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Pabouas mporpamma Mo XMMUK Ha YpPOBHE CPEIHErO OOIIEro oOpa3zoBaHUs
pa3paboTtana Ha ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
benepanbHOIt oOpa3oBaTeIbHON pOrpamMMbl CPEIHETO ob1iero
obpazoBanusa(POIl COO), npencraBieHHbix B DefepaabHOM TOCYAapPCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpenMera «XuMHus» B 00pa30BaTeNbHBIX OpraHu3aiusx Poccuiickoit
denepanuy, peaTU3yIOUIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrpPaMMBbl, H
OCHOBHBIX TonoxkeHu «Ctparerun pa3BuThs BocnuTaHus B Poccuiickoi
®eneparuu Ha nepuoa a0 2025 roma» (Pacnopsoxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIITyOJIEHHOTO HW3YYCHHS 3aHUMAeT BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus yyamuxcs 10-11 kiaccos.
WN3ydenue mnpeamera, peammsyeMoe B YCIOBUAX U] EpeHIIMPOBAHHOTO,
npopuiIbHOTO OOYYEHHUs, TMPU3BAHO OOECIEUYUTh O0OIIE00Pa30BATEIBLHYI0 H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIIYCKHHKOB IIIKOJbI, HEOOXOAMUMYIO Jif
aJanTanuy UX K OBICTPO MEHSIOIIMMCS YCJIOBUSIM JKU3HHU B COIIMYME, a TAKXKE IS
IPOJOHKEHUST OOYYEeHMsI B OpraHu3aiusx MNpoQecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSICTCA OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMe 1m0 XUMHM Ha3Ha4€HUE MpeaMeTa «XHUMHUSD) MOIY4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUU C  OCHOBOIMOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp)KaHMs,
pe3ybTaTOB OOyYeHUs] U TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBHITYCKHHKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbIC MPOTPAMMOM 10
XUMUU QYHKITUU:

e UH(OPMAIMOHHO-METOANYECKAs, peau3aius KOTOpod obOecreunBacT
MOJIYUCHHE TIPEJCTABICHUS O LEAX, COJEpKaHWH, OOIed crpareruu
oOydeHMsI, BOCIUTAHUS U PA3BUTHs 00YJArOIINXCsI CPEICTBAMH TIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuIs;

e OpraHu3alMOHHO-TLIAHUPYIOIIIAs, KOTOpas peaycMaTpUBaAET
OIpe/IeNICHUE: TPUHIUIOB CTPYKTYPUPOBAHHUS M TOCIEAOBATEIbHOCTH
M3y4eHUsI y4eOHOro Marepualia, KOJIMYECTBEHHBIX U KAUECTBEHHBIX €r0
XapaKTePUCTUK; TOIXOJ0B K (HOPMHUPOBAHHUIO COIEPKATEIHHOW OCHOBBI
KOHTPOJISI M OIEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0YyJarolmuxcs B
paMKax HMTOrOBOM arTtecTauu B (opMe €IMHOro ToCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUHU.

[Tporpamma a1t yrity0aEHHOTO U3YyUYCHUS] XUMUU:

e YCTaHaBJIMBACT WHBAPUAHTHOE MPEIMETHOE COJAEpXKaHue, 00s3aTenbHOe
JUIST M3Y4YeHUST B paMKax OTAENIbHbIX mpoduiiel, npeaycMarpuBaet



pacrpefieieHue M CTPYKTypUpPOBaHUE €ro IO KjaccaMm, OCHOBHBIM
cojiepKaTelIbHbIM JIMHUSIM/pa3ziesiaM Kypca;

e JAET NMPHUMEPHOE pACIpEAEIICHHE YYEOHOrO0 BPEMEHH, PEKOMEHIYEMOIO
JUISL U3YYEHUS OT/EIbHBIX TEM;

e IMpeasiaraeT MPUMEPHYIO TOCJIEAOBATEIbHOCTh H3Y4YEHHS Y4EOHOro
MaTepuana ¢ y4€ToM JIOTUKHU MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXXIIPEAMETHBIX CBA3EH;

e JAET METOJMYECKYI0 MHTEPHPETALHIO LIeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
CpenHero oOmiero oOpa3oBaHUs, COACPIKATEILHONW XapaKTEPUCTUKHU
IUTAHUPYEMBIX  pe3yJbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTeabHOU
pOrpaMMbl CpEIHETO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMEeTHbIX, MPEIMETHbIX), a TaKXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX JCUCTBUNA  OOydaromlerocss MO  OCBOEHUIO
COJIEpKaHUsI IpeMeETa.

[lo BceM Ha3BaHHBIM NO3UUMSAM B IMPOrpaMMe MO XUMHUHU MHPEAYCMOTpEeHa
MIPEEMCTBEHHOCTh € OOYYEHMEM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a MpeleNaMyd YCTAHOBJIEHHOH NIporpaMMoOil MO  XUMHH
00sA3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIONIEH COAEpKaHUA y4eOHOro mpeaMera
«XuMHus» OCTaércs BO3MOXKHOCTH BbIOOpa €ro BapHaTUBHOM COCTaBISIOLIEH,
KOTOpasi JIOJKHA OIPEAENAThCS B COOTBETCTBHM C HAMPABICHUEM KOHKPETHOTO
npoduss o0ydeHusl.

B coorBerctBUHM ¢ KoHuentyaiabHbIMU mnodoxeHusMu PI'OC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yriayOJEHHOro YpPOBHEH B CHCTEME
muddepeHmpoBaHHOTO O0y4YEHUsS Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUS
XUMHUSI Ha YPOBHE YIIyOJEHHOTO M3YYEHMs] HampaBlIeH Ha pealu3aluio
OPEEMCTBEHHOCTH €  MOCIEAYIOUIMM  3TallOoM  IOJY4YEHUS  XUMHYECKOIrO
o0pa3oBaHHA B paMKax M3Y4YCHHs] CHEIHAIbHBIX E€CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLHUIUIMH B By3aX M OpraHu3alusx CpeaHero npodeccruoHaIbHOro
oOpa3oBaHusa. B »Toll cBf3M u3ydeHue mnpeameTra «XHUMHs» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHUue ¢  YyIUIYyOJIeHHE TEOpeTHMYEeCKOW U
MPAKTHYECKON MOJATOTOBKM O0YYarOIIUXCsl, BRIOPABIINX OMpeneaEHHbIA MPOopuib
0o0y4eHHsl, B TOM YHCJIE C NEPCIEKTUBOM MOCIEAYIOIIETO MOJTYYCHUSI XHMUYECKOTO
00pa30BaHus B OpraHU3alMsaX NpopeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUpPYEMBIM pe3yJbTaTaM OCBOCHUS
(penepanbHOl 00pa30BaTENbHOW MpPOrpaMMBbl CpPEAHEro 00IIero oOpa3oBaHUS
U3Y4YeHHE TMpeaMeTa «XUMHUS» OPHUEHTHUPOBAHO TaKKe Ha pelIeHHe 3aJay
BOCIUTAHUS U COLIMAJIILHOTO Pa3BUTHUSL 00ydarouuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIEUHTENIEKTYaJIbHBIX YMEHUH, YMEHUU paluoHaIM3aluu y4eOHOro Tpynaa |



O00OOIIEHHBIX  CMOCOOOB  JEATEIbHOCTH, HMEIONIMX  MEXKIUCIUITMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4EHUS
ABJIAIOTCS  yriIyOsn€HHble Kypchl — «Opranudeckas xumus» U «OOmas wu
Heopranuudeckas xumusi». [Ipu onpeaeneHnu MogxoaoB K 0TOOPY U CTPYKTYpPHOU
OpraHu3alluy COAEPXKAHUA 3TUX KYpCOB B MpOrpaMme IO XUMHH 3a OCHOBY
npusaTel TonokeHuss GI'OC COO o paznuuusix 06a30BOro M yriryOoJIEHHOTO
YPOBHEN U3YUYEHUS MPEIMETA.

OcHoBy coxpepxaHusi KypcoB «Opranmueckas xumus» u «OOmas wu
HEOpraHW4YecKasi XUMHUSD» COCTaBIIIET COBOKYIHOCTh MNPEIMETHBIX 3HAHUU U
YMEHUHN, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3YyU€HHs NpeAMeTa. JTa cucTreMa
3HAHMI TIOJMy4aeT OINpEAEIEHHOE TEOPETUYECKOE OMNOJHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOUTH  CYILECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3ydeHHUs IpeaMmera oOecreueHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIWYEHUS OOBbEMA 3HAHUW O XUMHUYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCIMHEHHWN HA OCHOBE PACHIMPEHUS U YriayOJeHHs
MPEICTABICHUA O CTPOCHHM BEUIECTBA, XMMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKIINi, pACCMAaTPUBAEMBIX C TOUYKH 3PEHUS XUMUYECKON KUHETUKHU
n TepMoauHaMuku. HM3yuenne mnepumoamdeckoro 3akoHa u llepumogmueckoi
CUCTEMBl  XMMHUYECKMX  3JEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEICTABICHUAX O CTPOCHUHM aTOMa. XUMHUYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUS] SHEPreTUUEeCKUX M3MEHEHUH Mpu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKU 3pEHUsS MEXaHHU3MOB e€ oOpazoBanus. M3yuenue
TUMOB  peakiuid  jJomnojHsiercs  (GOpMUpPOBaAaHUEM  TpEACTaBICHUUA 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOIN3E PACIlJIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMUK TpPU PACCMOTPEHHHM PEAKIMOHHON CIIOCOOHOCTH
COCIMHEHUIN yIeNsieTcss 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUH.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpPKAHHE KYypCOB XUMHUH
yrIyOJIEHHOTO YPOBHSI M3YyUEHUS ISl KJIACCOB ONMpeAeIEHHOr0 Mpoduiis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [JOMOJHEHUH K oOuel cucreme
MPEAMETHBIX 3HAHUM) OKA3bIBAIOT BIUSHHUE CMEXHBIC MpeaAMeThl. Tak, Hampumep,
B COJEP)KaHUM TIPeIMETa IS KJIACCOB XUMHKO-(DU3HIECKOr0 Mpoduist OobIoe
3HaueHUE OyAyT MMEThb AJIEMEHTHl y4eOHOro Marepuaia mno odmed xumuu. [Ipu
M3YYEHUU IMpeAMeTa B JAHHOM CJIy4yae akIeHT OyAeT cAellaH Ha OOLIHOCTb
METOJIOB MO3HAHHUA, OOIIIHOCTh 3aKOHOB U TEOPUM B XMMHUHU U B (DU3UKE: aTOMHO-
MOJICKYJISIpHasi Teopusi (MOJEKYJsipHasi Teopusi B (PU3UKE), 3aKOHBI COXPAHCHUS
Macchl M HHEPruu, 3aKOHbl TEPMOJMHAMMKHU, BJIEKTPOJIN3a, MPEACTABICHHUS O
CTPOEHHUU BEUIECTB U APYTOE.



B TO e BpeMs B COIEpXKaHUM TMpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonorudeckoro nmpoduiiss GoNbIINNA yAEIbHBIN BeCc OyIeT UMETh OpraHuYecKas
xumus. B 3TomM  cimywae  mpenocTaBisieTCss  BO3MOXKHOCTh g Oosee
OOCTOSITEILBHOI'O ~ PAaCCMOTPEHUS ~XMMHUYECKOW  OpraHu3alluM  KJIETKM  Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOISAT, K TIpUMEPYy, TaKue
CTPYKTYPHBIE KOMIIOHEHTBHI, KaK JIMNUIbL, O€JIKU, VYIJIeBOMAbI, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. lIpu 3TOM 3HaHMS O COCTaBE M CBOMCTBAaX NPEACTABUTEIICH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIY)KAT OCHOBOW I W3yYEHHS
CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IXaHUs, TUIIEBAPCHMUS.

B nmane ¢opMHupoBaHUS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS M OTBITA MPAKTUYECKOTO MPUMEHEHUS HAyIHBIX
3HAHWM W3ydeHHe MnpeaMera «XuMus» Ha yriayOn&éHHOM ypOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSA3SX C Y4YEOHBIMH TMpEAMETaMH, BXOASUIMMU B COCTaB
npeaMeTHBIX obnacteil «EcTtecTBeHHO-Hay4yHbIE TpeaMeThl», «Marematuka u
uHpopmaTka» u «Pycckuil SI3bIK U JIUTEpATypay.

[Ipn w3ydeHnn ydeOHOTO MpeaMeTa «XUMHS» Ha YIIIYOJIEHHOM YpOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOTO W CPEIHET0 00Iero oOpa3zoBaHus (Ha 0a30BOM
ypOBHE), 3a/1auell MEePBOCTEIICHHON 3HAYUMOCTH SBJISETCS (DOPMUPOBAHHE OCHOB
HAayKd XUMHUHM Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTHUYECKOU
NEATENbHOCTU Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pemienue
ATOM 3aJaud Ha YIUIYOJEHHOM YPOBHE W3YyYEHHsI NpelMeTa Mpeanosiaraet
peanu3alnio TAKUX LEJIeH, Kak:

e (opmupoBaHHe MpPEACTABICHUNA: O MATEPUAIBHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBIEHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME €CTEeCTBEHHBIX HayK U €€ Beaylled pojlu B 0OecreueHuu
YCTOMYMBOTO  pa3BUTUSL  4YEJIOBEYECTBA: B  PEIICHUH  MpoOseM
HKOJIOTMYECKOM, YHEPreTUUECKON U MHINEBON O€30MacCHOCTH, B Pa3BUTUU
MEIULHUHBI, CO3JaHUN HOBBIX MAaT€PUAIIOB, HOBBIX HCTOYHUKOB SHEPTHH, B
o0ecreyeHnu palMoOHAIBHOIO MPUPOIOIOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE DKOJIOTHYECKU
000OCHOBaHHOT'O OTHOIIEHUS K CBOEMY 3I0POBBIO U MPUPOHON Cpejie;

e OCBOCHHME CHUCTEMbl 3HAaHMHM, JEXKAIMX B OCHOBE XUMHUYECKOU
COCTaBIISIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: QyHIaMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUMU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOJAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MMPOTEKAHWS XMMHUYECKUX PEAKLIHH, O
XUMHUYECKOM PAaBHOBECHH, PACTBOPAaX M JAMCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4YHBIX IPUHIHNIAX XUMHUYECKOTO MTPOU3BO/ICTBA;



dhopMupoBaHue y oOydJaronuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHUYECKHX 3HAHUW I OOBSICHCHUS
KJIFOUEBBIX HJIEW U MPOOJIEM COBPEMEHHOW XUMHH, JJISI OOBSCHEHUS W
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX €CTECTBECHHO-HAYYHYIO MPUPOIY;
IPaMOTHOIO PEIICHUSI TPOOJIEM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMS,
aHaJM3a M OICHKH C MO3UIUH SKOJIOTHYECKON 0€301MacHOCTH TOCIICICTBHUI
OBITOBOM M TPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKa, CBS3aHHOM C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MepepaboTKoi
BEILIECTB;

yriyoJieHue  TpeACTaBICHUM O  HAy4yHBIX  METOJax  IO3HaAHUS,
HEOOXOJIMMBIX JUIsl TIPUOOPETCHHUS YMEHUW OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XHMHUYECKHX SBJICHHH, HMEIOIINX MECTO B
MIPUPOJIE, B MPAKTUUECKOMN JEATEIbHOCTH U TTOBCEIHEBHOM KU3HMU.

B mnmane peanu3zanuy NEpBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(GyHKIMN LIETOCTHOM CHCTEMBI CPEIHEro o0Iero oOpa3oBaHUS MPH HU3Y4ECHUH
npeaMera «XUMHS» Ha  YIIyONEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTh
npuoOpEeTaroT TakKe e U 331a4H, Kak:

BOCIIUTaHUE YOeXKAEHHOCTH B TO3HABAEMOCTH SIBICHUU MPUPOJIBL,
YBOKCHHUS K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPETUYECKHX M
MPUKJIAJHBIX HMCCIIEIOBAHUN B XUMUH, (OPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIIMM K OOYYEHHIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CAaMOBOCIHTAaHHIO  HAa  OCHOBE  YCBOGHUS
OO0IIIEYEITOBEYECKUX IICHHOCTEH;

pa3BUTHE TTO3HABATEIILHBIX UHTEPECOB, MHTEIIEKTYAJIbHBIX U TBOPUYECKUX
crocoOHocTel oOyyaromuxcs, (OPMUPOBAHME Y HHUX CO3HATEIHLHOIO
OTHOIIICHHUS K CamMOOOpPa30BaHHMIO M HEMPEPHIBHOMY OOPa30BAHUIO Kak
YCIIOBUIO YCTICIITHON MPo¢heCCHOHATBHON M OOIIECTBEHHON NEITeILHOCTH,
OTBETCTBEHHOI'O OTHOIIEHHUSI K CBOEMY 3I0pPOBbIO U MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMUpoBaHME YMEHHMM U HABBIKOB Pa3yMHOI'0 MPUPOIOIOIb30BaHUSA,
Pa3BUTHE IKOJIOTHUECKON KYJIbTYPhI, TPHOOPETEHHE OIbITa OOIECTBEHHO -
MOJIE3HON SKOJIOTUYECKON IEATEIbHOCTH.

OO6111ee YUCIIO YacoB, MPETYCMOTPEHHBIX ISl U3YUYECHUS XUMUU Ha YTIIyOJIEHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Henenio).



COJEPKXAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aTroMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBbIE BO3MOXKHOCTHM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYEeCKUX COEAMHEHUAX. Tumbl TUOpUIU3alMU aTOMHBIX OpOuTasei
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OpunapHasi, 1BOMHAs W TporHas cBsA3b. CroOCOOBI pa3pbiBa CBSI3e B MOJEKYax
oprannueckux BemiecTB. [loHsiTHE O CBOOOJHOM pajukane, Hykieopuiae Hu
aneKTpoduIe.

Teopust cTpoeHHs oOpraHudeckux coeauHeHuit A.M. byriepoBa wu
COBPEMEHHBIE IIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHMYECKUX COeAMHEHUH. MONEeKyIsIpHblE W  CTPYKTYpHBIE  (POPMYJIBIL.
CrpykTypHble (QOpMyYabl pa3lIMYHBIX BHUJIOB: Ppa3BEpHYyTas, COKpalléHHasl,
ckenetHas. M3omepus. Bunabl wn3oMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUH (MHIYKTHUBHBIHI
U Me30MepHbIN 3(DPEKTHI).

[IpeacraBnenue o KiaccupuKalMu oOpraHuueckux BemiecTB. [lonsTue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKJaTypa opranndeckux coeauHenuii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKuxX peakiuil. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIBITHl 110 MPEBPALICHUI0 OPraHWYECKUX BEUIECTB IPU HATPEBAHHUU
(maBneHue, OOYrIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHUE MOJIEIEH MOJEKYI
OpPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Anxanbl. ['omonoruueckuil psja ajakaHoB, oOuiast popmyiia, HOMEHKIATYpa U
U30MepHs. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, SP°-
ruopuau3anusi aTOMHBIX OpOuTalielt yriepoaa, o-cBsizb. dusmueckue CBOMCTBA
AJIKaHOB.



XHAMHUUYECKHE CBOMCTBA QJIKaHOB: PEAKUHUH 3aMELICHUsS, W30MEpU3aluH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl MOIydeHHs U IPUMEHEHUE aJIKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHS M XHUMHYECKMX CBOHCTB MajblX (LMKJIONPOMNaH, IMKIOOyTaH) H
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IPUMEHEHUE ITUKIIOATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysia, HOMEHKIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ  AlKEHOB, SP?-
ruOpuan3anusi aTOMHBIX OpOuTaiel yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (uc-tpaHc-) wuszomepus. DuU3NyecKHe CBONCTBAa aJIKEHOB.
XVMMHWYECKUE CBOMCTBA: PEAKUMU IPUCOCIMHEHHUs, 3aMELICHUSA B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMEpPHU3aUMHA U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxamus ankaaneHoB (CONMpsKEHHBIE, U30JUPOBAaHHBIE,
Kymyauposannsie). OcOOEHHOCTU 3JIEKTPOHHOIO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONpPsKEHHBIX  AMEHOB, 1,2- wu 1, 4-npucoenunenne. Ilommmepusanus
CONPSKEHHBIX AUEHOB. CIIOCOOBI MOJTy4EHUs U IPUMEHEHUE alIKaJuEeH OB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MeEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusumdeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKHE  CBOMCTBA:  PEAKUUU  MPUCOCIAUHEHMS,  JUMEpU3ALMH U
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TPOMHYIO cBsI3b. KauecTBeHHbIE peakliMKi Ha TPOHHYIO CBA3b. COCOOBI MOMydeHHUs
Y IPUMEHEHUE AIIKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmiast popMyna, HOMEHKIIATypa U U30MepUs. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpOCHHE MOJEKyNbl OeH3ona. DU3NYECKHe CBOWCTBA apPEHOB. XUMUYECKHE
CBOCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B OEH30JIbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJMKaie, PEaKUUU IPUCOCIUHEHHUS, OKUCJIEHHE T'OMOJIOIOB
Ooenzona. IlpencraBienne 00 OpHEHTHPYIOMEM JEHCTBUM 3aMECTHUTENICH B
OCH30JIbHOM KOJIBILIE Ha MpUMEpEe aIKWIbHBIX PpPaJUKaloB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMUMHUYECKUX CBOMCTB cTtupona. [lomumepusanus ctupona. CrnocoObl MOTY4eHUs U
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHble Ta3sl. HegTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab U nNpoAykThl ero nepepadotku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pU(DOPMHUHT, MHHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTHdecKas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIICBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS TaJloTéHa Ha THUAPOKCOTPYIIY, HHUTPOTPYNINY, I[THAHOTPYIIY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJLIOOPTaHUYECKUX COCIMHECHUSIX. Hcnonb3oBanue
TaJIOTCHIPON3BOHBIX  YIIEBOJAOPOJIOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpPraHMYECKUX BEIICCTB.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEIIECTB M WX IMPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
MOMHOW BOJNBI, pacTBOpa IEpMaHTaHaTa Kajus, B3aUMOJCHCTBUE aleTHJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriaepoga ¥ BOJOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUIICHA W
M3y4YEHUE €ro CBOMCTB, O3HaKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3laMd  IIaCTMacc, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YIIICBOOPO/IOB 1 TAIOTCHIIPON3BOHBIX YTIICBOIOPOIOB.

Kucaopoacoaep:xamniue oprannyeckue coeIMnHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHOJIa M JTaHona). ['omomornueckuit psjg, obOmas Qopmyna, wu3oMepus,
HOMEHKJaTypa W kinaccudukanusa. Dusmdeckue CBOWCTBA  MPEACTIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOMHBIE CBS3UM MEXIAY MOJICKYJIaMU CITHPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aMMOJICHCTBHE C  OPraHMYECKMMH ¥  HEOPraHWYCCKUMH  KHCJIOTaMH.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE COUPTHI. J[eMCTBHE 3TaHOIA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupsl, HOMEHKIATYpa U U3oMepusi. OcOOEHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHoroaTOMHBIC CIHUPTHI — HTWICHIJIMKOIb W TIMIEpUH. Du3ndeckue u
XUMUYECKAE CBOMCTBA: PEAKIIUU 3aMEIICHUSI, B3aUMOJCHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMH KHUCIOTaMM, KAa4eCTBEHHAs pEakiMs Ha MHOI0AaTOMHBIC
cupthl. [IpencraBneHne 0 MeXaHW3ME PEAKIUNA HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranuzM denoBeka. CrnocoObl TMONY4eHUST W MPUMEHEHHUE
MHOTOaTOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJEKYNBI, B3aWUMHOE BIUSHUE THAPOKCOTPYIIBI H
o6enzonbHOrO siApa. duszmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHUYECKUX



cBoiicTB (peHona. KauectBeHHble peakiuu Ha QeHona. ToxkcudHOCTh (eHona.
Crioco6b! momy4yeHus ¥ npuMeHeHue gpenona. Genondopmanbaeruiias cMoia.

KapOoHMWIIbHBIE COETMHEHUSI — ATTbJETHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomepus U HOMEHKJaTypa. Du3MYecKHe CBOWCTBA allbJIETUIIOB U
KETOHOB. XHMMHUYECKHE  CBOWCTBA  QIBJACTMAOB U  KETOHOB:  pEaKLUU
npucoennHeHus1. OKUCIEHUE albIErUA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTHIbI.
CnocoObl oy4yeHUs U MPUMEHEHUE albAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeNbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHCJIOT. BomopomaHbie CBS3U MeEXIy
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus HTepuUKaLUM, PEAKIUU C Y4YacCTHEM YTJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpencraButeny BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHUHOBAS, OJCUHOBAS, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3>¢upsl. ['oMonoruueckuit psia, obOmas (opmyrna, u3zoMepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

XKupsl. Ctpoenue, pusnueckre 1 XMMUYECKHE CBOWCTBA )KUPOB: TUIPOIIN3 B
KHUCJION U 1IeNoYHOoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTaTKH
HETIPEICIIbHBIX JKUPHBIX KUCIOT. KUPBI B IPUPOAE.

MpI1a KaK CONM BBICIINX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcrupuoosa. dusnyeckre CBONCTBA UM HAXOXJeHUE B mpupoje. POoTOCUHTES.
XHAMUYECKUE CBOMCTBA INIFOKO3bI: PEAKIIMU C Y4aCTUEM CHUPTOBBIX U AJIbIAECTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQYECHUE B KU3ZHEACATEIBbHOCTH OpraHu3ma. Jlucaxapuasl: caxapo3a, MaJbTO3a U
JaKkTo3a. BoccTtanaBiMBarolre U HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ uaponns
nucaxapuzioB. Haxoxnenue B mpupoze u npuMenenue. [lomucaxapuasl: kpaxma,
IVIMKOTEH W 1eiunoyio3a. CTpoeHne MakpoOMOJNEKYyJd KpaxMala, TIUMKOreHa H
newnono3sl.  duszpyeckue CBOWCTBA KpaxMalla U LEIUI0JIO3bl. XUMHUYECKHUE
CBOMCTBA Kpaxmayia: TMAPOJIU3, KA4eCTBEHHAs PEaKUHs C HMOJOM. XUMHUYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MoiydeHue 3(pupoB uemnono3bl. [loHstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJICHHE STHUJIOBOTO CIMPTA B albJCTH] Ha PACKaJEHHOW MEITHOW IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPUAJIOB), KA4YECTBECHHBIC PEAKIMHU Ha ambJACTHABI (C THIPOKCHIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmaljia ¢ MOJIOM, PEIICHHE AKCIIEPUMEHTAIBHBIX 337ad 1mo TeMaMm «CHIupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A30Tcoaep:Kaliue OpraHuvdecKue coeJMHeHusl.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenne monekyn, obmas (Gopmyna, U30MepHsi, HOMEHKIATypa U (U3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHMIIMH — TIPEACTaBUTENIb aMUHOB apoMaruueckoro psaa. CrpoeHue
aHwIMHA. B3anMHOE BIHMsIHUE TPYIIT aTOMOB B MOJIeKyJie aHuiInHa. OcOOCHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJIYYCHHUST W TIpUMEHEHHE anudaTrndeckux amMuHOB. [lomyueHwe aHwWIMHA W3
HUTPOOEH30J1a.

AwmuHokucinoTel. HoMenknarypa u uzomepus. OTaenbHbIe TPEICTaBUTEH O
AMUHOKHCJIOT:  TJIMIWH, aJaHuH. Ou3ndeckwe CBOMCTBA aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHCHUM, peaknusl TOJUKOHICHCAIIMN, OOpa30BaHWE TIENTHUIHOW CBS3H.
buonornueckoe 3naueHue aMuHOKUCIOT. CHHTE3 ¥ TUIPOJIN3 TICTITHIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIM3, JACHATYypalus,
KaueCTBEHHBIC PEAKIIUU Ha OENKH.

OKCIEepUMEHTAIbHBIE METOAbl M3y4€HHsS BEUIECTB M HX IPEBpallleHH:
pacTBOopeHre OCIKOB B BOJAE, JAEHATypalus OCJIKOB IPH HArpeBaHUU, I[BETHHIC
peaknuu Ha O€TKH, pENICHWE OSKCIEPUMEHTAIbHBIX 3aJad 10 TeMaMm
«A30TCojiep)Kalllue  OpraHUYEeCKWe  COCIUHECHUS» U «Pacnio3HaBanue
OpPTaHWYECKUX COCTUHEHUID.

BbicokomoJieKyIsipHbIE COeIHMHEeHNS.

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHDb MOJUMEPHU3AINH, CPEAHSS MOJICKYISIpPHAS



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALINS Y TTOJIMKOHAEHCAIIUS.

[lomumepHbie Marepuanbl. [lmacTmaccesl  (ITOJNMATUIIEH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TIOJMCTUPOJ, TOJUMETUIMETAKpUiIaT, IOIUKApOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DJ1acTOMEpHI: HaTypaJIbHBIN Kay4dyK, CUHTETUYECKHUE Kay4yKu
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHbl€ (XJIOMOK, EPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeIUaTbHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMble OTMMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHWE JKCIEPUMEHTAIbHBIX 3a7ady 1o TeMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxxnenue MoONEKyIsIpHON (OPMYNBI OPraHHMYECKOro COCAMHEHUS TI0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (POpPMYJIBI OPraHMYECKOTO COEAMHEHUs 1o Macce (00béMy)
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, ONPEIECICHUE JOJIM BBIXOJA MPOAYKTA PEAKUHH OT TEOPETUUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3EU IPU U3YYEHUU OPraHUYECKON XWUMUHU B
10 xmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIBb30BAaHME KaK OOIIUX ©CTECTBEHHO-
HAay4YHbIX TIOHSTUW, TaK U TOHSTUH, MPUHATHBIX B OTAEIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TIOHATHUS: SIBJICHUE, HAYYHbIN (DakT, TMIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®dusnka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHUE
BEUIECTBA, (PU3UYECKUE BEJIIMYMHBI, €IUHHIBI M3MEPEHHUS, CKOPOCTb, SHEPrus,
Mmacca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(MHBIA M TeTepOoTpO(dHBIA TUI MUTaHUSA, OpPOKEHHE,



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

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

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

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKU snemeHT. M3otonbl. CTpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 9SJIEKTPOHOB IO AaTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOIOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(MUTYpAIlMd HWOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuin 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W llepmommueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX JIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoauueckoro 3akona /.. Menneneena.

XuMHYECKass CBSI3b. BHIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAsi, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKLIENTOPHBINA. DHEPrusi U IJIMHA CBSI3U. [I0JISIpHOCTD, HATPaBICHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOW CBsi3u. KparHeie cBs3u. Bopopoagnas cBs3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpe COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeIuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCAMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  THIIbI
KPUCTALTUYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOpHI. lIpeacrasinenue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHUS KOHIIGHTPAIMM PACTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauusa. HacelieHHbie u
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucrauioruaparsl.



Krnaccudukarus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. TpUBUATIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Knaccugukaimss XuMUYECKUX peakiMil B HEOPraHUYECKOM M OpraHuYecKOu
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruM MPU XUMUYECKUX peakiusX. TeraoBbie 3PHEeKThl XUMUYECKUX PEaKIUH.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
I'omoreHHbIe 1 rereporeHHsle peakiuu. Katanus u katanu3aTopsl.

OOparuMble 1 HEOOpaTUMbIC peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABICHUE U KOHIIEHTPALMU BEIIECTB, YUACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCJICHUSI.
Okucnurenb M BOCCTAaHOBHUTENb. [Ipoliecchl OKUCIEHUS W BOCCTAHOBJIICHHS.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHSI BEIIECTB W HX NPEBPALICHUM:
pa3lIOKEHUE TMEPOKCHIA BOAOPOAA B TIPUCYTCTBUM KaTaand3aTopa, MOJIECIH
KPUCTALTUYECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTpe/IeICHIE
cpeAbl pacTBOPOB C IOMOIIBK) HHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKIUH ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuveckasi xuMmusi.

[lonoxenne HemeraiuioB B llepuomnueckot cucTeME  XMUMHUYECKHUX
snemenToB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOEHHUSI MX aTOMOB. Puznueckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIHUSI HEMETAJUIOB (HA MPUMEpPE KHUCIOPOJIa, CEpPHI,
dbocdopa u yriaeposaa).

Bonopon. ITlomyuenue, ¢u3znyeckne M XUMHUYECKHE CBOWCTBA: PEAKIMH C
METAUIAMM U HEMETAUIAMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WapuabL.
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxkzaeHue B mpupojie, CrocoObl MOMydeHUs, GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA. [ aoreHoBoaopoasl. BaxkHenne KUCIOpOACOAEpKaIe
COeMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIOCOOBI MOJYy4YEHUS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.



Kucnopon, o3oH. JlabopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOMyYEHUs
kucnopoaa. dusnyeckue U XUMHUYECKUE CBOMCTBA W NMPUMEHEHHE KHUCIOPOJa U
030Ha. OKCHUIBI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI IMOJNydyeHUs, (U3NYECKUE WU
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. HaxoxaeHue B mNpupoie, CnocoObl MOMy4eHHs, (U3HYECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KucoThl. [IpruMeHeHune azora
U €ro coelMHEHUMN. A30THbIE y100peHusl.

®ochop. Haxoxnmenne B mpupone, CHOCOOBI MONMy4YeHHs, (U3HUECKUE U
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. [lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHUSI.

Yrinepon, HaxoXIeHHE B MpHpone. AJUIOTPONHBIE  MOIU(DUKALINM.
Ouznyeckue W XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
CONU. AKTHBUPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTJIEPOJIOM, U €rO
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpeMHUeBas KUCIIOTA, CUJIUKATHI
[IpuMenenne KpeMHus U €ro coeqnHeHUM. CTEKII0, €ro MOJydeHHUE, BUIBI CTEKIIA.

ITonoxxenne MeraiuioB B Ileproanueckon cucteMe XUMHUUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEK aToOMOB MeTawioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. [IpuMeHeHHEe METaIOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEeKTPOXUMHUUYECKUI psiJ  HampsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTYyYEHUS METaJIOB: THIPOMETAILTYPIHS, MTUPOMETAJLTYPTHs,
anekTpomeramutyprus. llositue o koppo3uu MerawioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka metamioB |A-rpynnsl [lepuognyeckoil cucTeMbl
XUMUYECKUX OdJeMeHToB. Harpuit wu kammil: mnomydenue, ¢u3MuecKue U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE TIPOCTHIX BEIIECTB U UX COSTUHEHUH.

O6mas xapaktepuctuka MetauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKAE CBOWCTBA, INMPUMEHEHHWE IPOCTHIX BEIIECTB M WX COCAUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEeHUSI.



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

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

@u3nuecKue U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAnHeHul. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, UX
OKHCITUTEIbHbIE CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUMU.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
maprania(Vll). Ilepmanranar kanus, ero OKUCIUTENbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [Tonydenue u npuMeHeHue xeje3a
U €ro CIUIABOB.

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

[{uak: momydeHue, (QU3NYECKHE M XUMHUYECKHE CBOWCTBA. AMQOTEpPHBIC
CBOMCTBA OKCHJIa M TUIPOKCH/IA IIMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenune
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, HM3Y4YEHHE KOJUIEKIMM «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJe3a C pacTBOpaMU KHUCIIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
U KaTHOHBI META/UIOB, B3aMMOJICMCTBHUE THUIPOKCUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMu KHUCIIOT U WIEJIOYEH, pEelIeHUE SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasuibl TJIaBHBIX TOATPYNIY, «MeTamibl TOOOYHBIX MOATPYIID).

XuUMHUS U KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O Hay4YHBIX METO/JaX TMO3HAHUS M METOJOJIOTUA HAY4YHOTO HCCIICIOBAHMUS.
Hayunbie npuHIUIBI OPraHU3AMU XUMHYECKOTO MPOU3BOACTBA. [[poMBITIIEHHBIE
CIOCOOBI TTOTYYCHHST BXKHEHIINX BEIIECTB (HA MpUMEpe MPOU3BOACTBA aMMHAKa,
CEpPHOM KHCJIOTHI, MeTaHoja). [IpombIlIeHHbIE CIOCOOBI MOTYy4YeHUsI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOMIEH Cpellbl U €ro MOCIEACTBHUS.
Ponb xuMum B o0ecriedueHrH SHEPreTUYeCKOr 0€30MacHOCTH.

XumMusg U 300pOBbE 4enoBeKa. JlekapcrBeHHble cpencrtBa. lIpaBuna
UCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENnapaToB. Poiab XuMun B pa3BUTUU METULIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
oOecreyeHuu MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€30MacHOr0 HCMOJIL30BaHUsl IPEnapaToB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3ZHHU.

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

XuMus B CEJIbCKOM X03siicTBe. OpraHnvecKue U MUHEpalbHbIE YI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPaCKH, CTEKIIO, KE€paMHKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

PacuérHble 3agaum.

Pacuérer: mMaccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIH OTHO U3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €ClIM OJAHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONpeAcIEHHON
MAacCOBOM JIOJIE PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTPALlMM BELIECTBA B PAcCTBOPE, MOJM BbIXOAA MPOAYKTa PEAKUUU OT
TEOPETUUYECKN BO3MOKHOTIO.

MexXnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIUX €CTECTBEHHO-HAYYHBIX TOHSTHI, TaK U MOHSITHUM, MPUHATHIX B OTJIEIHHBIX
peaMeTax €CTECTBEHHO-HAYYHOr' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, KiacCUudUKalus, MEepUOJIUIHOCTb, HAOIOACHUE,
U3MEPEHHE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

@dusuka: Marepus, MHUKPOMHDP, MAKPOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WJICATBHBIN Tas,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: knerka, opraHu3M, 3KOcHCcTeMa, Onocdepa, MeTaboIU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCTKU, KUPHI, YTIECBObI, HYKIICMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MuHEpalibl, TOPHBIE TTOPObI, MOJIE3HBIE UCKOMAEMBbI€, TOILIUBO,
peECYPCHI.

TexHonorus: XMMUYECKasi MPOMBINUIEHHOCTb, METAJUTYPIrusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAsT MPOMBIIIIEHHOCTb,
dbapmarieBTHUYECKAs MIPOMBIIICHHOCTb, ITPOU3BOACTBO KOCMETHYECKHUX



IpcraparoB, IIPOHU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPpUATIOB, JJICKTPOHHAsA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHUCTEMHO-ACATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MNpeAaMeTa «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIACICHBI  CICIYIOIIME COCTaBJISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MPaBOCO3HAHMUS, SKOJIOTMUECKON KYIbTYpPhl, CIOCOOHOCTh CTABUTh 1[E€JIU U CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNbTaTbl OCBOCHUS MpeaMeTa «XUMHSD)  OTPaXKarT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIecce peaan3alinu 00pa3oBaTelIbHON AeSTEILHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBI OCBOCHUS MpPEAMETa «XUMHUSD» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESITEIbHOCTU
oOydJaromuxcs B Mpolecce pean3alud 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TNPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOI'O OTHOILICHHS K HCTOPUYECKOMY H HAYYHOMY HACJIEIUIO
OTECUYECCTBEHHON XMMUU;

YBOXXEHUSI K TIPOLIECCY TBOpPYECTBA B 00JIACTU TEOPUU U IPAKTUYECKOTO
IIPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPe3yJIbTaT
JUIMTEbHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOHWCKOB,
IIOCTOSIHHOT'O TPyJa YUYEHBIX U IIPAKTUKOB;



WHTEpeCa M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYSICh HA MOPAJILHO-HPAaBCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUM
IOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LIEHHOCTEH 310poBoro u Oe3omacHoro oOpasza >KHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl 0OE€30IacCHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOU JEATEINBHOCTH;

NIOHUMAHUs LEHHOCTUM IPaBWJI HHJIWBHAYAIBHOIO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS TMOCJIEICTBUN M HENPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM M  JAPYrUX BUOAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PELUICHUHM NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOIAM TPYyJa U pe3yJibTaraM TPYJI0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3oBanus, Oymymieit mpodeccmu W peanm3ani COOCTBEHHBIX KU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 1I€JIECOO0PAa3HOr0 OTHOIICHHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE IIPUPOTHON U COLUAIILHOM CPEJIbI;



OCO3HAHMUSI HEOOXOIMMOCTH MCIOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELIEHUS BOIPOCOB PALIMOHAIBHOTO IIPUPOIOTIOIB30BaHHUS;

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

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCA WMHU B IO3HABATEIbHOW, KOMMYHHUKATUBHOW M COLMAIbHOMN
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOIO
MPEACTABICHUSI 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YETOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIIEHUU NPoOJIeM COXpaHEHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHUHM JUISI COBPEMEHHOMU
UUBWIN3AMHA: B €€ T'yMaHHUCTUYECKOM HAIPABICHHOCTH W BA)XHOW pOJIA B
CO37laHMU HOBOW 0a3bl MaTEpPUAIBHOM KYJIbTYphl, B PEIICHUU TJIOOAIbHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM U DKOJOTHYECKON 0€30IMacHOCTH, B Pa3BUTHUH MEAHUIIMHBI, 00ECIICUCHUN
YCJIOBHH YCIEIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaXKIOTO 4jieHa
00111eCcTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOSAIINX B HEM M3MEHEHUH, yMEHUS JieJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HayyHbIX (DaKTOB M HWMEIOMIMXCA JMJAaHHBIX C TIEJbI0 TIONy4CHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEJIFHO HCIIOJb30BaTh XHMHYECKHE 3HAHMUSA A
penIeHus mpobJieM B PEaTbHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HEMNPEPHIBHOMY  O0pa3OBaHUIO U
caM0o00pa3oBaHHI0, K AaKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iudHbIX cdepax MpodecCHoHATbHOU
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

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

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYArOIIUXCS
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHUpa W CHEMUPUKY METOIOB ITO3HAHUS,
UCIOJIB3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BELISCTBO, SHEPrus, SBIICHUE,
nporiece, CUucTeMa, HayIHbIN (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCAIbHBIC ydeOHBIC NCHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHEIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00yJaroImuxcst UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIHUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS W YHUBEpPCAIbHBIC yueOHBIE
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHUKAaTHBHBIMH ¥  PETYISTHBHBIMHU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

1) 6a30BbIe JJOrHYeCKHe el CcTBUS:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl JIEATCIbHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

HCTIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIONINE MOHATUS Ui OOBSICHEHUS OTACIIbHBIX (DaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUU I KJjacCH(HUKAIMK BEIIECTB M
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBIABISITh 3aKOHOMEPHOCTH W IPOTHBOPEUMS B PacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJICITH, TTPEOOPA30BBIBATh MOJICTbHBIC TPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuu — TpU PEUICHUM YYEOHBIX IMO3HABATENIbHBIX M MPAKTHUUECKUX 3ajad,
IPUMEHSTh HA3BaHHBIC MOJICNLHBIC MPECTABICHUS JIJIsl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMBIX BEIIECTB U XUMHUUYECKUX PEaKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB M XHUMHYECKHX
pEaKLuu;

(bopMynupoBaTh LENU U 33Ja4H UCCIIEI0BAaHUS, UCIIOIb30BATh 1OCTABJICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHI B KadeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIICHUM;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEIPHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
polecca, CaMOCTOSATEIbHO MPOrHO3UPOBATH €ro pe3yiabTaT, (HOpMYIUpPOBATH
00001IIeHHsI ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBIIATb 0OOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
JESITeNIbHOCTH, MPOSBISATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIHLHOMY
IOUCKY METOJOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IU4HbIX
METO/IOB TTO3HAHUSI.

3) pa6ora ¢ uaopmanmeii:

OPHEHTHUPOBATbCA B PA3JIMYHBIX HWCTOYHWUKAX HWHPopMamu (HAy4IHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MlHTEpHETa), aHanM3upoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (OpM
IpeCTaBJICHUS, KPUTHYECKU OLIEHUBATh e JOCTOBEPHOCTh u
HEMPOTUBOPEUNBOCTb;

bopMyIupoBaTh 3aPOCHl U MPUMEHATh PAa3TUYHBIE METOMBI MPHU TOUCKE H
orOope wuHPOPMANMK, HEOOXOMUMOW I BBIMOJHEHUS Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

NpUOOpeTaTh ONBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MPEACTABICHUS
uH(popMaiuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIHIIBI, PUCYHKU U JPYTHUE);

UCIIONIb30BaTh HAy4YHBIA S3BIK B KA4yecTBE CpeAcTBa mpu pabote ¢
XUMHUYECKON HMH(pOpMalMel: TMPUMEHATh MEXIpeAMETHbIE ((pu3ndyeckue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBIL, (hOpMYIIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1CHCTBHS:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I 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 CAMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIITOJTHEHUU
XUMUUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOTo MPOEKTa, U (POPMYITUPOBATH BBHIBOIBI
[0 PE3YyJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUM IMYTEM COTJIACOBAHUS IO3ULIUN B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii  aNTOPUTM JIEUCTBHM MpH
BBIIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3a/ady, BbIOMpaTh Haumbosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITH CaMOKOHTPOJb JIEATEIHHOCTH HAa OCHOBE CaMOaHalnu3a W
CaMOOILICHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOCHHSI MIPOTPAMMBI TI0O XMMHUHU HA YTIyOIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIer0 0Opa30BaHUsSI BKIIOYAIOT crienuduueckue
I y4eOHOT o TIpeaMeTa « XMMUsD» Hay9IHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUIMA
10 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOOPA30BAHUIO 3HAHWM, BHUIIBI IEATCIHLHOCTH
M0 TOJIYYCHHIO HOBOTO 3HAHWS M MPUMEHEHHWIO 3HAHWNA B Pa3IUYHBIX YU4EOHBIX
CUTYalHsIX, a TAK)KE B PEAIbHBIX KU3HCHHBIX CUTYAIlUSIX, CBI3aHHBIX C XuMueh. B
nporpaMme TI0 XUMHUHU TIPEAMETHBIE pPe3ylbTaThl TPEACTABICHBI TIO0 ToJaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3yibTaThl OCBOEHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA: O MECT€ W 3HAYCHHH OPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ POJU B OOCCINEYEHHH YCTONYUBOIO
pPa3BUTHS YETIOBEUYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, YHEPreTUIECKON U



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEAMIMHBI, CO3JaHMHM HOBBIX MaTEpUAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQZICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMH, KOTOpas  BKJIKOYAeT:
OCHOBOIIOJIArarol1e MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M BO30YXKJIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATEIHHOCTh, CTENIEHb OKHMCIIECHUS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIpHAs Macca, MOJIIPHBIA 00bEM, YIIIEPOAHBIN CKENeT, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHasl (TeomeTpuyeckas,
ONTHYECKas), H30MEPbI, TOMOJOIMYECKUU psl, TOMOJOTH, YIJIEBOIOPOJBbI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(mepmonnueckuii 3akoH J[. M. MeHneneeBa, TeopHsi CTPOEHHUS OpPraHUYECKUX
BenlecTB A. M. ByTtiiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYMHHOCTU U CUCTEMHOCTH XMMHUUYECKHUX SIBICHUI; TIPEICTaBICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX NPOTEKAHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKyJlaX (MHIYKTUBHBIA U Me30MepHbIi 3 dexTrl, opueHtanTsl | u |l pona);
(paKTOOTMYECKUE CBEACHUSA O CBOMCTBAaX, COCTaBe, MOJYyYECHUU U OE30MacHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
JCSITeIbHOCTH ~ 4YeNOBeKa, OOIIMX  HAy4yHbIX  MPUHLUIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA MPUMeEpE MPOU3BOJICTBA METAHOJA, TepepadboTKu HePTH);

C()OPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHSATUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSITHS NpPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OPMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJMKY JUIsl COCTaBIEHUS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJSITh YPABHEHUS XMMHMUYECKUX PEAKLIMN M PAaCKpPbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMid  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOrO OallaHca JTUX peakluil, peakluil HOHHOro oOOMEHa MyTEM
COCTaBJICHU UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPABHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHUH: yCTAHABIMBATH MPHHAMICKHOCTh H3y4ECHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCNWHCHWM, JaBaTh MM Ha3BaHUA TI0 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS VISl OT/AEIBHBIX
Ipe/ICTaBUTEIIeH OPraHUYeCKUX BEIIECTB (ITUJICH, alleTWIICH, TOJMYOJ, TJIMIIEPHUH,
ATUJICHTIIMKONb, (eHON, (GopManbAETH, aleTadbJCTH/l, alleTOH, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
[VIMIAH, ajlaHWuH, MaJlbTo3a, ()PyKTO3a, aHWIMH, TUBUHWII, W3OMPEH, XJIOPOIPEH,
CTUPOJI U APYTHUE);

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

chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznyeckre M XUMHUYECKHE CBONCTBA TUIHUYHBIX IPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IIUKIIOAIIKAHOB, aJIKEHOB, aJIKaJHUCHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIJeBOJOB (MOHO-, JW- U TOJIMCAXapUJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYI0  CBSA3b  MEXAY HHMH  YpaBHCHHSIMU
COOTBETCTBYIOIIMX XHMHUYECKHUX PEAaKIUid C HCIOJb30BAHHEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Celpbsi (He(Th, MPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro TmepepaboTKu W
MIPAKTUIECKOE TIPUMEHEHHE MPOIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/axX TO3HAHWSA — HAOIIOACHUHU, U3MEPECHUH, MOJCTUPOBAHUH, YKCIICPUMEHTE
(peasibHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 9TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHON JEATETLHOCTH — aHalu3 M CHUHTE3, CpaBHEHHUE, 0000IlIeHue,



CHUCTEMATHU3allUI0, BBISBIICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€H — ISl U3YYECHUS
CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHIL;

c(hOPMUPOBAHHOCTh YMEHHI: BBISIBISITH B3AUMOCBSI3b XUMUYECKUX 3HAHHUM C
MNOHATUSIMU WU TIPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 1O OPraHMYECKOW XUMHH Ji OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacCUYE€Tbl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHYECKUX PEAKIMI C MUCIOIB30BaHUEM (DU3UIECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAacdEThl MO HAXOKICHHUIO XMUMHUYECKOU
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTrHO3UPOBATH, AHAIM3UPOBATH M OLCHUBATDH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MPOM3BOJCTBCHHON JEATEIHPHOCTH YEJOBEKAa, CBS3aHHOW C TepepadOoTKOM
BELIECTB, UCIIOJIb30BATh MOJYYEHHBIE 3HAHUS JJISl IPUHATHS TPAMOTHBIX PEIICHHIA
po0JieM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMUYECKUNA HKCIIEPUMEHT (IIOJIy4YEHHE W H3YyYEHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJja4 1O PAcCHO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM IpPABUI
O0e3omacHOro oOpallleHusi C BelleCTBaMU U JIa0OpaTOPHBIM 00OpPYAOBAHHEM,
dbopMynHpoBaTh II€JIb UCCIENOBAHUSA, NPEJACTABIATh, B pasaudHOl GdopMme
PE3yNbTAThl HKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBAThH UX TIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHUIA:

co0JII0/1aTh MpaBUiIa FKOJIOTUYECKU I1eIECO00pa3HOro MOBENEHUS B OBITY U
TPYIOBOM AEATEIBHOCTU B LEJSAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXKAIOIIEH
MPUPOAHOMN CPEABI U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAeIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbIca nokazarens [T1K;

aHAIM3UPOBATH LIEIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOpMAIINKU B PA3TMYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-Hay4yHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(OpMAIIUIO, IepepadaThiBaTh €€ U MCHOJIb30BATh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1aucii.



11 KUIACC

[IpenmetHble pe3ynbTaThl OCBOCHHS Kypca «OOIas U HeopraHuyeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIEHUM MPUPOJBI, O MECTE€ W 3HAYCHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUM MPOOJIEM DKOJOTUYECKON, DHEPreTUUEeCKOW W MHUIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEJIUIIMHBI, CO3JaHWU HOBBIX MAaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOTHOM

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHIATHS — XWMHYECKHUH DJIEMEHT, aToM, SApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHbIC OpPOUTAIM, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHMUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUIMYECKAs] PpelEéTKa, XUMHUYECKas peakius, pPacTBOP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLHALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOpPUH U 3aKOHBI (TEOpUS DJIEKTPOJUTHUYECKON IUCCOLMALNM, MEPUOANYECKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXpPAHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUM SI3BIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEJICTABJICHUS O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYISIDHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHU3MaxX XUMHUYECKHUX
peakuuii, TEPMOJAMHAMUYECKUX U  KUHETUYECKUX 3aKOHOMEPHOCTSAX  HUX
MPOTEKAHUs, 0 XMUMHUYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(haKTOIOTUYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJYUYCHHH M OE30MacHOM
UCIOJIb30BAaHUM BKHEUIIINX HEOPraHUYECKHX BEUIECTB B OBITY M MPAKTUUECKOU
NEATeIbHOCTA ~ YeJIOBEeKa, OOMMX  HAyYHbIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHABJIMBAaTh WX B3aMMOCBSI3b, UCIIOIb30BATh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPALCHUI;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIEGHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XMMHYECKOM CBSI3M W THUMNA KPUCTALIMYECKOM pemeérku, OOMEHHBIA |
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

Cc(OPMUPOBAHHOCTh YMEHHUS PACKPbIBATh CMBICI MEPHUOIUYECKOrO 3aKoHa /.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKHX JJIEMEHTOB IIEPBOIrO—YETBEPTOrO IEPHUOIIOB
[lepuoguueckoin  cucremsr .M.  MenneneeBa,  UCHOJB3ys  TOHSATHS
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, 0-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTU U3MEHEHHUS! CBOMCTB XMMHYECKHUX 3JIEMEHTOB U HX
coeAMHeHUW no mnepuoaaM wu rpynnaMm Ilepmogmueckon cucremsr . W
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOYEK;

c(OPMUPOBAHHOCTh YMEHHUN: XapaKTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAAThH
CYILIECTBOBAHUE TEHETUYECKOM CBSI3M MEXIYy HEOPraHWYECKHMMHU BEIIECTBAMHU C
ITIOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PACKpBIBaThb CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI IMOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOrO OanaHca
ATUX peaKUui; peakuuil MOHHOIO OOMEHa MYyTEM COCTABJIECHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKUX PEaKUUUA C Y4ETOM HX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHMHUYECKOW PEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3aercTBul (mpunuun Jle [atense);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalllle B OCHOBE IMPOMBIILICHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUAKa,
o0lllMe Hay4yHble TMPUHLUUIBI XUMHYECKUX MPOU3BOJCTB; I€JI€CO00Pa3HOCTh
MPUMEHEHHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOYKHU
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHWW O METOJaX Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS MPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIISATH B3aMMOCBSI3b XUMHUYCCKUX 3HAHUU C
MNOHATUSIMU WU TIPEACTABICHUSMHU JPYIUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUETHI: C HCIOJIb30BAHUEM
MOHSITUM «MaccoBas JIOJISI BEIIECTBA B PacTBOPE» M «MOJISIpHAST KOHILICHTPAILIUS;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB; TEIIOBOTO 3(dekTa
peaKkiny; 3HAUYCHUS BOJOPOJHOIO IMOKa3aTelisi PacTBOPOB KHUCIOT M IIEIOYeh C
U3BECTHOM CTEMEHBIO JHUCCOIMAIMU; Macchl (00bEMa, KOIMYECTBAa BEIIECTBA)
MPOJIYKTa peaKIluu, €CIU OJHO M3 MCXOIHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
onpeeIEHHON MacCOBOM JOJIEH pacTBOPEHHOrO BEIIECTBA MM JIaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHLHO IUTAHUPOBATH U TPOBOJIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KaueCTBEHHOI0 COCTaBa HEOPraHMUECKUX BEIIECTB, OMPEICIICHHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBID HWHIUKATOPOB, H3YyYCHUE BIMSHUS
pa3IuYHbBIX  (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW  pEaKIuu, peIICHUe
SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamibsly u  «Hemeramney) ¢
cOOJII0/IeHUEM TpaBuil 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanveMm, (OpMYyJIUpPOBaThH I€Jdb HCCIEIOBAaHUS, MPEJACTABIATh B
paznuyHoOi opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh W OLIEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyon u jgabopaTopHbIM 00OpYyJIOBaHHMEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKUMSIMU IO BBINOJHEHHUIO J1a0OpPATOPHBIX XUMHUYECKHUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3MbI OMPENCIEHHBIX HEOPraHUYECKHUX
BEIIECTB, TOHUMAas cMbIca nokazarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKOW MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4dHas
JIUTEepaTypa, CpeacTBa MaccoBoil nHpopmaru, UHTEpHET U APYTHE), KPUTUUECKH
AHATM3UPOBATH XUMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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bu6muorexa IIOK
3.3 v 9
HICBOH https://m.edso0.ru/d69df650
Nroro no pazneny 41
Pa3nen 4. A3oTconepskamue OpraHudecKue coeInHeHnst
bub6munorexa IIOK
4.1 A LA .b 12
MIHBL AMIHOKHCIOTEL. HETH https://m.edso0.ru/d69df650
Hroro no pazneny 12
Paznen 5. BoicOkoMOJIEeKYJISIPHBIE COCTMHEHUS
5.1 BricokomonekysipHbIe COeTMHEHUS 6 E::[?;/I;I;T:g:og?u}z 694650
Wroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KVIACC

KosnuecTBO 4yacoB DJIeKTPOHHBIE
HauMeHoBaHue pa3aesioB U TEM MU(ppPoOBbIE
Ne n/m pasi Konrtpoisbnsbie | IlpakTHyeckue (mupp )
NporpaMMmel Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuoguueckuii 3axoxn
1.1 u Ileproanueckas cucTeMa XUMHYISCKHX 9 bubmorexa [TOK
' pron https://m.edsoo.ru/2dd57f24
snemenToB /1. 1. MenzaeneeBa
Ctpoenue BeniecTBa. MHOrooOpasue bubmoteka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
13 RUMHHCCKHE peaKLii 19 1 3 https://m.edsoo.ru/2dd57f24
Wroro no pazneny 39
Pa3znen 2. Heopranuueckass xumust
bu6mmoreka [JOK
21 Hemerasutet 31 1 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
ST https://m.edso0.ru/2dd57124
Uroro no pazneny 54
Paznen 3. Xummusi v s)Ku3Hb
31 Mertoanl MO3HAaHNUA B XUMHHU. XUMHUS U 9 bu6moreka [JOK
' KU3Hb https://m.edso0.ru/2dd5724
Wroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBo 4yacoB
Ne Hdara DJIeKTPOHHBIE NG poBbIE
Tema ypoka Konrtpoabubie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE PeCypPChI
padoThI padoThI
[Ipenmer u 3HaUCHHE
OpPraHUYECKON XUMHUH,
1 [IPENCTABIIEHUE O 1 bubmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOr000pa3uy OpraHMuYeCcKux
COE/IMH CHHI
DJEKTPOHHOE CTPOCHHUE ATOMA
riepoaa (OCHOBHOE H
2 }BIOSGPH(,HéI(-IHOC COCTOSIHHUS ) 1 Eubmorexa HOK
‘ ' https://m.edsoo.ru/0ce6fd4c
BaneHTHBIE BO3MOXKHOCTH
aToMa yriiepoja
XuMHUecKasl CBsI3b B
OpPraHUYECKUX COCIUHCHUSX.
3 MexaHu3Mbl 00pa30BaHUS 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3U, CIIOCOOBI
pa3pbIBa CBsi3el
Teopus crpoeHns
4 OpPraHMYECKUX COCOUHEHUN A 1 bubmorexa HOK
P ' https://m.eds00.ru/9e595ch8
M. byTtnepona
Bunbr nzomepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubmnoreka [IOK

OnexTpoHHbIE Y(PEKTHI B
MOJIEKYJIaX OPraHUYECKUX

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEITMHEHUN

[IpencraBnenue o
KJIaccu puKanuu u

bub6moreka [JOK

0 cHeTeMatieckal https://m.edsoo.ru/c212dd21
nomenkarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Krnaccugukamnus peakuuii B bubmmoreka LIOK
OpPraHU4eCKON XUMHH https://m.edsoo.ru/ba5706aa

3 Cucrematu3anus 1 000011IeHNE bubmmoreka [IOK
3HaHUH 10 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUN Psif,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoteka IIOK
AJIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 Du3HIECKHUEe U XUMHYECKUE bub6moreka IJOK
CBOIMCTBa aJIKaHOB https://m.edso0.ru/3137711c
HaxoxxneHne aaikaHoB B

11 npupoje. CriocoObl OTydeHUs buGmorexa [OK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHE AJIKAaHOB
[{uknoankaHel: 00IIas
dbopMya, HOMEHKJIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubmmoreka [IOK
CTPOCHHS U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI MOTYYCHHUS U
TIpUMEHEHUE

13 Pemiennie pacu€THbIX 3a/1a4 HA bubmorexa HOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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OIpEIETICHNE MOJIEKYJIIPHON
(bOpMYIIBI OPraHUYECKOTO
BEILIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIIHNX
B ero cocras. CucreMaTH3aIus
1 0000II[CHHE 3HAHHH 110 TEME

AJIKEHBI: TOMOJIOTHUECKUH PSI,
obmras popmyia,
HOMEHKJIaTypa, YJIEKTPOHHOE U

bub6muorexa IIOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MosiekyJl. CTpyKTypHasi U LUC-
TPaHC-U30MEPHUSI AJIKEHOB
duznyeckne U XUMHUIECKUE
15 cBoiicTBa ankeHoB. [IpaBuiio Bu6mmorexa [IOK
P https://m.eds00.ru/21069ccd
MapkoBHUKOBA
16 Crioco0OsI ONTydeHust U bu6morexa [IOK
IIPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
IMpakTrueckas padora Ne 1 mo
17 Te?we "TTom eHI:/Ie ATUJICHA U bubmoreia LIOK
e . n https://m.edsoo.ru/0941eed8
M3Y4YECHHE €ro CBOMCTB
Pewienue pacu€THbIX 3a/1a4 Ha
18 OomnpeeNIeHr e MOJIEK YJIIPHOU bu6moteka [IOK
(bOpMYyIIBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKaMeHbl: CONpsDKEHHEIE,
M30JIMPOBAHHEIE,
bubmoreka IIOK
19 KyMYJIAPOBaHHBIE.

Oco0eHHOCTH 3JIEKTPOHHOT O
CTPOCHHS

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XuMHYeCKHEe CBOMCTBA bubmoreka IIOK
CONPSDKEHHBIX JTUCHOB https://m.edsoo.ru/e561253d

21 CriocoObI OTydeHHS U bu6motexa [IOK
MPUMEHEHUE aJIKaIuEHOB https://m.edso0.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKUH DA,
obmias popmyia,

22 HOMeHK?;aEy;’a, 3JIEKTPOHHOE U br6worexa [IOK

https://m.edso0.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3NYECKUE CBOW CTBA

23 XUMHUYECKHE CBOMCTBA aJIKMHOB bubmorexa [JOK

https://m.edso00.ru/23493a93

24 KauecTBeHHBIE peakuy Ha bubmmoreka LIOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObI OTy4eHHs U bu6motexa [IOK
IIPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pewienue 3amau: pacyérel 1o

26 YPaBHEHUIO XMMHUYECKON buomorexa LIOK

https://m.edsoo.ru/5db8e526
peaKIuu

97 CucremaTu3anus u 00001IeHIE
3HAHUU 1O TeMe
ApEHBI: TOMOJIOTUYIECKUH Psifl,
obmras ¢popmyna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE U bubmmoreka LIOK
IPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/a92a7094
MoOJIeKyJ1 O€H30J1a U TOIyoJIa,
ux (pu3nYecKue cBoicTBa

29 XUMHUYECKHE CBOMCTBA apEHOB: bubmmoreka [IOK

PCaKu1 3aMCIICHUA

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
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30

XHUMHUYECKHE CBOMCTBA apEHOB:
pEeaKIUu IPUCOEANHEHMS,
OKHCJIEHHE TOMOJIOrOB O€H30I1a

bu6morexa IIOK
https://m.edsoo.ru/a44alae4

31

OcO0EHHOCTH XUMHUUYECKAX
CBOMCTB CTUpPOJIA

bub6moreka IJOK
https://m.edsoo.ru/d5018a54

32

Pewrenne pacu€THbIX 3a/1a4 HA
OIpEJENCHUE MOJIEKYJIIPHOU
(bopMyIIBI OPraHUYECKOTO
BEILIECTBA

bubmorexa [IOK
https://m.edsoo.ru/53461a2c

33

Crioco0OsI oJTydeHus: u
MpUMEHEHUE apeHOB

but6moreka IJOK
https://m.edsoo.ru/6f717d09

34

I'enernueckas cBI3b MCKIAY
Ppa3JIM4YHbBIMHA KJIaCCaMU
YTJIEBOJIOPO/IOB

35

Pacuérel 10 ypaBHEHUAM
XUMUYECKUX PEAKLIHM.
CucremaTu3anus 1 00001IeHNE
3HAHUM 10 TEME

36

ITpuponnslii ra3. [lonyTHble
He(TsIHbIE ra3bl

37

KaMeHHBII yroyib U MPOAYKTHI
ero nepepadoTku

bubmorexa [IOK
https://m.edso00.ru/69b3398b

38

HedTb 1 criocobs! eé
nepepadboTku. [Ipumenenue
MIPOAYKTOB MepepaboTKu HedTH

bubmorexa [IOK
https://m.edsoo.ru/21f9de78

39

['enernyeckas cBA3b MEXKIY
Pa3IUYHBIMU KJIaCCAMU
YIJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

["anorenonpousBoIHbIE
YIIIEBOJOPOJIOB: DJIIEKTPOHHOE

bu6morexa IIOK

40 CTPOEHUE; PEAKIINU 3aMCIlCHUS https://m.eds00.ru/82b4d759
rajoreHa
JleiicTBue mienovei Ha
raJIOreHITIPON3BOTHBIEC.

41 BsaumoneiictBue
JIATAJIOT€HAJIKAHOB C MAarHUEM U
LIUHKOM
Cucrematn3anus 1 00001IeHNE

42 3HaHUU 1O pa3ery bubmorexa HOK

https://m.edso00.ru/20e89f22
"VYraeBogopoasr"

43 KonTponsHas padbora mmo reme bu6motexa [IOK
"YraeBogopossr" https://m.edso0.ru/95c9e298
[IpenenbHbIe OIHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUN PSfI,
ob1ias popMmya, CTpPOCHHE

44 MOJIGKy(Jb;, Engepmf bubmioreka [OK

https://m.edso0.ru/df04c5cd
HOMEHKJIATYpa,
KJIaccupukanus, GU3n4eckue
CBO¥CTBa
XUMHYECKHE CBOMCTBA
45 MpeeIbHBIX OHOATOMHBIX Eubmorexa HOK
https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6bl osty4eHust u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmorexa HOK
https://m.eds00.ru/484100000000000
CIIUPTOB
47 [TpocTsie aupsr: bu6motexa [IOK

HOMEHKJIATypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3HYECKUX H
XUMHUYECKUX CBOMCTB

MHoOroaToMHbI€ CIIUPTHI:
STWJICHIJIMKOJb U TIIULEPHUH, X

bub6moreka IJOK

48 bu3nyeckre U XUMHUYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI oTy4eHus u

49 MPUMEHEHUE MHOT 0ATOMHBIX bubmorexa TIOK

https://m.edsoo.ru/d12e567d
CIIHPTOB
deHo: CTPOCHUE MOJICKYJIHI,
50 ¢dusnyuecKkre CBOMCTBA. Bubmmorexa [IOK
https://m.edso00.ru/2ce726f8
TokcuyHOCTh eHoIIa
. but6mmoreka [JOK

Sl Xumiieckue ceoicTsa denona https://m.edso00.ru/037ca5f9

59 CriocoObI OTydeHHS U bubmmoreka [IOK
npUMeHeHue GpeHomna https://m.edsoo.ru/c77ddf4c
[TpakTrueckas paborta No 2.

53 Peuienne sxcriepruMeHTalIbHbIX bubmotexa [JOK
3a1a4 1o TeMe "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denomnb"

54 Cucrematu3saiys 1 00001IeHNE but6mmoreka [JOK
3HAaHUH 10 TEME https://m.eds00.ru/1810ch9b
AJbJEruIbl ¥ KETOHBI:

AIIEKTPOHHOE CTPOEHUE
55 KapOOHUJIbHOM I'pyIIIbI; bu6muotexa IIOK

TOMOJIOTUYCCKUEC PAOBI, o6111a51
dbopmyna, usomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJ'IB)IGFI/IZ[I)I 1 KCTOHBI:

56 (dusnyuecKkre CBOMCTBA; PEaKIuu Bu6mmorexa [IOK
» Peakit https://m.eds00.ru/c887425¢c
MPUCOCTUHEHUS
Peakmum okmciieHus u
57 Ka4eCTBEHHBIE PEAKI[UU bubmotexa LHOK
p https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 CriocoOsI TIOJTydeHUst bubmmorexa [IOK
aIbIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/IETbHBIC
59 KapOOHOBBIE KUCIIOTHI, but6moreka IJOK
OCOOEHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJICKYJT
N3omepust 1 HOMEHKIaTypa
60 KapOOHOBEIX KHUCIIOT, HX bubmorexa HOK
P L https://m.eds00.ru/700cc87b
¢u3nyeckue cBoicTBa
XUMHYECKHE CBOMCTBA
61 MIPEaENbHBIX OMHOOCHOBHEIX bubmotexa [IOK
P https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0EeHHOCTH CBOMCTB
62 MYypaBbUHOW KUCJIOTBHI. bu6mmoreka [IOK
Mmuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EeHHOCTH CBOMCTB:
HEeNpeIeIbHbIX U
apoOMaTUYECKUX KapOOHOBBIX,
bubmmoreka [IOK
63 JIMKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KUCIIOT.

[TpencTaBUTENN BBICIINX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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ITonsTHiE O TPOM3BOAHBIX

bubmoreka IIOK

o4 KapOOHOBBIX KHUCIOT https://m.edso00.ru/0d162d9d
Crioco6sI mostydyeHust u

65 IpUMEHEHUE K}:II)6OHOBI>IX brbmorexa LOK
HCTOT https://m.eds00.ru/7¢065¢9d
CrnoxHble 3(UPHIL:
TOMOJIOTHYECKUHN psifl, 00IIast bubmorexa [IOK

66
dopmyna, UsoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMHUYECKUE bubmmoreka [IOK
CBOICTBa 3(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbIxX 3a1a4: 10
YPaBHEHHIO XUMHYECKON

68 peaKIuu, Ha OmpeeIeHUe
MOJIEKYJIApHOU (HOpMYyIIbI
OpPraHUYECKOro BEIIEeCTBA
[TpakTrueckas pabota Ne 3.

69 Pemenue skcriepuMeHTaIbHbIX bubmmoreka LIOK
3amau o teme "KapOoHoBEIE https://m.eds00.ru/486671fb
KuCIOThL. CliokHbIC A puphr"
Kupsl: ctpoenue, puznueckue

70 u XI/II)MHqngHe CB’()IgI)CTBa bubmorexa LIOK

https://m.edsoo.ru/al9c5b98

(runmponus)
Oco0eHHOCTH CBOWCTB KHUPOB,

71 CoJiepyKalliX OCTaTKH bu6motexa [IOK
HETIPEeeTbHbBIX )KUPHBIX https://m.edso0.ru/b0331922
KucioT. JKupsl B Ipupoje

72 Mpl1a KaKk CoJM BBICIIMX bubmorexa [IOK

https://m.edso0o.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
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KapOOHOBBIX KUCIOT, UX
morolee nercreue. [lousatue o
CUHTETHYECKUX MOIOIINX
cpencrax (CMC)

I'enernueckast CBI3b
YIJIEBOJIOPO/IOB U

bub6munorexa IIOK

73
KHCIIOPO/ICOEPIKAIINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIECTB

74 Pacuérel 10 ypaBHEHUAM
XUMHYECKUX PEAKLINi
Cucrematu3anus 1 00001IeHNE bubmmoreka [IOK

75 .
3HaHUU 10 TeMe https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTuKa

76 YIJI€BOJOB U KilacCcU PUKaLus bu6muotexa IIOK
yraeBoJ 0B (MOHO-, I~ U https://m.edsoo.ru/7a9693al
MOJI CaXapH/Ibl)

MoHocaxapuabl: GU3NIECKIE
7 CBOMCTBA M HaXOX/ICHUE B bubmorexa LIOK
A https://m.edsoo.ru/b4bdda2d
IpUpOJIC
IIpumeHeHue rimoKo3sl, €€
78 SHAYCHIC B bubmmoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3HENIEATEIIbHOCTH OpraHu3Ma
Hucaxapuasl: caxaposa,

79 ManbTO3a U JTaKTO3a. bubmmoreka [IOK
Haxoxxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE AUcaxapuaoB

80 [Tonucaxapuasl: cTpoeHue bu6morexa IJOK

MaKpOMOJIeKYJI, (pu3nueckue u

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
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XUMHYECKHE CBOMCTBA,
NPUMCHEHHUE

[TonsaTHe 00 UCKYCCTBEHHBIX

bub6moreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIX 3a7a4 Ha
82 ONpeeNIeHUE 10U BbIXOAa bubmotexa [JOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOKHOT O
83 CucrematH3aiys 1 00001IeHNE but6mmoreka [JOK
3HaHUM 1O pa3aeny https://m.edso00.ru/08d4364c
KonrtponpHas pabota 1o reme
84 "Kucnopoaconepxkamnme bubmorexa IOK
. https://m.edsoo.ru/42c6678e
OpPraHWYECKUE COCIIHCHHS
AMUHBL: Kiaccuukanus,
CTPOEHHE MOJICKYJI, 001Ias
85 (1)(13 MyJia H30Mey1/m B bubmmorexa [IOK
pMyIE, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa 1 (PU3UIECKHE
CBOMCTBA
86 XuMHYECKHE CBOMCTBA bub6muorexa IIOK
anudaTuyecKkux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIVH: CTPOCHUE aHWIIMHA,
87 0COOCHHOCTH XMMHYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
Crnioco6bl oJ1y4yeHust u
88 IpUMEHEeHUEe anupaTUIecKuX Bu6mmorexa [IOK
p https://m.edsoo.ru/eal38763
aMHUHOB
89 AMUHOKHCIIOTBI: HOMEHKJIaTypa bubmmoreka [IOK

U U30MepHsi, PU3NIECKIe

https://m.edsoo.ru/d1773e80
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cBorctBa. OTaeabpHbIe
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIIOT

XUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT, KX

90 OMOJIOrMYeCKOe 3HAUCHUE bubmotexa [JOK
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CUHTE3 U
TUAPOITU3 TIETITH]IOB
01 benku kak npupoaHbIe bubmmoreka LIOK
IIOJIMMEPBI; CTPYKTYPhI OEIKOB https://m.eds00.ru/429e9899
but6moreka IJOK
92 XHUMHYCCKHE CBOMCTBA OCIIKOB
https://m.edso0.ru/6237306d
AzoTtcoaepxaiue
IeTEPOLIMKINYCCKU C
93 coenuHenus. HykienHOBbIE bubmorexa [TOK
A Y https://m.edsoo.ru/521d1431
KHUCIJIOTBI: COCTaB, CTPOCHUE U
Ouooruyeckas polib
[TpaxkTueckas padota Ne 4.
Pemenue axcrepruMeHTaIbHBIX
94 SaMad 0 TeMe bub6muorexa IIOK
. https://m.edsoo.ru/8e3c02d1
AzoTrcoaepxaniue
OpraHUYeCcKUe coeMHeHus"
[TpaxkTueckas padbota Ne 5.
95 Pemenue skcriepuMeHTaIbHbIX bubmuoreka LIOK
3a7a4 o teMe "Pacno3naBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCAUHEHUI"
KontponbHas paGota o Teme
96 "AzoTcoaepiKaiime bubmorexa [JOK
lepratt " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHUS
97 OCHOBHBIC MOHATHS XUMUU bub6mmoreka [JOK



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUHN U METOABI UX
CHHTE3a —I10JIMMEepU3aIus u

https://m.edsoo.ru/7aa63ebd

MOJIMKOH/IEH Callus

98 IInactmaccel. YTumms3amnus u 1 bub6morexa IIOK
nepepadoTKa MIacTHKa https://m.edso00.ru/82242e0f
OnacToMepbl: HaTypaJbHbIN

99 CHHTETHYECKUE KaydyKH. 1 bubmorexa LIOK

https://m.edso00.ru/246103ec
Pe3una
BonokHna: HaTypaibHbIE,

100 HCKYCCTBEHHbIE, 1 bu6motexa [IOK
cunternueckue. [Tomumepol https://m.edso00.ru/5963a601
CIHENHaLHOT O Ha3HAYCHUS
[TpaxkTueckas padota Ne 6.

101 Pemenue sxcriepuMeHTaIbHbIX 1 bu6moteka [IOK
3az1a4 no teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IJIACTMAcC U BOJIOKOH"

O060011IeHHE U CHCTEMATH3ALIHUS

102 M3Y4EHHOr0 MaTepuaja o TeMe 1 bubmmoreka LIOK
"BricokOMOIEKYISIpHBIE https://m.edsoo.ru/6a22b1e8
coenuHeHusa"

OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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11 KVIACC

KosauuecTBo 4yacoB DJIeKTPOHHBIE
Ne ara uupposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue A bp
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AtoMm. CocTaB aTOMHBIX S€P. 1 bubmotexa [JOK
XuMuueckui snemeHT. M3oronsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000JI0U€EK 1 bubmmorexa LIOK
aTOMOB, KBAHTOBEIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Krnaccuukanus XuMu4ecKux 1 bubmuorexa [IOK
3JIEMEHTOB (s-, p-, d-, f-amemMenTHI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTpPOHOB 11O 1 bubmuoreka IIOK
ATOMHBIM OPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNIeKTPOHHBIE KOHPUTYpaI[UU aTOMOB
5 BHeMeIi)TOB B OCHOEI){OAZ I;I 1 brbmioreia LIOK
~ https://m.edso0.ru/8149e846
BO30YXXJIEHHOM COCTOSIHUHT
6 ONEeKTPOHHBIE KOH(UTYpaLl1 HOHOB. 1 bubmmorexa [IOK
ONEeKTPOOTPULIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aK0oH U
[lepronuyeckasi cUCTEMa XUMHUY €CKUX
7 snementoB /. 1. MeneneeBa, CBSI3b C 1 bubmmorexa HOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOEHUs
aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
3 XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX 1 bubmotexa [JOK
VMU IIPOCTHIX U CIIOKHBIX BELIECTB MO https://m.edso0.ru/f8468927
rpynmnaMm u nepuojam
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Cucrematusanud 1 00001IeHIE 3HAHUM

bu6mmoreka [JOK

3 1o TeMe https://m.edsoo.ru/8fad2942
Buner xumuueckoit ¢Ba3u. MexaHU3MEBI

10 0o0pa3oBaHMs KOBAJCHTHON CBSI3U. bubmorexa [IOK
BonoponHas cBsi3b. https://m.edso00.ru/5a8072af
MexMoJIeKyIIspHbIE B3aUMOCHCTBUS
BaneHTHOCTh 1 BaJeHTHbBIE

11 BO3MOXKHOCTH aTOMOB. CBS3b bubmioreka [IOK
NIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOCHHEM

12 [IpencraBieHust 0 KOMILIEKCHBIX bu6mnoreka [JOK
COEIMHEHUSIX: COCTaB U HOMEHKJIaTypa https://m.edso00.ru/8c66b12a
Bemectsa MOIEKYJISIPHOTO U

13 HEMOJIEKYJIIPHOT O CTpOoeHus. THuIbl bubmuorexa LIOK
KPUCTAJUINYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIIECTB
[TonsiTHE O AMCHIEPCHBIX CHCTEMAX.

14 [IpencraBiienre 0 KOJIOUIHBIX bubmorexa TIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE pacTBOPHI: HACHIIIIEHHBIE U

15 HEHACBIILCHHbIE, PACTBOPUMOCTD. bu6amorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramioruaparsl

16 CriocoObl BEIPaKEHUS KOHIICHTPALIMH bubmoteka [JOK
pacTBOpPOB https://m.edso00.ru/328e653a
Pemenue 3ama4 ¢ UCMOIb30BaHUEM

17 MOHSTUI "MaccoBas 1071 bu6mmoreka [JOK

nn

pacTBOpPEHHOrO BemecTa', "MosIpHAs
KOHLeHTpanus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccuduxanus u HomeHKIaTypa bubmotexa [JOK
HEOPraHWYECKUX BEIICCTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001eHIE 3HAHUIA bubmmorexa [IOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KontponsHas pabora mo remam
"CrpoeHnue atoma. [leprnoanueckuii

20 3akoH u Ilepuoanueckas cucrema bubmuotexa [JOK
XUMUYeCKuX 3yiemeHnToB /1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BemiecTna.
Mnoroo0pazue BemiecTs"
Knaccudukanus XaMU4ecKUX peaxiiuii
B HEOPraHUYECKOW U OPraHUYECKOU

21 XUMHH. 3aKOH COXpPaHEHUs MACChI bubmorexa [IOK
BEIIIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd?2
MpEeBPAILCHUS SHEPTUH PU
XUMHAYECKUX PEAKIUIX
TenoBble A3 (HEKTHI XUMUUYECKUX

22 peakuuii. TepMoxuMuueckue bubmiorexa [OK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus no ypaBHeHUSIM

23 XUMHYECKUX PEAKINi 1 bubmorexa [JOK

https://m.eds00.ru/87b13954

TEPMOXUMHUYECKUM ypaBHEHUSIM
CKOpOCTh XMMUYECKOU peaKIuu, e€

24 3aBUCUMOCTH OT Pa3IUYHBIX (PaKTOPOB.
Karamu3s n katanm3aTopsl

25 ['oMoreHHbIE ¥ TETEPOreHHBIE PEeaKIun

26 [TpakTueckas padota Ne 1 mo Teme bu6mmoreka [IOK

"BnausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XMMHYECKOW peakuuu"

OOpaTtuMble 1 HEOOPATUMBIE PEAKITHH.

bu6moreka [JOK

27
XUMHUYECKOE paBHOBECUE https://m.edso00.ru/30952f9b
IIpaktiueckas padora Ne 2 1o reme
28 "};JII/I;EEG a:nEqHfo (paKTl; oTB I\I;Ia bubmioreia LTOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUIECKOT'0 PABHOBECHS
DIEKTPOTUTHYECKAS JIUCCOIIMATIHSL.
29 CuibHBIE U cl1a0ble BJIEKTPOJIUTEI bubmmorexa HOK
P ‘ https://m.eds00.ru/5766bdf
CreneHp JUCCOLMALINA
Honuoe npoussenenue soasl. Cpena
30 BOJHBIX :CTBO oB. Bono oz[HLIP;“I bubmorexa HOK
p POB. P https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
IM'uaponus comeii. Peakuuu,
31 [IPOTEKAIOLLIKE B PACTBOPAX Bubmorexa IOK
p = p p https://m.edsoo.ru/09d5a9bd
AJIEKTPOIUTOB
[TpaxkTueckas padota Ne 3 o Teme
32 "XUMHUYECKUE PEAKIIMH B pPaCTBOPAX bubmorexa HOK
P " P P https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKUCINTENBHO-BOCCTAHOBUTEILHEIE
33 eaku. BakHel e OKUCIUTEIN U bubmorexa TOK
PCAKIIIH. https://m.edso0.ru/56226060
BOCCTAaHOBUTEIN
34 MeToz 371eKTpOHHOTO (3J1IEKTOHHO- bubmuorexa LIOK
MOHHOT0) Oananca https://m.edso0.ru/fb691387
35 DJIEKTPOJIN3 pacTBOPOB U PACILIABOB bubmorexa [IOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenne 3a1a4 pa3InyHbIX TUIIOB bubmorexa HOK
lad p https://m.edsoo.ru/5a859d16
37 Pemienne 3a1au pa3iMuHbIX TUTIOB Bbu6moreka [JOK
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https://m.edsoo.ru/5afa265d

38 CucremaTu3anus u 00001IeHIE 3HAHUIA bubmotexa [JOK
1o TeMe "XuMnueckue peakuu' https://m.edsoo.ru/c161eb85

39 KonTtponsHas pabota o reme bubmmorexa [IOK
"Xumudeckne peakiuun" https://m.edso0.ru/a8a0a930
[Tono)xeHNe HEMETAIIIOB B
[Teproauyeckoit cucreMe XUMHUIECKUX

40 anementoB [[. . MeneneeBa u bubmmorexa HOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHS UX aTOMOB.
dusnueckue CBOICTBa HEMETAIIOB
ATIoTpornusi HEeMETaJIOB (Ha IpUMepe
41 KHCIIOpOaa, cepsl, pocdopa u bubmorexa [TOK
pOaa, CepEL, P https://m.edsoo.ru/ef92c91c
yriieponaa)

42 Bonopoa: nonyuenue, puznyeckue u bu6mmorexa LIOK
XUMHUYECKUe cBoicTBa. ['uapuabt https://m.edsoo.ru/0aa8f613
["anorensl: HaXOX/IEHUE B IIPUPO/IE,

43 CIOCOOBI MOTY4EHHUS qomnqicine u bubmioreia LIOK

v L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOWCTBA
l'anorenoBomopoasl. Baxuenmme
44 KHUCIIOPOACOAEpKAIINE COSTUHEHHS bummorexa [IOK
P P https://m.eds00.ru/6b3255e6
raJloreHoB
JlabopaTopHbIe 1 IPOMBIIILIICHHBIE

45 CHOCOOBI MOJTYyYEHHUS TaJIOTEHOB. bubmotexa [JOK
[TprMeHeHue raJoreHoB U ux https://m.edsoo.ru/6971aca4
COE/IH CHH I
[TpakTuueckas pabota Ne 4. Perenue

bubmioreka [IOK
46 OKCIEPUMEHTANBHBIX 3a/1a4 110 TeMe

"T"amoredsr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: maboparopusie u
IMPOMBIIIJICHHBIC CIIOCOOBI MMOJIy4CHUA,

bu6mmoreka [JOK

47
(du3HYecKre ¥ XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue KuciI0poIa U 030HA

bu6mmoreka [JOK
48 OKCHIBI 1 IEPOKCHUIEI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemenune 3amad pa3IMuHBIX THIIOB bubmorexa HOK
Ratp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXO0KIEHHUE B IPUPOJIE,
50 CH(I))CO6BI HOJIIL CHUS fmlz/lqﬂecme u butmmorexa [IOK
v L https://m.edsoo.ru/46afae16
XUMHYECKUE CBOMCTBA
bu6mmnoreka [JOK
51 CepoBojgopon, ¢
POBOOPOI, CybpH LI https://m.edso0.ru/7¢875999
Kucnoponaconepkaline coeIuHEHUS
52 cephl gco6eHHl:)cm CBOMCTB CEepHOU bubmorexa HOK
PBI- p https://m.edsoo.ru/8cfa2548
KHCIOTHI
[TpakTuueckas paborta Ne 5. Perienue

53 SKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmorexa HOK

" P __ f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coenHEHU
A3OT: HaxOX/I€HUE B IIPUPOJIE,

54 CrocoO0BI MONy4YeHus, Gu3ndecKkue u bubmmorexa [IOK
XHMHYECKUE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnoponconepkalupe coequHEHUS

55 a3ora %§O6£H§OCTHI/II CBOﬁCTﬂB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCIOTBI
56 IIpumenenue a30Ta ¥ €ro COeAMHEHUN. bu6mmoreka [IOK

A30THBIE Y1OOpEHHs

https://m.edso00.ru/129f5059
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®dochop: HaXOXKIEHUE B IPUPOJIE,
CHOCOOBI MOJTyYeHus, (GU3NICCKUE U

bu6mmoreka [JOK

57
XHMHYECKUe cBoiicTBa. Dochuanl U https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunsl docdopa,

58 q)ocq)i[) c((i)) eq)mi ue kucioTel. Conm bubmorexa [JOK

peoieprta ' https://m.eds00.ru/c7a2d429
bochopHOI KUCTOTHI

59 ITpumenenue gpocdopa u ero bubmmorexa LIOK
coenunennil. ®ochopHbie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTnueckas pabora Ne 6. Pemenue

bu6mnoreka [JOK
60 HKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe
https://m.edso00.ru/8175ac3f
"Azotr u ¢hochop U ux coequHeHH"
VYriepona: HaXOXKACHUE B TIPUPO/IC,

61 aJUTOTPOITHBIE MOIU(DUKAIINN; bubmotexa [JOK
¢u3nyeckne U XUMHUYECKHUE CBOICTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHCHUE
Oxcun yraepoga(ll), okcu

62 e I(l)yzj(l\lfj) . (OJ'I)BHaSI KECHOTa u eé br6amorexa [IOK
YEIEpon 24 https://m.edsoo.ru/dba58adf
coJu

63 Perenue 3amaq pa3auMyHbBIX THIIOB bubmorexa TIOK

AdLP https://m.edso00.ru/6029b609
Kpemuuii: HaxoxaeHHe B IPUPOJIE,
64 0130006131 OJI ‘leIfI/I}I Q)HSH‘];I)CSKI/?G u bubmorexa [JOK
y L https://m.edso0.ru/143558ab
XUMUYECKUE CBOWCTBA

65 Oxkcun kpemuusi(1V), kpemuueBas bubmotexa [JOK
KHCJIOTA, CUJIIMKATEI https://m.edso0.ru/3170e7b1
[IpuMeHeHue KpeMHUS U ero bubmorera IOK

66 P P https://m.edsoo.ru/393cdac0

coenrHeHul. CTEKIO, ero nmojy4eHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenue 3ama4 pa3mMuHbBIX TUTIOB bubmmorexa HOK
https://m.edso0.ru/b624f801
68 CucreMaTH3alys 1 0000IeHIE 3HAHUHA bubmoteka IJOK
no reme "Hemeramibr" https://m.edso0.ru/6e864db5
69 KontponsHas pabota o teme bubmmorexa [IOK
"HemeTannst" https://m.eds00.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHOU bubmmoreka LIOK
paboThI, KOPPEKLIUS OLMIHOOK https://m.edsoo.ru/2b7e9510
[TonoxxeHue MeTalIoB B
[Teproauyeckoi cucTeMe XMMUYECKUX
71 aneMeHTOB. OCOOCHHOCTH CTPOEHUS bubmorexa [JOK
https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB
OO6mume pusnyeckue cBOKWCTBA
72 MeTL;nnoq];. [IpumeHeHrne MeTasioB B butmmorexa [IOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnaBel metauioB. Kopposus bubmotexa [JOK
METaJIJIOB https://m.edso00.ru/42b872e3
74 Pewienue 3a1au pa3inuHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
DICKTPOXUMUYECKUN P HATTPSDKCHU I
75 MeTasuioB. O0IIMe CrocoObl Oy CHUS Bubmiorexa OK
https://m.edsoo.ru/94eb377a
METaJLJIOB
OO6miast xapakTepucTiKa MeTaioB [A-
76 rpymibl [lepuoguyeckoil cucTeMbl bubmotexa [JOK

XUMUYECKHUX 3JIEMEHTOB. Hatpuii u
KaJIMi: oTydeHue, Guzndeckue u

https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
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XUMHUUYECKHE CBOWMCTBA, MPUMEHEHUE
MPOCTHIX BEUIECTB U UX COEAUHEHUHN

OO6mas xapaktepuctika metanios [1A-
rpynnsl [lepuoanueckoil cucTeMsl
XUMHUUYECKUX 3JIEMEHTOB. Maruuii u

bu6mmoreka [JOK

77
KaJIbIHIL: oy4yeHue, Gpu3ndeckue u https://m.edso0.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB M UX COCTUHEHHM
78 JK&cTkocTh BOABI U CITOCOOEI €€ bubmioreka [IOK
yCTpaHEHHs https://m.edsoo.ru/c74bfae9
79 AmOMHHWI: TIoSTydeHue, pu3ndeckue u bubmuorexa [IOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHU € https://m.edso00.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCUIA H
TUIPOKCHJIA AJTFOMUHHS, bubmuorexa LIOK
80
TUJPOKCOKOMIJIEKCHI aJJFOMUHHUS, UX https://m.edso00.ru/5d12d318
MIpUMEHEHUE
81 Pemenue 3a1a4 pa3iMyHbIX TUIIOB
[TpakTuueckas pabota Ne 7. Perienue
82 IKCIEPUMEHTA 3a/1a4 110 TeEMe Bubmiorexa LIOK
MEePUMEHTAJIbHBIX 9 110 TeM
P 8 " https://m.edsoo.ru/27a4af43
"MeTanbl rJIaBHBIX OArPYIIT
OO0mas xapakTeprucTUKa METalIOB
83 no6ouHbIX moarpymi (b-rpyrmi) bubmoteka [JOK
[Tepuoanyeckoi CUCTEMbI XUMUYECKUX https://m.edso00.ru/610d7431
HIIEMEHTOB
Pu3NYECKUE U XUMUYECKHUE CBOICTBA
84 XpoMa M ero COeIMHEHUH, UX butmmorexa [IOK
P ’ https://m.edsoo.ru/9911bef3
IpUMEHEHNE
85 Baxnelilme coelMHEHHs] MapraHua. bubmmorexa [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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Ilepmanranar kanus, ero
OKUCJIUTEIILHBIE CBOMCTBA

https://m.edso0.ru/039d69c8

dusnyeckre U XUMUYECKHUE CBOMCTBA

bu6moreka [JOK

86 Kenesa u ero coenunenuit. [lomyuenne
A i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHE CIUIaBOB JKeJie3a
Pu3nYecKre 1 XMUMUYECKUE CBOMCTBA
87 MeIH U e€ COeAMHEHU M, X brbmorexa [TOK
A A ’ https://m.edsoo.ru/2bc0fa54
MPUMEHEHUE
duznueckre 1 XUMHUYECKUE CBOMCTBA
88 IIMHKA U €ro COSANMHEHUMN, NX bu6mmnoreka [JOK
npuMeHeHue. [ MapoKCOKOMILIIEKChI https://m.edsoo.ru/b1f2beal
LUHKa
[Tpaktuueckas padota Ne 8. Pemienue
bu6mmoreka [JOK
89 AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
" " https://m.edsoo.ru/a6e352ea
MeTaiibl TOOOYHBIX MOATPYIII
90 Pemenue 3a1a4 pa3IMyHbBIX TUIIOB brbmioreia LIOK
AP https://m.edsoo.ru/a8b83d83
O06o01eHue 1 cucTeMaTH3aIus
91 M3YYEHHOT0 MaTepuasa o TeMe brbmorexa [TOK
" 7 " P https.//m.edso0.ru/e91fe975
MerTanbl
92 KonTponbHas pabora mmo reme bubmmorexa [IOK
"Meranibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaToB KOHTPOJIbHON bubmuorexa LIOK
paboThI, KOPPEKLIUS OMTHOOK https://m.edsoo.ru/9ebff2fd
Pons xumuu B obecnieueHun
94 YCTOMYMBOIrO Pa3BUTHS YEJIOBEUYECTBA. bubmmorexa [IOK

ITousitue o HAaY4YHBIX METOAAX
HUCCICa0BaHUA BCIICCTB

https://m.edsoo.ru/080fe1f0
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HaquI,Ie MNPUHOUIIBI OpraHyu3alun
XUMHUYCCKOIro IIpou3BoOACTBA.

bu6mmoreka [JOK

95 1
[TpoMbIIITIeHHBIE CIOCOOBI MOMYYESHHUS https://m.edsoo.ru/2e45a44f
BaXXHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE
96 OKPY’KaroIIel Cpeibl U ero 1 bubmorexa IIOK
PYHAIOTIEH CPEA https://m.edso00.ru/9f11bf51
TTOCJICACTBHS
97 XUMHS U 310pOBBE YEIIOBEKA. 1 bubmmorexa LIOK
JlekapcTBeHHBIE CpeaCcTBa https://m.edso00.ru/a6552721
98 Xumus nuiy. Poiab XxumMuu B 1 bubmoteka [JOK
00ecCIIeYeHNH TUIIEBON 0€30I1aCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdromepnsie 1 bubmotexa [JOK
cpenctBa. berToBast xumus https://m.edsoo.ru/da42d5a9
Xumus B cTpouTeNnbCcTBE. BaxkHeimme
100 CTPOUTEIBHBIE M KOHCTPYKIITMOHHBIE 1 bubmorexa [TOK
P pyKa https://m.eds00.ru/61e69003
MaTepHaIbl
XUMUS B CEIbCKOM XO3SHCTBE.
101 Opraanyeckue 1 MUHEpaIbHbBIC 1 bubmorexa HOK
p p https://m.edso0.ru/fd39587d
ynoOpeHus
102 Cucrematu3anus 1 00001eHre 3HAHHI 1 bu6moreka [JOK
1o TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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IMPOBEPAEMBIE HA EI'D 10 XUMHWU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMA

Kon
NpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMBbI CpPeJHero o01ero
oOpa3oBaHus

1

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

11

OCHOBOIIOJIAralOIIMe MOHATHUSA (XMMUYECKUH 3JEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIEC OPOUTAIN ATOMOB,
OCHOBHOE U BO30YXIEHHOE COCTOSIHME aToMa, MOH, MOJIEKyJa,
BaJICHTHOCTb, 3IIEKTPOOTPHLIATENILHOCTb, CTEIEHb OKHCJICHUS,
XUMHUYEcKasi CBs3b (G- M T-CBA3b, KpaTHbIE CBS3M), T'MOpuAM3aLUs
aTOMHBIX OpOMTaNiel, KpUcCTaulMdyecKas pemerka, MOJb, MOJSIpHas
Mmacca, MOJSIpHBIH 00BEM, MOJSpHAas KOHLEHTpalMs, pPacTBOPHI
(MCTUHHBIE, UCHEPCHBIE CHCTEMBI), KPUCTAJJIOIMIPATHI, YTJIEPOAHbII
CKeneT, (yHKUMOHaJIbHAs TpYIa, pajuKajl, H30MEpbl, CTPYKTypHas
dbopmyrna, u3omepuss  (CTpyKTypHasi,  reomMeTpuyeckas  (Imuc-,
TpaHCHU30MEpHsI), TOMOJOIMYECKMH psiJl, TOMOJOTH, YTIJIEBOAOPOJIBI,
KHUCJIOPOA- U a30TCO/Ep)Kalllie COENMHEHHUs, OMOJIOTHYECKH aKTHBHbIE
BellecTBa (yriaeBoJIbl, KU PbI, OEIKH), MOHOMED, MOIUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COEAMHEHMS, KPEKUHT, pPU(OPMUHT, THUIIBI
XUMHUYECKUX peakuuil (OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE, 3K30- H
SHJIOTEPMUYECKHE, PEaKIMi MOHHOTO OOMEHa, TOMO- U TeTepOreHHbIE,
o0paTUMblE U HEOOPATUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
NIEKTPOJIUTHYECKAs AUCCOLMALMS, CTENEHb AMCCOLMAIH, OKUCIUTEID,
BOCCTaHOBUTEIb, AJIEKTPOJIU3, CKOPOCTh XMMMUYECKOH  peakluH,

XUMHUYCCKOC PaBHOB eCI/Ie)

1.2

TEOPUH W 3aKOHBI (TEOpHS XHMHYECKOTO CTPOCHHUS OPraHUYECKHX
BemectB A.M. BytiepoBa, Teopusi 3JEKTPOIMTUUECKONW TUCCOLMAIINH,
[Mepunonnueckuii 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHHUS MAacCChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKHI S3BIK XUMHH, MHPOBO33PEHUYECCKHUE
3HAHUS, JISKAIIME B OCHOBE MOHMMAaHUS MPUUYUHHOCTH M CHUCTEMHOCTHU
XUMHUYECKUX SBJICHUH, COBPEMEHHbIE IIPEJICTABJIECHUS O CTPOECHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaJAMOJIEKYJIIPHOM YPOBHSX

1.3

npeaACTaBICHHUA 0 MEXaHHu3Max XUMHYCCKHUX peaKHI/Iﬁ,

TCPMOANMHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMECPHOCTIX ux




MMPOTCKaHUA, O XUMHUYCCKOM PABHOBECUHU, JUCIICPCHBIX CUCTCMAX

14

(dakTomornyecKkue CBEACHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHHH U
0e30MacHOM  HCIONB30BAHMHM  BAXXHEMIIUX  HEOPraHMYECKHX |
OPraHMYECKUX BELIeCTB B OBbITY M NPAKTUYECKOM JIESITEeNIbHOCTU

YCJIOBCKa

1.5

o0Iye HaydHbIe MPHUHIIMIBI XUMUYECKOT0 MPOU3BOJCTBA (HAa TpHUMeEpe
MPOM3BOJCTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJ]a, MepepadoTKu

He(TH)

ChopMupoBaHHOCTh YMEHUM BBISBIISATH:

2.1

XapaKTepHblE IIPU3HAKA M  B3aMMOCBS3b M3YYCHHBIX IIOHATHH,
IIPUMEHATh COOTBETCTBYIOILME IIOHATHS IIPU ONUCAHUU CTPOCHUS U

CBOMCTB HCOPraHUYCCKUX U OPTaHUYCCKUX BCUICCTB U UX HpCBpaIlIeHI/Iﬁ

2.2

B3aMMOCBSI3b XUMUYECKMX 3HAHUW C TOHATUSMU W IPEICTABICHUSIMU
JOPYTHX MPEIMETOB Jisi 00Jiee OCO3HAHHOTO MOHUMAHUS U OOBSICHEHUS

CYIIHOCTHU MaTCPUAJIbHOI'0 CAUHCTBA MU pa

CdopMupoBaHHOCTh YMEHHUSI UCIIOTB30BATh:

3.1

HAaUMEHOBAaHMUS XUMHUUYECKUX COCAUHEHUN MEXIYHAPOAHOIO COH3a
TEOPETUYECKOW U MPUKIAJAHOW XMMHM M TpUBHUAIbHBIE Ha3BaHUS
BEILIECTB, OTHOCSIUMXCA K M3YYEHHBIM KJjaccaM OpPraHU4YeCKUX H

HEOPraHUYECKUX COCTUHEHUI

3.2

XUMHYECKYI0 CHMBOJIUKY JJIsl COCTaBJCHHS (OPMYIN HEOPraHUYECKHUX
BEIIECTB, MOJIEKYJIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POpMYJI OPraHUUYECKUX BEIECTB

CdopmMupoBaHHOCTh YMEHHUSI KIaCCH(UITUPOBATH:

4.1

HCOPraHM4CCKUEC BCHICCTBA, CaMOCTOATCIbBHO BBI6I/IpaTB OCHOBaHUuA H

KpUTCPpHU I KJ'IaCCI/I(i)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHn4eCKuc BCIIECTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA U

KpUTEpUH 15 KJIACCU(PUKAIIMY U3YdYaeMbIX XUMHUUECKHX OO BEKTOB

4.3

M0 pa3JMYHBIM MpU3HAKaM (YHCIy M COCTaBy pearupyrollfxX BeIIeCTB,
TerioBoMy 3G (dEeKTy peakiuu, W3MEHEHHIO CTCNeHEH OKUCIICHHS

AJIEMEHTOB, O0PATUMOCTH PEAKIIUH, YYACTHUIO KaTaan3aTopa)

ChopMUpPOBaHHOCTh YMEHHS XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) W HOHOB
XUMHYECKuX sjeMeHToB 1 — 4 mepuonos [lepuoanueckoit cucremsr JI.1.
MenpeneeBa U X BAJICHTHBIC BO3MOXHOCTH, UCIIOJIb3YS IOHATHS S-, p-,

d-a7eKTpOHHbIe OPOUTAIIH, SHEPreTHUSCKUE YPOBHU




ChopMupoBaHHOCTb yMEHHSI OOBSCHATH 3aKOHOMEPHOCTU W3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pPa3yeMbIX HMHU COEAMHEHUH IO

IIEpHOJaM U Tpynmnam

ChopMHUpOBaHHOCT, YMEHHUSI COCTABIISITh YPAaBHEHUS XHUMHUYECKHUX

peakiui U pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCJIIMTCIBHO-BOCCTaAHOBUTCIBbHBIX peaKm/Iﬁ IMOCPCACTBOM COCTABJICHHA

AJICKTPOHHOT'O OajlaHca dTUX PEeaKIui

7.2

YpaBHCHUA peaKHI/Iﬁ PAa3IMYHBIX THUIIOB; IIOJIHBIC U COKpaH_[éHHI)Ie
YpaBHCHUA peaKHHﬁ HMOHHOI'O 06MeHa, YUUTBIBAs yCJIIOBHs, IPU KOTOPBIX

OTH PCAKIIMU UAYT OO0 KOHIIA

7.3

peakuuil rugposaMsa, peakuuid KOMILJIEKCOoOpa3oBaHMs (Ha IpUMeEpe

T APOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

ChopMupoBaHHOCTh YMEHUS MOATBEPKIATh:

8.1

Ha KOHKDETHBIX IIPUMEpax XapakTep 3aBUCUMOCTH pEaKLUOHHOU
CIIOCOOHOCTH OpPraHWYECKUX COECAMHEHUH OT KpaTHOCTH U TUIA
KOBAJIEHTHOM CBSI3U (G- U TM-CBSA3M), B3AUMHOI'O BIMSHMS aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIaX, a TAKXkKe OT 0COOEHHOCTEN pealn3aluy pa3InuyHbIX

MEXaHU3MOB IIPOTEKAHUs pEaKLUN

8.2

XapaKTCPHbIC XHMHYCCKHUC CBOMCTBA BEIIECTB COOTBCTCTBYIOIINMU

OKCIICPUMCHTAMU U 3allUCAMHA ypaBHeHI/Iﬁ XHUMHYCCKUX peaKuHﬁ

ChopMUpPOBaHHOCTh YMEHHUS XapaKTEPH30BaTh COCTAB W BaXKHEUIIHE
CBOIWCTBAa BEIIIECTB, MNPUHAJICKAIINX K ONpPEAeTIEHHbIM KijlaccaM |
rpynnaM COeIUHEHUN (IPOCThie BEIIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTIEBOJOPOIBI, IIPOCTHIC (DUPBI, CITHUPTHI, ()EHOBI, AJIbJICT U b, KETOHBI,
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE J(QHPBI, XKUPBI, YTICBOIbI, AMHUHBI,

AMUHOKHUCIIOTHI, OETIKH)

10

CchopMupOBaHHOCTb YMEHHMSI MPOBOAUTH pPacd€Tbl IO XHUMHUYECKUM
dopMynaM M ypaBHEHUSM XHMHUYECKUX PEAKIUH C HCIOJb30BAHUEM

(U3NYECKUX BETUYHH:

10.1

Macchl (00bEMa, KOIMYecTBa BEIIECTBA) MPOAYKTA peakluu, €ClId OJHO
U3 UCXOIHBIX BEIIECTB AaHO B BUJE PACTBOpA C ONpenenEHHON MacCOBOM

JoJIel pacTBOPEHHOT O BEIIECTBA MJIM 1aHO B N30BITKE (MMEET MIPUMECH )

10.2

MacCOBOM WM 00bEMHOM JI0JIU, BBIXOJIA TPOAYKTA PEAKIIHH

10.3

TenaoBoro 3 dexra peakuuii

104

00BEMHBIX OTHOIIICHUM ra3oB

10.5

0 HAXOXKICHUIO XUMHUYECKOH (hOpMYIIbI BEIECTBA




11

Branenue cucrteMoil 3HaHMI O METOJAX HAy4HOI'O IO3HAHMSA SIBIICHUN
IIPUPOJIBL, UCIIOIb3yEMbIX B €CTECTBEHHBIX HaAyKaX U YMEHHUE IPUMEHSATh
9TU 3HAHUS NPU HKCHEPUMEHTAIbHOM HCCIIEJOBAHMM BEIIECTB M s
OOBSICHEHHUsSI XUMHYECKUX SIBJIICHHM, HMEIOLIMX MECTO B MpPUPOJE,

HpaKTquCKOfI JACATCIIPHOCTH YCJIOBCKA U B HOBCC)IHGBHOI;'I KHU3HU

12

CchopmupoBaHHOCTh YMEHHS TPUMEHSTH (HMCIONB30BaTh) 3HAHHUS O
COCTaBE W CBOMCTBaX BEHICCTB ISl OSKCIEPUMEHTAILHON TMPOBEPKH
TUTIOTE€3 OTHOCHTEIILHO 3aKOHOMEPHOCTEH TMPOTEKAHHMS XUMHUYECKUX
peakiuii W TPOTHO3UPOBAHUS BO3MOXKHOCTEH WX OCYIIECTBIICHHS;
CHCTEMHBIC XHMUYECKHUE 3HAHUS I OOBSCHEHUS W TPOTHO3UPOBAHHS
SIBJICHUW, WMEIONIMX €CTECTBEHHOHAYYHYIO TPHUPOAY; IS TPUHSTHUS

I'paMOTHBIX peH_IeHI/Iﬁ Hp06HeM B CUTyallusX, CBA3aHHbBIX C XUMHEH

13

ChopMHPOBaHHOCTh YMEHHS TUIAHUPOBATh W NPOBOAUTH XUMHUECKHIA
IKCIIEPUMEHT (IOJydYeHHEe M W3y4YEHHE CBOWCTB HEOPraHUYECKUX U
OpPraHMYECKHX BEINECTB, KaYeCTBEHHBIC PEAKIMHU YIJIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHCJIOPOACOICPKAIINX OPraHUYECKHX BEIICCTB,
peleHue IKCIEPUMEHTAIBHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKHMX M OPraHMYECKHX BEHIECTB) C COOJIOJCHUEM MPaBHII
Oe3omacHoro  oOpaiieHuss ¢  BellecTBAaMH U JJaOOPAaTOPHBIM
obopynoBanuem; (GHopMyIUpOBaTh LEIH MCCIEIOBAHUS; MPEACTABISATH B
pa3Mu4HON (opMe pe3ynbTaThl JKCIICPUMEHTAa, AaHaJM3HpPOBATH U

OLCHHUBATH UX JOCTOBECPHOCTH

14

CchopMupoBaHHOCTh YMEHHSI OCYILIECTBIISITH IIeTICHAMPABICHHBIA TOUCK
XUMHUYECKOH WH(OPMAIMK B pa3IMIHBIX UCTOYHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeAcTBa MaccoBoi nHdopmanuu, cetb HTEpHET 1
JIpyTHE), KPUTHUECKA AaHAJIM3UPOBATh XUMHUYECKYHO HH(GOPMAIIHUIO,
nepepabaTbiBaTh €€ M HCHOJb30BATh B COOTBETCTBHHM C MOCTaBJIEHHOU

y4eOHOM 3a1aueit

15

CchopmupoBaHHOCTH ~YMEHHS MPOTHO3UPOBATh, AHAJIM3UPOBATH H
OLIEHMBaTh MH(MOPMAIMIO C TO3MIMKA DKOJOTMYecKod Oe30macHOCTH
MOCJEACTBUI OBITOBOM M TPOHM3BOJICTBEHHOHN JESTENbHOCTH YelOBEKa,
CBSI3aHHOW C TmepepaboTKOi BemecTB; CHOPMUPOBAHHOCTH YMEHHMA
OCO3HAaBaTh  OMACHOCTh  BO3ACHUCTBUS HA  KHUBBIE  OPraHU3MBI
OTpeNeNnEHHBIX BEIIECTB, IOHUMAs CMBICI IIOKa3aTens IMpeleiIbHOM
JOMYCTUMOM KOHLIEHTPALlMM, ¥ TOSICHATh HAa MpPUMEpax CHOCOOBI
YMEHBIICHUS U MPEAOTBPAIICHHS MX BPEIHOT'O BO3/ICHCTBUS HA OPTaHU3M

YCJIOBCKa




IHNEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBbIX HA EI'D
O XUMHUun

Kon

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

TeopeTndeckre OCHOBBI XUMUU

1.1

Crpoenune BemiectBa. CoBpeMeHHass MOJAENb CTPOSHMs aTtoma. PacmpeneneHue
JNIEKTPOHOB MO DJHEPreTHYecKuM ypoBHsAM. Kraccudukamuss XUMHYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS DHEPreTHYECKUX YPOBHEil aToMoB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXIEHHOE COCTOSHHMS aTOMOB. OJEKTPOHHAas

KOH(HUTypalus aToMa. BaJeHTHBIE dJIEKTPOHBI

1.2

[lepnonnueckass cucrema xumMudeckux osiemeHtoB .M. Mennaeneesa.
®usnueckuii cmpicn [lepuognueckoro 3akona .M. Menneneesa. Ilpuunnsl u
3aKOHOMEpPHOCTH HW3MEHEHUS CBOWCTB DJJIEMEHTOB W HUX COCOUHEHHH IO
nepuoJaM M TIpynmnaM. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB IPOCTBIX

BCIICCTB, BOOAOPOAHBIX COGHHHGHHﬁ, BBICIIMX OKCUAOB U THAPOKCHUIOB

1.3

BanenTHocTb. 9J'IeK’I’p00TpI/IL[aTCJ'IBHOCTI>. CrelneHb OKUCIICHUS

1.4

Buabl xumMudeckoil cBsizu (KOBaJeHTHAs, HOHHAs, METaUNIMYeCcKasi, BOJOPOIHAs)
¥ MeXaHU3MbI €€ oOpa3oBaHus. MeXMOJeKyIsIpHbIe B3auMoaecTBus. Bemniecrta
MOJIEKYJIIDHOTO W HEMOJIEKYJSIDHOTO CTpOEHHUs. THumbl KpUCTaJUIMYECKUX

peméToK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAINIMYECKON PEIIETKI

1.5

XuMuueckas peakuus. Knaccudukarus XUMHAYECKUX peakuuii B

HEOPraHWYEeCKOW M OPTaHMYECKOW XUMHH. 3aKOH COXPaHEHHS MAaCChl BEIIIECTB

1.6

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iIMyHbIX (JaKTOPOB

1.7

TenoBble A3 PeKTh XUMUUECKUX peakil. TepMOXUMHUYECKUE YpaBHEHUS

1.8

OOpatumble peakiuu. XuUMHuecKoe paBHOBecue. DakTopbl, BIMAIOLIME Ha

COCTOsIHHE XuMu4eckoro pasHosecus. [Ipunnun Jle llatense

1.9

9J'IeKTpOJ'II/ITI/I‘IeCKa$I Juccouuanus. CunpHble U cliaOble QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCUICCTB: KHCIAA, HeﬁTpaﬂBHaH, oIcjIo4Hasd. CreneHn

nycconuanuy. Peakiuu noHHoro ooMeHna

1.10

Iuaposms coneii. MoHHoe npousBenenue Boabl. Bogopoanslii mokazarens (pH)

pacTBopa

1.11

CrniocoObl BbIpaXKEHUsI KOHLIEHTPALUK paCTBOPOB: MaccoBasi 10J1s1 paCTBOPEHHOIO
BEIIECTBA, MOJSpHas KOHIeHTpauus. HacbllleHHble U HEHACBIIIEHHbIE

pacTBOPHI, PaCTBOPUMOCTE. KpucTtammoruapats

1.12

OKHCINTEIbHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBenenue BemecTB B cpeaax ¢

pa3HbIM 3HaueHueM pH. Metoabl anekTpoHHOro OanaHca




1.13

DIIEKTPOJIU3 PACTBOPOB U PACIIABOB COJIEH

OCHOBBI HEOPTAHUYECKOW XUMUU

2.1

Knaccudukanus Heopraunueckux coeiuHeHnid. HoMeHknatypa HeopraHuueckux

BEIIECCTB

2.2

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAUIOB (HATpUM, KaJWi, KaJbIUH,
MarHui, aJlOMUHUHN, ITUHK, XpOM, XE€JIe30, Melb) U HX coeauHeHuil. OOmmue

CITIOCOOBI IMMOJIYy4Y€HUA MCTAJJIOB

2.3

XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAUIOB (TaJIOr€HOB, Cepbl, a3o0Ta,
dochopa, yraepoma W KpeMHHS) U HX  COSNMHEHWH  (OKCHIIOB,

KHCIIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX COSTUHEHHI)

24

TI'eneTnueckas CBs3b HEOPraHNMYCCKUX BCUICCTB, NIPUHAMIC)KAIIUX K PA3JIMIHBIM

Kj1accaM

2.5

#H##Part## nenTudukaus HeopraHMueCcKnX coeNMHeHn. KauecTBeHHbIE

PC€aKI Ha HCOPraHN4YCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OpFaHquCKOﬁ XHUMHUH

3.1

OCHOBHBIE IIOJIOKEHUS TEOPUM XHMHUYECKOrO CTPOEHHUS OPraHuYecKUX
coennHeHuit A.M. bytiiepoBa. YriaepoaHslid CKeJIET OPraHUYECKOW MOJIEKYJIbL.
KpatHocTh XuMHYeckoil CBSI3U. s- U P-CBSI3U. SP3-, SP2-, SP-rubpuau3anuu
opOuTaneii aTOMOB yriepojaa. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XUMHYECKOIO

CTpOeHMS MOJeKyJl. 'omonoru. I'omonornueckuii psaa. M3omepus u nusomepsl

3.2

[Tonsatue o  ¢dysxuuonampHOM  rpynme.  OpueHTanMOHHBIE 3¢ (EKThI

3aMecTUTeNel

3.3

[IpencraBnenne o KiaccuUKAMM OpPraHWYecKWX BemiecTB. Homenkmnarypa
OpPraHWYeCKUX COCIUHEHMH (cucTeMaTHuecKas) M TpHUBHUAJIbHBIC Ha3BaHHS

BaKHEHIIIHMX Hpe}ICTaBI/ITeJIeﬁ KJIaCCOB OPraHN4YCCKUX BCIICCTB

3.4

CBOOOIHOpaIMKANIBHBIM ¥ HWOHHBIA MeXaHu3Mbl peakuuu. [lonstue o

Hykseoduie u anexkrpoduie. [IpaBuno Mapkoaukosa. IIpasuiio 3aiinesa

3.5

Anxanbl. XMMHUYECKHE CBOICTBA aJIKaHOB: rajOr€HHpPOBaHUE, JIETHAPHUPOBAHNUE,
TEPMUYECKOE pa3NOKEHUE, KPEeKHHI, u3oMmepusauus, ropeHue. I[lomyuenue
ankaHoB. [luknoankanel. Cneunduka CBOHCTB LHUKIOAIKAHOB C MallbIM

pa3sMepoMm LUKIIA. Peakiuy npucoeAMHEHNs U PAANKAIBHOI O 3aMELICHUS

3.6

AnkeHnbl. XMUMHYECKHE CBOICTBA: pEaKUUU MPUCOEIUHEHHs (rajoreHupoBaHUE,
TUAPUPOBAHUE, THAPOrajJoreHUpOBaHUE, THApaTalus), TOPEHUs, OKUCIEHUS U
nonuMmepuszanud. [IpoMbIlUIeHHBIE W J1a0OpaTOpHBIE CHOCOOBI MOJTYYEHUS

aJIKCHOB

3.7

AnkaaueHbl. XUMHUYECKHE CBOMCTBA aJKaJMEHOB: PEAKIIMU TPUCOSIUHEHUS

(ruzpupoBaHue, TaJOreHUPOBAHME), TOpeHUs M mnojuMepusanuu. [lomyueHue




aJIKaAUCHOB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUs (TallOreHUPOBAHUE,
TUAPUPOBaHUE, TUApATAIMS, TUAPOTAJOTCHHPOBAHUE) KAaK CHOCO0 MONTydYeHHS
IIOJINMEPOB U APYIMX IIOJIE3HBIX NpPOAYKTOB. Peakuuum 3amemienus. ['openue
alleTUJIEHA KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JJIsl CBAPKU U PE3KU

MCTAJIJIOB. HpI/IMeH CHHC allCTHUJICHA

3.9

Apenbl. XuMHUeCKHE CBOWCTBa Oe€H305a: peakmuu  BIEKTPOPUIHLHOIO
3aMEIIEHMs], TPUCOECAUHEHHUs (TUAPUPOBaHUE, TajoreHupoBaHue). Peaxnus
ropeHust. OcoOEHHOCTH XMMHYECKMX CBOMCTB Toiyona. [lomydenue OeH3ona.
Oco0OeHHOCTH XUMHYECKMX CBOWCTB crtupona. llomumepusauust crupoa.

Crioco0Ob! IoJTyuyeHUs ¥ IPUMEHEHNE apOMaTHUYECKUX YTIIEBOJOPOI0B

3.10

Crouprel. IlpenenbHble  OJHOATOMHBIE CHUPTBL. XHUMHUYECKHE CBOICTBA:
B3aUMOJIEHCTBME C  HATPHEM Kak CIoco0  YCTAaHOBJIGHHMS  HaJIAYUA
TUAPOKCOTPYNIMBI, €  TaJOT€HOBOAOPOAAMH  KakK  CHOCO0  MOJy4eHHs
pacTBOpUTEIIEH, BHYTPH- U MEXMOJEKYJsIpHasd Aeruaparauus. Peakuus ropeHus.
[lonyuenue srtaHona: peakuuss OpOXKEHUS TJIOKO3bI, THApaTalMsl ATUIICHA.
OTHJIEHIJIMKOJIb U TJIMUEPUH KaK MPEACTABUTENH NPEAECIbHBIX MHOI0aTOMHBIX

CIIUPTOB

3.11

Oenon. XuMHYecKue CBOMCTBA (¢eHosia (peakiuu C HATPUEM, THAPOKCHIOM

HaTpus, Opomom). [lonyuenue penomna

3.12

Anprerunpl. XMMHYECKHE CBOWMCTBA NMPEAEIbHBIX alIbAETUIOB: THIPUPOBAHHUE,
KaueCTBEHHbIE peaklUUM Ha KapOOHUJIBHYIO Tpynmy (peakuusi «cepeOpsHOro
3epkaia», B3aumosaeiictsue ¢ ruapokcuaom meau (II). ITomyuenne npenenbHBIX
aNbJEru0B: OKUCJCHHE CIHMPTOB, THApaTallus aleTusieHa. AIETOH Kak

MMpEaACTAaBUTCIIb KETOHOB. OcobeHHOCTH pe€aKiuun OKUCIICHUA allCTOHA

3.13

KapGonoBbie KuCIOTBI. XUMHUYECKHE CBOWCTBA MPEAEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbHUHOW KUCIIOTHI.
[Tony4yenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
aJKaHOB, AJIKEHOB, MEPBUYHBIX CIIUPTOB, ajbJETUJI0B. Bhicmne npeneiabHble U

HCIIPCACIIbHBIC Kap6OHOBBIe KU CJIOTHI

3.14

Cnoxuple »pupbl u kupel. CHocoObl TMONMY4YEHHsS CIOXKHBIX 3(UpOB.
ObpatumocTts peakuuu HTepudukanuu. IIpuMeHeHue crnoxHBIX 3(QUPOB B
NUIIEBOM U mapdroMepHOW NPOMBINUIEHHOCTU. JKHpBl Kak CIOXHbBIE 3(UpbI
[JIMIEPUHAa M BBICIIMX KAapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA >KUPOB:
THJIpUPOBaHKUE, OKHCIEHHE. ['MApOIM3, WIM OMBUICHHME, XHPOB KaK CIOCO0
IPOMBIIIJICHHOI'0 TOJIy4YeHHs cojielf BhICHIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICHINX Kap60HOBLIX KHCIIOT

3.15

XuMHYeCKHE CBOHCTBA TIIIOKO3EIL: p€aknuuu C y4dacTHEM CIIMPTOBBIX H




albJErUIHON TPYII U MOJIOYHOKUCIOe OpoxeHue. [IpumeHeHHe TIIOKO3bl, €€
3HAa4YeHUE B XKU3HEIEATEIbHOCTH OpranusmMa. Jlucaxapuisl: caxaposa, MajlbTo3a.
BoccranaBnuBarone U HEBOCCTAHABIMBAIOIIME Jaucaxapuibl. [uapomnus
nucaxapuoB. Ilomucaxapuabl: kpaxman, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
KpaxMaljla, TJMKOreéHa M ILeiUnroso3pl. PDusnudeckue CcBOICTBa Kpaxmala |
LE/UTI0N03bl.  XMMUYECKHE CBOMCTBA Kpaxmaya: THJIpOJIU3, KadyecTBEHHas
peaKkmusa C MOAOM. XUMHUYECKHE CBOMCTBA LEJUTIOJIO3BL: THAPOJIN3, MOJYYCHUC
a¢upoB 1emmono3bl. [loHsATHE 00 WCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBINA MIENK)

3.16

AMUHBI. AMHUHBI KaK OpPraHU4CCKUEC OCHOBAHUA: PCAKIIMU C BOHOﬁ, KHCJIOTaMU,
p€akuuAa TOpPCHUA. AHUIMH Kak npeaACTaBUTCIIb APOMATUYCCKUX aMHHOB.
XUMHUYECKHE CBOMCTBA aHUIIMHA: BSaHMOHCﬁCTBHe C KHCJIIOTaMu, 6p0MHOI>i
BOHOﬁ, OKHUCJIICHUC. HonyquI/Ie AMHUHOB  AJIKUJIMPOBAHUCM aMMHUAKa H

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOJOPOJ0OB

3.17

AMUHOKHUCIOTBI U O€NKH. AMHUHOKHUCIOTBHI Kak amMQOTepHbIe OpPraHUYECKUe
coenuHeHus. OCHOBHBIE aMHMHOKHCIIOTBHI, oOpa3yroliue Oenku. XUMHYecKHue
CBOICTBa OENKOB: THAPOIN3, JACHATYpaIus, KAUeCTBEHHbIE (I[BETHBIC) pEaKIUU

Ha OeJIKu

3.18

CtpoeHre U CTPyKTypa IOJMMEPOB. 3aBUCUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHus: Moisiekysl. OCHOBHBIE CIOCOOBI IMOJYYEHHS BbICOKOMOJIEKYJISPHBIX
COCAMHECHHI: peaklMu IMOJIMMEpPH3aluu U ToNMKoHAeHcanuu. Knaccudukarus

BOJIOKOH

3.19

###Par### I nenTudukanyst opraHndeckux coequHeHuil. Pemenmne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PpaCllO3HABAHHUEC OPraHUYCCKUX BCIICCTB

3.20

I'eneTnueckas cBSI3b MCKAY KJIaCCaMH OPraHUYCCKUX COG)II/IHCHI/Iﬁ

XUMHUA U )KU3HD

4.1

Xumus B moBcenHEBHOW >ku3HU. [IpaBmia Oe3omacHoil pabOThl € €IKUMH,

TOpIOYMMHU U TOKCUYHBIMU BEIICCTBaAMU, CPCACTBAMU OBITOBOM XMMHHU

4.2

XuMUs ¥ 3J0pOBbE. XUMUSI B MEIUIIMHE. XUMUS U CEIBCKOE X035MCTBO. XUMHUS B
MPOMBIIIICHHOCTH. XUMHUS M JHEPreTHKA: MPUPOIAHBIA W IONMYTHBIH HedTsIHOM
rasbl, UIX COCTaB U ucnojib3oBanue. CocraB HedTH 1 e€ nepepaboTka (IPUPOTHBIE

UCTOYHUKH YTIIEBOAOPOJIOB)

4.3

XuMHUST U 3KOJOrus. XUMHYECKOE 3arpsi3HEHUE OKPYXKaloLIeW Cpeibl U €ro
nocnenctBusa. Oxpana ruapocdepsl, mouBbl, atMochepsl, (Giopbl u ¢dayHbl OT
XUMHYECKOTO 3arpsi3HeHus. [IpobiemMa OTXOMOB W MOOOYHBIX MPOMYKTOB.

AHLTepHaTI/IBHbIG HCTOYHUKH SHCPIUun

4.4

O6IJ_II/IC OpeaACTaBJICHUA O IMPOMBIIIJICHHBIX crrocobax IMOJIY4YCHUA XUMHYCCKUX




BEIIECTB (HA MpUMeEpe MPOU3BOJACTBA aMMHaKa, CEpHOM KUCHOTHI). UEpHas u
uBerHass ~ Metasnyprus.  CTEKIO WM CHJMKAaTHasT  MPOMBIILIIEHHOCTb.

[IpoMbinienHass  opranudeckas  xumus. CpIpb€ 111 OPraHUYECKOH

HIPOMBILIIEHHOCTH
5 HH#HPar### Trunsl pacyéTHRIX 3a1a4
#iHPar###Pacu€Thl Macchl BellecTBa WM 00bEMa ra30B M0 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OTHOTO U3 YYACTBYIOUIMX B PEAKIUH
BEIIIECTB
5.2 #H#Par###PacuéThl TEruIoBOro s eKra peakiuu
5.3 ###Par##Pacu€Tbl 00bEMHBIX OTHOLICHUH Ia30B MPH XUMUYECKHX PEAKIUIX
5.4 ##Par#t#Pacu€Tbl Macchl (00bEMa, KOIMUECTBA BEILIECTBA) IPOAYKTOB
' peaxkuuu, eciiy OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par###PacuéTel MaccOBOM MM O0OBEMHOM J1OJIM BBIXO/1a MTPOIYKTA PEaKIIUU
' OT TEOPETUUYECKU BO3MOKHOI'0
#H##Par###Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH,
5.6 €CIIM OJTHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C OMPEAeIEHHON MacCOBOW AOJIEH
PacTBOPEHHOrO BENIECTBA
57 #H##Par####PacuéTel ¢ NCIIONB30BAHUEM ITOHATUN «MacCOBas A0JIs», «MOJSIpHAs
' KOHIICHTPALIHSI», KPACTBOPHUMOCTH)»
###PartH##HaxoxieHne MOJIeKyIIpHON (OpMYJITI OPraHMYECKOT 0 BEIIECTBA 110
5.8 €ro MJIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTaB, UJIU 11O

IPOAYKTaM CropaHus
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