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K CcO/IepKaTeIbHOMY pa3/ielly OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO OOIIETr0
oOpasoBanusi, yreepxaeHHoM npukazoM MBOY I'mmuazus Ne 2

oT «30» aBrycta 2024r. Ne274

YUPEXKOEHW 5

Padouas nporpamMma y4yeGHOro npeaMera « XuMHus»
st 10 — 11 xiaccoB (yriryOs€HHBIH ypOBEHBD),
B TOM YHCJI€ MHBAJIHU/IOB H JIUI C OTPAaHMYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI

HDOFDaMMa MOXET 6BITI> pPCAJIN30BaAHA IIPHU IMTOMOIIM AUCTAHIINOHHBIX 06D330BaTeJ'IBHBIX
TEXHOJIOTHI

Cocmasumens: memoouueckoe 00beOuHeHue yuumenel eCmecmeeHHbIX OUCYUNTIUH
MBOY I'umnazus Ne 24

Conep:xanue 00yyeHust

10 k1ace

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHMHU

[lpenmer W 3HaueHUWE OPraHUYECKOW XHMMHHU, IPEACTaBIEHHE O MHOrooOpasuu
OPraHUYEeCKUX COCTUHECHUM.

OJEeKTPOHHOE CTPOEHHME aTroMa yIjepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHMSL.
BasieHTHBIE BO3MOYKHOCTH aTOMa yriliepojaa. XMMHUYECKas CBA3b B OPraHUYECKUX COCIMHECHMSX.
Tunbsl rubpuau3anuy aTOMHBIX opOHTanel yriaeponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBs13U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THITBI IEpEeKpBIBAaHMSI AaTOMHBIX OpOHUTANEH, G- U T-
cBa3u. OpuHapHas, JBoWHAas W TpoilHas cBa3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKYJIax
oprannveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss crTpoeHMst opraHudeckux coenuHeHud A.M. DbyriepoBa M coOBpeMEHHbIE
MPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUYECKUX COEAMHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (GOpMyJbl pa3iIM4YHBIX BHUIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. M3omepusa. Buuapl wu3omepum: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKYNIax OpPraHUYeCKHX COECIUHEHUI
(MHIIyKTUBHBIA U M€30MEPHBIN 3 PeKThI).

[TpencraBienue o knaccudukanuu opraHuyeckux seuiects. [loHsTre o GyHKIIMOHATBHON
rpynne. 'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coeaunenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIIBHBIX NPEICTABUTENEH.

OcoOenHoct W Kiaccuukanuss  OpraHuyeckux  peakuud.  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

JKcnepuMeHTAIbHbIE METOAbI N3y4YeHHS BeleCTB U MX NpeBpalieHui

O3HakoMiIeHHE ¢ 00pa3liaMi OPraHUYECKUX BEIIECTB M MaTepruajiaMy Ha UX OCHOBE, OTBITHI
M0 TPEBPAIICHUIO OPraHWYECKHX BEIIEeCTB TMpU HAarpeBaHuu (TUIaBlIeHUE, OOYIIMBaHHE U
ropeHue), KOHCTPYHpOBaHUE MOJeNIel MOJIEKYJl OpraHUYECKUX BEIIECTB.

Yraesoaopoasl

Anxanbl. ['omonoruueckuil psa ankaHoB, oOuias ¢Gopmysa, HOMEHKIATypa U U30MEpHsl.
DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJIKaHOB, SP3 -THOpHIN3AIUs aTOMHBIX
opOuTaneii yrnepoaa, 6-cBsizb. Konghopmepuor. dusnueckre cBOiCTBa alKaHOB.

XHWMHYECKUE CBOMCTBA AJIKAHOB: PEAKLMH 3aMELICHUs, N30MEpU3aluH, JETUIPUPOBAHMS,
LUKJIN3alUY, NHPONN3a, KPEKHHIa, TOpeHus. Ilpedcmasnenue o Mexanusme peaxyull
PAOUKANLHO20 3aMeueHUs.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.



[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, LIHUKIOOYTaH) M OOBIYHBIX (IMKJIOIICHTAaH,
[IUKJIOT€KCaH) HUKIoaTKaHOB. CriocoOBI MOMyYeHHSs U PUMEHEHUE IUKIIOATKAHOB.

Ankensl. ['omonoruueckuil psi ankeHoB, o0mmas Gopmysia, HOMEHKIATYpa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ alKeHOB, Sp2 -THOpHIM3alisl aTOMHBIX OpOHTanen
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reomMeTpuueckas (uc-TpaHc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHWYECKHE CBOMCTBA: DPEAKUHMM IIPUCOCIAMHEHMs, 3aMEIICHHUS B O-
[IOJIOKEHHUE IIPU JABOMHOM CBSI3H, MOJMMEPU3ALUN U OKUCIEHUs. [Ipedcmasnenue o mexanuzme
peakyuu snekmpodunvrhoco npucoeounenus. llpaBnino MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JIBOMHYIO cBsA3b. CIOCOOBI MOTY4YEHUS U IPUMEHEHHE AJIKEHOB.

Ankanuensl.  Krnaccudukanms — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH IEKTPOHHOI'O CTPOSHUS U XUMHUYECKUX CBOMCTB CONPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. I[lommmepusanus conpsoKEHHBIX aueHOB. CrocoObl
IIOJIy4EHUS U IPUMEHEHHUE AJIKaJUCHOB.

Anxunbl. ['oMonOrHyeckuii paa alkuHOB, 00mas GopMmynna, HOMEHKIATYpa U U30MEpHsL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBONCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IIPUCOEANHEHN, JUMEPU3aluu U TPUMEpPU3aluy, OKUCICHHs. KUCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuy Ha TPOHHYIO CBs3b. CIOCOOBI
IIOJIyYEHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTuieckue yriieBoaoposl (apensl). ['oMonornyeckuii psii apeHoB, odiast popmyia,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
Ilpasuno apomamuunocmu, npumepvl apomamuyeckux coeourenutl. Puzndeckue CBOWCTBA
apeHoB. XMMHUYECKHe CBOMCTBA O€H30J1a U €ro rOMOJIOIOB: PEAKLUU 3aMeLIeHNs B O€H30JIbHOM
KOJIBLIE U YTJICBOJOPOIHOM paluKaie, peakiiyi IPUCOSAMHEHUS, OKHCICHHE TOMOJIOTOB OEH301a.
Ilpeocmaenenue o mexanusme peakyuil dnekmpoguivnoco 3amewenus. IlpencraBieHue o6
OpUEHTHUPYIOLIEM JEHCTBUU 3aMeCcTUTE]Ie B OEH30JbHOM KOJIbLIE Ha IMPUMEPE AJIKHIbHBIX
paauKanoB, KapOOKCWIBHOM, TMAPOKCUIBHON, aMMHO- M HUTPOTPYIMIbI, aTOMOB TaJOI€HOB.
Oco0OeHHOCTH XUMHYECKUX CBOMCTB cTupoia. [lomumepusanus crupona. CrocoObl osydyeHus u
IPUMEHEHNE apOMaTUYECKHUX YIJIEBOAOPOIOB.

[Tpuponnsbiii ra3. IlonmytHele HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaenue. KaMmeHHbIH
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu He(pTH: MEeperoHka, KPEeKUHT
(TepMHUUECKM, KaTaTUTUYECKU), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOECHHUE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOAOPONOB. Peaknum 3aMenieHus
rajJloreHa Ha TUJPOKCOTPYIILY, HUMPOSPYNNY, UUAHOSPYRRY, amunozpynny. JleficTBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHUPTOBOrO  pacTBopa IWénodyu. Bzammopelicteue
JUTaJIOTEHAIKAHOB C MarHueM WM UUHKOM. [lonsamue o MemanioopeaHudeckux COeOUHeHUsX.
Mcnonb30BaHue TralOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

BKCHepl/lMeHTaJIbHLIe METOAbI U3YYCHHUSA BEIIECTB U UX npeBpame}mifl

W3ydeHnne pU3NIecKux CBOMCTB yrIIeBOJOPOIOB (PACTBOPHUMOCTS ), KAUECTBEHHBIX PEAKIUI
YIIJIEBOAOPOIOB PA3IMYHBIX KJIAcCOB (0OecIBeUnBaHUE OPOMHOW HITM MOJHON BOJBI, pacTBOpa
NepMaHraHaTa Kajiwus, B3auMOICHCTBHE alleTUIeHa C aMMHUAYHBIM pacTBOpoM okcua cepedpa(l)),
KadeCTBEHHOE OOHapy)KEeHHE yTiiepofa M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOIYYCHHUE
STHJIEHA U HW3y4Y€HHE €ro CBOWCTB, O3HaKomiieHHEe C Koyutekiumsmu «Hedtb» m «Yromby,
o0pa3laMy TuIacT™Macc, KaydyKOB WM PE3WHBI, MOJCIUPOBAHHE MOJIEKYJ YTIEBOJOPOJOB H
TaJIOTeHIIPOU3BOJIHBIX YIIIEBOJOPOIOB.

Kucjiopoacoaep:kauye opranuueckue coeInHeHs

[IpenenpHble OmHOATOMHBIE COUPTHL. CTpoeHHE MOJEKyn (HAa MpUMEpe METaHoJa |
staHosa). ['oMonorudeckuii psij, odmas Gopmysa, n30Mepus, HOMEHKIIATypa B KJIacCU(UKAITHSI.



Ou3nyecKkue CBOWCTBA NPEICIBbHBIX OJHOATOMHBIX CHUPTOB. BOMOpOIHBIC CBSI3U MEXKIY
MOJIEKYJIaMH CIUPTOB. XMMHUUYECKHE CBOMCTBA: PEaKI[MH 3aMEeIlleHus, IeTHIpaTallii, OKHCIECHUS,
B3aMMOJICHCTBHUE C OPTAaHUYCCKUMU U HEOPTaHMUECKUMU KHucloTamu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE cHUpThl. JleiicTBHe »TaHOJa WM METaHONA Ha OpraHu3M 4enoBeka. CrocoObl
MOJTyYeHUS] U IPUMEHEHUE OHOATOMHBIX CITUPTOB.

[TpocTeie 3¢upsl, HOMEHKIIaTypa U u3omepusa. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKUX
CBOJNCTB.

MHoroaromMHble CHOUPTHI — STWICHIVIMKOIb M TIUUEpuH. DU3NUecKHe U XUMUYECKHe
CBOMCTBA: pEaKIUW 3aMEIICHUs, B3aUMOJCUCTBHE C OPraHUYECKUMH W HEOPTaHUYCCKUMU
KHCJIOTaMH, KauyeCTBEHHAasl peaklisi Ha MHOTOATOMHbBIE CIIUPTHL. [Ipedcmasnenue o mexanusme
peakyuti HyKieoguivbHozo 3ameujenus. JlefictBue Ha opranu3M yesnoBeka. CriocoObl Moy4eHus U
MPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enoin. CTpoeHne MOJIEKYIbI, B3AUMHOE BIUSHHE THIPOKCOTPYIIBI U OEH30JIBHOTO s/Ipa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB (eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcmdHOCTh (eHona. CrocoObl MONydeHHs] W MPUMEHEHHE (QeHoa.
®enondopManbaeriuaHas cMoa.

KapOoHuiabHBIE COCIMHEHUS — aIbJICTUIbI M KETOHBL. ODJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, o0mias ¢opmyina,
M30MEPUSL M HOMEHKJarypa. PU3MYEeCKUe CBOMCTBA aJbJETUIO0B M KETOHOB. XUMHUUYECKHE
CBOICTBa albJETU]IOB U KETOHOB: PEAKIHMM NpUCOeTUuHEHUs. [Ipedcmasnenue o mexanusme
peakyuii HyKieo@puibHo2o npucoedunenus. OKUCICHUE albJeTHI0B, KaUeCTBCHHBIC PEAKIIUN Ha
anbaeruabl. CrocoObl MOTy4YeHHs U IPUMEHEHHE allbJIETHI0B U KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJIHOOCHOBHBIX
MpeIeTbHBIX KAPOOHOBBIX KUCIIOT. BOTOPOIHBIC CBSI3M MEKY MOJICKYJIaMHA KapOOHOBBIX KHCIIOT.
XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius dTepuduKanuu, peakiuu ¢ y4acTueM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KHCIOTHL. [loHATHE O
MIPOM3BOJHBIX KApOOHOBBIX KHCIOT — CIIOXKHBIX 3(UpaX, aHeuopuoax, 2ano2eHaHsuopuoax,
amuoax, Humpunax. MHOrooopasue kKapOoHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEMPEIEIbHBIX
U apOMATUYECKUX KapOOHOBBIX KUCIOT, TUKAPOOHOBBIX KHCIIOT, THIPOKCHUKAPOOHOBBIX KHUCIOT.
[TpencraBuTeN BBICIIUX KApOOHOBBIX KHCIOT: CTCApUHOBAS, MAIBMHTHHOBAs, OJICHHOBAS,
JUHONIe8as, MuHoNeH08as Kuciomsel. CrocoObl MOTy4YeHUs U TPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnsie 3¢upsl. ['omonornueckuii psia, obmas GopMyna, U30Mepus U HOMEHKIIATYpa.
Ou3nyecKkue ¥ XUMUYECKHE CBONCTBA: TUIPOIN3 B KUCIION U IIEIOYHON Cpee.

Kupsl. Ctpoenue, pusnueckue U XMMUYECKHUE CBOMCTBA KUPOB: TMIPOJIU3 B KUCIOW U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIINX OCTATKH HETPEACTbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MpbUTa Kak COJM BBICHIUX KapOOHOBBIX KHCJIOT, WX Moroluee neictBue. [lowsmue o
cunmemuueckux morowux cpeocmeax (CMC).

OOmass xapaktepucTtuka yrieBoAoB. Krmaccudukamuss yriaeBogoB (MOHO-, IU- U
noycaxapuasl). MoHocaxapuael: TIIOKO3a, (PYKTO3a, eanakmosa, pubosa, oe3oxcupubosa.
dusnueckue cBoiicTBa M HaxoxkaeHue B mpupoge. Dotocunres. Onmuueckas uzomepus.
Konvuamo-yennas maymomepus na npumepe MoneKyivl 210K03bl, npoekyuu Xeyopca, o- u f-
anomepuvl 2n10K03bl. XUMHUYECKHUE CBOMCTBA TIIOKO3BI: PEAKIMU C yYaCTHEM CIUPTOBBIX U
QIBJIETUAHON TPYII, CIUPTOBOE W MOJOYHOKHCIOE OposkeHue. lIpuMeHeHHe TIIFOKO3bI, e€
3HaUEHUE B JKU3HENEATEIHHOCTH OpraHu3ma. Jlucaxapubl: caxapo3a, MalbTo3a H JIAKMO3d.
BoccranaBnmBaronye W HEBOCCTAHABJIMBAIOIIME IUCAXapuibl. [ WAPOIM3 JHCaXapHIOB.
Haxoxnenne B mpupone u mpuMmeHeHue. [lommcaxapuabl: Kpaxmal, TITUKOT€H M IEJUTI0NI03a.
CtpoeHre MaKpOMOJIEKYJI KpaxMaia, TIIMKOreHa U 1eJUTi0103bl. du3nueckre CBOWCTBa Kpaxmana
U IEJUTIOJIO3bl. XUMHUYECKHe CBOMCTBA Kpaxmala: THAPOJIN3, KAYECTBEHHAS PEAKIIUS C HOIOM.
XUMHYECKHEe CBOMCTBA LIEUIIONO3bI: THAPOIIN3, MoyueHue >QpupoB 1esntoiao3sl. [lonsarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



JKCNepUMEHTATbHbIE METO/IbI H3yYeHHUs BeleCTB U UX NMpeBpaleH it

PacTBOpUMOCTbh pPa3NUYHBIX CIOUPTOB B BOJE, B3aWMOJEWUCTBHE 3TaHOJA C HATPHUEM,
OKHCJICHUE 3TWJIOBOI'O CIMPTa B albJErWJ] Ha PACKAJIEHHOW MEIHOM INPOBOJIOKE, OKHCIICHUE
STWJIOBOTO CHHpPTAa AUXPOMATOM Kanus (BO3MOXXHO HCIOJB30BaHUWE BUIECOMATEPHUAIIOB),
KAueCTBCHHBIC PEAKIIMU Ha albJIerubl (¢ ruApokcuaoM muammuHcepeOpa(l) u ruapoxcuaoMm
menu(Il)), peakmust riunepuHa ¢ ruapokcuaom meau(ll), xuMuueckwe cBOWCTBa pacTBoOpa
YKCYCHOM KHCJIOTBI, B3aUMOJIEHCTBHE pacTBOpa IMOKO3bl ¢ rTujapokcugom  menu(lIl),
B3aMMOJICIICTBHE Kpaxmalla C HO/IOM, pElIeHHEe IKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMaM «CIHUPTHI U
denonby, «KapOboHoBbie KUCIOTHI. CIIOKHBIE Y3PUPBD».

A3oTcoepxkaiiue OpraHudeckne coeJMHeHus

AMHHBI — OpraHWYeCKHe TPOM3BOAHBIE amMmuaka. Kiaccudukanus  aMHUHOB:
amudaTuyecKkue U apoMaTHUECKUE; NIEPBUYHBIC, BTOPUUYHBIC U TpeTU4yHble. CTpOECHHE MOJIEKYIL,
obmas ¢opMyna, u3omMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHMMHUYECKOE CBOWMCTBA
amudaTHuecKuX aMUHOB: OCHOBHBIC CBOWCTBA, aIKHJIMPOBAHWE, B3aMMOJCHCTBHE MEPBHYHBIX
aMUHOB C a30THCTOM KucIoToM. Cony aIKMIaMMOHUS.

AHWIIUH — TIPEACTaBUTEIh AMUHOB apoMaTudeckoro psiia. CtpoeHue anwivHa. Baumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KauectBennple peaknuu Ha aHwinH. CrocoObl TOMYYeHHS W TPUMEHEHHUE amu(paTHIeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301a.

AwmunHokucinotel. Homenkiarypa u uzomepusi. OTaenbHbIe TPEACTABUTENH 0-aMUHOKUCIIOT:
[JIMLIWH, allaHuH, QeHUNANaHUH, Cepun, 2ymamunosas Kucioma, 1usut, yucmeur. Onmuveckas
uzomepusa amunoxuciom. D- u L-amunoxuciomser. Du3nyecKkue CBOWCTBA aMUHOKHUCIIOT.
XHUMHYECKUE CBOMCTBA aMHUHOKHCIOT KakK aM(pOTEPHBIX OPraHUYCCKHUX COCIMHCHHH, peaKIus
MOJIMKOHICHCAIINK, 00pa30BaHUE MENTHAHOW CBs3U. buosiormueckoe 3HayeHHWE aMUHOKHCIOT.
CuHTE3 ¥ TUAPOIU3 MENTHIOB.

benku kak mpupogHbIe mouMepsl. [lepBrdHas, BTOpu9HAs ¥ TPETUYHAS CTPYKTYpa OSIKOB.
XvMHYeCKUe CBOWCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbBIE PEaKIIUU Ha OEJKU.

TIousmue 06 azomcodepocawux cemepoyurkIudeckux coeounenusx. llupumuounosvie u
nypunogvle ocHosanus. Hyxneunosvie kuciomel: cocmas, cmpoenue u Ouo102uvecKkds pob.

IKCNEPHMEHTAJbHbIC METOAbI H3y4YeHHUs BEIeCTB M UX NPeBpalleHHil

PactBopenue GenkoB B Boje, ieHaTypalus OEIKOB IIPU HarpeBaHUU, [[BETHBIE PEAKIIMU Ha
OenKu, pelleHne HKCIEePUMEHTAIbHBIX 3a7ay MO TeMaM «A30TcoJepiKalllie OpraHu4ecKue
coequHeHus» U «Pacro3HaBaHne OPraHUYECKUX COCIUHEHHUN.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUSI

OCHOBHBIE TMOHSATHS XMMHUHU BBICOKOMOJIEKYJISPHBIX COEIMHEHUH: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETEHb IOJIMMEPU3AllN, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCAMHEHUIN — MOJIMMEpU3alUs U MOJHUKOH/IEHCAIHsL.
IIpeocmasnenue o cmepeope2yiapHocmu U  HAOMONEKYIAPHOU CMPYKmMype HOIUMEPOS,
3a8UCUMOCTb CBOUCTE NOTUMEPOSE OM UX MOJLEKVIAPHO2O0 U HAOMONEKYIAPHO2O CMPOECHUS.

[Tonmmepnbie MaTepuanbl. [lnacTMacchl (TIOMMATHIIEH, TOTUITPOTIUIICH, TIOIMBUHIIIXIIOPHUI,
HOJMCTUPOJI, TOTMMETHIMETaKpUIaT, HOJIUKapOOHAThI, MOMUATUIICHTepedTaIaT). Y TUIN3AIMs U
nepepaboTKa MIacTrKa.

OnactoMepsl:  HATypajdbHBIH  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIMH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypaibHble (XJOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH | JlaBcaH). [lonumepuvl cneyuanvbHo2o HazHaveHus (meghioH,
Kesnap, 31eKmponpogoosauue noaumepsbl, ouopasiazaemvie NOJIUMEPLL).



JKcnepuMeHTAbHbIE MEeTObI H3YYeHH sl BelleCTB U UX NMpeBpalieHuii

O3zHakoMjieHHe ¢ oO0pa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
Kay4yKOB, PpCILIEHHE OSKCIEPUMEHTAIbHBIX 3aJau Mo TeMe «Pacro3HaBaHue IIacTMacc u
BOJIOKOHY.

Pacuérnnie 3agaun

Haxoxaenrne MoneKyIsspHOH (HOPMYIIBI OPTaHUIECKOTO COSTUHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISAPHOU (OpMYIIbI OPraHUYECKOTo
coeuHEeHUs 1Mo Macce (00BEMY) MPOTYKTOB CrOPaHHUs, IO KOJUYECTBY BellecTBa (Macce, 00bEMY)
INPOJAYKTOB pEaKUUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYPHOH (HOpMYIIbI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WJIM CIIOCOOOB TOTy4YEHUS,
orpeziesieHue I0JIM BBIXOa MPOIYKTa PEeaklUy OT TEOPETUYECKH BO3MOMXHOTO.

MesxknpeaMeTHbIe CBSI3H

Peanuzanus MexInpenMETHBIX CBSI3eH NpU M3ydyeHUM opraHudeckoid xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
IIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO011e ecTecTBEHHO-HAy4yHbIE IOHSTHA: SIBIEHUE, HayuyHbId (akT, rumoresa, Teopwus,
3aKOH, aHalIM3, CUHTE3, Kiaccu(uKanus, HAOIIOJCHHE, M3MEpPEHHUE, IKCIEPUMEHT, MOMEIb,
MOJIEJIMPOBAHUE.

®du3uka: MaTepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BELIeCTBA, (PM3UYECKUE BEIMYMHBI, €IUHULIBI
U3MEPEHHUs], CKOPOCTh, JHEPIUs, Macca.

Buonorus: kinerka, opraHusM, sKocucrema, 6uocdepa, MeTaboJIM3M, HACIEICTBEHHOCTb,
aBTOTPOHBIA M TETEPOTPODHBIA THUI MHUTaHUS, OpoXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBO/BI, JKUPbI, HYKJICMHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hpie HCKOMaeMbIe, TOTUIHBO.

TexHonorus: nuuieBsle NPOAYKTHI, OCHOBBI PallMOHAJIBHOTO MUTaHMs, MOIOIIHNE CPEICTBA,
MaTepHabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 knace

Teoperuvyeckue 0CHOBbI XUMHMHU

AtoMm. CocTaB aTOMHBIX sifiep. XUMHUUECKH 35ieMeHT. 3oTonsl. KopnyckyasapHo-60110601
oyanusm, o0eolcmeennas npupooa snekmpona. CTpOeHHE 3IEKTPOHHBIX O000JI0UEK aTOMOB,
KBaHTOBBIE YKCIIa. DHEPreTUYECKUE YPOBHHU U TOAYPOBHU. ATOMHbIE opOuTanu. Knaccudukanus
XMUMHYECKUX IJJIEMEHTOB (s-, pP-, d-, f-amementsl). Pacmpenesnenue 371€KTPOHOB MO aTOMHBIM
opoUTaANAM, NpuHYun MurHumyma suepeuu, npunyun Ilaynu, npaeuno Xynoa. DIEKTPOHHBIE
KOH(UTypaluy aTOMOB JIEMEHTOB [IEPBOT0—YETBEPTOTO MEPUOI0B B OCHOBHOM U BO30YXIEHHOM
COCTOSIHUU, DJIEKTPOHHBIE KOH(UIypaluu HOHOB. [lonamue 00 sHepeuu uOHU3AYUU, IHEPUU
€cpoOCcmea K 21eKmpoHy. INEKTPOOTPULIATEIBHOCTD.

Ilepnonnueckuit 3axkoH u Ilepmoamueckas cucreMa XHMHUYECKUX dieMeHToB JI.M.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
AIIEMEHTOB C COBPEMEHHOW Teopueil CTpoeHusi aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX M CIOXHBIX BEILECTB IO TpyInam U
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMuyeckasi CBsi3b. BUIBI XMMHMUYECKOH CBSI3U: KOBAJIECHTHAs, MOHHAs, MeTalIndecKas.
Mexann3mbl 00pa3oBaHMsI KOBAJICHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-aKIIETITOPHBIN. DHEprus u
JUIMHA cBA3M. [losspHOCTh, HaNpaBIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOW CBs3HU. KpaTHble
cBs3u. Bogopoanas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTh M BaJIeHTHbIE BO3MOXKHOCTH aTOMOB. I'mOpuaM3anus aTOMHBIX OpOuTamnei.
CBsi3b DJIEKTPOHHOM CTPYKTYpbl MOJEKYJ C HX TIE€OMETPHUUECKUM CTpOEHHEM (Ha Hpumepe
COEIMHEHUI JJIEMEHTOB BTOporo mnepuona). llpencraBieHne 0 KOMIUIEKCHBIX COEIUHEHMSX.
CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JUranabl. Koopounayuounoe uucno.



Homenxnamypa komniekcHuiX coeounenuti. 3HaU€HUE KOMIUIEKCHBIX coequHeHuil. [lonsaTue o
KOOPAMHALIMOHHOW XMMHH.

BemecrBa MOJIEKYJIIDHOTO M HEMOJIEKYJISPHOIO CTpO€HHUsA. THIIBI KPUCTAIUIMYECKUX
pewEToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

[TonsiTne o aucnepcHsIx cuctemax. VICTUHHBIE pacTBOpPBL. [Ipedcmasnenue o KOJIIOUOHbIX
pacmeopax. CrnocoObl BBIPAKEHMsI KOHLIEHTPALMU PAcTBOPOB: MaccoBas J0JI BEIIEeCTBa B
pacTBOpe, MOJISIpHAs ~ KOHLEHTpauus. HacellleHHble ¥ HEHACBIEHHBIE  PaCTBOPHI,
pactBopuMOcTb. Kpucramioruaparst.

Knaccugukanuss u HOMEHKJIAaTypa HEOPraHHMYECKUMX BELIECTB. TpHBHANbHbIC HAa3BaHUS
OTJIENbHBIX NIPEACTABUTEIECH HEOPraHMYECKHUX BEIIECTB.

Knaccugukarus XuMUYEeCKUX peakiuii B HEOPraHMYeCKOW U OPraHN4YeCKON XUMHUH. 3aKOH
COXPAaHEHHs MAcChl BELIECTB; 3aKOH COXPAHEHMs M IPEBPAIICHUsS DHEPIHU IIPU XMMHUYECKHUX
peakuusax. Temosbie 3 (HEKTh XUMUYECKHX peakuuil. TepMOXuMHUYEcKue ypaBHEHHUS.

CKOpOCTh XMMUYECKOH peakinu, €€ 3aBUCUMOCTb OT pa3IM4yHbIX (pakTOpoB. 'oMOreHHbIE U
rereporeHHele peakuuu. Karanus u karaau3aTopsl.

OOparuMble U HeoOpaTMMble peakuud. XHUMUYecKoe paBHoBecue. Kowcmanma
Xumuyeckozo pasHosecus. PAKTOPBI, BIMAIOLIME HAa IIOJOKEHHE XUMHYECKOIO PaBHOBECHS:
TEMIIEPATypa, JaBICHUE U KOHLIEHTpALMM BEILECTB, y4acTBYHOIIMX B peakuuu. [Ipunnun Jle
[arensbe.

OnexTtponutuueckass jucconuanus. CunbHble W ciabble  3aeKkTposuThl.  CTeneHb
nucconyanuu. Honnoe npouszsedenue 600bi. Cpenia BOAHBIX PACTBOPOB: KUCIOTHAs, HEHTpallbHas,
menoyHas. Bogoponusiii mokasatens (pH) pactBopa. I'maponu3 comel. Peakuuum noHHOrO
oOMeHa.

OKHCIUTENIBHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHusd. OKUCIUTENb WU
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHs M BOCCTAHOBJICHUSA. BaXHEWIIWE OKUCIUTEIU H
BOCCTaHOBUTENIU. MeTO/] 37IEKTPOHHOT0 OajlaHCca. DJIEKTPOIN3 PaCTBOPOB U PacIlJIaBOB BEIIECTB.

JKCIepUMEHTAJIbHbIE MeTO/IbI H3yYeHHs BellecTB M UX NMpeBpalleHuit

PaznoxxeHne  mepokcuaa  BoAopoJa B NPUCYTCTBUM  KaTalu3aTopa,  MOJENIH
KPUCTAIJIMYECKUX pEIHIETOK, IMPOBEJECHHWE peakUuid HOHHOrO OOMEHa, OMpEENIEHHuE Cpebl
pPacTBOPOB € MOMOUIbIO MHAMKATOPOB, U3YYCHHUE BIIMSHUS Pa3IMUYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKON PEAKLIUN U TTOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi Xumus

ITonoxxenue HemertamuioB B Ilepuoanueckoi cucreMe XUMHUYECKHX dieMeHToB [[.M.
MeHnneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yrieposaa).

Bonopon. INonydyenue, pusmdeckne U XMMHYECKHUE CBOWCTBA: PEAKIMU C METALIAMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. Tonaugnsie snemenmol.

["anorensl. Haxoxkaenune B mpupoje, cocoObl MOMydeHHs, (U3UIECKUEe U XUMHUYECKUE
cBoiicTBa. ['amoreHoBoopoabl. BakHeline KHUCIOpOACOIEpKalllUe COEAUHEHUS TaIOT€HOB.
JlaGopaTopHbIe 1 TPOMBIIIIIEHHBIE CTIOCOOBI MOTyUEHHUS TaIOTeHOB. [IprMeHeHne rajJoreHoB 1 ux
COEMHECHUM.

Kucnopon, o3on. JlabopaTopHble W MPOMBINUICHHBIE CIIOCOOBI TMOJTYYEHHUS KHCIOpPOJA.
®u3nuecKkue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHUE KUCI0POAa U 030HA. OKCHUIBI U IEPOKCUIBI.

Cepa. Haxoxaenwne B mpupojie, CriocoObl moaydeHust, Gu3ndecKue i XUMHUIECKHe CBOMCTBRA.
Cepooaopon, cynbduabl. Oxeun cepsi(IV), okcun cepri(VI). CepHrictas u cepHasi KUCIOTHI U KX
conu. OcCOOEHHOCTH CBOMCTB CEpHOM KUCHOTHL. [IprMeHeHne cepbl 1 €€ COeTMHEHUI.

A3zot. HaxoxaeHnue B mpupoie, CiocoObl Moy4eHust, PU3nIecKue U XUMHIECKHIEe CBOMNCTBRA.
Ammuak, HUTpUbL. OKCHABI a30Ta. A30THUCTast U a30THAs KUCIOTHI U uX conr. OcoOeHHOCTH
CBOMCTB a30THOI KUCIOTHI. [I[pruMeHeHne a30Ta u ero CoeAMHEHU. A30THBIE YOOPEHHS.

®dochop. Haxoxnenne B mpupojae, CHOCOObI MONyYCHHS, (DUINUECKUEC W XUMUUYECKUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.



Memacghocpopnas u nupoghocgpopnas kuciromwl, ¢pocopucmas u pocgoprosamucmas
kucaiomsl. [Ipumenenne pochopa u ero coenunennii. DochopHbie y10OpeHHS.

Yrinepon, HaxoxkIeHWe B mpupoie. AIIOTporHbie Mogudpukanud. (Du3ndeckue u
XUMHYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcua yriepona(ll), okcun
yraepoaa(IV), yronpHas kucnora u €€ coau. AKTUBUPOBAaHHBIN yroib, adcopoyus. Pyrnepensi,
epagpen, yenepooHvle nanompyoku. IIpuMeHeHne NpocThIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl moiaydeHus, (Gu3nuecKue M XUMHYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHUsI U ero
coenuHeHuil. CTEKII0, €ro Mojay4yeHue, BUIbl CTEKIA.

[Tonoxxenne MetaioB B [lepuoauueckoii cucteMe XMMUUYECKUX 3J1eMEHTOB. OCOOEHHOCTH
CTPOCHHUSI DJIGKTPOHHBIX OO0OJIOUEK AaTOMOB METAIOB. Pacnpocmpanenue xumuueckux
1eMeHmo8-mMemannos 8 3emHou xope. OOmmMe Qunueckue cBoicTBa MetaiioB. [IpuMenenue
METaJIJIOB B OBITY U TexHUKe. CIJIaBbl METAIIJIOB.

DIEKTPOXUMHUYCCKHNA Psi/I HAMIPsDKEHUH MeTaimioB. O0IIHe criocoObl OMy4eHUsT METAIIIOB:
TUAPOMETAJUTYPIHUsl, TUPOMETAIUTYPIHUsl, dIEKTpoMeTaIyprusi. [loHsTHE 0 KOPPO3UH METAILIOB.
Crioco0pbI 3a1UTH OT KOPPO3UH.

OO6mas xapaktepuctuka MmeTtaioB IA-rpynmbsl [lepuognueckoit CUCTEMbl XHUMHYECKUX
aneMeHTOB. Harpwii u kanuii: monydeHnue, pu3MUecKue M XUMHUYECKHUE CBOWMCTBA, IPUMEHEHUE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapaktepuctuka metauioB IIA-rpynmnsr [leproauueckoil cucTeMbl XMMHUYECKHUX
3JIEeMEHTOB. MarHuii u Kanpluii: mofydyeHue, pusndeckre 1 XMMHUECKHUEe CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEHIECTB M X coeAnHEHUH. JKECTKOCTH BOABI M CIIOCOOBI €€ YCTpaHSHUSI.

AnIOMUHUH: ToNydeHue, (pu3ndeckre M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTrO
BEIIECTBA M €ro CcoeAnMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmiass xapakrepucTuka MeTajioB nobounsix noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAMHEHUH. OKCHUIBI U THIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AMXpPOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TosryueHue u npuMeHeHNe XpoMma.

Pusnyeckue M XHUMHUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHud. Baxnenmmue
coenuHenus mapranua(ll), mapranna(IV), mapranna(VI) u mapranua(VII). Ilepmanranar kanus,
€r0 OKHMCIINTENbHBIE CBOKWCTBA.

duznyeckue U XMMHUYECKHUE CBOMCTBA JKeJle3a U ero coequHeHU. OKCUIbI, THIPOKCUIBI U
comu xkene3a(Il) u sxenesa(Ill). [TomyueHre n npuMeHeHuUe eye3a U ero CIUIaBoB.

Du3nyecKne U XMMHYECKHE CBOMCTBA MEIH U €€ coenrHeHuil. [lonydyenne u npuMeHeHue
MeIU U €€ COCIUHEHUH.

[{uuk: momyuenue, Gu3nuecKrue U XUMUIeCKre CBOMCTBA. AMGBOTEpHBIE CBOMCTBA OKCHIA U
TUAPOKCUA LIMHKA, THIPOKCOKOMIUIEKCHI HUHKA. [[puMeHenne IMHKa U €ro COeIMHEHU.

JKCNepUMEHTAIbHbIE METO/IbI U3Yy4YeHHs BeleCTB U UX NMpeBpalleH Uit

N3yuenune 006pas3ioB HEMETAIIIOB, TOpeHUE cephl, hocdopa, Kene3a, MarHusi B KUCIOPOJIe,
M3YYEHHE KOJJIEKIIUU «MeTallbl U CIUIaBhI», B3aUMO/ICHCTBUE MIETOYHBIX U MIET0YHO3EMENbHBIX
METAJIJIOB ¢ BOJOH (BO3MOXXHO HCITOJIb30BAHWE BUICOMATEPHUATIOB), B3aHMMOJCHCTBHE ITUHKA W
JKele3a ¢ pacTBOPaMHU KHUCIIOT U IIeJIouell, KaYeCTBEHHbIE peaKIIMi Ha HEOPTraHNYEeCKHE aHUOHBI,
KaTHOH BOJIOPOJA M KATHOHBI METAJUIOB, B3aUMOJICHCTBUE THIPOKCHIOB ATFOMUHUS M IIMHKA C
pacTBOpaM# KUCJIOT U IIeJoYel, pelieHne SKCIePUMEHTANBHBIX 33a/a4 1Mo TeMaMm «[ ajmoreHsi»,
«Cepa u e€ coeTMHCHHS», «A30T U Pochop U UX COSTUHECHUS», «MeTaUThl TJIaBHBIX TOTPYIII,
«MeTtanibl MOOOYHBIX TOATPYIII.

XHUMHUA U KU3Hb

Ponp xumum B oOecriedeHUH yCTOMYMBOTO pa3BUTHs deloBedecTBa. [IoHITHE 0 HAYUHBIX
METOJIaX IMO3HAHUS ¥ METOJIOJIOTHH HAYYHOTO MCCIe0BaHus. HaydHble IPHHIIAITE OpraHu3alui



XUMHUYECKOT0 MPOu3BOACTBA. [IpOoMBITIIIEHHBIE CIIOCOOBI TOMYYSHHS BXKHEHIIMX BEIIECTB (Ha
npuMepe TMPOU3BOJCTBA aMMHAaKa, CEPHOM KHCIIOTHI, MeTaHOja). [IpOMBINIICHHBIE CITOCOOBI
MOJTyYEHUs] METa/NIOB M CIUIABOB. XHWMHYECKOE 3arps3HEHHE OKpPYKAMIIeH Cpeiabl U €ro
nociencteus. Ilpobnema nepepabomku omxo008 u noOOUHbIX npooykmos. Pollb XuMuu B
o0ecreueHnN YHEPTreTHIECKON 0€30MacCHOCTU. [Ipunyunsvl «3e1EHOU XUMUL.

Xumusi W 310poBbe uesoBeka. JlekapcTBeHHbIe cpenctBa. [IpaBmiia HCIIONB30BaHHS
JICKapCTBEHHBIX MpernapaToB. Poib XUMUM B pa3BUTHH MEIUIIHHEI.

XUMUS MHIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC 100aBKU. Poibh Xxumun B oOecrieueHUH
MUIIEBOH Oe30MaCHOCTH.

Kocmernueckue u mnapgroMepHbeie cpeactBa. beitoBas xumusi. [IpaBuia Ge3omacHOTro
WCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN YKH3HHU.

XuMUS B CTPOUTEIIHCTBE: BKHEHIIINE CTPOUTEIILHBIC MaTepHaibl (LIEMEHT, OCTOH).

XuMUs B CENBCKOM X03stiicTBe. OpraHnYecKue ¥ MUHEPAIbHBIE YOOPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepUAIIbI, KPACKH, CTEKJIO, KepaMuka. Mamepuaiwvl 0Jist
anexmponuxu. Hanomexnonoeuu.

Pacuérnbie 3amaun

Pacuétel: Maccel BemecTBa Wik 00bEMa ra30B MO H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Win 00bEMY OJHOTO W3 YYACTBYIOUIMX B PEAKIMHM BEIIEeCTB, MacChl (00bEMa, KOJWYECTBA
BEIIECTBa) IMPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBOpa C
onpeae€HHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHIIEHTpAllUh BEUIECTBA B PACTBOPE, JOJU BBIXOJA IPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H

Peanuzarus MexXnpeaMeTHBIX CBSI3€H IPH U3Y4YeHUU OOIIeH 1 HeopraHuuecKoi xumun B 11
KJIaCCE OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
Y TIOHATUH, IPUHSATHIX B OTAEIBHBIX PEIMETAaX €CTECTBEHHOHAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEeHHOHAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHaJM3, CUHTE3, KiaccuuKaius, MEePUOAUYHOCTb, HAOIIOJIEHUE, W3MEpPEHHUE, IKCIIEPHUMEHT,
MOJIETb, MOAECITUPOBAHHUE.

®usuka: marepus, MUKPOMHDP, MAKPOMHUP, aTOM, JJEKTPOH, NPOTOH, HEWTPOH, WOH,
M30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHBb, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOsSIHUE BEIIEeCTBa, IealbHBIN Ta3, (pU3ndecKkre BeTNUHUHbI, AHHHUIIBI H3MEPEHUS,
CKOpOCTb, SHEPTHs, Macca.

buonorus: knerka, opraHu3M, O3KocucTeMa, Ouochepa, MeradonM3M, MakKpo- U
MHUKPOAIJIEMEHTBI, O€JNKH, KUPBI, YIIEBOIbl, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BELIECTB U MOTOK YHEPIUU B DKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTIITUBO, PECYPCHI.

TexHonorus: XuMHUYECKasi IIPOMBILUIEHHOCTb, METAJUIYPIHUsl, CTPOUTEIBHBIE MaTEpHUabl,
CEIbCKOXO03SUCTBEHHOE IIPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMalieBTHUeCKas
MIPOMBILUIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKUX [IpEIaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.

I[lnanupyemMble pe3yabTaTbl OCBOCHHUS Y4eOHOI0 MpeaMeTa
JINYHOCTHBIE Pe3yJIbTAThI:
1) rpamaaHCKOro BOCIMTAHMS :
® OCO3HaHMUS OOYYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IpaB M 00si3aHHOCTEH,
YBaXXEHUA K 3aKOHY U IIPaBOIOPSIKY;
® [PEICTaBIICHUS O COLIMAIBHBIX HOPMaX M MPaBHUIIaX MEXKIMUYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATENBPHOCTH NPH CO3JaHUU y4eOHBIX
MIPOEKTOB, PEIICHUH YU€OHBIX U MMO3HABATENbHBIX 3a/1a4, BHITIOJTHEHUN XUMUYECKIX
IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX IPU aHAIKU3€E PA3IUYHbBIX BUJIOB Y4eOHOH 1eATeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS .

LIEHHOCTHOT'O OTHOILIEHHS] K UCTOPUYECKOMY U HAYyYHOMY HACIIEAUIO0 OTEUYECTBECHHON
XUMUHY;

YBa)KEHHsI K ITPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U IIPAKTUYECKOTO IPUIIOKEHUS
XUMHMH, OCO3HAaHUSA TOrO, YTO JAaHHbIE HAyKH €CTb pPE3yJabTaT UIMTEIbHBIX
HAOJII0/IEHUH, KPOMOTJIMBBIX AKCIEPUMEHTAIbHBIX MOMCKOB, IOCTOSIHHOIO Tpy/a
YUYEHBIX U IIPAKTHKOB;

WHTEpEeCa W II03HABATEIIbHBIX MOTHBOB B IIOJIYYEHUU M IIOCIEAYIOIIEM aHaJu3e
UH(POPMALIUHU O TIEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS .

HPaBCTBCHHOI'O CO3HAHUA, OSTUUCCKOI'O ITIOBCACHM,

CIIOCOOHOCTH OLCHUBATHL CUTyaAllUH, CBA3AHHBIC C XUMHWYCCKUMHU SABJICHUAMHU, U
INPUHHUMATh OCO3HAHHBIC PCIICHHA, OPUCHTUPYSACH HAa MOPAJIBbHO-HPABCTBCHHBLIC
HOPMBI 1 ICHHOCTH,;

TOTOBHOCTH OLICHUBATh CBOE IOBEACHUE U IMMOCTYIIKH CBOHMX TOB&pHHIGﬁ C HOBI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPAaBOBBIX HOPM U C y‘-IéTOM OCO3HaHUA HOCJICIICTBI/Iﬁ IMMOCTYIIKOB,

4) ¢popMHUpPOBaHHS KYJIbTYPBI 3/10POBbSI:

MOHMMAaHHS IIEHHOCTEH 3I0pPOBOTO U 0€30MacHOro 00pasa KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3MYECKOMY U ICUXMUYECKOMY
3]10pOBbIO;

coOmoieHnst mpaBwil Oe30macHOro OOpaleHuss C  BelecTBaMd B OBITY,
HOBCGHHGBHOI\/’I JKHU3HU, B TPYHOBOI\/JI ACATCIIBHOCTH, MMOHUMaHWA LCHHOCTU ITPAaBUJI
UH/IMBUYaJIbHOTO M KOJUIEKTMBHOTO O€30IaCHOTO TNOBEJEHHMS B CHUTYyalUsX,
YIPOKAIONINX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHMsI TOCIEACTBUH M HENPUATUS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
QJIKOT0J1s, HAPKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘I€6HO-I/ICCJ'ICI[OBaTCJ'II)CKOI\/JI ACATCIIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH M IPYTHX BUIAX JNCATCIHHOCTH,

YCTAaHOBKHM Ha aKTUBHOE y4YacTHE B PEIICHWU MPAKTUYECKUX 3a7ay COIHAbHOM
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHISCKOMY H3YUCHHUIO MPOPECCHI pa3IMIHOTO POJIa, B TOM YHUCIIE
HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUH 110 XUMUHU;

YBOKEHUS K TPYAY, JIOASM TpyAa U pe3yiabTaraM TPYJAOBOH AEATEIbHOCTH;
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIMBUIYaJbHOW TpaeKkTOpuu oOpa3zoBaHUs,
Oynymieil mpodeccuu U peaau3anii COOCTBEHHBIX KM3HEHHBIX TUTAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEW K XUMHH, HHTEPECOB M MOTpPeOHOCTEMH
00111eCTBa;

6) IK0JI0TMYeCKOr0 BOCIIMTAHUA

9KOJOTHYCCKH I_ICJ'ICCOO6p33HOPO OTHOIICHHA K [IMPUPOAC KaK HCTOYHUKY
CYHICCTBOBAHUA KU3HU HA 3CM.II€;



NOHUMaHMUs TJO0AJIBHOTO  XapakTepa SKOJIOTMYECKHX MpoOJieM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLIMAIIBHOM CPENIbI;
OCO3HAHMsI HEOOXOIMMOCTH HCIOJB30BAHUS IOCTIDKEHUM XUMHH JUIS PELICHHS
BOIIPOCOB PAllMOHATIBHOIO IIPUPOAOIIOIB30BAHNUS;

AKTUBHOI'O HENpUATUSA ACUCTBUM, MPUHOCALIMX BpEN OKPYXaroUleW NpUPOSHOU
cpeie, YMEHUS IPOTHO3MPOBATH HEOJIArONPUSTHBIE KOJIOTMYECKUE MOCIEACTBUS
IPEANPUHUMAECMBIX JCHCTBUN U IIPENOTBPALIATh UX;

HaJIM4YUS Pa3BUTOI0 SKOJOTMYECKOI0 MBIIUIEHUS, SKOJIOTHYECKON KYJIbTYPBI, OIIbITa
JEATEIIBHOCTH SKOJIOTMYECKON HAlpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMHU
B MO3HABATEIbHON, KOMMYHUKATHBHON U COIMAJIBHON MPAKTHUKE, CIIOCOOHOCTH M
YMEHUS aKTUBHO IPOTUBOCTOSATH UIE0JIOTUU XeModoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00OLIECTBEHHON IIPAKTHUKH;

MOHUMAaHUA ClieUM(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poju B (GOPMUPOBAHUU
paloOHAIbHOTO HAYYHOTO MBINUICHHS, CO3JAHUU IEIOCTHOTO MpPEICTaBICHHs 00
OKPY’KaIoIlleM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUH IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHruH Mpo0IeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;
yOEXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU ISl COBPEMEHHOM ITUBUIIU3ALINH: B €€
TYMaHUCTUYECKOW HAMpPaBICHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOUM 0a3bl
MaTepUaIbHOU KYJIBTYPBI, B PEIICHUH TJI00AIBHBIX TPOOJIEM YCTOMYUBOTO PA3BUTHUS
YeJIOBEYECTBA — CBIPbEBOM, HHEPreTUYECKOM, TMHUIIEBOM M  IKOJIOTHYECKOM
0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00ECIIEYECHUHN YCIIOBUM YCIICITHOTO TPY/la U
9KOJIOTUYECKH KOM(MOPTHON KU3HH KaXKI0T0 YeHa OOIIECTBA;
€CTECTBEHHOHAY4YHOW TPaMOTHOCTU: MOHMMAaHHUsSl CYIIHOCTU METOJOB IO3HAHWS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOIb30BATh MOJy4aeMble
3HAHUS IS aHAJIU3a U OOBSICHEHUS SIBIICHUI OKPYKAIOIIET0 MUPa U IPOUCXOASIINX
B HEM U3MEHEHU, YMEHUS JIeIaTh 000CHOBAHHBIC 3aKTFOYEHUSI HA OCHOBE HAyUHBIX
($aKkTOB ¥ IMEIOIIUXCS NAHHBIX C IENBI0 MOJIYUYeHHUs JOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTH CaMOCTOSITEJIBHO MCIOJIB30BaTh XMUMHYECKUE 3HAHUS JUISI PEIICHUS
poOJIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATENbCKON AEATENbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEMPEpPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHHUM 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iHuHbIX cdepax mnpodecCHoHaTbHON
JIeSITeIIbHOCTH.

MeTtanpeameTHsblie pe3yJbTAThI:
Ilo3naBaTebHbIE YHUBeEPCcAJbHbIE YUeOHbIE HeiCTBHS:
Baszoevie nozuueckue oeiicmeu:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaIU3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

OIIPENENATh LU AeATEIbHOCTH, 3a1aBasl apaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3YIbTAThl ACATCIBHOCTU C IMOCTABJICHHBIMU LCIIAMHA; HCITIOJIB30BATh
IIPU OCBOCHHMH 3HAHUM IPUEMBI JJOTUYECKOIO MBIIUICHUS: BBIACIATH XapaKTEpPHBIC
IMPU3HAKH MMOHATHH n YCTaHAaBJIMBAaTb nux B3aMMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIIUE MOHATUS ISl OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHUIA;
BI)I6I/IpaTI) OCHOBAHUA W KPUTCPUU A KJ'IaCCI/I(l)I/IKaIII/II/I BEHIECCTB U XHMMHUYCCKHX
peaKkuii;

YCTaHaBIUBATh IPUYNHHO-CIICACTBEHHBIE CBA3U MEXKIY U3Yy4acMbIMU SIBICHUSMU;



® CTPOWTH JIOTUYECKHUE pACCYKACHHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, [0 aHAJIOTHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYHMS B PACCMATPHUBACMBIX SBICHUSX,
(bopMyIHpPOBAThH BHIBOJBI U 3aKIIIOYCHUS;

® TPUMEHSATH B MpOLECCEe IO3HAHMS HCIONb3yeMble B XHMHH CHMBOJINYECKHUEC
(3HaKOBBIC) MOJIEITH, TPEOOPA30BBIBATH MO/ICIBbHBIC IPEACTABICHUS — XUMHUECKUN
3HaK (CHUMBOJ) 3JI€MEHTa, XUMHUYECKasi (opMyIia, ypaBHEHHE XUMUYECKON PEeaKkluu
— TpU peIIeHUH y4eOHBIX MO3HABATENBHBIX M IMPAKTHYECKHUX 3a/1a4, HPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHHS IS BBISIBICHHS XapaKTEPHBIX MPHU3HAKOB
U3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIH.

Bba3zoevie uccneoosamenvckue oeiicmeus:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHA;
dbopMymupoBaTh [ETWM W 33aJa4d HCCICJOBAaHUS, HCIOIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(OPMYITUPOBAHHEIC BOMPOCH B KAUeCTBE WHCTPYMEHTA TO3HAHUS H
OCHOBBI 11 ()OPMHPOBAHMSI TUIIOTE3Bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;
BJIQJIETh HABBIKAMHU CAMOCTOSITENIFHOTO IUJIAHUPOBAHHS W TPOBENCHUS YYCHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaOIOgaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEIILHO IMPOTHO3UPOBATH €T0 PE3yIbTaT, (HOPMYIHPOBATH 0OOOIIECHHUS ¥ BEIBOJIBI
OTHOCHUTEIIbHO JOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEAOBAHHUSA, COCTABIATh 0O0OCHOBAHHBIN
OTU€T O IpojeIaHHON paldoTe;
npUOOpeTaTh OMBIT YYEHHUYECKON HCCIEI0BATENbCKOW U TMPOEKTHON NeATeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

Paboma c ungpopmavueii:

® OpHUECHTHUPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX HMHGpOpMalUU (HAYyYHO-TIOMYJIspHas
JaUTepaTypa XUMHUYECKOTO COJEpXaHMSA, CIPaBOYHBIE IOCOOMS, PEecCypcChl
WnTepHera), aHanu3UpoBaTh MHQOpPMAIMIO pa3IUYHBIX BHUJIOB U  (GopM
IIPEJICTaBICHUS], KpUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HETPOTUBOPEUNBOCTD;

e (QopmynupoBaTh 3aIpPOCHl U MPUMEHSTH PA3JIMYHbIE METO/bI IIPU MOUCKE U 0TOOpe
uHpOpMaLIMK, HEOOXOJUMOM s BBINOJHEHHUS Y4YeOHBIX 3a1ad ONpeae’EHHOro
TUIA;

e [puoOperaTh  OMBIT  HCIHOJb30BaHMA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX IOUCKOBBIX CUCTEM;

® CaMOCTOSTENbHO BHIOMpATh ONTUMAIbHYIO (OpMYy MpeAcTaBlieHUus HUH(POpMaluu
(cxembl, TpaduKH, JUarpamMMbl, TAOIHIIbI, PUCYHKH U JIPYTHE);

® UCMOJb30BaTh HAayyHBIH S3BIK B KadecTBE CPEIACTBa NpU paboTe ¢ XUMHUYECKOM
uHpopmanuei:

® [PUMEHATh MEXIpeIMeTHbIE ((PU3NUeCKre U MaTeMaTUYeCKUE) 3HAKU U CUMBOJIBI,
dbopmyel, a00peBUATYpPHI, HOMEHKJIATYPY; UCIIOIb30BaTh 3HAKOBO-CUMBOJINYECKHE
CpEJCTBA HAIJISAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

e 33/1aBaTh BONPOCHI MO CYHIECTBY OOCYXKIaeMOW TeMbl B XOJie Jauajiora W/Wiu
JUCKYCCHHU, BBICKA3bIBATh UJIEU, (DOPMYIHPOBATH CBOM MPEJIOKEHHSI OTHOCUTEIBHO
BBITIOJIHEHMSI IPEAIOKEHHOM 3a/1a4H;

e BBICTYNaTh C TMpE3eHTAlel pe3yabTaTOB IO3HABATEIbHON JI€ATEIbHOCTH,
MIOJIyYEHHBIX CAMOCTOSITENIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUN
XUMHYECKOT0 AKCIIEPUMEHTa, MPAKTHUYECKONH paboThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, pealu3alui y4eOHOro NpoeKkTa, U (GopMyIUpOBaTh BHIBOJIbI



I10 Pe3yJIbTaTaM IIPOBEAECHHBIX UCCIEIOBAaHUM ITyTEM COIIACOBAHMS ITO3ULIUHI B XO/E
00cyxaeHuss 1 00OMEHa MHCHHUSIMHU.

PeryasitTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITENIbHO  TUIAHUPOBaTh W OCYHIECTBISITH  CBOKO  I[MO3HABATEIHHYIO
NEeSTeNIbHOCTD, Ompenessiss e€ Lelu W 3aJadyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh IMpEJIaraeMblii  aJrOpuTM JEUCTBUN NpU
BBIMIOJTHEHUH Y4YEOHBIX M HUCCIENOBATENbCKUX 3a/ay, BbIOMpaTh Haubosee
3¢ (deKTUBHBIH CMOCO0 WX pemeHuss ¢ Y4ETOM TMONYYCHHsS] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb  JCATEIBHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLIEHKH.

IIpeaMeTHbIE pe3y/bTATHI:
B 10 xmnacce:

c(OpMUPOBAHHOCTH MPEICTABICHUI: O MECTE U 3HAYEHUU OPraHUYECKON XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ poju B O0ECHEYEHHUU YCTONYMBOIO pPa3BUTHUS
YeJI0BEYeCTBa B PEUICHUH MPOOJIeM SKOJOTHYECKON, YHEPreTUUECKON U MUIIeBON
0€30MacHOCTH, B Pa3BUTUU MEAMLMHBI, CO3JAaHMM HOBBIX MaTepUaloOB, HOBBIX
HUCTOYHUKOB DHEPIrHH, B OOECIEUEHUH PALMOHAIBLHOTO MPUPOJOINOIb30BAHUS, B
(GOpMUPOBAaHUM MHPOBO33pEHHUS] W OOIIEeH KyJIbTYyphl UEJIOBEKa, a TaKKke
9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M MPUPOHOM
cpene;

BJIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUMI, KOTOpask BKIKOYAET: OCHOBOIIOJIAratoIine
MOHSTHUS. — XUMHYECKHUH 3JIEMEHT, aTOM, SAPO U dJIEKTPOHHAs 000JI0UKa aToma, s-,
p-, d-aromHbIe OpOHWTaNM, OCHOBHOE U BO30YKIEHHOE COCTOSIHHS aToMa,
rubpuau3anss  aTOMHBIX  opOWTaneil, HMOH,  MOJIeKyJa,  BaJEHTHOCTbD,
AIEKTPOOTPULATENIBHOCTh, CTEIEHb OKUCJICHHUS, XWMHUYECKass CBS3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN cCKeneT, QyHKIMOHAIbHAS TPYyIIIa,
pamukai, CTPYKTypHbIe (GOpMysl (pa3BEPHYTHIE, COKpalIEHHBIC, CKEJIECTHBIE),
U30MEpHUsl CTPYKTYpPHass W MPOCTPAHCTBEHHAs (TEOMETPHUYECKAs, ONMUUECKAs),
MU30MEpbI, TOMOJIOTHYECKHM psAJ, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- U
a30TCOJACpKALIUE OPraHUYECKUE COCAUHEHUS, MOHOMEp, IOJIMUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS; TEOPUH, 3aKOHBI (IIEPUONUECKUIA 3aKOH
J.1. MenneneeBa, Teopust CTpoeHHs opranmdeckux seuniects A.M. byrieposa,
3aKOH COXPAHEHMS MACChl BEIIECTB, 3aKOH COXPAHEHMS W IIPEBPALLCHHS SHEPTUU
P XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIMEe B OCHOBE IOHUMAaHUS NPUYMHHOCTH U
CHUCTEMHOCTH XMMHMUYECKHUX SIBICHUM; MPEACTaBICHUS O MEXAHU3MAaX XUMHUYECKHX
peakuuii, TepMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX UX IPOTEKaHUs,
0 B3aMMHOM BIIMSIHUM aTOMOB M TPYNI aTOMOB B MOJEKYNax (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTsr, opueHTanTsl | u I pona); dakrorornyeckue cBeneHUs O
CBOWCTBaX, COCTaBe, MOJYYECHHMH W O€30MaCHOM HCIOIb30BaHUM BaKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOW JESATENLHOCTH YesloBeKa, OOIINX
Hay4HbIX MPUHIUIIAX XUMUYECKOrOo MPOM3BOJACTBA (HAa MpPUMEpPE MPOU3BOJCTBA
MeTaHoJIa, epepaboTku HEPTH);

c(OPMHUPOBAHHOCTh yYMEHHUM: BBISBIATh XapaKTepHbIe TMPU3HAKA TOHSATHH,
YCTaHaBIUBATh MX B3aUMOCBSI3b, HUCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS TPU
ONMCAHUM COCTaBa, CTPOEHHUS M CBOMCTB OPraHUYECKUX COEAUHEHHUI;
c(OpPMHPOBAHHOCTH YMEHHIA:



UCIIOJIb30BaTh XHUMUYECKYIO CHUMBOJIUKY JJIi COCTAaBJIEHHUS MOJIEKYJSPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPAaBHEHMsS XUMHUYECKUX pEaKIUi M pacKpblBaTb MX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO 0ajaHca J3TUX peakluid, peakuuid HMOHHOrO OOMeHa MyTEM
COCTaBJICHUS UX MOJIHBIX M COKPAIIEHHBIX MOHHBIX YPABHEHUH;

M3rOTaBIMBAaTh MOJENIN MOJIEKYJ OpPraHMYECKHX BELIECTB JUIsl MIUTIOCTpPALMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMHPOBAHHOCTh YMEHHMI: yCTAaHaBIMBaThb IMPUHAIIECKHOCTh HM3Y4YEHHBIX
OpPraHMYECKHUX BELIECTB [0 MX COCTaBy M CTPOEHHUI0 K OINpeIeIEHHOMY
KJaccy/Tpynmne COeOIUHEHHWH, oOagambs WM Ha3BaHUS 110 CHCTEMAaTHYECKOM
Homenknarype (IUPAC) u npusooums TpuBMaNbHBIC HA3BaHUS JJII OTACIBHBIX
IIPEJICTaBUTENIE OPraHMYECKUX BEIIECTB (3TWJIEH, allETUJIEH, TOJYOJ], IVIMLEPHH,
STWJIEHIJIMKOb, (EeHON, (QopManbIeruy, ameranblIeru], aleToH, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, NAJIBMUTUHOBAS KUCIIOTHI,
[JIMLUH, aJaHuH, MajbTo3a, (PPYKTO3a, aHWIUH, TUBUHWJI, M30IPEH, XJIOPOIPEH,
CTHPOJI U JApYyTue);

c(OPMHPOBAHHOCTb YMEHUS ONPEIEATh BUJI XUMHUECKON CBSA3U B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);
c(OpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATh I[OJIOKEHHUS TEOPUU  CTPOEHUs
opranuueckux BemectB A.M. byrnepoBa ais 00bsICHEHHS 3aBUCHMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, (PU3MYECKUE U
XMMHUYECKHE CBOIMCTBa TUIMYHBIX NpPEACTaBUTENICH  pPa3IMYHBIX  KJIAcCOB
OpPraHUYECKHX BEIECTB: AJIKAHOB, LIUKJIOAJIKAHOB, aJIKEHOB, aJIKaJUEHOB, aJIKHHOB,
apOMaTHUYECKUX YTJIEBOJOPOAOB, CIUPTOB, ajlbJETHI0B, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX M CIIOKHBIX 3(QHUPOB, XHUPOB, HUTPOCOCTUHEHUH M aAMUHOB,
AMUHOKHCIIOT, O€JIKOB, YIJIEBOJ0B (MOHO-, TU- ¥ MIOJIMCaXapyI10B), WITIOCTPUPOBATh
TEHETHUUYECKYIO CBSI3b MEKIYy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX
peakuuii ¢ UCIONIb30BaHUEM CTPYKTYPHBIX (popMyII;

c(OPMHPOBAHHOCTh YMEHUS MOATBEP’KAATh Ha KOHKPETHBIX MpHMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOMN CIOCOOHOCTH OpPraHMYECKUX COETMHEHUI OT KPATHOCTH
U THUIa KOBAJIEHTHON CBS3U (G- U T-CBA3M), B3aMMHOI'O BIMSHHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTb YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO ChIPbS
(He(Th, MPUPOAHBIN Ta3, Yroyb), CHOCOOBI €ro MepepabOTKU U TMPAKTHUECKOE
IpPUMEHEHNE IPOAYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BJIAJICHHUS CUCTEMO 3HAHUI O €CTECTBEHHO-HAYYHBIX METOAX
MO3HAHUs — HAOJII0IEHUH, U3MEPEHNUHU, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (PeaTbHOM
Y MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUS TNPUMEHATH OCHOBHBIE ONEpallMd MBICIUTEIbHOM
NeSITeIbHOCTH — aHaJU3 W CHUHTE3, CpaBHEHHE, 0000IeHHe, CHCTEeMaTHU3aLUIo,
BBISIBJICHHE MTPUUYMHHO-CJIEICTBEHHBIX CBA3EH — NJIs1 U3y4EHUs! CBOMCTB BELIECTB U
XUMHUYECKHX PEaKIuii;

c(OpMUPOBAHHOCTh YMEHMN: BBIABIATH B3aUMOCBSI3b XUMHYECKHX 3HAHUU C
MOHATUSIMM U TIPEACTABICHUSMHU JIPYTMX €CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0ojiee OCO3HAHHOI'O IMOHMMAHUS CYHIHOCTH MAaTepUalbHOTO €IWHCTBA MHpa,
HCIOJIb30BaTh CHCTEMHBIE 3HAHUS 10 OPraHUYEeCKOW XHMHUHU ISl OOBSICHEHUS U
IIPOrHO3MPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOY;
c(OpMUPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHI MO XHUMHUYECKUM (opMmysaM u
YPaBHEHUSAM XHMMHUYECKUX pPEaKUUil € HCIOIb30BaHUEM (U3HUYECKUX BEITUYHUH



(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HAXOXKICHUIO XUMHUYECKOH (opMysbl
BELIECTBA 110 U3BECTHBIM MAacCOBBIM JIOJIIM XMUMHMUYECKHUX 3JIEMEHTOB, IPOAYKTaM
CrOpaHusl, IIIOTHOCTU Ta3000pa3HbIX BEIECTB;

e chOPMHUPOBAHHOCTb YMEHHI: MPOTHO3MPOBATh, AHAIU3MPOBATH M OLIEHUBATH C
MO3UIMI  JKOJIOTWYECKOW  0e30MacHOCTH  MOCHEACTBUS ~ OBITOBOW U
IPOM3BOJICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOW ¢ MepepadOTKOM BEIIECTB,
UCIIOJIb30BATh MOJYYCHHBIC 3HAHUS J1JISl IPUHATHUS TPAMOTHBIX PELIeHHH pobiieM B
CUTYallUsIX, CBSI3aHHBIX C XUMHEN;

e chOopMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUIAHUPOBATb U MPOBOJIUTH
XUMHUYECKUHM HKCIEPUMEHT (MOJy4YeHHEe W H3y4eHHE CBONCTB OPraHUYECKUX
BEIIECTB, KAUECTBEHHBIE PEAKIMH YIJIEBOAOPOJOB pa3IMYHbIX KJIAaCcCOB U
KHCIJIOPOJCOAEPKAIIMX OPraHMYECKUX BEUIECTB, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3aJa4 10 PAcCHO3HABAaHUIO OPraHMYECKUX BEIIECTB) C COONIOJEHUEM MPAaBHUI
Oe3omacHOro oOpamieHus ¢ BellecTBaMU M J1aOOPaTOpPHBIM 00OPYIOBaHHEM,
dopMynupoBaTh I1€JIb HUCCIIEJOBAHMS, NPEICTaBISATbH B PA3IUYHON (opme
pe3ynbTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTH;

e c(opMHUPOBAHHOCTH YMEHMIA:

e coOmomaTh TNpaBWIIa HKOJOTHYECKH IEIeCO00pPa3HOrO MOBENEHHs B OBITY H
TPYJAOBON JAESITENBHOCTH B LIEISX COXPAHEHUS CBOErO 3/10pPOBbs, OKpYXKarolleu
MPUPOJHOMN Cpeabl U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

® O0CO3HaBaThb ONACHOCTb TOKCHYECKOTO JIEHCTBUS HAa JKUBBIE OpraHU3MBbI
onpeAeNEHHbIX OPraHMYECKUX BEIIECTB, HOHMMAas cMbIci nokasaresns [T/1K;

® aHaJIM3UPOBATh 11€71€cO00Pa3HOCTh MPUMEHEHHS OPraHUYeCKHMX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJB3a;

e Cc)OpMHPOBAHHOCTh  yYMEHHH:  OCYIIECTBIATH  IEJICHANIPABIECHHBIM  IOMCK
XUMHUYECKON MH(OpMaLMK B pa3IMyYHbIX UCTOUYHMKAX (HayyHas U yueOHO-Hay4yHas
JaUTEpaTypa, CpeacTBa MaccoBO MHGpopmanuu, MHTEpHET U Apyrue), KpUTHUECKU
AHAU3UPOBAMb XUMUUECKYI0 HHPOPMAIIHIO, nepepabamuléams €€ U UCnoIb3068amb
B COOTBETCTBUU C MMOCTABJICHHON yueOHOIl 3a1aueii.

B 11 knacce:

c(hOopMUPOBAHHOCTH MIPEICTABICHUI: O MATEPUATIHBHOM €MHCTBE MHUPA, 3aKOHOMEPHOCTIX
M TI03HABAEMOCTU SIBIICHUW MPUPOJBI, O MECT€ U 3HAYEHHMH XUMHUU B CHUCTEME
€CTECTBEHHBIX HAyK M €€ poii B O0ECIEeUEeHHWHU YCTOMUMBOTO Pa3BUTHS, B PEIICHUU
npo0sieM SKOJOTHYECKOW, HHEPreTHYeCKOW W MHUINEBOM O0€30MacHOCTH, B Pa3BUTHH
MEUIIMHBI, CO3/TaHNY HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOUHUKOB YHEPIHH, B 00ECIICUYCHUHN
paloHaIbHOTO MPUPOJONONB30BaHMs, B (HOPMHUPOBAHHH MHPOBO33PEHUS W 0O1Iei
KYJIbTYpbl YEJIOBEKa, a TaKKe AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3/I0POBBIO U IPUPOJHON Cpee;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJArAOIINE
MOHATUS — XUMUYECKUN DJIEMEHT, aTOM, SIIPO aToMa, M30TOIIbI, AIEKTPOHHAST 000JI0UYKa
aToma, s-, pP-, d-aToMHBIE OpOWTaNIHM, OCHOBHOE W BO30YKIEHHOE COCTOSHHUS aroma,
TUOpU I3 aTOMHEIX opOuTanei, HOH, MOJIEKYJa, BAJIEHTHOCTbD,
ANEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJEHTHAs,
WOHHAs, METAJUTMYECKasi, BOJOPOAHAs), KPHUCTAIMYECKAs pPEMIETKA, XHUMHYECKas
peakiusi, pacTBOp, SJEKTPOIUTHI, HEINEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JMCCOLUALINS,
CTENEHb JUCCOIMAIIMU, BOJOPOJHBIA TIOKa3aTeilb, OKUCIUTENh, BOCCTAHOBHUTEIb,
TEIIOBOM A(PPEKT XUMHUECKON PeaKIiu, CKOPOCTh XUMHUECKON PEeaKIH, XUMHIECKOe
paBHOBeCHE;, TEOpPUM W 3aKOHBI (TEOpHsSl  DIEKTPOJUTUYECKOW JAMCCOIMAIINH,
nepuoanueckuii 3akoH [[.M. MeHaeneeBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB, 3aKOH
COXpaHEHHUs W TPEBpAICHUSI SHEPTHUH MPU XUMUUYECKHX PEAKIUAX, 3aKOH MOCTOSTHCTBA



COCTaBa BEILIECTB, 3aKOH JEHCTBYIOLUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHUH, MAPOBO33PEHUYECKHE 3HAHUsA, JEXKallhe B OCHOBE IMOHWMAHMS NPUYWHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUI; COBPEMEHHBIE ITPEICTABICHMS O CTPOCHUH BELIECTBA
Ha aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJISPHOM YpPOBHSX; NPEICTaBICHUSA O
MEXaHU3MaX  XUMUYECKUX  pEaklui, TEPMOJMHAMHUYECKUX M  KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHMS, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX
cucreMax; (pakToIIOTHYEeCKHEe CBEICHUS O CBOMCTBAX, COCTABE, MOIYYEHUH 1 0€30acHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX HEOPraHWYEeCKUX BEHIECTB B OBITY U MPaKTHYECKOM
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;
cOpPMUPOBAHHOCTh ~ YMEHMH:  BBISBISATH  XapaKTEpHbIE  MPHU3HAKW  TOHSTHIA,
yCmanaeaueams WX B3aUMOCBA3b, UCNOIb3064Mb COOTBETCTBYIOIIME IOHATUSA IIPU
ONMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX MPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHS MCIOIH30BATH XUMHUECKYIO CUMBOJIHKY JJISi COCTABICHUS
(dbopMyI1 BeliecTB U ypaBHEHUH XUMUYECKUX PEAKIMi, CHCTEMAaTHUECKYI0O HOMEHKIIATYPY
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJCIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHMSI OTIPEAEIATH BAJIEGHTHOCTh U CTETIEHb OKMCIECHUS XUMHUUECKHUX
JJIEMEHTOB B COEAMHEHHUAX, BHJ XMMHUYECKOM CBs3W (KOBaJICHTHas, WOHHas,
MeTaJIJINYeCcKasi, BOAOPOIHAS ), TUIl KPUCTAJUIMUECKOHN PEIIETKH KOHKPETHOTO BEIECTBA;
c(OPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT BHIA
XUMHYECKON CBSI3U M THUINA KPUCTAJIMYECKOM peIETKH, OOMEHHBIH M JOHOPHO-
AKILIETITOPHBIN MeXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3U;

c(OPMHPOBAHHOCTh YMEHHIA: KJIACCH(HUIMPOBATh: HEOPTaHWYECKHE BEUIECTBA IO X
COCTaBY, XHUMHUYECKHE pEaKUMM [0 pa3IU4YHbIM [pU3HAKaM (YUCIy U COCTaBy
pearupyronux BenecTB, TermioBoMy 3G (HeKTy peakiiuu, U3MEHEHUIO CTeTIeHEeH OKUCTICHUS
3JIEMEHTOB, 00PATUMOCTH, YIaCTHIO KaTalu3aTopa U Apyrue); CaMOCTOSTENbHO 8bl0Upams
OCHOBaHUS M KPHUTEPUH Ui KiIacCU(PHUKAIMM HU3Y4aeMbIX BEIIECTB M XHMHUYECKUX
peakiui;

c(OpMUPOBAHHOCTh YMEHHS pACKpbIBaTh CMBICH Mepuoaudeckoro 3akona J[.W.
MeHnpeneeBa U JI€MOHCTPUPOBAaTh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSCHHUTEIbHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB U MOHOB
XUMHMYECKHUX JIEMEHTOB NEPBOro—4eTBEPTOro nepuoaos Ilepuoanueckon cucremsr J[.1.
MenzeneeBa, HCHONb3Ysl TOHATUS <«OHEPreTUUYECKHE YPOBHU», «3IHEPreTUUYECKUE
HOAYPOBHMY», «S-, P-, O-aToMHbIe OpOHMTaNM», «OCHOBHOE H  BO30YXKIEHHOE
HHEPreTUUECKUE COCTOSHUS aToMay; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMUYECKHUX 3JIEMEHTOB M UX COCAMHEHUU MO mnepuoaaMm u rpynnam llepuonnueckoi
cucreMbl JI.1I. MenneneeBa, BaJ€eHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHUS UX HJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh (OMHCHIBATh) OOIIHE XUMHUYECKUE
CBOICTBaA BEIIECTB PAa3IUYHBIX KIACCOB, 100MEep’cOams CyIIECTBOBAHNE T€HETHUECKON
CBSI3M MEX/1y HEOPraHM4YE€CKMMHU BELIECTBAMH C TIOMOIIIBbIO YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUid;

c(OpMHPOBAHHOCTh YMEHUS PACKPHIBATh CYITHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MOCPeICTBOM COCTaBJICHHUS AJIEKTPOHHOrO OajlaHca 3THUX peaklUid; peaxiuil
MOHHOTO OOMEHa MYyTEM COCTaBIICHHUSI MX TMOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA,
peaxiuit THJIPOJIN3a; peakuui KOMILIEKCO0Opa30BaHUs (Ha npuMepe
TUIPOKCOKOMILIEKCOB ITMHKA M aTIOMUHUSA);

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM UX SHEPreTHYEeCKHX XapaKTePUCTHK, XapaKTep W3MEHEHUs CKOPOCTH
XUMHUYECKOH PEaKIMu B 3aBUCHMOCTH OT Pa3jMYHBIX (PAKTOPOB, a TaKKe XapakTep
CMEIIIEHN XUMUYECKOTO paBHOBECHS 01 BIMSHUEM BHEIIHUX Bo3AecTBU (mpuHLuI Jle
[atennbe);



¢ chopMHPOBAHHOCTH YMEHUS XapaKTEPU30BaATh XUMHUECKHUE PEAKITHH, JICKAIUE B OCHOBE
MPOMBIIIJIEHHOTO MOJyYEHUSI CEPHOM KHUCIIOTHI, aMMHaKa, o0lIue Hay4dHble TMPUHIIUIIBI
XUMHUUYECKHX ITPOU3BOJICTB; 11€JIECO00PA3HOCTh NPUMEHEHNSI HEOPraHUYECKUX BEIIECTB B
IIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILICHUS PUCK-TI0b3a;

e chopMHPOBAHHOCTH BIIAJICHUS] CUCTEMOW 3HAHUH O METO/IaX HAYYHOTO MMO3HAHUS SIBJICHUN
Opupoabsl — HAOIIOACHUE, HW3MEpPEHHE, MOICITHPOBAHUE, SKCIEPHUMEHT (peajbHBIH H
MBICJICHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NMPUMEHSATh 3TH 3HAHUS
Opyd HKCHEPUMEHTAIBHOM HCCIECJOBAHUU BEINECTB M JJIsI OOBACHEHHS XUMHUYECKUX
SABJICHUM, UMEIIINX MECTO B IPHUPOJAE, IMPAKTUYECKOM [EATEIbHOCTH YElIOBEKa U B
MMOBCEAHEBHOM XKU3HU;

e copMHUPOBAHHOCTH YMEHHUS BHISBIISATH B3aUMOCBSI3b XUMHUUECKUX 3HAHUI C TOHSITUSIMH U
MPEJICTABICHUSIMUA JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJsi 0ojiee OCO3HAHHOTO
[IOHMMAaHHUS MaTEPUATILHOTO €JUHCTBA MUPA;

* copMHPOBAHHOCTH YMEHUS TPOBOAUTH PACUETHI: C UCIIOJIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHLIEHTPALIMS»; MacChl BellleCTBa WM 00bEMaA
ra3a o U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce UM 00BEMY OJTHOTO U3 yYACTBYIOILUX
B PEaKIMH BEIECTB; TEIUIOBOTO 3P deKTa peakinu;, 3Ha4eHHs BOJAOPOTHOTO MOKa3aTess
pacTBOpPOB KHCIJIOT U ILEJIOYEH ¢ M3BECTHOM CTEMEHbIO IMCCOLMALMU; Macchl (00BEMA,
KOJIMUECTBA BELIECTBA) MPOAYKTA PEAKIIUU, €CIIH OJTHO U3 UCXOAHBIX BEIIECTB IaHO B BUC
pacTBopa ¢ ONpPEACIEHHOM MacCOBOWM JO0JIEM pacTBOPEHHOIO BEIIECTBA WM JAHO B
n30bITKE (MMEET MPUMECH); JOJH BBIXOJA MPOAYKTA PEAKIMH; O0bEMHBIX OTHOLICHHIMA
rasos;

® chopMHPOBAHHOCTH YMEHHIl: CAMOCTOSITENIFHO TUIAHUPOBATH U MPOBOJUTH XUMUYECKUI
9KCIIEPUMEHT (TPOBEICHNE PEaKIMii HOHHOTO OOMEHa, MOATBEPkACHUE KaueCTBEHHOTO
COCTaBa HEOPraHUYECKUX BEILECTB, ONPEJIETIEHUE CPEJIbl PACTBOPOB BEILIECTB C IOMOILBIO
WHAUKATOPOB, HM3y4YCHHE BIMSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU
peakuuu, penieHne SKCIepUMEHTaIbHbIX 3a/1a4 110 TeMaM «MeTamel» 1 «Hemeramis») ¢
coOnrofeHreM MpaBuil 0e30MacHOro oOpalleHus C BellecTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (HopMyIHpOBaTh L€db HCCIEIOBaHUS, npedcmasisims B Pa3IUdHON
dbopMe pe3yIabTaThl SKCIIEPUMEHTA, AHANU3UPOB8AMb Y OLIEHUBAThH X JOCTOBEPHOCTD;

e chOpPMHUPOBAHHOCTh YMEHHUI: COOJIOIATh MPaBUIa MOJIH30BAHUSI XUMHYECKOW TTOCYI0M 1
nabopaTOpHBIM  000pY/OBaHUEM, OOpallleHHuss C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBIMOJTHEHHUIO JTAOOPATOPHBIX XMMHYECKUX OMBITOB, SKOJOTHYECKH
11€J1ecCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM JAEATEIBHOCTU B IIENISX COXpPaHEHUS
CBOEr0 30pOBbS, OKPYKAIOLIEH NPUPOJHOW CPEAbl U JNOCTHKEHUS €€ YCTOMYMBOIO
Pa3BUTHUS, 0CO3HA6AMb ONACHOCTh TOKCHYECKOTO JEHCTBUS HA >KMBBIE OPTraHU3MBbI
OnpeIeEHHBIX HEOPraHUYECKUX BEIECTB, TOHUMAas cMbIch nokazarens [TK;

e CchOpPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIE€JIECHANPABICHHBIM TMOUCK XUMHUYECKOM
uH(pOpMallMl B pa3IMYHBIX HCTOYHMKAX (HAay4yHas M y4yeOHO-Hay4yHas JUTepaTypa,
cpencTBa mMaccoBoil mHpopmanuu, VIHTepHET W Jpyrue), KPUTHUECKH aHATU3UPOBATH
XUMHUYECKYI0 HH(poOpMainuio, nepepadaTeiBaTh €€ M MCMHOJIb30BaTh B COOTBETCTBUU C
NOCTaBJIEHHON y4eOHOM 3a7aueil.

[IpomexyTouHast aTTecTanysi Mo y4eOHOMY MpeAMETy MPOBOAMTCA B COOTBETCTBUH C
[TonoxxeHneM o ¢opmax, MEPUOJUYHOCTH, TOPSJIKE TEKYIIero KOHTPOJIS YCIEeBaeMOCTH U
IpOMeXyTouHOU aTTecTanuu odyvaromuxcs MbOY I'mmuasus Ne 24.



TemaTnyeckoe IIAHMPOBAHUE

Ha yd4eOHBIX 3aHATHUSAX HCHOJB3YIOTCSA AIIEKTPOHHBIE (UM(POBBIE) 0O0pa3oBaTEIbHBIC
pecypchl, IpeACcTaBlIeHHbIE Ha 00pa30BaTeNbHBIX TUIATHOPMaXx:
Poccuiickass anmekTpoHHass Imikona. Pecypchl i OOydeHHs: KOHCIIEKTBHI, BHJICOJICKIIHH,
VIOpaXHEHUs] U TPEHUPOBOUHBIC 3aHATHS, METOJUYECKHEe MaTepuaibl ais yuurtens. bes
peructpanuu. https://resh.edu.ru/

«Yuu.py» — UHTEpaKTUBHbIE KypChl IO OCHOBHBIM IpPEIMETaM U MOATOTOBKE K MPOBEPOUYHBIM
pabotam. https://uchi.ru/

«SIKmace» — cepBuC, MO3BOJSIONINI YUUTENIO BBIIATh MIKOJIBHUKY MPOBEPOUHYIO padoTy. Ecmu
B X0JI€ pa0OThI YUEHHUK JIOMYCKAET OMNOKY, eMy OOBSICHAIOT X0/ PEUICHUS 3aIaHHsI ¥ IPEJIaraioT
BbI- MOJHUTH JAPYroi BapuaHT. YUUTENb MOJTy4aeT OTYET O TOM, KaK YYECHUKH CIPABIISIOTCS C
3aganusmu. https://www.yaklass.ru/

UznatenbctBo «lIpocBemnienne» — 3J€KTPOHHbIE BEPCHH y4E€OHO-METOJUYECKHX KOMILIEKCOB,
Bxo X B @epepanbHblil iepeueHsb. [ paboThl ¢ yueOHUKaMU He TOTPeOyeTCs MOAKIIOUEHUS
K uHTepHeTy. MHpOpManmoHHbIH pecypc pacrnonaraercs mo aapecy https://media.prosv.ru/:
UznatenbeTBo «Pycckoe cioBoy — AOCTYII K 3JIEKTPOHHBIM hopMaM yueOHUKOB 13 PeepalibHOTO
nepeyHsi, K paboyuM TeTpaasiM, METOIWYECKUM MOCOOMSIM, WHTEPAKTUBHBIM TpEHaXKEpaM, a
TAK)Ke CTOPOHHHUM PecypcaM U aBTOPCKMM HapabOTKaM reaaroros. hitps://pycckoe-ciioBo.pd/
JIutPec: Illkona — mpemocTaBisieT 00pa30BaTENbHBIM OpraHU3alUsIM JOCTYN K MOOMJIbHOMN
O6ubIMOTEKE C BO3MOKHOCTHIO AUCTAHIIMOHHO BBIABATh 3JIEKTPOHHBIE KHUTH.

10 kiaace

4acoB

Ne Tema KoaunuectBo

1 Teopeanecmle OCHOBDBI opra}mquKoﬁ XUMHUH

Hpe,[[MeT H 3HA4YCHHC OpFaHquCKOﬁ XUMHUH, IPCACTABICHHUC O
MHOFOO6pa3I/II/I OpraHn4cCKux CO€OUHEHMHI

BO3MOXXHOCTH aTOMa YIJICpOoaad

XHUMH4ecKast CBA3L B OpPraHu4Y€CKUX COCANHCHUSAX. MexaHus3mel
00pa30oBaHMs KOBAJICHTHOM CBSI3M, CLIOCOOBI pa3phbIBa CBA3EH

Teopust ctpoenus oprannueckux coequHennii A.M. bytieposa

8
1
ONEeKTPOHHOE  CTpPOEHHE aroma  yriaepoaa. BaneHTHsle 1
1
1
1

gl W DN =

Buabl uzomepun: cTpykTypHas, IpOCTPAHCTBEHHAS.
DOnekTpoHHBIE 3PPEKTH B MOJIEKYJIaX OPraHUYECKUX
COEAMHEHUI

6 [IpencraBnenne o  KiIacCUpHUKAILMH U CUCTEMAaTHYECKas 1
HomeHknarypa (IUPAK) opranndeckux BemniecTs

7 Knaccugukanus peakimii B opraHn4eckoil XuMuu 1

8 CucremaTtu3zanus u o6o01eHne 3Hanuil o reme «TeopeTnueckue 1
OCHOBBI OPraHHUYECKOW XUMHUIN

2 | YrieBoaopoasl 35

9 AJKaHBI: TOMOJOTHYECKHH psifl, 001mas popmyia, HOMEHKIATypa 1
¥ M30MEPHsL, HIIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nyeckne CBOMCTBA M XMMHYECKHIE CBOMCTBA aIKAaHOB 1

11 Haxoxxnenne B mpuponae. CriocoOb! MOTydeHUsT U IPUMEHEHUE 1
aJKaHOB

12 Huknoankansl: o0mias popmynna, HOMEHKIATypa U U30Mepus, 1
0COOEHHOCTH CTPOEHUS U XUMUYIECKUX CBOMCTB, CIIOCOOBI
IOJYYCHUA U IPUMCHCHHUC

13 Pemenne pacuéTHbIX 3aa4 Ha ONPENEICHUE MOJIEKYIISIPHON 1
(hopMyJIBI OPraHMYECKOro BELIECTBA 10 MACCOBBIM JI0JISIM



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://media.prosv.ru/
https://русское-слово.рф/

9JIEMEHTOB, BXOJIAIIUX B €T0 COCTaB.
Cucremaru3zanus u 00001eHNe 3HaHn 110 Teme «IIpenenpHbie
YIAE€BOJOPOIBI — aJIKAHBI, IIMKJIOAIKAHEI

14 AJIKeHBI: TOMOJIOTHYECKUI psif, o01as ¢popmyia, 1
HOMEHKJIaTypa, 3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MoJiekyil. CTpyKTypHasi ¥ IIUC-, TPAHC-U30MEpHs AJIKEHOB

15 Pu3NYECKUEe U XUMHUYECKHE CBOMCTBA alIkeHOB. [IpaBuio 1
MapKkOoBHHMKOBA

16 CriocoOsl MoTydeHus U IPUMEHEHHUE alIKeHOB 1

17 [IpakTuyeckas padora «llomyueHue sTHICHA U U3yYEHUE €TO 1
CBOWCTB»

18 Pemrenne pacu€THbIX 3a7a4 HAa OIIPEIEIICHUE MOJIEKYJIIPHON 1
(hopMyIIbl OPraHUYECKOro BEIECTBA

19 AJKaMeHbl: CONPSHKEHHbIE, U30JIMPOBAHHBIC, KYMYJIUPOBAaHHBIE. 1
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOCHHS

20 XHWMHUYECKUE CBOMCTBA CONPSIKEHHBIX THEHOB 1

21 CriocoObl MoTy4eHus: 1 IPUMEHEHUE AJIKAUECHOB 1

22 AJIKUHBI: TOMOJIOTHYECKHH psif, oO1as hopmyia, 1
HOMEHKJIaTypa, FJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, (PU3UYECKHE CBOHCTBA

23 XUMUYECKHE CBOMCTBA aIKMHOB 1

24 KauecTBeHHbIEe peaklii Ha TPOMHYIO CBS3b 1

25 CriocoObl Mosy4eHus U NPUMEHEHUE aJIKUHOB 1

26 Pemenne 3amad: pac4€rsl 10 YpPaBHEHUIO XUMUYECKOW pEaKIKU 1

27 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1
«HenpenenpHble yIiieBOAOPO/Ibl: AJIKEHBI, aJIKaIUEHbI, ATIKUHBD)

28 ApeHbI: TOMOJIOTUYECKUH pAll, 001mas Gopmyia, HOMEHKIATypa. 1
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
0OeH30J1a ¥ TOAY0J1a, X (PU3UYECKUE CBOMCTBA

29 XHUMHUYECKUE CBOKMCTBA APEHOB: PEAKIINH 3aMEILICHUS 1

30 XHUMHYECKHUE CBOICTBA aPEHOB: PEAKIMU TPUCOEIUHEHHUS], 1
OKHCJICHHE TOMOJIOTOB O€H301a

31 Oco00EeHHOCTH XUMHUYECKUX CBOMCTB CTHUPOJIA 1

32 [Honumepwuzanus ctuposna 1

33 Pemenue pacu€THbIX 3a/1a4 HA ONPEAEICHUE MOJIEKYIISIPHOM 1
(hopMYIIBI OPraHM4YECKOTO BENIECTBA

34 CriocoObl MosTydeHus: ¥ IPUMEHEHUE apeHOB 1

35 Pacuérel o ypaBHEHUSIM XUMHUYECKHUX PEAKIIUN. 1
Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME
«ApOMaTHYECKHE YIIIEBOAOPOABI (APEHEI)»

36 [Ipupoansiii ra3. [lonyTHble HEQTAHBIE ra3bl 1

37 KameHHbI# yroib 1 MPOIYKTHI €ro nepepadoTKu 1

38 Hedts u ciocobrn! ee nepepadbotku. [Ipumenenne npoaykToB 1
nepepaboTKu HePTH

39 ['eneTnyeckas CBsI3b MEXKy pa3IMYHBIMU KJaccaMu 1
YIJIEBOJOPOAOB

40 l"ayioreHnpon3BOAHBIE YTIEBOAOPOIOB: SJIEKTPOHHOE CTPOCHHE; 1
peaKIu 3aMelIeHuUs TaIoTeHa

41 JleficTBue mienoyeil Ha raJIoreHIpou3BOAHbIE. BzauMoaenicTeue 1
JIUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM

42 CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 TEME 1
«YT1eBOA0OPOABI»

43 KonTponpHas paboTa mo Teme «YTIeBOI0POIB» 1
Kuciopoacoaep:kamnme oprannyeckue coenHeHust 41

44 [IpenenbHbIe OIHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUN PSI, 1
obmas hopmysa, n3oMepusi, HOMEHKIIATypa U KiacCuDUKaIus
CIIMPTOB, PU3NYECKHE CBOMCTBA

45 XUMHYECKUE CBOMCTBA MPEAEITBbHBIX OJJHOATOMHBIX CITHPTOB 1

46 CriocoOslI MoJTy4eHus: U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB 1




47 [TpocTteie auphl: HOMEHKIATypa U U30MEpHs, 0COOEHHOCTH 1
(hU3UYECKUX M XUMUUYECKHX CBOWCTB

48 MHOroaToMHbI€ CIIUPTHI: STUIICHIIUKOJIb U TJIUILEPUH, UX 1
(hU3MYECKHEe U XMMHUYECKHE CBOMCTRA

49 CriocoObl 1ostydeHre ¥ NPUMEHEHUE MHOIOATOMHBIX CIIUPTOB 1

50 deHoII: CTPOCHKE MOJIEKYITbI, (PU3NIECKHUE CBOKCTBA. 1
TokcuyHOCTh (heHOIIa

51 XUMHYECKHE CBOMCTBA (heHoIa 1

52 CriocoObI mostyueHust 1 IpuMeHeHne GeHoa 1

53 [TpakTuueckas padbora «PemeHue 3KCepuMEHTAIBHBIX 33]1a4 110 1
teMe «CUpThI B PSHOJIBIY

54 CucremaTu3aius U 00o0IIeHre 3HaHul 110 TeMe «CIUPTHI. 1
DeHo»

55 ATNBIETHIBl M KETOHBI: 3JIEKTPOHHOE CTPOCHUE KapOOHUITLHOM 1
TPYIIIBI; TOMOJIOTHYECKHE Psiabl, o0mas hopmysia, u3oMepus u
HOMEHKJIaTypa

56 ATbIeruipl ¥ KeTOHBI: (PU3UUECKHE CBOMCTBA; PeaKIIuu 1
MPUCOCTUHEHUS

57 Peakiuu oxvcneHus 1 KaueCTBEHHbBIC PEAKIIMH AJIbJIETHIO0B U 1
KETOHOB

58 CriocoObl OTy4eHUs albJACTUIOB U KETOHOB 1

59 OIHOOCHOBHBIE TIPe/IeNIbHBIE KAPOOHOBBIE KHCIIOTHI, 1
0COOCHHOCTH CTPOCHHUS UX MOJICKYJI

60 W3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, UX 1
(hM3HYECKUE CBOMCTBRA

61 XHUMHUYECKUE CBOMCTBA MPEJAEIbHBIX OJJTHOOCHOBHBIX 1
KapOOHOBBIX KHCIIOT

62 Oco0eHHOCTH CBOMCTB MypaBbHUHOU KUCIOTH. MHOTr0OOpasue 1
KapOOHOBBIX KHCIIOT

63 Oc00OEHHOCTH CBOWCTB: HEMPEIEIbHBIX U aPOMAaTHUECKHIX 1
KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHCIIOT,
THIPOKCUKAPOOHOBBIX KUCIIOT. [IpencTaBuTe i BRICIIHX
KapOOHOBBIX KHUCJIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT 1

65 CriocoOsl MosTyueHus: ¥ MpUMeHeHUe KapOOHOBBIX KHCIOT 1

66 CrnosxHble 3(UpBI: TOMOJIOTUYECKUH pall, 00mmas Gopmyna, 1
M30MEpHUs U HOMEHKJIaTypa

67 du3nyeckue U XUMHUYECKHe CBOMCTBA 3(pupoB 1

68 Pemenne pacu€THbIX 3a7a4: 110 YPAaBHEHUIO XUMUYECKON 1
peakIu, Ha ONpeIeNIeHHe MOJIEKYIIAPHON (OPMYJIBI
OpPraHMYECKOI0 BEIIECTBA

69 [IpakTuueckas pabota «PemieHne sKkcriepuMeHTaIbHBIX 33]1a4 110 1
teme «KapOoHoBbie KMCIIOTHI. CII0XKHBIC d(PHPBI»

70 Kupsl: ctpoenue, pu3nueckre 1 XUMUYECKHUE CBOMCTBA 1
(rmaponus)

71 Oco0eHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKH 1
HEMPEICIbHBIX KUPHBIX KUCIIOT. JKHUPHI B IpUpoje

72 MBuT4 KaK COJIM BBICIITUX KaPOOHOBBIX KUCIIOT, MX MOOIIIEE 1
nerictue. [loHsATHE O CHHTETUYECKUX MOIOIIMX CPEICTBaxX
(CMC)

73 ['eneTnueckas CBsI3b Yra€BOAOPOAOB U KUCIOPOICOACPHKAIIUX 1
OPraHMYECKUX BEIIECTB

74 Pacué€tsl Mo ypaBHEHUSIM XUMUYECKHX PEAKIIAN 1

75 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1
«Kucnopojcojiepxaiiye OpraHudecKie BelecTBay

76 OO01mas xapakTepuCcTHKa YTIIEBOAOB U KIACCH(PUKAIUS 1
YIJ€BOJO0B (MOHO-, JIW- ¥ TOJINCAXaAPHUIbI)

77 Mounocaxapubl: (pu3NYECKre CBOMCTBA U HAX0XJIEHUE B 1
TIPUPOJIe

78 [IpuMeHeHne TTF0KO3bI, €€ 3HaUYeHNE B KU3HEACSITEIbHOCTH 1

opraHusma




79 Jucaxapupl: caxapo3a, MalibTo3a U jJakto3a. Haxoxnenue B 1
MPHUPOJIC U MPUMEHEHHE INCaXapuIOB

80 [Tonucaxapuasl: cTpoeHUE MAKPOMOJICKYJ, (PU3UYECKUE U 1
XHMHYECKHE CBOMCTBA, MPUMCHCHHE

81 [TonsiTve 06 UCKYCCTBEHHBIX BOJOKHAX 1

82 Pemienue pacyeTHbIX 3a/1a4 HA ONPEACIICHUE JOJIM BhIXO/1a 1
MPOJIYKTa PEaKIHMH OT TEOPETHIYCCKH BO3MOXKHOTO

83 CucreMaru3anus 1 0000IICHHE 3HAHUH 110 TEME « Y TJICBOIbI 1

84 KonTponpHas padota o Teme «Kuciopocoaepxaniue 1
OPraHUYECKHE BEIICCTBA»
A3oTcoaepxkaiye OpraHnyecKkue coeuHeHus 12

85 AMUHBL: K1accuUKaIys aMUHOB, CTPOCHHE MOJICKYII, 001Ias 1
dhopmysa, H30MepHsi, HOMCHKJIaTypa U (PM3HMYECKUE CBOMCTBA

86 XHWMHYECKOE CBOMCTBA AIM(PaTHICCKUX aMHUHOB 1

87 AHUIVH: CTPOCHHE aHWJIMHA, 0COOCHHOCTH XUMHUYECKHIX 1
CBOMCTB aHWJIMHA

88 CriocoOblI MoJTydeHHUs U IPUMEHEHHE an()aTHIeCKUX aMUHOB 1

89 AMUHOKHUCIIOTHI: HOMEHKJIATypa U U30Mepus, (hru3nueckue 1
cBoricTBa. OTaeabHBIC TPECTABUTEIN 0-aMUHOKHCIIOT

90 XHUMUYECKHE CBOMCTBA AaMHHOKHUCIIOT, KX OMOJIOTMYECKOE 1
3HaYeHHE aMUHOKHUCIOT. CHHTE3 M THAPOJIU3 MEOTHI0B

91 benku xak nmpupoaHbIe TOJIUMEPHI; CTPYKTYPBI OEIKOB 1

92 XuUMHYECKUE CBOMCTBA OCIIKOB 1

93 A30TcoAepIKallie TeTePOLUKINYECKUE COSUHEHHUS. 1
HyxkenHoBbIe KHCIOTHI: COCTaB, CTPOCHHE U OMOJIOTHYecKast
poJb

94 [IpakTrueckas padota «PelieHne SKkCepuMEHTAIBHBIX 337124 110 1
TeMe «A30TcoiepKaIue OPraHMIeCKUE COCTMHEHUSI

95 [IpaxTnueckas padbora «Peenue 3xkcriepuMeHTaIbHbIX 3a/1a4 110 1
teme «Pacro3HaBaHne OpraHMYeCKUX COSTUHCHMIN

96 KonTponbHas padota no teme «A30TcoaepxKaline 1
OPraHUYECKHE COSANHCHHMS)
BricokomosieKyJISIpHBbIE COeNHEHUS 6

97 OcCHOBHBIE TIOHITHSI XUMHH BEICOKOMOJIEKYJISIPHBIX COSTMHEHUM 1
M METOJIBl UX CHHTE3a — MOJIMMEPHU3AITUS U TTOJTUKOHICHCAITHS

98 [Tnactmaccel. YTunuzaius u nepepadoTka MmiaacTuka 1

99 DnacToMephl: HaTYpalbHBIN, CHHTETHYECKHE Kayuyku. Pe3nna 1

100 BonoxkHa: HaTypanbHble, ICKYCCTBEHHbIE, CHHTETHUECKHE. 1
[TonuMepsl crielMaibHOTO Ha3HAYCHUS

101 I'onoBast urorosas pabora 1

102 [ToBTOpenue nzyuenHoro 3a kypc 10 knacca 1

11 kmace
Ne paznena Tema KoanuecTBo 4acoB

1 Teopernyeckne OCHOBBI XUMHUH
2 Heoprannueckast xumust
3 XUMHS U )KU3Hb

Hroro

102
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