrnipenienienme 2JIeKTPOHOB 10 SHEPTETHYeCKUM ypoBHIM. Kitaccupukanms
XUMHYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETHICCKUX YPOBHEH
atoMoB (S-, p-, d-anemenTtoB). OCHOBHOE M BO30YXKIEHHOE COCTOSHUS

aTOMOB. DJIEKTpOHHAs KOH(PUTypaIus aTomMa. BaleHTHBIE 2JIEKTPOHBI

1.2

Ilepuonuueckas cucremMa xumuyeckux odieMeHToB JI.M. Menneneesa.
®usnyeckuit cMmbica [lepuoanyeckoro 3axkona [[.M. Menneneesa. [Ipuunnbl
U 3aKOHOMEPHOCTU M3MEHEHMS CBOMCTB HJIEMEHTOB M UX COCIMHEHUM IO
IepuoJaM M Ipynmnam. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB IPOCTBIX

BCHICCTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICHIMX OKCUJOB U TUAPOKCUIOB

1.3

BaneHnTHOCTD. SHCKTpOOTpI/ILIaTeJ'IbHOCTB. CrerneHb OKUCICHUS

1.4

Buapl xumuueckold cBs3M  (KOBaJIeHTHAs, MOHHAs, MeTaJIMyecKas,
BOJIOPOJIHAs) W MeXaHU3Mbl €€ oOpa3oBaHUs. MeXMOJIEKYISIpHbBIE
B3aUMOJICMCTBUS. BellectBa  MOJEKYISPHOTO M HEMOJIEKYJISIPHOrO
CTpoeHUs. TUIBl KPUCTAUIMYECKHX PENIETOK. 3aBUCHUMOCTh CBOWCTBA

BEILIECTB OT THIa KPUCTAJUTMYECKOM PEIETKI

185

Xumnueckas —peakuus. Knaccuuianus —XMMHMUECKMX — peakuui B
HEOPraHMYECKOM W OpraHWYECKOW XUMHHU. 3aKOH COXPAaHEHHsI MacChbl

BCIICCTB

1.6

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAKTOPOB

1.7

TemnoBsie >ekThl XUMUUYECKUX peakiiuii. TepMOXUMHYECKHE ypaBHEHUS

1.8

OOpatumble peakiuu. XUMHYECKoe paBHOBecHe. DaKTOphl, BIUSIONME Ha

cocTosiHue Xxumuyeckoro pasHoBecus. [Ipunuun Jle Ilarense

1.9

:‘)J'IeKTpOJ'II/ITI/I‘ICCKaH Jucconualnus. CunbHble U clia0ble QJICKTPOJINTEI.
Cpena BOOHBLIX PACTBOPOB BCHICCTB: KHCJIAA, HCﬁTpaﬂbHaﬂ, mejao4yHasd.

Crenens gucconuanun. Peakiiun nonHoro ooOMena

1.10

I'mppomus coneii. MonHoe npousBeneHue BOAbl. BogopoaHblil MOKa3aresib

(pH) pactBopa
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1.11

CrocoObl BBIPAKCHUA  KOHLCHTpallMK  paCTBOPOB: MacCCoBad  JOJIA
paCTBOpéHHOFO BCHICCTBA, MOJISIpHAs KOHIOCHTpPAIU. Hacwimenaele u

HCHACBIMICHHBIC PACTBOPLI, paCTBOPHUMOCTb. KpI/ICTaJ'IJ'IOFI/II[p aThbl

1.12

OXUCIUTEIBPHO-BOCCTAHOBUTCIBLHBIC pCakuunun. HOBGI[GHI/IG BCIICCTB B

cpenax ¢ pa3HbIM 3HaYeHHEeM PH. MeTobl 25IeKTpoHHOTO OanaHca

1.13

DeKTpoJIN3 pacCTBOPOB U PacIIaBOB COJIEH

OCHOBHI HGOpFaHquCKOﬁ XUMHNHU

2.1

Knaccuduxanus HEOPraHUYECKUX COCIMHEHHU. Homenxnarypa

HCOPraHNYCCKUX BCUICCTB

2.2

XuMHYEeCKHEe CBOMCTBA BAKHEHIMX METANIOB (HATpUM, Kadui, KaJlbIUid,
MarHui, aTlOMUHUM, ITUHK, XPOM, JKeJe30, Meflb) U UX coequHeHuit. Odume

CIIOCOOBI MMOJIYYCHH A MCTAJIJIOB

2.3

XUMHUYECKHE CBOMCTBA BAXHEHIIIMX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdhopa, yrmepoga ©W  KpeMHHS) W HMX COSAMHEHHH (OKCHIOB,

KU CITOPOACOJEPKANMX KHUCIOT, BOJAOPOIHBIX COSTUHEHUH )

2.4

I'eneTnueckas CBS3b HCOPraHUYCCKH X BCIICCTB, IMPUHAJICIKAIUX K

Ppa3JINYIHBIM KJIaCCaM

2.5

#H#Par###  nenTn prkanysi HeopraHUYecKux coequHennii. KauectBeHHbIe

pPE€aKur Ha HCOPTAaHUYCCKHUE BEMICCTBA U HOHBI

OCHOBBI OPraHUYECKOU XUMUHU

3.1

OcCHOBHBIE TOJOXEHUS TEOPHUM XUMHYECKOIO CTPOCHHUS OPraHMYeCKUX
coequHeHuii A.M. DbByrnepoBa. VYriepoaHbIl CKEJIET OpraHUYECKON
MoJeKyIbl. KpaTHOCTh XMMHYECKOM CBs3U. S- U P-CBs3U. SP3-, SP2-, Sp-
rudpuau3aluy  opouTaneld aroMoB yriepoja. 3aBHCHMOCTb CBOMCTB
BEILECTB OT XUMHUYECKOIO CTPOCHU MOJIeKyl. ['omostoru. ['omonornyeckuin

psan. M3omepus u u3oMepul

3.2

[lonsitue o QynkumoHanpHoM rpynmne. OpueHTalMOHHBIE S(PPEKTHI

3aMeCTUTENEN

3.3

[pencraBnenue o KiacCU(PUKAlMM OpraHUYECKUX BelecTB. HomeHknatypa
OpraHWYECKMX COEIMHEHMH (CUCTeMaThuecKas)) U TpUBHUAIbHbIC HA3BAHMS

BOXHEWIIMX MPEICTABUTEIICH KIIaCCOB OPIraHMYECKUX BEILECTB

3.4

CBOOOIHOpPAIUKAIBHBIA M WOHHBIM MEXaHW3Mbl peaknuu. IloHsTHE O

Hykieodune u anekrpoduie. [Ipasuno MapkoBHukoBa. [IpaBuino 3aiinieBa

3.5

AnKaHBI. XUMUYECKHE CBOMCTBAa  QJIKAHOB: TaJIOTEHUPOBAHUE,

ACTUAPHUPOBAHUEC, TCPMHUYCCKOC PA3JI0KCHHUC, KPCKWUHI, HN30MCpU3alusd,
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ropenue. Ilomydyenue ankanoB. [lukmoankanel. Creuunduka CBOKICTB
IHUKIOATKAHOB C MalbIM pa3MepoM LMKIA. Peakunu mpucoeauHeHHs U

paduKaJIbHOI'O 3aMCHICHU L

3.6

AJKEHBI. XUMUYECKHUE CBOICTBA:! peakuuun MIPUCOEINHECHUS
(rasloreHupoOBaHUE, THAPUPOBAHKE, THAPOTAIOTCHUPOBAHKE, TUAPATAIIHA),
TOpPEHU S, OKUCIICHHS U TToimMepu3aiui. [[pombinuieHHbIe U TaOOpaTOpHbBIE

CIOCOOBI TOJTyYEHUS AJIKEHOB

3.7

Anxanuenbl. XMMUYECKHE CBOMCTBA aJKaJUEHOB: PEAKIIUU MPUCOETUHEHUS
(rugpupoBaHue, TaJOTCHUPOBAHME), TOPEHUS UM  MOJIMMEPHU3ALIHH.

HOJ'Iy‘-ICHI/IC AJIKaTUCHOB

3.8

ANKUHEL XuMuueckue CBOMCTBA: peakiuu MPHUCOEANHECHUSA
(raloreHupoOBaHUE, TUJIPUPOBAHUE, THIAPATAIIMS, THIAPOTaJOTCHUPOBAHUE)
KaKk Crmoco0 MOJIydeHHUs MOJUMEPOB M JPYTUX MOJE3HBIX MPOJYKTOB.
Peakuun 3aMeEILIEHHUS. l'openne alleTUJIeHa  Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO TMJIAMEHW Uil CBApKd M PE3Kd METAIJIOB.

HpI/IMeHGHI/Ie allCTHUJICHA

3.9

Apenbl. XWMHUYECKHE CBOMCTBA O€H30ia: peakiu SJIEKTPO(PUIBLHOTO
3aMellIeHN s, IPUCcoeINHEeHUs (TUIpUPOBaHKE, raJIoTeHpoBanue). Peakius
ropeHus. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Toiyona. IlomyueHue
6ensona. OCoOEHHOCTH XMMHYECKUX CBOWCTB ctupoia. llomumepusanus
crupona. CrmocoObl TOJMy4eHHsT W  TPUMEHEHHWE  apOMaTHUYECKUX

VIJICBOIOPOIOB

3.10

Cnuprtsl. IlpenenpHble OIHOATOMHBIE CHUPTHl. XUMHUYECKHE CBOMCTBA!
B3aMMOJICHCTBHME C HAaTpHeM KaK CHOCOO YCTAaHOBJICHUS HAIUYUS
TUPOKCOTPYNIIBI, C TaJOreHOBOJAOPOJaMU KaK CIOCO0  IOJTydeHHS
pacTBOpPHUTENEH, BHYIPHU- M MEXKMOJEKYIsIpHas neruapartanus. Peaxuus
roperus. [lomydaenune sTaHoia: peakuuss OpOKEHUS TIIIOKO3bI, THApPATAIIUS
STUJIEHA. DTUJICHIVIMKOJIb U IIULEPUH KaK MPEACTaBUTENN HpPeleiIbHbIX

MHOT'OATOMHBIX CITUPTOB

3.11

®enon. XuMuueckrue cBocTBa eHOMA (peakunu ¢ HaTpUeM, MHIPOKCHIOM

HaTpus, Opomom). [Tonydenue penomna

3.12

Anpaernapl. XUMH4ecKue CBOICTBAa  MpPEAEIbHBIX aJIbJICTUIOB
TUAPUPOBAHNE; KAYECTBEHHBIE pEAKIUM Ha KAPOOHWIBHYIO TPYIIy
(peakiusi «cepeOpSHOTO 3epKaiay, B3aHMMOICHCTBHE C THIPOKCUIOM MEIN
(1. TlonyueHue mpeaeabHBIX aIbICTHIOB: OKUCIIEHUE CITUPTOB, [ IPaTaIlHs
aneTuiieHa. ALIETOH KaK MPeACTaBUTENb KeTOHOB. OCOOCHHOCTH peaKiinu

OKUCJICHHS alICTOHA
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3.13

Kap6OHOBLIe KMCIOThI. XMMHUYECKHE CBOMCTBA npeaAcCIbHbIX OAHOOCHOBHBIX
Kap6OHOBBIX kuca0T. OCOOEHHOCTH XMMHYECKHX CBOWMCTB MypaBBHHOﬁ
KHCIOTHI. HonyquI/Ie MMpCACIIbHBIX OJHOOCHOBHBIX Kap6OHOBI>IX KHCIOT:
OKHCJICHUC AJIKAHOB, AJIKCHOB, IECPBUYHBIX CIIUPTOB, aJIbACTUIOB. Briciimie

NpCACIbHBIC U HCITPCACIILHBIC Kap60HOBBIe KHCJIOTBI

3.14

Cnoxuble 3¢upbl U xkupbl. CrnocoObl MOJTYYEHHUS CIOXKHBIX 3(UPOB.
O6parumocTth peakuuu stepudukanuu. [Ipumenenue cinoxHbIX 3QUPOB B
MUIICBOH U Map(roMepHOil TPOMBINTIEHHOCTH. JKUPBI KaK CIIOXKHBIE dUPbI
[JIMIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA KUPOB:
TUJIPUPOBAHKE, OKUCIIeHHE. [ Uaponn3, Ui OMbUIEHHE, )KUPOB KaK c1oco0
MPOMBIIUIEHHOTO TMOJMYYeHHS COJIel BBICIIMX KapOOHOBBIX KUCIOT. MbLid

KaK COJIM BBICIIMX I(ap6OHOBLIX KHCJIOT

3.15

XVMHUYECKHE CBOMCTBA IVIIOKO3BI: DPEAKIUU C YY4aCTUEM CIUPTOBBIX H
QJIBJIETUAHON TPYII U MOJIOYHOKHUCIOE OpoxkeHue. [IpumeHenne rmitoKo3sl,
e€ 3HaueHUe B KHU3HEJCATEIbHOCTU opraHusma. Jlucaxapuapl: caxaposa,
ManbTo3a. BoccTaHaBiMBalole M HEBOCCTAHABIMBAIOIIME TUCAXapUbl.
I'mpoponu3 aucaxapunos. llonucaxapuasl: kpaxman, miukoreH. CTpoeHue
MaKpOMOJIEKYJl KpaxMmala, INIMKOTeHa U LeJUTi0JI03bl. Du3nueckue CBOCTBa
KpaxMaja M IeJUTI0JI03bl. XUMHUYECKUE CBOMCTBA Kpaxmalia: TUAPOIIU3,
KaueCTBEHHAs peaklHs C HOJOM. XHUMHYECKHE CBONCTBA LEJUTIOJIO3BI:
TUJIPOJIN3, ToMydeHne 3¢upoB 1emtono3bl. [loHsTHEe 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, all€TaTHBIH MIENK)

3.16

AMHHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHMS: PEAKIMH C BOJOWH,
KUCIIOTaMH, PEAKIIHs TOPEHUS. AHWJIMH KaK TTPEJICTaBUTEIh ApOMATHUECKIX
aMHHOB. XMMHYCCKIAEC CBOMCTBA aHMJIMHA: B3aMMOJCHCTBHE C KMCIIOTaMH,
OpoMHON BOJOH, oOkucieHue. [lomydyeHne amMHUHOB AIKHJIMPOBAHUEM

aMMHaKa U BOCCTAHOBJICHUEM HUTPOIIPONU3BOAHBIX YITIEBOAOPOI0B

3.17

AMHMHOKHUCIIOTHI U OeNTKH. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHUYECcKue
coenrHeHUst. OCHOBHBIE aMUHOKHCIIOTHI, 0Opa3ytonme O0eiaku. XuMU4YecKue
CBOMCTBa OENKOB: TUJPOJIU3, JIEHATypalUs, KAueCTBEHHbIE (I[BETHHIE)

peakuuu Ha OeITKu

3.18

CtpoeHue U CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT
cTpoeHus MoJieKyll. OCHOBHBIE CITOCOOBI TOTYYEHHS BBICOKOMOJIEKYISPH bI X
COCMHEHUM:  peakiuuud  MOJNMMEpPU3alUMH U TOJMKOHJICHCAIUH.

Knaccudukamms BoaoKoH

3.19

#HHHPar## i nenTnuKanus opraHM4IecKX COeAMHEeHMH. Pemmenme

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha PaCIIO3HABAaHWEC OPTaHUYCCKHM X BCIICCTB
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3.20

I'eneTnueckas CBSI3b MCKAY KilIaCCaMH OPraHUYCCKUX COCIMHEHUM

XUMHS U KA3HD

4.1

XuMmus B TOBCeIHEBHOM *u3HHU. [IpaBmiia 6e30macHoOi pabOThI ¢ SIKUMHU,

TOPrOYUMHU U TOKCHYHBIMU BCHICCTBAMU, CPCACTBAMU OBITOBOI XUMHUH

4.2

XuMHUsa U 310pOBbe. XUMHUS B MEIUIIMHE. XUMHUS U CEIbCKOE XO3AMCTBO.
XuMHS B IPOMBIIUIEHHOCTH. XUMUSI U SHEPreTUKA: TPUPOIHBIN U MOIYTHBIA
He(TaHON ra3pl, MX cocTaB M wucrnoip3oBaHue. CocraB Hedtu U e€

nepepaboTka (IpUPOIHbIE HICTOUHUKH YITIEBOJOPOIOB)

4.3

XUMUA ¥ DKOJIOTHA. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl U €ro
nocnenctsusa. Oxpana ruzipocgepsl, TOUBbI, aTMOChepsl, uIOpbl U (ayH bl
OT XUMHUYECKOro 3arpsizHeHus. [Ipobrema 0TX010B 1 MOOOUHBIX TPOIYKTOB.

AJ'IBTCpHaTI/IBHI)Ie HUCTOYHHUKU SOHCPIUH

4.4

O6ume mnpeAcTaBICHHS O NPOMBIIUIEHHBIX CIOCO0aX  IOMydeHUs
XUMHYECKHX BEHIeCTB (Ha MIpUMEpe IPOU3BOACTBA aMMHAKa, CEPHOM
KUCIOThI). Y€pHas u 1BeTHas Metauryprus. CTEKI0O M CHIIMKATHAS
MPOMBINUIEHHOCTb. [IpombInmieHHass opranuveckass xuMus. CeIppe s

OpI‘B.HPI‘-IGCKOfI MMPOMBINUICHHOCTHU

H###Par##H Tunpl pacu€THBIX 3a1a4

5.1

#H##Par###PacuéTel Macchl BelecTBa HIIH 00BEMA ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE€ MU 00bEMY OJTHOTO M3 yJACTBYIOIIMX B

peaKIuu BEIIECTB

5.2

#i#HPar###Pacu€rel TemioBoro adipexra peakiuu

5.3

#H##Par###PacuéTel 00BEMHBIX OTHOIICHUN Ta30B TIPH XUMHYECKHX

peakuuAax

5.4

#H#Par###Pacuérel Macchl (00bEMa, KOJTMUYECTBA BEIIECTBA) MPOIYKTOB

peaxuuu, eciiy OJHO U3 BELIECTB /1aHO B U30bITKE (MMEET IPUMECH )

5.5

###Par#H##Pacu€Tel MaccoBOM MM 0OBEMHOI JTOJTM BBIXO/A TPOIYKTA

peakuuun OT TCOPECTHUCCKH BO3MOKHOTO

5.6

#H##Par###Pacuérel Macchl (00bEMa, KOJTUYECTBA BEIECTBA) MTPOIYKTa
peaxiuu, eciiy OJHO U3 BELECTB /1aHO B BUJE PacTBOpa C OMpeeIEHHON

MAacCOBOM JI0JIE paCTBOPEHHOIO BEIIECTBA

5.7

#H#HPar###PacuéThI ¢ HCIIONB30BAaHUEM ITOHATHI «MaccoBasi IOy,

MOJISIPpHAs KOHLICHTPALUD», «paCTBOPHUMOCTL)
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5.8

###Par#H##Haxoxnenne MOJIeKyasipHON (OpMYIbI OPraHHYECKOTO
BEIIECTBA T10 €r0 TJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B

€ro CoCTaB, UJH IO MPOAYKTaAM CTOpaHUs
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