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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOM o0pa3oBaTebHOM porpaMMbl CpeIHero o011ero
obpazopanusa(POII COO), npeacraBieHHbIX B DeaepalbHOM TOCYIapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX oOpranuzamusx Poccuiickoit
Odeneparnuy, peaTU3yIONIUX OCHOBHBIE OOpa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX TonoxkeHnd «Crparerum pasBuTHs BocnuTaHus B Poccuiickoin
Oenepanuun Ha nepuon a0 2025 roga» (Pacnopstbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT Ba)XXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4HOro oOpa3oBaHus ywamuxcs 10-11 kiaccos.
N3ydyenue mnpeamera, pealuzyeMoe B YCIOBUAX JU(PPEpeHIInpOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, MPHU3BAHO OOECHeYnTh OOIIE00Pa3OBATEIBbHYIO H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIYCKHHKOB IIIKOJbI, HEOOXOAUMYIO JJIf
aJlanTaiyy UX K OBICTPO MEHSIONIMMCS YCIOBUSAM U3HHU B COLIUYME, a TAKXKE IS
MPOJOJDKEHUSI OOYYEeHHsI B OpPraHMU3alusaX MpPOPEeCcCHOHAIBHOIO 00pa3OBaHHUs, B
KOTOPBIX XUMUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamMe 1m0 XuUMHUM Ha3Had€HUE TMpeaMeTa «XHUMHSD) TOJIy4aeT
NOJPOOHYI0 ~ MHTEPIIPETAIMI0 B COOTBETCTBUHM C  OCHOBOIIOJIAraloIIUuMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEpIKaHWs,
pe3yabTaToB OOYy4YeHUsT U TpPeOOBAaHUN K YPOBHIO TMOJTOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBIMOJIHSEMbIE MPOrPAMMON 10
XUMUH (PYHKITAN:

e UH(OPMAIMOHHO-METOANYECKAs], peajau3alus KOTOpol oOecreynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOydeHMsI, BOCIIUTAHUS U Pa3BUTHs 00YJarOIINXCsl CPEICTBAMU MIPEIMETA,
U3Yy4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpast MpeAyCMaTPUBAET
OIpE/ENICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M TOCIEAO0BATEIbHOCTH
M3y4eHUsI y4eOHOro Marepualia, KOJIMYECTBEHHBIX U KaYECTBEHHBIX €r0
XapaKTepUCTUK; TMOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJSI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHUN OO0ydarommxcs B
pamMKax WTOTOBOM aTTecTaluu B (QopMe EeIUHOTO TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriayOn€HHOTO U3y4EeHUs] XUMUM:



e YCTaHaBJMBACT WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTenbHOe
JUIA W3y4eHUs B paMKax OTIENbHBIX MNpOQUIEH, IperycMaTpuBaeT
pacnpefeleHue MW CTPYKTypUpOBaHUE €ro Mo KiIaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET NMPHUMEPHOE pACIpeAesieHHEe YYEOHOrO0 BPEMEHH, PEKOMEH]IyEeMOIo
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpelyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh H3y4€HUs Yy4eOHOro
Marepuajia ¢ y4€ToOM JIOTMKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0mero oOpa3oBaHUA, COAEPXKATEIbHON XapaKTepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeilbHOMU
MIPOTPaMMBbI CpeaHEero o011ero oOpa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX  JCUCTBUNA  OOydJalomerocss IO OCBOEHUIO
COJIEp’KaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMeE 0 XHUMHH IPETYCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusa. 3a TpeleNaMyd YCTAHOBJEHHON HIporpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumusi» OcTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUAaTUBHOW COCTABIISIOIICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HANPABIEHUEM KOHKPETHOTO
npodusns o0ydeHus.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TpPEeIMETOB 0a30BOro M yriyOJEHHOTO YpOBHEM B cHUCTEME
muddepeHmpoBaHHOTO 00y4YeHUsT HA YPOBHE CpeaHEro oOImiero oOpa3oBaHMUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
PEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TarioM  MOJYYEHHS ~ XUMHYECKOTO
oOpa3oBaHus B paMKaxX M3y4EHUs CHEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alMIX CPeHEro MpodeccCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M wH3yyeHUEe npeaMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue W  YIUIYOJEHUE TEOPETUYECKOW U
IPaKTUYECKOM MOATOTOBKU OOYy4aroIUXCsl, BBIOPABIINX ONpPENEIEHHBIA MPO(UIH
00y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOIIEr0 MOJYYeHUS] XUMUYECKOTO
o0Opa3oBaHus B opraHu3anusx npodeccuonaibHoro oopasopanus. Hapsay ¢ atum,
B cBere TpedboBanuii PI'OC COO Kk mMmIaHUpPYEMBIM pe3yJbTaTaM OCBOCHUS
dbenepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CpPEIHEro OO0IIero 00pa3oBaHMS
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO TaKK€ Ha pElIeHHe 3a]ay



BOCIUTAHUS U COLIMAJIILHOTO Pa3BUTHUSL 00ydarouuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIEUHTENIEKTYAJIbHBIX YMEHUH, YMEHUU paloOHaIM3aluu y4eOHOro Tpyna |
00O0OIIEHHBIX  CHOCOOOB  JIESITENBHOCTH, HWMEIONIUX  MEKIUCIUILIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpenenaeHun moJaxoa0B K 0OTOOPY U CTPYKTYpPHOM
OpraHu3alliyd COJEP)KaHUs ATHUX KYpCOB B MPOrpaMMe IO XHMHUU 332 OCHOBY
npusaTel TonokeHuss GI'OC COO o paznuyusx 0a3o0BOro M yriryOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy copepkanust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpPraHWYeCcKasi XUMHS» COCTaBISIET COBOKYHNHOCTh NPEIMETHBIX 3HAaHUK U
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HAHMI TIOJMy4aeT OINpEAEIEHHOE TEOPETUYECKOE OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE HW3YYECHHs TMpeaAMeTa oOecreueHa
BO3MOXKHOCTh 3HAYUTEIFHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX U CBOMCTBAaX MX COEIMHEHUN Ha OCHOBE PACHIMpPEHUs U YriyOJeHHs
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
OPOTEKaHUs peaklnid, pacCMaTPUBAEMbIX C TOUKH 3pEHUS] XUMUYECKOW KMHETUKU
U TEpMOIMHAMUKH. HM3yueHune mnepuoandeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMMYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUUYECKHUX MPEJCTABICHUAX O CTPOCHHHM aToMa. XUMUYECKasi CBA3b
OOBSICHSIETCS C TOUYKH 3PEHUSI SHEPTeTUUSCKUX U3MEHEHUH MpHu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUIIOB ~ peakuui  JomoiHseTcs  (GOpMHUpPOBAHMEM  MpPEACTaBICHUM 00
ANEKTPOXUMUYECKUX MPOIECcCax U IEKTPOIU3E PACIIABOB U PaCTBOPOB BEILIECTB.
B kxypce opranuueckoil XMMHUH TMpPH PACCMOTPEHHH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHUMN yJensieTcsi 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pEaKlUi.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJIEp)KaHHE KYpCOB XHMHUHU
yrIyOJIEHHOTO YPOBHS M3yYEHUS JUIS KJIACCOB ONMpeneNEHHOro npoduis (TIaBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHHM K oOIeld cucreme
OPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMPEAMETHI. Tak, Hampumep,
B COJICpKaHUM TMpEeaMeTa JUIsl KJIACCOB XMMHUKO-(PU3HYECKOro Mpoduisi OO0JbIIoe
3HaueHUE OyAyT MMETh AJIEMEHTHl ydeOHOro Marepuaia mno obmed xumun. [Ipu
U3YYEHUM TMpeIMeTa B JAaHHOM Ciy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH W B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJIEKYJIsipHAas TeopHusl B (PU3HKE), 3aKOHBI COXpPAaHEHUS



MacChl M DHEPIrHM, 3aKOHbl TEPMOJIWHAMHUKH, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B 1O )€ BpeMs B cCoOAEpKaHUU TpeaMeTa JUIsl KIACCOB XHWMUKO-
Ouonoruyeckoro nmpoduiiss GoNbIINNA yAEIbHBIA Bec OyIeT UMETh OpraHuYecKas
xumus. B 3ToM  chmywae  mpenocTaBisieTcss  BO3MOXKHOCTH it Oojee
OOCTOSITEILBHOTO ~ PAaCCMOTPEHUS XMMHUYECKOW  OpraHu3alluM  KJIETKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K TIPUMEPY, TaKue
CTPYKTYpHBIC KOMIIOHEHTBHI, KakK JHUIUIbI, O€JIKU, YIJICBOJbl, HYKJICHUHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIaCCOB OPraHUYECKMX BEHIECTB CJIYKaT OCHOBOW JJIsI W3Y4YCHUS
CYIITHOCTH MPOTIECCOB (POTOCUHTE3A, bIXaHUs, TUIIEBAPCHMUS.

B mmane ¢opMupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS
OOIIEHAYYHBIX METOJIOB MTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HaHUW H3ydeHue mpeaMera «XUMHUS» Ha YriyOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3AX C Y4EOHBIMU MPEIMETAMHU.

[Ipn w3ydeHnn ydeOHOTO MpeaMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
Tak)Xe, Kak Ha YPOBHE OCHOBHOT'O U CpeJHEro oduiero oopazoBanus (Ha 0a30BOM
ypOBHE), 3a/1auell MEePBOCTEIICHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHHE OCHOB
HayKM XUMHUM KakKk o00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JNEATENBHOCTU YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Peenue
ATOM 3aJaud Ha YIUIYOJEHHOM YPOBHE W3YyYEHHsI NpelMeTa Mpeanosiaraet
peanu3aluio TaKuX 1eJen, Kak:

e (opmupoBaHHe TPEACTABICHUN: O MATEPUATHPHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBIEHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME ©eCTEeCTBEHHBIX HAayK M €€ Bemylied poiu B 00eCredeHUH
YCTOMYMBOTO  pa3BUTUSL  4YEJOBEYECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTHYECKOM, YHEPreTUUYECKOM U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUHU
MEJIUIIMHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBBIX HCTOUHUKOB YHEPTUHU, B
o0ecreyeHuu paloOHAIBHOIO MPHUPOAOIONIb30BaHUsA, B (POPMUPOBAHUU
MHPOBO33PEHUSI U OONIEH KyJIbTYphl YEJIOBEKA, a TaKXKE 3KOJIOTHYECKH
000OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO U MPUPOHON Cpejie;

e OCBOCHHME CHUCTEMbl 3HAaHHWH, JIEKAINMX B OCHOBE XHUMHYECKOU
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: (yHIAMEHTAbHBIX
MOHATHUM, 3aKOHOB M TEOPUN XHMHUHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HaJMOJEKYJISIPHOM, O  TEPMOJMHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MMPOTEKAHWS XMMHUYECKUX PEAKLIHH, O
XUMHUYECKOM PaBHOBECHHU, paCTBOpPAX M JUCIEPCHBIX CUCTEMAaX, 00 00IInX
HaY4YHBIX IPUHIHUIAX XUMHUYECKOTO MPOU3BO/ICTBA;



dhopMupoBaHue y oOydJaronuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKMX 3HAHUW I OOBSICHCHUS
KJIFOUEBBIX HJIEW U MPOOJIEM COBPEMEHHOW XUMHH, JJISI OOBSCHEHUS W
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOIO PEIICHUSI TPOOJIEM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJM3a M OICHKH C MO3HUITNH SKOJOTHUECKON O€30MaCHOCTH IOCIISCTBUMA
OBITOBOM M TPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIB30BAaHHMEM U  MepepadOoTKOM
BEILIECTB;

yriyoJieHue  TMpeACTaBICHWM O  HAydyHbIX  METOJax  IO3HaHUs,
HEOOXOMMBIX JUISI TIPHOOPETCHHS] YMEHUN OPHEHTHPOBATHCSI B MHPE
BEIIECTB U OOBSICHEHUS XHMHUYECKHX SBJICHHH, HMEIOIINX MECTO B
MPUPOJIE, B MPAKTUUECKOMN JEATEIHLHOCTH U TTOBCEAHEBHOM KU3HMU.

B mnmane peanu3anuy NEpBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(YHKIMN LETOCTHOM CHCTEMBI CPEIHEro oOIero oOpa3oBaHHS MPHU H3YYCHUU
npeaMera «XUMHS» Ha  YIIyONEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTh

IIPUOOPETAIOT TaKKUE LIEIH U 33a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SIBIICHUH IPUPOJIBI,
YBOXEHUSI K TpOIEecCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MIPUKJIQHBIX HMCCIIEIOBAaHUN B XMMHUH, (POPMHUpPOBAHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMU K OOYYCHHIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJTIO u CAMOBOCIHUTAHHIO  HAa  OCHOBE YCBOEHUS
00IIIeYEI0OBECYECKUX IIEHHOCTEM;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKHUX
crocoOHocTel oOydarommxcs, (OPMUPOBAHME Y HHUX CO3HATEILHOIO
OTHOIICHHUS K CamMOOOpa30BaHHWIO W HEMPEPHIBHOMY OOPA30BAHHIO KakK
YCIIOBUIO YCTICIITHON MPo¢heCCHOHATBHON M OOIIECTBEHHON NEITeILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMupOBaHWE YMEHWNW W HAaBBIKOB Pa3yMHOI'O MPUPOAOIOIb30BAHUS,
pPa3BUTHE SKOJIOTMYECKON KYJIBTYPhI, IPUOOPETEHUE OIbITA OOIIECTBEHHO-
MIOJIE3HOU DKOJIOTHYECKON IEATEIHLHOCTH.

OO0111ee YUCII0 YacoB, MPETYCMOTPEHHBIX JUIsl U3YUYE€HUS XUMUU Ha YrITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 yaca (3 yaca B Hezneno), B 11 knacce — 102 gaca (3 yaca B HEAENIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT'000pa3uM OPraHUYECKUX COSTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aToMa YIJIepojia: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS. BajleHTHbIE BO3MOXHOCTH aToMa yriiepoaa. XUMHUYECKas CBS3b B
OPraHMYECKUX COCIWHEHUSX. [HWIbl THOPHUIM3AIMM ATOMHBIX OpOWTAICH
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). TuUMBl TEpeKphIBaHUSA AaTOMHBIX oOpOuTaneil, ©- U T-CBS3M.
OnunapHas, nBOMHAsE U TpoiHasi cBA3b. CHocoObl pa3phiBa CBA3EH B MOJEKYIax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopust cTpoeHUs oOpraHudeckux coeauHeHut A.M. bytiepoBa u
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCIUHEHUU. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u3oMepuu: CTPYKTYpHasi, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe 2G(HEKTH B MOJIEKYIaX OPraHUYECKUX COCAUHEHUM (MHIyKTHUBHBIM
U Me30MepHbIN 3D PEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOoMeHKIarypa opranndeckux coenuHeHuid (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE C 00pa3llaMyd OpraHMYEeCKUX BEIIECTB M MaTepuajlaMyd Ha HX
OCHOBE, OIBITHI IO MPEBPAIICHUID OPraHWYECKUX BEIIECTB NPU HATPEBAHUU
(aBneHue, OOYIIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEeH MOJEKYI
OpraHNYEeCKUX BEIECTB.

YrieBonopoasl.

Ankanbl. ['omonmornueckuii psiji aikaHoB, o0mias (Gpopmyiia, HOMEHKIATypa H
M30MEPHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI ajKaHOB, SP°-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XHAMHUUYECKHE CBOMCTBA QJIKaHOB: PEAKUHUH 3aMELICHUsS, W30MEpU3aluH,
JETUIPUPOBAHNUs, [IUKIN3alNH, TUPOJIM3a, KpeKUHra, ropenus. Ilpencrasienue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHS M XHUMHYECKMX CBOMCTB MajblX (LMKJIONPONaH, IMKIOOYyTaH) W
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IpUMEHEHUE ITUKII0ATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  AlKEHOB, SP?-
ruOpuan3anusi aTOMHBIX OpOuTalned yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuszomepus. Dusnyeckre CBONCTBA aAJKEHOB.
XVMMHMUYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHHUs, 3aMELICHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMEpPHU3aUMd U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUMPOBAHHBIE,
Kymyauposannsie). OcOOEHHOCTU 3JIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AMEHOB, 1,2- wu 1 4-npucoenunenne. Ilommmepusanus
CONPSKEHHBIX AMEeHOB. CrIOCOOBI MOTy4eHUsI U IPUMEHEHHUE alIKaIuEHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MeEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-
ruOpUaIM3alnsl aTOMHBIX opOuTanei yriepoaa. @u3nyeckue CBOWCTBA AJTKHWHOB.
XVWMHUYECKME  CBOMCTBA:  PEAaKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TPOiHYIO CBsI3b. KauecTBEeHHBIE peakIMi Ha TPOHHYIO CBsA3b. CrIOCOOBI MOTyYEHU S
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmiast popMyna, HOMEHKIATypa U U30Mepusl. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOEHHE MOJEKYIbl OeH3o0ma. DU3HUECKUE CBOWCTBA apPEHOB. XUMHUYECKHE
CBOMCTBA O€H30J1a U €r0 FOMOJIOTOB: pPEaKlMU 3aMeleHUs] B OEH30JIbHOM KOJIbLIE U
YIIEBOJAOPOJHOM paJHKaie, PEaKIUu MPUCOCIUHEHHUS, OKUCIEHHE T'OMOJIOIOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBILIE Ha MpUMEpEe aIKWIbHBIX PpPaJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctuposia. [lomumepusanus ctupona. CrnocoObl MoydeHus u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipupoansiii ra3. IlonytHeie HedTaHbIe ra3bl. He@Th 1 €€ mpoucxoxaeHue.
KameHHbI1 yroiab U NpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOreHIPOM3BOJIHBIX YTIJIEBOJOPOAOB. Peakiuu
3aMCIICHUS] TaJloTéHa Ha THUAPOKCOTPYIY, HHUTPOTPYNINY, IHAHOTPYIIITY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METALIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpPraHMYECKUX BEIICCTB.

DOKCIEepUMEHTATLHBIE METOABl HM3YyUEHHUS BEIIECTB M WX IPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIJIEBOJIOPOAOB (PACTBOPUMOCTH), Ka4eCTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BONBI, pacTBOpa IEepMaHTaHaTa KajWs, B3aUMOJCHCTBUE aleTHICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepola ¥ BOAOpPOJa B OPraHMYECKHX BEIIECTBAaX, MOJY4YCHHE OSTUJICHA U
M3Y4YEHUE €ro CBOMCTB, O3HaKomileHHe c KoiutekiuusMu «Hedts» n «Yrompy»,
oOpa3laMd  IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJI€BOJOPOIOB U TaJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xaniue oprannyecKue coeIMHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOIHBIE CBS3UM MEXIYy MOJICKYJaMHU CITHPTOB.
XVWMHYECKHUE CBOMCTBA: pEaKIMH 3aMEIIEHUs, JETHApATAIllid, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOTOaTOMHBIE CIHAPTHI — ATWICHIJIMKOIb M TIMIEpUH. Duzndeckue u
XUMHUYECKAE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJCHCTBIE C OPraHMIECCKUMU
U HEOPraHMYeCKUMH KHCIOTaMH, KauyeCTBEHHAs pEaKIusi Ha MHOTrOaTOMHBIE
cupthl. [IpencraBneHne o MeXaHW3ME PEaKIUi HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranu3zM denoBeka. CrnocoObl TMONY4YeHHS U MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJEKYNbBI, B3aWUMHOE BIUSHHUE THIAPOKCOTPYIIBI H
oenzonbHOrO simpa. dusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMUMHUYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHuabHbIE COeAMHEHUS — JIbACTU/IB U KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XHMMHYECKHE  CBOWCTBA  QIBJAETMAOB W  KETOHOB:  pEaKluu
npucoennHeHusa. OKUCIEHNE aabIeru0B, KAYECTBEHHBIE PEAKIIMU Ha aJIbJICTUIbI.
Cnoco0ObI MOTy4eHHS U IPUMEHEHUE ajlbJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHBIE KapOOHOBBIE KUCTOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX TPENENbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBSI3U MEXIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OCOOEGHHOCTH CBOWCTB MYpaBbHUHOW KHUCIOTHL. [loHATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CJOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHUCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUcA0Thl. CrocoObl MOMYYEHUS] U TPUMEHEHUE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

Kupwi. Ctpoenue, puznueckue U XUMHUYECKHE CBOWCTBA KUPOB: THAPOIIU3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnyeckre CBONCTBA UM HaxXxOoXkAeHHE B npupoje. DoToCHHTES.
XHAMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CHUPTOBBIX U AJIbIECTUIHON
IpyNm, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpuMeHeHHe TIIIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IJIMKOTEH W 1eiunosio3a. CTpoeHne MakpoOMOJEKYJl Kpaxmania, TJIMKOT€HAa |
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MonydeHue 3¢pupoB 1emnono3bl. [loHstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B aJIbJIETU]I HA PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTIO CIHUpPTAa JUXPOMATOM Kaliisi (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcugom Mmeau(ll), xumudeckue cBoiCTBa pacTBOpa YKCYCHOM KHUCTOTHI,
B3aMMOJICHCTBUE PAacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A3o0Tcoep:Kanue OpraHudecKue coeJnHeHu.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukarnus aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWUMOJCHCTBUE IEPBUYHBIX AMUHOB C a30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHMIIMH — TIPEACTaBUTENIb aMHUHOB apoMaruueckoro psaa. CrpoeHue
aHunuHa. B3anMHOe BIIMSIHUE TPYIIT aTOMOB B MoJieKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHWiWHA. KadecTBeHHBbIE peaknuu Ha aHWIMH. CrocoObl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30J1a.

AwmwuHOKHCIOTEL. HoMeHkmarypa u uzomepusi. OTaenpHbIe TIPEICTABUTEIH O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Ou3udeckue CBOWCTBA  aMUHOKHUCIIOT.
XVWMHYECKHUE CBOMCTBA aMHUHOKHCJIOT Kak aM(OTEpHBIX  OpPraHUYeCKHUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OCJIKOB: THUIPOJIU3, JEHATYypallus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOpeHuEe OENTKOB B BOE, JCHATypalus OCJKOB IMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha O€JIKM, peHIeHUuE SKCIEePUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCcolepKalllUe  OpPraHWYECKUE  COCAUHEHHS» U «Pacnio3HaBanue
OpPraHUYECKUX COCTUHCHUI.

BbicokomoJieKy IsipHbIE COeUHEHMS .

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPU3aLUs U ITOJTMKOHICHCALIHSL.

[lomumepHbie Marepuansl. [lmactmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y Tuiuzanus 1 nepepadoTka miacThKa.

DnacToMepsl: HaTypalbHbINA Kay4yK, CUHTETUYECKUE KaydyKd
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3iaraeMbie OTUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHE OHKCIEPUMEHTAIbHBIX 3adad no Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

HaxoxaeHnne MONEKyIsspHON (OpMyISIbI OpPraHUYECKOrO0 COEIUHEHHUS IO
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (QOpMYJIbI OpPraHMYECKOTO COCAMHEHHS 10 Macce (00bEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHHE JOJIA BbIXOJAa NPOAYKTa PEAKIMH OT TEOPETHYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexnpeIMeTHbIX CBA3€H MPU U3Y4EHUU OPraHUYECKON XMMUU B
10 kimacce OCYUIIECTBIISIETCS 4e€pe3 HCIOIb30BaHUE KaK OOIIUX EeCTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK ¥ TIOHSATUH, TNPUHATHIX B OTACIBHBIX TIpeaMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SIBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3UYECKUE BEJIIMUYMHBI, €IUHMIBI M3MEPEHHUS, CKOPOCTb, HEprus,
Macca.

buonorusi: knetka, oOpraHusM, 3KOcuUcTeMa, Ouocdepa, MeTadboIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTepOoTpO(HBIA TUI MUTaHUSA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siaep. XUMUYECKU 35ieMeHT. M3otonbl. CtpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE YHUCIIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHH, 3JICKTPOHHBIE KOH(PUTYPALUUA HOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W llepmommueckoil cUCTEMBI
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoanueckoro 3akona /[.11. Menneneena.

XuMuueckass CBi3b. BHIbl XUMHYECKOW CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTajndeckas. MexaHu3Mbl 00pa30BaHUSl KOBAJICHTHOM CBSI3M: OOMEHHBIA U
JOHOPHO-aKLENTOPHBIA. DHEPIUs U IJMHA CBsI3U. 1[0IpHOCTD, HAlIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW CBsA3U. Kparaele cBsa3u. Bopopoanas CBA3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP W BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (HA MPUMEPE COCITUHEHHI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeTMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIDHOIO  CTPOE€HHUA.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOpHI. lIpeacrasinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIICHTPAIMA PACTBOPOB:
MaccoBasi JI0JIsl BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauusa. HacellienHsie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTammoruaparsl.



Krnaccudukarus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. TpUBUATIbHBIC
Ha3BaHUS OTHECIBHBIX IIPEACTABUTEIIE HEOPTraHUUECKUX BEIIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruM MPU XUMUYECKUX peakiusX. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpoCTh XUMHUUECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (haKTOPOB.
['oMoreHHbI€ 1 reTeporeHHbIe peakiuu. Katanus u karaims3aTopsl.

OOparuMble 1 HEOOpaTUMbIC peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOro paBHOBecHs. DaKTOpbl, BIMSAIOIMIME HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSA: TEMIIEPATYpPA, AABICHUE U KOHLIEHTPALIMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nucconmanuu. Cpena BOIHBIX PAacTBOPOB: KHUCIOTHAas, HEWTpasbHas,
menovyHas. Bomopoaueiii mokaszarens (PH) pactBopa. I'muponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTENeHb  OKUCICHUS.
Okucnurenb M BOCCTAaHOBHUTENb. [Ipoliecchl OKUCIEHUS W BOCCTAHOBJIICHHS.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 paCTBOPOB U PACILIABOB BELIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTalW3aToOpa, MOJIEIU
KPUCTALTUIECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTPE/ICIICHIE
cpedbl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckasi xumus.

[lonoxenne HemeraiuioB B llepuomnueckol cHcTeME  XMMUYECKHUX
sanemenToB [.M. MenpeneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. Dusznueckue
CBOMCTBa HEMETAIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpPE KHUCIOpPOAA, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METAUIaMA W HEMETAJUIAMH, BOCCTAHOBHUTEIBHBIE  CBOWCTBA. ['mMapuubl
TomMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxxneHue B MpHUpOAE, CIOCOOBI MONy4YeHUs, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. ['alIoreHOBOOpOAbl. BakHenIne KUCIOpoacoaepKaliue
COEIMHEHHUs TrayioreHoB. JlabopaTopHble M MPOMBIILIEHHBIE CIIOCOOBI MOJYy4EHHUS
rajoreHoB. [[ppyMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3oH. JlabopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOMyYEHUs
kuciopona. duznueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONy4dyeHHUs, (QU3NYecKue u
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxaeHwe B TMpUpoJie, CIOCOOBI TOJNYy4YeHUs, (PUINUECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KucoThl. [IpruMeHeHune azora
U €r0 COeIMHEHUN. A30THBIE Y00PEHUS.

®ochop. Haxoxnmenne B mpupojge, CHOCOOBI MONMydeHUs, (HU3HMUECKUE U
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. Ilpumenenue docdopa u ero coemuaeHui. DochopHbIe
yI00peHUSI.

Yrnepon, HaxokACHWE B NOpuUpoje. AJUIOTPONHBIE  MOAU(UKAIUH.
Ouznyeckue ¢ XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
CONU. AKTHBUPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €0
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumuueckue cpoiictBa. Okcupa kpemuus(lV), kpemHueBasi Kuciora, CUIUKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKII0, €ro MoJlydeHue, BUJIbl CTEKJIA.

ITonoxxenne MeraiuioB B Ileproanueckor cucreMe XUMHUYECKUX BJIEMEHTOB.
OCOOEHHOCTH CTpOEHHUS DJEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmue
¢dusnueckne cBoiicTBa MeTaioB. [IpuMeHeHHe METaIoOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMUUYECKUI  psifi  HamnpsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTY4CHUS METaJUIOB: TUAPOMETAILTYPrusl, MAPOMETAILTYPTHS,
anekTpomeramutyprus. llositue o koppo3uu MerawioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuoguyeckoil cucTteMbl
XUMUYECKUX OdJeMeHToB. Harpuit wu kammil: mnomydenue, ¢u3MuecKue U
XUMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHHUIA.

O6mas xapaktepuctuka MetrauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKHUE CBOMCTBA, MNPUMEHEHHE TPOCTHIX BEIIECTB U HX COCIAUHEHUH.
JXKécTtrocTh BOABI U CIIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

PU3NYECKHE U XUMHYECKUE CBOMCTBA XpoOMa M €ro coequHeHu. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, UX
OKHUCJIMTENbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

du3nyecKkne M XUMHYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUU.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuyenue u npumeHneHue xemnesa
U €r0 CILUIABOB.

PusnyecKkrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHenuil. llonyyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uuk: nosydyeHue, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa ¥ TUAPOKCHIA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHue
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHUsI BEIIECTB M HX MPEBPALICHUN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, HM3Y4YEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aUMOJEHCTBHUE
HIEJIOYHBIX U IIEJIOYHO3EMENBbHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJie3a C pacTBOpaMU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
U KaTHOHbl METAJUIOB, B3aMMOJEHCTBHE THAPOKCUIOB ATOMUHHS M LHUHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHruEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNI, «MeTamibl TOOOYHBIX MOATPYIID).

XUMHUS 1 KU3Hb.

Ponb xumun B obecriedeHr yCTOMYMBOTO pa3BUTHS yeioBeuecTBa. [lonsTue
O HAY4YHBIX METOJAaX TMO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEIOBAHUS.
Hayunbie mpyuHIUIBI OPraHU3AIMU XUMHYECKOTO MPOU3BOICTBA. [[pOMBITIICHHBIE
CIOCOOBI TTOTYYCHUSI BAKHEUIITUX BEIIECTB (HA TPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHCJIOTHI, MeTaHoja). [IpoMbIluIeHHbBIE CIOCOOBI MOMY4YEHUsI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpellbl U €ro MNOCIEACTBHUS.
Ponb xumuu B o0ecrieueHr S3HEPreTuuecko 0€30macHOCTH.

Xumug U 300pOBbe 4enoBeka. JlekapcrBeHHble cpencrta. [IpaBuiia
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Pojib XuMuM B pa3BUTUU MEIHUIIVHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
o0ecrieueHnH NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€3011acHOr0 MCIIOJIb30BaHMs MpPEnapaToB OBITOBOM XUMHUU B IOBCEIHEBHOM
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuUMHUS B CENbCKOM X03siicTBe. OpraHnveckue U MUHEpalIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIEKTpOHUKUA. HanoTexHomornu.

Pacuérnsle 3amaun.

Pacuérpr: maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3
BEIIECTB MMEET MpUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakuuy, €cClid OJHO M3 BEIIECTB JAaHO B BHJE pPACTBOPA C ONPEIEIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHLICHTPAllMM BEUIECTBA B pPAacTBOPE, JIOJIU BBIXOJA MPOAYKTAa PEAKLHUH OT
TEOPETUYECKU BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHudeckol xuMuu B 11 Kiacce ocylecTBIsIeTCsl Yepe3 UCIOIb30BAHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHITHHA, IPUHATHIX B OTAEIHHBIX
IpeIMETax eCTECTBEHHO-HAYYHOTO IIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHAJIM3, CHUHTE3, KiaccU(UKaIus, NepUOJUIHOCTb, HAOIIOACHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIENb, MOJIETMPOBAHNE.

®dusnka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, OJJEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WCATLHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kieTka, opranusM, 3Kocuctema, ouochepa, MeTaboIU3M, MaKpO-
Y MUKPORJIEMEHTHI, O€JIKU, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U IOTOK SHEPTUH B 3KOCHCTEMAX.

['eorpadust: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peECYpCHI.

TexHonorusi: XuMu4yeckasi IPOMBIIIJIEHHOCTb, METAJLTYpPIrusi, CTPOUTEIbHbIE
MaTepHalibl, CEIbCKOXO03SICTBEHHOE MPOU3BOJICTBO, MUILEBASI MPOMBIIIJIEHHOCTD,
dbapmarieBTHIECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS NpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHWsl BBIJIEICHBI CIECAYIOUIME COCTABJSIOIIME: OCO3HAHHE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONPEEICHUIO; HATMUYUE MOTHBAIIUU K
OOy4EHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
IIPaBOCO3HAHMS, IKOJIOTMYECKOW KYJIbTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJIA U CTPOUTH
KU3HECHHbIEC TUIAHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c()OPMHUPOBAHHOCTh OIbITA IO3HABATEIbHOM M NPAKTHYECKOW JIEATEIBbHOCTH
00y4aroUmMxcs B MPOLECCE pealn3alii 00pa30BaTeIbHOMN 1€ATEIbHOCTH.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHS»  OTPaKaroT
c(OPMHUPOBAHHOCTh OIbITA MO3HABATEIbHOM M NPAKTHUYECKOW JE€ATEIbHOCTH
o0yyarolmxcs B MPOLIECCEe pean3allid 0O0pa30BaTENbHON AESITENbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpakAaHCKOr0 BOCIIMTAHMS:

OCO3HAaHMS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBO)XEHUS K 3aKOHY U TIPABOIOPSIIKY;

NPEICTABIIEHU O COLUMAIBHBIX HOpPMax M NPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON JEATEIbHOCTH IpPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATEIbHBIX 3aay, BBIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HAaMEpPEHHS, JIOTUKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) NIaTPpMOTHYECKOr 0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHHWS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K MPOLECCY TBOpPUECTBa B 0O0JACTH TEOPUM U MPAKTHUYECKOTO
OPWIOKEHHUSI XHMHHM, OCO3HAaHHsS TOrO, YTO JaHHbIE HAYKH €CTb pPE3yJIbTar
JUINTENbHBIX ~ HAOMIOACHWH, KPOIMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPyZa YYEHBIX U IPAKTUKOB;



MHTEpeCa M TO3HABATEIIbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAIlUH, CBSA3aHHbBIC C XUMUYECKUMU SIBIICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUMN
MIOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 310poBOro W 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl OE€30I1acCHOr0 OOpalleHus C BEIleCTBaMHU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOU JEATENBHOCTH;

NOHUMAHUA LEHHOCTM TPaBUI HHIUBUAYATbHOIO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS MOCJEICTBUN M HENPUSATUS BPEIHBIX MPUBbIUEK (yHnoTpeOiIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYyrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHWU NPAKTUYECKUX 3ajad
COLIMAIbHOM HANpaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbl);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYIY, JIOIAM TPYyJla U pe3yJibTataM TPYJ0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAJIbHOH TpaeKTOPUU
oOpa3zoBaHus, Oyayilel mnpodeccun W peaau3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 1IeJIECOO0PA3HOr0 OTHOUIEHHMS] K NPUPOAE KaK HCTOUYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUAIILHOM CPE.Ibl;



OCO3HAHMSI HEOOXOIMMOCTH MCHOJb30BAaHUS JOCTHIKEHHH XHMHHU IS
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUIMYHUS Pa3BUTOr0 3KOJOTUYECKOTO MBIIUICHUS, KOJIOTUYECKON KYJIbTYPHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBLHOU
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI 0 MO3HAHMS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHenu(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOoau B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOIO
MpEeACTaBICHUS] 00 OKPYXKAloleM MHpE KaK O €IMHCTBE MPUPOJIbI U UEIIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIICHUU NPOoOJieM COXpaHECHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUISI COBPEMEHHOMU
UUBWIN3AIMHA: B €€ T'YMaHHUCTUYECKOM HAINPABICHHOCTH W Ba)XXHOW POJIM B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM M DKOJOTHYSCKONW 0€30IMacHOCTH, B Pa3BUTHUHU MEIUIIMHBI, 00€CTICUCHUN
YCJIOBHH YCIICIIHOTO TPyAa U IKOJIOTHYECKH KOM(POPTHON KU3HU KAXKIOTO 4JieHa
00111eCcTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TIOHUMAaHUA CYIIHOCTA METOHOB
MO3HAHUS, WCIIONb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJH30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOANTNX B HEM M3MEHEHUM, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB M HWMCIOMIMXCA MJaHHBIX C TIEJbI0 TONy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEILHO HMCIIOJIB30BaTh XMMHYECKUE 3HAHUS IS
perieHus npooJieM B peaIbHBIX KU3HEHHBIX CUTYAITUsIX;

MHTEpECA K MO3HAHUIO, UCCIIEIOBATEIILCKOM IEATEIIbHOCTH;

FOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpPa3OBaHUIO U
caM0o00pa3oBaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

HMHTEpeca K 0OCOOCHHOCTSAM TpyJa B pa3iudHbIX cdepax mpodecCuoHaIbHOM
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXKTUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHbBIC TOHSATHSI, OTPAKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PHUKY METOJOB ITO3HAHMUS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBIICHUE,
nporiece, CUCTeMa, HayIHbIH (DaKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpusl, UCCIICIOBAHNE, HAOIIOICHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIE ydeOHbBIE JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00 yJaroImuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yibTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHUKAaTHUBHBIMH W PETYISTHBHBIMU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSATEIIbHOCTH C MOCTABJICHHBIMU LEISIMU;

UCIIOIb30BaTh MPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIONINE MOHATHS I OOBSICHEHUS OTACIIbHBIX (DaKTOB M
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUUYMHHO-CJIECJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUus (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATh MOJICTbHBIC IIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHUE XHUMHUYECKOU



peakMu — MpU PEIICHUU Y4EeOHBIX IMO3HABATEIbHBIX M MPAKTHUYECKUX 3aj]1ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHMS THUIOTE3BI MO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY>KJIECHUN;

BJQJIETh HAaBBIKAMHM CAMOCTOSITEILHOIO IIJIAHUPOBAHHUS M MPOBEICHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
polecca, CaMOCTOSTENLHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMynnpoBaTh
0000IIIeHHS ¥ BBIBOJIBI OTHOCUTENHFHO IOCTOBEPHOCTH PE3yJIbTAaTOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIONCKY METOJOB PEIICHHUsS NPAKTUYECKUX 33]ad, NPUMEHEHUIO pPa3JIMYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uaopmaumeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl UHTepHeTa), aHanmu3upoBaTh WH(OPMALIMIO Pa3IMYHBIX BUAOB U (QOpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTD u
HENPOTUBOPEUHUBOCTE;

(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IUYHBIE METOJbI NPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW [JIsl BBIMOJHEHHSA Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUI U PA3IMYHBIX IOMCKOBBIX CHCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (OpMYy  IpEACTaBICHUS
uHpopmaimu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA SA3BIK B KauyecTBE CpeICcTBa mpu pabore ¢
XUMHUYECKON HMH(pOpMalMel: TMPUMEHATh MEXIpeAMETHbIE ((pu3ndyeckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



3alaBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)KII&CMOI>1 TCMBI B XOIC JUaJIora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJbTATOB IO3HABATEIBHON ACATEIIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSTEILHO WA COBMECTHO CO CBEPCTHUKAMH IIPHU BBITIOJTHEHUU
XUMHUUYECKOTO KCIIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOTo MPOEKTa, U (POPMYITUPOBATH BBHIBOIBI
[0 PE3YyJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUM IYTEM COIJIACOBAHUS IO3UIIMKA B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpPcaIbHbIEe Y4YeOHbIe 1eliCTBHUSA:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpejlaraeMblii alropuT™M JEHCTBUU MpU
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/ady, BbIOMpaTh Haumbosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYHICCTBIISITH CAMOKOHTPOJIb JIEATEIILHOCTH HA OCHOBE CaMOaHAlu3a H
CaMOOIIECHKH.

INPEJIMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3ysIbTaThl OCBOSHUS MPOTPAMMEBI 110 XHMHH Ha YTIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHUsS BKIIOYAIOT crienuduaeckue
U1 y4eOHOT0 TpeMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JACHCTBUI
10 OCBOCHUIO, MHTEPIPETAIIUU M MIPeoOpa30BaHUIO 3HAHWM, BUIBI JCSITCIHLHOCTH
1O TOJYYCHHUIO HOBOT'O 3HAHUS W NMPUMCHCHHIO 3HAHUN B Pa3IMUYHBIX YYCOHBIX
CUTYaITUsIX, a TAK)KE B peabHBIX )KH3HCHHBIX CHTYAIUIX, CBI3aHHBIX C XUMHEH. B
nporpaMMe 10 XHMHH TPEAMETHBIC PE3yJIbTaThl MPEACTABICHBI IO TOAaM
U3YUCHUS.

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEGHMS Kypca «Opranuueckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHUU OPraHUYeCcKOu
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ poJid B 0OECHEeUEeHUH YCTOMYHUBOIO
pa3BUTHS YEIOBEUECTBA B PEILICHUU MPOOJIEM 3KOJOTMUECKOM, SHEPreTUYECKON U



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3AAHUM HOBBIX MaTEpHUajIoB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJioBeKa, a TaKXe DJKOJIOIMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIArarol1e MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSI aTroMa, THOpuaM3alMs AaTOMHBIX OpOuTalied, HWOH, MOJeKyJa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIN CKENET, (yHKIIMOHATbHAS
Tpymna, pagukai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHasl (TeomeTpuyeckas,
ONTHYECKas), HM30MEPbl, TOMOJOTMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIbI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEIWHEHHS; TEOPHH, 3aKOHBI
(mepmonnueckuii 3akon J[. M. MenneneeBa, TeopHsi CTpPOEHUS OPraHHMYECKHUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XMMHWHU, MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIHEe B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUH; MPEACTABICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dexTrl, opuentantsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCMOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKHX BELIECTB B OBITY M IPAKTHUUYECKOM
JCSTeTbHOCTH  4YeNOBeKa, OOIIMX  HAay4yHbIX MPUHLUIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA MPUMeEpE MPOU3BOJICTBA METAHOJA, TepepadboTKu HePTH);

C(POPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSTHS MpPU
OIMCAHMM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCANHEHU;

c(OpMUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JUIsl COCTABJICHHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUS! XMMHMUYECKUX PEAKLUN M PacCKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMid  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOrO OajlaHca JTUX peaklMil, peakuuii HMOHHOrO OOMeHa MyTEéM
COCTaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMHUYECKOT'0 U MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAAJICKHOCTh HM3YYECHHBIX
OpPraHMYEeCKUX BEIIECTB MO HMX COCTaBY M CTPOCHUIO K ONpeaeIEHHOMY
KJacCy/Tpynme COeAWHEHWH, JaBaTh WM Ha3BaHUSA 1O CHUCTEMAaTHYECKOM
Homenknarype (IUPAC) u npuBonuth TpUBHAIbHBIC HA3BAHHS [JIS OTACIBHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
STWJICHTIIMKONb, (EeHON, (QOopMalbIeTul, aleTalbIeru]], AaleToH, MypaBbHHAS
KHUCIIOTA, YKCYCHAsl KUCTIOTA, CTEAPUHOBAsI, OJICMHOBAS, MAJIbMUTHHOBASI KUCIIOTHI,
TTIMIWH, aJlaHuH, MajbTo3a, QPYKTO3a, aHWIWH, TUBUHUI, W30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATHh TIOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux Bemects A. M. ByriepoBa miist 00bsSCHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS;

C()OPMUPOBAHHOCTb ~ yYMEHUM  XapaKTepu3OBaTh  COCTaB,  CTPOEHHUE,
duznueckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH Pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, ITUKIOAIKAHOB, aJKEHOB, JIKaJHCHOB,
QIKWHOB, apOMaTHYECKUX YIJIEBOAOPOIOB, CIUPTOB, AalbJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, yrieBOAOB (MOHO-, AW- U TOJIMCAXaPUJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYH)  CBA3b  MEXKAYy HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XHMHUYECKHUX PEAaKIUid C HCIOJb30BAHHEM CTPYKTYPHBIX
bopmya;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYE€CKUX COSAMHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Ceipbsi (HeTh, NTPUPOAHBIA Tra3, yrojib), CHOCOOBI €ro mnepepaboTKu U
MPAaKTHYECKOE MPUMEHEHHNE MPOTYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
MeTOoJ]aX TO3HaHWs — HAONIOIEHWH, U3MEPEHUH, MOJEIUPOBAHUH, IKCTICPUMEHTE
(peaJTbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh ATH 3HAHMUS;

c(OpMUPOBAHHOCTH YMEHUS NPUMEHSATD OCHOBHBIE oreparuu
MBICIIUTEILHOM JEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CHUCTEMATHU3allUI0, BBISBIICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€M — ISl U3YYCHUS
CBOMCTB BEUIECTB U XMMUYECKUX PEAKIIUII;

c(hOPMUPOBAHHOCTh YMEHHI: BBISIBISITH B3AUMOCBSI3b XUMUYECKUX 3HAHHUM C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCMOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSCHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dopmysaM U ypaBHEHHSIM XUMHUYECKUX pEaKUUd ¢ UCHOJIb30BaHUEM (PU3MUYECKUX
BEIMYMH (Macca, OObEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOKICHUIO XMMHUYECKOM
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTb YMEHHI: MPOTHO3UPOBATh, aHAIU3UPOBATH U OIICHUBATH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BEIIECTB, UCIIOJIb30BATh MOJYYECHHBIE 3HAHUS JJISl IPUHATHS TPAMOTHBIX PEIICHHI
npoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH;

c()OPMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIbHO IUIAHUPOBATh U IMPOBOJUTH
XUMUYECKUNA JKCIEPUMEHT (IOJyYEHHE M HW3Y4YEHHE CBOMCTB OpPraHMYECKHUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJa4 MO PacHO3HAaBAaHUIO OPraHMYECKUX BEIIECTB) C COOJIOJECHUEM IPaBHII
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3YABTAThI IKCIIEPUMEHTA, AHATTM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOM HEATEIBHOCTU B LIEJSAX COXPAHEHUS CBOErO 30POBbS, OKPYXKAIOIIEH
MPUPOJHON CPeNlbl U TOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOTO JEWCTBUA HA >KUBBIE OPraHU3MBbI
OIpeAesIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMblca nmokazatens 111K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TTOUCK
XMUMHUYECKON MH(pOpMAIMU B pa3InuHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4dHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMHUYECKYIO MH(OpMAIINIO, IepepadaThiBaTh €€ U HCHOJIb30BATh
B COOTBETCTBUH C IMOCTABICHHON y4eOHOU 3a/1auei.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIEHUM MPUPOJBI, O MECTE€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ pOJIM B OOCCIICUCHUU YCTOMYMBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB JHEPTrUU, B OOCCIICUCHHH PAIlMOHAILHOTO MPUPOJIONOJIH30BaHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHS — XUMHYCCKUH OJIEMEHT, aToM, SApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OpOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs, MeTa/lInyecKasi, BOJOPOJHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peaklnu, CKOPOCTh XUMHUECKON pEeaKUh, XUMUYECKOE PaBHOBECHE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIIECHUS SHEPIUU NPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH S3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEACTABICHUA O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYISIPHOM U
HaJMOJIEKYJISIPHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHU3MaxX XUMHUYECKHUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O XMUMHUYECKOM PaBHOBECHUM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(baKTOIOrMYEeCKUE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYYEHHH M O€30MacCHOM
UCIOJIb30BAaHUM BOKHEUIIINX HEOPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATeIbHOCTA ~ YeJIOBEeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOUINE MOHATHUS TPU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHble Ha3BaHUS OTACIBHBIX
BELIECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOTO BEIIECTBA;

C(OPMUPOBAHHOCTb YMEHHSI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKLIUU IO pa3IMYHbIM NIPU3HAKaM (UHCITy
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(PeKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Apyrue); CaMOCTOSATENBHO BBIOMPATh OCHOBAHUS U KPUTEPHUH I KJIacCU(UKALIUN
M3Yy4aeMbIX BEHIECTB U XUMHUYECKUX PEAKIIHA;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaThb DSJIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€pPBOIO—YETBEPTOrO MEPHUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKAEHHOE HSHEPreTUYECKHUE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX J3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MeHeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh ~ YMEHHWI: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOM CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

C()OPMUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTh:  OKHUCIMTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpe THAPOKCOKOMIIEKCOB IIMHKA U aTFOMUHUA );



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUs
XUMUYECKUX PEAKIHUN ¢ y4€TOM MX DHEPreTHYECKUX XapaKTEPHUCTHK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHMHUYECKOW PEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaAKKE XapaKTEP CMEIICHUS] XUMUYECKOTO PABHOBECHUS TI0]T BIMSHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalllle B OCHOBE IMPOMBIILICHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUAKa,
o0lllue Hay4yHble TPUHLIUIBI XUMHYECKUX IPOU3BOJICTB; I11€J€CO00Pa3HOCTh
MIPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH M B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOILI — HAOMIOIEHWe, HW3MEPEHUE, MOJEIHPOBAHHUE,
AKCIIEPUMEHT (pealIbHbI U MBICJIECHHBIN ), UCTIONIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHUS MPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JESATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUS BBISABIISITh B3aUMOCBSI3b XMMUUYECKUX 3HAHUM C
MOHATUSIMUA M TPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TPOBOJIUTH PACUYETHI: C HCIOJIH30BAHUEM
MOHSITUM «MaccoBas JI0JISI BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLICHTPALIHSY;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peaKkiuy; 3HAYCHHUS BOJOPOJHOIO IMOKa3aTeNsl pacTBOPOB KHUCJIOT W IIEJIOYeH ¢
U3BECTHOM CTEMEHBIO JHCCOIMAIU;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEaKIMM, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOpA C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT TpHUMECH); JOJU BBIXOJA MPOAYKTa peakinuu,; OOBEMHBIX OTHOIICHHMA
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAaMOCTOSITCTILHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPXKICHUE KaueCTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIBI) HWHIWKATOPOB, HW3YyYCHUE BIIMSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamisly u  «Hemerammey) ¢
cOOJTI0/IeHUEM TIpaBuil 0€30MacHOr0 OOpAIeHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanuveMm, (OpMyJIUpPOBaThH I€Jdb HCCIEIOBAaHUS, TMPEJACTABIATh B
paznuuHOi (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U OILEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyon u jgabopaTopHbBIM 00OpYyIOBaHHMEM, OOpalIeHHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpeabl W JOCTHXEHUS €€ YCTOWYMBOIO PAa3BUTHS, OCO3HABATH OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ ydeOHO-Hay4YHas
JIUTEepaTypa, cpeacTa MaccoBoit nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XMMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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3.2 keToHbl. KapOoHOBBIE KMCTOTHI. CIIOXKHBIE 21 1 https://m.edsoo.ru/FOH8K7A2K

s¢upsl. Kupst



https://m.edsoo.ru/P7N2V3O4M
https://m.edsoo.ru/R7J0I2D2K
https://m.edsoo.ru/T3M9R5L7Q
https://m.edsoo.ru/O8M5C0D7R
https://m.edsoo.ru/O5F9X4H3N
https://m.edsoo.ru/C8X9Q7P7R
https://m.edsoo.ru/D9E8C8B6J
https://m.edsoo.ru/F9H8K7A2K

3.3 VYraeBoabl 9 https://m.edsoo.ru/DSR3M3LIA
Uroro no pazneny 41
Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeuHeHnst

4.1 Amunbl. AMUHOKHCIOTHI. benku 12 https://m.edso0.ru/E7Q8X8U4S
Nroro no pazneny 12
Paznen S. BoicOkOMOJIEeKYJISIPHBIE COCTMHEHUS

5.1 BricoKkoOMOIeKyIIpHBIE COCUHCHUS 6 https://m.edsoo.rulJ6E3P2V3Q
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME



https://m.edsoo.ru/D5R3M3L9A
https://m.edsoo.ru/E7Q8X8U4S
https://m.edsoo.ru/J6E3P2V3Q

11 KUIACC

HaunmeHoBaHue pa3iesioB U TeM

KoaunuecTBo yacoB

DJIeKTPOHHBIE (LM pPOBHIE)

Ne i/m Kourposbubie | IlpakTuyeckue
NMpoOrpaMMmbl Bcero o0pa3oBaTeibHbIE pecypehl
padoTHhI padoThI
Pa3nen 1. Teoperuueckne 0CHOBBI XUMHH
Crpoenue aroma. [leprnoguuecknii
IT
1.1 SAKOH 1 LICpHOAMHICCKaA crcTema 9 https://m.edsoo.ru/L4U8E4S7C
XHMHUYECKHUX 3JieMeHTOB /I. U.
Menpeineesa
C .M §]
1.2 TPOCHHE BELIECTRA. MIHOTOODpAsHe 11 1 https://m.eds00.ru/S8T5V6K8C
BEIIECTB
1.3 XUMHUUYECKHE PEaKITUU 19 1 3 https://m.edsoo.ru/O8P9F6R4A
Wroro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumus
2.1 Hemeramier 31 https://m.edso00.ru/Z5C7K4B6Z
2.2 MeTanisl 23 https://m.edso0.ru/S3L2P4M9J
Hroro mo pazneny 54
Paznen 3. XumMus u JKM3Hb
M . X
3.1 CTOAPT MOSHAHITL B XHMIH. AHMIAH 9 https://m.eds00.ru/O9P8S0Q1W
J)KU3Hb
Hroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10
1 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/L4U8E4S7C
https://m.edsoo.ru/S8T5V6K8C
https://m.edsoo.ru/O8P9F6R4A
https://m.edsoo.ru/Z5C7K4B6Z
https://m.edsoo.ru/S3L2P4M9J
https://m.edsoo.ru/O9P8S0Q1W

HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTHnueckue
padoThI

Jara
H3Y4YeHUA

DJIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaTesbHbIE peCypehl

[Ipenmer u 3HaueHUE
OpraHUYeCcKON XUMUH,
MpeACTaBICHUE O MHOT000pa3uu
OpraHUYECKUX COEANHECHUI

https://m.edso00.ru/C9G271V1U

DJIEKTPOHHOE CTPOEHUE aTOMa
yriiepoaa (OCHOBHOE U
BO30YXJIEHHOE COCTOSIHHUS).
BanenTHbie BO3MOXKHOCTH aTOMa
yriepoaa

https://m.edsoo.ru/U5U1S214Y

XuMu4deckas CBs3b B
OpPraHWYECKUX COCTUHCHUSX.
MexaHu3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CITOCOOBI
pa3phiBa CBsI3EH

https://m.edso00.ru/O8VIK1Y9U

Teopus cTpoeHUs OPraHUYECKUX
coenquHenniit A. M. byrneposa

https://m.edsoo.ru/YOP7N2R2B

Bunbl uzomepun: CTpykTypHas,
MIPOCTPAHCTBEHHAsI. DJIEKTPOHHBIE
3¢ eKTh B MOJIEKYTIax
OpraHMYECKUX COEANHECHHI

https://m.edsoo.ru/F4H4M4M3S

[Ipencrapienue o Kiaccuukauu
U CUCTEMaTHYECKas

https://m.edso00.ru/T1Y4K9M6N



https://m.edsoo.ru/C9G2Z1V1U
https://m.edsoo.ru/U5U1S2I4Y
https://m.edsoo.ru/O8V9K1Y9U
https://m.edsoo.ru/Y0P7N2R2B
https://m.edsoo.ru/F4H4M4M3S
https://m.edsoo.ru/T1Y4K9M6N

nomenkarypa (IUPAC)
OpraHUYECKUX BELIECTB

Knaccudukanus peakuuii B
OpraHUYECKON XUMUU

https://m.edsoo.ru/R2R1A5J0I

Cucrematuszanuus u o0o01eHne
3HAHUI IO TEME

https://m.edso00.ru/D8O3P5Y2G

AJKaHBI: TOMOJIOTHUECKUHN PSII,
oOmras hopmyJsia, HOMEHKJIATypa U
U30MEpHs, JJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/X9H6COV4E

10

q)mnqecmle U XUMHYCCKHUC
CBOMCTBA aJIKaHOB

https://m.edsoo.ru/U0T8M5D2U

11

HaxoxeHne ainkaHoB B IPHPOJIC.
Crnoco0bI oy4eHus u
NpUMEHEHUE aJKaHOB

https://m.edsoo.ru/Y6L4I8E5]

12

[uxnoankausl: o0mas hopmya,
HOMEHKJIATypa ¥ U30MEpPHS,
0COOEHHOCTH CTPOCHUS U
XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTYYCHUS ¥ TPUMEHEHHE

https://m.edsoo.ru/L3M00Q4G4H

13

Pemenune pacu€tHbix 3a7a4 Ha
onpeesIeHU e MOJIEK YIS pHOM
(hOpMYIIBI OPraHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOASIIUX B
ero cocraB. CucreMaTu3amnus u
0000111eHrEe 3HAHMH 110 TEME

https://m.edso00.ru/O1T3VINLX



https://m.edsoo.ru/R2R1A5J0I
https://m.edsoo.ru/D8O3P5Y2G
https://m.edsoo.ru/X9H6C0V4E
https://m.edsoo.ru/U0T8M5D2U
https://m.edsoo.ru/Y6L4I8E5J
https://m.edsoo.ru/L3M0Q4G4H
https://m.edsoo.ru/O1T3V1N1X

14

AJIKEHBI: TOMOJIOTHYECKUM I,
obmras opmysia, HOMEHKJIATypa,
3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE
MosiekyJl. CTpyKTypHasi U LUC-
TpPaHC-U30MEPHUSI AJIKEHOB

https://m.eds00.ru/Q2Z7Z7Y9R

15

dusnueckre U XUMUYECKUE
CBOMCTBa ajikeHOB. [IpaBuino
MapkoBHUKOBA

https://m.edsoo.ru/U4X0H9Y8N

16

Crioco0s! osTyueHus: 1
PUMEHEHUE aJIKEHOB

https://m.edsoo.ru/E6P4M201M

17

[TpakTuueckas padora Ne 1 o
teme "[losydeHue sTuIeHa U
M3y4YeHUE €ro CBOUCTB"

https://m.edsoo.ru/BOR1IW2X7L

18

Pemenue pacu€THbixX 3a/1a4 Ha
OINpeENeHNE MOJIEKYJIIPHON
(hOpMYITBI OPraHUYECKOTO
BEIECTBA

https://m.edso0.ru/Y5X0S20Q0N

19

AJKaIieHbl: CONpsDKEHHEBIE,
M30JIMPOBAHHEIE,
KymyJupoBaHHbIe. OcOOEHHOCTH
AIIEKTPOHHOT'O CTPOEHUS

https://m.edso0.ru/O6L4F3E60

20

XHUMHUYECKUE CBOUCTBA
CONPsKEHHBIX JUEHOB

https://m.edso00.ru/C1H6S1S3S

21

CriocoObI momyYeHus U
NPUMEHCHHUE aJIKa/IMCHOB

https://m.edsoo.ru/E5Z3G5R1L

22

AJIKMHBI: TOMOJIOTUYECKHUI PsijI,
obmras hopmysia, HOMEHKJIATypa,

https://m.edso0.ru/Z8L0D4R4G



https://m.edsoo.ru/Q2Z7Z7Y9R
https://m.edsoo.ru/U4X0H9Y8N
https://m.edsoo.ru/E6P4M2O1M
https://m.edsoo.ru/B0R1W2X7L
https://m.edsoo.ru/Y5X0S2Q0N
https://m.edsoo.ru/O6L4F3E6O
https://m.edsoo.ru/C1H6S1S3S
https://m.edsoo.ru/E5Z3G5R1L
https://m.edsoo.ru/Z8L0D4R4G

AIIEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHHE
MOJIEKYI, (PU3NYECKUE CBOWCTBA

23

XHUMHUYECKHE CBOMCTBA AJIKUHOB

https://m.edsoo.ru/16Z7S6U9l

24

KauecTBeHHbIE peakiuu Ha
TPOMHYIO CBSI3b

https://m.edso0.ru/CO9W0Y6S6R

25

CriocoOs! oyyeHus 1
NpUMEHEHNE aJIKMHOB

https://m.edsoo.ru/L5X7C4G8E

26

Pemenue 3anay: pacuérel o
YPaBHEHHMIO XMMUYECKON PEaKIUU

https://m.edso0.ru/C8P57971K

27

Cucrematuszanusa U o0001eHne
3HAHUH 110 TeMe

https://m.edso0.ru/O0W4L6H40Q

28

ApEeHbI: TOMOJIOTUYECKUH PS,
obmrast hopmysia, HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI O€H30J1a U TOIYOJIa, UX
(dusnueckre CBOMCTBa

https://m.edsoo.ru/F3C4B209W

29

XHWMHUYECKHE CBOKCTBA aPEHOB:
peaKny 3aMenIeHus

https://m.edsoo.ru/L7U2L1\W8S

30

XHWMHUYECKHE CBOKCTBA aPEHOB:
PEaKIU MPUCOSTUHECHHS,
OKHCJICHHE TOMOJIOTOB OeH30J1a

https://m.edsoo.ru/R6U319G8B

31

Oco0eHHOCTH XUMUYECKUX
CBOWMCTB CTHUpOJIa

https://m.edso00.ru/S4C5B4V1X

32

Pemenue pacuérHbixX 3a1a4 Ha
OINpEENEeHNE MOJIEKYJIIPHON
(hOpMyITBI OPraHUYECKOTO

https://m.edso0.ru/W4J6S1T41



https://m.edsoo.ru/I6Z7S6U9I
https://m.edsoo.ru/C9W0Y6S6R
https://m.edsoo.ru/L5X7C4G8E
https://m.edsoo.ru/C8P5Z9Z1K
https://m.edsoo.ru/O0W4L6H4Q
https://m.edsoo.ru/F3C4B2O9W
https://m.edsoo.ru/L7U2L1W8S
https://m.edsoo.ru/R6U3I9G8B
https://m.edsoo.ru/S4C5B4V1X
https://m.edsoo.ru/W4J6S1T4I

BC€OICCTBA

33

CriocoObI TomyYeHHs U
MPUMEHEHUE apEHOB

https://m.edso0.ru/O0Z5A80Q7R

34

I'eneTnueckas cBs3b MEXKIY
Pa3IUYHBIMU KJIACCaMU
YIJIEBOIOPOIOB

https://m.edsoo0.ru/M3K8G1B9Z

35

Pacuérel o ypaBHEHHIM
XUMHYECKUX PEaKIIHil.
Cucrematuszanusa U o0001eHNE
3HAHHUH I10 TEME

https://m.edsoo.ru/\W8T9K7V7B

36

ITpuponnsii ra3. [lonyTtasle
He(TsHbIE ra3bl

https://m.edso0.ru/X3S0V3M5wW

37

KaMeHHBIif yroJib ¥ TPOAYKThI €r0
nepepadoTKu

https://m.edsoo.ru/D5P5N7E2J

38

HedTb u criocobs eé
nepepaboTku. [Ipumenenmne
MPOAYKTOB MepepadoTKu HedTH

https://m.edsoo.ru/J7Z7E7A0W

39

I'eneTnueckas CBSI3b MEXIY
pa3IMYHBIMU KJIaCcCaMHu
YIJIEBOIOPOIOB

https://m.edsoo.ru/M\W6W1M4A5R

40

I"asorenonponsBoaHbIE
YII€BOJOPOIOB: IEKTPOHHOE
CTPOCHHUE; PEAKIIUH 3aMEILCHUS
rajioreHa

https://m.edsoo.ru/VV4X1R2Z7F

41

JleiicTBHE 1Ien0YEi Ha
rajoreHIpon3BOIHBIE.
BzaumopeiicTBue
JUTAI0OTeHAIKAaHOB C MarHueM u

https://m.edso00.ru/O8Z79G2K3C



https://m.edsoo.ru/O0Z5A8Q7R
https://m.edsoo.ru/M3K8G1B9Z
https://m.edsoo.ru/W8T9K7V7B
https://m.edsoo.ru/X3S0V3M5W
https://m.edsoo.ru/D5P5N7E2J
https://m.edsoo.ru/J7Z7E7A0W
https://m.edsoo.ru/W6W1M4A5R
https://m.edsoo.ru/V4X1R2Z7F
https://m.edsoo.ru/O8Z9G2K3C

[IHKOM

42

Cucrematusanus 1 00001IeHHE
3HaHUM MO pa3aeny
"VYrnesomopoasr"

https://m.edsoo.ru/U1J5P9M1J

43

KonTtponsHas pabota o reme
"VraeBonopoas!"

https://m.edso00.ru/S9Q9Y6G8N

44

[TpenenbHbIC OHOATOMHBIC
CITUPTHI: TOMOJIOTUYECKUN PSI,
obmras (hopmyiia, CTpoeHUe
MOJIEKYJI, U30MEPHs,
HOMEHKJIaTypa, Kiaccu pukausi,
¢du3nUecKkue cCBoicTBa

https://m.edso0.ru/S2EIN7P2Y

45

XUMHYECKHE CBOMCTBA
MpeebHBIX OHOATOMHBIX
CIIUPTOB

https://m.edso0.ru/K8D5Q3H9V

46

Crnoco0bI Oy4YeHus u
NPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/\V8G7P9D8Q

47

[TpocTeie 3uphl: HOMEHKIATypa
U U30MepHsi, 0COOEHHOCTH
(bU3NUECKUX U XUMHYECKUX
CBOICTB

https://m.edsoo.ru/Z3X6J9E5R

48

MHOroaToMHbI€ CIIUPTHI:
STUJICHTIIMKOJb U TIIMIEPUH, HX
(bu3HYeCcKre 1 XUMUYECKUE
CBOMCTBa

https://m.edso00.ru/X30Q308G0S

49

Crioco6s! mosyueHus: 1
NPUMEHEHNE MHOT 0aTOMHBIX

https://m.edsoo.ru/A7U3Y1J9K



https://m.edsoo.ru/U1J5P9M1J
https://m.edsoo.ru/S9Q9Y6G8N
https://m.edsoo.ru/S2E1N7P2Y
https://m.edsoo.ru/K8D5Q3H9V
https://m.edsoo.ru/V8G7P9D8Q
https://m.edsoo.ru/Z3X6J9E5R
https://m.edsoo.ru/X3Q3O8G0S
https://m.edsoo.ru/A7U3Y1J9K

CIIUPTOB

50

@DeHOJI: CTPOEHUE MOJIEKYJIBI,
¢du3nyeckue cBoMCTBA.
ToxkcuyHOCTH peHoIIa

https://m.edsoo.ru/D7 11W3N9J

o1

XUMHYECKHE CBOMCTBA (eHOIIa

https://m.edso0.ru/O4M5L7U8Z

52

CriocoOs! oyyeHus 1
npUMeHeHue GpeHomna

https://m.edsoo.ru/BAN5S5A6K

53

[TpakTueckas padbora Ne 2.
Pemenue sxcneprMeHTaIbHbIX
3azma4 1o teme "CrnupTsl 1
¢denombr"

https://m.edsoo.ru/U8J9uU9V7J

o4

Cucrematuszanusa U o0001eHne
3HAHUH 110 TeEME

https://m.edsoo.ru/NSAQA7030

55

ANbIeruipl 1 KETOHBI:
DIIEKTPOHHOE CTPOCHHE
KapOOHUJIbHOM I'pyIIIbI;
TOMOJIOTHUYECKHE PSIbI, 00TIIast
dbopMya, usomepus u
HOMEHKJIaTypa

https://m.edso0.ru/Z5Y2G5L5C

56

ANbIEruibl U KETOHBI:
¢du3nyeckne CBONCTBA; peaKuu
MPUCOEIUHEHUS

https://m.edsoo.ru/FSA0M2F7J]

57

Peaknuu okucieHusa u
KaueCTBEHHBIE PEAKIIUU
AJIBJIETUI0B U KETOHOB

https://m.edsoo.ru/K8B3L6X0ON

58

CriocoObI MOJTYYEHHUS aJIbJICTHI0B
U1 KETOHOB

https://m.edso0.ru/N203R1G9P

59

OIHOOCHOBHBIE MPEEIbHBIC

https://m.edsoo.ru/Z0H2A2G7T



https://m.edsoo.ru/D7I1W3N9J
https://m.edsoo.ru/O4M5L7U8Z
https://m.edsoo.ru/B4N5S5A6K
https://m.edsoo.ru/U8J9U9V7J
https://m.edsoo.ru/N5A0A7O3O
https://m.edsoo.ru/Z5Y2G5L5C
https://m.edsoo.ru/F3A0M2F7J
https://m.edsoo.ru/K8B3L6X0N
https://m.edsoo.ru/N2O3R1G9P
https://m.edsoo.ru/Z0H2A2G7T

KapOOHOBBIE KUCIIOTHI,
O0COOCHHOCTH CTPOCHHS UX
MOJIEK YT

60

N3omepust u HOMEHKIaTypa
KapOOHOBBIX KUCJIOT, UX
¢u3nyeckue cBoicTBa

https://m.edsoo.ru/F2L3H3N1Y

61

XUMHYECKHE CBOWCTBA
IPEeAeIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KMCIIOT

https://m.edsoo.ru/M4X0E3J8N

62

OcoOeHHOCTH CBOMCTB
MYPaBbHHOW KHCJIOTBI.
MHuoroo0pasue KapOOHOBBIX
KHCIIOT

https://m.edso0.ru/Q6T8NIY6G

63

OcobeHHOCTH CBOMCTB:
HeNpeeNbHbIX U apOMaTUY€CKUX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUIPOKCUKApOOHOBBIX KHUCIIOT.
[TpencraBuTenu BBICILINX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/199Q3E3E0Z

64

ITonsitue o IIPOU3BOIHBIX
Kap6OHOBBIX KHUCIIOT

https://m.edso0.ru/\V201H9Y9K

65

Crioco0s! osTyueHus: 1
NPUMEHEHNE KapOOHOBBIX KUCIOT

https://m.edsoo.ru/F5R1S6X4F

66

CroxHbI€ 3UPBHIL:
TOMOJIOTHYECKUH PsijI, 001mast
dbopMya, u3omMepus 1
HOMEHKJIaTypa

https://m.edsoo.ru/\VOA7R1B8T

67

dusznueckre U XUMHYEeCKIe

https://m.edso0.ru/FOC1B0OV5S



https://m.edsoo.ru/F2L3H3N1Y
https://m.edsoo.ru/M4X0E3J8N
https://m.edsoo.ru/Q6T8N9Y6G
https://m.edsoo.ru/I9Q3E3E0Z
https://m.edsoo.ru/V2O1H9Y9K
https://m.edsoo.ru/F5R1S6X4F
https://m.edsoo.ru/V0A7R1B8T
https://m.edsoo.ru/F0C1B0V5S

cBolicTBa 3(UpoB

68

Pemenue pacy€THbIX 3a1a4: 10O
YPaBHEHHIO XUMHYECKON
peakinu, Ha OnpeAesIeHue
MOJIEKYJIApHOU (HOpMYyIIbI
OpPraHUYECKOro BEIIECTBA

https://m.edsoo.ru/M90O1B4B6A

69

ITpakTueckas padota Ne 3.
Pemenne sxcrepuMeHTa bHBIX
3aga4 o reme "KapO6oHoBbie
kucnotel. CrioxHbie 3¢upsr”

https://m.edsoo.ru/N4F7Z805Y

70

XKupsl: ctpoeHue, pU3HIECKUE U
XHUMHYECKUE CBOIMCTBA (THIPOJIN3)

https://m.edsoo0.ru/Z9E305T5R

71

Oco0GeHHOCTH CBOWCTB KHUPOB,
COZlepKAIMX OCTATKH
HEMNPEACIBbHBIX XXUPHBIX KUCJIOT.
Kupsl B npupone

https://m.edsoo.ru/W7X3E0AOM

72

MpI1a KaK COJIM BBICIITHX
KapOOHOBBIX KHCJIOT, UX MOIOIIICE
nevicteue. Ilonsarue o
CHUHTETHYECKUX MOIOIINX
cpenctBax (CMC)

https://m.edsoo.ru/J5G5W5W1W

73

I'enernueckas CBSI3b
YIJIEBOJIOPOIOB U
KHUCIIOPOJICOJIEPKALLINX
OpraHHYECKUX BEIIECTB

https://m.edsoo0.ru/\VV3J9U6T2S

74

Pacuérsl mo ypaBHEHUSIM
XUMHYECKUX PeaKIHii

https://m.edsoo.ru/L7F2C3Z7R

75

Cucrematusanusa u 00001eHne

https://m.edsoo.ru/VV3D1E5I17S



https://m.edsoo.ru/M9O1B4B6A
https://m.edsoo.ru/N4F7Z8O5Y
https://m.edsoo.ru/Z9E3Q5T5R
https://m.edsoo.ru/W7X3E0A0M
https://m.edsoo.ru/J5G5W5W1W
https://m.edsoo.ru/V3J9U6T2S
https://m.edsoo.ru/L7F2C3Z7R
https://m.edsoo.ru/V3D1E5I7S

3HAHUH IO TEME

76

OO01mas XxapakTepucTuKa
YIJI€BOJOB U KilaccH UKaLus
yI1€BO0B (MOHO-, TU- U
MOJI CaXapHIbl)

https://m.edsoo.ru/\V9D4B4N5A

77

Momnocaxapunsl: puzndeckue
CBOMCTBA U HAXO0XKIECHHUE B
npupose

https://m.edsoo.ru/HOH5B0Q5J

78

[IpumeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3ZHEEATeIIbHOCTU
opraHusma

https://m.edsoo.ru/M5W4E2L 0N

79

Hucaxapuisl: caxapo3a, MajJbTO3a
n nakro3a. Haxoxnenne B
NpUPOJE U IPUMEHEHNE
JMcaxapuoB

https://m.edsoo.ru/F8X8V203R

80

[Tonucaxapuasl: CTpOEHHUE
MaKpOMOJIeKyY, pu3ndecKue u
XUMHUYECKUE CBOWCTBA,
MIPUMEHCHUE

https://m.edsoo.ru/EQSR9DON4Y

81

[TonATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

https://m.edso00.ru/F8G4S20Q2S

82

Perienue pacueTHbIX 3a/1a4 Ha
ofpeseNeHre JOJIU BbIX0/1a
MPOAYKTa PEaKIUH OT
TEOPETHYECKU BO3MOXKHOT O

https://m.edsoo.ru/B6YOHOPOX

83

Cucrematusanusa U 00001eHne
3HAHUH MO pas3aeny

https://m.edso00.ru/13G8I1T5Z

84

KonTtponsHas pabota o reme

https://m.edsoo.ru/U3H7R611Z



https://m.edsoo.ru/V9D4B4N5A
https://m.edsoo.ru/H0H5B0Q5J
https://m.edsoo.ru/M5W4E2L0N
https://m.edsoo.ru/F8X8V2O3R
https://m.edsoo.ru/E9R9D0N4Y
https://m.edsoo.ru/F8G4S2Q2S
https://m.edsoo.ru/B6Y0H0P0X
https://m.edsoo.ru/I3G8I1T5Z
https://m.edsoo.ru/U3H7R6I1Z

"Kucnopozaconepxaime
OpraHUYECKHE COeTMHEeHU"

85

AMUHBL K1accuuKanus,
CTPOEHUE MOJIEKYJI, 001Iast
dbopmya, uzomepus,
HOMEHKJIaTypa ¥ (PU3UICCKHE
CBOVICTBa

https://m.edsoo.ru/X6WO0OL4P2C

86

XHUMHUYECKHE CBOMCTBA
amipaTUueCKuX aMUHOB

https://m.edsoo.ru/U707U5M3G

87

AnnnmH: CTPOCHUC aHHUJIMHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHUJIMHA

https://m.edsoo.ru/H8X5D1J4W

88

Crioco06s! osTyueHus: 1
NpUMEHEHUE am(aTHIeCKuX
aMHHOB

https://m.edsoo.ru/\VV3S6J4P3I

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nu3oMepus, (PU3MIECKUEe CBOMCTRA.
OTaenbHBIC IPENCTABUTENH Ol-
AMHHOKHUCJIOT

https://m.edso0.ru/EQC3K8G7F

90

XuMHYECKHEe CBOMCTBA
AMUHOKHCJIOT, UX OMOJIOTHYSCKOe
3HAaYeHUE aMHHOKHUCIOT. CUHTE3 U
TUAPOIIU3 TIETITH]IOB

https://m.edso0.ru/O310Z8L2Y

91

benku kak npupoaHsbie
MOJIMMEPBI; CTPYKTYPBI OEIKOB

https://m.edsoo.ru/I6F3C9X9Z

92

XUMHUECKIE CBOUCTBA OEJIKOB

https://m.edso0.ru/T9X1A9Y8S

93

AzoTconaepikaiime
reTepOIUuKINYCCKUC COCAMHCHU .

https://m.edso00.ru/02Z9S9H20



https://m.edsoo.ru/X6W0L4P2C
https://m.edsoo.ru/U7O7U5M3G
https://m.edsoo.ru/H8X5D1J4W
https://m.edsoo.ru/V3S6J4P3I
https://m.edsoo.ru/E9C3K8G7F
https://m.edsoo.ru/O3I0Z8L2Y
https://m.edsoo.ru/I6F3C9X9Z
https://m.edsoo.ru/T9X1A9Y8S
https://m.edsoo.ru/O2Z9S9H2O

HyxnenHoBbI€ KMCIOTHIL: COCTaB,
CTpOeHHE U Ouosoruyeckas poib

94

[TpakTnueckas padota Ne 4.
Perienue sxcneprMeHTaIbHBIX
3az1a4 1o teMe "A3zorconepxaniue
OpraHUYeCcKUe CoeTMHEeHu"

https://m.edsoo.ru/ASEQUSLIK

95

ITpakTueckas padbota Ne 5.
Pemenue sxcrepumMeHTaIbHBIX
3az1a4 o Teme "Pacno3naBaHue
OpPraHUYEeCKUX COCTUHEHUI"

https://m.edsoo.ru/P4N4ASB6L

96

KonTpomnbHas pabora mmo reme
"A3zoTcoaeprKalle OpraHuyecKue
coenuHenus"

https://m.edsoo.ru/QON6T3R9J

97

OCHOBHEIC HOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX
COCIMHCHNI 1 METOIBI MX CHHTE3a
—TIOJIUMEPU3AIUS U

MMOJINKOHCH CaITHsI

https://m.edsoo.ru/14B1S8Z2E

98

IInacTmaccrl. YTromsanus u
nepepadoTKa MIacTHKa

https://m.edsoo.ru/E5F2Z4X9U

99

DnacToMepbl: HaTypaJbHbIN
CHHTETHYEeCKHe Kayuyku. Pe3nna

https://m.edsoo.ru/I8A6J015U

100

BosnokHa: HaTypaibHbIE,
HCKYCCTBEHHbIE, CHHTETHYECKHE.
[Tomumeps! cenuanbHOro
Ha3Ha4YCHHUS

https://m.edsoo.ru/D7L0A8F8L

101

[TpaxkTuueckas padota Ne 6.
Pemenne OKCIICPUMCEHTAJIBHBIX

https://m.edsoo0.ru/Q916R6R8H



https://m.edsoo.ru/A5E9U8L9K
https://m.edsoo.ru/P4N4A8B6L
https://m.edsoo.ru/Q0N6T3R9J
https://m.edsoo.ru/I4B1S8Z2E
https://m.edsoo.ru/E5F2Z4X9U
https://m.edsoo.ru/I8A6J0I5U
https://m.edsoo.ru/D7L0A8F8L
https://m.edsoo.ru/Q9I6R6R8H

3a7a4 o reMe "Pacno3HaBanue
IJJACTMACC ¥ BOJIOKOH"

O000I11IIEHNE U CUCTEMATU3AIUAS
W3YYEHHOr0 MaTeprasa o TeMe

102 " 1 https://m.eds00.ru/Y8G3H7Q1T
BricokoMoneKyIsipHbIe
COEIMHEHUS"
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/Y8G3H7Q1T

11 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KourpoJabunie
Bcero P
padoThbI

IIpakTnuyeckue
padoThbI

Jara
H3Y4YeHU

JJIeKTPOHHBIe HU(poBbIE
oOpa3oBaTe/bHbIC peCypchl

Atom. CocTaB aTOMHBIX SiIEp.
Xumudeckui saemMenT. M30Tors!

https://m.edsoo.ru/B308B6G8I

CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB, KBAaHTOBBIE UK CIIa

https://m.edsoo.ru/H9Z1P9T5J

Krnaccudukanus xummudeckux
3IIEMEHTOB (S-, p-, d-, f-amemMmenTHI)

https://m.edsoo.ru/B7U6U4A9H

PacnipenesneHue 37eKTPOHOB 110
ATOMHBIM OPOUTAJISIM

https://m.edsoo.ru/T4V4N2S0X

OneKTpOHHbIE KOH(UTYpaluu
aTOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUHU

https://m.edso00.ru/H9O8G5HOP

ONeKTPOHHBIE KOH(UTYpaluu
MOHOB. DJIEKTPOOTPHULIATEIBHOCTD

https://m.edsoo.ru/W2D7V4R3W

Ilepuoanyeckuii 3aK0H U
Ilepuoanueckas cucrema
XHUMHYECKuX 3eMmerToB [. U.
MenneneeBa, CBSI3b C COBPEMEHHOMN
TEOpHUEN CTPOEHUS aTOMOB

https://m.edsoo.ru/\VOBSR3F7D

3aKOHOMEPHOCTH U3MEH CHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMU MTPOCTHIX U
CJIO’KHBIX BEIIECTB 110 TPYIIIAM U
nepuoaam

https://m.edsoo.ru/KOUSH7T6I



https://m.edsoo.ru/B3O8B6G8I
https://m.edsoo.ru/H9Z1P9T5J
https://m.edsoo.ru/B7U6U4A9H
https://m.edsoo.ru/T4V4N2S0X
https://m.edsoo.ru/H9O8G5H0P
https://m.edsoo.ru/W2D7V4R3W
https://m.edsoo.ru/V0B8R3F7D
https://m.edsoo.ru/K0U8H7T6I

Cucrematusanusg 1 00001IeHIE
3HaHUH 10 TEME

https://m.edso0.ru/0O6X1C6Z8M

10

Buner xuMudueckoi cBs3H.
MexaHu3Mbl 06pa3oBaHus
KOBAJIGHTHOM CBs3H. BomopogHas
CBA3b. MEXMOJIEKYJIISIpHBIE
B3aHMMOJICHCTBUS

https://m.edso0.ru/O2Y8A7D50Q

11

BajleHTHOCTD M BajIeHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b
AJIEKTPOHHOM CTPYKTYPHI MOJIEKYJT
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/D4F0X6I11N

12

[TpencraBieHrs 0 KOMILIEKCHBIX
COCIMHEHHSX: COCTaB U
HOMEHKJIATypa

https://m.edsoo.ru/M607M5H8Q

13

BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THIIbI
KPUCTAJUTMYECKUX PEIIETOK U
CBOICTBA BEILIECTB

https://m.edsoo.ru/K4V0S1L2D

14

[ToHsiTHE O AUCHIEPCHBIX CHCTEMAX.
[IpencraBieHne 0 KOJIOUIHBIX
pacTBOpax

https://m.edso00.ru/N2Q9T7M2G

15

HcTuHHBIE paCcTBOPBL:
HACBIIICHHbIE U HEHACBILL[EHHbIE,
PacTBOPHUMOCTD.
Kpucramioruapatst

https://m.edsoo.ru/X3D3K4M9L

16

CriocoObI BEIpaKEHUS
KOHIICHTPAIMH PacTBOPOB

https://m.edsoo.ru/X4GOL8DSE

17

Pemenue 3aga4 ¢ HCIIOIB30BaHUEM

https://m.edsoo.ru/C1J2X8I13D



https://m.edsoo.ru/O6X1C6Z8M
https://m.edsoo.ru/O2Y8A7D5Q
https://m.edsoo.ru/D4F0X6I1N
https://m.edsoo.ru/M6O7M5H8Q
https://m.edsoo.ru/K4V0S1L2D
https://m.edsoo.ru/N2Q9T7M2G
https://m.edsoo.ru/X3D3K4M9L
https://m.edsoo.ru/X4G0L8D8E
https://m.edsoo.ru/C1J2X8I3D

IOHSATHH "MaccoBas 10
pacTBOpEHHOIO BemecTna',
"MoJsipHas KOHIIeHTpaus"

18

Krnaccuduxanus u HoMeHKIaTypa
HEOPraHMYECKHX BEIIECTB

https://m.edsoo.ru/O9L5P80O5A

19

CucreMatusanus 1 00001IeHUE
3HAHUH 110 TEME

https://m.edso0.ru/18Q4Q0K70Q

20

KonTponsHas pabora mo remam
"Ctpoenue atoma. [lepuognyeckuii
3akoH U [lepuoanyeckas cucrema
XUMHUYECKHUX 3JIeMeHToB /I. U.
Menneneesa", "Ctpoenue
BemiecTBa. MHorooopasue
BerecT"

https://m.edso0.ru/N2TO0A3D5Z

21

Krnaccudukanus XuMmudaeckux
peaKuuii B HEOPraHUYECKOU 1
OpraHMYECKON XMMUHU. 3aKOH
COXpaHEHHs MacChl BELIECTB; 3aKOH
COXpPaHEHMS U MPEBPAILCHUS
SHEPIruy MPU XUMUYECKUX
peakuusax

https://m.edsoo.ru/DOL4AK6KA4I

22

TennoBbie 3G HEKTh XUMUYECKUX
peakuuii. TepMoXxumMuyueckrue
ypaBHEHUS

https://m.edsoo.ru/R5M405T21

23

Brruuciienus no ypaBHEHUsIM
XUMHUUYECKUX PEaKLHil 1
TEPMOXUMHUYECKUM YPaBHEHUSAM

https://m.edso0.ru/R3S4J3B9T

24

CKOpOCTh XUMHUYECKOU peaKInu, eé
3aBUCHUMOCTb OT Pa3IM4YHbIX

https://m.edsoo.ru/TOY1X8N4H



https://m.edsoo.ru/O9L5P8O5A
https://m.edsoo.ru/I8Q4Q0K7Q
https://m.edsoo.ru/N2T0A3D5Z
https://m.edsoo.ru/D0L4K6K4I
https://m.edsoo.ru/R5M4O5T2I
https://m.edsoo.ru/R3S4J3B9T
https://m.edsoo.ru/T0Y1X8N4H

¢dakropos. Katammis u
KaTaJIu3aTOPhl

25

I'omorenusie u reTCPOrcHHbIC
peaKiun

https://m.edsoo.ru/A5Y7R6D50Q

26

[TpakTnueckas pabota Ne 1 mo Teme
"BnustHue pa3nuyHbIX (paKTOpOB Ha
CKOPOCTh XUMHUYECKOH peakiuu"

https://m.edsoo.ru/X4ROR8U9IM

27

OO6patumMbie 1 HEOOpaTUMBbIE
peakiuu. XMMHUYECKOe PaBHOBECHE

https://m.edsoo.ru/Y3B3D208J

28

[TpaxkTueckas pabota Ne 2 o teme
"BnausiHue pa3nuyHbIX (PaKTOPOB Ha
IIOJIOKEHUE XUMHYECKOTO
paBHOBecus"

https://m.edsoo.ru/S6D4NQU4E

29

DIIEKTPOIMTHYECKAS U CCOITAALIHS.
CusibHBIC U CJTa0bI€ DJICKTPOJIUTHI.
CreneHp auccouuaniu

https://m.edsoo.ru/U8L5Z3Y0OM

30

HonHoe nponusBeeHNnE BOBI.
Cpena BOIHBIX pacTBOPOB.
Bonopoansiit nokazatens (pH)
pacTBOpa

https://m.edsoo.ru/M904W0K4Y

31

I'maponus comeii. Peakuuu,
MPOTEKAIOIINE B pAaCTBOPAX
AIEKTPOJIUTOB

https://m.edsoo.ru/\W6 X0F7Q3A

32

[TpaxkTnueckas padota Ne 3 mo Teme
"XumMuyeckne peakuuu B
pacTBOpax 3J1EKTPOJIUTOB"

https://m.edsoo.ru/\VVOY2E9QE2B

33

OKHUCIIUTENTBLHO-
BOCCTAaHOBUTEIbHBIC PEAKIINH.

https://m.edso0.ru/R2J6X7C00



https://m.edsoo.ru/A5Y7R6D5Q
https://m.edsoo.ru/X4R0R8U9M
https://m.edsoo.ru/Y3B3D2O8J
https://m.edsoo.ru/S6D4N9U4E
https://m.edsoo.ru/U8L5Z3Y0M
https://m.edsoo.ru/M9O4W0K4Y
https://m.edsoo.ru/W6X0F7Q3A
https://m.edsoo.ru/V0Y2E9E2B
https://m.edsoo.ru/R2J6X7C0O

Baxueiinie okuciuTenu u
BOCCTAaHOBUTEIHN

34

MeToz 37eKTPOHHOTO (JIEKTOHHO-
WOHHOT0) OajaHca

https://m.edsoo.ru/A6C2R2U20

35

DNEKTPOJIN3 pacTBOPOB U
pacriaBoB BEUIECTB

https://m.edsoo.ru/O600M4J9J

36

Pemenue 3a/1a4 Pa3JIMIHBbIX TUIIOB

https://m.edsoo.ru/T1A5R5T2U

37

Pemrenue 3aa4 pa3JIMUHbIX TUIIOB

https://m.edsoo.ru/ESG3P1S1Y

38

CucreMatusanus 1 00001eHne
3HAHHUH 110 TeMe "XUMHUYECKUE
peakuuu"

https://m.edsoo.ru/I0P3L5190Q

39

KonrtponpHas pabora 1o reme
"XuMuueckne peakuun'

https://m.edso0.ru/T9S3K8U7P

40

ITonoxenne HEMETAILIOB B
[Tepuoaunyeckoii cucreme
XUMHUYECKUX 31eMeHToB J[. U.
MeneneeBa 1 0COOEHHOCTH
CTpOeHUs X aToMOB. Pusnueckue
CBOMCTBA HEMETAJJIOB

https://m.edso00.ru/Q1T9K5GIC

41

AnnoTponust HeMeTasuIoB (Ha
IIpUMepe KUCII0poaa, CEpBI,
docdopa u yraepoza)

https://m.edsoo.ru/NSU5G9H1H

42

Bogopon: nonyuenue, puzndeckue
Y XMMUYECKUE CBOMCTBA. [ mapuabl

https://m.edsoo.ru/N2MQOT2H6M

43

["anorensl: HaxXOXAEHUE B IPUPOJE,

CrocoObl MoTy4eHusl, puznyeckue
Y XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/J1U1B513C

44

I"anorenoBonopoapl. Baxueimme

https://m.edsoo.ru/Z8W3T6R4F



https://m.edsoo.ru/A6C2R2U2O
https://m.edsoo.ru/O6O0M4J9J
https://m.edsoo.ru/T1A5R5T2U
https://m.edsoo.ru/E8G3P1S1Y
https://m.edsoo.ru/I0P3L5I9Q
https://m.edsoo.ru/T9S3K8U7P
https://m.edsoo.ru/Q1T9K5G9C
https://m.edsoo.ru/N8U5G9H1H
https://m.edsoo.ru/N2M0T2H6M
https://m.edsoo.ru/J1U1B5I3C
https://m.edsoo.ru/Z8W3T6R4F

KHCIIOPOICOCPIKALINE COCIMHCHHUS
TraJIOTCHOB

45

JlaGopaTopHbIe ¥ IPOMBIIIJICHHBIC
CIOCOOBI MOJTYYCHHS TAJIOTCHOB.
[TprMeHeHue raJoreHOB U UX
COEMHEHUMN

https://m.edsoo.ru/X7Z9E2F9H

46

[TpakTrueckas padora Ne 4.
Pemenne sxcrepuMeHTa IbHBIX
3azna4 no reMe ""ajgorensr"”

https://m.edsoo.ru/KON3C2G2T

47

Kucnopon: maboparopusie u
MIPOMBIIIICHHBIE CIIOCOOBI
MOJIYYCHHUSI, PU3NYECKUE U
XUMUUeckue ceorcrBa. O30H.
[TpuMeHeHne KUCaopoaa U 030Ha

https://m.edsoo.ru/L6U6D7Z7U

48

OKCHUIBI U TIEPOKCUIBI

https://m.edsoo.ru/VV7N4COROY

49

Pemienue 3aJa4 pa3JIMYHbIX TUIIOB

https://m.edsoo.ru/17A9X6N3N

50

Cepa: HaxOXKJIE€HHE B IPUPOJIE,
CIoCOOBI TOyYeHUs, (PU3UICCKUE
1 XUMHYECKHE CBONCTBA

https://m.edsoo.ru/H5F2T1JOE

51

CepoBoaopo, cynb(u bl

https://m.edso0.ru/X6C00O9G6R

52

Kucnoponconepxaiue
coenuHenust cepbl. Oco0eHHOCTH
CBOMCTB CEPHON KUCIIOTBI

https://m.edso00.ru/G4Z4X3P9K

53

ITpakTuueckast pabora Ne 5.
Pemenue sxcrnepuMeHTaIbHbIX
3aaa4 o Teme "Cepa u e€
coeTMHeHHs"

https://m.edsoo.ru/N612Y0OH3N

54

A30OT: HaXOXJIEHUE B IPUPO/IE,

https://m.edsoo.ru/NSDQU7F7B



https://m.edsoo.ru/X7Z9E2F9H
https://m.edsoo.ru/K9N3C2G2T
https://m.edsoo.ru/L6U6D7Z7U
https://m.edsoo.ru/V7N4C0R0Y
https://m.edsoo.ru/I7A9X6N3N
https://m.edsoo.ru/H5F2T1J0E
https://m.edsoo.ru/X6C0O9G6R
https://m.edsoo.ru/G4Z4X3P9K
https://m.edsoo.ru/N6I2Y0H3N
https://m.edsoo.ru/N8D9U7F7B

CrocoObl MoTy4eHusl, puznyeckue
1 XUMHYECKHE CBOMicTBa. AMMUaK,
HUTPHUIBI

55

Kucnoponconepxariue
coeauHenus azora. OcobeHHOCTH
CBOMCTB a30THOM KHMCJIOTHI

https://m.edsoo.ru/Q5F6D7A3T

56

IIpumenenue a3ora v €ro
COEIMHEHUH. A30THBIE y100pEeHUs

https://m.edsoo.ru/U7Q1L6M3B

57

docdop: HaXOKIeHUE B IPUPO/IE,
CIOCOOBI MOy4YeHUs, (PU3UIECKUE
U XUMHYECKHEe CBOMCTBa. Dochuapl
u dpochuH

https://m.edso0.ru/O6FOF4G6N

58

Oxkcunbl dpocdopa,
dochopconepKanire KucioThl.
Comu ¢pocdopHOIl KHCTOTHI

https://m.edsoo.ru/W7X8I19R0V

59

[Tpumenenue dpocdopa u ero
coequHeHmit. @ochopHbie
ynoopeHus

https://m.edsoo.ru/J7H0J518Y

60

[TpakTrueckas padora Ne 6.
Pemenne sxcrepuMeHTa bHBIX
3az1a4 1o reMe "A3ot u pocdop u
uX coefuHeHus"

https://m.edsoo.ru/W6K8J3L1M

61

Yriepoa: HaXOXKIEHHUE B IPUPOJIE,
AJIOTPOITHBIE MOAU(DUKAIIIH;
buzHUecKre U XUMHYCCKHE
CBOWCTBA, IPUMEHEHU E

https://m.edsoo.ru/H2P8Q0X8G

62

Oxkcun yraepona(ll), oxcnn
yraepona(lV), yronpHas kucinora u

https://m.edsoo.ru/S4B2M3B7D



https://m.edsoo.ru/Q5F6D7A3T
https://m.edsoo.ru/U7Q1L6M3B
https://m.edsoo.ru/O6F0F4G6N
https://m.edsoo.ru/W7X8I9R0V
https://m.edsoo.ru/J7H0J5I8Y
https://m.edsoo.ru/W6K8J3L1M
https://m.edsoo.ru/H2P8Q0X8G
https://m.edsoo.ru/S4B2M3B7D

e€ cou

63

Pemenne 3a/1a4 pa3JIMYHbIX TUIIOB

https://m.edsoo.ru/ESO2D5U6T

64

Kpemnuii: HaxoxaeHue B mpupoje,
CoCcoObI MoMy4eHus, GU3nIecKue
Y XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/L6J2R1H6G

65

Oxkcup kpemuus(1V), kpemHueBas
KHCIIOTA, CUIIMKATHI

https://m.edso0.ru/G1Y3D70Q9L

66

IIpumeHenne KpeMHHUS U €ro
coequHennii. CTeKo, ero
NOJTyYyeHH e, BUJbI CTEKJIA

https://m.edsoo.ru/ESE0VOQ8H

67

Pemenue 3amau Pa3IMYHbIX THUIIOB

https://m.edsoo0.ru/B8S614T61

68

Cucrematusanus 1 00001IeHIE
3HaHuil no teme "Hemeranisr"

https://m.edso0.ru/O1M50704P

69

KoutponbHas paGota 1o Teme
"Hemertanisr"

https://m.edsoo.ru/B6H3W6P4F

70

AHanu3 pe3yabTaTOB KOHTPOJIbHON
paboThI, KOPPEKIIUS OLTHOOK

https://m.edsoo.ru/\V2U1S700K

71

ITonoxxeHue MeTaioB B
Ilepuoauyeckon cucreme
XUMHYECKUX IJIEMEHTOB.
OCc00EHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIjIOB

https://m.edsoo.ru/Q6G613M2H

72

O6mme pusnyeckune cBOKWCTBA
MmetaiioB. [IpuMeHnenne meTanios
B OBITY U TEXHUKE

https://m.edsoo.ru/W6R4E0G2Y

73

Cnuael metajuioB. Kopposus
METaJIJIOB

https://m.edsoo.ru/Y600U90Q6J



https://m.edsoo.ru/E8O2D5U6T
https://m.edsoo.ru/L6J2R1H6G
https://m.edsoo.ru/G1Y3D7Q9L
https://m.edsoo.ru/E8E0V0Q8H
https://m.edsoo.ru/B8S6I4T6I
https://m.edsoo.ru/O1M5O7O4P
https://m.edsoo.ru/B6H3W6P4F
https://m.edsoo.ru/V2U1S7Q0K
https://m.edsoo.ru/Q6G6I3M2H
https://m.edsoo.ru/W6R4E0G2Y
https://m.edsoo.ru/Y6O0U9Q6J

74

Pemrenue 3a1a4 pa3IMUHbIX TUIIOB

https://m.edso0.ru/F5Q3U1T7C

75

DNEKTPOXUMHUECKHUI Psil
HanpsoKeHu MetasuioB. O0mme
CIOCOOBI TTOTYYEHHUS METAJIJIOB

https://m.edsoo.ru/DOK6S0G5Z

76

OO0m1ast XapakTepUCTHKA METAJIIIOB
|A-rpynns! Ilepuoanueckon
CHUCTEMBI XUMUYECKHUX DIEMEHTOB.
Hatpuii u kanwii: moiaydeHue,
¢u3nyecKre U XUMHYECKU e
CBOICTBA, IPUMEHEHHE ITPOCTHIX
BEIIECTB U UX COCIUHEHUN

https://m.edsoo.ru/HOP9F114Q

77

OO01mas xapakTeprucTUKa METaJIOB
IHA-rpynmesl [lepuoanueckoit
CUCTEMbl XUMUYECKHUX AJIEMEHTOB.
Marauii v KaJblIuii: MOJIy4YEeHUE,
bu3nYecKre U XUMHUECKH e
CBOMCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCTUHEHUN

https://m.edsoo.ru/\VV3Y1V9X10

78

JKEcTKOCTb BOIBI U CIIOCOORBI €8
yCTpaHEHHUS

https://m.edso0.ru/I3C8S1B4S

79

AJNIOMUHUIL: TOTy4eHue,
bu3nyeckre U XUMHYECKHe
CBOICTBa, MPUMEHEHUE

https://m.edsoo.ru/E7V3MOA9C

80

AM@doTepHbIe CBOWCTBAa OKCHAA U
TUIPOKCU]IA ATTFOMUHUS,
TUPOKCOKOMIIJIEKCHI aJTFOMUHUS,
WX PUMEHCHHE

https://m.edsoo.ru/D7F6B3T1W

81

Pemienue 3a1a4 pa3JInYHbIX TUIIOB

https://m.edso0.ru/S1Z1C6E6C



https://m.edsoo.ru/F5Q3U1T7C
https://m.edsoo.ru/D0K6S0G5Z
https://m.edsoo.ru/H0P9F1I4Q
https://m.edsoo.ru/V3Y1V9X1Q
https://m.edsoo.ru/I3C8S1B4S
https://m.edsoo.ru/E7V3M0A9C
https://m.edsoo.ru/D7F6B3T1W
https://m.edsoo.ru/S1Z1C6E6C

82

[TpaxkTueckas padora Ne 7.
Pemenue sxcrepuMeHTaaIbHbIX
3aJa4 o teme "MeTanibl INIaBHbIX
noarpynm"

https://m.edso0.ru/U0T5WOT8W

83

OO0mast XapakTepUCTHKA METAJIIIOB
no6ouHsIX moarpymn (b-rpymm)
[Tepuonnueckoil cucTeMsl
XUMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/Y4U1X2L8Y

84

PuU3NYECKHe U XUMUYECKUE
CBOMCTBa XpOMa U €r0 COEANHECHHIA,
UX IPUMEHECHUE

https://m.edsoo.ru/P5M6C0Z2L

85

Baxnenmme coenuHeHu
Mapraniia. [lepmanranar kaumusi, ero
OKHCIIMTENILHBIE CBOMCTBA

https://m.edsoo.ru/G9VeU6W7K

86

(DI/ISI/I'—IGCKI/IG U XUMHNUYCCKHEC
CBOICTBA KeJe3a U ero
coenuHeHuil. [lonyuenue u
MIPUMEHEHUE CILIaBOB Kelie3a

https://m.edsoo.ru/\WON7H8X3L

87

dusnueckue 1 XUMHYECKUE
CBOMCTBA MU U €€ COCTMHEHUH,
UX IPUMEHEHHUE

https://m.edsoo0.ru/A206Y417X

88

DdusznyecKkue U XUMHIECKHUE
CBOICTBA IIMHKA U €r0 COCIMHCHUM,
UX IPUMEHEHHUE.
I'MApOKCOKOMITIIEKCHI LIMHKA

https://m.edsoo.ru/X6E7T0OB0Q

89

[TpakTuueckas pabota Ne 8.
Pemmenue sxcrepuMeHTaIbHbIX
3a71a4 o TeMe "MeTaiuibl
MOOOYHBIX MOATpYIIT"

https://m.edsoo.ru/U4Y3B9Z0F



https://m.edsoo.ru/U0T5W0T8W
https://m.edsoo.ru/Y4U1X2L8Y
https://m.edsoo.ru/P5M6C0Z2L
https://m.edsoo.ru/G9V6U6W7K
https://m.edsoo.ru/W9N7H8X3L
https://m.edsoo.ru/A2O6Y4I7X
https://m.edsoo.ru/X6E7T0B0Q
https://m.edsoo.ru/U4Y3B9Z0F

90

Pemrenue 3a1a4 pa3IMUHbIX TUIIOB

https://m.edsoo.ru/K9E4A6X1K

91

O00011IEHNE ¥ CUCTEMATH3ALIHS
W3YyYEHHOr0 MaTepuasa 1o TeMe
"MeTtaminr"

https://m.edsoo.ru/L9T6K7H6J

92

KonTtponsHas pabora o reme
"Meranibr"

https://m.edsoo.ru/F7K8J0Z0D

93

AHanm3 pe3yabTaTOB KOHTPOJIBHOM
paboThI, KOPPEKIIUS OMTHOOK

https://m.edsoo.ru/\VV3S3F1T7X

94

Poisie xuMuu B obecnieueHun
YCTOWYHBOI'O Pa3BUTHS
yenoBeyecTBa. [IoHsATHE O HAYYHBIX
METOAAaX UCCIEIOBAHMS BEIIECTB

https://m.edsoo.ru/X8S913V1H

95

HayuHble MPUHIMITBI OPraHU3aIuH
XHMHYECKOTO ITPOU3BOICTRA.
[TpoMBINITEHHBIE CTTOCOOBI
MOJTYYCHUS BAXKHEHIITNX BEIISCTB

https://m.edso0.ru/SOY7D1H7S

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIlen cpebl U ero
nOCICACTBUA

https://m.edsoo.ru/Y1Z8P4E2H

97

Xumus u 310POBbLEC YCIIOBCKA.
.HeKapCTBeHHBIe CpeacTBa

https://m.edsoo.ru/POY9R3L2J

98

XuMmus nuiny. Pois Xxumuu B
o0ecIIeueHnH ITUIIEBON
0e30macHoCTH

https://m.edso0.ru/T654G1V5U

99

Kocmernueckue u mapdromepHbie
cpenctBa. berToBas xumus

https://m.edso0.ru/C7N6Y9K5K

100

XUMHS B CTPOUTENBCTBE.
Baxxnelilme CTpOUTENBHBIE U

https://m.edsoo.ru/C4Y4W1R9W



https://m.edsoo.ru/K9E4A6X1K
https://m.edsoo.ru/L9T6K7H6J
https://m.edsoo.ru/F7K8J0Z0D
https://m.edsoo.ru/V3S3F1T7X
https://m.edsoo.ru/X8S9I3V1H
https://m.edsoo.ru/S0Y7D1H7S
https://m.edsoo.ru/Y1Z8P4E2H
https://m.edsoo.ru/P0Y9R3L2J
https://m.edsoo.ru/T6S4G1V5U
https://m.edsoo.ru/C7N6Y9K5K
https://m.edsoo.ru/C4Y4W1R9W

KOHCTPYKIIMOHHBIC MaTCpHaJIbl

XHUMHS B CEIbCKOM XO3SIHUCTBE.

101 Oprannyeckne 1 MUHEPAJIbHbIE 1 https://m.edso00.ru/X0D2Q6M8B
ynoopeHus
C 600
102 HCTell/IaTmaum 11 obobIerHe 1 https://m.edso00.ru/O003L3W9S
3HaHUMU 1O TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/X0D2Q6M8B
https://m.edsoo.ru/O0O3L3W9S

IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHHUSA K NMPEeAMETHBIM Pe3y/1bTaTaM 0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMBI CPeIHEro o01ero
oOpa3oBaHus

1

BJ'Ia)IeHI/Ie CUCTEMOH XUMHUYECKUX 3HaHHI7I, KOTOpast BKIIHOYacCT:

11

OCHOBOIIOJIAralOIIME MOHATHUSA (XMMUYECKUH 3JEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIEC OPOUTAIN ATOMOB,
OCHOBHOE€ U BO30YXKXIEHHOE COCTOSHUE aToMa, HWOH, MOJeKyJa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENBHOCTD, CTEIEHb OKHCJIEHUS,
XUMHYeCKass CBA3b (G- M T-CBSI3b, KPATHBIE CBS3HM), THOpUAM3AIM
aTOMHBIX OpOHUTasiel, KpucTajulndeckas pemeérka, MOJb, MOJSIpHas
Macca, MOJSIpHBIH 00BEM, MOJSpHAas KOHLEHTpalMs, pPacTBOPHI
(MCTUHHBIE, OUCIIEPCHBIE CHUCTEMbl), KPUCTAJIIOIMIPATHI, YTIepOTHBII
CKeneT, (YHKUMOHANbHAs TpYIMINa, paauKal, H30Mepbl, CTPYKTypHas
dbopmyna, uzomepus  (CTpyKTypHasi, reomerpuyeckas  (Iuc-,
TpaHCHU30MEpHsI), TOMOJOIMYECKMH psil, TOMOJOTH, YTJIEBOJAOPOJBI,
KHUCJIOPOA- U a30TCOJEp)Kalllie COENMHEHHUs, OMOJIOTHYECKH aKTHBHbIE
BellecTBa (yriaeBoJbl, KU PbI, OEIKH), MOHOMED, MOIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIMHEHUS, KPEKUHT, pUPOPMUHT, THIIbI
XUMHUYECKUX peakuil (OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE, JK30- H
SHIOTEPMUYECKHE, PEaKIIUd MOHHOTO OOMEHa, TOMO- U TeTepOreHHEIE,
o0paTuMblE€ U HEOOPAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
IEKTPOJIUTHYECKAs JAUCCOLMALMS, CTENEHb AMCCOLUALMU, OKUCIUTEID,
BOCCTaHOBUTEIb, AJIEKTPOJIU3, CKOPOCTh XMMMUYECKOH  peakluH,

XUMHUYECKOE PaBHOBECHE)

1.2

TEOPHUH W 3aKOHBI (TEOpPHS XHMHYECKOTO CTPOCHHS OpPraHUYECKHX
BemectB A.M. ByTiepoBa, Teopusi 3JIEKTPOJIUTHYECCKOW TUCCOIMAIINH,
[Mepnonnueckuii 3akon /[[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUU S3BIK XUMHUH, MHUPOBO33PCHUYCCKUC
3HaHUA, JICKAIIMC B OCHOBC IMOHUMAHUA NPUYMHHOCTH U CUCTCMHOCTHU
XUMHUYCCKUX ﬂBHCHHfI, COBPCMCHHEBIC TMPCACTAaBJIICHUA O CTPOCHUUN

BEI[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX

1.3

npeaCTaBICHUA 0 MEXaHHu3Max XUMHUYCCKHUX peaKHI/Iﬁ,
TCPMOANHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMECPHOCTAX ux

MNPOTCKAaHUA, 0 XUMUYCCKOM PABHOBCCHUU, NUCIICPCHBIX CUCTEMAX

1.4

(akToOMOrnYecKue CBEAECHUS O CBOWCTBAaX, COCTaBE, MOJIY4YEHUM U




0e30MacHOM  HCIONB30BAHMHM  BaXXHEUIIUX  HEOPraHUYECKHX |
OPraHMYECKUX BELIECTB B OBbITY M NPAKTUYECKOM JIESITEeNbHOCTU

YCIIOBCKaA

1.5

O6HH/I€ HAay4YHbIC NPUHIOHUIBI XUMHUYCCKOTO IMPOU3BOACTBA (Ha npumepe
IMpOMU3BOACTBA cepHoﬁ KHUCJIOTBI, aMMHaKa, METaHOJIa, Hepepa60TKH

He(TH)

CdopMupoBaHHOCTh YMEHUI BBISBIISATD:

2.1

XapaKTepHble IIPU3HAKA M  B3aMMOCBS3b M3YYCHHBIX IIOHATHH,
IIPUMEHATh COOTBETCTBYIOIIME IIOHATHS IIPU ONUCAHUU CTPOCHUS U

CBOVCTB HEOPraHUYECKUX ¥ OPTaHMYECKHUX BEIIECTB U UX IIPEBPALLECHUN

2.2

B3aMMOCBSI3b XUMHUUYECKUX 3HAHUW C TMOHATHUSAMH U NPEICTABICHUSMHU
JIPYTUX MPEIMETOB AJisi 0ojiee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS

CYIIHOCTHU MaTCPUAJIbHOI'0 CIUHCTBA MU pPa

ChopMupoBaHHOCTH YMEHUS UCHOIB30BATh:

3.1

HAaUMEHOBAaHUS XUMHUUYECKUX COCOUHEHUM MEXIYHApOAHOIO COH3a
TEOPETUYECKOW U MPUKIAJAHOW XMMHMM M TpUBHAIbHBIE Ha3BaHUS
BEILIECTB, OTHOCSIUMXCA K M3YYEHHBIM KjaccaM OpraHUYeCKUX H

HEOPraHUYECKUX COCTUHEHUM

3.2

XUMHUYECKYI0 CHMBOJIUKY JII COCTaBJIeHUsS (OPMYJ HEOPraHHMYECKUX
BEIIECTB, MOJICKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYII OPraHUUYECKUX BEIIECTB

CdopmMupoBaHHOCTh YMEHHUSI KIaCCH(UITUPOBATH:

4.1

HCOPraHNM4eCKUeC BCHICCTBA, CaMOCTOSATCIIBHO BLI6I/IpaTB OCHOBAaHHUA H

KpUTEpUH 15 KJIACCU(PUKALIMU U3Y4aeMbIX XUMHUUECKHX OO BEKTOB

4.2

OpPraHn4eCKuc BCIIECTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA U

KpUTEpUH 15 KJIACCU(PUKALIMY U3Yd4aeMbIX XUMHUUECKHX OO BEKTOB

4.3

MO0 pa3JMYHBIM TpU3HAKaM (YHCIy M COCTaBy pearupyrollixX BeIIeCTB,
TErIOBOMY AI(PQEKTy peakiud, HW3MEHEHUIO CTEleHEeH OKHCICHHUS

3JICMCHTOB, O6paTI/IMOCTI/I pCaKunu, y9aCTHurO KaTaJmsaTopa)

ChopMUpPOBaHHOCTh YMEHHSI XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM) W HOHOB
XUMHYECKuX sjeMeHToB 1 — 4 mepuonos [lepuoanueckoii cucremsr JI.1.
MenpeneeBa U UX BaJICHTHbIE BO3MOXHOCTH, UCIOJIb3YS MMOHATUS S-, p-,

d-a1eKTpOHHBIC OpOUTAIH, SJHEPTETUYCCKHE YPOBHU

ChopMHPOBAaHHOCTE YMEHHS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pPa3yeMbIX MMU COEAMHEHUHN IO

IIEpUOJaM U TpyImIam




ChopMUpOBAaHHOCT, YMEHHUS COCTABIISITh YPaBHEHUS XUMHUYECKHX

peakiui U pacKpbIBaTh UX CYLUIHOCTH:

7.1

OKUCJIIUTCIIBHO-BOCCTAaHOBUTCIIBHBIX peaKuHﬁ IMOCPEACTBOM COCTABJICHUSA

3JIEKTPOHHOTr0 OajaHca TUX peaKuil

7.2

YPaBHEHMS pPEAKUUK pa3IM4YHBIX THUIIOB; IIOJHBIE U COKpALIEHHBIC
YpaBHEHUS peakiiil HOHHOTO OOMeHa, YUUThIBasi YCIOBHUS, IIPH KOTOPBIX

ATH peaklnH UAYT 10 KOHIIA

7.3

peakuuii ruaposaMsa, peakuui KOMIIJIEKCOOoOpa3oBaHMs (Ha IpUMeEpe

TUAPOKCOKOMIIIIEKCOB IIMHKA U aJIFOMUHUS)

CchopMupoBaHHOCTh YMEHUS TOATBEPKAATh:

8.1

Ha KOHKPCTHBIX IIPUMCpPAX XapaKTCp 3aBUCHUMOCTH peaKHHOHHOﬁ
CITOCOOHOCTH OpPraHU4YeCKUuX COCOUHEHUN OT KpaTHOCTH W THIIA
KOBAJICHTHOM CBSI3HU ((5- u TI:-CBSBI/I), B3aMMHOTI'O BJIMAHHA aTOMOB U I'PYIIIL
aTOMOB B MOJICKYJIaX, a TaK¥KEC OT oco0eHHOCTEH pcajin3danu pasIM4HbIX

MCXaHHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XapaKTCPHbIC XHMHYCCKHUC CBOMCTBA BCHICCTB COOTBCTCTBYHOIIHMMH

SKCIIEPUMEHTAMU U 3alIUCAMHU YPABHEHUN XUMHUYECKUX PEAKLUN

ChopMupoBaHHOCTh yMEHHUSI XapaKTEPHU30BaTh COCTAB W Ba)KHEUIINE
CBOMCTBA BENIECTB, MNPUHAJICKANMX K ONpENEIEHHBIM KilaccaM H
rpynmnaM COeIUHEHUN (MPOCThIe BEIIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTIEBOJOPO/IBI, IIPOCTHIE dUPBI, CIIUPTHI, EHOBI, AJIb/IET U b, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE J(QHPBI, XKUPBI, YTICBOIbI, AMHUHBI,

AMUHOKHUCIIOTHI, OCTTKH)

10

ChopMupoBaHHOCTh YMEHHUS MPOBOJAUTH PACUYETHI MO XHUMHYCCKUM
dopmynaM M ypaBHEHUSM XHMHUYECKHUX PEAKIUI C HCHOJb30BAaHHEM

(1)I/ISI/I‘IGCKI/IX BCIIMYHNH:

10.1

Macchl (00bEMa, KOIMYecTBa BEIIECTBA) MPOAYKTA peakluu, €ClId OJHO
13 UCXOIHBIX BEIIECTB AaHO B BUJE PACTBOPA C ONpenenEHHON MacCOBOM

7071el pacTBOPEHHOT O BEUIECTBA UITH JITAaHO B M30BITKE (MMEET MPUMECH )

10.2

MaccoBOM WM 00BEMHOMN J0JIH, BBIXOAA IPOYKTA peaKLuu

10.3

TenaoBoro 3 dexra peakuuii

10.4

00BEMHBIX OTHOILEHUH ra30B

105

0 HaXOXKJICHUIO XUMHUYECKOU (POPMYITBI BEIIECTBA

11

Brnagenue cucrteMoil 3HaHMII O METOJaX HAay4YHOr'O MO3HAHUS SBJICHUU
MIPUPOJIBL, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaX U YMEHHE PUMEHSAThH

OTA 3HAHUA TIPU OKCIICPUMCHTAJIBHOM MCCJIICJOBAHUMW BCHICCTB U IJIA




OOBSICHEHHUS XHUMHYECKUX HBHGHHﬁ, HMCIOOIMX MECTO B IIPUPOAC,

HpaKTH‘{eCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCCI[HCBHOﬁ KHU3HHU

12

CdopMHupoBaHHOCTE YMEHUS NPUMEHSATH (KMCIONB30BaTh) 3HAHUS O
COCTaBE W CBOMCTBaX BEUIECTB I SKCIEPUMEHTAIBHOW IPOBEPKU
TUTIOTE€3 OTHOCHTEIILHO 3aKOHOMEPHOCTEH TMPOTEKAHHMS XUMHUYECKUX
peaknuii W TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBIICHHUS;
CHUCTEMHbIE XMMUYECKUE 3HAHUS i1 OOBSCHEHUS M MPOrHO3UPOBAHMS
SIBJICHUH, HMMEIONIMX €CTECTBEHHOHAYUYHYI0 MPHUPONY; Ui TPUHSITHS

IPaMOTHBIX pELIEHUH TPO0JIEM B CUTyalUsIX, CBSI3aHHBIX C XUMHUEH

13

C(l)OpMI/IpOBaHHOCTB YMCHH IUUIAHUPOBATH U IIPOBOJAHTH XUMHUYECKUHN
OKCIIEPUMEHT (MOJydYeHHEe M HW3yYeHUE CBOWCTB HEOPraHHMYECKUX W
OPraHruvYCCKUX BCIICCTB, Ka4YCCTBCHHLIC PpCaKUOUH  YrJICBOAOPOIOB
Pa3JMYHbIX KJIACCOB M KHUCJIOPOACOACPKAIIUX OPraHU4YCCKUX BCIICCTB,
perenne 9K CIEPHUMEHTAIBHBIX 3a1a4 o Pacro3HaBaHUIO
HEOPraHMYECKNX M OPraHMYECKHUX BEIIECTB) C COOJIOJEHHEM IPaBHI
Oe3omacHoro  oOpalieHuss ¢  BEIleCTBAMH U JJaOOPAaTOPHBIM
ob0opynoBanuem; (popMyIUpOBAThH IETH MUCCIEIOBAHUS; MIPEACTABIATH B
paznuuHO (opMe pe3ydabTaThl DKCIIEPUMEHTA, aHAJIM3UpPOBaTh H

OLICHUBATb UX JOCTOBCPHOCTDb

14

ChopMupoBaHHOCTh YMEHHSI OCYILECTBIISAThH IleJIEHANPABICHHBIN MMOMCK
XUMHUYECKON MH(pOpPMAIMY B Pa3IMYHbIX HICTOUYHUKAX (Hay4yHas U yueOHO-
Hay4Has JIuTepaTypa, CpeicTBa MaccoBoi nHpopmaruu, cetb UHTepHET 1
Apyrue), KPUTHYECKH aHaJM3UpOBaTh XHMHYECKYI0 HH(pOpMaIuIo,
nepepadaTbiBaTh €€ M HCHOJIb30BaThb B COOTBETCTBUHU C IIOCTaBJICHHOMN

y4eOHOI 3a1aueit

15

ChopMUPOBaHHOCT,  YMEHHS  IIPOTHO3MPOBATh, AHAIU3UPOBATH U
OLEHMBATh MHGPOPMAIMIO C MO3MLHUI HKOJOrHYecKod Oe30MacHOCTH
MOCJIEICTBUI OBITOBOII M NPOU3BOJICTBEHHON JEATEIbHOCTH 4EIOBEKa,
CBSI3aHHOM C mepepaboTKONW BeIecTB; C(HOPMUPOBAHHOCTH YMEHUI
OCO3HAaBaTb  ONACHOCTb  BO3AEHUCTBUS HA  KUBBIE  OPraHU3MbI
OHpGZ[GJ'IéHHI)IX BCIICCTB, IIOHHUMAas CMBICJII IIOKa3aTeiIsd Hpe[[eJ'II)HOI\/'I
Z[OHyCTI/IMOfI KOHICHTpalluu, W TIIOACHATH Ha IIpUMEpax CIIOCOOBI
YMCHBIICHUSA U MPEAOTBpALICHUA UX BPECAHOI'O BO3I{GI>'ICTBI/15[ Ha OpraHusm

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA
EI'D 110 XUMHUH

Kon

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1

TeopeTqucm/Ie OCHOBbI XMUMHU

1.1

Crpoenue BemectBa. CoBpeMeHHas MO/IeNb CTPOEHUS aToMa. Pacnipenenenue
AJIEKTPOHOB MO B3HEpPreTudyeckuM ypoBHAM. Kriaccuduxanuss XuMuUUeCKHUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHS YHEPreTUIECKUX YPOBHEH aToMOB (S-, pP-,
d-snemenToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJICKTPOHHAS

KOH(UTrypaluusa aroMa. BajgeHTHbIE 271€KTPOHBI

1.2

[lepuonnueckas cucrema xumuueckux »3y1eMeHToB J[.M. Menzaeneesa.
®uznueckuil cMmbica [lepuonnueckoro 3akona J[.M. Menaeneesa. [Ipuunnb u
3aKOHOMEpPHOCTH HW3MEHEHHS CBOMCTB DJJIEMEHTOB M HMX COCIWHEHUU 10
nepyoAaM MW rpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB MPOCTHIX

BE€IICCTB, BOAOPOAHBIX COGHHHGHHﬁ, BBICHIMX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTHOCTb. 9J'IeI(TpOOTpI/II_IaTeJ'IbHOCTB. CreneHb OKUCIICHHS

1.4

Buaer xumuueckoit  cBs3u  (KOBajJeHTHAs, HWOHHAs, MeTaJUIMYecKas,
BOZOpOJHAs) M MeXaHu3Mbl e€ oOpa3zoBaHus. MEKMOJIEKYISIPHBIC
B3aUMOJIeHCTBUSA. BeniectBa MOJNIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Tumnbl KPUCTANIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA

KPUCTAJUIMYECKOU PEIIETKU

1.5

Xumuueckast — peakumsi. Kiaccudukanus — XHMHUYECKUX — peaknuid B

HeOpFaHquCKOﬁ n OpFaHquCKOﬁ XAMHHU. 3aKO0H COXpaHCHUA MACChbl BCIICCTB

1.6

CKopoCTh peakinu, e€ 3aBUCUMOCTh OT Pa3INnYHBIX (PaKTOPOB

1.7

TemioBble A3 (HEKTH XUMUYECKUX peakiuil. TepMOXUMHUUECKUE ypaBHEHUS

1.8

O6paTI/IMBIe peaKuuu. XUMHUYECKOe PpaBHOBECHUC. (DaKTOpBI, BIIMAOIINE Ha

coctosiHue xumudeckoro pasHoecus. [Ipunuun Jle [latense

1.9

9J'IeKTpOJ'II/ITI/I‘leCKaH Juccouranus. CunbpHble U caa0bIe QJICKTPOJIUTHI. Cpez[a
BOJIHBIX pacTBOpPOB BCIICCTB: KHCJIAd, HeﬁTpaJ’ILHaﬂ, meja0o49Has. Crenenb

nucconuanuy. Peakiinu nonHoro ooMeHa

1.10

I'mppoims coneil. MonHoe npowusBeneHrne BOAbl. BomoponaHbI mokasarelnb

(pH) pactBOpa

1.11

CriocoObl  BBIpa)KEHUS  KOHLIEHTpAallUM  pacTBOPOB:  MaccoBas  JI0JIs
pacTBOPEHHOIO BENIECTBA, MOJsIpHas KoHIeHTpauus. Haceilmenneie u

HCHACBIIICHHBIC paCTBOPLI, pACTBOPUMOCTE. KpI/ICTaJ'IJ'IOFI/IZIpaTBI

1.12

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pC€aKuuu. HOBCI[GHI/IG BCIICCTB B Cpcaax

C pa3HbIM 3HaueHueM PH. MeTo/bl AIeKTPOHHOTO OallaHca




1.13

DJIEKTPOJIU3 pacTBOPOB M PACIIABOB COJIEH

OCHOBBI HEOPraHUYECKOW XUMHH

2.1

Knaccuuxanus HEOPraHWYeCKuX COCIMHEHUH. Howmenknarypa

HCOPraHNn4CCKuUX BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPHH, KalWuid, KaJbIUM,
MarHui, aJlOMAHHUM, [IMHK, XPOM, JKeJIe30, Me/b) B X coeauHeHuid. OOmmue

CIOCOOBI MOTY4YEHHSI METAJIOB

2.3

XUMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TajOr€HOB, CEphI, a30Ta,
dochopa, yriaepoma U KpeMHHUS) U UX CcOoenWHEHHH  (OKCHIOB,

KHUCJI0poaACOoACpKaIUX KUCJIOT, BOAOPOJIHBIX COCHHHGHHﬁ)

24

I'eneTndeckas CBS3b HEOPraHNYCCKUX BCIICCTB, NPUHALJICIKAIUX K

Pa3IMYHbIM KJIaCCaM

2.5

Wnentndukamnus HeopraHnyeckux coenunennii. KauectBeHHsie peakuuu

Ha HCOPraHMYCCKUEC BCIISCCTBA U HOHBI

OCHOBBI OpFaHI/I‘leCKOI\/'I XHUMHH

3.1

OcCHOBHbIE TMOJOXKEHUS TEOPUU XUMHYECKOTO CTPOEHHUS OpraHuYeCKUX
coenuHenuit A.M. bBytnepoBa. VYriepoaHblii CKeleT OpraHU4ecKoi
MoJIeKyJibl. KpaTHOCTh XMMHYECKOH CBS3U. S- M P-cBsi3u. SP3-, sp2-, Sp-
rudpuan3anuu opouTaneld aToMoB yriepoaa. 3aBUCUMOCTh CBOWCTB BEIIIECTB
OT XHMMHMYECKOIO CTPOEHHsI MoyeKyd. ['omonoru. I'omonorumyeckuit psn.

N3omepus u usomepsl

3.2

[TonstTne o ¢ynkumoHanpHOM rpymme. OpueHTanuoHHble  3(deKToI

3aMECTUTEJIEN

3.3

[IpencraBnenue o knaccuukanuu opraHMYeckux BemiecTB. HomeHkmatypa
OpPraHMYeCKUX COEIMHEHUH (cucTeMaTHyecKkas) M TpUBHAJIbHbIE HA3BaHUS

Ba)KHEHIIIMX Hpe,I[CTaBPITeJICﬁ KJIaCCOB OPraHN4YC€CKUX BCILICCTB

3.4

CBO60,Z[HOpa,Z[PIKaJIBHBII>'I U HOHHBIM MEXaHU3MbI pe€aKuuu. ITonsatue o

nykieoduie u anekrpoduie. [IpaBuno MapkoBHukoBa. [Ipasuio 3aiinesa

3.5

AJKaHBI. XuMH4YecKne CBOMCTBa aJIKaHOB: rajorcHUpOBaHue,
JErUIpUpOBaHKUE, TEPMUUYECKOE pa3lokKeHHe, KPEKHUHI, H30MepHu3alus,
ropenue. Ilomydyenne ankanoB. Ilukmoankanbel. Croeuuduka CBOWCTB
LUMKJIOAJIKAaHOB C MaJIbIM pa3MepoM LHKIa. Peaknuu npucoeIuHEHUs U

paauKaJlbHOI'O 3aMCIICHUS

3.6

AJTIKEHBI. XuMH4eckue CBOICTBA! peaxkuuu MIPUCOEIUHEH U
(rajoreHupoBaHue, THAPHUPOBAHUE, TUAPOrajJoreHUpOBaHHUE, THApaTaIus),

rop€HUA, OKUCIICHUA U IOJIMMEpPU3AILNH. HpOMLIHIHeHHBIe n na6opaToprIe




CIOCOOBI MOTY4YECHUSI AJIKEHOB

3.7

Ankaguenbl. XMMHUYECKUE CBOMCTBA aJIKaJMEHOB: PEAKIMH MPUCOCTUHEHUS
(ruapupoBaHue, rajJoreHUPOBaHUE), TOPEHUs U nmoauMepuzanuu. [lomydeHue

AJIKaIUCHOB

3.8

AJIKUHEL XUMHUIECKHE CBOIiCcTBA: peakuuu MIPUCOETUHEH USI
(rajioreHMpoBaHUE, TUIPUPOBAHUE, THUAPATAIUSA, THUIPOTAIOTEHUPOBAHUE)
KaK Coco0 MOJIy4eHHS MOJIMMEPOB U JIPYTUX MOJIE3HBIX TPOAYKTOB. Peakiuu
3amenieHus. ['opeHHne areTusieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO

IJIaMCHU IJIA CBAPKU U PE3KHU MCTAJIJIOB. HpI/IMeHeHI/Ie alCTUJICHA

3.9

Apenbl. XuMuyeckue CBOHCTBa O€H30Jla: pEaKLUHUU DIEKTPOPUILHOIO
3aMEIEeHUs, MPUCOEIUHEHMs (TUAPUPOBAaHUE, TajloreHHpoBaHue). Peakius
roperus. OCOOEHHOCTH XMMHMUYECKUX CBOMCTB Toxiyousia. [lomyuenue Genzona.
OCOOEHHOCTH XUMHYECKMX CBOWCTB ctupona. [lonmmmepusanus crupoia.

Crioco0b!I osTyyeHus ¥ MPUMEHEHHE apOMaTHUYECKUX YTIIEBOA0POI10B

3.10

Cruprel. IIpenenbHble OQHOATOMHBIE CHHUPTB. XHMHYECKHE CBOWCTBA!
B3aMMOJICKCTBHE C HATPUEM KakKk Crnocod YCTaHOBJIEHUS  HaIUYUSA
THJIPOKCOTPYIIBI, € TaJOr€HOBOJOPOJAaMU  KaK  CIOCO0  IMOJIy4eH us
pacTBOpUTENICH, BHYTpU- W MEXMOJEKyJsIpHas Jeruaparanusa. Peaxknus
ropenus. [lomydenune sTaHona: peakuusi OpOKEHHs TIIOKO3bI, THIpaTaIus
STHJIEHA. DTUJICHIVIMKOJIb W TJHMUEPUH Kak MPEeACTaBUTEIN MPEAeIbHBIX

MHOI'OATOMHBIX CIIMPTOB

3.11

®enon. XuMHuueckue cBOMCTBa (peHona (peakluu ¢ HaTpUueM, THJIPOKCHIOM

HaTpusi, Opomom). [lonydyenue denona

3.12

ATbaeruasl. XuMHYECKHEe CBOICTBa MpeAebHbBIX anbAErUI0B:
TUAPUPOBAHKE; KAYECTBEHHBIE PEAKIIMN Ha KapOOHWIBHYIO TPYIIY (peakius
«cepedpsiHOTO  3epkaniay, B3auMmoxeiictBue ¢ ruapokcunom wmeau  (l1).
[lonyuenue mnpenenbHbIX aldbAETUIOB: OKHCIEHHE CHUPTOB, THUJpaTaiius
arieTuieHa. ALIETOH KaK MHpeacTaBUTENb KeTOHOB. OCOOEHHOCTH peakIfu

OKHCJICHU all€TOHA

3.13

Kap6onoBbsie kucmoTel. XUMHUYECKHE CBOMCTBA MPEAEITbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTHM XHMHYECKHX CBOHMCTB MYpaBbHHOU
KHCIOThL. [loydeHHe NpeneNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE aJKaHOB, aJIKEHOB, MEPBUYHBIX CHUPTOB, aJbJCTHA0B. Briciiue

npezenbHbIe U HenpeaeabHble KapOOHOBBIE KM CIOTHI

3.14

Cnoxuble 3¢upel u xupbl. CrnocoObl MOIYYEHHUS] CIOKHBIX 3(UPOB.
ObpatumocTh peakiuu sTepudukanuu. [IpuMeHeHne ClIOXHBIX 3(QUPOB B

MUIIEBON U Map(IOMEepHON MPOMBIIUIEHHOCTH. JKUPBI Kak CIOXHBIE dPUPHI




[JIMLEpUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMHUYECKUE CBOMCTBA KUPOB:
TUApUpOBaHKE, OKUCICHHE. ['MIpoau3, WM OMBUIEHHE, KUPOB KaK CI0co0
IIPOMBIIIIIEHHOT' O MOJYyY€EHUS COJIeH BBICIIMX KapOOHOBBIX KMCIOT. MbLIA Kak

COJIM BBICHINX KapGOHOBBIX KHCJIOT

3.15

XUMHYECKHE CBOMCTBA TJIIOKO3HI: p€akon C Y4YacTUEM CHHUPTOBBIX H
aNbJETUHON TPYMI U MOJIOYHOKHCIIoe OpoxeHue. [Ipumenenne rirokossl, eé
3HA4YeHUEe B IKU3HENEATENbHOCTH oOpraHmisMa. Jlucaxapuuael: caxaposa,
MasbTO3a. BoccTaHaBiIMBaromMe M HEBOCCTAHABIMBAIOLIME JMCAXapHJIBL.
I'maponus aucaxapunoB. Ilommcaxapuabl: kpaxmai, riamkored. CrtpoeHue
MaKpOMOJIEKYJ Kpaxmalla, IIMKOreHa U LeUIt0JI03bl. PU3ndeckue CBOWCTBA
Kpaxmajla W NLEJUIIOJIO3LIL. XuMHudeckrne CBOMCTBA Kpaxmajia: THUAPOJIUS,
KauCeCTBCHHad pcakuousa ¢ HOAOM. XUMHUYecKHe CBOMCTBA O CIIKOJIO3HI:
TUPOIN3, IOJIydyeHHue 3PUpoB Le/wIosno3bl. [loHsTHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

3.16

AMUHBI. AMHMHBI KakK OpPraHM4eCKHE OCHOBAHUSA: PEAKIUU C BOJOW,
KHUCIIOTaMH, PEAKIUs TOpeHUsd. AHUIMH KaK NPEICTABUTENIb apOMaTUYECKUX
aMUHOB. XHMMHUUYECKHE CBOMCTBA aHMJIMHA. B3aHMOJCHCTBHE C KHCJIOTaMHU,
OpoMHOI1 BO0M, OkucieHue. [lonyyeHne aMMHOB aJKUIMPOBAHHEM aMMHAaKa

1 BOCCTAaHOBJICHUEM HUTPOIIPOU3BOAHBIX YTJICBOJOPOAOB

3.17

AMHMHOKHUCIIOTBH M OelKH. AMHHOKHCIOTH Kak aM(OTepHbIe OpraHHMYecKHue
coenuHeHns. OCHOBHbIE aMHUHOKHUCIIOTHI, o0pa3yromue O0enku. XuMuieckue
CBOMCTBa O€NIKOB: THAPOJIM3, JCHATYypalus, KadeCTBEHHbIC (I[BETHHIC)

peakiuu Ha OeNKu

3.18

CrtpoeHune u CTpyKTypa HOJUMEPOB. 3aBHCUMOCTb CBOMCTB NOJMMEPOB OT
cTpoeHus: MosyieKya1. OCHOBHBIE CIIOCOOBI MOITY4YEHHsI BHICOKOMOJIEKYIISIPHBIX
COCJIUHECHUM: peakuuu IOJIMMEpU3ALIUU U MTOJINKOHIEHCALIUH.

Knaccudukamus BosokoH

3.19

Wnentuduxanys opraHn4eckux coequHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3aJa4 Ha paClliO3HABAHUEC OPraHNYCCKHUX BCIICCTB

3.20

I'enernueckas cBS3b MCXKAY KiIaCCaMU OPraHn4CCKUux COCIMHECHUMN

XWUMHUA U )KU3HDb

4.1

Xumusi B TIoBCceAHEBHOM >ku3HU. [IpaBuia Ge3onmacHoil pabOTHI C €AKUMH,

rOprOYrMMHU U TOKCUYHBIMHU BEIICCTBAMU, CPCACTBAMHA OLITOBOM XUMHU

4.2

XuMHsI ¥ 310poBbe. XUMHSA B MEIULUHE. XUMHUS U CEIbCKOE XO3AKCTBO.
XVMHsI B IPOMBIIUIEHHOCTH. XUMUS U HEPreTUKA: MPUPOAHBIA U MOIMYTHBINA
He(TSHOM ra3bl, UX COCTaB M Hcnonb3oBanue. CoctaB He(TH U e€ mepepadoTKa

(mpupOIHBIE UICTOYHUKHU YTJIEBOIOPOJIOB)




XuMusl U 3KOJOrusl. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelabl U €ro

nocnenctBud. Oxpana rugpocdepsl, I0UBbL, aTMOChepbl, (GIOPsl U PayHbl OT

43 XUMHYECKOro 3arpsi3HeHus. [IpoGnema OTXOAOB M MOOOYHBIX MPOTYKTOB.
AJbTepHATUBHBIE HCTOYHUKHU SHEPTUU
OOmue TpencTaBJeHUsT O MPOMBINUICHHBIX  CIOCO0ax — TOJIy4eHUS
XUMHUYECKUX BEHIECTB (HA TpUMepe NPOM3BOJICTBA aMMHUaKa, CEpPHOU
4.4 KucnoThl). YépHas u 1BerHas wMerauryprus. CTEKIO W CHJIMKaTHas
MPOMBINUIEHHOCTh. [IpoMblliieHHass opranuyeckas xumus. CpIpbEe I
OpraHUYeCcKOi MPOMBIILIEHHOCTH
5 Twunel pacu€THBIX 3a7a4
51 Pacuérer Macchl BemecTBa Ui 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY
' BEI[ECTBA, MACCE UM 00BEMY OHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB
5.2 Pacuérer TennoBoro a3 dexra peakunu
53 Pacuérel 00bEMHBIX OTHOIIIEHUH T'a30B MIPU XUMUYECKUX PEAKITUIX
5.4 Pacuérer Mmaccrl (00BEMa, KOMMUECTBA BEMIECTBA) MPOAYKTOB PEAKIIUH,
' €CJIM OJTHO U3 BEIECTB AAHO B U30BITKE (MMEET MPUMECH)
55 Pacuérer MaccoBoil nim 00BEMHOI 101 BBIXO/A MMPOAYKTA PEAKIINH OT
' TEOPETUYECKH BO3MOKHOT O
Pacuérer macchl (00bEMa, KOTMYECTBA BEIIECTBA) MTPOJYKTA PEAKIIUH, SCITH
5.6 | o1HO M3 BEIECTB AaHO B BHE PACTBOPA C ONPEAEIEHHON MACCOBOM J0Mel
PacTBOPEHHOTO BEIIECTBA
57 Pacuérel ¢ ucnonbp3oBaHUEM MOHSATUN «MAaCCOBas AOJIS», «MOJISIpHAS
' KOHIIEHTPAIUs», «PACTBOPUMOCTB)
Haxoxaenue MosekyasspHOi (hOpMYyITbl OpraHUYECKOTr0 BEIIECTBA IO €ro
5.8 | IIOTHOCTH U MACCOBBIM JIOJISIM DJIEMEHTOB, BXOIAIIUX B €0 COCTAB, UJIH 110

IPOIYKTaM CrOpaHHUs
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