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COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Teopernvyeckue OCHOBbI OPraHU4eCKON XUMHUU

[IpeameT W 3HaUYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPTaHUYECKUX COCTUHECHUMN.

DNEeKTPOHHOE CTPOCHHE aToMa yTiepojia: OCHOBHOE U BO3OYXIAEHHOE COCTOSTHUSI.
BanenTHpie BO3MOXHOCTM aTtoma yriaepoga. XHUMHUYECKas CBSI3b B OPraHHYECKUX
COENMHEHMIX. Tumbl rHOpUAM3alMU aTOMHBIX opOuTaneil yriepoaa. MexaHU3MBbI
0o0pa3oBaHMsl KOBAJEHTHOM CBSI3M (OOMEHHBIM M JIOHOPHO-aKUENTOPHBIN). Tumsl
MEepPEKPhIBAaHUSI aTOMHBIX opOuTaned, 6- u m-cBsi3u. OnuHapHasi, JBOWHAsS U TpoWHas
cBsa3b. CIIocOOBI pa3pbiBa CBSI3eM B MOJIEKYyJlax opraHudeckux BemiecTB. [lonstue
0 CBOOOJHOM pajuKale, Hykjieoduie u 3eKTpoduie.

Teopust cTpoeHust opranudeckux coeauHeHuil A.M. BytiepoBa U COBpeMEHHbIE
MPEACTABICHUSI O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS OPTraHUYECKUX
coenuHeHH. MoJeKynsipHble U CTPYKTypHbIE (opMmyibl. CTpyKTypHbIE (HOPMYIIbI
pa3IM4YHBIX BHUJIOB: pa3BEpPHyTas, COKpaul€HHas, ckeneTHad. WM3omepus. Bunabl
WU30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKTHl B MOJEKyIax
OpPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN 1 ME30MEpHbBINA d(DPEKTHI).

[IpeacraBinenrie o0  KiIaccUPUKAIMM  OpPraHMYECKUX  BemiecTB.  [loHsTHe
o (dyukuuoHansHOUM rpymme. ['omonorus. ['omonoruueckue psaapl. Cucremaruueckas
HOMeHKIatypa opranndeckux coemuHeHuit (IUPAC) w TpuBHaibHBIC Ha3BaHUS
OT/AEJIbHBIX MPEIACTABUTEIICH.

OcobenHoct W Kilaccu(ukanus OpraHuyeckux peakiuid. OKHCIUTETbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

JKcnepuMeHTAJIbHbIE METOIbI M3Y4YeHMSs BelleCTB U UX NMPeBpalleHuit

O3znakomiieHre ¢ oOpa3liaMy OPraHMYeCKHUX BEIIECTB U MaTepUalaMH Ha MX OCHOBE,
ONBITHl IO TMPEBPAIICHUI0 OPraHWYECKUX BEIIECTB MpU HarpeBaHuu (ILJIABJICHHUE,
00yTrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHUE MOJIENIEN MOJIEKYJI OPraHUYECKUX BEIIECTB.

Yriaesoaopoasl

Ankanel. ['oMmonormueckuii psj ankaHoB, oOmas GopMyia, HOMEHKIATypa
U U30MEpUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-
ruOpUau3anysl aTOMHBIX OpOuTaneil yriiepoma, 6-CBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAHOB.

XUMHUYECKUE CBOMCTBA  aJIKaHOB: pEaKIUM 3aMEIICHUs, H30MEpHU3alllH,
JIETUAPUPOBAHUS, ITUKIM3AIUHA, IHPOJIN3a, KPEKWHTa, TopeHus. I[Ipedcmasinenue
0 MexaHuzme peaxKyuil paouKkaibHO20 3aMeuyeHUs.

Haxoxnenue B mpupoae. CriocoObl OTyYESHHS ¥ IPUMEHEHNE aTKAaHOB.

1
Kypcusom B naHHOM TEKCTE BBIJCIICHBI 3JIEMEHTBI COJCpPKaHMsI Y4eOHOro mMarepuasia, KOTOphle M3yd4aroTcs
B 03HAKOMHTEILHOM TUTaHE M HE BKJIFOYAIOTCS B COCTaB MPEeIMETHEIX pe3ynbTatoB ocBoeHus OOIT COO.



Huknoankanel. OOmas ¢opmyna, HOMEHKIarypa W uzomepus. OcoOeHHOCTU
CTPOCHHUSI U XHMHUYECKUX CBOMCTB MajbIX (I[MKJIONPOIAH, UKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, IUKIOTEeKCaH) NMKIOaNKaHoB. CrmocoObl MOMydyeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenpl. ['oMoylormYecKuil psii  aJKeHoB, oOmmas ¢opMmyna, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYN AIKCHOB, SP°-THOPHIH3ALIAS
aTOMHBIX OopOuTalie yriepojaa, - U m-cBsi3u. CTPyKTypHasi U reoMeTrpuyeckas (1uc-
TpaHc-) u3oMepus. Ou3rueckue CBOMCTBAa aJIKCHOB. XUMHUCCKUE CBOMCTBA: PEaKIIUU
MIPUCOEANHEHNUS, 3aMELICHUS B O-IIOJIOKEHHUE MPU ABOMHOMN CBS3M, MOJUMEpPU3ALUNA U
okucnenus. Ilpeocmasnenue o mexanuzme peakyuu 31eKmpoPuibHO20 NPUCOeOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIMd Ha JBONHYIO CBsi3b. CHOCOOBI
NOJIYYEHUS U IPUMEHEHHE AJIKEHOB.

Anxanuenbl. Krnaccupukanuss ankaaueHOB (CONPSHKEHHBIE, W30JUPOBAHHBIE,
kymynuposannvie). OCOOCHHOCTH DIICKTPOHHOTO CTPOCHHS M XHMHYECKUX CBOMCTB
conpsikEHHBIX AUeHOB, 1,2- u 1,4-mpucoenunenue. [lomumepusamust compsKEHHBIX
nueHoB. CriocoObl MOIy4eHUs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMosornyeckuil psj aikuHOB, oOmas ¢opMysa, HOMEHKJIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKUHOB, SP-
ruOpuan3anus aToMHbIX opoOutaneil yrinepoga. Pusznueckue CBOICTBA aJKUHOB.
XVWMHUYECKHE CBOMCTBA: PEAKIMHM MPUCOCAUHEHMS, TUMEPU3aLHUU W TPUMEpHU3ALHH,
okucieHuss. KucnoTHele CBONCTBA AJIKMHOB, MMEIOIIMX KOHLEBYIO TPOHHYIO CBS3b.
KauecTBeHHbIE peakuuyu Ha TpoWHYIO cBs3b. CrocoObl MOMY4YEHUs] U NPUMEHEHUE
AJIKUHOB.

ApomaTtrueckue yrieBoJopoabl (apeHsl). ['omonoruueckuil psif apeHoB, oO1as
dbopmyrna, HOMEHKJIATypa U U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH3omna. [lpasuno apomamuunocmu, npumepvl apoMamudecKux cOeOUHeHUl.
®dusnyeckre CBONCTBA apeHOB. XUMHUYECKHME CBOMCTBA O€H30Ja W €ro TOMOJIOTOB:
peaklMy 3aMelleHus B OEH30JbHOM KOJIbLIE M YIJIE€BOAOPOJAHOM paauKalle, peaKlnu
IPUCOEINHEHHUS, OKHCIIEHHE TOMOJIOroB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivHoco 3amewjenus. llpencrapienre 06 OpUEHTUPYIOUIEM JIEUCTBUU
3aMecTUTeNied B OEH30JIbHOM KOJIbIIE Ha MpPUMEPE AJIKWIbHBIX PaJHKaJOB,
KapOOKCUJIbHOW, THUIPOKCUJIBHOM, aMHUHO- M HUTPOIPYMIbl, aTOMOB TaJOr€HOB.
Oco0OEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepusauust ctuposna. CrocoObl
NOJIYYEHUS] M IPUMEHEHUE ApOMATUYECKUX YIJIEBOIOPOOB.

[Tpuponusiii ra3. [lonmytHeie HedTsHBIE Ta3el. HedTh M €€ mpoucxoxieHue.
Kamennslii yroap W mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TePMHYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, THUPOIU3.
[TpoykThl nepepadOTKH HEPTHU, X TPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXIY Pa3JIUYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE  CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOJOPOAOB.  Peakiuu
3aMEIIeHMs TajJoreHa Ha TUJIPOKCOTPYIIILY, HUMPOSPYRNY, YUAHOSPYNNY, AMUHOSDYNNY .



I[GﬁCTBH@ Ha TaJOrcHipou3BOJHBIC BOAHOIO MW CIHPTOBOro pacTBOpa HIéJIO‘H/I.
BSaHMOHGﬁCTBHC JAUTaJIOTCHAJIKaAHOB C Marosmucm u IOHUHKOM. Tonsmue
0 MemajloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBanue raJIOrCHIIPOU3BOJIHBIX
YIJICBOAOPOA0B B 6I>ITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKUX BCIICCTB.

JKCNepUMeHTAIbHbIE METObI H3Yy4YeHHs BelleCTB M X MpeBpaleH il

N3ydenne Gpu3HUECKUX CBOMCTB YIIEBOIOPOAOB (PAaCTBOPUMOCTD), KAUeCTBEHHBIX
peakiuii yraeBoAOPOIOB PA3IMYHBIX KJIaccOB (0OecIBeUnBaHNEe OPOMHON WIJIM MOJTHOU
BOJIBI, pacTBOpa TIEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTUICHA C aMMHAYHBIM
pactBopoM okcunia cepedpa(l)), kauecTBeHHOE OOHapyXXCHHE YIiepoja W BOAOpPOIA
B OpPraHWYECKUX BEIIECTBAX, IMOJYYCHHE OTWICHA W W3YyYEeHHWE €ro CBOWCTB,
o3HaKoMJIeHUE ¢ KoJutekusaMu «HedTb» u «Yronby, ¢ 00pas3iamMu miacTMace, KayaykoB
U PpE3UHbI, MOJEITUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJIOT€HIIPOU3BOIHBIX
yIJI€BOJIOPO/IOB.

Kucsopoacoaep:kamue opranudecKue coeIuHeHust

[IpenenvHbie ogHOATOMHBIE CIUPTHL. CTpOCHUE MOJIEKYI (Ha IpUMEpPEe METaHoJIa U
staHosa). ['oMmonormueckuit psna, oOmas ¢opMmyrna, H30MepUs, HOMEHKJIATypa
u kinaccuduxanua. Du3NUecKUe CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BonopoaHbeie CBSI3M MEXIYy MOJIEKYJaMH CHUPTOB. XHMMUYECKHE CBOMCTBA: PEaKIUU
3aMEIICHUs], JEruApaTali, OKHUCICHUS, B3aUMOJCHCTBUE C OPraHUYECKUMU H
HEOPTaHUYECKUMH KuciaoTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIHPTHI.
JleficTBue H3TaHOJa W METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl TONY4YEHHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

IIpocteic »¢dupsl, HOMeHKmaTypa W wu30oMepusa. OcoOeHHOCTH  (U3UUISCKHUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ COUPTHI — STUIICHTJIUKOJIb U ThuliepuH. Ou3nyeckue u XuMUYeCKue
CBOWCTBA:  pEaKIMU  3aMElICHUs, B3aUMOJEHUCTBUE C  OpPraHUYECKUMU U
HEOPraHUYECKUMH KHCJIOTaMU, Ka4eCTBEHHAs pPEaklHsi Ha MHOTOATOMHBIE CIHPTBHI.
Ilpeocmasnenue o mexanusme peakyuii HYyK1eo@uibHo2o 3ameujenus. JlencTBue
Ha opra"u3M 4esioBeka. CriocoObl MOy4eHHUs! M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYMIIBI U O€H30JIbHOTO
anpa. @usnyeckue cpoiicTBa (heHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHona.
KauectBennnle peaknuu Ha QeHos. TokcuuHOCTh (eHona. CrocoObl MOTy4YeHUs |
npumeHenue ¢penona. GeHonpopManbaeruiHas cMoa.

KapOoHmnbHbIE COCTUHEHUS — aNbACTHUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW Tpynmbl. ['OMOJIOTHYECKHE PSAbl ANbJACTUIOB U KETOHOB, O0OIIas
dbopmyna, uzoMepus 1 HOMeHKJIaTypa. dusznueckue CBOMCTBA albJACTHI0OB U KETOHOB.
XWUMUYECKHE CBOMCTBA QJbJETUJIOB U KETOHOB: PEAKIUU MNPUCOCAUHEHUS.
lIpeocmasnenue o mexanuzme peakyuii HyK1eo@uibHo2o npucoeourenusi. OKHUCIEHUE
aBJICTUIOB, KA4YeCTBEHHBbIC peakiuu Ha anmpAeruapl. CrmocoObl TONydYeHHs U
MPUMEHEHUE aIbJACTHIOB U KETOHOB.



OnHOOCHOBHBIE TMpe/elibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KuCIOT. M3omepuss u HoMmeHkinarypa. dusnueckue cBoilcTBa
OJIHOOCHOBHBIX TMpEACIbHBIX KapOOHOBBIX KHUCJIOT. BoIOpogHBIE CBSI3U MEXIY
MOJIEKYJIaMd KapOOHOBBIX KHCIIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi ASTepuUKAMM, PEaKIUd C y4aCTHEM YIJIEBOJOPOIHOTO  paguKaa.
Oco0OE€HHOCTH CBOWMCTB MYpaBbUHOUM KHUCIOTHI. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCJIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX MU
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIOT, TUJIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTenu BhICIIMX KapOOHOBBIX KUCJOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICUHOBAS, JUHONIe8as, JIUHOIeH08as KUCIOThl. CrocoObl MOJYYeHUS U MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢Qupbl. ['oMonormueckuid psg, obmas ¢opMmyna, H30MEpUs U
HOMEHKIaTypa. OU3n4ecKre 1 XMMUYECKUE CBOMCTBA: THAPOJIN3 B KHCIIOW U IIEITOYHOU
cpene.

Kupsl. Ctpoenue, Qusmueckme U XUMHUYECKHE CBOMCTBA JKHPOB: TUIPOIU3
B KUCIION U 1eno4Hoi cpene. OCOOCHHOCTH CBOWCTB KUPOB, COACPKAIIMX OCTATKU
HEIPENENbHBIX JKUPHBIX KACIOT. JKHUpBI B pUpoIe.

MpbU1a Kak COJHM BBICIINX KapOOHOBBIX KHUCIIOT, MX Molollee neicTeue. [lonamue
o cunmemuyeckux morowux cpeocmasax (CMC).

OO6mras xapaktepucTuka yriieBojoB. Kiaccudukaius yrieBogoB (MOHO-, -
U TnosMcaxapuabl). MoHocaxapuIpl: TIOKo03a, (PYyKTO3a, eanakmosa, pubosd,
oesokcupuboza. Du3nMUecKue CBOWCTBA M HaxXxOoXiAeHHUE B mnpupone. DoTocHHTES.
Onmuueckas uzomepus. Konvuamo-yenwas maymomepusi HA npumepe MOJIEK) bl
enoKo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10KO3bl. XUMHUYECKHUE CBOMICTBA
[JIFOKO3Bl: PEAKIMH C Y4YaCTHEM CIHUPTOBBIX M aJIbJAETHMAHON TpYyNIl, CHUPTOBOE U
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoKo3bl, €€ 3HaY€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajbTo3a W .Jakmo3a. BoccTaHaBiauBaromue H
HEBOCCTaHaBIMBaloILMe aucaxapusl. [ 'uaponns aucaxapunos. HaxoxaeHue B mpupoe
u npumenenue. [lonucaxapuapl: Kpaxmajna, NIHMKOTeH U 1emwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxMalia, IIIMKOreHa U LEeJUTH0103bl. PU3HYeCcKre CBOMCTBA KpaxMalia u
LEJUTI0NIO3bl. XMMUYECKHE CBOWCTBA Kpaxmalja: TUAPOJU3, KauyeCTBEHHAs peaKlMs
¢ unoaoM. XHMHYECKHME CBOWCTBA IEJUTIONO3bl: THAPOJIN3, TMOJy4eHHe 3(PUpPOB
11eJuTr0I10361. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKCcNepUMEHTAJIbHbIE METOIbI H3Y4Y€eHHs BelleCTB M UX NpeBpalleHn i

PacTBOpUMOCTB pa3iuyHbIX COUPTOB B BOJIE, B3aUMOJECHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE S3THJIOBOTO CHHPTA B albJIETU] HA PACKaJEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE JTUJIOBOTO CHOUPTA JUXPOMATOM Kaiids (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIE pPEaKIMU Ha albJIeruibl (C THUAPOKCUIAOM
muammuncepeopa(l) u rugpokcumpom meau(Il)), peakiust raumepuHa ¢ THAPOKCHUIIOM
menu(Il), xumuueckue CBOKCTBA pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJICHCTBUE



pacTBopa IOKO3bl ¢ rujpokcunoM meau(ll), B3aumopaeiicTBre Kpaxmanaa ¢ HOAOM,
pelieHre IKCIEePUMEHTANIbHBIX 337a4 1Mo TeMaM «CrupTbl U deHonb», «KapOoHOBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A30TCoaep:xale OPpraHnvecKkre coeTMHeHUs

AMHHBI — OpraHuyYecKkue Mpou3BOJHbIE amMmuaka. Kiaccudukanus aMuHOB:
anudaTUYecKue U apoMaTUYECKUe; MEePBUYHBIC, BTOPUUHbIE U TpeThuuHble. CTpoeHue
MOJIEKYJ, obOmias Qopmyna, H30MepHsi, HOMEHKIaTypa M (U3UYECKHe CBOMCTBA.
XUMHUECKOE CBOMCTBA aM(aTHueCKMX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE,
B3aMMOJICUCTBHE MEPBUYHBIX AMUHOB C @30TUCTON KUCIOTOU. CONK alKUIaMMOHMUS.

AHUIUH — TpeACTaBUTENIb aMUHOB apoMaruuyeckoro psaa. CTpoeHue aHWIMHA.
B3auMHoe BiausiHME TPyHNI aTOMOB B MoOJieKyJsie aHWIMHA. OCOOEHHOCTH XMMUYECKHX
cBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHWIMH. CHocoObl MONy4YeHUs U
npuMeHeHue anudaTuiaeckux aMuHoB. [lonydeHue aHwiMHa U3 HUTPOOEH30J1a.

AmuHokuciotel. HoMenknatypa u um3omepus. OTAelbHBIE MPEACTABUTENHN O~
AMUHOKUCJIOT: TJIMLWH, alaHuH, QeHUNaNaHuH, Cepun, eIymamuHo8as KUCi0ma, JTU3UH,
yucmeun. Onmuyeckas uzomepus amunoxuciom: D- u L-amunoxucromer. ®Ousznueckue
CBOMCTBa aMUHOKUCIOT. XHUMHUYECKHE CBOMCTBA AMHHOKHCIOT Kak amM(pOTEepHBIX
OPTraHUYECKUX COCAMHEHUMN, peakius IMOJMKOHACHCAINK, O0pa30BaHME TMENTHUIHON
cBs13u. buonornyeckoe 3HaueHME aMUHOKUCIOT. CUHTE3 M THUIPOJIN3 TIENTUIOB.

benku kak npupoaHbie noauMepsl. [lepBuyHas, BTopuyHas U TPETUYHAS CTPYKTYypa
OenkoB. XWMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JCHATypallus, KayeCTBEHHBIC
peakiuu Ha OeJIKU.

lonsmue 00  azomcoolepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossvie u nypunogvie ocnoganus. Hykneunogvie Kuciomul: cocmas, cmpoeHue
u buonocuueckas poo.

JKCcNepUMEHTAJbHbIE METO/IbI H3Y4Y€eHHS BeleCTB M UX MpeBpalleHnH

PactBopenue OenkoB B BOJie, JEHATypalusi OCJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakiuu Ha OCNKH, pelICHHE YKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM «A30TcoiepKalinue
OpraHUYECKUEe COeIUHEHUS» U «Pacro3HaBaHne OPraHUYECKUX COCIUHECHUIN.

BbicokoMoJIeKyJISIDHBIE COCAUHEHHS

OCHOBHBIE TMOHATHS XUMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUHU, CPEIHSS MOJIEKYJISipHAsl Macca.
OCHOBHBIE METO/bI CMHTE3a BBICOKOMOJEKYJISIPHBIX COECAMHEHUN — MOJMMEpHU3alus U
NOJMKOHACHcauus. [lpedcmasnenue o cmepeopecyisipHocmu U HAOMOAEKYAAPHOU
cmpyKkmype noaumepos, 3a8UCUMOCMb CEOUCME NOIUMEPOE OM UX MOAEKYIAPHO2O U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[Tonumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIIMJIEH,
NOJINBUHWIXJIOPU, MOJIACTUPOI, NOJINMETHIIMETAKPHUJIAT, MOJIMKapOOHATHI,
novdTHWIeHTepedTanaT). Y TUIU3alus U nepepadoTKa miacTyKa.

DnacToMepbl: HATypaJIbHbIM KayudyK, CHUHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cuIUuKOHbI. Pe3nHa.



Bonokna: HaTypasibHBIE (XJIOTIOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIaBCaH ).

Tonumepor cneyuanvbHoco HazHaveHus (me@uoH, Keeuap, 1eKMponposoosujue
noaumepwbl, buopasiazaemvle NOJUMEPHL).

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHUA BCIIECTB U UX HpeBpameHm“d

O3HaKoOMJICHHE C 06pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IINTACTMACC,
Kay49YyKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «Pacrno3naBanue njaacTmace u
BOJIOKOH).

PacuérHble 3agaun

Haxoxnenne MoeKyIsspHO# (hOpMYyIIbl OPTaHUYECKOTO COSTUHEHUS 110 MACCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSINIUX B €T0 COCTaB, HaXOXKJICHHE MOJICKYJIIPHON (OPMYIIbI
OpPraHUYECKOTO COEIMHEHHUS M0 Macce (00bEMY) MPOIYKTOB CrOpaHus, MO KOJUYECTBY
BemecTBa (Macce, OOBEMY) TMPOJAYKTOB PEAKIUH W/WIM HMCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpPMYJIBI OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJIYYCHHS, OTIPEICICHUE JOJIU BBIX0/1a TPOAYKTa
peaKIuy OT TEOPETUIECKH BO3MOKHOTO.

Me:xnpeamMeTHble CBA3M

Peasmzannst MeXIpeaMETHBIX CBSA3€M NIPU HM3YYEHUM OPraHUYECKOW XUMHH
B 10 Ky1acce oCymiecTBIsETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHH, PUHATHIX B OTACJIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOIO
LUKIIA.

OOmre ecTecCTBEHHO-HAy4YHbIE TOHSATHSA: SBJICHHE, HAy4yHbIM (akT, rumoTesa,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJCHUEe, HW3MEpPEHHeE,
AKCIEPUMEHT, MO/I€JIb, MOACIIUPOBAHUE.

®u3uka: MaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPTrETUYECKUI
YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHO€ COCTOSHHUE BEUIECTBA, (PU3NUYECKUE
BEJIMYMHBI, €JUHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsl, Macca.

buonorusi:  kierka, opraHu3M, OJKOcuUcTeMma, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepOoTpO(dHBIA TUN NHUTAHUS, OpPOKEHUE,
(GOTOCHUHTE3, IbIXaHHE, OCJIKH, YIIIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOThI, (PEPMEHTHI.

['eorpacdusi: nmoses3Hble UCKONaeMble, TOILIHBO.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO IMUTAHUS, MOIOIIHUE
CpencTBa, MaTeprasbl U3 HCKyCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernvyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sjiep. XUMHUECKU 31eMeHT. N3otomnbl. KopnyckynspHo-
80IHOBOU  OyanusM, O08oUcmeeHHas npupooa 3nekmpona. CTpOEHUEe 3IEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE UKCJIa. DHEPreTUYECKUE YPOBHH U TIOyPOBHU. ATOMHbBIE
opouranmu. Knaccudukanus XUMHUUECKUX 3JIEMEHTOB (S-, pP-, d-, f-amementsr).



Pacripenenenne 3JIeKTPOHOB MO aTOMHBIM OpPOUTANSAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Illaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(PUTYpallud aTOMOB 3JIEMEHTOB
NEPBOr0O—4YETBEPTOrO NEPUOOB B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUU, DJIEKTPOHHBIC
KOHpUrypauu HWOHOB. [lonamue 06 dHepeuu uoHU3AYUU, IHEPSUU CPOOCMBA
K 91eKmpOHY. DIEKTPOOTPULIATEIBbHOCTD.

Ilepuonuueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX HJIEMEHTOB
J.. MenneneeBa. CBs3b mNepuoanueckoro 3akoHa u lleproguyeckoil cucTeMbI
XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOUW TEOPUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS! CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TpylmnaM U TepuojaM. 3HAUYCHHE TMEPUOJMYECKOrO  3aKOHa
JI.1. Menneneena.

Xumuyeckass CBs3b. BHIBI XMMHYECKOM CBSI3M: KOBAJEHTHAasA, HOHHA,
MeTayuinueckas. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM  CBSI3U:  OOMEHHBIN
¥ JOHOPHO-AKIENTOPHBIA. DJHEPrUsi W JJWHA CBs3U. [loNspHOCTH, HANPABICHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW cBsA3UM. Kparneie cBa3u. Bonpopoanas cBs3b.
MexMOJIEeKyJIIpHbIE B3aUMOICHCTBUS.

BajleHTHOCTP W BaJieHTHbIE BO3MOXXHOCTHU aTOMOB. [ ubpuouzayus amoMmHbiX
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPBbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUN 3JIEMEHTOB BTOPOTO MIEPHOA).

IIpencraBienne O KOMIUIEKCHBIX COeIMHEHUsAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOoOOpazoBarenb, Jura"abl. Koopounayuonnoe uucio. Homenxnamypa
KOMNJIEKCHbIX ~ COeOUuHeHull.  3HAYeHUEe KOMIUIEKCHBIX  coenuHeHuit. [lonsitue
0 KOOPAMHALIMOHHON XWMUHU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUS.  T[HIbI
KPUCTAJUIMYECKHUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[lonsitTue o pgucnepcHbIXx cucremax. HWcTtuHHbIE pacTBOpbl. [Ipedcmasnenue
0 Konouonsix pacmeopax. CriocoObl BBIpAKEHUSI KOHIIEHTPAIIMN PACTBOPOB: MAacCOBasI
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpalusa. HacblllleHHbIE U HEHACBIIICHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KpucTaimoruaparsl.

Knaccudukanuss u HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. TpUBUANIbHbBIC
Ha3BaHUA OTIEJIbHBIX MPEACTABUTEIECH HEOPTAHNYECKUX BEILIECTB.

Krnaccudukarus XuMruueckux peakiuii B HEOPraHu4IeCKOM 1 OPraHuYeCKON XUMHUH.
3aKOH COXpAaHEHUsI MACChl BENIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPrUU
Npu  XUMHUYECKUX  peakuusix. TemioBble APPEeKTbl XUMHUYECKUX  PEaKIuil.
TepMoxuMUYECKHE YPABHEHUS.

CKOpOoCTh XMMHUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3jIMYHBIX (PAKTOPOB.
['omoreHHbIE U reTeporeHHble peakiuu. Karanus u kataau3aTtopsl.

OOpatumple U HEOOpaTUMBIE pPEAKIMU. XHWMHUYECKOe paBHOBecue. Koxcmanwma
Xumuyeckozo paeHogecus. PaKTOpbI, BIHAIOIINAE HA IOJIOXKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJIC€HHWE M KOHUEHTPAIMHA BEIIECTB, YYaCTBYIOIIUX
B peakun. [Ipunmun Jle Hlarense.
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Onextposmtuueckas aucconuanusi. CHibHbIE U cladbie 3JeKTponuThl. CTETeHb
nucconuanuu. Mounoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KUCJIOTHAS,
HeWTpanbpHas, menounas. Bomopoansiii mokasarens (pH) pactBopa. I'maponus colei.
Peakiiun noHHOrO 0OMEHa.

OKHUCANTETBLHO-BOCCTAHOBUTENbHBIE peaknn. CTeneHb OKUCIeHUA. OKUCIUTEND U
BOCCTAHOBUTENb. [Ipo1iecchl OKMCIEHN U BOCCTaHOBIICHUS. BaykHENIINE OKUCIUTENN U
BOCCTAaHOBUTENH. MeTO/ 3JEKTPOHHOIO OanaHca. DJIEKTPOIU3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

JKCIepPUMEHTATbHbIC METO/IbI H3Yy4YeHHs BelleCTB M X MPeBpalleH il

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTalu3aTopa, MOJIEIH
KPUCTAIUTMYECKUX PEHIETOK, MPOBEACHUE peaKlnii HMOHHOTO OOMEHa, OIpe/eieHHe
CpeIbl paCTBOPOB C MOMOIIBIO MHAWKATOPOB, U3YUCHHUE BIMSHUS PA3INIHBIX (PAaKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIUHU U TIOJIO)KEHHE XUMUYECKOIO PAaBHOBECHSL.

Heoprannuyeckas xumus

[Tonoxxenne HemerauioB B Ilepuogmyeckold CUCTEME XUMUYECKUX HJIEMEHTOB
JI.. MeHnneneeBa M OCOOEGHHOCTH CTPOCHHUS HMX aToMoB. DU3WYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha MpUMeEpe KHUciopona, cepbl, docdopa u
yriepoaa).

Bomopon. Ilomydenue, Qusnueckue U XUMHUYECKHME CBOMCTBA: peakiuu
C METaJllaMM UM HEMETaJulaMH, BOCCTAaHOBUTEIbHbIE CBOMCTBA. I'mnpunsl. TonaugHuvle
91eMeHmbl.

lanorensl. Haxoxxnenue B mpupoje, CHocoObl MOMydeHus, (HU3MYECKue u
XAMUYECKHE CBOMCTBA. ['amoreHoBoAgoponAbl. BaxHeume KucIopoacoaepKaiie
COeNMHEHMs TajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI TMOJTyYeHUs
rajoreHoB. [I[puMeHeHre rajJoreHoB U X COeTMHEHHM.

Kucnopon, o3on. JlabopaTtopHble ¥ TPOMBIILJIEHHBIE CIOCOOBI TOJYYEHUS
kuciopoaa. Ouznyueckne 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOPOJa U 030HA.
Okcuapl U MEPOKCUBI.

Cepa. Haxoxaenue B mpupojie, CrnocoObl MoaydyeHus, GU3NIeCKue U XUMHUUECKUE
cBoiictBa. CepoBonopon, cyiabhuabl. Oxcun cepoi(1V), okcun cepri(VI). CepHucras u
cepHasi KUCJIOThI U UX coiu. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpuMeHeHue cepbl
U €€ COEIMHEHHN.

Azotr. HaxoxzaeHnue B npupojie, CHocoObl MOTyYeHUs, PU3NUECKHE U XUMUYECKUE
cBoiicTBa. AMMHUaK, HUTpUIbl. OKCHUIbI a30Ta. A30TUCTAs U a30THASI KUCJIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KUCHOTHI. lIprMeHeHHe a3oTa U ero CoeAuHEHUH.
A3OTHBIEC yJI00pEHUSI.

®dochop. Haxoxnenue B mnpupojge, CIOCOObI TMOJy4YeHUs, (PU3HUECKUE
u xumuueckue coiictBa. @ochunbl u pochun. Oxcuan pocdopa, pochopHas kucioTa
u e€¢ comu. Memaghocghopnas u nupogocgopras kuciomel, Gocgopucmas
u @ocgopnosamucmas kuciomol. IlpumeHenue Qochopa U €ro COeIUHEHUH.
docdopHbie YIT00pEHUS.
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VYriepoa, HaxoxJeHue B npupoze. AoTponHbeie Moaudukanuu. Ousnueckue u
XUMHUYECKHE CBOMCTBAa TPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriaepojaoM. Okcup
yraepoaa(ll), oxcun yraepona(IV), yronpHas kuciora U €€ coiau. AKTUBUPOBAHHBIN
yIroJib, aocopoyus. Pynnepenvi, epagen, yerepoonvie HanompyodOxu. IlpuMeHeHUE
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJIOM, H €r0 COEAUHEHUH.

Kpemunii. Haxoxknenne B npupoae, CrmnocoObl MOdMydeHus, (HU3NIeCKue
u xumuueckue cpoictBa. Oxcup kpemHusi(IV), kpeMHueBas KUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHnil. CTEKII0, ero Mojay4yeHHe, BUIbI CTEKJIA.

[Tonoxxenne wmetamwioB B llepuonnueckodl cHCTEME XHUMHYECKHX SJIEMEHTOB.
OcoOEHHOCTH CTPOCHHMS ANEKTPOHHBIX 000JI0YEK aTOMOB METaIIOB. Pacnpocmpanenue
XUMUYECKUX D]IeMeHmo-Memainios 8 3emHou kope. OOmme (Qu3NUECKHe CBOWCTBA
MeTasuioB. [Ipumenenre MetamioB B ObITY U TexHUKe. CIUTaBbl METAJIIOB.

DJIEKTPOXUMHUUECKUN psii HampsKeHU meTtauioB. OO0mme cnocoObl MOTy4YeHUs
METAJUIOB: THAPOMETAJUTYPIrUsl, MUPOMETAILTYPIHUsl, JJeKTpoMeTamutyprusd. llonstue
0 Koppo3uu MeTauioB. CriocoObl 3a1UThl OT KOPPO3HUH.

O6mass xapakrepuctuka wMetawioB |A-rpynnsl  Ileproguyeckoil  cucTemsl
XUMUYECKUX 3JeMeHTOB. Hartpuii u kanuii: nosiydeHue, (U3NUYECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE NPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mas xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogndeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii v Kanbluil: ojlydeHue, PUu3ndeckue u XUMMUIECKUe
CBOMCTBa, NMPUMEHEHUE MPOCTHIX BEIIECTB M WX coeAuHEHUH. JKECTKOCTH BOABI U
CrocoObI €€ ycTpaHEHUSI.

AMIOMUHMIA: TIONMy4YeHUe, (PU3NYECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE
IIPOCTOTO BEUIECTBA U €ro coeaquHeHui. AM(pOTEpHbIE CBOIICTBA OKCUAA U THAPOKCH]IA
AJFOMUHHS, TUAPOKCOKOMILIEKCHI aJTFOMUHMUSL.

OO6miast  xapakTepucThka  MeTauioB  nmoOouHbix  noxarpynmn  (B-rpymm)
[Teproan4ecKkoOil CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3MUEeCKUEe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHul. OKCuabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u  xpoma(VI). Xpomarsl u  AUXpOMATHI,
VX OKHCJIUTEIbHbIE CBOMCTBA. [loydeHne u mnpuMeHeHne Xxpoma.

OU3MYECKUEe U XMMUYECKHE CBOMCTBA MapraHiia U €ro coeauHeHui. Baxueimme
coenunennst  mapranua(ll), wmapranma(IV), wmapranna(VI) wu  wmapranma(VIID).
[IepMaHranar kanus, €ro OKMCIUTEIbHBIE CBOMCTBA.

@u3nueckue M XMMHUYECKHE CBOMCTBA jKeje3a M ero coenarHeHuil. OKCHIBI,
rugpokcuasl U conu keneza(ll) u xenesa(Ill). IlomyyeHue u npuMeHeHHE Kele3a
Y €ro CIUIaBOB.

du3nyecKkne U XUMHUYECKHE CBOWCTBA Menu U €€ coeauHeHui. llomydenue
Y IPUMEHEHUE MEJU U €€ COEUHEHHU.

[uuk: nonyyeHue, GU3HMUECKUE U XUMUYECKHe CBOMCTBA. AM(pOTEpHbIE CBOMCTBA
OKCHJA U THMAPOKCUJIA [IMHKA, TUIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHne nuHKa u ero
COECIMHEHUMN.
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JKCcNepUMeHTAIbHbIE METO/IbI U3y4YeHHs BellleCTB M MX NpeBpalieHui

Nzydenne oOpa3lioB HEMETANIOB, TOpeHHE cepbl, ¢ocdopa, xKene3a, MarHus
B KUCJIOPOJE, U3YUCHUE KOJUIEKINHU « MeTallTbl ¥ CIUIaBbly), B3aUMOJICUCTBUE MIETOYHBIX
U IIEJIOYHO3EMENIbHBIX  METAJUIOB €  BOAOM  (BO3MOKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), B3aUMOJECICTBUE LIMHKA U YKEJI€3a C PACTBOPAMHU KHUCIIOT U IIEJIOYEH,
KaueCTBEHHbIE PEaKIIMM Ha HEOPraHMYEeCKHUE aHMOHBI, KATUOH BOJOPOJA U KATHOHBI
METAJIJIOB, B3aUMOICCTBUE THAPOKCUIOB AIFOMUHUS U IMHKA C PACTBOPAMH KUCJIOT U
1IeJI04Ye, pelIeHUe SKCIEPUMEHTANBHBIX 3aauy 1o temam «l'amoreHsl», «Cepa u eé
COCIMHEHUS», «A30T U Pocdhop U UX COCAUHEHUS», «MeTauibl MIaBHBIX MOATPYIIID,
«MeTanibl TOOOYHBIX TOATPYIID.

XUMHUSA U )KU3HD

Pons xumum B oOecreyeHUH YCTOMYMBOIO pa3BUTHUSL ueioBedecTBa. [loHsTHe
0 HAy4YHBIX METOJAaX TO3HAHUS U METOJOJIOTMH HAy4YHOTO HuccienoBanus. Hayudnble
OPUHIUIBL OpraHU3allMd XUMHUYECKOTO MPOU3BOJACTBA. [IpOMBINIIIEHHBIE CHOCOOBI
MOJIYYCHHUS] BAXKHEWIUX BEIIECTB (HAa MpUMEpe IMPOM3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoJsa). [IpombllieHHbIE CIOCOOBI TMOJYYEHHUS METAJUIOB U CIUIaBOB.
XUMHUECKOE 3arpsi3HEHHE OKpYJKaIoIIel Cpenbl W ero mnoclenctBus. [lpobiaema
nepepabomku o0omxo0008 u nooouHvlx npooykmog. Pollb XuMHM B 00eCreUeHUU
AHEPIreTUYECKOM 0€30MacHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

Xumusi ¥ 310pOBbe uenoBeka. JIekapcTBeHHbIe cpenicTBa. [IpaBumna ucnoias3oBaHus
JIEKapCTBEHHBIX MPENapaToB. Poyib XUMUU B pa3BUTUN MEIUIINHBI.

XvMHsI TIMIIMA: OCHOBHBIE KOMIIOHEHTBI, TMHUIIEBbIe J00aBku. Poib xumuun
B 00€CIeUeHUN MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuna
0€30MacHOr0 UCTOJIb30BaHUSI MpenapaToB OBITOBOM XMMHUHU B MOBCEHEBHOM KU3HHU.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIIBI (IIEMEHT, OETOH).

XuMHUsl B CEITbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEPaAJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3ag1aun

Pacuétel: Maccel BemiecTBa MM 00BEMA Ta30B IO H3BECTHOMY KOJIMUYECTBY
BEILIECTBA, MACCe WM O0OBEMY OJHOTO M3 YyYaCTBYIOUIMX B PEAKIMHU BEIIECTB, MACChl
(00BEma, KOIMYECTBA BEIECTBA) MPOIAYKTOB PEAKIMH, €CIU OJHO U3 BEIICCTB MMEET
npuMecu, Macchl (00b€Ma, KOJIMYECTBAa  BEIIECTBA)  NPOAYKTa  PEAKIUH,
€CIIi OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEINECIEHHOW MacCOBOM HOJIEU
PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJSPHOM KOHIIEHTPAlMU BEIIECTBA
B PacTBOPE, AOJIM BBIXO/a MPOAYKTA PEAKIIUHA OT TEOPETUYECKU BO3MOYKHOTO.

MesxknpeaMeTHbIe CBI3H
Peanuzanus MeXnpeIMeTHbIX CBS3€H MPU M3YYEHUU OOl U HEOPraHMYeCKOu
xumun B 11 kimacce ocylIeCTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
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HAyYHBIX TMOHATHH, TaK W TOHSITHHA, MPUHATHIX B OTJCIBHBIX MPEAMETaX €CTECTBCHHO-
HAyYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBJICHHWE, HAy4YHBIM (akT, THUIOTE3a,
Teopwsi, 3aKOH, aHalW3, CHUHTE3, KiacCHUUKAIWs, MEPUOANIHOCTh, HAOIIOICHHE,
U3MEpCHHUE, SIKCIICPUMEHT, MOJICIIb, MOACIIMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, dJIEKTPOH, POTOH, HEUTPOH, NOH,
W30TOTBI, PAANOAKTUBHOCTh, MOJIEKYJIa, DHEPTrEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoOe COCTOSHHE BEIISCTBA, HJCATBHBIM Ta3, (PU3NYCCKHE BEIUYHHBI,
CIMHUIIBI U3MEPEHMSI, CKOPOCTh, YJHEPTHS, Macca.

buonorusi: knerka, opraHusm, sKocucteMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MUKDPODJIEMEHTBI, OCJIKH, >KHUPBI, YTJICBOJbI, HYKJICHHOBBIE KHCIOTBI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MMOTOK YHEPTHUU B IKOCHCTEMAX.

['eorpadms: muHEpanbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAeMbIe, TOILIMBO,
peCypCHI.

TexHONOTHSA: XWMHUYECKas TPOMBIIUICHHOCTh, METAJUIypTUs, CTPOHUTEIIbHBIC
MaTepualibl, CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, TIHIIEBas IPOMBIIICHHOCTD,
dapmareBTHYECKass MPOMBIITUICHHOCTh, IMPOW3BOJCTBO KOCMETHUYECKHX TIPEIapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajioB, AJICKTPOHHAS IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHUCTEMHO-AEATEIIBHOCTHBIM IOAXOAOM B  CTPYKTYypeE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MpeIMeTa « XUMUs Ha YPOBHE CPETHETO OOIIEro
00pa3oBaHMs BBIACICHBI CJEAYIONIME COCTaBIAIONIME: OCO3HAaHUE OOyYarouuMuUCs
POCCHMCKOM  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOpPAa3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOMPENEICHUIO; HaJIM4yhe MOTHUBAUMU K OOYYECHHIO;
TOTOBHOCTH M CIIOCOOHOCTH O0YYAIONINXCSI PYKOBOACTBOBATHCS IPUHATHIMU B 00IIECTBE
MpaBWJIaMH W HOPMAaMH TMOBEACHHUS; HAIW4YWE MPABOCO3HAHUS, SKOJIOTHYECKOU
KYJbTYPBI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD >KU3HEHHBIC IIJIAHBI.

JInyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
c(hOPMUPOBAHHOCTH ~ ONbITA TO3HABATEIBHONW M  MPAKTUYECKOM JEATEIbHOCTH
0o0y4Jaronuxcs B MpoIecce peanu3aiui 00pa3oBaTeIbHOM IeITeTbHOCTH.

JInvyHOCTHBIE  pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  OMNbITA [MO3HABATEJIBHOW M  MPAKTUYECKOW  JIEITEIbHOCTH
oOyyJaroumxcs B Ipolecce pean3anuu o0pa3oBaTebHON ACSITENIbHOCTH, B TOM YUCIE B
YacTH:

1) rpaKaaHCKOr0 BOCTIMTAHUS:

OCO3HAHMS OOYYAIONMMKCS CBOMX KOHCTUTYIHOHHBIX IIPaB MU OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U IIPABOIOPSIKY;

IPEICTABICHHS O COLMAIBHBIX HOPMAaxX M MPABUIAX MEXIMIHOCTHBIX OTHOIIEHUI
B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IEATCIHHOCTH MPH CO3MaHUU YUIeOHBIX
IPOCKTOB, PEIICHWU YYeOHBIX W IMO3HABATEIbHBIX 3aad, BBIIOJHEHHH XHMHYECKUX
9KCIICPUMEHTOB,;

CIOCOOHOCTH TTOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHATU3E PA3THYHBIX BHIOB YIeOHOU JACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

LICHHOCTHOI'O  OTHOLIEHUS K HCTOPUYECKOMY M  HAy4YHOMY  HACIEIUIO
OTE€YSCTBECHHON XMMMU,

yBaXEHUSI K MPOLECCy TBOpUECTBA B 00JIACTU TEOPUU U MPAKTUUYECKOTO
IIPUJIOKEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JAHHBIE HAYKH €CTh PE3YyJIbTAT JUIMTEIbHBIX
HAOJIOICHUM, KPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOIO TpyJa
YYCHBIX U IIPAKTUKOB;

UHTEpECa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUHM U MOCIEAYIOLIEM aHaIU3e
uH(OpPMAIUHU O MEPEAOBBIX TOCTHHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO IMOBEACHUS;
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CIIOCOOHOCTH OIICHMBAThb CHUTyalluW, CBA3AHHBIC C XHMHWYCCKHMU ABJICHUAMU,
W IPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMEI
N ICHHOCTH,

T'OTOBHOCTH OLICHHUBATDH CBOE IMOBCACHUC U ITIOCTYIIKH CBOUX TOBapI/IHleﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBLIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIG,Z[CTBI/Iﬁ ITOCTYIIKOB;

4) dopMupoBaHNs KyJbTYPHI 310POBbSI:

MOHMMAaHUS IEHHOCTEW 3/I0pOBOT0 U Oe30macHoro o0pas3a *Ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3HMYECKOMY M ICHUXUUYECKOMY
3JI0POBBIO;

coONoficHUs TpaBui Oe3omacHOTO oOOpalleHus C BellecTBaMH B OBITY,
MTOBCEIHEBHOM KU3HH, B TPYJIOBOU JIEITCIHBHOCTH;

MOHUMAaHHMS 1IEHHOCTHU MPaBWUJ WHJIWBUAYAJIBHOTO U KOJJIEKTUBHOT'O 0€30MacHOI0
MOBEJICHUS B CUTYAIIMSX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJICH;

OCO3HaHMsI TIOCJICICTBUH W HENPUITHS BPEIHBIX NPHUBBIYCK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KypEHHUS);

5) Tpy/A0BOIo BOCTIMTAHUS :

KOMMYHHUKATHBHON KOMIICTEHTHOCTH B Y4€OHO-HCCICI0BATEIbCKOM IEATCILHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPYCCKON U IPYTHX BHJIAX JACITCIBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE B PCIICHUM MPAKTHYECKUX 3a7ad COIHAIbHOU
HaMpaBJIeHHOCTH (B paMKax CBOEIO Kj1acca, IIKOJIbI);

HHTEpeca K MPAKTHYCCKOMY U3YUEHHUIO TPOGECCHiA Pa3InIHOIO PO/ia, B TOM YHUCIIE
Ha OCHOBE MIPUMCHEHUS NPEIMETHBIX 3HAHUN 110 XUMUH;

YBaKEHUS K TPYY, JIIOIAM TPYy/a M Pe3yIbTaTaM TPYI0BOM JAEATCIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOPY MHIMBUAYaAIbHOM TPACKTOPHH 00pa30BaHus,
Oymymeii mpodeccur M peaaM3alMyd COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4ETOM
JMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB W TMOTPEOHOCTEH
00111eCTBA;

6) IKOJIOrH4ecKOro BOCIIMTAHMA:

AKOJIOTMYECKU IIeJIECOO0Pa3HOr0 OTHOIICHHS K TIPUPOJIE KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMJIC;

MOHUMAHMS TJIOOAJTBHOTO XapakTepa OKOJOTHYECKHUX IpoOJjieM, BIMSHUS
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOTHOM U COIIUATIBHOU CPEbI;

OCO3HaHMsSI HEOOXOAMMOCTH HCIIOJIB30BAaHUS JIOCTHIKCHMM XUMHUHU ISl PCIICHHS
BOIPOCOB PAMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUU, NMPUHOCIIIMX BPEI OKPYXKAIOWIEH MPUPOTHOU
cpene, yMEHHS TMPOTHO3MPOBATH HEOJATONMPUATHBIE HKOJIOTHYECKUE TIOCICACTBUS
MPEeANTPUHUMAECMBIX JCUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOIO SKOJIOTUYECKOIO MBIIUICHUS, JSKOJOTMYECKON KYJIbTYPHI,
ONbITA JEATEIBHOCTH HKOJIOTMYECKOM HANPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TIO3HABATEIHbHON, KOMMYHUKATUBHOM M COIMAJILHON MPAaKTHUKE, CIOCOOHOCTH H
YMEHUS aKTHBHO MPOTHBOCTOATH UJICOJIOTHH XeMo(hoouu;
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7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

MUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKU H
OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUS CreM(DUKN XUMHUH KaK HAyKW, OCO3HAHHS €€ posid B (HOPMHUPOBAHUH
paIOHaJIPHOTO HAyYHOTO MBINUICHUS, CO3JaHWHM IIEJIOCTHOTO  TIPEJCTABICHUS
00 OKpyXaroleM MHUpPEe Kak O €AMHCTBE MPUPOJILI M YEIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPoOIIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOexKIEHHOCTH B 0CO00M 3HAUMMOCTH XMUMHUU JIJISI COBPEMEHHOM IIMBHIITN3AIIAN: B €€
TYMaHUCTHYECKOW HANPABICHHOCTH W BAXHOW pONM B CO3MaHUA HOBOW 0asbl
MaTepHaTbHOW KYJIbTYpPHI, B PEHICHUU TJIOOATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YeJIOBEYECTBA — CBIPHEBOM, YHEPTETHUECKOM, MTUIIIEBON M SKOJIOTHYECKO 0€30I1acHOCTH,
B Pa3BUTHH MEAWIIMHBI, OOCCTICUCHUM YCJIOBHM YCIICITHOTO TPyJa M IKOJOTHYCCKU
KOM(OPTHOM >KU3HU KaXK0TO YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJOB ITO3HAHWS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOTy4yaeMbIe
3HAHUS JIJIS aHajdu3a U OOBSICHEHHUS SIBJICHUN OKPY>KAIOIIETO MUpa U MPOUCXOASIINX
B HEM M3MCHEHWH, YMEHHS JellaTh 00OOCHOBAHHBIC 3aKJTFOUYCHHSI HAa OCHOBE HAYYHBIX
($aKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHHUS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHUIO0, UCCIIE0BATEIBCKOM e TEIbHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHuUIo,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUN MO XMMHH B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTAM Tpyda B pa3iau4HbIX cdepax mpodeccuoHaTIbHON
NEeSTeTLHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE PE3YJIBTATBl OCBOCHMSI MPOTPaMMBlI IO XUMUM Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKJIFOYAIOT:

3HAYUMBbIE LTS (dbopmHpoBaHUs MHUPOBO33pPEHUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOUIEHAYYHbIE TOHATHS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELUPHUKY METOJIOB MIO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BELIECTBO, HEPIHs, SIBJCHHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (paKT, IPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIETOBAHHE,
HaOJI0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHble Y4YeOHbIe JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
peryisTuBHbIE), o0ecneunBaomuye GopMupoBaHue (GyHKIMOHATBHOM TPaMOTHOCTU U
COLIMAJIHOW KOMITETEHIIMH 00YYaroIINXCs;

CIIOCOOHOCTh OOYYAIOIIMXCSl MCIIOJIb30BATh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE JAEHCTBUS B MO3HABATEIILHON
Y COIMAIbHOW MPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU YUEOHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJornuyeckue 1eMcTBUsS:

CaMOCTOSITENIbHO (hOPMYJHMPOBATh U aKTyaIM3UpPOBaTh MpoOJieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATh LETU ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTB PE3YJIbTATHI IEATEIBHOCTH C IMTOCTABJICHHBIMU LEIISAMU;

HCII0JIb30BaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIICIISITh
XapaKTepHbIE MPU3HAKA TOHATHUN W YCTaHABJIMBATH HMX B3aMMOCBS3b, HCHOJIb30BaTh
COOTBETCTBYIOIIHE IMOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SBIICHUIA;

BBIOMpPATh OCHOBAHUSI M KPUTEPUM IJI KJIacCU(UKAIMU BEIIECTB U XUMHUYECKUX
peaKkuuii;

YCTaHABJIMBATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3YYA€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PacCyXIeHUsSl (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIIOTUN),
BBISIBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEYMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
bopMyIIMpPOBaTh BHIBOJIBI M 3aKJTFOUCHUS,

NPUMEHATh B IMPOLECCE IMMO3HAHMUS HCHOJIB3YEMbIE B XWUMHUHM CHMBOJWYECKHE
(3HAaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJ) SIeMeHTa, XuMuueckas (opMmylia, ypaBHEHHE XUMUYECKOM peakiud —
IIPU PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHSITh Ha3BaHHbIC
MOJICIIBHBIE MPEACTABICHUS [JIS BBISBICHUA XAPAKTEPHBIX IPU3HAKOB H3Yy4aEMbIX
BEIIECTB U XUMHUYECKUX PEAKIIHH.

Bba3oBble ucciieqoBaTeIbcKue 1eiicTBUA:

BJIAICTh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHiA;

(dbopMyTUpOBATh LENH U 33a4H WCCIIECIOBAHUS, HCIIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(hOPMYITUPOBAHHBIEC BOIIPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUSI U
OCHOBBI JUIsi ()OPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXICHHU;

BJIa/ICTh HABBIKAMU CAMOCTOSTEILHOTO IJTAHUPOBAHUS U MMPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHsSI HAOJIOaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIupoBaTh OOOOIICHHUS U
BBIBOJIBI OTHOCHUTEIFHO JIOCTOBEPHOCTH PE3yJbTaTOB WCCIICIOBAHUS, COCTAaBISTh
000CHOBAHHBIN OTYET O MIPOJICTAaHHON padoTe;

MpUOOPETATh OMBIT YUEHUYECKON UCCIIeI0BATEILCKON U MTPOCKTHOM JIeATeTLHOCTH,
MPOSIBJISITH CIIOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 33714, MPUMEHEHUIO PAa3IMYHBIX METO/I0B MTO3HAHMSI.

Pabora ¢ undopmanmeii:
OPUEHTUPOBATLCA B PA3IMYHBIX MCTOUYHMKAX WH(OpManuu (Hay4dHO-MOMyJspHAas
JUTEpATypa XUMUYECKOTO COJEp>KaHUs, CIIPaBOYHbIE mocobusi, pecypchl HTepHETA),
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aHAJIN3UPOBaTh MH(OPMALIUIO Pa3IMUHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(opMyIHUpPOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uH(pOpMaIuu, HE0OXOIUMOM JIJIs1 BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HMCHOJB30BAaHUS  MHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U Pa3INYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (OpMYy IpelCTaBiICHHUS HUH(POpMaLUH
(cxembl, TpaduKH, JUarpaMmbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAyUYHBIM SI3bIK B Kauy€CTBE CPEACTBA MpHU paboTe C XMUMHUYECKOM
uHpOpMaImen: TPUMEHATh MEXIpeIMeTHbIE ((PU3HMUECKUE U MaTEMAaTHUECKHE) 3HAKH U
CUMBOJIBI, PopMyIbl, aO00OpeBUATYpBl, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISJHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HCCTBHS:

3aJlaBaTh BONIPOCHI II0 CYIISCTBY OOCY)KJaeMOH TeMbl B XOJA€ Juajora
W/WIM  JUCKYCCUH, BBICKAa3bIBaTh HUICH, (OPMYJIUPOBATh CBOH  IIPCIIOKCHUS
OTHOCHTEIILHO BBITIOJTHEHUS TPEUIOKCHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMed pe3yJbTaTOB IMO3HABATEIIBHONH JCATCIILHOCTH,
MOJyYEHHBIX CaMOCTOSITCIIBHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHCHHUH
XUMHYECKOTO OSKCICPHUMEHTa, NPAKTHYCCKOH padOThl 110 HCCICAOBAHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, peaM3ali Y4eOHOTO MpoeKkTa, W (OPMYIHpPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHHMIA ITyTEM COTJIAaCOBAHMS ITO3UIMH B XOJIE
00cyXeHust 1 0OMeHa MHEHHSIMU.

PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS

CaMOCTOSITENIbHO ~ IUIAHUPOBAaTh W OCYIIECTBIISAITh CBOIO  [MO3HABATEIbHYIO
JeSTeNIbHOCTh, Ompenensiss e€ I[end W 3aJadd, KOHTPOJIMPOBaTh M TIO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh IPEIaraeMblii alrOPUTM JA€UCTBUN TIPU BHIMOJIHEHUN
y4eOHBIX U HCCIEJOBATEIbCKUX 3a7ad, BbIOMpaTh HauOosiee 3(PGEeKTHBHBIA CHOCOO
UX pemieHus ¢ y4€TOM TOJNyuYeHHs HOBBIX 3HAHMH O BEMIECTBAX U XUMHUYECKHX
peaxkuusx;

OCYIIECTBIISITh ~ CAMOKOHTPOJb  JIEATEIbHOCTH HAa OCHOBE CaMoOaHallu3a
U CaMOOLICHKH.

[IpenmeTHbIC pe3yNIbTaThI OCBOCHUS IPOTPaMMBbI 1o XUMHAU
Ha yriayOJ€HHOM YpOBHE Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUS BKIIOYAOT
cnenuduieckre s y4eOHOTO MpeaMera «XUMHUS» HaydyHbIE 3HAHUS, YMECHHS U
CHOCOOBI EHCTBUI MO OCBOCHHIO, MHTEPIPETALMU U TPEe0OpPa30BAHUIO 3HAHHIA, BHIIBI
JESTEIbHOCTH 10 MOJYYEHUI0 HOBOTO 3HAHUS M NPHUMEHEHHUIO 3HAHUM B Pa3IMYHBIX
yUeOHBIX CUTyallMsIX, & TaKKe€ B pEAIbHBIX J>KU3HEHHBIX CHUTYyalHsX, CBSI3aHHBIX
¢ xumueil. B nporpamme mo Xumuu npeaMeTHbIE pe3ybTaThl MPEICTaBICHBI 110 rojlaM
U3yYEHUS.
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INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD) OTPaKarorT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME ECTECTBEHHBIX HAayK U €€ poJM B OOECIECUECHHH YCTOMUYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTHYeCKOM W MHILEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
MCTOYHUKOB JHEPrUU, B OOECHNEYEHUU PAIMOHAIBHOTO MPUPOAONOJIb30BAHUS,
B (hOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KyJIbTYPhI YEIOBEKA, a TAK)KE SIKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CPEIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUN, KOTOPAasl BKJIKOYAET: OCHOBOIIOJIATAIOIIINE
TOHSATHUS — XUMUYECKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs: 000JI0UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXJAEHHOE COCTOSIHUSI aTOMa, TMOpHUIM3alUs
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTh, CTENIEHb
OKHUCJICHHS, XUMUYECKAsI CBSI3b, MOJIb, MOJIIPHASI Macca, MOJISIPHBIN 00BEM, YIIIepOIHBIN
cKeseT, (yHKIMOHAJIbHASI TpyMNa, pajukal, CTPYKTypHbIe (opmyiibl (pa3BEPHYTEHIE,
COKpalI€HHbIC, CKEJETHBhIC), HW30MEpHUsi CTPYKTYpHas U  IPOCTpaHCTBEHHAas
(reomeTpudeckas, onmuueckas), HW30MEPbl, TOMOJIOTHYCCKUN psJl, TOMOJIOTH,
YTJIEBOJIOPOIbI, KUCIOPOJ- U a30TCOAEPKAIINE OPTraHUYECKHE COCIUHEHHS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. Menpaeneesa, Teopusi CTPOCHHUSI OPraHUYECKUX BEIECTB
A.M. byrnepoBa, 3aKOH COXPAaHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MpEBpaIEHUs PHEPTUU MMPU XUMUYECKUX PEAKIIUSAX ), 3aKOHOMEPHOCTU, CUMBOJIMYECKUM
A3BIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIME B OCHOBE TOHUMAHHUSI IPUYUHHOCTHU
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHHWH; MPEICTABICHUS O MEXaHM3MaX XHWMHYECKUX
peakiuii, TepMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUS,
O B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MoOJIeKyJaxX (MHAYKTHUBHBIN U
Me3omepHbii 3 dexth, opueHtantel [ uw Il poma); dakTomoruueckue CBeaCHUS
O CBOWCTBax, COCTaBe, MOJY4YEeHUH U OE30MAaCHOM UCIOJIb30BAHUU BaXHEUIIHUX
OpTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW MESITEIbHOCTH YeJOBEKa, OOIIMX
HAay4YHBIX TMPUHIIMIAX XUMHUYECKOTrO TMPOMU3BOJICTBA (HA TMpUMEpe MPOU3BOJCTBA
MeTaHoJIa, epepaboTKu HEPTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISTH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHaBJIMBAaTh MX  B3aUMOCBS3b, MCIOJB30BaTh  COOTBETCTBYIOIIUE  IOHSITHS
MpU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTH YMEHHUIA:

WCIIOJB30BaTh XUMHUYECKYIO) CHMBOJIMKY [IJII COCTAaBJIEHUS MOJEKYJISPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (HOPMYJI OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YpPAaBHEHUS XHUMHUYECKUX PEAKIUA M PACKpPbIBaTh HUX CYIIHOCTH:
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEICTBOM COCTABJICHUS JIIEKTPOHHOTO
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OaslaHca 3TUX peaKkIil, peakuii MOHHOTO OOMEHa MYTEM COCTaBJICHMSI UX TMOJIHBIX U
COKpAILEHHBIX MOHHBIX YPaBHCHUM;

U3rOTaBIIMBaTh MOJEIHA MOJIEKYJI OPraHMYECKHX BEHIECTB I HILTIOCTPALIMU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMUPOBAHHOCTh YMEHUW: yCTaHABIWBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB MO UX COCTABY M CTPOCHHUIO K ONPEAeIEHHOMY KIaccy/Tpymie
COCIMHEHUM, dasams UM Ha3BaHus 1o cucreMarnueckoi HomeHkiatrype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHMS JUIsI OTACJBHBIX IMPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (OTWJIEH, AaUETWICH, TOJYyOJd, TJUUEPUH, ATWICHIJUKONb, (EHOII,
dbopManbaerua, ameragbAeTHA, AaleToH, MypaBbHHAs KHCIOTa, YKCyCHas KHUCIOTa,
CTEapUHOBAsI, OJIEMHOBAs, NAJbMHUTHHOBAs KHCJIOThI, IJIMIMH, AJIAHWH, MaJIbTO34,
bpyKTO3a, aHWIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOI U JIpyTHUE);

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIEISITh BUJ XUMUUECKON CBSI3U B OPraHUYECKUX
COETMHEHMSIX (KOBAJIEHTHAsI U MOHHAS CBSA3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);

c(OOPMUPOBAHHOCTh yYMEHUSI MPUMEHATHh TMOJOXKEHUA TEOPUH  CTPOEHUS
opranunveckux BemectB A.M. byrtiepoBa miis OOBSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3HUECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX IPEACTABUTENECH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LMKJIOAJKAHOB, AJKEHOB, AJKAJWCHOB, AJKWHOB, apOMATHYECKHUX
YIJIE€BOJIOPOAOB, CHHPTOB, ajbJACTUAOB, KETOHOB, KapOOHOBBIX KHCIOT, IPOCTBIX U
CJIIOXHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUW M AMHHOB, AMHHOKHUCIOT, OEJIKOB,
yraeBoAoB (MOHO-, M- M MOJHMCAXapUAOB), WLIIOCTPUPOBATh I'€HETUYECKYIO CBS3b
MEXIy HUMH  YPaBHEHUSIMHU COOTBETCTBYIOIIUX XUMHYECKUX peaxkuun
C CIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYI;

c(hOpMUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX IMPHUMEPAX XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHUX COCAMHEHMH OT KPAaTHOCTH U
THUIIa KOBAJEHTHOW CBSI3H (G- M TT-CBSI3M), B3AMMHOI'O BJIMSIHUSI @aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJax;

c(OPMUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
ChIpbst (He(PTh, MPUPOJIHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadoTKH M MPAKTHIECKOE
IPUMEHEHUE POYKTOB MEPepadOTKH;

c(OpMHUPOBAHHOCTH BIAJCHHS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHbBIX METOAAX
NO3HAHUS — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUHU, HKCIIEPUMEHTE (peaibHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHATH 3TH 3HAHUSI;

c(hOPMHUPOBAHHOCTh YMEHHMSI TNPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIbHON
NEeSTeIbHOCTH — aHaJllu3 W CHUHTE3, CpaBHEHHE, 0000IeHue, CUCTeMaTH3allHIo,
BBISIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBA3C€H — JUIl M3YyYEHUS CBOMCTB BEILECTB U
XMMHUYECKUX PEaKIUi;

c(OPMUPOBAHHOCTh YMEHMII: BBISIBISATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU
C TMOHATHUSMU U MPEACTABICHUSMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s OoJee
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OCO3HAHHOTO MOHMMAaHHUs CYIIHOCTH MaTEpPUAJIbHOTO E€JUHCTBA MHUpPA, MCIOJIb30BAThH
CHUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMHUHU 1Jisi OOBSACHEHUS U TMPOTHO3UPOBAHUS
SABJICHUM, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUYETHl MO XUMHUYECKUM (popMyliaMm U
YpaBHEHUSM XHUMHYECKUX PEAKIM C MCIOJIb30BaHUEM (M3MYECKUX BEIWYWH (Macca,
00BEM ra30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJTUYECTBEHHOM
CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XMMHYECKOW (hOpMYJIbI BEIIECTBA MO U3BECTHBHIM
MacCOBBIM JIOJISIM XMMHUYECKHX D3JIEMEHTOB, MPOAYKTaM CrOpaHus, ILJIOTHOCTH
ra3oo0pa3HbIX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH
C TO3UIINI SKOJOTUYECKON 0€30MMacHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM ¢ rmepepaboOTKOM BEIIECTB, HCIOJIb30BATh
MOJIYYEHHbIC 3HAHUS [JI1 NPUHSITHUS TPAMOTHBIX pEHICHUNA MNpoOJieM B CUTyallUsX,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENBHO IUIAHUPOBATh U  IMPOBOJUTH
XUMHUYECKUN IKCIEPUMEHT (MOJYyUYCHUE U U3YUYEHHUE CBOWMCTB OPraHMYECKHUX BEILECTB,
KAUYEeCTBEHHbBIEC PEAKIIMU YTIIEBOJIOPOJIOB PA3JIMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIINX
OpPraHMYECKUX BEIIECTB, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/Ja4 10 PaclO3HABAHUIO
OpPraHMYeCKUX BEIIECTB) C COOJIOJICHHEM TMpaBuil O€30MacHOro  OOpalleHus
C BENIECTBAMU U JIa0OpaTOPHBIM 000py10BaHUEM, POPMYIUPOBATH 1EIh UCCIIECIOBAHUSA,
NPEACTaBIATh B PA3IUYHON (opMe pe3yabTaTbl 3KCIEPUMEHTa, aHAIU3UPOBATH M
OLICHUBATh X JTOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTH YMEHUIA:

coONI0/IaTh MpaBWIa HSKOJIOTMUECKH LEJIECOO0pa3HOro IMOBEJAEHUsI B OBITY
U TPYAOBOM MAESATETLHOCTH B LEIAX COXPAHEHUS CBOETO 370POBbS, OKPYKAIOIIEH
IIPUPOIJHOM CPENIbl U TOCTUXKEHUS €€ YCTOUUUBOTO Pa3BUTHS,

OCO3HaBaTh OINACHOCTb TOKCHMYECKOTO JCHCTBUSI HAa IKUBBIE OpPraHU3MBbI
OIPEICTIEHHBIX OPTaHUYECKUX BEIIECTB, TIOHUMAs CMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh  IE€JIECOO0PA3HOCTh  MPUMEHEHUS  OPTraHWYECKUX  BEIECTB
B [IPOMBIIICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIECHUS PUCK-TIONH3a;

c(OPMHUPOBAHHOCTh ~ YMEHHUW:  OCYIIECTBIATH  IIEJICHANPABICHHBIA  TOUCK
XUMHUYECKON HMHGPOpPMAIMU B PA3IUYHBIX UCTOYHMKAX (HaydyHas U y4eOHO-HaydHas
JUTepaTrypa, CpeAcTBa MaccoBoll MHpopMauuu, MHTEpHET M Jpyrue), KpUTHUECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIIIO, nepepabamvléams €€ WU UCHONb308ANb
B COOTBETCTBUU C MTOCTABJICHHOW Y4eOHOM 3a/1auei.

11 KJIACC
[IpeameTHbIe pe3yabTaThl OCBOECHMS Kypca «OOIas M HEeOpraHuyeckas XUMHs)
OTPAKAOT:
c(OPMHUPOBAHHOCTh  MPEJCTABIECHUN: O MaTEpUAIbHOM €AUHCTBE  MHpA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJIEHUW MPUPOIBI, O MECTE M 3HAYECHUH XUMHH
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B CCTEME ECTECTBEHHBIX HAyK M €€ pOJu B OOECHEUYCHHH YCTONYHMBOIO pPa3BUTHA,
B PEIICHUU MpPOOJIeM HKOJOTUYECKOM, IHEPreTUUYeCKOM M MHUIIEBOM 0€30MacHOCTH,
B Pa3BUTUHM MEIULMHBI, CO3[JaHUH HOBBIX MAaTEPHAIIOB, HOBBIX MCTOYHHKOB SHEPIHH,
B Oo0ecrne4eHMH  palMOHAIILHOTO  MPUPOJIONOJIb30BaHUs, B  (OPMHUPOBAHUU
MHUPOBO33pPEHUS U OOIIECH KyJIbTyphl YEJIOBEKa, a TAKKE IKOJOTUIECKH 0O0CHOBAHHOTO
OTHOILIEHUS] K CBOEMY 3JI0POBbIO U IIPUPOIHON CPELIE;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHWW, KOTOPAs BKJIIFOYAET: OCHOBOIIOJIArar0Ine
MOHATHUS — XUMHUYECKHUH AJIEMEHT, aTOM, SAPO aToMa, U30TOIIBI, JIEKTPOHHAS 000JI0UKa
aTroma, S-, p-, 0-aToMHBIC OpOWMTaIM, OCHOBHOEC M BO30YXKIEHHOE COCTOSHHS aToMa,
ruOpuIn3anus ATOMHBIX opOuTanei, WIOH, MOJIEKYIa, BAJICHTHOCTb,
ANIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKash CBsA3b (KOBaJICHTHas,
WOHHAs, METAJUIMYecKasi, BOJOPOJHAs), KpHUCTAJUIMYECKas pemérka, XUMUYecKas
peakius, pacTBOP, JIECKTPOJUTHI, HEAIEKTPOJIUTHI, HNEKTPOJIUTHUECKAS TUCCOLUAIIMS,
CTENEHb JMCCOIMAIlMK, BOJOPOJHBIA TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEID,
TEIJIOBOM 3P HEKT XUMHUECKOU peaKIuu, CKOPOCTh XUMUUYECKOU peaKIui, XUMHYECKOE
paBHOBECHE;, TEOPUU U 3aKOHBI (TEOpPHUSL DJICKTPOJUTHUYECKONM JTUCCOIMALINH,
nepuoanueckuii 3akoH [[.M1. MeHneneeBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB, 3aKOH
COXpPAaHECHUS U MPEBpAICHUS SHEPTUU MPU XUMHUUECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JIEUCTBYIOLIMUX MAcC), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3BIK
XUMHUH, MUPOBO33PEHUECKNE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHUSI IPUUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHUN; COBPEMEHHBIC TPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIDHOM ¢ HAJAMOJIEKYJIPHOM YPOBHSX;
NPEACTAaBICHUSI O MEXaHM3MaX XHUMHUYECKHX pEaKUUld, TEepMOJUHAMUYECKHUX
U KUHETUYECKHX 3aKOHOMEPHOCTSAX UX TMPOTEKaHUs, O XHMHYECKOM pPaBHOBECHH,
pacTBOpax M IUCIEPCHBIX CUCTEMAX; (PAKTOJIOTHUYECKUE CBECHHS O CBOMCTBAX, COCTARBE,
MOJTy4YeHUH W 0€30MacHOM HCIOJIb30BAHUM Ba)KHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATEIbHOCTH YeJOBEeKa, OOIIMX HAay4YHBIX MPUHIMIAX
XUMHUUYECKOTO TPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUMN: BBISBIISITH XapaKTEPHbIE NPU3HAKKA TOHATHM,
yCcmauaenueams UX B3aHUMOCBA3b, UCHOb306aMb  COOTBETCTBYIOIIME  MOHSATHUSA
MIpU ONIMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUI;

chOPMUPOBAHHOCTh ~ yYMEHHUS  MCIOJB30BaTh  XUMHUUYECKYIO CUMBOJIUKY
Uil cocTaBieHHs (OpPMYJ BEIIECTB M YPaBHCHUNM XMMHYECKHX  PEaKIIHi,
cucreMatrueckyro HomeHknatypy (IJUPAC) u TpuBMaibHble HA3BaHUS OTICIBHBIX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEACIATh BAaJCHTHOCTh U CTETICHh OKUCIICHUS

XUMUYECKHUX DJIEMEHTOB B COSJIMHECHUSIX, BUJI XUMUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAs,

MeTaJlJTnYecKasi, BOJOPOIHAS ), TUIl KPUCTAUIUUECKOMN PeléTKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aBHCHUMOCTh CBOWCTB BEIIECTB

OT BUJA XUMHUYECKOW CBS3M W THMNA KPUCTAUIMUYECKOW PpEmETKH, OOMEHHBIN
U JJOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHUMN: KIACCH(PHUIIMPOBATh: HEOPTaHUYECKHUE BEIIECTBA
M0 WX COCTaBY, XMMHUUYECKHE PEaKIMu IO Pa3IMYHbIM MpU3HAKaM (YUCIYy M COCTaBY
pearupymromnmx BeEIIeCTB, TeIIOBOMY d(PdekTy peakuuu, H3MEHEHUIO CTereHeln
OKHCIICHHSI  DJIEMEHTOB, OOpaTHMOCTH, YYacCTHUIO KaTajau3aropa W JpyTHe);
CaMOCTOSITENIBHO 8b10Upamb OCHOBAHUS U KPUTEPUU JUIS KiacCU(PUKAIIMU H3ydaeMbIX
BEIIECTB U XMMUYECKHUX PEAKIINIA;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI  IEPUOJUYECKOTO  3aKOHA
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMMHYECKHUX JJIEMEHTOB IEPBOrO—UYETBEPTOro mnepuoAoB Ileproandeckoit
cucteMbl /.M. MenaeneeBa, UCNOJb3ysl MOHATUS «IHEPTETUUYECKUE YPOBHUY,
«QHEPIreTUYECKUEe IMOAYyPOBHU», «S-, P-, O-aToMHBIE OpOUTANM», «OCHOBHOE U
BO30YXKIEHHOE DHEPreTUYECKHE COCTOSHHS aToMa»; OOBICHATh 3aKOHOMEPHOCTH
VW3MEHEHUS CBOWCTB XUMUYECKUX 3JIEMEHTOB U UX COEJMHEHUH T10 TIEpUOIaM U TpyIiram
[Tepuomnueckont cucrembl .M. MenaeneeBa, BaJC€HTHbIE BO3MOKHOCTH AaTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUN. XapaKTEePU30BaTh (OMUCHIBATh) OOIINE XUMHUUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, 100MBEepHcOams CyleCTBOBaHNE TeHETHISCKON
CBSI3M  MEXKJIY  HEOPraHMYECKMMH  BEIIECTBAMHM C  [OMOIIBKD  YpAaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTH YMEHHUS  PACKPBIBATH CYIIHOCTb: OKHUCJIMTEJIBLHO-
BOCCTAaHOBHUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABIICHHS JICKTPOHHOTO OanaHca ITHX
peaKIuii; peakuii HOHHOTO OOMEeHa IMyTEéM COCTaBJICHUS MX TOJIHBIX U COKPAIIEHHBIX
WOHHBIX YpPaBHEHHM;, peakuuid TUAPOIU3a;, PEAKIUHA  KOMIUIEKCOOOpa3oBaHUs
(Ha mpuMepe THAPOKCOKOMIUIEKCOB IIMHKA U AJIFIOMUHUS);

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMUYSCKUX
peakuii ¢ y4éTOM UX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTEP N3MEHEHUSI CKOPOCTHU
XUMHYECKON pPEaKIMM B 3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TaKKe XapaKTep
CMEIICHUSI XUMHUYECKOTO PaBHOBECHUS 110J1 BIUSIHUEM BHEIIHUX BO3JCUCTBUM (MMPUHITUII
Jle laTenne);

c(hOpMHUPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh XUMHYCCKHE PEaKIUH, JICKAIIHUE
B OCHOBE NPOMBIIIJICHHOTO IOJYyYCHHUS CEPHON KHCIIOTHI, aMMHaKa, OOIIUEe HayYHBIC
MIPUHITUTIBI XUMHUYCCKUX MIPOU3BOJCTB; 1e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIOJIB3a;

c(hOpMHUPOBAHHOCTH BIIJICHUSI CUCTEMOM 3HAHUW O METOJaX HAyYHOTrO IMO3HAHUS
SBJICHUN TpUpOABl — HAOMIOJAEHHWE, W3MEpPEeHHE, MOJACIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICJIICHHBIH ), UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX, YMEHHS IPUMEHSITh
ATU 3HAHUS TPU SKCIEPUMEHTAILHOM MCCJICIOBAaHUU BEIIECTB U ISl OOBICHEHUS
XMMHWYECKUX SIBJICHUM, UMEIOLIMX MECTO B MPUPOJIC, MPAKTUYECKOW AEATEIHHOCTH
YEJIOBEKA U B MOBCEAHEBHOM JKU3HHU,
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chOpPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSA3b XUMHUUYECKUX 3HAHUHN
C TIOHSATUSIMU U MPEJICTABICHUSIMH JAPYTHUX €CTECTBEHHO-HAYYHBIX NMPEIMETOB JIJisi OoJiee
OCO3HAaHHOT'O MOHUMAaHUs MaTepUATILHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM TOHSITHMA
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALUSD); MacChl BEIIECTBA
nin 00bEMa raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCce WM O0OBEMY OJIHOTO
U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ @deKTa peakiuu; 3HaYeHUs
BOJIOPOJAHOTO IIOKA3aTelsl PacTBOPOB KHUCIOT M IIECJIOYEW C W3BECTHOM CTEIEHBIO
JMCCOIUAIINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIU OTHO
M3 MCXOJHBIX BEHIECTB JAHO B BHUJAE PACTBOpPA C OMPEACIEHHOM MaCcCOBOM IOJIEH
pPacTBOPEHHOTO BEIIECTBA WJM JIaHO B HM30BITKE (MMEET MPUMECH); JOJHM BBIXOJIA
MPOJIYKTa PEaKIUK; OOBEMHBIX OTHOIIICHHUH T'a30B;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUJIAHUPOBAaTH U MPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEaKlUii MOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI0 COCTaBa HEOPraHUYECKHX BEIIECTB, OMPEICICHUE CPEAbl PaCTBOPOB
BEIIIECTB C TMOMOIIBIO HWHIUKATOPOB, M3YYEHHE BIUSHUS PA3IUYHBIX (HAKTOPOB
Ha CKOPOCTh XMMHUYECKOW PEAKIHH, PEUICHHE JKCIEPUMEHTAJIBHBIX 3aJlad M0 TeMam
«Metambe» u «Hemeramisl»y) ¢ coOMoJieHHEM TMpaBuil 0O€30MacCHOr0 OOpalieHUs
C BElIeCTBaMU U J1ab0opaTOpHBIM 000pyAOBaHUEM, POPMYIUPOBATH 11€]Th UCCIIECIOBAHNUSA,
npeocmaensames B pa3audHON (popMe pe3ynbTaThl SKCHEPUMEHTA, AHAIUZUPOBAND
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOJIO/IaTh MpaBUiIa MOJb30BAHUS XUMHUYECKOU
MOCY/I0H U JTaOOpaTOPHBIM 000Py0BaHUEM, OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH
C UHCTPYKIIMSMHU T10 BBIMOJHEHHIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB, SKOJIOTMYECKU
11e71eco000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM AEATEIBLHOCTH B IEISAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYXKAOUIEH MPUPOJHOW CpPeIbl U JOCTHUKEHHUS €€ YCTOWYHMBOIO
pPa3BUTHUA, OCO3HABAMb OINACHOCTh TOKCHYECKOrO JACHUCTBUA HA JKUBBIE OPTaHU3MBI
OIPEICTIEHHBIX HEOPTaHUYECKUX BENIECCTB, MOHMMAas cMbICI nmoka3arens [1/K;

chOPMHUPOBAHHOCTh  YMEHHUI:  OCYIIECTBJISATh  II€JICHANIPABICHHBIM  TOWCK
XUMHUYECKON HMH(pOpMAIMK B Pa3IMYHBIX HCTOUYHHMKAX (HayyHas W Yy4eOHO-HaydHas
JuTeparypa, cpeAcTBa maccoBoil uH(opmaiuu, WMHTEpHET W Apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUYECKYI0 HH(OpMaIuio, MnepepadaTtbiBaTth €€ U HCIO0JIb30BATh
B COOTBETCTBHUU C TTOCTABJICHHOW Y4eOHOM 3a/1auei.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KomnuuecTBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe cosiepkaHue
/o 4acoB 00yYaroIINXCs
y4eOHOT0 MpeMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XUMHH

1.1

[Ipenmer oprannueckou
XUMHUH.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepoBa

8

1IIpeamer u 3HaUeHHE OpraHUYECKON
XUMUH, IPEJCTABIEHUE O MHOTOOOpa3nun
OpPraHUYECKUX COCTUHEHUM.

DJIEKTPOHHOE CTPOCHUE aTOMA YTIIEPO/a:

OCHOBHOE U BO30YK/IEHHOE COCTOSTHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa
yriiepojia. XuMHYECKas CBSI3b

B OPraHUYECKUX COCIMHCHUSX.

2Twurbl THOpUIN3AIY aTOMa
yriepoaa.

MexaHu3Mbl 00pa30BaHUsl KOBaJIEHTHOM
CBs13U (OOMEHHBIN U JIOHOPHO-
aKkIenTopHbIN). TUIBI TepeKpbIBaHUS
ATOMHBIX OpOUTANICH: G- U T-CBSI3HU.
OnunapHas, ABOMHAS U TPOMHAs CBS3b.

ILnocobpl  pa3ppiBa  CBA3eH B
MOJICKYJIaX OpPTraHWYECKHX BEIICCTB.
[TonsTue

0 CBOOOTHOM paauKale, Hykieoduie u
ANeKTpoduIe.

PackpsiBaTh cMBICT U3y4aeMbIX
MOHSATUM (BBIJETSATH UX XapaKTEPHBIC
MPU3HAKN) U IPUMEHSTh 3TH MOHITHUS
IIPY OITUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
PackpsiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPraHUYECKUX
BemiecTB A. M. bytieposa u
IPUMEHSTh UX JIJ151 00BSICHEHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonbs30BaTh XUMUYECKYIO
CHUMBOJIMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX,
CKEJIETHBIX ) (POPMYJT OPTaHUIECKUX
BEIIIECTB.

Onpenensite BUABI XUMUYECKOM
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4Teopusi CTpOEHUSI OPraHUYECKUX
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coenuHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTYpHas
TEOPHUsI OPraHUYECKUX COCIMHEHU.
3Ha4YE€HHUE TEOPUH CTPOCHUS
OpPraHUYECKUX COCIUHEHUN.
MounekyJsipHbIE U CTPYKTYpPHBIE
dopmynsl. CTpyKTYpHBIE (POPMYJIBI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAs,
COKpallleHHasl, CKEJIeTHasl.

N3omepus. Buasl nzomepun:
CTPYKTYypHasi, IPOCTPAHCTBEHHAS.
5.0neKTpoHHbIE 3PPEKTHI B

MOJIEKYJIaX OPraHUYECKUX

COCIMHEHU.

NHayKTUBHBINA U ME30MEPHBIN 3P (EKTHI.
dIpencraBneHue o KIacCUPUKAIUU
opraHudeckux BemiecTs. [lonsaTue

o (byHKIIMOHATBHOM rpyrie. ['omonorus.
I'omonornueckue psapl. Homenkiarypa
OPraHUYECKUX COCIUHECHUN
(cucremaTrnyeckasi U TPUBHAJIbHbBIE
Ha3BaHUS).

7.0cobeHHOCTH U KiTaccuPUKaLus
OpraHu4ecKux peaxkiuil. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKLIUU

B OPTaHUYECKON XUMHUH.
89kcnepuMeHTAIbLHbIE METO/bI
M3Y4YeHHs BELeCTB U MX NpeBpaLleHHui:

CBsI3U (OJIMHAPHBIC, KPaTHHIC)

B OPTAaHUYECKUX COCTUHECHUSIX.
XapakTepu3oBaTh POJIb U 3HAYCHHUE
OpraHUYeCKON XUMUU B PEUICHUN
po0JIeM PKOJIOTUUECKOM, TUIIEBOM
0€3011aCHOCTH, B pa3BUTHHU
MEJINIAHEI, CO3/TaHNH HOBBIX
MaTepuaioB, B 00eCIICeYeHUN
palMOHAIBHOTO
MIPUPOAOTIOIH30BaAHUSI;
NOATBEPKAAaTh €€ CBA3h C IPYTUMU
HayKaMmH.

Hcnonp3o0BaTh MOJICIU
OPTaHUYECKHUX BEIIECCTB

AJI HIUTIOCTpAlMU UX XUMHUYCCKOI'O U

IIPOCTPAHCTBEHHOT'O CTPOCHHS.
HabGmronaTs 1 ONHMCHIBATH
JIEMOHCTPAITMOHHBIE OTIBITHI,
IIPOBOJIMTH M OMUCHIBATH
71a60paTOPHBIE OTBITHI

LOP -Xuwmus - 10 xnacc -
Poccniickas 3neKTpoHHAas IIKOJIa

(resh.edu.ru)
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L I[GMOHCTpaHI/II/II
— O3HaKOMJICHHUC C 06p33HaMI/I

OpraHN4YCCKHX BCHICCTB 1 MaTCpUualaMn

Ha NX OCHOBC,
— OIIBITHI ITO IPEBPAIICHHIO

OPraHUYCCKUX BCIICCTB IIPU HAI'PCBAHUU

(raBneHue, oOyTrJIuBaHUE U TOPEHUE).
e JlaGopaTopHBIE OIBITHI:

— MOJICIUPOBAHUE MOJICKYJI
OpraHUYEeCKUX BEIICCTB

Hroro no pazneny

Pa3n

e 2. YriieBoaopoabl

2.1

[IpenenpHbIE
YTIEBOAOPOABI —
aJIKaHbI, IUKJIOATKAHBI

1 Ankansl. 'oMoorudeckuit psij
aJIKaHoB,0011ast opmya,
HOMEHKJIaTypa U U30MEPHUSL.
29JEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT AIKAHOB, SP°-
ruOpUIU3aIMs aTOMHBIX OpouTaien
yriiepoja, G-CBS3b.

Kongopmepor. Duznueckue cBoicTBa
AJIKaHOB.

3XMMHUYECKUE CBOMCTBA AJIKAHOB:
peakIur3aMeIleHus, 130MepU3allnu,
TETUAPUPOBAHUS, [IMKIN3AINH,
NUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupojie. CriocoOsl
MOJTyYEHUsI U IPUMEHEHHUE aJIKaHOB.

Bragets n3yqaeMbIMu XUMHUYECKUMH
MOHSATHUSIMU.

BrIgBisITh XapakTepHbie TPU3HAKH
TIOHATHH, YCTaHABIIMBATh MX
B3aMMOCBSI3b, UCIIOIH30BATh
COOTBETCTBYIOIIHE MTOHITHSI

P ONTUCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUN OPTaHUYECKUX
COEIMHEHUM.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJICTHOM ) (hOopMYyJT YTIIEBOAOPOIOB.
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4 Iukmoankansl. O01mas
dbopmyna,HOMEHKIATypa U

HU30MEpHH.

5.0co0eHHOCTH CTPOCHUS U
XUMHUYECKUXCBONUCTB MaJIbIX
(UMKIIOMpOMNaH,

UKJIO0yTaH) U OOBIYHBIX (LIIUKJIONIEHTaH,
LUKJIOTEKCaH) [UKJI0anKaHoB. CriocoObl
MOJIYYCHHS ¥ IPUMEHEHHUE ITUKII0AIKAaHOB

VYcraHaBauBaTh NPUHAAJIC)KHOCTD
BEIIECTB K ONPEIeIEHHOMY KJIacCy
YTJIEBOJIOPOJIOB MO COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKOM HOMEHKJIAType
IPUBOIUTH TPUBUAIIbHBIC HA3BAHMUSI
OT/ICJIbHBIX MIPEACTABUTEIICH
YTJIEBOJIOPOJIOB.

b
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2.2

Henpenenvubie
YIJIEBOAOPO/IBI:
aJIKCHBI, AJIKaJIUCHBI,
AJIKUHBI

14

1 Ankensbl. 'oMosorudecKkui psij
ankeHoB,00mas popmyina,
HOMEHKJIaTypa.

2.O1EeKTPOHHOE U
MIPOCTPAHCTBEHHOSCTPOCHHE

MOJIEKYJI aJIKEHOB,

SP°-rHOPUAN3ALHS ATOMHBIX OpOUTAICH
yraepoja, 6- u n-cBs3u. CTpyKTypHas u

reoMerpuueckas (yuc-mparc-) A30MepHsl.

du3nyecKrue CBOMCTBA aJIKEHOB.

3. XUMHYECKUE CBOMCTBA:
PEaKIUUIIPUCOEIUHEHUS,
3aMelICHUs

B O-ITOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJIMMEPHU3ALNU U OKUCIICHUS.
4.Ilpeocmasnenue o mexanuzme
PearyuudINeKmpo@PUuIbHO20
npUcoeoUHeHUsl.

[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEaKUHK Ha JBOWHYIO CBS3b.
5.CniocoOsbl osTyueHus 1
MPUMEHECHHUEATTKECHOB.
6.Ankaauensl. Knaccudukamms
AJIKaJIUCHOB (COMPSIKEHHEIE,

OnpenensaTb BUABI XUMHUYECKOM
CBSI3U B MOJIEKYJIaX yTIEBOIOPOIOB
(xoBaJIeHTHas! HEMOJsIpHAas U
NOJIIpHAs, G- U TT-CBSI3b).
[ToaTBepk1aTh Ha KOHKPETHBIX
IpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
yTIEBOAOPOIOB OT KPATHOCTH U THUTIA
KOBAJICHTHOU CBSA3U (G- U - CBSI3M),
B3aMMHOTO BJIMSTHUSI aTOMOB U T'PYIIII
aTOMOB B MOJIEKYJIaX; a TAKKe

0T 0COOCHHOCTEH peanu3aiuu
Pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS
peaKumii.

XapakTepru3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3NIEeCKUe 1
XMMHUYECKHNE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI TTOJIYYEHHS YTIIEBOOPOIOB,
IpUHAICKAIINX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
7.0co0EHHOCTH ANEKTPOHHOTO CTPOEHUS
UXUMUYECKUX CBOMCTB CONMPSKEHHBIX
TueHoB, 1,2- u 1,4-npucoeTMHECHHE.
8.Ilonmumepu3anus CoOnpsKEHHBIX
JTUEHOB.

9.CniocoObI moTy4eHus ¥ IPUMEHEHNE
AJIKaIUCHOB.

10.Ankunsbl. 'oMOJTOTHYECKUH PsiI
AJIKUHOB,0011ast opMyJia, HOMEHKIaTypa
Y U30MEPHUSL.

11 DyeKTpOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJ AJIKHHOB, SP-
rUOpUIU3AIINS SJICKTPOHHBIXOpOUTAICH
aToma yriepoaa. duznueckuecBoiicTBa
AJIKUHOB.

12 . Xumudeckrue CBOMCTBA: peaKIuu
MPUCOEANMHEHUS, TUMEPU3ALIUU U
TpUMEpHU3alU, OKUCIICHHUS.
13.KucinoTHBIE CBOMCTBA aJIKHHOB,
MMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIE peakIMMHA TPOWHYIO
CBSI3b.

14Crnioco6bl oTy4YeHHs U IPUMEHEHNE
AITKUHOB

KJIaCCaM.

BbISBISTH FeHETUYECKYIO CBSI3b
MEX]y YTJIEBOJAOPOJaMH PA3TUYHbBIX
KJIACCOB U MOATBEPKIAThH €€ HATMYUe
YPaBHEHUSMU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCIIOJIb30BAHNUEM CTPYKTYPHBIX
dbopmyJ1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
yIIEBOAOPOJAHOIO ChIPbs (HEPTH,
IPUPOJIHBIN r'a3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
NPUMEHEHHUE TOJYyYaeMBbIX IPU FTOM
IPOAYKTOB.

Ncnonn3oBath 00I11ICHAYYHBIC
METO/IbI TTO3HAHUS

IPU CAMOCTOSITEIIBHOM
TUTAHWPOBAHUH, TIPOBEICHUH U
OTHMCAaHUU XUMUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06e30macHON
paboThI B JlabopaTtopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM

32



2.3

ApomaTuueckue
YTJIEBOJIOPO/IbI (apEHBI)

1ApomaTtudeckue yrieBoa0POIbI.
["'omomorudeckuii psi apeHoB, o0mas

dbopmyra, HOMEHKIIATypa U U30MEPHUSL.

Z2I1eKTPOHHOE U POCTPAHCTBEHHOE
CTPOEHHE MOJICKYJIbI OCH3071a.

HOCY/ABl M 000PYIOBaHUS, a TAKKE
paBUIaM OOpaILEHUs C BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKUUAMHU
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3llpasuno apomamuunocmu,
NPUMEPLLAPOMAMUYECKUX

CcoeOuHeHuUll.

dur3nUECKUe CBOMCTBA aPEHOB.
4Xumudeckne cBoiicTBa OCH30I1a 1
€roroMoJIOTOB: PEAKIIUH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE M YTJIEBOOPOTHOM
paauKae, peakiuy MPUCOSIMHEHUS,
OKHCJICHHE TOMOJIOI0B OCH30JIa.
5-6Peaxyuu s1exmpoduibHoco

s3amewenus. IIpencraBnenue 06
OPHUEHTHUPYIOIIEM JCHCTBUU
3aMECTHTEJICH B OEH30JIbHOM KOJIbIIE Ha
IIpUMEPE ATKIITbHBIX

paauKanoB, KapOOKCUIBHOM,
TUAPOKCHUIIbHBIN, aMHUHO- H HUTPOTPYIIII,
aTOMOB TaJIOT€HOB.

7OcobeHHOCTH XUMHUYECKUX
CBOMCTB crtHpota. llomumepusamnus
CTUpOJIA.

8Cnoco0b1 MOJTyYEHUS u
PUMEHECHHUE apoOMaTUYECKUX
yIIEBOAOPOIOB

BBITNOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
Y IPAKTUYECKUX padoT

10 MOJIYYEHUIO U U3YUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEPUMEHTA B (hOpMeE 3anucu
YPaBHEHUI COOTBETCTBYIOIUX
peakimii U JenaTh BHIBOJbI HAa UX
OCHOBE.

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEICIICHUS MOJIEKYJIIPHON
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPABHEHUIO XUMUYECKON peaKkIuu
Y TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB,
1o Macce (00bemMy) MPOAYKTOB
CropaHusl.

CamOoCTOATENBHO IUTAHUPOBATH U
OCYUIECTBJISTH CBOIO
NO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IpYyNNOBOW y4eOHOM eSITeIbHOCTH
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2.4

[TpupoaHbIC UCTOYHUKH
yIIIEBOJIOPOIOB U HX
nepepadboTKa

1.[TIpupoansIii ras.

[TorryTHBIC HEPTAHBIETA3HI.

2-3 HedTh 1 e€ mpoucxoxaeHue.
Croco0sl iepepaboTKu HeTH:
MeperoHKa, KPeKUHT (TePMHUYECKHA,

KaTaIMTUYECKUM ), puOPMUHT, TUPOIIU3.

[IponykTel mepepaboTKu HEPTH,
4. KaMeHHBI yroJib U NPOAYKTHI
ero rmnepepadoTKHU.

ILIOP - Xuwmus - 10 xnacc - Poccuiickas

siieKTpoHHas mKoJia (resh.edu.ru)

35


https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

UX MMPUMEHEHUE B MPOMBIIIJIEHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXAY Pa3TUYHBIMU
KJIaCCaMU YTJIEBOJ0POIOB

2.5

["astoreHnpon3BoHbIE
yTJI€BOJ0PO/IOB

19nekTpoHHOE CTpOEHUE
raJIOr€HONPOU3BOIHBIX YTIIEBOJOPOIOB.
Peaxiuu 3amenieHus rajJoreHa

Ha THUAPOKCHJI, HUTPOTPYTIITY,
[IUAHOTPYIITy, aMUHOTPYTIITY.
2]leiicTBUe Ha
raJIOTeHIPOU3BOIHBIEBOTHOTO U
CIIUPTOBOIO PACTBOPA IIETIOUH.
B3aumogericteue

JUTAJIOTCHAJIKAHOB C MAarHUEM U IIUHKOM.
JlonsTHE O METAIIIOOPTAHUYECKHIX
coeauHeHusx. Mcnonb3oBanue
raJIOTEHIPOU3BOJIHBIX B OBITY, TEXHUKE U
B CUHTE3E.

49JkcniepuMeHTATbHbIE METOAbI
H3y4YeHHsI BelleCTB M MX MpeBpaIeHui:
e JleMOHCTpauu:

— JeMOHcTpanus (U3NIEeCKUX CBONCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTB);

— Ka4yeCTBEHHBIE PEaKITUU
YTIEBOAOPOIOB PA3TUYHBIX KIIACCOB
(oOecuBeunBaHKEe OPOMHOM WIIU HOTHOM
BOJIbl, pACTBOpA MEpMaHraHaTa Kajus,
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B3aHMOH€ﬁCTBHe aliICTHUJICHA
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C aMMHA4YHBIM PACTBOPOM OKCHAA
cepebpa);

— o0pa3ibl mIacTMace, Kay4yKoB
PE3HHBIL;

— xosutekuu «Hedte» u «Yroby;

— BuaeopparMeHT «Bynkanuzamus
PE3HUHBD).

e JlabopaTopHBIE ONBITHI:

— O3HAKOMJIEHHUE C 00pa3laMu
MJIACTMACC, KAy4YyKOB U PE3UHBL;

— MOJIETMPOBAHUE MOJIEKYJI
yIIEBOAOPOIOB U
raJIOr€HONPOU3BOHBIX;

— TOJIyY€HHE METaHA U U3YUYECHHE €r0
CBOICTB;

— TIOJIyYE€HHE alleTUJIEHA U U3yYEHHUE €ro
CBONCTB.

o [IpakTuueckue pabOTHI:

Ne 1. Ilosmyuenue sTuneHa U U3y4eHHE
€ro CBOMCTB.

e PacuérHeie 3a/1aun:

— OIPEACIICHUE MOJIEKYIJISIPHOU
(opMyJIbl OpraHUYECKOTO BEIIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAILIMX B €T0 COCTAB;




— Hax0XJICHUE MOJICKYJISIPHOM (HhOPMYJIBI
OPraHUYeCKOT0 COSMHEHHUS IT0 Macce
(00BEMY) TIPOTYKTOB CTOPAHUS;

pacu€Thl M0 YPaBHEHUIO XUMHUCCKOM
peakiuu

Hroro no pazaeny

35

Pa3n

es 3. Kucjiopoacoaep:kaimue opranHudecKue coeTHHeHUust

3.1

CroupTtel. @eHOa

11

1.IlpenenbHbIE OJHOATOMHBIE CITUPTHI.
CrtpoeHue MoJiekyJ (Ha mpumMepe
MeTaHoJa 1 3TaHoia). ['oMoorudeckuii
psin, obmras hopmyia, u3oMepus,
HOMEHKJIaTypa U KjiaccupUKaIus
CIIUPTOB.

2 Ou3nYecKue CBOMCTBA CITUPTOB.
Bonoponnas cBsi3b.

XHWMHUYECKHE CBOMCTBA: PEAKLIUH
3aMeIIeHHUs], JeTUIpaTaIlii, OKUCICHNUS,
B3aUMOJICCTBUE C OPraHUYECKUMU U
HEOPTraHUYECKUMH KHUCITOTaMHU.
3KauecTBeHHas peakmus Ha
OJITHOATOMHBICCITUPTHI.
DU3MOTOTHYECKOE IEUCTBUE ITAHOJIA U
METaHOJIa Ha OPTaHW3M YeJIOBEKa.
4CriocoObl OJIy4eHHS U IPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

SIIpocTsie 3¢upbl, HOMEHKIIATYpa U
nzomepusi. OCOOCHHOCTH (PUBUUECKUX U
XUMUYECKHUX CBOMCTB.

PackpeIBaTh cMBICT H3ydaeMbIX
MOHATHH (BBIICATH UX XapaKTEePHBIC
MIPU3HAKH ) U IPUMEHSATH AT ITOHATHS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, JUIS1 OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHHIA.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
(hopMYII KUCIIOPOICOASPIKAIINX
OPraHUYECKHX BEIIECTB.
YcTaHaBIMBaTh MPUHAIICHKHOCTD
KHCJIOPOI0COEPKAIIINX
OpraHUYECKUX BEIICCTB

K OIPEIeNIEHHOMY KJIACCy MO0 COCTaBY
Y CTPOCHUIO, Ha3bIBaTh UX

110 CUCTEMAaTUYECKOH HOMEHKJIAType;
IIPUBOJIUTH TPUBHUAJILHBIC Ha3BAHUS
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6MHOroaTOMHBIE CITUPTHI:
STUJICHTIIUKOJIBY TIUTEPHH.
duznyueckre 1 XUMUICCKUECCBOMCTRA!
peaKIy 3aMeIIeHUs, B3aUMOICHCTBHE C
OpTraHUYECKUMH U HEOPTaHUYECKUMHU
KHCJIOTaMH, Ka4e€CTBEHHAS PEaKIIUS
Ha MHOTOQTOMHBIC CITUPTEHI.

1 du3nonornyeckoe IeiCcTBUE

Ha opranu3M yenoBeka. CrocoObl
MOJTYYCHUS U IPUMCHCHHE
MHOTOAaTOMHBIX CIIUPTOB.

8denon. CTpoeHne MOJICKYJIbI,
B3aMMHOCBJIUSHUE THIPOKCOTPYIIITHI U
O6eH305bHOTO sipa. duznyeckue
cBoOMcTBa (heHoa.

9 Ocob6eHHOCTH XUMUYECKHUX CBOMCTB
denouna.

KadectBennsie peakiyu Ha (HEHO.
TokcUYHOCTH (peHoa.

10 CriocoObI nosryueHus u
npuMeHeHue GpeHoa.
11®enondopmanbaeruaHas cMoyia

OTAEIBHBIX IPEACTABUTEIICH
KMCJIOPOJICOJIEPIKAIINX COCTMHECHUIA.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
puUMEHEeHHE, (PU3UICCKHUE U
XMMHUYECKHE CBOMCTBA, BAXKHCHUIIINE

CIOCOOBI OJIYYEHUS PEACTAaBUTENEH

Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOIEPKAIIUX COCAUHEHUI;
BBISIBJISITh TEHETUYECKYIO CBSI3b
MEKy HUMU U TOATBEPKIATh €€
HaJM4Yue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
peakiuii C UCHOJIb30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEIIECTB.
[TonTBepkaaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH
KHUCJIOPOJICOIEPAKAIITIX
OpraHUYECKUX BEIIECTB

OT (PYHKIIMOHAJIBHBIX TPy

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSL QaTOMOB Y TPYIII aTOMOB
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3.2

KapOoHnumnbsHbie
COCITUHCHHS:
QJBJICTUIBI U KETOHBI.

KapOoHOBBIE KUCTTOTHI.

CrnosxxHble 3pUpBHL.
Kupsr

21

1KapOoHMIIbHBIE COCTMHEHNS:
AJBJICTUIBIN KETOHBI. DJICKTPOHHOE
CTpPOCHHE

KapOOHUIBHON TPYTIIHI.

21" omMoJoruYecKue pSAabl ATbICTUIOB
UKETOHOB, o011as opmyia,
U30Mepus

¥ HOMCHKJIaTypa.

3du3nueckue CBOMCTBA

aJIbJICTUJIOB M KETOHOB.

B MOJIEKYJIaX; a TAaK¥Ke
OT 0COOCHHOCTH peaslh3aluu
Pa3IMYHBIX MEXAHU3MOB IPOTEKAHUS
peaKuuii.

OnuceIBaTh COCTaB, XUMUYECKOE
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4-5 XuMnudecKkne CBOMCTBA

aJbJCTUIOB M KETOHOB (peaKiuu
npucoenuHenus). [Ilpeocmasnenue o
Mexanuzme peakyuiiHyKkieo@uibHo2o
npucoeouHetusl.

OxuciieHHne ajIbAECTHI0B, KAUeCTBEHHEIC
peaKIuu aabJIeruoB.

6 CriocoObI MOTyUYCHHS U IPUMEHEHUE
aJIbJCTH0B HKECTOHOB.
7-801HOOCHOBHBIC TIPEICITbHBIC
KapOOHOBBIE KUCIOTbI. OCOOEHHOCTH
CTPOCHHS MOJIEKYJI KapOOHOBBIX KUCJIOT.
N3omepus u HOMEHKIIaTypa.
9®u3nUecKnecBONCTBA, BOAOPOIHBIE
CBSI3H.

10-11XumMuyeckne cBOMCTBA:
KUCJIOTHBIE CBOMCTBA, PEAKIIUS
aTepUdHKALINK, PEAKIIUN C YIaCTHEM
YTJIEBOIOPOIHOTOPAANKATIA.

12T TonsiTue 0 IIPOU3BOIHBIX
KapOOHOBBIXKHUCIIOT: CIIOKHBIC d(DUPHI,
AHeUOPUOBL, 2A/102eHAH2UOPUODL,

aAMUObL, HUMPUITIBL.

130co6eHHocTH CBOMCTB
MYPaBbUHOWKHUCIIOTBHI.
MHuoroo0pa3ue kapOOHOBBIX KUCIIOT.
140co6eHHOCTH CBOMCTB
HeTpeaeIbHbIX HapOMAaTUUECKUX

CTPOCHHUE U IPUMEHEHHUE )KUPOB U
YIJIEBOAOB, XapaKTepU30BaTh UX
3HAYCHHUE IS KUZHEAEATCTLHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMACHOCTh BO3/ICUCTBUS
HAa JKUBBIE OPraHU3MBbI ONPECICHHBIX
KHACITIOPOJICOIEPKAIITIX
OpraHUYECKUX BEIIECTB U MOACHSThH
Ha IpUMEpPax COoCOObl YMEHbIIIEHUS
Y TIPEIOTBPAIICHHS MX BPEIHOTO
BO3JICHCTBHSI HA OPTaHU3M YEJIOBEKa.
Hcnons3o0Bath 001IEHAYYHBIE
METO/IBI TIO3HAHUS

IIPY CaMOCTOSITETLHOM
ITAHUPOBAHWUH, TIPOBEICHUN U
OTHCAaHUHN XUMUYECKOTO
IKCIIepuMeHTa (J1abopaTopHbIC
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
Crnenosats npaBuiiam 0e30MacHOM
paboThI B TabopaTopun

IIPY KCTIOJIb30BAHIH XUMHUYECKON
MOCY/IbI U 000PYIOBAaHUS, & TAKKE
IpaBUIaM OOpaIlleHus C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJIHEHUS TA00PATOPHBIX OMBITOB
U IPAKTUYECKUX padoT

0 TTOJTYYCHUIO U U3YICHHIO
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KapOOHOBBIX KUCJIOT, TUKaApOOHOBBIX
KUCJIOT, THIPOKCUKApPOOHOBBIX KUCIOT.
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15IIpencraBUTENy BHICIIMX
KapOOHOBBIX KUCJIOT: CTEAPHHOBAs,
MaJbMUATHHOBAS,0JICHHOBAS,

JIUHO/Ie6as, TUHOIeH08as

KHCJIOTHI.

16Crioco6b! momyyeHus U

npyUMeHEHUE KapOOHOBBIX KUCIIOT.
17-18CnoxHble 2PUpHI.
["'omonoruueckuii psia,o61as hopmyna,
U30MEpHs U

HOMEHKJIaTypa.

19-20-XKwupsl: ctpoenue, pusndeckue u
XUMHUYECKHE CBOMCTBA JKUPOB: THIPOIIU3
B KHCJIOM U IIEJIOYHOM cpenax.
Oc00EHHOCTH CBOMCTB KHUPOB,

coJiep KalIuX OCTaTKH HETIPEACTbHBIX
KUPHBIX KUCIIOT. JKUpHI B IpHpoe.
21MpbL14 KaK COJU BBICIIUX KapOOHOBBIX
KHCJIOT, UX Mooiee aencreue. [lonamue

O curmemu4ecCKux mornumux cpedcmeax
(CMC)

OpraHUYECKHX BEIIECTB.
IIpencraBisTs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHUI COOTBETCTBYIOIIUX
peakLmii U JenaTh BbIBOJbI HAa UX
OCHOBE.

[IpoBOINUTH BEIYMCIICHHUS

JUTSI ONIPEACIICHUS MOJIEKYJIIPHON
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XMMUYECKOU peaKInu
Y TI0 MACCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaK)Ke Ha OIpPEEIICHUE JOJIN
BBIX0/Ia MPOAYKTa pEeaKIuu

OT TEOPETHUYECKH BO3MOYKHOTO.
CamMOoCTOATENBHO IUTAHUPOBATH U
OCYLIECTBJIATH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIINOBOM yueOHOU AESITEbHOCTH
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3.3

YraeBoabl

1006m1as xapakTepucTHKa yTiIeBOAOB.
Knaccudukanus yrieBooB (MOHO-, 14-
U TI0JIMCAXapH/Ibl).

Monocaxapubl: TI0K03a, PpyKTo3a,
prbo03a, raaKkTo3a, 1e30KCUpruo03a.
DuU3NYECKHUE CBOMCTBA U HAXOXKICHUE

B npupoe. Dorocunres.
20nmuuecxaauzomepus. Konvuamo-
yenmnasi

maymomepus Ha npumepe MoJleK)Jibl
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2n0K03bl, npoekyuu Xeyopca, a- u -
AHOMEpbL 2NIIOKO3bL.

3-4XuMHuYecKre CBOMCTBA TIIFOKO3HI:

C YYaCTHEM CHUPTOBBIX U aNbACTHIHOU
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITFOKO3BI.

[IprMeHeHUE TIIFOKO3bI, €€ 3HAUCHHE

B )KU3HEACATEILHOCTH OpPTaHU3MA.
S/lucaxapuibl: caxaposa, MajabT03a U
nakto3a. BoccraHaBiuBaronme u
HEBOCCTAHABJIMBAIOIINE TUCAXAPU/IBI.
I'maponus caxapo3sbsl. HaxoxneHue

B MIPUPO/JIC U PUMEHEHUE.
6.[Tomucaxapuasl: Kpaxmal, TIIMKOTCH
u LEJIJTI0JI03A. Ctpoenue
MaKpOMOJIEKYJT KpaxMalia, TJIMKOTeHa
Y LEJUTIOJIO3bI.

du3nyeCcKre CBOMCTBA Kpaxmasa 1
LEJUTI0I03bI. XUMHUYECKHE CBOMCTBA
KpaxMmaJia (TUIpoJin3, KaYeCTBEHHAs
peakius ¢ HoaoMm).

/XuMHUYecKue CBOMCTBA

LEJUTI0JI03bI (TUIPOJIN3, PEaKIIHs
MOJIy4eHHE 3(PUPOB HEIUITFOI03HI).
8Ilonstue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN MIETIK).
99KkcnepuMeHTAIbHbIE METO/IbI
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H3YYCHHS BEIIECTB 1 UX HpeBpameHnﬁ:
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e /leMOHCTpanuu:

— CBOWCTBa COUPTOB: pACTBOPUMOCTh
B BO/IE€, B3aUMOJCHCTBUE ATaHOJIA

C HATPUEM, OKUCIIEHUE ATUIIOBOTO CIIUPTA
JTUXPOMATOM KaJivs (BO3MOXKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— KA4YE€CTBEHHbBIE PEAKIINH AJIbJICTUIOB:
C aMMMAYHbIM PACTBOPOM OKCHJIA
cepedpa u ruapokcuaom meau(Il);

— XUMMHYECKHUE CBOMCTBA pacTBOpa
YKCYCHOU KHCIIOTHI.

e JlaGopaTOpHbIE OMBITHI:

— peakius TJIUIEepUHa C THAPOKCUAOM
meau(11);

— OKHCJICHUE ITUJIOBOTO CITUPTa

B QJIBJAETHU/I PACKAIEHHON MEIHOM
MIPOBOJIOKO;

— B3aHMMO/ICUCTBUE PACTBOPA IIFOKO3BI
¢ ruapokcuaom meau(1l);

— B3aUMOJICUCTBUE KpaxMajia C HOJIOM.
e [IpakTueckue paboThI:

No 2. Pemenue skciepuMeHTaIbHBIX
3a1a4 1o TeMe «CrnupThl U GEeHOIBDY;
Ne 3. Pemenue skcniepuMEHTAIbHBIX
3amad o TeMe «KapOoHOBBIE KMCIOTHI.
Cnosxxnble 3Gupb».

e PacuéTHbIe 3aJa4U;
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— oIpeaeneHNe MOJICKYIIPHON
(GhopMyIIbl OPraHUYECKOTO BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB DJICMEHTOB,
BXO/JISIIMX B €T0 COCTaB; MO0 Macce
(o0BeMy) IPOTYKTOB CTOpaHUS,

110 KOJINYECTBY BEIIECTBA (Macce,
00beMy) IPOTYKTOB PEAKIIUU U/ WITH
HCXOJTHBIX BEIIECTB;

— pelleHre pacuE€THHIX 3a/1a4

Ha OTIPECIICHUE JOJU BBIXOa MPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3MOKHOTO

LOP -Xumus - 10 knacc - Poccuiickas
baeKTpoHHas 1mKoa (resh.edu.ru)

Hroro no pazuneny
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Pa3znen 4. A3oTcoaeprxkaiiue OpraHudeckue coeIuHeHust

4.1

AMUWHEL.
AMUHOKHUCIIOTHIL. beaku

12

1 AMHHBI — OpraHUYECKUE
POU3BO/IHBICAMMHUAKA.

Knaccudukanus aMMHOB:
anudaTUIECKre U apOMaTUUYECKUE;
NePBUYHBIC, BTOPUYHBIC U TPETUUHBIC.
Crpoenue Mosekyd, oomias hopmyna,
U30MepHsi, HOMEHKJIATypa U (HU3ndecKue
CBOMCTBA.

2XWMHYECKOE CBOMCTBA aln(PaTHIECKUX
aMHUHOB: OCHOBHBIC CBOMCTBA,
ATKWINPOBAHUE, PEAKITUN

C A30TUCTOU KUCIIOTOM.

Conm aIKMIIaMMOHHS.

3AHWINH — IpeJICTaBUTETh AMUHOB

PackpsIBaTh cMBICT H3y4aeMbIX

NOHATUH (BBIIEIATH UX XapaKTepPHBIE
IPU3HAKHU) U IPUMEHATH 3T ITOHATHS

IIPY OTNTMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIs COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOI)
dbopmy a30TCoIEpPIKAINUX
OpTraHUYECCKUX BEIICCTB.
OnpenensiTh MPUHAIC)KHOCTD

a30ToCOoACPpIKAaUX BCIICCTB
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apomaTtu4deckoro psia. CtpoeHnue
aHwiIrHa. B3anMHOe BIHMsIHUE TPYIII
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aTOMOB B MOJIEKYJIC aHUJIUHA.
40Oc00EeHHOCTH XUMHYECKUX
cBolicTBaHMIMHA. KauecTBeHHBIE
peaKIuy Ha aHUJIMH.

CnocoObl OJTy4YeHHE U NPUMEHEHHE
anudaTHIeCKUX aMUHOB M aHUJIMHA

13 HUTPOOEH30171a.

SAmMuHokuciaoTHl. HoMeHknaTypa u
nzomepusi. OTAenbHBIC IPEACTaBUTEIN
0-aMHUHOKUCJIOT: TJIMIIAH, aJJAaHUH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usun, yucmeur. Onmuyeckast
uzoMepusi AMUHOKUCIOM.!

D- u L-amunoxuciome.

dusnueckre cBOMCTBA AMUHOKHCIIOT.
6XUMHYECKHE CBOIICTBA aMUHOKHUCIIOT
KakaM(pOTEPHBIX OPraHUYECKUX
COEIMHEHUM, pEAKIIUS
MOJIMKOHICHCAIINH, 00pa30BaHUE
MENTHUIHOU CBS3H.

{buonornyeckoe 3HaUCHUE
aMUHOKHCIOT.CUHTE3 NENTHIOB.
8benku kKak IPUPOTHBIC TTOJIUMEPHI.
[TepBuuHas, BropuyHast U TPECTUIHAS
CTPYKTypa OENKOB.

9XuMHnyeckue cBOiCcTBa OCJIKOB:
TUAPOJIA3, ICHATYpAIHs,

K OIpeeIEHHOMY KJIacCy M0 COCTaBy
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATHUYECKOM HOMEHKIIAType;
MIPUBOJUTH TPUBHAIBHBIC HA3BaHUS
OT/ICJIbHBIX MIPEIACTABUTEIICH.
XapaxkTepu3oBaTh COCTaB, CTPOEHHUE,
IpUMEHEHHE, (PU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYYCHHS TUITHYHBIX
NpeACTaBUTENIEH a30TCOAePIKAIIUX
COEINMHCHUH.

OnuceiBaTh COCTAB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OCIKOB;
MOSICHATh HA TTPUMEpPaX 3HAUCHUE
OeJIKOB JJIsl OpraHu3Ma yejoBeKa.
[TpoBOaUTE BEIYUCICHUS

JUJISL OTIPEICJICHUSI MOJICKYJISIPHOM
(hopMyJIBl OPraHUYECKOTO BEIIeCTBA
110 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €70 COCTAB,
a TaKXXe M0 YPaBHEHUSIM XUMHUECKUX
peaKuui.

Hcnons3oBath 001IeHAYYHBIE
METObI TTO3HAHUS

MIPY CaMOCTOSITEIBHOM
MJIAHUPOBAHUHU, IPOBEJICHUN U
OIMCAaHUN XUMHYECKOTO
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Ka4ueCTBCHHBIC PEAKITUU
Ha OCJIKH.
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10./lousmue 06 azomcooepicaujux
2emepoOYUKIUYECKUX COeOUHEHUSIX.
Tlupumuounossvie u nypurossie
OCHOBAHUI.

11Hykneunogvie kuciomol.cocmas,
cmpoenue u OUOIOSUYECKOePO.b.
129kcnepuMeHTAIbHbIE METObI
H3y4YeHHs BellleCTB ¥ MX NMpeBpaleHuli:
e J/[emoHCTpanuu:

— pacTBOpeHHUE OEIKOB B BOJIE;

— JIeHarypalus OJIKOB IIPU HarpeBaHUU;
— IBETHBIC PEAKIIUU OCIIKOB.

e [IpakTueckue padboOThI:

Ne 4. Pemenue skcnepuMEHTAIBHBIX
3a/1a4 M0 TeMe «A30TcoJIepKalue
OpraHUYECKUE COCTUHCHUS;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3aza4 1o teme «Pacrio3zHaBanue
OPraHUYECKUX COCIUHCHUI.

e PacuéTHbIC 3a/1a4Un:

— OIPEACIICHUE MOJIEKYJISIPHOU
dbopMyJIbl OPraHUYECKOro BEIIeCTBa

110 MacCCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOJSIINX B €r0 COCTaB; MO Macce
(00BEMyY) TIPOTYKTOB CTOpPaHHUS;

10 KOJIMYECTBY BELECTBA (Macce,

sKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MIPAKTUYECKUE paboThI).
CaMOCTOATENBHO TUIAHUPOBATH U
OCYILECTBJIATH CBOIO
MIO3HABATEJBHYIO JIEATEILHOCTD;
PUHUMATh aKTUBHOE y4acTHE

B IPYIIIOBON y4eOHOU AESITEIbHOCTU

IIOP -Xumus - 10 kmace - Poccuiickas
syeKTpoHHad 1mkoia (resh.edu.ru)
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00bEeMY) MPOAYKTOB PEAKIIMU

W/WJTA UCXOTHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTIpeJICIICHNE JT0JIA BBIX0/1a TIPOIYKTa
PEaKIMH OT TEOPETUIECKH BO3ZMOKHOTO

Hroro no pazneny

12

Pa3nen 5. BoicokoMoJieKy IsipHbIe COeAUHEHUS

5.1

BricokoMONEKYIIApHBIE
COEIUHEHUS

6

1OcHOBHbIE TOHITHUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHU:
MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3AIINH, CPETHSS
MOJIEKYJISIpHAs Macca.

20OCHOBHBIC METOJILICHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM —
TOJIMMEPHU3AIIHS 1

MOJINKOH ICHCAIIHSL.

dlpeocmasnenueo

cmepeopeynisAApHOCU U
HAOMONEKYIAPHOU CIPYKMype
NOAUMEPOB, 3ABUCUMOCTNb CBOUCME
NOJUMEPOB OM UX MOJIEKYIAPHO20 U
HAOMONEKYIAPHO20 CIMPOEHUSL.
3llomumepnbie MaTepuaisl. [ImacTmaccs
(MOTMATHUIICH, TIOJIUTIPOTIUIICH,
TIOJINBUHIIIXJIOPHUT, TIOJTUCTHPOJT,
MOJIUMETUIIMETAKPUIIAT, TIOJIMKApOOHATHI,
noymITUIIeHTEpeTANaT). Y TUIH3AUS U

Bnaners u3ydaeMbIMU XUMAUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
M3Yy4aeMbIX MOHSATUN U MPUMEHSITh
STU MOHSATHUS IPU ONTMCAHUU COCTaBa
U CTPOCHUSI BBICOKOMOJIEKYJIIPHBIX
OPTraHUYECKHX BEIIECTB,

JU1s1 OOBSCHEHUS OT/ACIIbHBIX (PAKTOB
U SIBJICHUH.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIIMHU TTOJIUMEPU3ALUN
Y MOJIMKOHACHCALINH.

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHUE
Kay4yKoB, Hanbosee
pacrpocTpaHEHHBIX BUIOB IJIACTMACC
1 BOJIOKOH.

Hcnonb3oBath 0011IeHAYYHBIE
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nepepaboTKa IMIaCTHKA.
43nacTOMeEphI: HATYpaIbHBIMU,
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CUHTETUYECKHE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3nna.

5BosokHa: HaTypaibHbIE (IIEPCTh,

IIEJIK ),HCKYCCTBEHHBIC (BHCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUECKHE
BOJIOKHA (KaIpoOH U JIaBCaH).

Tlonumepwvi cneyuanbHo2o Ha3HAYEHUs.
(meon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
6IKcnepuMeHTAIbLHbIE METO/IbI
H3y4YeHHs BellleCTB ¥ MX NMpeBpaleHui:
e JleMOHCTpaIuu:

— O3HaKOMJIEHUE C o0pa3iaMu
PUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
TTaCTMACC, KaydyKOB.

e [IpakTueckue padbOTHhI:

Ne 8. Perienue skcnepruMeHTaIbHBIX
3anay o teMe «Pacro3HaBanue
TUTACTMACC M BOJIOKOH)

METO/bI MO3HAHUSA
IPU CaMOCTOATEILHOM
IUTAHWPOBAHUU, TIPOBEICHUU U
OTMCaHUH XUMUYECKOTO
JKcrepuMeHTa (J1abopaTopHbIe
OTIBITHI U MIPAKTUYECKHE pabOTHI)

Hroro no pazaeny 6
OBILIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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11 KJIACC

Haumenosaunue
Ne KommuecTBo OCHOBHBIE BUBI IEATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe coaepkanue
/o 4acoB 00yJarOIIMXCs
y4eOHOTO0 MpeMeTa
Pa3znen 1. Teopernueckne 0CHOBBI XMMUM

1.1

CrpoeHue aroma.
[Tepnoauueckuii 3aK0H
u [lepuonnueckas
CUCTEMA XUMHUYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIAEP.
XUMHAYECKUN 31eMEHT. M30TOIBbL.
Kopnyckynapno-eonnogoti oyanusm,
0BOLCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbLE YUCIA.
DHEpPreTuYecKrue ypoBHU U MOAYPOBHH.
Atomuble opoutanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacnpenenenue 3JeKTpOHOB
110 ATOMHBIM OPOUTAJISIM;, NPUHYUN
MuHumyma sunepauu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(purypauu aroMoB 3eMeHToB [ — IV
NEPUOJI0OB B OCHOBHOM U BO30Y>KJICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOHPUTYpaLIUU
WOHOB.

llonusimue 06 3Hepeuu uonuzayuu,
9HepauLU cpooCcmea K I1eKmpOoHy.
DIJIEKTPOOTPULIATEIBHOCTbD.
Ilepnonnueckuit 3akoH u Ilepnoguueckas

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATHH (BBIEIATH UX XapaKTEePHBIC
PU3HAKK) U IPUMEHSATH 3T MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETHHBIX (DAKTOB U SBJICHHM.
PackppIBaTh CMBICIT IEPHOTUIECKOTO
3akoHa /. 1. MeHaeneeBa u
JIEMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOIIYIO,
O0OBSACHUTEIBHYIO U
IIPOTHOCTHYECKYO (YHKITHH.
XapakTepru3oBaTh JICKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUN) M HOHOB
XUMHUYECKUX dJieMeHTOB 1 — 4
NIEPUOJIOB ¥ X BaJICHTHBIC
BO3MOYXHOCTH, UCIIOJIB3YSI TIOHSATHS
S-, p-, d-37eKTPOHHBIC OpOUTAIIH,
SHEPTEeTUYECKHUE YPOBHH.

OOBACHATD 3aKOHOMEPHOCTHU
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MenpgeneeBa. CBs3b
[Teprnoanueckoro 3aKoHa u
[TeproanYECKO CUCTEMBI XMMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYCCKUX
3JIEMEHTOB 1 00pa3yeMbIX UMHU MTPOCTHIX
U CJIOHBIX BEIIIECTB I10 IpymnIaM 1
NeproiaMm. 3HAYEHHUE NEPUOINYECKOTO
3akoHa /[.1. Menneneena.
JKCIepUMEHTAIbHbIE METObI
U3y4YeHHUsI BelleCTB U UX MpeBPAIleHHIA:
e J/[emoHCTpanuu:

— Buabl Tabuu «Ilepuoanueckas
CHUCTEMa XMMHYECKUX DJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHUS CBOMCTB XMMHUUCCKUX
AJIEMEHTOB U UX COCJIMHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoanueckoi CUCTEMBI

. . MenneneeBa

HOP - Xumus - 11 knace -

Poccuiickas siaekTpoHHas
mkosa (resh.edu.ru)

1.2

CtpoeHue BemecTna.
MHuoroo6pa3zue
BEIIECTB

11

XuMH4deckast CBsI3b. BUIbI XUMHUYECKON
CBSI3U: KOBAJICHTHAs, MOHHA,
MeTaJuIndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN.
DHeprus v JyiuHa cBs3u. [lonspHOCT,
HaIMpaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOU CBs3U. KpaTHble CBsI3H.
BopopoaHas cBa3b. MeXMONEKYIApHBIC
B3aUMOJICUCTBHUS.

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUM (BBIJETSATH UX XapaKTEePHbIE
MPY3HAKK) U IPUMEHSTH 3TH OHATUS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEILECTB, 11 OOBSICHEHUS
OT/ICNIbHBIX (DAKTOB U SIBIICHHIA.
OnpenensiTb BUABI XUMUYECKOU
CBsI3U (KOBAJICHTHOM, MOHHOM,
METAJTUYECKOM, BOJOPOTHOM)

B COCIMHECHUSX, THII
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BaneHTHOCTh ¥ BaJI€eHTHBIE BO3MOXXHOCTHU
aToOMOB. [ ubpuouzayusi amomHvix
opoumaneti. CBS3b DJIEKTPOHHON
CTPYKTYPBbI MOJEKYH C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpUMepe COSTMHEHU 3JIEMEHTOB
BTOPOTO MIEPHOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX
coeauHeHux. CocTaB KOMILJIEKCHOTO
HOHA: KOMIUIEKCO00pa3oBaTelb,
muranabl. KoopauHannoHHoe 4ucio.
HomenknaTypa KOMIIIEKCHBIX
COeAMHEHUN. 3HAYEeHUE KOMILIEKCHBIX
coenuHeHun. [lonstue

0 KOOPAMHALIMOHHON XUMUH.
BemectBa MOJIEKYIJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

Turbl KPUCTAITNYECKUX PELIETOK
(CTPYKTYp) ¥ CBOMCTBA BEIIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. IIpencrasnenne
0 KOJIJIOMJIHBIX pacTBopax. CriocoObl
BBIpaKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi 10J1s BEIIECTBA B paCTBOPE,
MOJIsIpHasi KOHILIEHTpaius. HackieHHbie
Y HEHACBHIILIEHHBIE PACTBOPHI,
pacTBOpuUMOCTh. Kpucrtamioruaparsl.

KPUCTALIMYECKON PEIETKH
KOHKPETHOTO BEIIECTRA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
Onpenensarb BAIGHTHOCTh U CTETICHb
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB
B COCMHEHUAX PA3IMYHOTO COCTABA.
OOBACHSATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUJa XUMHUECKOU CBSI3U
Y TUIIA KPUCTAIIMYECKOW PEIIETKH.
[TpoBOIUTH BEIYMCIICHHUSI

C MCTIOJIb30BAHUEM TOHSATHSI
«MaccoBas J10J1s BEIeCTBA

B PacTBOpE»

HOP -Xumus - 11 xnacc -
Poccuiickas piaekTpoHHAas
mkona (resh.edu.ru)
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Knaccudukanus 1 HoMmeHKIIaTypa
HEOPraHMYE€CKUX BELIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsI BELECTB U UX MPeBpPaLlleHUIA:
e J/[eMoHCTpaLMu:

— MOJIEJIM KPUCTAININYECKUX PEIIECTOK.

e PacuéTHbIe 3a1a4un:

— C MCIIOJIb30BaHHUEM NOHATUH
«MaccoBas J10J11 paCTBOPEHHOTO
BEIIECTBA», «MOJISIPHAS] KOHIICHTALIHS

1.3

XUMHUYECKHUE pEAKIUU

19

Knaccudukanus XUMHUYECKUX peakui
B HEOPTaHUYECKOW U OPTAHUYECKOU
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
peBpAILEHUs SHEPTUH ITPU XUMUYECKHUX
peakimsx. TernoBbie 3hPEKThI
XUMHUYECKUX PEAKIIUH.
TepmoxumMuyeckre ypaBHEHHUS.
CKOpOCTh XUMUYECKOHN PEAKIUU, €€
3aBUCUMOCTH OT Pa3IU4HbIX (PaKTOPOB.
I'oMOreHHbIE ¥ T€TEPOTreHHBIE PEAKIIHH.
Karanu3 n katanuzaropsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBECHUS. DaKTOPHI,
BIIMSAIOLIME HA MOJIOKEHNE XUMUYECKOTO
paBHOBECHS: TeMIIEPaTypa, JaBJICHUE

PackpbIBaTh CMBICHT U3y4aeMbIX
HNOHATUH (BBIIEIATH UX XapaKTEPHbIE
IPU3HAKKN) U IPUMEHATH 3TH MMOHATUS
IIPY OIMCAaHHUH COCTaBa U CTPOEHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KnaccuduiupoBarb XuMuyeckue
PEeaKLMHU [0 Pa3IMYHbIM TPU3HAKAM
(4ucy U COCTaBy pearupyrommx
BEIIECTB, TEIIIOBOMY 3P deKTy
peaKkiyu, N3MEHEHUIO CTEIICHEN
OKHUCJIEHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO
KaTaJn3aropa u T.1.);
CaMOCTOSITEJILHO BHIOUPATH
OCHOBAHUS U KPUTEPUU

JUI KJTACCU(UKALUU XUMUYECKUX
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Y KOHIICHTPAIIUU BEIIECTB, y4aCTBYIOIIUX
B peakuuu. [ Ipunnun Jle [Hlatense.
DNEKTPOIUTUYECKAS TUCCOIUAIINA.
CuiibHBIE U CJTa0bIE JIEKTPOJIUTHI.
Crenenb nuccouuanuu. Aonnoe
npou3zeeodenue 600vl. Cpena BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
niesnioyHasi. Bomopoauelil mokazareib
(pH) pactBopa. I'maposns coei.
Peaxiiuu monnoro ooMeHa.
OKHCITUTETPHO-BOCCTAHOBHUTEILHBIC

peakuuu. CTENEeHb OKUCIEHUS.
OKucIuTENh U BOCCTAHOBUTEID.
[Iponieccrl OKUCTECHUS U
BOCCTaHOBJICHUs. BaxkHeiume
OKHCJIMTENIM U BOCCTAaHOBUTENU. MeTop
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PACILIABOB BELIECTB.
JKCIEePUMEHTAIbHbIE METObI
HU3yUYeHHUS BeleCTB H UX
NpeBpaLlleHUI:

e JleMOHCTpaIuu:

— Ppa30XKeHHUE MEPOKCUIa BOAOPOIA
B IIPUCYTCTBHUU KaTajln3aTopa.

e JlaGopaTopHBbIE OMBITHI:

— MPOBEAECHUE PEAKLIUN HOHHOTO
oOMeHa;

peaKuuil.

OOBIACHATH 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

C YUYETOM HX DHEPIETUUECKHUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOpPOCTH XMMHUYECKOU PEAKLIUH

B 3aBUCHUMOCTH OT Pa3IMYHBIX
(aKkTOpOB, a TAKXKE XapaKTep
CMEILIEHHS] XUMHYECKOT'0 PABHOBECHS
1O/ BJUSIHUEM BHEIIHUX
BO3JICUCTBUN (MIPUHIINI

Jle lllaTenwe).

PackpsiBaTh CyniHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKLMI TOCPEACTBOM COCTABJICHUSA
AJIIEKTPOHHOTO OanaHca 3THX
peakiuii; peakiiuii HOHHOTO OOMeHa
IyTEM COCTABJICHUS UX MOJHBIX U
COKpaIEHHBIX MOHHBIX YPABHEHHIA;
peakuuii THAPOJIN3a, PEAKIINT
KOMILIEKCOOOpa30oBaHUs

(Ha mpuMepe TUAPOKCOKOMILIIEKCOB
IIMHKA U aJTIOMUHUA).

[TpoBOIUTH U ONUCHIBATH
XMMHUYECKUN IKCIIEPUMEHT:
onpeaereHUe CPebl BOJIHBIX
pPacTBOPOB BELIECTB; IPOBEICHUE
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— OIpPEACIICHUE CPEIbl PACTBOPOB
BEILIECTB C TOMOIIbIO YHUBEPCAIBHOTO
WHJIUKATOpA.

e [IpakTueckue paboOTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB

Ha CKOPOCTh XMMUYECKOU pEaAKIINH;

Ne 2. BrnusiHue pa3nuaHbIX (pakTopoB

HA IOJIOKECHUE XUMUUECKOT'O PABHOBECHS;
Ne 3. Xumuueckue peakiiuu B pacTBOpax
AIEKTPOJIUTOB.

e PacuérHble 3a1auu:

— pacy€Thl MACChI BEIIECTBA

WM 00beMa T'a30B M0 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE

WK 00bEMY OJIHOTO U3 Y4aCTBYIOIIHUX

B PEAKIINU BEILIECTB;

— BBIYHCIIEHHE MAaCCOBOM JIOJIU U
MOJISIPHOWM KOHIIEHTPAILIMHU BEIIECTBA

B PacTBOpE;

— BBIYHUCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOYKTa
pEAKLMH, €CIIU OJHO U3 BEIIECTB JJAHO

B BUJIE paCTBOPA C ONPEAECICHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIIECTBA

peaKkiuii HOHHOTO OOMEHA; 3yYCHHE
BIIMSTHUS PA3NTUYHBIX (DaKTOPOB

Ha CKOPOCTh PEAKIUH U TTOJ0KEHUE
XUMHYECKOTO PAaBHOBECHSI.
CrnenoBaTh MpaBujiaM MMOJIb30BAHUS
XAMHUYECKOU TTOCYIOU U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpencraBisaTh pe3ynbTaThl
XUMUYECKOTO KCIIEPUMEHTA

B (hopme 3amnvcu ypaBHEHU N
COOTBETCTBYIOIINX PEAKIUI

U JIeJIaTh BBIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUS:

C UCTOJb30BAHUEM MOHATHS
«MaccoBast 10J1s BELIECTBA

B PAcTBOPE», a TAKIKE IO YPABHEHUSAM
XUMHUYECKUX PEAKLUI, B TOM YUCIIE
TEPMOXUMUYECKUE PACUETHI

LOP -Xumus - 11 xnacc - Poccuiickas

aiieKTpoHHag 1ikoia (resh.edu.ru)

Hroro no pazneny

39
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

31

[TomoxeHne HEMETAILIOB

B [leproinyeckoil cucteMe XMMHUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
O0COOCHHOCTH CTPOEHHUS X aTOMOB.
®du3nvecKre CBOMCTBA HEMETAILIOB.
AJI0TpOIIUS HEMETAJIOB (Ha IpuMepe
KHUCJ0poaa, cephl, pocdopa u yriaepoaa).
Bonopon. Ilonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA (pEeaKIuu

C METaJlyIaMU U HEeMETaJJIaMH,
BOCCTAHOBJICHUE OKCHUJIOB U COJICH).
I'mppuasl. TorIMBHBIE 3JIEMEHTHI.
I'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTy4YeHUs (PU3UIECKUE U
XAMHUYECKHE CBOMCTBA.
I'anorenoBogopoasl. Baxueiimme
KHUCJIOPOICOJIEpKAIIUE COSTUHEHUS
rajioreHoB. JlaboparopHbie u
IIPOMBIIUICHHBIE CITIOCOOBI MOTYYEHUS
rajoreHoB. [I[pruMeHeHne TaJIOreHOB U UX
COCMHECHUM.

Kucnopon, o3o0H. JIJaGopatopHbie u
MIPOMBIIILJICHHBIE CITIOCOOBI MOJyYeHUS
Kucaopoia. PU3NUECKUE U XUMUUYECKHE
CBOMCTBA KHUCIJIOPOJIa U 030HA; X
npuMeHeHne. OKCUIbI U IEPOKCHUIBI.

PackpbiBaTh cMBICIT H3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSTH 3TH MOHSATUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OT/CJIbHBIX (DAKTOB U SIBIICHUIA.
OOBACHATH 0011IME 3aKOHOMEPHOCTH
B UBMEHCHUU CBOMCTB HEMETAILJIOB U
WX COCIMHEHUMN ¢ YYETOM CTPOCHHUS
UX aTOMOB U TIOJIOKEHUS

B [lepronnueckoi cucreme
XUMHUYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapaxkTepu3oBaTh (OMKUCHIBATH)
o0I1ue XMMHUYEeCKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCMHEHUM, TOATBEPKIAs ATO
ONMCaHNE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuii.

CocTaBasTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii U peakiuii HOHHOTO 0OMEeHa
U PacKpbIBaTh UX CYITHOCTh

C MIOMOIIBIO AIEKTPOHHOIO OaslaHca
Y MOHHBIX YPABHEHHUM.

63




Cepa. HaxoxzaeHue B mpupoze, CriocoObl
MOTy4eHUs!, PU3HICCKIE M XUMUYECKHE
cBorictBa. CepoBOIOPOI, CYIb(DHIBI.
Oxcunpr cepbi(IV) u (V). Ceprucras u
CepHasi KUCIOTHI ¥ UX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHneHue cepbl U €€ COeTMHEHUH.
Azot. Haxoxaenue B npupo/ie, criocoobl
MOTy4deHUS, PU3HICCKIE M XUMUUYECKHE
cBoMcTBa. AMMUaK, HUTpUIbl. OKCHIBI
azoTa. A30TUCTasi M @30THAsI KUCIIOTHI U
ux con. OcOOEHHOCTH CBOMCTB a30THOM
KucnoThl. [IpumMeHenue azora u ero
COCIMHEHUI. A30THBIE yIOOPEHHUS.
®ocdop. Haxoxaenue B npupose,
CIOCOOBI MOTYy4YeHUs, (GU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcnnpl hochopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomeol.
[Tpumenenue pocdopa u ero
coenunenuii. Dochopubie ynodpeHus.
Yranepoa. Haxoxienue B mpupoze,
CHOCOObI MOTy4YeHUs], PU3NUECKHEe U
XUMHYECKHEe CBOMCTBA. OKCHIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCIMHECHUI

Ha KUBBIE OPTaHU3MBI; ONUCHIBATH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTSIX
MIPAKTUYECKOMN JEATENBbHOCTH
YyeJI0BeKa.

[ToaTrBepxaTh CyleCTBOBAHUE
TEHETUYECKOM CBSI3U MEXKIY
HEOPraHWYECKUMU BEIIECTBAMHU

C IOMOIIBIO YPABHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuuii.

[IpoBoauTH peakiumy,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIIECTB; paCIO3HABATh
ONBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax.

HaOmronaTh ¥ onuCHIBATDH
JIEMOHCTPAIMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITEJIbHO IUIAHUPOBATb,
MPOBOJIUTH U OTIUCHIBATH
XUMUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
paKkTUIecKue paboThI);
NPEACTABIATh PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yroibHas kuciaora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuwuii. HaxoxaeHnue B npupoje,
CIOCOOBI MOTy4YeHUs, (PU3NIECKUE U
XUMHu4eckue cBorcTea. Okcua
kpeMuusA(1V), kpemMHHEBasE KUCIIOTA,
cunukatsl. [I[puMeHeHrne KpeMHUs U €ro
coeauHeHuid. CTEKII0, €ro MoJIy4YeHHeE,
BU/JIBI CTEKOIL.

JKCIepUMEHTAIbHbIE METOIbI
H3y4eHHUs BElIeCTB U UX MPeBPallleHHIA:
e JleMOHCTpaIuu:

— 00pa3ibl HEMETAJIOB;

— TopeHwue cephl, pocdopa, xKemnesa,
MarHus B KUCIIOPO/IE.

e JIlaGopaTOpHBIE OMBITHI:

— KA4EeCTBEHHbIC PEAKIINHU

Ha HEOPTraHUYECKHUE NOHBI U KATHOH
BOAOPOJIA;

— TIOJIy4€HHE U COOHMpaHUE ra3oB.

e [IpakTueckue pabOThI:

Ne 4. Pemenue skciepuMEHTaIbHBIX
3a1a4 1o teMe «l amoreHsy;

Ne 5. Penienue s3xcrepuMeHTaIbHbIX
3anay 1o TeMe «Cepa U ee COeIMHEHUSD.

B (popMe 3aIucu ypaBHEHUH
COOTBETCTBYIOIINX PEAKIUI U AeiaTh
BBIBO/IbI HA UX OCHOBE.

CrienoBathb MpaBWIIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU U
J1a60paTOPHBIM 000PYI0BAHUEM.
[IpoBOaUTH BEIYUCIICHUS

[0 YPABHEHUSAM XUMHUYECKHUX
peaKuuii.

CamoCTOSTENBHO INIAHUPOBATH U
OCYIIECTBJISITH CBOKO
MO3HABATEIBHYIO JIESITEIbHOCTH;
MPUHUMATh AKTUBHOE YYaCTHE

B IPYNIOBOW y4eOHOM eI TeIIbHOCTH

IHOP - Xumus - 11 knacc - Poccuiickas
sjIeKTpoHHag 1ikoia (resh.edu.ru)
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Ne 6. Pemienne skciepuMEHTATBHBIX
3aja4 1o TeMe «A30T u hocdop u ux
COCTUHEHUS.

e PacuérHble 3anaun:

— BBIYUCIIEHHE MAcChl BELIECTBA

UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WU
00BEMY OJTHOTO U3 YYACTBYIOIIHUX

B PEaKIIMH BEILIECTB;

— BBIYMCJICHHE MacChl (00BbeMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
pEaKIuu, eCIu OJHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYKCIIEHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA
peaxuuu, eciiy OJHO U3 BEIIECTB JaHO
B BUJIE pAaCTBOpA C ONPEIEICHHON
MAaCCOBOM JIOJIEH PACTBOPEHHOIO
BELIECTBA;

— BBIYUCIJICHUE BBIX0/1a MPOAYKTa
peaKkiuyu OT TEOPETUYECKH BO3MOKHOTO

2.2

MeTtajuiel

23

[Tonoxenne metauioB B [lepuoauueckon
CUCTEME XUMHYECKUX IJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIIEKTPOHHBIX
000J109€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEMALII08 8 3eMHOUL Kope.

PaCKpBIBaTB CMBICJI U3y4aCMbIX

NOHATUH (BBIIETATh UX XapaKTepHBIE
NPU3HAKHN) U IPUMEHATH 3T ITOHATHS

IIPY ONTMCAHUU COCTaBa U CTPOSHUS
HEOPTaHUYECKUX BEIICCTB,
TUTsl OOBSICHEHUS OTJIETHHBIX (PAaKTOB
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OO6mme puznyeckne CBOWCTBA METAJIIOB.
[IpuMeHeHre MeTaIOB B OBITY, IPUPOJIC
1 TexHuke. CruiaBbl METAIOB.
DNEKTPOXUMHUUECKHUH sl HANPsHKEHU
MeTasuioB. O0mMe cnocoObl MOIYYEHUS
METaJJIOB: TUAPOMETALITYPTHs,

MMPOMETAJUTYPIHUsl, JIEKTPOMETAIUTYPIHUsl.

[TonsiTHE O KOPPO3UHU METAILIOB.
CnocoObl 3a1UThI OT KOPPO3HH.
OO111as1 XapakTeprUCTUKa METAIIIOB

| A-rpynnst [lepuoguueckoil cucteMbl
XUMHYECKUX 3JIeMeHTOB. HaTpuit n
KaJIMi: OJy4eHue, PU3NIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTHIX BEILIECTB U UX COCTMHEHHI.
OO1as xapakTepucTUKa METaNIOB

Il A-rpyminet [Teproanueckoii CUCTEMBI
XUMHYECKUX 3JIEMEHTOB. Maruui u
KaJIbLUI: MTOTy4YeHUe, PU3NYECKUe U
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTHIX BEIIECTB U UX COCTMHEHUI.
JKecTKOCTh BOJBI U CLIOCOOEI €€
YCTPaHEHHS.

AJIOMHUHMIL: TOTy4YeHue, Gu3nuecKue u
XUMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEUIECTBA U €r0 COSUHEHUH.
AmpoTepHbIe CBOICTBa OKCHA U

Y SIBJICHUU.

OOBCHATH 001LIME 3aKOHOMEPHOCTH
B N3MEHEHUU CBOMCTB 3JIEMEHTOB —
METAJIJIOB U KX COEIMHEHU ¢ yUETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [leproanueckoi cucreme
XUMHYECKUX 3JIEMEHTOB

. 1. Menneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMUYECKUE CBOMCTBA
METAJJIOB, X BaXKHEHUIIIUX
COCMHEHUMN, TOATBEPHKIAs ITO
ONMCaHNE TPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKHUX
peakiuii; NpUMEHEHNE METAJLJIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOM JIEATEIIbHOCTU
YeJIoBeKa, a TAK)KE UCIOJIb30BAHUE
WX JIJIA CO3/1aHUsI COBPEMEHHBIX
MaTEpPUAIOB U TEXHOJIOTHH.
OnuchIBaTh CIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3HUH.
PackppiBath CymHoCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPEICTBOM COCTABIICHUSA
3JIEKTPOHHOTO 0ajaHca ATUX
peaxKuuil.
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TUJIPOKCUIA ATIOMUHUS,
TUJIPOKCOKOMILICKCHI aJTFOMUAHMUSL.
OO6m1as XxapakTepuCTUKA METAJIJIIOB
mo0oyHbIX oarpymi (b-rpymi)
[Tepuoauyeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB.

DU3NYECKUE U XUMUYECKHE CBOMCTBA
Xpoma U ero coeaiuHeHud. OKkcuasl U
ruapokcuabl xpoma(Il), (1) u (VI).
XpoMatsl U TUXPOMATHI, KX
OKHCIINTENIbHBIE CBOKCTBA. [lomyuenue u
IIPUMEHEHHE XpOoMa.

Pur3nUEeCKUEe U XUMUYECKHUE CBOKCTBA
MapraHia 1 ero coeiuHeHuii. OCHOBHbIE
coeaunenus maprasia (1), (IV), (VI) u
(VI1). ITepmanranar kanus, ero
OKHCJIUTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
)Kese3a M ero coequHeHu. OKCUIbI,
runpokcuabl u con xenesa(ll) u (11).
[Tomy4yeHne u npUMEHEHUE KeJe3a U €ro
CILJIABOB.

Mens: nonydenue, puszndeckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHNE
IIPOCTOI0 BELIECTBA U €r0 COCIMHEHUM.
[unk: monydenue, GU3NYECKUE U
XMMHUYECKUE CBOWCTBA, IPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKIAAIOIINE XAPAKTEPHBIE
CBOICTBA U3Y4Ya€MbIX BEILIECTB,
pacro3HaBaTh ONBITHBIM ITYTEM HOHBI
METAJJIOB, IPUCYTCTBYIOIIHE

B BOJIHBIX PACTBOPAX.

[IpoBOIUTE U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
NPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO KCIIEPUMEHTA

B hopMe 3amicu ypaBHEHUM
COOTBETCTBYIOIIUX PEAKIUI U AeNaTh
BBIBO/IbI HA X OCHOBE.

CrnienoBathb MpaBIaM MOJIb30BaHUS
XUMHUYECKOUN MTOCYA0H U
1a00paTOPHBIM 000PYAOBaHUEM.
[TIpoBOAUTH BEIYUCIHEHUS

10 YPaBHEHUSAM XUMHYECKUX
peaKuuii.

CamoCTOSITENBHO NIAHUPOBATH U
OCYUIECTBJISTH CBOIO
MO3HABATEIBHYIO JIESITEIIbHOCTH;
MPUHUMATh AKTUBHOE Y4aCTHE

B TPYIIIOBOM YY€OHOM JEATEIIbHOCTH
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MPOCTOTO BELIECTBA U €T0 COCTMHEHUM.
AmdoTepHbIC CBOMCTBA OKCHJIA U
TUJPOKCHUIA [IUHKA, THAPOKCOKOMIIEKCHI
[IUHKA.

JKCIepUMEHTAIbHbIE METO/bI
U3y4eHNsl BELECTB U UX MpeBpPallleHUIA:
e J/lemoHCTpanuu:

— KOJUICKUMS «MeTalJIbl ¥ CILJIaBbDY;

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEJI0YHO3EMETBHBIX METAIIIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB).

e JlaGopaTopHBbIE ONBITHI:

— B3aMMOJEHCTBHE MIECJIOYHBIX U
IEJI0YHO3EMETBbHBIX METAJIJIOB C BOJION
(BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aMMOJICUCTBUE THIPOKCHIOB
AJTIOMUHMS 1 IMHKA C paCTBOPAMH
KHCJIOT M IIEJIOYCH;

— KayeCTBEHHbBIC PEaKIIMH Ha KATUOHBI
METaJIJIOB.

e [IpakTueckue paboThI:

Ne 7. Penienue 3KcriepuMeHTaIbHbIX
3a71a4 o TeMe «MeTasuibl TJIaBHBIX
MOATPYII»;

LOP -Xumus - 11 kiacc - Poccuiickast

hiiekTpoHHas 1mkoia (resh.edu.ru)
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Ne 8. Pemenne skciepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTaibl MOOOUYHBIX
MOATPYIIID.

e PacuérHble 3a/1aun:

— BBIYHMCJICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) IPOIYKTa
peaKIuu, €CIu OJIHO U3 BEIIECTB 1aHO
B BUJIE pACTBOPA C OMPEAECIECHHOMN
MAacCCOBOM J10JIEN PACTBOPEHHOTO
BEILIECTBA, UJIN UMEET MPUMECH;

— BBIYKCIIEHUE Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTA
peaKkIuu, eCIu OJIHO U3 BEIIECTB I1aHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO
BEILIECTBA;

— BBIYUCJICHUE BBIXO/1a MPOAYKTA
peakIuu OT TEOPETUUECKU BO3MOKHOTO

Hroro no pazgeny 94

Pa3znen 3. XuMus u ’Ku3Hb

3.1 | MeTobl O3HAHHS 9 Ponp xumuu B obecniedeHun PackpeIBaTh posib XUMUU B PEIICHUN
B XMMUH. YCTOWYMBOTO Pa3BUTHS YEJIOBEYCCTRA. YHEPTETUYECKHX, CBIPhEBBIX U

XUMUA U )KU3Hb

IlonsTue o HAay4YHBIX MCTOJax ITO3HAHUA

N MCTOJ0JIOTMHU HAYYHOI'O UCCJICTOBAHUS.

HaquHe IIPUHOUIIBI OpraHu3alin
XUMHUYECKOI'0O IIpOMU3BOJACTBA.
HpOMI)IH_IJ'ICHHble CITOCOOBI MMOJIyUCHMA

AKOJIOTUYECKUX TPOOIIEM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HaTpaBJIEHUS Pa3BUTHI XUMUIECKON
HAYKH U TEXHOJIOTHH.

[TpumeHsTH NpaBuiia 6€30MaCHOTO
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BaYKHEHIIINX BEILIECTB (Ha MpuMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMbliliieHHbIE
CIOCOOBI MOJTYYEHHUSI METAJUIOB U
CIIaBOB. XUMHUYECKOE 3arpsI3HCHHE
OKPYXaroUIEH Cpeibl U €ro MOCIECICTBHUS.
IIpobaema nepepabomku omxo006 u
no6ouHwvIX NPodyKkmos. Poib xuMuu

B 00€CIIEUCHUN SHEPTETUUECKON
0e3omnacHocTu. [lpunyunst «3enexoil
XUMUUY.

XHUMUS ¥ 300POBBE YEIIOBEKA.
JlekapcTBenHsble cpenctsa. [IpaBuia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poiib XUMUU B pa3BUTHHI
MEIULIUHBI.

Xumust . OCHOBHBIE KOMITOHEHTHI
numy. [Tumessie no6aBku. Poib xumun
B 00€CreueHnH MUIIEBON 0€30MacHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrtBa. berroBas xumus. [Ipasuia
0€30I1aCHOT0 HUCTIOL30BaHUS MIPENapaToB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XUMHUs B CTPOUTEINILCTBE. BakHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MAaTEPHUAJIOB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMH B IOBCETHEBHOM
KU3HU; a TaK)Ke MpaBuia
0€301acHOro MOBEICHUS B LIEIIAX
cOepekeHus 310pOBbs U
OKPY’KaroIEeH IPUPOTHOUN CPEIBIL;
MIOHUMATh OMMACHOCTh BO3JICUCTBUS
Ha >KUBBIEC OPraHU3MbI OMPEAECIECHHBIX
BEIIECTB, cMbICH mTokazarens [1/1K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBILICHUS U IPEAOTBPALLICHUS UX
BPEIHOTO BO3JCHCTBUS.
AHaIM3UPOBATH U KPUTHUECKU
OIICHUBATh MH(POPMAIIUIO, CBSI3aHHYIO
C XMMHUYECKUMU MPOIECCaMH U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaroUenl Cpeibl.

Hcnonb30Bath MoTyuYeHHBIC 3HAHUS U
npeAcTaBiieHus o cepax
NEeATEeIbHOCTH, CBSI3aHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJIOTHSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOEH Oyay1ieit
npodeccuoHanbHOMN NeATeTbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS TSl OOBSICHEHUS
Y TIPOTHO3UPOBAHUS SBJICHUH,
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XUMHUS B CEIIbCKOM XO35IUCTBE.
Oprannueckue 1 MUHEpaJIbHbIE
yIoOpeHus.

Heoprannueckue marepuansl
(KOHCTPYKIIMOHHBIE MaTepHaIbl, KPACKH,
CTEKJI0, KepaMuKa). Marepuarbl

IUIS DJIEKTpOHMKU. HaHOTEeXHOMOTHH

UMEIOIIUX €CTECTBEHHOHAYYHYIO
PUPOJy, IPOTHOZUPOBATH,
aHaJIM3UPOBATh U OIICHUBATh

C TIO3UIUH KOJIOTUUYCCKOM
0€30MMaCHOCTH MOCJIEACTBHS OBLITOBOM
Y TIPOM3BOJICTBEHHOM JCATEILHOCTH
YeJI0BEKa, CBI3aHHOM

¢ iepepaboTKO BEIIECTB;
UCIIOJIb30BaTh MOJYUCHHbBIC 3HAHUS
JUTSI TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBSI3aHHBIX

C XMMHECH.

[IpuHMMAaTh ydacTHe B 00CYKICHUN
po0JieM XUMHYECKON 1
AKOJIOTUYECKON HaMpaBJIECHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoOJjeMe U npeaarath

BO3MOJKHBIE ITYTU €€ PELLICHUS
IOP -Xumus - 11 knacc - Poccuiickas

ajieKTpoHHag 1ikoia (resh.edu.ru)

Wroro o pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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