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MNOSACHUTEJIbBHASA 3AIINCKA

PabGouass mporpamMma 1o XWMHH Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi paspaborana Ha ocHoBe DenmepanbHOro 3aKoHa OT
29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoii denepanmmy,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (emepaiabHO 00pa3oBaTEIbHOU
MIPOrpaMMbl CpEeIHEro o01ero obpazoBanusi(DOII CO0),
npeacTaBieHHbIX B DeneparbHOM TOCYAapCTBEHHOM 00pa30BaTEILHOM
craggapre COO, c yu€érom Konnenmuu mnpenogaBaHus Y4eOHOTO
npeaMmera «XuMus» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu, peanu3yoNuX OCHOBHbIE 00pa30BaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX NOJIOXeHUM «CTpaTeruu pa3BuThs BocnutaHusi B Poccuiickoi
®epnepanuu Ha nepuoa 10 2025 rona» (Pacnopsixenue [IpaButennbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

XvMUsST Ha YPOBHE YIUIYOJIEHHOTO HU3Y4YEHHUS 3aHMMAeT Ba)XKHOE
MECTO B CHUCTEME €CTECTBEHHO-HAyYHOTO oOpa3oBaHus ydammuxcs 10-11
KmaccoB.  M3ydenume — mpemMera, — peaquzyeMoe B YCIOBHUSX
g depeHupoBaHHOTO, TPOPUILHOTO 00yUYEHHUS, PU3BAHO 00ECIICYUTh
0011e00pa30BaTeNbHYI0 U OOIIEKYIBTYPHYIO TOJITOTOBKY BBIITYCKHUKOB
IIKOJIBI, HEOOXOAMMYIO IS aJanTalMi MX K OBICTPO MEHSIOIIMMCS
YCJIOBHSIM KM3HU B COIIMyME, a TaKXKe JJIsi MPOJIOJDKEHUST OOydeHHs B
opraHuzanusx MnpodhecCHOHANTBHOTO O00pa30BaHUS, B KOTOPBIX XHMHS
SBJISIETCS] OJTHOM M3 IPUOPUTETHBIX JUCIIUILINH.

B nporpamme o xumun Ha3HaueHUE NMpeaMeTa « XUMUSD» MOIydaeT
MOAPOOHYI0 HHTEPIIPETAIIMI0O B COOTBETCTBUM C OCHOBOTIOJATAIOIIUMU
nonoxenusimu = GI'OC  COO o B3auMOOOYCIIOBICHHOCTH  ILIETIEH,
CONlepKaHMs, pPE3yJbTaTOB OOy4deHUsT © TpeOOBaHMA K YpPOBHIO
MOATOTOBKM  BBIMYCKHUKOB.  CBHUAETENHCTBOM  TOMY  SIBIITFOTCS
CJIEIYIOIIME BBITIOIHAEMbIE TPOrPAMMOM 110 XUMHUH (PYHKITUU:

e HH(pOPMAITMOHHO-METOANYECKAS, peanu3anus KOTOpOI
o0ecreuynBaeT MoxyYeHue MPeJACTaBICHHS O LETSX, COJCPIKAHUH,
oOmeit  crpateru  OOy4YeHUS, BOCIHUTAHUS W  Pa3BUTHUSA
oOydJaronmxcsi CpeJCcTBaMU TMpeAMeTa, M3y4aeMoro B paMKax
KOHKPETHOTO TTpoduis;

e OpPraHU3AIMOHHO-IUTAHUPYIOMIAs, KOTOpas MpeaycMaTpUBaEcT
ompeJiereHue: PUHITUTIOB CTPYKTYPUPOBAHHUS u
MOCIICIOBATEIPHOCTA ~ HM3Y4YeHUs  y4eOHOro  Marepuana,
KOJIMYECTBEHHBIX U  KAYECTBEHHBIX €r0  XapaKTEePUCTHK;
0JIX0/10B K ()OPMHUPOBAHUIO COJIEPKATEILHON OCHOBBI KOHTPOJIS
U OICHKM 00pa3oBaTeIbHBIX JOCTIKCHUN O0OyJarommxcs B
paMKax  HMTOrOBOM  aTrTecTalii B (oOpMe  €IUHOTO
roCcyJapCTBEHHOTO 9K3aMEHA 110 XUMHH.

[Iporpamma asis yriryOaEHHOTO U3YUYEHUST XUMUH:

e YCTaHABJIMBAaE€T WHBAPUAHTHOE TMPEIMETHOE  COJIEpKaHUE,
o0s3aTeNbHOE /I M3YYCHHUS B paMKax OTACIbHBIX MPOQPUIICH,
IpeIycCMaTpPUBACT PACTPEEICHUE U CTPYKTYPUPOBAHUE €T0 TI0
KJIacCcaM, OCHOBHBIM COJIEpKATEIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e 1aéT TMpPUMEpPHOE  paclpeielieHne  yd4eOHOTO  BpPEMEHH,
PEKOMEHTyeMOr0 JIJIsl U3YUYEHUS OT/IETbHBIX TEM;

e TIMpeaJiaraeT  MPUMEPHYIO  TOCIEJOBATEIBHOCTh  H3yUCHHUS
y4eOHOTO MaTeprayia ¢ Y4€TOM JIOTMKM TOCTPOEHUS Kypca,
BHYTPUIIPEIMETHBIX U MEXKITPEIMETHBIX CBSI3CH;



e Ja€T METOJIMYECKYI0O MHTEPHPETALNIO NI W 3a7a4d U3ydeHUs
npeaMeTra Ha YIIyOJIEHHOM YPOBHE C yYETOM COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CpeaHero oobmero oOpa3oBaHus,
COJIepKATEIIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX DPE3yJIbTaTOB
OCBOCHHS OCHOBHOW 00pa3oBaTeIbHONM IPOrpaMMBl CPEIHETO
obOmero  obOpazoBaHusi  (JINYHOCTHBIX,  METANpPEIMETHBIX,
PEIMETHBIX), & TakKe C Y4ETOM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENBLHBIX JICHCTBUN OOy4Yaromierocs MO OCBOEHUIO
coJiep KaHus TIpeIMeTa.

[lo BcemM Ha3BaHHBIM TMO3UIMSIM B TMPOrpaMME [0 XHUMHH
MpPEeIyCMOTPEHA TMPEEMCTBEHHOCTh C OOyYeHMEM XHUMHH Ha YPOBHE
OCHOBHOTO 00miero oOpa3oBaHus. 3a mpeaeramMud YCTaHOBJICHHOM
MpPOrpamMMoON 1O XMUMHH 0053aTebHON (MHBAPUAHTHOM) COCTABIISIONIEH
colepkaHusi y4eOHOro mpeaMera «XHUMHsD» OCTaéTCS BO3MOXKHOCTD
BHIOOpAa €ro  BApUATUBHOM  COCTABIISIIONICH, KOTOpas  JOJDKHA
OTIPEJIEISITHCS. B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOTO MPOQUIIS
oOyueHus.

B cootBetrcTBUHM ¢ KoHIENTYalbHbIMU NTonoxkeHusIMU PT'OC COO o
HA3HAYCHUU TMPEAMETOB 0a30BOTO M YIIyOJIEHHOTO YpPOBHEW B CHUCTEME
muddepeHIupoBaHHOTO 00y4YeHHs Ha YpPOBHE CPEAHETr0 OOIIero
o0Opa3oBaHUsI XMMHSI Ha YPOBHE yriyOJNEHHOTO M3y4YeHHWs HAIpPaBIICH Ha
peanu3anrio MPEEeMCTBEHHOCTH C MOCJIEIYIONUM STalloM MOJTy4YeHUs
XUMHUYECKOTO O00pa3oBaHUsI B paMKax M3YyYCHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX W XUMHUYECKHMX JHCIHUIUIMH B By3aX W
OopraHu3anusx cpeaHero mnpodeccruoHanbHOTO O0OpazoBanms. B aToi
CBSI3M M3YUYEHHUE MpeaMeTa « XUMHUD» OPUECHTUPOBAHO MPEUMYIIIECTBEHHO
Ha pacUIUpeHHEe U YIUIyOJICHHE TEOPETUYECKOW ¢ MPAKTUYECKON
MOATOTOBKM  OOYYalOIUXCsl, BHIOPABIIUX OMNPENEIEHHBIM MPOdUIh
oOy4eHHs, B TOM YHUCJI€ C MEPCHEKTUBOW IMOCIEAYIOMEro MOTyUYCHUS
XUMUYECKOTO 00pa3oBaHMsI B OpraHM3aluiax NpodeccHOHaTbLHOTO
oOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO k
IJIAHUPYEMBIM pe3yJbTaTaM OCBOEHHUS (enepanbHON 00pa3oBaTeIbHON
mporpaMmbl  cpefHero oOmero o0pa3oBaHUs HW3y4YEHHE MpeaMera
«XuMHS» OPUEHTHUPOBAHO TAKXKE HA pEIIeHUE 3a/lad BOCIUTAHUSA H
COIIMAJIBHOTO pa3BUTUA oOOydaromuxcsi, Ha (GOpPMHUpPOBAHUE Y HUX
OOIIEUHTEIUICKTYaIbHbIX YMEHUN, YMEHHUHA palMOHAIU3AIUN Yy4eOHOTO
Tpyna ©  OOOOMIEHHBIX  CIOCOOOB  JIEATENBHOCTH,  HMEIOIINX
MEXIUCIUTUIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  TipeiMeTa «XUMHs) Ha ypOBHE YIIIyOJIEHHOTO
M3YYCHUS SBIAIOTCS YriayOn€HHbIe Kypchl — «OpraHudeckas XUMUSD» U
«OO0mass u HeopraHuveckas xumus». [Ipu ompemeneHuud MOIXO0B K
oTOOpY U CTPYKTYpPHOW OpraHM3alliu COACpP)KaHUS DJTHX KypCOB B
MporpaMMe MO XMMHH 3a OCHOBY HpuHATHI nojoxeHus ®I'OC COO o
pasznu4usax 0a30BOr0 U yriyOJEHHOTO YPOBHEH N3YUYEHUS TIPEIMETA.

OcHoBy cojaepsxkanust KypcoB «Opranudeckas xumus» u «O0mias u
HEOpTraHWYEeCKass XUMHUS» COCTABJSIET COBOKYIMHOCTh MPEAMETHBIX
3HAHUM ¥ YMEHHH, OTHOCSIIMXCA K Oa30BOMY YpPOBHIO H3Y4YCHUS
npeaMera. JTa CUCTEMa 3HAHHWM MOJIY4YaeT ONpeeIEHHOE TEOPETUUECKOE
JIOTIOTHEHUE, TTO3BOJISIONIEe OCO3HAHHO OCBOUTDH CYIIECTBEHHO OOJIBIIIHIA
00BEM (haKTONOTHYECKOTO Marepuaina. Tak, Ha yriayOJE€HHOM YpOBHE
M3y4YeHUs] TpeaMera o0ecredeHa  BO3MOXKHOCTh — 3HAYUTEIBHOTO



yBeIU4eHHUsI 00bEMa 3HAHUN O XMMHUYECKUX DJIEMEHTAaX W CBOWMCTBAX MX
COCIMHEHUI Ha OCHOBE PACHIMPEHMSI W YIIIyOJICHHs TMPEACTABICHHUHA O
CTPOGHHWU  BEIIECTBA, XHMMHYECKOM CBS3M U  3aKOHOMEPHOCTSX
MPOTEKAHUSI PEaKIUid, PaCCMAaTPUBAEMBIX C TOYKH 3PEHUS XUMHUYECKOUN
KHHETHKA W TEPMOJWHAMUKH. M3ydeHue MepuoanuecKkoro 3akoHa U
[lepuonuueckoid CHUCTEMBI XUMHUYECKHUX OJEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX TIPEJICTABICHUSAX O CTPOCHUHU
aTomMa. XMMHUYECKasi CBSI3b OOBSICHSIETCS C TOYKU 3PEHUS YHEPTETUUECKUX
M3MEHEHUH Tpu €€ 00pa30BaHUU U PA3PYILICHUH, a TAKKE C TOUKH 3PCHUS
MexaHu3MOB €€ oOpaszoBanwus. M3ydeHue TUMOB peakiuii JOMOIHIETCS
dbopMHUpOBaHUEM TMPEACTABICHUI 00 IEKTPOXUMHUYECKUX MPOIECCax H
AIIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHM4eckoit
XUMUU TIPU PACCMOTPEHHM PEAKIIMOHHOW CIOCOOHOCTH COEAMHEHUMN
yAenseTcss 0co0oe BHUMaHUE BOIpPOcaM 00 3JIEKTPOHHBIX dddekTax, o
B3aMMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HavyeHWEe WMEET TO, YTO Ha COACp)KaHHWE KYypCOB XUMHH
yIIIyOJIEHHOTO YPOBHS M3Y4YEHUS ISl KJIACCOB OMpenea&HHOro mpodus
(rmaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOJHEHUH K OOIIei
CUCTEME TMPEAMETHBIX 3HAHHWI) OKa3bIBAIOT BIIMSHUE CMEXHBIC
npeaMeTsl. Tak, Hampumep, B COJAEPKaHUM MpeAMeTa [JIsl KJIacCoOB
XUMUKO-Gu3ndeckoro mpodwis OOnbpIIoe 3HaYeHuEe OyAayT WMETh
AJIEMEHTHl ydeOHOTO MaTepuana mno obmel xumuu. [lpu uzydeHum
mpeaMeTa B JaHHOM CIIy4ae akieHT OyJeT clejlaH Ha OOIIHOCTh METOIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TE€OPUN B XMMHH U B (PU3UKE: aTOMHO-
MOJICKYJIApHasi Teopus (MOJEKyJspHas Teopuss B (PHU3UKE), 3aKOHBI
COXpaHEHUsI MACChl M DSHEPTHUH, 3aKOHBI TEPMOJMHAMHKH, DIICKTPOJIH3A,
MPEICTABICHUS O CTPOCHUHU BEIIECTB U JPYTOE.

B To ke Bpems B coAep)KaHMM TpeaAMeTa JUIsl KJIACCOB XHUMHUKO-
Oouonornyeckoro mnpoduns OONbIIMIA yHETbHBI BeC OyIeT WMETh
opraHuveckass xumus. B 3ToM ciydae mpemocTaBisieTCs BO3MOXKHOCTD
st 6onee OOCTOATENHHOTO PACCMOTPEHHS XUMUYECKOW OpraHu3aIiuu
KJIETKH Kak OHOJIOTMYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K
NpUMEpPY, TaKU€ CTPYKTypHbIE KOMIIOHEHTBI, KaK JUIUIbI, OCNKH,
YIJIEBOJIbI, HYKJICHMHOBBIC KHUCIOTHI W Jnpyrue. llpu »TOoM 3HaHHS O
COCTaBE M CBOMCTBAaX MPEJCTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX
BEIIECTB CIY>KaT OCHOBOWM [Isi M3YYEHHS CYLIHOCTH MPOIIECCOB
dboTocuHTE3a, IBIXaHMUS], TUIIEBAPEHUS.

B mnnane QopmupoBaHMS OCHOB HAyYHOTO MHPOBO33PEHHS,
OCBOCHHMsI OOIICHAYYHBIX METOJOB IMO3HAHHS M OIbITa MPAKTHYECKOTO
NPUMEHEHUsT HAyYHBIX 3HAHUW W3y4YCHHE TMpeaMeTa «XUMHs» Ha
yIIIyOJIEHHOM ypPOBHE OCHOBAHO Ha MEKIIPEAMETHBIX CBA3SX C YUCOHBIMU
npeAMeTaMH, BXOJAIIMMH B  COCTaB  NIPEAMETHBIX  oOjacTei
«EctecTBeHHO-Hay4HbBIE TpeaMeThI», «Maremarnka U UHQOpPMATUKA» |
«PyCCKUH SI3BIK M TUTEpATYpay.

[Ipn u3ydeHun ydeOHOTO mpeaMera «XUMHS» Ha YriayOiaEHHOM
YpPOBHE Takke, KaK Ha YpPOBHE OCHOBHOTO U CPEIHEro OOIIEeTro
oOpazoBanust (Ha 0a30BOM YpOBHE), 3agadeil MEPBOCTEHICHHOM
3HAYUMOCTH SIBIsIeTCs (DOPMUPOBAHME OCHOB HAYKH XUMHH Kak 00JacTh
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU JEATEIHLHOCTH YEIOBEKa
Y OJHOT'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemienue 3toi 3a1aun Ha



yrIIyOIEHHOM YpOBHE HM3YyYCHHUS IpEaMeTa IPEeIoiaracT peaan3aluio
TaKMuX IeJIeH, KaK:

B

dbopMupoBaHHE TMPEJICTABICHUN: O MaTepUaIbHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBIICHUW MPUPOIBI, O
MECTE XMMHHU B CUCTEME €CTECTBEHHBIX HAYK U €€ BEIYILECH pOJIH
B 00€CIeYeHUH YCTOMYMBOTO Pa3BUTHS YCJIOBEYECTBA: B
perieHnn poOJIeM dKOJIOTUUECKOM, SHEPIeTHICCKON U MHIIECBOM
0C30ITaCHOCTH, B Pa3BUTUHM MEAMIIMHBI, CO3JaHUM HOBBIX
MaTeprajoB, HOBBIX HMCTOYHHKOB DJHEPrud, B 0OeCIeYCHUU
pallMOHAJILHOTO  IPHUPOJIONONIB30BaHUS, B  (OPMHUPOBAHUH
MHPOBO33PCHUS W OOIIEH KyJbTYphl YEIIOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO
Y IIPUPOJHOM CpeJIE;

OCBOEHHE CHUCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XHUMHUYECKOU
COCTaBJISFOLIEN €CTECTBEHHO-HAYYHOM  KapTUHBI MHpa:
byHIaMEHTAIbHBIX TOHSITHH, 3aKOHOB MW TEOpUH XHMHUH,
COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHU BEIIECTBA HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJIAPHOM, HaJIMOJIEKYJISIPHOM,
0 TEPMOJUHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX
MIPOTEKAHUS XUMHUYECKUX PEAKIUN, O XMMHUYECKOM PaBHOBECHH,
pacTBOpax M JHCIEPCHBIX CHUCTEMax, 00 OOIMMX HayYHBIX
MIPUHIHATIAX XUMUYECKOTO MMPOU3BOCTBA;

dbopMupoBaHrue y OOYyYarOIIUXCS OCO3HAHHOTO ITOHUMAHMS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XUMHWYECKUX 3HAHHM IS
00BSICHEHUS KIIFOUEBBIX HJICH W IPOoOJeM COBPEMEHHOW XWUMUH,
I OOBSCHEHUS M TPOTHO3UPOBAHMS SIBJICHUM, HWMEIOIINX
€CTECTBEHHO-HAYYHYI0  MPHUPOAY; T[PAMOTHOTO  PELICHUSA
npoOJieM, CBSI3aHHBIX C XMMHEH, MPOTHO3MPOBAHMS, aHAM3a U
OIICHKM C TIO3UIIMH JKOJOTHYECKONH 0€30IacCHOCTH IOCIIEICTBUI
OBITOBOM W  TIPOM3BOJCTBEHHOM JIEATEIHHOCTH  4YEJIOBEKa,
CBSI3aHHOM C XMMHWYECKHM MPOU3BOJCTBOM, MCIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yIIIyOJICHUE TIPEJCTABICHUNA O HAay4YHBIX METOJax IT03HAHUS,
HEOOXOJUMBIX ISl TIPUOOPETCHUS YMECHHH OPHEHTHUPOBATHCS B
MHpE BEIIECTB U OOBSCHCHHUS XUMHYCCKUX SIBJICHUU, MMEIOIINX
MECTO B TNPUPOJIC, B TMPAKTUYECKOW JCATCIBHOCTH U
ITOBCEIHEBHOM KU3HMU.

I1J1aHC peain3alunu IICPBOOYCPCAHBIX BOCITUTATCJIBbHBIX "

pa3BUBAIOIMIMX (PYHKIUK IIEJIOCTHOM CHUCTEMBI CpPEIHEro OoOIIero
oOpa3oBaHMsI TIPU M3YyUYCHUH TpeaMeTra «XuMus» Ha yriayOonéHHOM
YPOBHE 0CO0YIO aKTyalbHOCTh MPUOOPETAIOT TAKKE TIEJIH U 33/1a4H, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B  IO3HABAEMOCTH  SIBIICHUU
OpUPOMABI, YBAXEHUS K TMpolleccy TBOpUEeCTBA B 00JacTu
TCOPETUYCCKUX W TMPUKIAJHBIX WCCICAOBAHUNA B XHWMUH,
dbopmupoBaHue MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIIMU K O0OYUYECHUIO U TTO3HAHUIO, CTIOCOOHOCTEN K
CAMOKOHTPOJIO ¥ CaMOBOCIUTAaHUI0O Ha OCHOBE YCBOCHUS
00I11eUeJIOBEYECKUX IIEHHOCTEH;

pa3BUTHE II03HABATEIBHBIX HMHTEPECOB, HHTC/UICKTYAIbHBIX U
TBOPUYECKUX CIOCOOHOCTEH OOyuaromuxcsi, (GOpMHUpPOBAHUE Y



HUX CO3HATEIBHOTO OTHONICHHS K CaMO0Opa3oBaHUIO U
HENPEPHIBHOMY  OOpa30BaHHIO KaK  yCIOBUIO  YCHEIIHOU
npogeccruoHaIbHON 51 o0IIeCTBEHHOM JIEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IOTPEOHOCTU
B 3JI0POBOM 00pa3e >KU3HHU;

o (opmupoBanue yMEHUMN u HABBIKOB pa3zyMHOTO
IPUPOIOIIONH30BAHUS, PA3BUTHE OSKOJOTUYECKOW KYJIbTYPHI,
IPUOOPETEHHE OIbITa OOIIECTBEHHO-TIOJNE3HON SKOJIOTHYCCKON
NESITENHHOCTH.

OO0mee 4YuMCIO 4YacoOB, MPEAYCMOTPEHHBIX [JIsi W3Y4YEHUS XUMHHM Ha
yrIIyOJI€HHOM YpPOBHE cpeaHero obmiero obpasoBaHus, coctaiser 204
yacoB: B 10 kmacce — 102 uaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEZIeJ).



COILEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHM4YeCcKON XUMMH.

IIpenmer W 3HauYeHUE OPraHUYECKOM XHWMHUHU, IPEIACTABICHHUE O
MHOT000pa3uu OPTaHMYECKUX COCTMHECHHUIA.

ONEKTPOHHOE  CTPOCHME  aTroMa  Yrjepojia:  OCHOBHOE W
BO30YX/IEHHOE COCTOSIHHS. BajeHTHbIE BO3MOXXHOCTH aroMma yTiepoja.
XvMHUYECKasi CBSI3b B OPTaHUYECKUX COCUHEHUSX. THUIIbI THOpHUAU3AIIUU
aTOMHBIX OpOuTasiel yriepona. MexaHu3Mbl 00pa30BaHMs KOBaJCHTHOM
cBs3u (OOMEHHBIH U JIOHOPHO-aKIENTOPHBIN). THIBI TepeKphIBaHUS
aTOMHBIX OpOuWTaNiel, G- U T-cBsi3u. OjuHapHas, NBOWHAS U TPOUHAS
cBs3b. CIOCOOBI pa3pbiBa CBSI3€M B MOJIEKYJIaX OPTaHMYECKHX BEIICCTB.
[TonsiTue o cBOOOHOM paauKaie, HykKiIeohue u deKTpodue.

Teopusi crpoeHusi oprannyeckux coeauHeHuid A.M. BytnepoBa u
COBPEMEHHBIC PEICTABICHUS O CTPYKTYPE MOJCKYII. 3HAYCHHE TCOPHUH
CTPOCHHSI OPraHMYCCKUX COCAMHEHMH. MOJICKyIsSpHBIC M CTPYKTYpPHBIC
(opmyinbl. CTpyKTypHBIE (QOPMYJIBI PAsiIMYHBIX BHIOB: pa3BEPHyTas,
COKpali€HHas, ckenetHas. M3omepus. Buupbl m3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX
COEIMHEeHUN (MHIYKTUBHBIN 1 ME30MEPHBIN (D (PEKTHI).

[IpencraBnennie o0 KiaacCUUKAIMM OPraHUYECKHX  BEIIECTB.
[Tonsitue o QyskmonanbHOM rpymme. ['omonorus. ['omosoruueckue
panpl. CucremaTuyeckass HOMEHKIATypa OpPraHUYEeCKUX COEIUHEHUM
(IUPAC) u TpuBHanbHbIC Ha3BAHUS OTAEJIbHBIX IPEACTABUTEIICH.

Ocobennoctn W KiIaccUPUKAUA  OPTaHMYECKUX  PEaKIIHil.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN B OPIraHUYECKOW XUMHUH.

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS BEIIECTB W  UX
MPEBPAIICHUI: 03HAKOMIICHHE C 00pa3laMy OpPraHUYEeCKUX BEIIECTB U
MarepuajiaMi Ha UX OCHOBE, OMbBITHI MO MPEBPALICHUIO OPraHUYECKUX
BEIIECTB MpU HarpeBaHuu (IJIaBJICHUE, OOYIJIMBaHUE W TOPEHHUE),
KOHCTPYUPOBAHUE MOJEIIEH MOJIEKYJ OPTraHUYECKUX BEILIECTB.

Yriaesoaopoasl.

Anxanpl. ['omonormyeckuii psin  ankaHoB, oOmas ¢dopmyra,
HOMEHKJIaTypa W HW30MEPHUS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJl aJKaHOB, Sp -THOpHAM3AIUs AaTOMHBIX OpOUTaNeH
yriaepoja, 6-CBsizb. OU3NYECKUE CBOMCTBA aJIKAHOB.

XUMHYECKHE  CBOMCTBA  aJKAaHOB:  pEAKUMM  3aMELICHMS,
M30MEpPU3alINM, JIETUIPUPOBAHUSA, UUKIN3ALNN, MOUPOJIU3a, KPEKHUHTa,
ropenus. llpencraBineHne o0 MeXaHU3ME peakUUd PaJAUKAIBHOTO
3aMEILCHUS.

Haxoxnenue B mpupoge. CrocoObl TOMyYeHHs] W TPUMEHECHHE
aJIKaHOB.

[uknoankanel. OOmasi ¢dopMyrna, HOMEHKIATypa W H30MEpPHS.
Oco0EHHOCTH CTPOCHUSI U XMMHYECKUX CBOWCTB MabIX (I[MKIIOMPOIAH,
IIUKJIOOYTaH) M OOBIYHBIX (IIMKJIONEHTAaH, ITUKIOTEKCaH) IUKIOATKAHOB.
CriocoObl OTy4YEeHHS ¥ IPUMEHEHHE ITMKJI0ATKaHOB.

Anxenbl. ['omonormyeckuii psin  ajkeHoB, oOmas ¢dopmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII



AJIKCHOB, SP -THOPHAM3ALMS ATOMHBIX OpOHMTaneil yriepoma, o- U Ti-
cBs3u. CrTpykTypHas M reomerpuyeckass (LHUC-TPAHC-) H3OMEPHUSL.
DU3NYECKUE CBOMCTBA AaJKEHOB. XUMHYECKHE CBOMCTBA: pEAKIUH
MPUCOEAUHEHHUS], 3aMEIICHUS] B O-IIOJOKEHUE TPU JIBOMHOW CBSI3H,
nonuMepusanuu u okucienus. [Ipasmino MapkosaukoBa. KauecTBeHHbIE
peaknuu Ha JBOWHYIO CBs3b. CHOCOOBI TMOJMYy4YeHUS U TMPUMEHEHUE
AJIKEHOB.

Anxanuensl.  Krnaccubukarmuss — ankagueHOB  (COMPsDKEHHEIE,
W30JIUPOBAHHbBIC,  KyMyauposanuvie). (OCOOCHHOCTH  DIEKTPOHHOTO
CTPOCHUSI U XUMHYECKMX CBOWCTB CONpPSKEHHBIX AueHoB, 1,2- u 1,4-
npucoenuuenue. llomumepusanus conpsoKEHHBIX aueHoB. CrocoObl
MOJIYYEHHUS U IPUMEHEHUE AJIKATUEHOB.

Ankunel. ['oMojoruueckuid psjx  alKWHOB, oOmas Qopmyia,
HOMEHKJIaTypa © H30MEpHUs. OIJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ aJKUHOB, SP-TUOpHAM3AIUS aTOMHBIX OpOHUTaei
yriepona. Pu3znueckre CBOMCTBA AJKUHOB. XHMUYECKHE CBOMCTBA!
peaKkuu NPUCOCIUHEHUS, TUMEPU3ALUN U TPUMEPU3ALUU, OKUCIICHUS.
Kucnoraeie cBoMCTBa ajJKMHOB, UMEIOIIUX KOHIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHble peakiuu Ha TPOWHYIO CBsi3b. CHOCOOBI MOMy4YeHUs U
MIPUMEHEHUE aJTKUHOB.

ApomaTtuueckue yrieBoaopoabl (apeHsl). ['oMonornueckuil psij
apeHoB, 00mas GopMyiia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH301a. DU3nYecKue CBOMCTBRA
apeHoOB. XWMHUYECKHE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKIINH
3aMelieHuss B OCH30JIbHOM KOJIbIIE U YTJIEBOJOPOJHOM pajuKae,
peakiuu  NPUCOETUHEHUS, OKHCJIEHHE  T'OMOJIOTOB oensoua.
[IpencraBnenrie 00 OpUEHTHUPYIOIIEM JEHCTBUU 3aMECTUTENIEH B
OCH30JIbHOM  KOJbIlE HA  TOpUMEpe  aJKUIbHBIX  PaJUKaJOB,
KapOOKCUIIbHOW, THAPOKCUILHOW, aMHHO- W HHUTPOTPYIIBI, aTOMOB
rajioreHoB. Ocobennoctu XUMUYECKUX CBOMCTB CTUpOJIA.
[Tomumepuzamust  ctupona. CrnocoObl  TONYYeHUST W TPUMEHEHUE
apoOMaTUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponueii ra3. llomytHeie HedTsHBIE Ta3bl. Hedtr u €&
npoucxoxkaenue. KameHHBIN yroib W TPOAYKTHI €ro NepepadOTKH.
Croco6bl  miepepa®oTKu HEPTH: TEpPEroHKa, KPEKUHT (TEPMHUYECKHH,
KaTalMTU4YeCKuil), pudopMunr, nupoiaus. I[IpomykTer mnepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B OBITY.

I'enetnueckas CBSI3b MEKTY Pa3IMYHBIMU KJIacCaMu
YIJIEBOJIOPOJIOB.

DIEKTPOHHOE CTPOCHHE TaJOTE€HIIPOU3BOJHBIX YIJIEBOJIOPOJIOB.
Peakuun 3amelnieHusi rajioreHa Ha THAPOKCOTPYMIY, HUTPOrPYIIY,
HMAaHOTpyNNy, aMmuHorpymmy. JlelicTBMe Ha TaJoreHIpPOU3BOAHbBIC
BOJHOTO WM  COUPTOBOIO  pacTtBopa IIENouyd. Bsammoneuncrsue
IUrajioreHajllkaHoB ¢ MmarHueM W uuHkoMm.  [lonstue o
METAJJIOOPTaHUYECKUX COEIMHEHUSX. Ucnonb3oBanue
raJIOTEHIPOU3BO/IHBIX YTIIEBOJOPOJOB B OBITY, TEXHUKE U MPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS  BEIIECTB W  UX
MpeBpallleHuii: u3ydeHue (U3MUECKHMX CBOWCTB  YIJIEBOJOPOJOB
(pacTBOPUMOCTh), KAUYECTBEHHBIX PEAKIUN YIJIEBOJOPOJOB PA3IUYHBIX
KiaccoB (oOecuiBeunBaHWe OpOMHOM WM HWOJHOM BOJABI, pPacTBOpa



IepMaHraHata Kajusi, B3aMMOJICHCTBUE alEeTWIEHA ¢ aMMHA4YHbIM
pactBopoM okcuaa cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTiepoja U
BOJIOPOJIa B OPraHUYECKUX BEIECTBAX, MOJyYEHUE 3TUIICHA U U3YUYCHHE
€ro CBOWMCTB, O3HakomiieHHE ¢ Koyuiekuusmu «HedpTts» u «Yromby, c
o0OpasliamMu TUIaCTMAcCC, KayudyKOB M PE3UHBI, MOJCIHPOBAHUE MOJIEKYI
YIJIEBOIOPOIOB M FaJIOr€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoaconep:kamnue opranndecKue coeJMHEHH.

[IpenenvHble onHoaToMHble cnupThl. CTpoeHue Moekya (Ha
mpuMepe MeTaHola u dTaHoja). ['omonornyeckuii psj, odmas Gopmyna,
u30Mepusi, HOMEHKIarypa u kiaccupukanus. Ddusmdeckue CBOMCTBa
MpeAeibHbIX OJHOATOMHBIX CIHHUPTOB. BomopoaHbie CBSI3M MEXAY
MOJIEKYJIaMUA CHOUPTOB. XHMMHUYECKHE CBOMCTBA: PEAKIMU 3aMeELICHUs,
NEerupaTtanuy, OKHUCJIEHUs, B3aUMOJEHUCTBUE C OPraHUYECKUMHU H
HEOPraHMYEeCKUMU KuciaoTaMu. KauecTBeHHas peakiysi Ha OJHOATOMHbBIE
cupThl. JleMcTBUE 3TaHONIA WM METAaHOJla Ha OpPraHu3M YeJOBEKa.
CriocoObl IOTy4YeHHs ¥ IPUMEHEHHUE OJHOATOMHBIX CITUPTOB.

[Ipocteie »dupsl, HOMeHKIaTypa u wuzomepus. OcoOeHHOCTH
(bU3UYECKUX U XUMUYECKUX CBOMCTB.

MHOroatoMHble  COUPTBl —  ATWIEHIVIMKOIAb W  [JIMLEPHUH.
Pusnyeckue M XMMHUYECKHME CBOMCTBA:  pEaKIUMU  3aMEUICHHS,
B3aMMOJICHCTBUE C OPraHUYECKUMU U HEOPraHMYECKMMH KHCIIOTaMH,
KaueCTBEHHAsl peaklysi Ha MHOrOaTOMHbIe cnupThl. [IpencraBiienue o
MEXaHU3ME peakluui HykKIeopuwibHOro 3amenieHus. [lefictBue Ha
opranu3M  denmoBeka.  CmocoObl  TOJNy4eHUS] W NPUMEHCHHE
MHOTOaTOMHBIX CIIUPTOB.

®enoun. CTpoeHrue MOJIEKYJIbl, B3AUMHOE BIUSHUE TUAPOKCOTPYIIIBI
u OeHzonpHOTO snpa. Pusmueckue cBoicTBa ¢enoma. OcoOeHHOCTH
XUMUYECKUX CBOUCTB (enona. KadectBeHHwie peakimu Ha (QeHOI.
Tokcuunocts (enona. CrocoObl MOMydeHUsT W TpUMEHEHHE (QeHoa.
denondopmanbaeruaHas CMOJIa.

KapOonuiibHbIE COETUHEHUS — albJCTUIIBI U KETOHBI. DIEKTPOHHOE
CTpOoeHHEe KapOOHMIILHOM Tpymibl. ['oMooruueckue psijbl aabAeTUI0B U
KETOHOB, oO0mias ¢opMyia, M30Mepus U HOMEHKiIarypa. duszmdeckue
CBOICTBA aJILJICTHUAOB U KETOHOB. XMMHYECKHE CBOMCTBA albJETHIOB U
KETOHOB:  peakuuu  npucoeauHeHus.  OKuciaeHue  anbAErHjoB,
KaueCTBCHHbIC peakuuu Ha anpaerugpl. CrnocoObl TMONydeHUs U
IIPUMEHEHUE aTbJAETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeebHBIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTpPOEHHUS MOJIEKYJI KapOOHOBBIX KHCJIOT. M30Mepusi u HOMEHKJATypa.
@du3nyeckre CBONCTBA OJHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX
KHCIIOT. BOMOpOIHbIE CBS3M MEXKIAY MOJICKYJIaMH KapOOHOBBIX KHCIOT.
XVMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA, peakiusi 3Tepudukaiuu,
peaKknMu ¢ YyYacTHEeM YIJIEBOJOPOAHOTO panukana. (OcoOeHHOCTH
CBOMCTB MypaBbUHOW KHUCIOTHI. [loHATHE O MPOM3BOIHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3¢dupax. MHoroobpasue KapOOHOBBIX KHCIOT.
Oco0EeHHOCTH CBOWCTB HEMPEICIbHBIX M apOMaTUYECKUX KapOOHOBBIX
KHCIIOT, JUKApOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX  KHCIOT.
[IpenacraButenn  BhICIIMX ~ KapOOHOBBIX  KHCIOT:  CTE€apUHOBAS,
NaJbMUTHHOBAS, OJEUHOBAS, JUHOIEBAs, JUHOJEeH08As  KHUCIOTHI.
CriocoObl IOTy4eHHs 1 IPUMEHEHHE KapOOHOBBIX KHUCIIOT.



Cnoxnble d¢pupbl. ['oMonormueckuit psg, odbmas dopmyda,
U30MEpUss M HOMEHKiIarypa. Pu3nMyecKkue M XUMHYECKHE CBOMCTBA:
TUAPOJIN3 B KUCIIOW U IIEJOYHOU Cpeae.

Kupswl. Crpoenue, Quznyeckne U XUMUYECKHE CBONCTBA KUPOB:
TUAPOJIU3 B KUCIOW U mienoyHoi cpene. OCOOEHHOCTH CBOWCTB JKHUPOB,
COJIEpKAIllUX OCTAaTKU HEMPEIETbHbIX KUPHBIX KUCIOT. JXupel B
MIPUPOJE.

Mpbima Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HMX MOIOIIEE
JIICVCTBHE.

OOmiast xapakTepucTuka yriieBojoB. Kiaccudukaius yrieBoaoB
(MOHO-, AM- W ToiMcaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PYKTO3a,
rajiaktosa, pubo3a, ge3okcupuOo3a. Duznueckue CBOWCTBA U
HaxoxJeHue B npupoje. GorocuHre3. XMMUYECKHUE CBOMCTBA TIIFOKO3BI:
peaKkIuu C y4acTHEM CIHMPTOBBIX U QIbJAECTUIHOW TPYyMI, CIUPTOBOE U
MOJIOYHOKHUCIIOE OpoxeHue. [IpuMmeHeHue TIoKo3bl, €€ 3HAa4YCHHE B
KU3HEACATEIbHOCTH oOpranu3Ma. Jlucaxapuipl: caxapo3a, MajibTo3a H
nakto3a. BoccTaHaBiMBaromue M HEBOCCTAHABIMBAIOIINE HCAXAPHUIBI.
I'mppoim3 nucaxapuaoB. HaxoxzaeHue B mOpupone M INPUMEHEHUE.
[Tonucaxapuapl: Kpaxmajn, TJIHUKOreH H  1emmnono3a. CrpoeHue
MaKpOMOJIEKYJl Kpaxmania, TJHUKOT€Ha U UeJUIoJ03bl. Du3nueckue
CBOMCTBA KpaxMajla M LEJUTI0JI03bl. XUMHUUYECKHE CBOMCTBA Kpaxmaia:
TUAPOJIN3, KA4YECTBEHHAs pPeakuus C HOAOM. XHMHUYECKHME CBOMCTBA
IEJUTIONIO3bL: TUAPOIHN3, TOJydeHre 3(PUpoB MHeionao3sl. [lonsarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIENK).

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS BEIIECTB W  UX
MpPEBpAIEHU:  PACTBOPUMOCTb  Pa3IMYHbIX CIOUPTOB B  BOJE,
B3aMMO/JICHCTBUE 3TAHOJIA C HATPUEM, OKHCIECHHUE HTUJIOBOrO CIHUpPTA B
anbAErU] Ha PAcCKAIEHHOW MEIHOW IMPOBOJIOKE, OKUCJIEHUE ATUIOBOTO
crupTa JUXPOMATOM KaJIUS (BO3MOKHO UCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB), KAYECTBEHHBbIE pEaKkUMH Ha  albJIeruinpl (C
ruapokcunom nuammunacepeopa(l) u ruapoxcumom menu(Il)), peakius
rmiepuHa ¢ rugpokcuiom Menu(Il), xumuueckue cBOMCTBa pacTBOpa
YKCYCHOW KHCIIOTBI, B3aUMOJICHICTBHE PACTBOPA TJIFOKO3bI C THAPOKCUAOM
menu(Il),  B3aumopneiicTBHE  Kpaxmalla €  HOJOM,  pEIICHHE
OKCIIEPUMEHTANBHBIX 3amad 1o TemaMm «CroupTtel W (PEeHOIBDY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIE YPUPHD».

A30TcoAep:Kalnue OpraHnyecKue coeTNHeHMsl.

AMUHBI — OpraHUYECKUe MPOM3BOJHBIE aMMuaka. Kiaccudukamms
aMUHOB: anu(paTUYeCKue W apOMaTUYECKHE; MEPBUYHBIC, BTOPUYHBIC H
tpetnunble. CTpoeHue MoJieKys, oOmas QopMyrna, Hu3OMepus,
HOMEHKJIaTypa W (U3UYECKHE CBOMCTBA. XUMHUYECKOE CBOMCTBA
ann(paTUIECKUX  aMUHOB: OCHOBHBIE CBOWMCTBA, aJKWJIMPOBAHUE,
B3aUMOJICHCTBHE TMEPBUYHBIX aMHUHOB C a30THCTOM KuciaoTo. Comu
AJKAJIAMMOHUSL.

AHWIMNH — TPEICTaBUTEIb AaAMUHOB apOMaTHUYECKOro psja.
Crpoenue anwinHa. B3auMHOE BIMSIHME TPyl aTOMOB B MOJIEKYJIE
anwirHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWiuHA. KayecTBeHHBIC
peakuiun Ha aHuiauH. CrocoObl  TOMyYeHHS W NPUMEHEHHUE
anmdaTniaeckux aMmuHoB. [lomyuenre aHuIMHA U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenknatypa wu  uzomepuss. OtaenbHbIe
MPEACTABUTENH (.-AMUHOKHCIIOT: TJIUIMH, ajlaHuH. DPU3NYeCcKre CBOICTBA



AMHUHOKHUCJIOT. XHUMHUYECKHE CBOHMCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX
OpraHUYECKUX COCJIMHEHUMN, pPeakius IOJIMKOHJSHCAINH, 00pa3oBaHUe
HENTUIHON CBA3U. buosornyeckoe 3HaueHWEe aMUHOKHUCIOT. CHHTE3 U
TUJIPOJINA3 TIENTHJIOB.

benkn kak mnpupoaHsie nonuMepsl. llepBuuHas, BTOpUYHAS U
TpETUYHAs CTPYKTypa O0elKOB. XMMHUECKHE CBOMCTBA OCIIKOB: THIPOJIU3,
JIeHATypaIys, KaYeCTBCHHBIC PEaKIIUU Ha OSJIKH.

OKCNIEpUMEHTAIbHbIE  METOJbl ~ M3YUYE€HHS  BEIIECTB U HUX
MIPEBpAICHU: pacTBOPEHUE OCIKOB B BOJE, JACHATyparusi OEIKOB MpH
HarpeBaHMM, IBETHBIC PEAKIIUH Ha OCJIKU, PEIICHUE YKCIIEPUMEHTATbHBIX
3a7a4 10 TeMaM «A30TCOJIepKalllue OPraHUYECKUE COCAUMHEHUS» U
«Pacrio3HaBaHue OpraHNYeCKUX COCTUHEHUI.

BbicokoMoJIeKyJISAPHbIE COCAMHECHUS.

OCHOBHBIC TOHATHS XUMHUHM BBICOKOMOJICKYJISIPHBIX COCIMHEHUM:
MOHOMEp, TMOJIMMEP, CTPYKTYPHOE 3BE€HO, CTEIEHb MOJUMEpPHU3ALINH,
cpeaHsss — MoJiekyisipHas — Macca.  OCHOBHbIE ~ METOJIbI  CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCIMHECHUH — MOJIMMEPU3aLUS u
MTOJIMKOHAECHCALTUSL.

[TonmumepHbIie MaTepUaJIbI. [Lmactmaccel (mONMATHUIIEH,
MIOJIMIIPOIIHIIEH, MTOJIMBUHUJIXJIOPH, MIOJIMCTUPOII,

MOJIMMETUJIMETaKpUJIAT,  TOJUKApOOHAThl,  MOJUITUIICHTEpedTaiar).
YTunuzanus u nepepadoTKa MIacTHKA.

DnacToMepbl: HAaTypajbHbId KaydyK, CHHTETHYECKHE KayudyyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

Bosokna: HaTypanibHble (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAIIPOH U JIaBCaH ).

[lomumepsl  cnemnuanbHOrO  Ha3HavyeHWs  (TeduioH,  KeBiap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3YYEHHS BEIIECTB W  UX
MpEeBpAIlCHU:  O3HAKOMJICHHME C  0o0pa3laMud  OPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, rJIacTMacc, Kay4yKOB, peuieHue
AKCHEPUMEHTANIbHBIX 3a/ady 1o Teme «Pacro3HaBaHHMe IUIacTMacc M
BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenue MoseKyIsspHOil (popMyITbl OpTaHUIECKOTO COCTUHECHUS
[0 MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKJICHHE
MOJICKYJIAPHON  (DOPMYJIBI  OPTraHUYECKOTO COEAUWHEHUsS TI0 Macce
(00BEMY) TPOMYKTOB CropaHus, II0 KOJWYECTBY BeIIecTBa (macce,
00BEMY) TIPOJYKTOB PEAKIIMU W/WIIA UCXOJHBIX BEIIECTB, YCTAHOBJICHHE
CTPYKTYpHOU (OpPMYJIBI OpPraHUYECKOTO BEIIeCTBa HAa OCHOBE €ro
XUMUYECKUX CBOWMCTB WJIM CIOCOOOB TIONYyYEHHsI, ONpenesieHHue IO0TU
BBIX0/Ia MPOJYKTA PEAKI[UU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusa MeXnpeaIMEeTHBIX CBA3CH MPU U3YYEHUH OPraHUYECKOU
xumuu B 10 Kmacce oCymIeCTBISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX MOHSATUM, TAK U MOHITUHN, TPUHATHIX B OTAEIbHBIX
MpeaMEeTax €CTeCTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecCTBEHHO-HAYUYHbIC TIOHATHS: SIBJICHHE, Hay4YHBIA (DaKT,
TUI0TEe3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3, Kilaccuukanus, Ha0IoIeHue,
HU3MEPEHUE, IKCIEPUMEHT, MOJEJb, MOJICIIUPOBAHHUE.



dusznka: mMarepusi, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJa,
DHEPIeTUYCCKUM YpPOBEHb, BEIICCTBO, TeJO, OOBEM, arperatHoe
COCTOSIHME BeIIeCTBa, (PU3NUECKHUe BEIWYWHBI, CIUHHIBI HU3MEPCHUS,
CKOPOCTB, DHEPTHS, Macca.

buomorus: kneTka, opranusm, sKocuctema, onocdepa, MeTadboIn3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBI M TeTepOTPO(HBIA THI TUTAHUS,
Opoxxenue, (OTOCHHTE3, JbIXaHHWE, OCJIKH, YyTJIEBOJbI, KHUPBI,
HYKJICMHOBBIEC KHUCJIOTBI, (PEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMBbIE, TOTUIURBO.

TexHoyorus: MNHINEBBIE MPOAYKTHI, OCHOBBI  PAIMOHAIBHOTO
MATaHWS, MOIOIIME CPEACTBA, MaTepHalbl M3 HCKYCCTBCHHBIX H
CHUHTETHYCCKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckue OCHOBbI XMMHH.

AtoM. CocTaB aTOMHBIX sifiep. XUMHUYECKUU 3ieMeHT. M30Torbl.
CrpoeHue DJIGKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA.
DOHepreTuueckue ypoOBHM H  TOAYPOBHH. ATOMHBIE oOpOuTamy.
Knaccudukanus xumudeckux »d>7IeMeHTOB (s-, p-, d-, f-amemeHTsI).
Pacnipenenenne >71€KTPOHOB MO aTOMHBIM OPOHUTAIAM. DJIEKTPOHHBIE
KOH(HUTypalu aToOMOB 3JEMEHTOB MEPBOTO—YETBEPTOrO IMEPHUOJIOB B
OCHOBHOM U BO30Y>XJIEHHOM COCTOSHUH, 3JIEKTPOHHBIC KOH(HUTyparuu
HMOHOB. DJIEKTPOOTPULIATENbHOCTb.

ITepuonnueckuit 3akoH u Ilepuogmueckas cucTeMa XHUMUYECKHX
sanementoB J[.MI. MenneneeBa. CBsi3b NEPUOJUYECKOTO 3aKOHA H
[lepnoguueckol CHUCTEMBl XHMHUYECKUX DJIIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHHMS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB W 00pa3yeMbIX HMMH TPOCTBIX U CIIOXKHBIX
BEILIECTB [0 TPYIINAaM U IepuojaM. 3JHAYEHUE MEPHUOJIUYECKOTO 3aKOHA
JI.1. Menneneena.

XuMHUYeCKasi CBsI3b. BHIBI XHMHYECKOM CBSI3U: KOBAJICHTHAs,
MOHHAs!, METAJUTMYECKasi. MexaHu3mMbl 00pa30BaHMs KOBAJICHTHOU CBS3H:
OOMEHHBI W JOHOPHO-aKIENTOPHBIA. OHEpPruss ¥ JJWHA CBS3H.
[TonsipHOCTh, HANPaBIEHHOCTh W HACHIIIAEMOCTh KOBAJICHTHOM CBSI3H.
Kparnblie CBS3HU. Bonoponnas CBS3b. MexmonexkysapHbIe
B3aUMOJCHUCTBUA.

BaneHTHOCT, M  BaJEHTHbIE BO3MOXHOCTU aToMoB. CBs3b
AIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C X T€OMETPUUECKUM CTPOCHHUEM (Ha
MIpUMEpE COEUHEHUM 3JIEMEHTOB BTOPOTO NEPUOIA).

[IpencraBienrie 0  KOMIUIEKCHBIX — coeauHeHusax.  CocraB
KOMILJIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTeb, JIMTaHIbl. 3HAYCHUE
KOMIUIEKCHBIX coelnHeHUN. [IoHsATHE O KOOPAMHAIMOHHON XUMHUH.

BemiecTtBa MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTpOE€HUs. TuIibl
KPUCTALUTNYECKUX PELIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonssTue o0 pgucnepcHbIX cucteMax. VICTHHHBIE pacTBOPHI.
[IpeacraBnenrie O KOJJIOMIHBIX pacTBopax. CrnocoObl BBIpAKEHUS
KOHIIEHTpAallMi pacTBOPOB: MaccoBasi JIOJs BEUIECTBA B PacTBOPE,



MOJISIpHasi KOHILIEHTpalusi. HachllieHHbIe U HEHACHIIIEHHBIE PAacTBOPLI,
pactBopuMOCTb. Kpucramnoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB.
TpuBranbHble HAa3BAHUS OTACJBHBIX IPEICTABUTEIEH HEOPraHMYECKHUX
BELIECTB.

Knaccudukanus XuMUYECKHX peakluid B HEOPTaHUYECKOW W
OpPraHUYeCKON XUMHUHU. 3aKOH COXpPAHEHUsS MAacChl BEILECTB; 3aKOH
COXpaHEHUS M TPEBPALICHUS HHEPIHUM IMPU XHUMHUYECKHUX PEAKIHUSX.
TeroBbie  d(PexThl  XUMHUYECKMX  peakiuil. TepMoXuMHUUYecKue
ypaBHEHUS.

CKopoCTh XMMHMYECKON peakuuH, €€ 3aBUCHUMOCTb OT Pa3IMYHBIX
daktopoB. ['omoreHHeie W TeTeporeHHbie peakiuu. Katamm3 wu
KaTaJau3aTophl.

OOpatumble ¥ HEOOpAaTUMBIE PEAKIMH. XUMHUYECKOE PaBHOBECHE.
Koncranra xumuueckoro paBHoOBecHs. @DakTophl, BIMAIOIIAE Ha
MOJIO)KEHUE XUMHUYECKOTrO PpABHOBECHUS: TeMIlepaTypa, [AaBICHUE H
KOHIIEHTpAallul BEUIECTB, Yy4yacTByroUuX B peakuuu. I[Ipunuun Jle
[TaTense.

Onektponutuyeckass — gaucconmanus.  CuimbHble W clla0bie
anexktponuThl. Crenenb aucconmanuu. Cpeaa BOAHBIX PaCTBOPOB:
KUCJIOTHAsl, HEWTpasbHas, mienoyHad. Bogoponueiii nokazarens (pH)
pactBopa. ['maponus coneit. Peakuinn nonHoro ooMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaklni. CTeNeHb OKUCIEHUS.
Okucnurens W BoccTaHOBUTENb.  lIpoueccel  okucieHuss U
BOCCTAHOBJICHU. BaxHeume OKHUCIUTENN M BOCCTAHOBUTENU. Merton
AJIIEKTPOHHOTO Oaanca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE ~ METOJbl  M3YYEHHS BEIIECTB W  UX
MpPEBpAILCHUI: Pa3JIOKEHUE TIEPOKCHUJIa BOAOpPOAA B IPUCYTCTBUH
KaTalu3aTropa, MOJEIM KPUCTAJUIMYECKUX PEIIETOK, MPOBEICHUE
peakiuii HOHHOTO OOMEHa, OMpeJIEICHUE CPEIbl PACTBOPOB C IMOMOIIBIO
WHJUKATOPOB, M3YyYCHHUE BIMSIHUS PA3IUYHBIX (DaKTOPOB HA CKOPOCTH
XUMUYECKOUN pEAKIIUH U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heoprannuyeckasi xummusl.

[Tonmoxenne HemeTamwioB B llepuoanueckor cucTeMe XMMUYECKHX
sanemenToB J[.M. MenzaeneeBa u OCOOCHHOCTH CTPOEHHUSI WX aTOMOB.
@u3nyecKue CBOMCTBA HEMETAJIOB. AJUIOTPONUS HEMETaioB (Ha
npuMepe Kuciopoaa, cepsl, hocdopa u yrieposa).

Bonmopon. Ilomydyenue, ¢usndeckue W XHMHYECKHE CBOMCTBA:
peaKkiuu ¢ MeTaJJIaMd U HEMETaJUlaMHi, BOCCTAaHOBUTEJIbHBIE CBOMCTBA.
I'mppuasl. TonMBHBIE 3JIEMEHTHI.

lamorensl. Haxoxaenue B mpUpoje, CIOCOOBI  TMOIYYCHHS,
dbu3nUeckue 1 XUMHYECKHE CBOMCTBA. ['amorenoBogopobl. BaxHeiimme
KHCIIOPOJICO/IEpKAINE COeMuHEHUss rajoreHoB. JlabopaTtopHbeie W
MPOMBIIIUICHHBIE ~ CIIOCOOBI  TOJIy4eHHUs TajoreHoB. lIpumeHeHue
rajoreHOB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIUICHHBIE CIOCOOBI
MOJIydeHUus Kuciopoga. PU3NYECKME H XHUMHUYECKHE CBOWMCTBA M
MIPUMEHEHUE KUCIOpOoaa U 030HA. OKCHUJIBI U IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupoe, CiocoObl OTyYeHUsI, PU3UICCKUE U
xumMuuyeckue cBoiictBa. CepoBojgopon, cyiabduapl. Oxcun cepoi(1V),



okcun cepbl(VI). CepHucras u cepHas KUCIOTBI U X coiu. OcoOeHHOCTH
CBOMCTB CEpHOM KUCJIOTHI. [[pumMeHeHune ceprl U €€ COeTMHEHUN.

A3zot. Haxoxaenue B mpupoje, Criocoobl MorydeHus:, Gu3nuecKue u
XUMUYECKUE CBOMCTBA. AMMUAK, HUTpUIbl. OKcHbl a30Ta. A30TUCTAs U
a30THasi KUCJIOTHI U UxX conr. OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI.
[IpuMeHeHne a30Ta U €r0 COSAMHEHNUNH. A30THBIC YI00PCHMUS.

®dochop. Haxoxnaenne B mpupojae, CIOCOOBI  IOJTYYCHHS,
¢busndeckue u xumuyeckue cBorctBa. Dochuasl U dochun. OKcUIbI
dbocdopa, bochopnas kucmora u e€¢ conu. I[Ipumenenue pocdopa u ero
coequHeHnr. @ochopHbIe yI10OpeHUSI.

VYriepon, HaXoXJIeHUE B MPUPOJE. AJUIOTPOIHBIE MOIUMUKAIUY.
du3nyeckre U XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00PAa30BAHHBIX
yraepoaoMm. Oxkcun  yriaepoaa(ll), okcun yraepoaa(IV), yronbHas
KHCIIOTa U €€ CONMU. AKTUBUPOBAHHBIN yroib, agcopOuus. DyiepeHsl,
rpaden, yriepoaHble HaHOTpYOKu. [IpuMeHeHHMe MPOCTHIX BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COCTMHECHHM.

Kpemunii. Haxoxaenue B Tpupoae, CHOCOOBI TOIyYCHHS,
¢busndeckue u xumudeckue cBoiictBa. Oxcup kpemaus(IV), kpemuuenas
KHUCJIOTa, cUIUKaThl. [Ipumenenne kpeMHus u ero coenqunenuii. Crexio,
€ro MoJy4eHHe, BUIbl CTEKIIA.

[Tomoxenne MmetamnoB B lleproandeckoil cuUCTEME XHMUYECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O0O0JIOYEK aTOMOB
MerauioB. OOmme Qusnyeckue cBoicTBa MeTamwioB. I[IpumeHeHue
METaJuIOB B ObITY U TexHHKE. CIIJIaBbI METAILIOB.

DNEKTPOXUMHUYECKHUH Psii HApsDKeHU MeTautoB. OO0Ire crnocoOs
MOJYYEHHUS] ~ METaJUIOB: TUAPOMETAILTYPrusl, MUPOMETAJLTYPrusl,
anektpomerautyprusi. [lonsitue o kopposum meramwioB. CrocoObl
3allUTHI OT KOPPO3UHU.

O6mass xapakrepuctuka wmetaiioB [A-rpynmer Ilepuoamdeckoit
CUCTEMBl XUMHUYECKMX »JJIEeMEHTOB. Harpuii © Kanui: mNOJIyyeHHE,
¢bu3HYecKrue ¥ XUMUUYECKHE CBOWMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
HX COCIUHEHUN.

O6mass xapakrepuctuka metawioB I[IA-rpynmsr Ilepuoamdeckoit
CHUCTEMBl XMMHUYECKHUX OJJIEMEHTOB. MarHumii M KaJbUWW: MOJIyYEHHE,
(bu3nYecKrue 1 XUMHUYECKHE CBOWMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U
ux coequHeHni. JKECTKOCTh BOBI U CITOCOOKI €€ YCTpaHESHHUS.

AMOMUHMIA: TIONy4YeHHE, (U3MUECKHEe U XUMHUYECKHE CBOWCTBA,
MpPUMEHEHUE TPOCTOTO BEIIECTBA M €ro coeAuHeHui. AmdoTepHbIe
CBOMCTBAa OKCHJIa M THUIPOKCHIA QIIOMUHHS, THAPOKCOKOMILIEKCHI
AITIOMUHUSL.

OO0mast xapakTepucTUKa METaUIOB MOO0oUHbIX noArpynn (b-rpymm)
[Teproanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XHUMHUYECKHE CBOMCTBA XpOMa M €Tr0 COCIUHCHUU.
Oxkcupst u rugpokcusbl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomartsl u
IUXPOMAThl, UX OKHCIUTEIbHbIE CBOMCTBA. [lonyueHne W mpuMeHeHHe
XpoMma.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MAPTaHIA U €r0 COCIUHECHUN.
Baxwneiimue coenunenus mapranua(ll), mapranua(I1V), mapranna(VI) u
mapranua( VII). Ilepmanranar kaiusi, €ero OKUCIUTENIbHbIE CBOMCTBA.



Pu3nyecKkne U XUMHUYECKHE CBOWCTBA JKEJIE3a U €r0 COCAUHECHUMU.
Oxkcuppl, runpokcunbl u conu xkeneza(ll) u xeneza(Ill). [Tonyuenue u
IIPUMEHEHUE XKeJe3a U €ro CIJIaBOB.

du3nyeckue U XUMHYECKHE CBOMCTBA MEIU U €€ COECIUHEHUM.
[Tonmy4yeHne U TpUMEHEHNUE MEU U €€ COCTUHECHUM.

[Muuk: mnonydenue, (U3MYECKHE UM XUMHYECKHE CBOWCTBA.
AMdorepHbie CBOMCTBA oKkcuaa u TUAPOKCHUAA LMHKA,
TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne IuHKa 1 €ro COeINHEHUN.

OKCIIEpUMEHTAIbHbIE ~ METOJbl  M3Y4YEHHsS BEIIECTB W  UX
MpEeBpAIllCHU: HW3y4YyeHue oO0pa3loB HEMETANIOB, TOPEHUE CEPHI,
docdopa, xemeza, MarHus B KHUCJIOPOJE, W3YUYCHHUE KOJUICKIIHH
«Merabl u CILJIaBbI», B3aUMOJICHCTBUE LIEJIOYHBIX 151
IIEJI0YHO3EMENBHBIX METaUIOB € BOJAOW (BO3MOYKHO HCHOJIb30BAHHE
BHJIECOMATEPHUAIIOB), B3aWMOJICUCTBUE LIMHKA W KeEJle3a C pacTBOpaMHU
KUCJIOT W IIEJIOYEH, KAauyeCTBEHHBIE PEaKUUW Ha HEOPraHWYECKue
AHHOHBI, KaTHMOH BOJIOPOJAa M KAaTHOHBI METAJUIOB, B3aUMOJICVICTBUE
TUAPOKCUAOB AJOMUHMS M LIMHKA C PacTBOPAMHU KHUCJIOT M LIEJIOYEH,
pelIeHre 3KCIepuMEeHTaIbHbIX 3a/1a4 1o TemaM «[ anorens», «Cepa u eé
COCIMHEHUS», «A30T U Pocop u UX coeAMHEHU», «MeTallIbl TJIABHBIX
noArpymIm», «MeTasibl TOOOYHBIX TTOATPYIIID.

XUMHUSA U KU3Hb.

Ponp xumuun B o0ecrieyeHun YCTOMYMBOTO PAa3BUTHUS YE€IIOBEUYECTRA.
[IoHsiTHE O HAayuyHBIX METOJAaX MO3HAHWUA U METOJOJOTMH HAYyYHOr'O
uccienoBanus. Hayunble DOpPUHOMIIBI  OpraHU3alUM  XUMHYECKOTO
npous3BoAcTBa. [IpomblliuieHHBIE CHOCOOBI TOJNYYCHHUS BaKHEUIIIHUX
BellleCTB (HAa NpUMEpEe IMPOU3BOJACTBA AMMHUAKA, CEPHOM KHUCIIOTHI,
Meranosa). [IpoMeblnieHHbIe CIOCOOBI MOTYYEHUSI METAJUIOB U CIUJIABOB.
XHUMHUYECKOE 3arps3HCHUE OKPYKAIOILIEH Cpeapl U €ro MOCJIEACTBHUS.
Ponb xuMun B o6ecniedeHrH SHEPTeTHUECKOM 0€301MacCHOCTH.

Xumus ¥ 300poBbe uenoBeka. JlekapcTBenHble cpeacTsa. [IpaBuna
HCIOJIB30BaHUsl JIEKAPCTBEHHBIX MpenaparoB. Poib XuMuu B pa3BUTUU
MEIULMHBI.

XVMHUSI TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE H00aBKU. Poub
XUMHUH B 00€CTIEYeHNH TTUIIIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapdromepHbie cpeAcTBa. bbIToBas XuMHS.
[IpaBuna Ge30MacHOTO HMCHOJIB30BAHMS IPENapaToB OBITOBONM XUMHUU B
[TIOBCEJHEBHOM KU3HU.

XUMUsI B CTPOUTEIBCTBE: BAXKHEUIIME CTPOUTEIBbHBIE MaTEpPUAJIbl
(iemeHT, 6eToH).

XuUMHUSL B CEIIbCKOM Xo3siicTBe. OpraHM4eckrue U MUHEpaIbHbIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKLUHMOHHBIE MaTepuajbl, KpPacKd, CTEKJIO,
KepaMuka. Marepuansl 11 d1eKTpOHUKH. HaHoTeXHOMornm.

PacuérHble 3anaumn.

Pacuérel: macchl BemecTBa WM OOBEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe€ WU O0BEMY OJHOTO M3 YYaCTBYIOIIUX B
peakiuu BEHIeCTB, Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, €Cciu OJHO W3 BEIIECTB MMEET NpHUMecH, Macchl (00béMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA PEaKLMH, €CJId OAHO U3 BEIECTB JIAHO
B BHJIE PAcTBOpa C ONPEACIEHHOW MacCOBOM [OJEHW PACTBOPEHHOIO
BEIIECTBA, MACCOBOM JOJH M MOJISIPHOM KOHUEHTPAIMM BELIECTBA B



pacTBOpe, JOJM BBIXOJA MPOJAYKTAa PEAKIMU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MeXNpeaMETHBIX CBS3€H NpU H3YYEHUU OOIIeH u
HeopraHndeckod xumMuu B 11 Kjacce OCYILECTBIAETCS  4epe3
WCIIOJIb30BaHNE KaK OOIMMX €CTECTBCHHO-HAYYHBIX IIOHSATHH, TaK H
MOHSITUN, TPHUHATHIX B OTJEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-HAYUYHBIC MOHSATHS: SIBJICHUE, Hay4YHBIN (akT,
TUIIOTE3a, TEOpHs, 3aKOH, aHajiu3, CHHTe3, KiacchuduKaIus,
MEePUOIMYHOCTh, HAOJIOJIEHUE, W3MEpPEHUe, OJKCICPUMEHT, MOJIEb,
MOJETUPOBAHUE.

dusuKa: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, 3JIEKTPOH, ITPOTOH,
HEUTPOH, MOH, U30TOIbI, PAJMOAKTUBHOCTh, MOJIEKYJla, SHEPTreTUYCCKUN
YPOBEHb, BEIIECTBO, TENIO, O0BEM, arperaTHoe COCTOSHUE BEIECTBA,
WJeadbHbIN Ta3, GU3NIECKUE BEIUINHBI, CAMHUIIBI H3MEPEHUS, CKOPOCTb,
SHEpPrus, Macca.

buomnorus: kineTka, opranusm, sKocucTema, onocdepa, MeTadboIn3M,
MaKpo- W MHUKPOIJIEMEHTHI, OCJIKH, J>XHPBI, YIJICBOJIbI, HYKICHHOBBIC
KHUCJIOTHI, (DEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M TTOTOK YHEPTHH B
AKOCHUCTEMAX.

['eorpadus: mMuHEpanbl, TOPHBIC MOPOJBI, TOJIE3HBIE HCKOTAeMEbIE,
TOIUJIMBO, PECYPCHI.

TexHomorusi:  XUMHUYECKash MPOMBIIIJICHHOCTh,  METaJlIyprus,
CTPOUTEIIbHBIE ~MaTepHalbl, CEJIbCKOXO35UCTBEHHOE IPOHU3BOJICTBO,
MUIIEBass MPOMBIIUICHHOCTh, (papMaleBTHUecKass IPOMBIIIJICHHOCTbD,
MIPOU3BOJICTBO KOCMETHUYECKHUX penaparos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX ~ MAaT€pHaJIOB, JJICKTPOHHAs  MPOMBIIIJICHHOCTb,
HaHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMABI 110
XM HA VIJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHCTEMHO-ACATEIIBHOCTHBIM MOAXOJIOM B
CTPYKTYp€ JIMYHOCTHBIX PE3YyJbTATOB OCBOCHUS IpeamMeTa «XUMHUs Ha
YPOBHE CpEIHEro oOmero oO0pa30BaHUS BBIJICICHBI  CIICIYIOIINE
COCTAaBJISIFOIINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON TPakIaHCKOM
WJICHTUYHOCTH; TOTOBHOCTb K CaMOpPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOIIPEICIICHUI0; HaJU4Yhe MOTHBAIMU K OOYYEHHIO; TOTOBHOCTH H
CIIOCOOHOCTh ~ OOYYalOIIUXCS  PYKOBOJCTBOBATHCS ~ NMPUHATHIMHU B
oOIIIeCTBE MpaBUIaMU ¥ HOPMaMU TOBEICHMSI; HAIMYUE TIPABOCO3HAHMS,
HKOJIOTUYECKON KYyJNbTYphI, CIIOCOOHOCTh CTaBUTh LIETU M CTPOUTH
KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE PE3YyJAbTAThl OCBOCHUS MpeAMETa « XUMUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  OIBITA  ITO3HABATCIBHOW W  MPaKTHYCCKOU
JESTENHHOCTA 00YYAIOIMUXCS B MPOLIECCE peann3alud 00pa3oBaTebHON
JNEATENBHOCTH.

JInyHOCTHBIE PE3YyJAbTAThl OCBOCHUS MpeAMETa « XUMUS» OTPAKAIOT
chOpPMHUPOBAHHOCTh  OIBITA  ITO3HABATCIbHOW W  MPaAKTHYCCKOU
JESTENHHOCTA 00YYAIOMUXCs B MPOLIECCE peanu3alud 00pa3oBaTebHON
NEATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHUSA:

OCO3HAaHHUS OOYYArONIMMUCS CBOUX KOHCTUTYIIHMOHHBIX TpaB H
00s13aHHOCTEM, YBaKEHHUSA K 3aKOHY U IMPABOIIOPSIIKY;

NPEACTAaBICHUS O  COLMAIbHBIX  HOpMax W  IpaBUJIax
MEKIIMYHOCTHBIX OTHOLIEHUN B KOJJIEKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIpU
CO3JaHUM Y4YEOHBIX MPOEKTOB, PEHICHUU Yy4eOHBIX W IMO3HABATEIBbHBIX
3a/1a4, BBIIIOJIHEHUHU XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MMPUHUMATh MOTUBBI, HAMEPEHUS, JTIOTUKY
M apryMeHThl JPYyTUX TPU aHalW3€ pa3IUYHbIX BHJIOB Yy4eOHOU
NEATENbHOCTH;

2) NaTPUOTHUY€CKOT0 BOCIIUTAHMSA:

LIEHHOCTHOI'O OTHOLIEHHS K UCTOPUYECKOMY U HAYYHOMY HACIIECIHIO
OTE€YECTBEHHON XMMUM;

YBAXEHUS K TPOIECCYy TBOpUECTBA B O0JacCTH TEOpHUH U
[IPAKTAYECKOr0 MPUJIOKEHHUS XWMHH, OCO3HAHUS TOIr0, 4YTO JaHHBIE
HAyKd €CTh pE3yJbTaT JUIMTEIbHBIX HAOMIONEHUN, KPOIOTIMBBIX
OKCIICPUMEHTAJIBHBIX  TMOMCKOB, IIOCTOSHHOTO TpyJda VYYEHBIX U
MIPaKTUKOB;

MHTEpEeCa U I[I03HABaTEJbHBIX MOTHUBOB B IOJYy4YEHUU U
MOCJIEyIONIEM aHaiu3e WHPOPMAIMA O TEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTE€YECTBECHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTIOBEICHUS,

CIIOCOOHOCTH OIICHUBATh CHUTYAallMH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSIMH, W TPUHUMATh OCO3HAHHBIE PEUICHUSA, OPUECHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTH OILICHMBAaTh CBOE TIOBEJEHHUE M TOCTYIIKM CBOUX
TOBApUILEH C MO3UIUNA HPABCTBEHHBIX M IMPABOBBIX HOPM U C YUETOM
OCO3HAHHUSI MOCIIE/ICTBUI MTOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 3/I0pOBOTO U 0€30IMacHOro 0Opasa >KHU3HH,
HEOOXOJMMOCTH  OTBETCTBEHHOTO  OTHONIIEHUS K  COOCTBEHHOMY
(GU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOMNIO/IeHNs TPaBWJI OE30MacHOTO OOpaIlleHHs C BEIIeCTBAMHU B
OBITY, IOBCETHEBHON KU3HU, B TPYIOBOH NESITEIHHOCTH;

MMOHMMAHUS [IEHHOCTU MPaBUJ UHAUBUIYATbHOTO U KOJUIEKTUBHOTO
0e30macHOro MOBEJCHUS B CUTYAIHSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU
JIIOACH;

OCO3HaHMSI TOCHEICTBUI U HENPUITUS BPEOHBIX MPUBBIYEK
(yrmoTpeOneHust anKorosi, HAPKOTUKOB, KypEHHUS );

5) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEA0BATEIbCKOM
JESITENHHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKON W APYTHX BHJIIAX
NEeSATENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUUYECKHUX 3a]ay
COI[MAJIbHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YYCHHIO MPOQPECCUil pazIudHOTro
poia, B TOM 4YHUCJIE HAa OCHOBE MNPUMEHEHUS] NPEAMETHBIX 3HAHUM IO
XUMUH;

YBOKEHUS K Tpydy, JIOJAM TpyAa M pe3yJbTaram TpPyIdOBOM
NEeSATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBHIYaTbHOM TPACKTOPHH
oOpa3zoBaHus, Oyaymed mnpodeccn W peaau3alid  COOCTBEHHBIX
KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEHN K
XUMHUH, HHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K0,10rH4eCcKOro BOCIUTAHUS:

AKOJIOTHYECKH I1EeTIeCO00pPa3HOTO OTHOIIEHUS K TPHUPOAEC Kak
HMCTOYHUKY CYLIECTBOBAHUS KU3HU HA 3EMJIE;

MOHUMAaHUSI TJI00ATBHOTO XapaKTepa »SKOJOTUYECKUX MpPoOJeMm,
BIIUSIHUSL JKOHOMHYECKHX MPOLECCOB HA COCTOSHHE MPUPOJHOU H
COLMAJIBHOM CPENBI;

OCO3HAHHUS HEOOXOJMMOCTH HCIOJb30BaHUS JTOCTHKEHUN XUMHH
JUTSl pELIEHUS] BOIIPOCOB PAIIMOHATIBHOTO TPUPOIONOIB30BAHUS;

AKTUBHOT'O HENPUATUS JECUCTBUH, NPUHOCAIINX BPEI OKPYKAIOIIEH
OPUPOTHOM  Cpele, YMEHHS TPOTHO3HPOBATH  HEOIAroNpUATHBIE
AKOJIOTUYECKHUE  MOCHEACTBUS  HNPEANPUHUMAEMBbIX  JEHCTBUH U
MpeAoTBpallaTh UX;

HaJM4yusl Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, HKOJIOTHUYECKON
KyJbTYpbl, OIBITA JEATEIIBHOCTH SKOJOIMYECKOM HaIMpaBIE€HHOCTH,
YMEHHSI pyKOBOJICTBOBATbCSI MU B MIO3HABATEIbHON, KOMMYHUKATUBHOM
U COIMAJIbHOM TPAKTUKE, CIOCOOHOCTM ¥  yMEHHUS  aKTHUBHO
MPOTUBOCTOSITH UACOIOTUH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUS CIeNU(PUKN XUMUU KaK HAyKH, OCO3HAHMS €€ PO B
(GbOpMHpPOBAaHUM  PAlMOHATHHOTO HAYYHOTO MBIIUICHHS, CO3JIaHHUU



I[EJIOCTHOTO TIPEJICTABIIeHUs 00 OKPYXKAIOIEM MHUPE KaK O EIMHCTBE
OPUPOABl W YEIIOBEKAa, B TMO3HAHUHM TMPUPOIHBIX 3aKOHOMEPHOCTEH U
pElIeHUH MPoOIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOSXKJIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJii COBPEMEHHOU
UBWIN3AINH: B €€ TYMaHUCTUYECKON HAMIPABICHHOCTH U BaKHOUM POJIH B
CO3JaHMM HOBOM ©0a3pl MaTepUANIbHOW KyJIbTYpPhl, B PEIICHUH
TJI00QJIBHBIX TPOOJIEM YCTOMYUBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOH,
HHEPreTUYECKOM, MUIIEBON M IKOJIOTUYECKON O€30MMacHOCTH, B PA3BUTHU
MEJUIIMHBI, 00ECIIEYEHUN YCIOBHM YCIEIIHOTO TPYyAa M IKOJIOTHYECKU
KOM(OPTHOM KM3HU KaXKJI0T0 WIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM  TPaMOTHOCTHU: TOHHMAHHS  CYL[HOCTH
METO/JIOB  TO3HAHHWA, MCIHOJb3YeMbIX B  E€CTECTBEHHBIX  HAyKax,
CIIOCOOHOCTH HCIIOJB30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHalu3a W
OOBSCHEHUS SIBJICHHM OKPYKAIOMIETO MHUpa M MPOUCXOAIINX B HEM
W3MEHEHUH, yMEHUsS JieJlaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE
HAay4YHBIX (AKTOB ¥ HWMEIOIIMXCA MJaHHBIX C LEJIbI0 MOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HMCIOJIB30BaTh XMMHUYECKUE 3HAHMS
JUTSL perieHust IpoOJieM B pealibHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K TO3HAHUIO, UCCIIEA0BATEIbCKON 1eITeTbHOCTH;

TOTOBHOCTH U CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caMm000pa30BaHuI0, K aKTUBHOMY TOJIYYCHUIO HOBBIX 3HAHUH 1O XMUMUH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH;

WHTEpeca K OCOOEHHOCTSM Tpylda B pasnuyHbIX cdepax
poecCHOHANTbHOM IESITEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC pe3yJIbTaThl OCBOSHUS IIPOrPAMMbI 10 XUMHUHU Ha
YPOBHE CPEAHETO O0IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaUMMBbIC I (OPMUPOBAHUS MHPOBO33PCHUS OOYYAFOITUXCS
MEXIUCIUIUIMHAPHBIC  (MEXKIPEIMETHBIC) OOIICHAYYHBbIC  IIOHSTHS,
OTpaXkarolue IIeJIOCTHOCTh HAyYHOH KapTHHBI MHpa M CIenu(uky
METOJIOB ITO3HAHMS, MCIOJIB3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepwus,
BCIIICCTBO, DHEPrus, SBJICHHE, IIPOIECC, CHCTeMa, HAydHBIH (akT,
NPHUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIEIOBaHUE,
HaOJIIOICHHE, U3MEPCHHE, SKCIICPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIC ENCTBUA (mo3HaBaTeIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITHBHBIC), oOecreynBaromue (HopMUPOBAHHE
(YyHKIIMOHAJIBHOM  I'PAMOTHOCTH M COIMAJIBHOM  KOMIICTCHIIMH
oOyyJarommxcs;

CIIOCOOHOCTH 00yJaroIIXCs HCIIOJIL30BaTh OCBOEHHBIE
MEXIUCIMIUIMHAPHBIC, MHUPOBO33PCHUYCCKUE 3HAHUS W YHHBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B TIO3HABATEILHON M COIMAIBLHOM MPAKTHKE.

MertanpeaMeTHbIC pe3yiabTaThl OTpaXkaroT OBJIAJICHHUE
YHUBEPCAIbHBIMUA YU4COHBIMH ITO3HABATECIILHBIMUA, KOMMYHHKATHUBHBIMU U
PETYISATUBHBIMU JICHCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el cCTBUSA
1) 6a30Bble JIOrHYeCKHE TeHCTBHS:



CaMOCTOATENFHO (HOPMYITUPOBATh W AKTYaJU3UPOBATH MPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh MEeNN JACATENBHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPHUH
WX  JIOCTUXKEHHUS, COOTHOCUTh  PE3yNbTaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMU LIETISIMU;

UCIIOJIb30BaTh TIPU OCBOGHWM 3HAHUM TMPUEMBI JIOTHYECKOTO
MBIIJICHUS:  BBIAEHATh  XapaKTepHbIE  MPU3HAKU  TOHSATUH U
yCTaHaBIMBAaTh WX B3aWMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE
MOHATHUS JJI1 OOBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUSA M KPUTEPUU JIJISl KIACCU(DHUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIIHIM;

yCTaHABIUBATH PUYUHHO-CJIC/ICTBECHHBIC CBSI3U MEXKITY
M3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXKICHUS (MHIYyKTUBHBIC, TEAYKTHUBHBIC,
M0 AaHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTH ¥ TPOTUBOpEYHs] B
paccMaTpUBAEMBIX SBJICHUSX, (HOPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

OPUMEHSATh B TPOIIECCE TIO3HAHUS HCIOJIb3yeMble B XHUMHH
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, TMPEOOpPa3OBBIBATh MOJICTbHBIC
MPE/ICTABICHUS] — XMMHYECKUN 3HAaK (CHMBOJI) JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XMUMHUYECKOW PEaKIMU — MpPHU PElIeHUU y4eOHBIX
MO3HABATENbHBIX M TMPAKTHYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE
MOJICJIbHBIE TIPEJCTABICHUS IS BBIABJICHHS XapaKTEPHBIX IMPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKUE TeCTBUA:

BIIQJICTh OCHOBAMH METOJIOB HAy4YHOTO TIO3HAHUS BEIIECTB W
XUMUYECKUX PEAKIIHIM;

dbopMynIUpOBaTh eI U 3aJa4dl  HCCIEJOBaHUS, HCIOIb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEIBHO C(OPMYIMPOBAHHBIE BOMPOCH B
KauecTBe MHCTPYMEHTa TO3HAaHUS W OCHOBBI g (POpMUpOBaHUS
TUIOTE3BI 10 POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYKICHUN;

BIIAJCTh  HAaBBIKAMHU  CAMOCTOSITEILHOTO  IJIAHUPOBAHUS |
MPOBEICHUS] YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS
HAOJIOAAaTh 3a XOJIOM IPOIIECCa, CAMOCTOSITEIHLHO MPOTHO3UPOBATH €T0
pe3yabrar, (opMyiaupoBaTh 0O0OOIIEHHUS ¢ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB MCCIEAOBAHMS, COCTABIISITH 00OCHOBAHHBIMI
OTU€T O MPOJIeTIaHHOM paboTe;

MpUOOPETaTh ONBIT YYCHUUECKOU MCCIIEI0BATEILCKON M MMPOCKTHOM
NESTENBbHOCTH,  TPOSIBIATH  CHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOATEILHOMY TOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3aj1ad,
MPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UICTOYHUKAX WH(pOpMaIuu (HaydyHO-
MOMyJISipHAsl  JIMTepaTypa XHUMHYECKOTO COJCp>KaHUS, CIPABOYHBIE
nmocodus, pecypcel HMHTepHeTa), aHaIM3UpOBaTh  HHGOPMAIIHIO
pa3ITUYHBIX BUJIOB U (DOpM TpeacTaBiIeHUs, KPUTHUYECKH OIICHUBATH €6
JIOCTOBEPHOCTH M HEIPOTHUBOPEUNBOCTB;

bopMyTUpPOBaTh 3aIPOCHl M MPUMEHATH PA3TUYHBICE METOABI TPH
MOMCKE W 0TOOpe wuHPOpPMAIUA, HEOOXOAMMON IS BBITOJTHEHUS
y4eOHBIX 3a/1a4 ONPEIeIEHHOTO THIIA,

prUoOpeTaTh OTIBIT HCIIOJIb30BaHUs uH(OPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUN U PA3ITUYHBIX TTOUCKOBBIX CUCTEM;



CaMOCTOATENLHO BBHIOMPATh ONTHUMANBHYIO (DOpMy mpencTaBiieHUS
uHdopmaruu (cxembl, TpaduKu, AUATPAMMBI, TaOIHIIBI, PUCYHKH U
Apyrue);

MCITIOJIb30BaTh HAYYHBIN SI3BbIK B Ka4eCTBE CPEJNICTBA MPHU PaboTe C
XUMUYECKON MH(pOpMAIUE: MPUMEHATh MEXKIpeAMETHbIC ((hr3ndecKue
U MaTeMaTHYEeCKWE) 3HAKHM W CHUMBOJBI, (GOpMyIsbl, abOpeBUATYDHI,
HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMmyHukaTHBHbIE YHMBeEpPCAJIbHbIE YYeOHbIe TeiiCTBHUA:

3a/1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY>I(I[3€MOﬁ TCMBI B XOAC
JAuajora /M AUCKYCCHH, BBICKA3bIBATb UICH, Q)OpMYHI/IpOBaTB CBOH
IMpCAJIOKCHUA OTHOCHUTCIIbHO BBIITOJITHCHUA HpeI[HO)I(eHHOﬁ 3aJa4u,

BBICTYHIaTh €  IPE3CHTAlMEeW  pe3yiabTaroB  II03HABATEIbHOU
NEATEIIbHOCTH, TIOJYYEHHBIX CaMOCTOSITEIbBHO MM COBMECTHO CO
CBEpCTHMKAMHM IIPU  BBINOJHEHUH  XUMHYECKOTO  OKCIEPUMEHTA,
MPaKTUYECKON pabOThl O UCCIAEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuMu y4eOHOro IMpoekTa, U (OPMYJIUPOBATH BBIBOJBI IO
pe3yabraTaM  IPOBEAEHHBIX  MCCIENOBAHMKW NYTEM  COIJIACOBAHMSA
MO3ULUN B X0/1€ 00CYX)IEHUS 1 OOMEHAa MHEHUSIMH.

PeryiisiTuBHbIC YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITEJIbHO  IUIAHUPOBaThb M OCYIIECTBIISITh  CBOIO
MO3HABATEIbHYI0 JEATEIbHOCTh, Ompenensas €€ Uead | 3a/]auu,
KOHTPOJUPOBaTh M TIO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpeajiaraeMblii  aNrTOPUTM  JACHCTBUN TIPU  BBIMOJIHEHUH Y4YEOHBIX U
MCCJIeIOBATENLCKUX 3aja4, BhIOMpaTh HaunOosee 3(PheKTUBHBIN CHIOCOO
UX pELIEeHUs] C YYETOM IIOJYYEHHUsS HOBBIX 3HAHUM O BEIIECTBAX H
XUMUYECKUX PEAKIHUIX;

OCYIIECTBISITh ~ CAMOKOHTPOJb  ACSATENILHOCTH  HAa  OCHOBE
camMoOaHajIn3a ¥ CAaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pE3yJabTaThl OCBOCHHUS MPOTPAMMBI 0 XHMHUHU Ha
yriIyOJIEHHOM YpPOBHE Ha YpOBHE cpeaHero ooOmiero oOpa3oBaHUs
BKJIFOYAIOT CeUpUIECKUEe IS YICOHOTO TIpeaMeTa « XUMHUS» HaydHbBIE
3HAHMS, YMEHHS U CIIOCOOBI JCHCTBUI MO OCBOCHUIO, HHTEPIPETAIIMN U
npeoOpa30BaHUI0 3HAHWMA, BUBI JEATEILHOCTH 1O TOJYYCHHUIO HOBOTO
3HAaHWS W TPUMEHEHUIO 3HAHWUH B PA3IMYHBIX yYEOHBIX CHUTyaIlusaX, a
TaKK€ B pEaJbHBIX YXU3HCHHBIX CHUTYallUsSX, CBA3aHHBIX C XHMHCH. B



[IpOrpaMMe 10 XMMUHU MPEIMETHBIE PE3yJIbTaThl PEACTABIEHBI 110 rOAaM
W3y4ECHUS.

10 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XuMHUs»
OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTe€ U 3HAYCHHUH
OpPraHMYEeCKOM XUMHHM B CHUCTEME €CTECTBEHHBIX HAYK M €€ pOJu B
o0ecIieuyeHnr YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA B PEIICHUH TIPOOIIEM
HKOJIOTUYECKOH, SHEPTETUYECKON M MUIIEBON 0€30MMacHOCTH, B PA3BUTHU
MEJIULINHBI, CO3/IaHUU HOBBIX MATEPHAIOB, HOBBIX UCTOYHUKOB SHEPTHUU,
B 00ECIIeYeHUH PAIIMOHAILHOTO MPUPOIOTIONB30BaHMs, B OPMUPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTYpPhl YEIOBEKA, a TAKKE IKOJIOTHIECCKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M IPUPOJTHOM Cpe/ie;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAaHHMM, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATalOIINE TMOHATHS — XUMHUYECKUU 3JIEMEHT, aToM, SApO U
AJICKTpOHHAs 000JI0YKa aToMa, S-, p-, d-aToMHBIE OpOUTAaI, OCHOBHOE H
BO30YXIEHHOE COCTOSTHUSI aToMa, THOpUIM3alus aTOMHBIX OpOuTanew,
WOH, MOJIEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl CBA3b, MOJb, MOJISIpHasE Macca, MOJISIPHbIN
00BEM, yriepoAHblii cKkeneT, GyHKIMOHANbHAS Tpymma, paaukad,
CTpYKTypHBIE (GOpMYyJbl (pa3BEPHYTHIE, COKpalIEHHBIC, CKEJICTHBHIE),
M30MEpUsSl  CTPYKTypHass H  IPOCTPAHCTBEHHAs (TeoMeTphuecKas,

ONTHUYECKas), HU30MEDPHI, TOMOJIOTHYECKHUI pan, TOMOJIOTH,
YIJIEBOAOPOMABI,  KHCIOPOA- M a30TCOJIEp)KAIIUE€  OPraHUYECKHUE
COCUHECHMS, MOHOMED, MOJIUMED, CTPYKTYpHOE 3BEHO,

BBICOKOMOJIEKYJIIPHBIE COEJMHEHHUS; TEOPUHU, 3aKOHbI (NEPUOANYECKUI
3akoH [[. V1. MeHneneeBa, Teopusi CTPOEHUSI OPraHUYECKUX BEIIECTB A.
M. bytiiepoBa, 3aKOH COXPAaHEHHUsI MACChI BEIIECTB, 3aKOH COXPAaHECHUS U
MPEBPALLECHUS] SHEPIUU MPU XUMHUYECKHX PEAKLHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHUS, JICKALIWE B
OCHOBE ITOHUMAaHUsI IPUYUHHOCTUA U CUCTEMHOCTH XUMHUYECKUX SBJICHUM;
MIPEJICTABIICHUS 0 MEXaHU3Max XUMHUYECKUX peaxkuum,
TEPMOJAVMHAMUYECKUX W KHUHETUYECKUX  3aKOHOMEPHOCTAX  HX
IIPOTEKAaHMUsI, O B3aMMHOM BJIMSIHUM aTOMOB U IPYIITI aTOMOB B MOJIEKYJIaX
(MHAYKTUBHBIM W Me30MepHbId 3¢ dexTs, opueHtantel [ u I poma);
(akToIOTHYECKUE CBEJCHUS O CBOWMCTBAaX, COCTaBe, TMOJYyYECHUU W
0€30MacHOM HCTIOJIb30BAHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U MPAKTUYECKON JEATETHLHOCTH YeJIOBEeKa, OOINX HAYYHBIX MPUHIIUIIAX
XUMHYECKOTO TMPOU3BOACTBA (Ha NIpUMEpPE MPOU3BOACTBA METAHOJIA,
nepepadoTku HepTH);

c(hOpPMHUPOBAHHOCTh YMEHHI: BBIABIATh XapaKTEPHBIC NPUIHAKH
MIOHATHI, YCTaHaBIIMBATh 170, B3aUMOCBSI3b, HCII0JI30BaTh
COOTBETCTBYIOLIME MMOHATHSI IIPU ONKMCAHUH COCTaBa, CTPOEHHUSI U CBOMCTB
OPraHUYECKUX COCINHEHNUN;

c(hOpMHPOBAHHOCTh YMEHHIA:

HCMOJIb30BaTh  XMMHUYECKYI) CHMBOJMKY JUIi  COCTaBJICHMS
MOJIEKYJSIPDHBIX U CTPYKTYpHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX U
CKENETHBIX) (OPMYJT OPraHMYECKUX BEIIECTB;

COCTaBJISITh YPABHEHUS XMUMUUYECKHX PEAaKUHUM U PACKPBIBATH HX
CYLIHOCTb: OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUNA IOCPEACTBOM



COCTaBJICHHSI DJIEKTPOHHOTO OanaHca 3THX PEaKIHi, peakiuii MOHHOTO
oOMeHa MyTEéM COCTaBJICHUS WX TOJHBIX W COKPANIEHHBIX HOHHBIX
YPaBHEHHU;

M3TrOTaBIMBaTh MOJIEJIA MOJIEKYJ OpPraHMYECKUX BEIIECTB IS
WJUTIOCTPALAA UX XUMUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHUSI;

c(OpPMHUPOBAHHOCTh YMEHHI: YCTaHaBIMBATh MPHHAIJICKHOCTD
M3YyYEHHBIX OPraHUYECKUX BEUIECTB IO HMX COCTABY M CTPOCHUIO K
OTpeNeIEHHOMY KJIacCy/Tpymnre COeAMHEHUH, /1aBaTh UM Ha3BaHUS IO
cucremarniyeckord HoMmeHkiatype (IUPAC) u npuBoauTh TpUBUAIBHbBIC
Ha3BaHWs U1 OTHENbHBIX MPEICTAaBUTENECH OpPraHUYECKUX BEIIECTB
(oTuUNeH, aleTWIeH, TOJIyOJl, TJMIEPUH, OSTHICHIJIMKONb, (EHO,
dbopmanpaerui, aeTanbaerua, aleToH, MypaBbUHAs KUCIOTa, YKCYCHAs
KHUCJIOTA, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCJIOTHI, TJIULHUH,
aJIaHWH, MalibT03a, (PYKTO3a, aHWIWH, JTUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJI U JPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUSI ONPENETSATh BHUJI XUMUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUSAX (KOBAJICHTHAS! U UOHHAS CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTh TOJOXKECHUS TEOPHH
cTpoeHus opranuyeckux BemiectB A. M. bytnepoBa nnsi oObscHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOECHUSI;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh COCTaB, CTPOCHHE,
bu3nYecKkue W XHUMHYECKHE CBOWCTBA THUIUYHBIX MPEACTaBUTEICH
Pa3JIMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKIOAJIKAHOB,
AJKEHOB, QJIKaJUEHOB, AJIKUHOB, apOMAaTUYECKUX YTIJIEBOJIOPOJIOB,
CIIUPTOB, alIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, NPOCTHIX H
CJIOXHBIX 3(QHUPOB, JKUPOB, HUTPOCOCTUHEHUA U aMUHOB, aMHUHOKHCIIOT,
OeNKoB, YIJIEBOJIOB (MOHO-, M- M TOJUCAXapUOB), WILIIOCTPUPOBATH
FEHETUYECKYIO0 CBSI3b MEXIAY HUMH YPaBHEHUSMU COOTBETCTBYIOLIMX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMHPOBAHHOCTh YMEHHUS TOJTBEPKAAaTh Ha KOHKPETHBIX
npuUMepax  XapakTep 3aBUCHUMOCTH  PEAKIMOHHOM  CIHOCOOHOCTH
OpraHUYECKUX COEAUHEHUN OT KPATHOCTHU U THUIA KOBAJIEHTHOU CBA3U (G-
U TT-CBSA3H), B3AUMHOI'O BJIMSIHUS aTOMOB U IPYNI aTOMOB B MOJIEKYJIaX;

chOPMHUPOBAHHOCTh ~ YMEHHUS  XapaKTepU30BaTh  HCTOYHUKH
YTJIEBOJOPOJAHOTO ChIphsi (HE(MTh, MPUPOIHBIN Ta3, Yrolb), CIOCOOBI €T
nepepadoTKU U MPAKTUYECKOE TPUMEHEHUE TPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHUS CHCTEMON 3HAHUW O E€CTECTBEHHO-
HAay4YHBIX  METOJAaX  TO3HaHUS —  HAOMIOJEHWH,  W3MEpPEHUH,
MOJEIMPOBAHUHU, SKCIEPUMEHTE (pEalbHOM M MBICIEHHOM) U yMEHUS
MIPUMEHSITh 3TU 3HAHUS;

c(OPMHPOBAHHOCTh YMEHUS TPHUMEHSITH OCHOBHBIC ONEPAINH
MBICJIUTEILHON JEATEIbHOCTM — aHallu3 MW CHUHTE3, CpaBHEHHE,
000011IeHne, CHUCTEMATHU3AIUIO, BBISABICHUE MPUYNHHO-CIICICTBEHHBIX
CBSI3€M — ISl U3YUYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUU: BBISBISTH B3aUMOCBS3h XMMHYECKUX
3HAHUU C MOHATUSIMU U MPEJICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYYHBIX
npeaAMEeTOB i 0OoJiee  OCO3HAHHOTO  TMOHHUMAHHS  CYIIHOCTH
MaTepUaJIbHOTO €IMHCTBA MHUpPA, UCIOJIb30BATh CHUCTEMHBIE 3HAHHS IO
OpPraHUYEeCKON XUMUU JUIsl OOBSICHEHUS W TPOTHO3UPOBAHUS SIBJICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYIO [TIPUPOAY;



c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUYETHI MO0 XUMUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKUX PEAKIUWA C HCIOJIb30BAHUEM
dbu3nyeckux BeaudyuH (Macca, 0OBEM Ta30B, KOJHWYECTBO BEIIECTBA),
XapaKTEPU3YIOMINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAcUEThHI MO
HAaXOXXJEHUI0O XUMHUYECKONM (OpMysbl BEHIECTBA IO  HM3BECTHBIM
MAacCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB, MPOAYKTaM CrOpaHus,
MJIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATh, AHAJIU3UPOBATH H
OIICHMBATh C TIO3UIIMA DKOJOTHMYECKOW O€30MacCHOCTH IMOCIEICTBUS
OBITOBOI M TPOW3BOJICTBEHHOW JEATEILHOCTH YEJIOBEKAa, CBS3aHHOM C
nepepadoTKON  BEIHIECTB, WCIIOJIB30BATh IMOJYYCHHBIC 3HAHUSA IS
MNPUHATUS TPAMOTHBIX PEIICHWH MPOOJIEM B CHUTYaIUsX, CBS3AHHBIX C
XUMMEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TIUIAHUPOBATh H
MPOBOJIUTh XUMUYECKUN IKCIIEPUMEHT (MOJIyYCHHE M M3YyYCHHE CBOWCTB
OpraHWUYECKUX BEIIECTB, KAaueCTBEHHBIE PpEAKIMU  YIIIEBOJOPOIOB
Pa3TUYHBIX KJIACCOB M KHUCJIOPOJICOACPIKAIINX OPTraHUYECKUX BEIIECTB,
pEIICHHE PKCMEPUMEHTANIBHBIX 33/1a4 10 PACIIO3HABAHUIO OPTaHUYECKHUX
BEIIECTB) C COOJIFOACHHWEM TMpaBui OE30IacHOro0 OOpamieHus ¢
BEIIIECTBAMH W JIA0OPATOPHBIM 000py/I0BaHWEM, (HOPMYIUPOBATH 1ETh
UCCJICIOBAHMSI, TPEACTABIATh B PA3IUYHON (QopMe Ppe3yJbTaThl
HKCIIEPUMEHTA, aHATU3UPOBATh U OIIEHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

CcOOJIIOaTh NPABHUJIA DKOJIOTHYECKH LEIECOOOPA3HOro MOBEACHNS B
OBITY U TPYIOBOW JACATEIBHOCTH B LEISIX COXPAHCHHS CBOCTO 310POBbs,
OKpYXKalolled MPUPOTHONW Cpeabl W JOCTIDKEHHS] €€ YCTONYHMBOTO
pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCHYECKOTO JICUCTBUS HAa KUBBIC
OpraHU3MBbl OMPENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs CMBICI
nokazaresns [1JIK;

aHAIM3UPOBATh I1E€JIECOOOPA3HOCTh MPUMEHEHUS OPTaHUYEeCKUX
BEII[ECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS
PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH II€JICHANIPABICHHBIN
MOMCK XUMUYECKON MHGOPMAINK B PAa3IMYHBIX UCTOYHHUKAX (HAy4dHas U
yueOHO-Hay4yHass JUTEpaTrypa, CpeJICTBa MacCOoBOW HMHQOpMAIUU,
NuTepHer wu apyrue), KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHdopmamio, nepepadaTsiBaTh €€ M HCIOJIB30BAaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a1a4eii.

11 KJIACC

[IpeameTHble  pe3ynbTaThl  OcBoeHHMsT  Kypca «OOmas
HEOpraHWYeCKass XUMUS» OTPAKAIOT:

c(pOPMUPOBAHHOCTD IPCACTABICHUN: O MaTCPUAILHOM CIAMHCTBE
MHpa, 3aKOHOMEPHOCTSX U [03HABAEMOCTH SIBJICHHI IIPUPOJIBI, O MECTE U
3HAUYEHWU XHMHH B CHCTEME EeCTECTBEHHBIX HAyK M €€ poJu B
oOecrieyeHUn  yCTOWYMBOTO  Pa3BUTHUS, B  pEHICHUH  MpoOsieM
HKOJIOTUYECKOM, SHEPTETUYECKON M MUIIEBON 0€30MMacHOCTH, B PA3BUTHU
MEJUIIMHBI, CO3/IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX UCTOYHHKOB YHEPTHUH,
B 00ECrIeYeHUH PAIIMOHAILHOTO MPUPOIOTIONB30BaHMs, B OPMUPOBAHUU
MHUPOBO33pEHUS U OOIIeH KyJIbTYphl YETOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOJIHOM Cpe/ie;



BJIQJICHUE CHUCTEMOM XUMHYECKHUX 3HAHUK, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TIOHATHS — XHWMHYECKUM OJJIEMEHT, aToM, SApPO
aToMa, HM30TONbI, AJICKTPOHHAs 000JI0YKa aroma, S-, p-, d-aTOMHBIC
opOHWTaIi, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aTOMa, THOpUIU3aIus
ATOMHBIX opOuTaneu, WOH, MOJICKYJIa, BaJICHTHOCTb,
AICKTPOOTPUIIATEIIBHOCTb, CTEIEHb OKHCJICHUSA, XUMHUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAS, METAJIMYECKasi, BOAOPOHAS), KPUCTALTHYSCKAs
peméTka, XUMUIEeCKas peakius, pacTBOP, AICKTPOJIHUTHI, HEIJICKTPOJIHUTHI,
AICKTPONIMTHICCKAS] TUCCOIUAINS, CTETICHb JTUCCOIHMAIIMN, BOJAOPOTHBIN
MoKa3areilb, OKHCIWTENIb, BOCCTAHOBHTENb, TEIUIOBOM A dekT
XUMHUYECKOW pEeaKIuu, CKOPOCTh XHMHYCCKOM pEaKIHH, XUMHYECKOe
paBHOBECHE;, TCOPUM M  3aKOHBI  (TEOpPHS  DIECKTPOJUTHYSCKOM
auccounanu, mnepuoandeckuii 3akon .M. MenneneeBa, 3akoH
COXpAaHCHHMS MacChl BEIICCTB, 3aKOH COXPAaHCHUS U MPEBpaIICHUs
SHEPIUU TP XHUMHUYECKUX PEAKIMAX, 3aKOH IIOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUM
S3bIK  XMMHH, MHPOBO33PEHYCCKHE 3HAHUWS, JCKAIlMe B OCHOBE
MMOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYCCKUX SIBICHUM;
COBpPEMCHHBIC TIPEACTABICHUS O CTPOCHHHM BEIIECTBA Ha aTOMHOM,
HOHHO-MOJICKYJIIPHOM W HaJIMOJIEKYJIIPHOM YPOBHSX; MPEJCTABICHUS O
MEXaHM3MaX  XUMHUYECKHX  pPEaKIHd, TEPMOJMHAMUYECKHX W
KMHETHYECKUX 3aKOHOMEPHOCTAX MX IPOTCKAHHSA, O XHUMHYCCKOM
PaBHOBECHH, PACTBOpaxXx M JUCHEPCHBIX CHUCTEMax; (aKTOJIOTHUYCCKUE
CBEJICHHS O CBOHCTBaX, COCTaBe, TIOJy4deHHUH © Oe30macHOM
HCIIOJIB30BAaHUN BaXHEUINIMX HEOPraHWMYECKUX BEIIECTB B OBITY H
MPaKTHYECKON ACATEILHOCTH YEJIOBEKa, OOIMMX HAy4YHBIX IPHUHIIMAIIAX
XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHH: BBISBIATH XapaKTEPHBIC IPU3HAKH
MTOHSATHH, yCTaHaBJIMBATh ux B3aHMOCBSI3b, UCIT0JIb30BaTh
COOTBETCTBYIOIIME MOHSATHUS IIPU ONMCAHUKM HEOPTaHWMYECKUX BEIIECTB U
UX MPEBPALICHUN;

c(hopMHUPOBAHHOCTH yMEHUS UCITOJIb30BaTh XUMHYECKYFO
CUMBOJIUKY JUISI COCTaBieHUS (OpMysa BEIIECTB W  YpaBHCHUU
XUMUYECKUX peakuuii, cucrematrudyeckyro HomeHknatypy (IUPAC) u
TPUBHAIBHBIC HA3BaHUS OTCIBHBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHS OMNPENCIATh BAJICHTHOCTh M CTCICHb
OKHCJICHHS] XMMHYECKHUX 3JICMCHTOB B COCIMHCHUSX, BUJ XHUMHYCCKOU
cBs3U (KOBaJICHTHAs, HWOHHAs, METAJUIMYeCcKas, BOJOPOJHAs), THII
KPUCTALINYECKON PeIéTKH KOHKPETHOTO BEIIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHS OOBSICHSATH 3aBUCHMOCTb CBOWCTB
BEIIIECTB OT BHJIa XMMUYCCKOU CBS3U U THIA KPUCTALIMUESCKON PEIIETKH,
OOMECHHBII M  JIOHOPHO-AaKIENTOPHBIH  MEXaHW3Mbl  OOpa3OBaHUs
KOBAJICHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHHUH: KJIACCU(DHUIIMPOBATH: HEOPTAHUICCKHE
BEIIECTBA II0 HMX COCTaBY, XHMHYECKHE pEaKIUd II0 Pa3TuIHBIM
npu3HakaMm (YUCIy W COCTaBy pEarupyrolux BeEIIeCTB, TEIUIOBOMY
ahdexTy peaknuu, H3MCHEHHIO CTCICHEH OKHCJICHUS JJICMEHTOB,
OoOpaTUMOCTH, YYaCTHIO KaTalu3aTopa W JPYTHE); CaMOCTOATEIHHO
BBIOMpaTh OCHOBAaHMUS M KPUTEPUH I KIACCU(DHUKALMK H3y9IaeMbIX
BEIIIECTB U XUMHUYECKUX PEAKIIHA;



c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICT MEPUOIUYECKOTO
3aKOHAa . . MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIONTYI0, O0BSICHUTEIBHYIO U POTHOCTUYECKYIO (PYHKITUY;

chOpPMHPOBAHHOCTh yYMEHHUH: XapaKTepU30BaTh DIEKTPOHHOE
CTPOCHHE aTOMOB U HOHOB XMMHUYECKHUX 3JIEMEHTOB MEPBOTO—YETBEPTOTO
nepuonoB Ilepuommueckori cucrembr [[.MI. MengeneeBa, uCHOJIb3Ys
MOHATHSI «IHEPTETUUYECKUE YPOBHMY, «IHEPIETUUECKUE MTOLYPOBHI», «S-,
p-, d-aToMHBIE OpOUTANTHY, «KOCHOBHOE M BO30OYXAEHHOE DPHEPTETUUECKUE
COCTOSIHUSI aTOMay; OOBACHITh 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB
XUMUYECKUX 3JIEMEHTOB M HX COEJUWHEHHI MO IepuojaM M TpyIIam
ITepuonuueckoit cuctemsl 1. Y. MeHeneeBa, BAJIEHTHbIE BO3MOXHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHMSI X AJIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh (OMHUCHIBATH) OOIIIHE
XUMUYECKUE CBOMCTBA BEIIECTB PAa3JIMYHBIX KIJIACCOB, IOJTBEPKIAThH
CYLIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY HEOPraHMYECKUMU
BEIIECTBAMU C IOMOUIbIO YPAaBHEHUM COOTBETCTBYIOIIMX XHUMHUYECKHX
pEeaKLHnii;

c(hOpMHPOBAHHOCTh YMEHHUS pacKpbIBaTh CYIIHOCTb:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS
AJIIEKTPOHHOTO OallaHca ATUX PEaKIMK; peaKIii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHU; peakuui
TUAPOJIN3a;  peakmuii  KOMIUIEeKcooOpa3oBaHus  (HAa  mpuMepe
TUAPOKCOKOMITJIEKCOB IIMHKA U aJIFOMHUHMUS );

chOpPMHUPOBAHHOCTh ~ yMEHHS  OOBSACHITH  3aKOHOMEPHOCTH
MPOTEKAHUSI XMMHUYECKHX PEAKIUid C YYETOM MX DSHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUSI CKOPOCTH XMMHUYECKOW peaKkluu B
3aBUCUMOCTH OT PAa3IHYHBIX (PAKTOPOB, a TaKXKE XapaKTep CMENICHUS
XUMUYECKOTO PpPABHOBECHS TMOJI BIMSIHUEM BHEIIHUX BO3JCHCTBUIA
(mpunuun Jle larense);

chOpPMHPOBAHHOCTh  YMEHHUS  XapaKTEPU30BaTh  XUMHUYECKUE
peakiuu, JeXallue B OCHOBE IPOMBIILUIEHHOTO TOJIYYEHUS CEPHOM
KHCIIOTBI, aMMHaka, OOINMe Hay4YHble NPHUHIUIB XUMUYECKUX
MPOU3BOJICTB; 1[EIECO00Pa3HOCTh MPUMEHEHHSI HEOPTAaHMYECKUX BEIIECTB
B MPOMBIIUJICHHOCTH W B OBITY C TOYKH 3PEHHUS COOTHOIICHHS PHUCK-
M0J1b33;

c(hOpMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAaHUH O MeEToJax
HAy4YHOTO TIO3HAHUS SIBJICHUM TPUPOJLI — HAOIIOJCHHE, H3MEpEHUE,
MO/JICJINPOBAHUE, AKCHEPUMEHT  (pealbHbIl U MBICJIEHHBI),
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUS MPUMEHSITh 3TU 3HAHUS
IpU DKCIIEPUMEHTAILHOM HCCJICIOBAHUM BEIIECTB U JISI OOBSICHEHUS
XUMUYECKUX SIBJICHUM, HUMEIOIIUX MECTO B MPUPOAE, MNPAKTUYECKOU
NEeSATENbHOCTH YEJI0BEKa U B TOBCEIHEBHOM )KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHS BBISBISITH B3aUMOCBSI3h XUMHUYECKHX
3HAHUU C MOHATHUSIMU U MPEJICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYYHBIX
mpeaMeTOB i  0Oojiee  OCO3HAHHOTO TIOHMMAaHUS MaTepUaIbHOTO
€MHCTBAa MUPAa;

c(hOpMHPOBAHHOCTh yYMEHUS IPOBOJUTH pacyéThl: C
UCIIOJIb30BaHUEM TMOHSTUN «MaccoBasi JIOJisl BEILIECTBA B PACTBOPE» H
«MOJISIpHAsi KOHIIGHTpAIlMs»; MAacChl BEIIECTBA WM 00BEMa Taza IIo
M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO W3
YYaCTBYIOIIMX B PpEAKIMU BEIIECTB; TEIJIOBOro d(ddeKrra peakiuu;



3HAYEHUS BOJOPOJHOTO IOKA3aTeNsl PAaCTBOPOB KHUCIOT M IIEIOYEH C
W3BECTHOM CTEMEeHBIO JUCCOIMaIMu; Macchl (00bEéMa, KOIWYecTBa
BEII[ECTBA) MPOAYKTa PEAKIIUU, €CIIA OJTHO U3 MCXOJIHBIX BEUIECTB JIaHO B
BUJE pacTBOpa C OIPEACIEHHOM MAacCOBOM J0JIEM PACTBOPEHHOIO
BEIIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH); JIOJH BBIXOJA
MPOJIyKTa Peakiuu; 00bEMHBIX OTHOIIICHUH T'a30B;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO TIUIAaHUPOBATh H
MPOBOJIUTh XUMHUUYECKHI HKCIIEPUMEHT (MPOBEJCHUE PEAKINl MOHHOTO
oOMeHa, TOJTBEPKICHHE KauyeCTBEHHOTO COCTaBa HEOPTraHUYECKUX
BEII[ECTB, OIpPEJCICHUE CpeAbl PACTBOPOB BEIIECTB C IOMOIIBIO
WHJUKATOPOB, M3yUYCHHUE BIIMSIHUS Pa3IUYHBIX (DaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIMHU, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lad M0 TeMaM
«Mertamne» u «Hemetamne») ¢ coOmoeHneM MpaBui 0€30mMacHOro
oOpamieHusi € BelIecTBAaMH U JIaOOpaTOpPHBIM  O0OpYAOBAaHHEM,
(bopMyIUpPOBATH 1IEJIb UCCIIEIOBAHUS, TIPEJICTABIATD B Pa3InYHON hopme
pe3ynbTaThl  AKCIEPUMEHTA, aHaJW3UpOBAaTh W  OIEHUBATh  HX
JOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIIOAaTh TMpaBWja IOJIb30BAHUS
XUMHUYECKON MOCYy/I0M U J1ab0paTopHbIM 000PYIOBAaHUEM, OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMUA 110 BBITIOJIHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB, HKOJOTHYECKH IeIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYJAOBOW JESITEIBHOCTH B IENISAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYXKAIOLIECH NMPUPOJHOW Cpeabl U JIOCTHXKEHUS €€
YCTOMYMBOTO Pa3BUTHA, OCO3HABATH OMACHOCTh TOKCHYECKOTO JCHCTBUS
Ha OKUBBIE OPTraHU3Mbl ONPENEIEHHBIX HEOPTaHMYECKUX BEIIECTB,
noHuMasi cmbich nokaszarens [IJK;

c(hOpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISITH II€JICHANIPABICHHBIN
MOMCK XUMUYECKON MHGOPMAINK B PAa3IMYHBIX UCTOYHHUKAX (HAy4dHas U
yueOHO-Hay4yHass JUTEpaTrypa, CpeJICTBa MacCoBOW  HMHQOpMAIUH,
NuTepHer wu apyrue), KPUTUYECKH aAHAIU3UPOBATh XUMHUYECKYIO
uH(popmaImio, nepepadaTsiBaTh €€ M HCIOJH30BATh B COOTBETCTBUU C
MIOCTaBJICHHOM yueOHOM 3a/1a4eil.
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2.4 YIJIEBOJOPOJIOB U UX 4
nepepaboTka

)5 l"anorennpousBoHbBIE 4
YTJIEBOJIOPOIOB

Hroro no pasneny

35

Paznen 3. Kucinopoaconep:kaiue opraHndeckue CoeTHHeHHsI

3.1 Cruptel. Denon 11
KapOonusnbHble
COCMHEHUS: aJIbICTHIIBI U

3.2 keToHbl. KapOoHOBbBIE 21
KHACIOTHI. CIIOKHBIC YPHPHI.
Kupsr

3.3 VYrneBoabl 9

Hroro no pasneny 41

Pa3nen 4. AzoTconepxamme opraHu4ecKie coeMHeHUus

4.1

AMUHBI. AMUHOKHCIIOTEL.
benku

12

Wroro no pasneny

12

Pa3zgea S. BoicokOMOJIeKYISIPHBIE COeIUHEHUS

5.1

BrIicokOMONEKyISIpHBIE
COCIMHEHMS

6




Hroro no pazneny

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




11 KIIACC

Ne
n/n

HaumenoBanue
pa3aeyioB U TeM
NpOrpamMmblI

KoanuectBo
9aC0B

daekTpoHHbIe (LM poBbIe) 00pa3oBaTeibHbIE PeCYpPChI

Paszgea 1. TeopeTuyeckue 0CHOBbBI XUMHH

1.1

CrpoeHnue atoma.

[Tepuoanueckuit
3aKOH U
[Tepuonnueckas
cucremMa
XAMUYECKHUX
anemeHTtoB J[. U.
Menpeneena

1.2

Crpoenue
BEIIIECTBA.
MHuoroo6pa3ue
BEIIIECTB

11

1.3

XUMHUYECKHUE
peakuuu

19




Hroro no pazgeny 39

Pa3znen 2. Heoprannueckasi Xumus

2.1 Hemertamnbl 31
2.2 MeTanisl 23
Hroro no pazueny 54

Pasgea 3. Xumusd 1 ;KU3HL

MeToabl mO3HaHUA
3.1 B XUMUU. XUMHUA U 9
KU3HD

Hroro no pazneny 9

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







ITOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTpoabHbie

Bcero
padoTbl

IIpakTnyeckue
padoTbl

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

[IpenmeT u 3HaUeHUE
OPTraHUYEeCKON XUMHH,
MPEICTABICHHUE O
MHOT000pa3uu
OPraHUYECKUX COCIUHEHUMN

DIJIEKTPOHHOE CTPOCHUE
aToMa yriepoa (OCHOBHOE U
BO30Y>KIEHHOE COCTOSTHUS).
BanenTHbIe BO3MOXKHOCTH
aToma yriaepojaa

XuMHUecKas CBs3b B
OpPraHUYECKUX COCTUHEHUSAX.
MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H,
CIocoObl pa3pbiBa CBsI3EH

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUI
A. M. bytneposa

Bunpr HU30MCpHU:




CTPYKTYpHas,
IpPOCTPaHCTBEHHAS.
DneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHU I

IIpencraBnenue o
KIIacCU(pUKALUU U
cucTeMaTuyeckas
Homenkiatypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B
OPraHU4YEeCKON XUMHH

Cucrematusauus u
000011IeHUE 3HAHUN 110 TEME

AJKaHBI: TOMOJIOTHYECKHIA
psia, obmas ¢popmyna,
HOMEHKJIaTypa U H30Mepus,
3IIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10

duznueckue 1 XUMUYECKUE
CBOMCTBA aJIKAaHOB

11

HaxoxxaeHue ankaHoB B
npupoze. CriocoObt
NIOJIyYEHUs U IPUMEHEHHE
QJIIKAaHOB




12

[uksoankaHbl: 00mas
¢dbopMyIia, HOMEHKIIATypa 1
U30MEpHUs, 0COOCHHOCTH
CTPOCHUS M XUMHUYCCKHX
CBOMCTB, CITOCOOBI
NOJTYYCHHUS ¥ IPIMCHEHHE

13

Pemenue pacuérHbix 3amau
Ha OIpeJICTICHHE
MOJICKYJISIPHOM (HhOPMYJIBI
OpPTraHUYECKOTO BEIIECTBA 110
MAacCCOBBIM JOJISIM aTOMOB
DJIEMEHTOB, BXOISIIUX B €T0O
cocras. CucreMaTu3alys 1
000011IeHNE 3HAHU 10 TEME

14

AJKEHBI: TOMOJIOTHYECKUN
psia, obmas ¢popmyna,
HOMEHKJIAaTypa, 3JI€KTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI.
CTpyKTypHas 4 LUC-TpaHC-
U30MEpHUs AJTKEHOB

15

dusnuecKue 1 XUMUIECKUE
CBOMCTBA ankeHoB. [IpaBuio
MapkoBHHKOBA

16

CriocoObl nosryueHus u
IPUMEHEHUE AJIKEHOB

17

[TpakTuueckas padora Ne 1




no teme "[lonyuenue
ATUJIEHA U U3YUYEHHUE €TI0
CBOUCTB"

18

Pemenue pacuérHbix 3amau
Ha onpeeIeHue
MOJIEKYJISIPHOM (hOpMYJIBI
OPraHU4eCKOro BEUIECTBa

19

AJTKaIMCHBL: COMPSDKEHHBIC,
U30JIMPOBaHHEIC,
KyMYJIMPOBAaHHBIE.
Oco0GeHHOCTH HIIEKTPOHHOTO
CTpOCHHS

20

XMUMHYECKHUE CBOMCTBA
CONPSKEHHBIX JUEHOB

21

CriocoOblI nosryueHust u
INpUMEHEHHE alIKaJJUeHOB

22

AJIKUHBI: TOMOJIOTUYECKUH
pan, obmas hopmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYI,
duznyeckue cBOCTBa

23

XMUMHYECKHUE CBOMCTBA
AJIKAHOB

24

KauecTBeHHBIE peakiny Ha
TPONHYIO CBSI3b




25

CriocoObl nosryueHust u
IPUMEHEHNE AIKUHOB

26

Pemenue 3agau: pacu€Tsl Mo
YPaBHEHUIO XUMHUYECKON
peaxiuu

27

CucreMaTusanys 1
000011IeHE 3HAHUH T10 TEME

28

ApeHBI: TOMOJIOTHYECKUN
psn, odmas opmya,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKyJ1 O€H30J1a U TONyoa,
uX (pU3NYECKHe CBOMCTBA

29

XMUMHYECKHUE CBOMCTBA
apEHOB: PEAKIIUU 3aMEILIECHHS

30

XnMHU4YecKre CBOMCTBA
apEHOB: PEAKITUN
MPUCOEANHEHUS, OKUCIICHUE
TOMOJIOrOB OeH30J1a

31

Oco0EHHOCTH XUMUYECKUX
CBOICTB CTHUpOJIa

32

Pemenne pacu€THbIX 3a1a4
Ha OIpe/ieTIeHUE
MOJIEKYJIIPHOH (hOPMYJIBI
OpPraHMYECKOTo BEIlecTBa




33

CriocoObl nosryueHust u
IIPUMEHEHUE apEHOB

34

I'ereTmueckas CBA3b MCXKIY
pa3InYHbIMHU KJIaCCaMU
yYTiIeBo40poa0B

35

Pacuétsl mo ypaBHeHUSIM
XUMHYECKUX PEAKIUM.
Cucremaruzanus 1
000011IeHrEe 3HAHUH T10 TEME

36

[Ipuponansrii ra3. [lomyTHbie
He(TSIHBIC Ta3bl

37

KameHnHsIi1 yroiss u
MPOIYKTHI €T0 IEPepadOTKH

38

Hedtb 1 ciocoOsI eé
nepepadotku. [Ipumenenue
IPOAYKTOB IEepepadoTKU
HetH

39

I'enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCaMHU
YIJIEBOAOPOIOB

40

l"anorenonpounsBoaHbIE
YTIEBOIOPOIOB:
JNEKTPOHHOE CTPOCHHUE;
pEeaKIuu 3aMeIEHUs
raJIoreHa

41

JlelicTBue miea04YeH Ha




rajoreHInpoOru3BOIHbIE.
Bzaumoneticteue
JIUTAJIOTSHAJIKAaHOB C
MargueM ¥ [IUHKOM

42

Cucremaruzanus u
0000111eHIE 3HAHUI 110
paszneny "YrieBonopoasr"

43

KonTponbHas pabora mo
teMe "YTieBoaopoas”

44

[IpenenpHble OHOATOMHBIE
CIMPTBHI: TOMOJIOTHYECKHH
psa, obmas popmyna,
CTPOEHUE MOJIEKYI,
U30MEepHsl, HOMEHKJIATypa,
KIIaccuQuKaIus,
¢uznueckue cBoiicTBa

45

XMUMHYECKHUE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

46

CriocoObl nosryueHus u
IIPUMEHEHNE OJTHOATOMHBIX
CIIUPTOB

47

[Ipocteie 3upsi:
HOMEHKJIaTypa U U30Mepus,
0CO0EHHOCTH (PU3HUECKUX U
XUMHUYECKHX CBOMCTB




48

MHOroaToOMHBIE CIIUPTHI:
STHJICHTJIUKOJb U TIIUIEPHH,
uX (pU3NYECKHe U
XHMHYCCKHE CBOMCTBA

49

CriocoOblI nosryueHust u
IPUMEHEHNE MHOTOATOMHBIX
CIIUPTOB

50

®eHo: cTpoeHUE MOJIEKYJIBI,
(u3nyeckue cBOICTBA.
TokcnyHocTh (heHoNA

51

XUMHYECKHE CBOMCTBA
denona

52

CriocoObI ToTy4YeHus 1
npuMeHeHue GeHomna

53

[IpakTuueckas pabora Ne 2.
Pemenue
9KCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe "CnupTel U
dbenomsr"

54

CucreMmaruzamnus u
000011IeHEe 3HAHUH I10 TEME

55

AJBIETHIBI K KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUIIBHOH TPYIIIIH;
TOMOJIOTHYECKHUE PSIbI,
obmas popmyna, uzomepus




U HOMCHKIJIAaTypa

56

ANBIIETUIB M KETOHBIL:
(bu3HYeCcKue CBONCTBA;
PEaKIMU TPUCOCTUHCHUS

57

Peaxkuuu oxkucineHus u
KaueCTBCHHBIC PEAKIINU
AJIBJIETUI0B U KETOHOB

58

CrniocoOsl nosty4eHus
AJIbJACTU 0B 1 KETOHOB

59

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

60

H3omepus u HOMEHKIIAaTypa
KapOOHOBBIX KHUCIIOT, HX
¢du3nuecKue cBOMCTBa

61

XHUMHUYECKUE CBOMCTBA
IpeeNbHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOHN KHUCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHUCJIOT

63

OCco0EHHOCTH CBOMCTB:
HCIIPCACIbHBIX U
ApOMATHYCCKUX




KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kuciot. [Ipencrasurenn
BBICIINX KapOOHOBBIX
KHCIIOT

64

IToHsATHE O IPOU3BOIHBIX
KapOOHOBBIX KUCIIOT

65

CriocoObl nosryueHus u
npUMeHeHHe KapOOHOBBIX
KHCJIOT

66

CrnoxHubie 3(hupsbL:
TOMOJIOTHYECKHUH psifl, 001Ias
dbopmyna, u3omepus u
HOMEHKJIaTypa

67

dusnyeckne 1 XUMHYECKHE
cBOiicTBa 3(hupoB

68

Pemienue pacu€THbIx 3a1ay:
M0 YPaBHEHUIO XUMUYECKON
peaxIuu, Ha OTpeesieHue
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOT0 BEIIECTBA

69

[IpakTuueckas padota Ne 3.
Pewenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
no Teme "Kap6oHoBbIe




KucnoTsl. CrioxxHble 3Gupb"

70

Kupsl: cTtpoenue,
du3nvecKre 1 XUMHIECKUE
CBOICTBa (THAPOIU3)

71

Oco0eHHOCTH CBOMCTB
YKUPOB, COJICPIKAIIIX
OCTaTKH HEIpeIeIbHBIX
KUPHBIX KHCIOT. JKUphI B
npupoie

72

Mp11a Kak COJIM BBICIITHX
KapOOHOBBIX KHUCIIOT, UX
moroliee neiicteue. IloHarue
0 CHMHTETHYECKHUX MOIOIIHNX
cpenctBax (CMC)

73

I'eneTnueckas cBsI3b
YTIEBOJOPOIOB U
KHUCIIOPOJICOIePKAIIUX
OpraHUYECKUX BELIECTB

74

Pacuétel o ypaBHEHUAM
XUMHYECKHUX PEAKIUM

75

CucreMatusanys 1
000011IeHEe 3HAHUH I10 TEME

76

OO61as xapakTepucTHKa
YTIIEBOAOB U KJIaCCH(PHUKALINS
yIJIeBOJIOB (MOHO-, TU- U
MOJINCAXaPHU/IbI)




71

MoHocaxapuibl:
duznyecKkue CBOMCTBA U
HAXOXKJCHUE B TIPUPOJIC

78

[IpumeHneHue rimoKo3sl, e€
3HAYEHUE B
KU3ZHEEATEIIBHOCTU
opraHusma

79

Hucaxapunpl: caxaposa,
MajabTO3a U JIAKTO3a.
Haxoxnenue B mpupone u
MIPUMEHEHUE TUCAXAPUJIOB

80

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYJ, PU3NIECKUE
1 XUMHYECKHE CBOMCTRA,
MIPUMEHEHUE

81

ITonstue 00 HNCKYCCTBCHHBIX
BOJIOKHAax

82

Pemienue pacyeTHbIX 3a1a4
Ha OIpe/eTeHUe T0NIU
BBIX0/1a MIPOJYKTa peakuu
OT TEOPETUYECKHU
BO3MOKHOT'O

83

Cucremaruzanus u
000011IeH1E 3HAHUHA 110

paszneny

84

KoHnTtponbHas padoTa mo




TeMe
"Kucnoponcoaep:xauue
OpraHUYecKHUe coequHeHus"

85

AMUHBL: K1accupUKaLHS,
CTPOEHUE MOJIEKYJI, 0011as
dbopmyia, uzomepus,
HOMEHKJIaTypa
¢uznueckue cBoiicTBa

86

XMUMHYECKHUE CBOMCTBA
annpaTHIECKUX aMUHOB

87

AnnnuH: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XHUMHUYECKHUX
CBOMCTB aHMJIMHA

88

CriocoObI ToTy4YeHus 1
NpUMEHEHUE aTu(paTHICCKIX
aMHHOB

89

AMMHOKHCIOTEL:
HOMEHKJIATypa U U30MEepHs,
duznyeckue cBOMCTBA.
OtnenbHbIE IPEACTABUTETN
0-aMHUHOKHUCJIOT

90

XnMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOTHYECKOE 3HAUYEHUE
amuHokuciior. CuHTE3 U
TUAPOIIN3 TIENTUIOB




91

benku Kak IpUpoOTHbBIC
HOJIUMEPBI; CTPYKTYPbI
OEJIKOB

92

XMUMHYECKHUE CBOMCTBA
O€EJIKOB

93

A3oTcoaepxariue
reTePONNKINYECKHE
coenuHenus. HyknenHoBble
KUCIIOTBI: COCTaB, CTPOCHHE
U OMOJIOTHYECKas poiib

94

[TpakTuueckas padota Ne 4.
Penrenue

9KCIIEPUMEHTATbHBIX 3a7a4
no teme "A3oTcoaepkaiiue
OpraHUYecKHUe coequHeHus"

95

[IpakTuueckas padora Ne 5.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4
no teme "Pacno3HaBanue
OpPTraHUYECKUX COCTUHECHHI"

96

KonrtponsHas pabota o
TeMe "A3oTcoaepxKanine
OpraHUYeCKHUe CoequHEHNs"

97

OCHOBHBIE TOHATUA XUMHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOIBI UX




CHUHTC3a —II0JIMMEpHU3aluia 1
IMOJIMKOHACHCAIIUA

98

ITmactMmaceel. YTunuzanusa u
nepepaboTKa MiacTuka

99

DnacToMepbl: HaTypalbHbIN
CHUHTETHUYECKUE KaydyKH.
Pe3una

100

BosokHa: HatypasibHBIE,
HNCKYCCTBCHHBIC,
cuHrernueckue. [lonmumepsl
CHELMaTbHOTO Ha3HAYECHUs

101

[IpakTuueckas pabora Ne 6.
Pemenne
AKCTICPUMEHTAJIBHBIX 33724
o TeMe "Pacro3HaBaHue
IUIACTMACC U BOJIOKOH"

102

O0001eHue 1
cucTeMaTH3alys U3y4eHHOTI O
MmarepHaa 1o TeMe
"BbIcCOKOMONEKYISIpHBIE
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabHbie

Bcero
padoThI

IIpakTnueckmne
padoThI

Jara
U3yueHust

DJIeKTPOHHBIE
undgposbie
oOpa3oBaTte/ibHbIE

pecypcsl

Atom. CocTaB aTOMHBIX sJIEP.
XUMHAYECKHUH 31eMeHT. M130TOnEI

CtpoeHue AIEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIC
qucIa

Knaccugukarus XuMmruueckux
AJIEMEHTOB (s-, p-, d-, f-
AIIEMEHTHI)

Pacnipenenenue 31eKTpOHOB 110
ATOMHBIM OpOUTAIISIM

DJeKTPOHHBIC KOH(PHUTYpaIuu
aTOMOB 3JIEMEHTOB B OCHOBHOM
¥ BO30YKAEHHOM COCTOSIHUH

DOneKTpOHHBIE KOH(UTYpaITUN
HOHOB.
DIeKTPOOTPUIIATENEHOCTD

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
MeHneneeBa, CBSI3b C




COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHUYECKHUX JIIEMEHTOB
1 00pa3yeMbIX UMHU MPOCTHIX U
CJIOKHBIX BCHICCTB I10 I'pyIIiaM U
nepuoiam

Cucremaruzanus 1 0000IeHne
3HAHUH 110 TEME

10

Bunnr xuMudeckou CBSI3H.
Mexanu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3U.
Bonoponnas cBA3b.
MexMoeKyIIapHbIE
B3aHUMOJCHCTBUS

11

BaneHTHOCTD 1 BaJIeHTHBIE
BO3MO>KHOCTH aTOMOB. CBs3b
AJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOEHUEM

12

[IpeacraBiaeHus: 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U
HOMEHKJIAaTypa

13

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS.
Tumel KpUCTAININYECKUX




peHeTOK U CBOMCTBA BEILICCTB

14

[ToHsiTHE O MTUCTIEPCHBIX
cucremax. [Ipeacrasienue o
KOJUTOMJIHBIX PacTBOpax

15

HctrHHEBIE paCTBOPBI:
HACBIICHHBIC U HECHACHIIICHHBIC,
pPacTBOPUMOCT.
Kpucramnorunpatst

16

CriocoOb! BEIpaKEHHS
KOHIICHTPALIUH PaCTBOPOB

17

Pemtenue 3amau ¢
HCIIOJIB30BAHUEM TTOHITHI
"MaccoBasi 105151 paCTBOPEHHOTO
BemiecTBa", "MolsipHas
KOHLIEHTpauus"

18

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKHX
BEIIIECTB

19

Cucremaruzanus 1 00001eHne
3HAHUH 110 TEME

20

KonrponsHas pabora o Temam
"CtpoeHnue aToma.
[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 3y1eMeHToB []. 1.
Menneneena", "Ctpoenue




BemecTBa. MHOrooOpasue
BerecTs"

21

Knaccugukarus xummueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHMYeCKON XUMHUHU. 3aKOH
COXpAHEHHUsI MACCHI BEILECTB;
3aKOH COXPAHECHUS U
IIPEBPALIECHUS YJHEPTUU IIPU
XUMHYECKHUX PEAKLIUAX

22

TennoBble 3¢ (heKThI
XUMHUYECKUX PEAKIIUH.
TepmoxuMHuueckue ypaBHEHHs

23

Brluucnenus no ypaBHeHUSIM
XUMHUUYECKUX PEAKIUHN U
TEPMOXUMHUYECKUM YPaBHEHUSIM

24

CKkopocTh XMMUYECKOW peaKIyy,
e€ 3aBUCHMOCTb OT Pa3JINuHbBIX
¢axropos. Karanus u
KaTaJIN3aToOphbl

25

['omoreHHsle U reTeporeHHbIe
peakuuu

26

[TpaxTrueckas padota Ne 1 mo
TeMe "BnusiHue pa3IuyHbIX
(bakTOpPOB Ha CKOPOCTh
XUMUYECKON peakuuu"

27

OOGpaTtumbie 1 HEOOpAaTUMBIE




peakiuu. XUMHYEeCKOoe
paBHOBECHE

28

[TpakTrueckas padota Ne 2 mo
TeMe "BnusiHUe pa3IuyHbIX
(bakTOpOB Ha MOJIOKEHHUE
XMMHUYECKOT0 paBHOBecus"

29

DJIEKTPOIUTHYECKAS
aucconuanusi. CUIbHbBIE U
cina0bie AMeKTponuThl. CTeneHb
Aucconuanuu

30

HNonHoe npounsBeieHne BOBI.
Cpena BOOHBIX pacCTBOPOB.
Bogopoausrii mokasaresns (pH)
pacTtBopa

31

I'maponus coneii. Peakiuu,
MIPOTEKAIOIIKE B pacTBOpax
ANEKTPOIUTOB

32

[TpaxTrueckas padota Ne 3 mo
TeMe "XUMHUYECKHE pEeaKIuu B
pacTBOpax MEKTPOJIUTOB"

33

OKHuCINTEIIHFHO-
BOCCTAaHOBHUTEIIbHBIEC PEAKIIUU.
Baxneiinine OKUCIUTENN U
BOCCTAaHOBHTEIIH

34

MeTo/1 31EeKTPOHHOTO
(37IEKTOHHO-MOHHOT0) OajaHca




35

DNEeKTPOIU3 pacCTBOPOB U
pacIiaBoB BELIECTB

36

Pemenue 3amad pa3nnuHbIX
THUIIOB

37

Pemenue 3amayd pa3nuuHbIx
THUIIOB

38

Cucremaruzanus 1 0000I1IeHne
3HaHUM 110 TeMe " XUMHYECKHUE
peakuun"

39

Konrponsnas pabora o Teme
"Xumunyeckue peakuuu"

40

[TonoskeHue HEMETaIOB B
Ilepuonnueckoi cucreme
XUMHUYECKUX 3eMeHTOoB J[. 1.
MenneneeBa u 0COOCHHOCTH
CTPOCHUS MX aTOMOB.
du3nyeckue CBOMCTBA
HEMETaJIOB

41

AmoTponusi HEMETaUIoB (Ha
puMepe KUCIOpo/Ia, CEepHl,
dbocdopa u yriepomaa)

42

Bonopon: nonmyudenue,
¢uznyecKrue 1 XUMHYECKUE
cBorcTBa. ['mapuael

43

I'agoreHsl: HaxOXJICHUE B
pUpOE, CIIOCOOBI OTYUYCHUS,




buznyecKkrue 1 XUMHUYECKUE
CBOWCTBA

44

["anorenoBo10pOIbI.
Baxneiiniue
KHCIIOPOJICOAECpKAITUE
COE€MHEHMS raJIOT€HOB

45

JlaGopaTopHbie 1
MIPOMBIIIJICHHBIE CTIOCOOBI
MOJTyYEHUs TaJIOTEHOB.
HpI/IMeHeHI/Ie TaJIOTC€HOB U UX
COEIMHEHU I

46

[TpakTryeckas pabora Ne 4.
Pemenue skcrepruMeHTaIbHBIX
3aja4 rno reme "["anorens”

47

Kucnopon: naboparopssie u
HPOMBIIIJICHHBIE CIOCOOBI
HOJy4YeHHUs, PU3NUECKUe U
XUMHUECKHE cBOMCTBa. O30H.
IIpuMeHeHne KUCIopoia U 030Ha

48

OKcHJIBI U IEPOKCH/TBI

49

Pemenue 3amad pa3nuuHbIX
THUIIOB

50

Cepa: Hax0XXJIEHHE B IPUPOJIE,
CHOCOOBI TTOTyYSHHS,
du3nvecKre 1 XUMHIECKUE
CBOMCTBA




51

CepoBonopon, cynbhust

52

Kucnoponconep:xariue
coenuHeHUs cepbl. OcoOOCHHOCTH
CBOWCTB CEpHOM KUCIIOTHI

53

[TpakTuueckas padora Ne 5.
Pemenue skciepuMeHTATBHBIX
3aga4 no teme "Cepa u e
coequueHus"

54

A30T: HaXO0XJACHUE B IPUPOJIC,
CIIOCOOBI TIOJTyYCHHSI,
buznyecKkue 1 XuMHU4YeCcKHe
CBOICTBa. AMMHUAK, HUTPU/IBI

55

Kucnoponconep:xariue
COCAUHEHMS a30Ta.
OC00EHHOCTH CBOMCTB a30THOM
KHCJIOTEI

56

[Ipumenenue azora u ero
coeqUHEHNN. A30THEIE
yaoOpeHus

57

dochop: HaAXOKICHHE B
HpUPOJIE, CIOCOOBI MOTyYEHUS,
du3HyecKkre 1 XMMUYECKHE
cBoiictBa. ®ochuas u Gochun

58

Oxkcunst pocdopa,
dbocdopcoaepkaye KUCIOTHI.
Comu dhochopHOH KHCITOTHI




59

[Tpumenenue dhocdopa u ero
coenuHenuii. @ochopHsie
yaoOpeHus

60

[TpakTryeckas padora Ne 6.
Pemmenne skcriepuMeHTaTbHBIX
3amgad 1o reme "A30t u dpocdop
U UX coequHeHus"

61

Yraepos: HaxoKIeHHE B
pPUpOJIe, AITIOTPOITHBIE
Monudukanum; Gpusndeckue u
XHUMHUYECKHUE CBOMCTBA,
MIPUMCHCHUE

62

Oxcup yraepona(Il), okenn
yriepona(IV), yronpHas kucnora
u e€ couu

63

Pemenue 3amau Pa3IMYHBIX
THUIIOB

64

Kpemuuii: Haxox1eHHE B
pUpOJIe, CIIOCOOBI MOTYYECHHUS,
buznyecKrue 1 XUMUYECKHEe
CBOICTBa

65

Oxkcua kpemausi(IV),
KPEMHHUEBasi KUCJIOTA, CHITUKATHI

66

IIpuMeHeHne KpeMHUS U €TO
coequHeHuii. CTekIo, ero
IIOJTy4YEHUE, BUMIBI CTEKIIA




67

Pemenue 3amau Pa3IMYHBIX
THUIIOB

68

Cucremarusanus 1 00001eHne
3HaHuii mo reMe "Hemeraier"

69

KonTponbhas pabota no teme
"HemeTtasnsr"

70

AHanu3 pe3yabTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIIUs OIIMO0K

71

[TonoxxeHue METaIIOB B
Ilepnonnueckoi cucreme
XUMUYECKHUX AJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

72

OO6mue pu3nueckne CBOMCTBA
MetaiuioB. [I[pumenenue
METAJJIOB B OBITY U TEXHHUKE

73

Cnnasel MetasuioB. Kopposus
METaJIoB

74

Pemenune 3ana4 pa3ian4HbIX
TUIIOB

75

DNEeKTPOXUMHYECKUHN PSiT
HanpspkeHni MetayuioB. OOmmme
CHOCOOBI MOTYYSHHS METAJIIOB

76

OO01as xapakTepucTHKa




MeTauioB [A-rpynrbl
[Teproanueckoit CUCTEMBI
XUMUYECKUX 3JIeMEeHTOB. Harpuit
Y KaJIMi: TTOy4YEHHE,
($U3HYECKHEe U XUMUYECKUE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCIUHCHUIN

77

OO61as xapakTepuCcTHKa
MeTaioB [[A-rpymnisl
[Tepuoanueckoit CUCTEMBI
XHMHYECKHX 3JIEMEHTOB.
Maruuii ¥ KajabLMi: ITOJTyYEHHUE,
buznyecKkrue 1 XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BEIISCTB U UX COSTMHECHUN

78

JKEcTkoCTh BOIBI U CIOCOOEI €€
YCTpaHEHUS

79

AJIIOMUHMI: TTOJTy4YEHHE,
buznyecKkrue 1 XuMHYEeCKUe
CBOIICTBa, MPUMEHEHHE

80

AM@oTepHbIe CBOWCTBA OKCUAA
Y TUAPOKCH]IA ATTFOMUHMS,
THJIPOKCOKOMIUIEKCHI AIFOMUHHSA,
UX IpUMEHEHHe

81

Pemenue 3amayd pa3nuuHbIx
THUIIOB




82

[TpakTryeckas pabora Ne 7.
PereHne skcriepUMEHTAIBHBIX
3aja4 1o reme "Mertauibl
IJIaBHBIX noArpynmn”

83

OO011as xapakTepucTHKa
METAJUIOB MTOOOYHBIX TOATPYIIIT
(B-rpynn) Ilepnoanueckoit
CUCTEMBI XUMHYECKUX
JJIEMEHTOB

84

dusnueckre U XUMUICCKUE
CBOMCTBA XpOMa U €ro
COEIMHEHUH, UX TPUMEHECHUE

85

Baxxneiinme coeinHeHNS
Maprasna. [lepmanranar kanus,
€ro OKMCIIMTEIbHBIE CBOMCTBA

86

PusnvecKkue 1 XMMHUIECKHE
CBOICTBa JKeJe3a U €ro
coenuHeHuil. [lonydenue u
[IPUMEHEHHUE CIIJIaBOB XKeje3a

87

dusnuecke 1 XUMHUUECKUE
CBOWCTBA MEJIN U €€
COEIMHEHUH, UX IPUMEHECHUE

88

dusnueckue U XUMUYECKHE
CBOIiCTBa IMHKA U €T0
COCIMHEHUH, UX TPUMEHEHUE.
I'mApOKCOKOMILIEKCHI IUHKA




&9

[TpakTryeckas padora Ne 8.
PereHne skcriepUMEHTAIBHBIX
3ajad 1o TeMe "MeTaibl
1noOOYHBIX oArpynn"

90

Pemenue 3amau Pa3IMYHBIX
THUIIOB

91

O000111eHNE U CUCTEMATU3ALMS
M3YYEHHOTO MaTepuana o TeMe
"MeTtamip"

92

KoHnTtponbHas paboTa mo teme
"Meramis"

93

AHanu3 pe3yabTaToB
KOHTPOJIbHON PaboTHI,
KOPPEKIIHS OIIMO0K

94

Ponb xumum B obecrieueHnmn
YCTOMYHMBOTO pPa3BUTHUSA
yenopeuecTna. [lonstue o
Hay4YHBIX METOJaX MCCJIEI0BaHUS
BCIIECTB

95

HayuHble npuHIMITBI
OpraHu3ay XUMHYECKOTO
mpou3BoACTBa. [ [poMbIlIeHHBIE
CIocoObI OMyUeHUs
BAKHEWILINX BEUIECTB

96

XUMHYECKOE 3arpsi3HEHUE
OKpYXaIoIIeH Cpebl U €ro




OCJIICACTBHA

97

XuMUs 1 370pOBbE YEIOBEKA.
JlekapcTBEeHHBIE CpeICTBA

98

Xumus mumu. Poinb XxuMun B
o0ecrieueHnn MHUIIEBOI
0e30MmacHOCTH

99

KocmeTnueckue u
nap@roMepHbIe CpeACTBa.
britoBas xumug

100

XHUMHS B CTPOUTEIILCTBE.
Baxneiime cTpouTeNbHbIE U
KOHCTPYKLIMOHHBIE MaTEPHUAIIbI

101

XMMHS B CEJILCKOM XO3SIUCTBE.
Oprannueckue U MUHEpaAJIbHbBIE
yao0peHus

102

Cucremaruzanus 1 0000IeHne
3HAHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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