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COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

IIpenmer u 3HaueHHE OPraHUYECKOW XMMMHU, IIPEJCTABICHUE O MHOI000PAa3HH OpraHMYeCcCKUuX
COCIMHECHUM.

DJEeKTPOHHOE CTPOCHHE aTOMa YIJIepo/ia: OCHOBHOE U BO30YyKAEHHOE cOCTOsIHUSL. BaneHTHbIe
BO3MOXXHOCTH aToma yriepoja. XHUMHYEcKass CBsI3b B OPraHUYECKUX COEIMHEHUAX. THIbI
ruOpuaM3ay aTOMHbBIX opOuTaneil yriaepona. MexaHu3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBS3U
(0OMEHHBIN U JOHOPHO-AKIENITOPHBIN). THIBI TIEpeKphIBAaHUS aTOMHBIX OpOUTANEH, G- U T-CBA3H.
OnunapHas, 1BOiHas W TpoiHas cBsA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJaX OPraHUYECKHX
BemiecTB. [ToHsATHE O CBOOOMHOM pamukaie, HyKiIeo(uie u dIeKTpoduiie.

Teopus crTpoeHus opraHuueckux coenuHeHudl A.M. byrinepoBa u  COBpEeMEHHBbIE
MIPEJICTABICHUS] O CTPYKTYype MOJIEKYJ. 3HAUE€HUE TEOPUM CTPOEHHUS OPraHMYECKUX COCAUHEHMM.
Mornekyisipable U CTpyKTypHble (GopMmyibl. CTpykTypHble (OPMYJBl Pa3IUYHBIX BHIOB:
pa3BépHyTas, COKpau€HHas, cCckeneTHasd. M3omepusa. Buael u3zomepuu:  CTpyKTypHas,
IIPOCTPAHCTBEHHAs. DJEKTPOHHblE A(PGEKTHl B  MOJIEKYJAX OPraHUYECKUX  COEIMHEHUH
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

IIpencraBnenue o kiaccuuKaluy OpraHudeckux BemiecTB. lIoHsATHE O (QyHKIMOHAIBHOM
rpynne. ['omonorusa. I'omonorumdeckue psiapl. CucremMarnyeckass HOMEHKIATypa OpraHH4eCKHX
coeaunenuil (IUPAC) u tpuBuaibHble Ha3BaHUS OTJEIIBHBIX NIPEICTABUTENCH.

Ocobennoctu U KJ1acCU(puKanus OpPraHUYECKUX peaxuuii. OxucauTenpHo-
BOCCTAaHOBUTENIbHBIE PEAKIIMM B OPraHUYE€CKON XUMHUHU.

OKCIIepUMEHTAJIbHBIE METOJ/Ibl M3YYEHHUs] BEIIECTB M HUX TpEBpallleHUu: 03HAKOMJIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepualaMd Ha HUX OCHOBE, OMNBITHI MO MPEBPALLCHHIO
OpPraHMYECKUX BEIIECTB NPU HarpeBaHuu (IJ1aBjIeHUe, 0OYTrIIMBaHNE U TOPEHHE), KOHCTPYUPOBAHUE
MOJIETIEN MOJIEKYJI OPTaHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMosiornyeckuil psii ajnkaHoB, oOmiast ¢GopMmyna, HOMEHKIATypa U HM30MepHs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYT alKaHOB, SP -TMOPHMAM3AINSA ATOMHBIX
opbuTaneit yrnepojaa, 6-cBsa3b. PuU3NYECKUE CBOWCTBA AIKAHOB.

XUMUYECKHE CBOMCTBA QJKaHOB: pPEAaKIMM 3aMEIIECHUs, W30MEpH3aluH, JETUAPUPOBAHUSA,
LUKJIN3al1U, TUPOJIN3a, KPeKUHTra, ropeHus. [Ipeacrapnenne o MexaHu3Me peakiuil paguKkaaibHOrO
3aMelIeHUS.

Haxoxnenue B npupojae. CriocoObl MOTy4eHUs: U TPUMEHEHHE aJIKaHOB.

Huxnoankanel. O0mas ¢opmyna, HOMEHKIaTypa U u3oMmepus. OCOOCHHOCTH CTPOCHHUS H
XUMHAYECKHX CBOWCTB MajblX (LMKJIONPONAH, IMKJIOOyTaH) M OOBIYHBIX (LMKJIONEHTaH,
LMKJIOT€KCaH) IUKI0anKaHOB. CriocoObl MOTY4YeHHs U TPUMEHEHNE [IUKII0aIKaHOB.

Anxensl. 'omonorndeckuii psifi ankeHoB, oOmas ¢popmyina, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYI alIKeHOB, SP>-THOPUIN3aIKs aTOMHEIX OpOHTalei yrieposa,
0- U m-cBs3u. CTpyKTypHas U reomerpudeckas (Luc-TpaHc-) uzomepus. dusnueckue CBONCTBA
aJIKEeHOB. XMMHYECKHE CBOMICTBAa: peakUWy MPUCOEIWHEHUS, 3aMElIEHUs B O-MOJIOKEHHUE Mpu
JBOMHOM CBsI3U, MoJIMMepHu3anuu u okuciaeHus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJTy4YEHUS U IPUMEHEHHUE aJIKEHOB.

AnKagueHsl. Knaccudukanus aJIKaJInEHOB (conpsixEHHBIE,
W30JIMPOBAHHbIE, KyMyauposartsie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOCHMS M XMMUYECKHX CBOICTB
CONpsKEHHBIX JUEHOB, 1,2- n 1,4-npucoenunenue. [lonmuMepusanus CONPSHKEHHBIX JUEHOB.
CriocoObl oJTy4eHHsl U IPUMEHEHHUE ATIKAJAUEHOB.

Anxunbl. ['oMonorndyeckuil psii alkuHOB, oOmias ¢Gopmyia, HOMEHKIATypa U H30Mepusl.
OJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKHUHOB, SP-THOpHIM3alUsl aTOMHBIX
opOutaneit yriepoma. DuU3MYECKHE CBOWCTBA AaTKUHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
IIPUCOCAVHECHNS, AUMEPU3alMi U TPUMEPHU3alUH, OKUCIECHHA. KuCIOTHBIE CBOMCTBA aJIKWUHOB,




MMCIOIIMX KOHIIEBYIO TPOMHYIO CBs3b. KadecTBEHHBIE peakinu Ha TPOWHYIO CBs3b. CHOCOOBI
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

Apomatudeckue yrieBogopobl (apeHsl). ['omonioruueckuil psa apeHoB, oOmias dopmyia,
HOMEHKJIATYpa U HM30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYNBI OeH30Ia.
dusnyeckue CBOMCTBA apeHOB. XHUMHUYECKHE CBOICTBa O€H30Ja M €ro TOMOJIOTOB: PEaKIuu
3aMelIeHus B OCH30JbHOM KOJIBIIE M YIJIEBOJOPOJHOM pajauKaie, PEeaklud MPUCOCTUHEHNS,
OKHCJIeHHe romosoroB 6ensona. IlpencraBnenue o6 opueHTUpPYIOUIEM ACHCTBUU 3aMecTUTENeH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE ATKHIBHBIX PaJUKaIoB, KapOOKCHILHOU, THAPOKCUIIBHON, aMUHO-
Y HUTPOTPYIIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB cTupoa. [lonumepusanus
crupoia. CriocoObl MoyueHus: 1 TPUMEHEHUE apOMaTHUYECKUX YTIEBOAOPOIOB.

[Ipuponnsriii ra3. [Tonyrasie HedTsiHBIE Ta3bl. HeTh 1 € mpoucxoxknenne. KameHHBIN yroib
U IPOAYKTHI ero nepepadbotku. CrocoOsl nepepaboTku HeTH: TIeperoHKa, KPeKUHT (TepMUYECKUH,
KaTaguTHuueckuii), pudopMmunr, nuponu3. llpoaykTel nepepaboTku HedTH, X HPUMEHEHUE B
MPOMBIIIJICHHOCTH U B OBITY.

I'enetnyeckas CBS3b MEXKAY PA3IUYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOTeHIIPOU3BOJIHBIX YIJIEBOAOPOJAOB. Peakuuu 3aMenieHus
rajioreHa Ha  THAPOKCOTPYMIY, HUTPOTPYIIY, IMAHOTPYIy, aMuHorpynmy.  [eiictBue  Ha
raJIOTEHIIPOM3BOJIHBIE  BOJHOTO W CIHMPTOBOrO  pacTBopa  wiénouu. BzaumopelictBue
JUTaJOreHAIKkaHOB C MarHueM M LHUHKOM. [IoHsATHE 0 MeTaloopraHMYecKuX COEIUHEHUSX.
Hcnonb30BaHre TajoOreHNpPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE M IIPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCIepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIEHUI: U3yYeHNUE (PU3HUECKUX
CBOMCTB yTIJI€BOJOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX PEAKIU YIIE€BOJAOPOIOB Pa3IMUHBIX
KjaccoB (oOeciBeurBaHMe OpOMHOM WM HMOJHOM BOJABI, pPAcTBOpa IE€pMaHIraHara KaJus,
B3aMMOJICHCTBHE alleTUJIeHAa C aMMHAYHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE
oOHapyXeHHe yIiiepoJia U BOJIOpoJa B OPraHUUYECKUX BEIIECTBAX, OJyYEeHUE ITHICHA U U3y4yeHUe
€ro CBOWCTB, O3HaKomyieHHe ¢ KoyekuusmMu «Hedtb» u «Yromb», ¢ oOpasnaMu IuiacTmace,
Kay4yKOB M pPE3UHBI, MOJEIMPOBAHUE MOJEKYJI YIJEBOJAOPOJOB U TaJOre€HIPOU3BOIHBIX
YIJI€BOJIOPOIOB.

Kucnopoacoaepxamye oprannyeckne coeinHeHUsl.

[IpenenvHble 01HOATOMHBIE cIUPThI. CTpOeHNE MOJIEKY (Ha MpUMepe MEeTaHoJIa ¥ 3TaHoJIa).
['omonoruueckuii psan, odmas Gopmysa, n3oMepus, HOMEHKIIaTypa U kiaccudukaius. Guzndeckue
CBOMCTBA MpENEIbHBIX OAHOATOMHBIX CIUPTOB. BOJOpPOIHBIE CBA3M MEXKIY MOJEKYJIaMU CIUPTOB.
XUMUYECKHE CBOMCTBA: peaklMW 3aMelleHus, AETUApATallH, OKHUCICHMs, B3aUMOJIEHCTBUE C
OpraHWYEeCKUMH U HEOpPTraHUYECKUMHU KrciioTamu. KauecTBeHHas peakiiysi Ha OJJHOATOMHBIE CITUPTHI.
JleiicTBue 3TaHOJa U MeETaHOJa Ha OpraHu3M uyenoBeka. CrocoObl MOJy4YyeHUs U IpPHUMEHEHHe
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH (PU3MUECKUX U XHUMHYECKUX
CBOMCTB.

MHoOroaTroMHbl€ CIUPTHI — STUIICHTIIUKOIb U TIUIepruH. Pu3nueckrue U XMMUYEeCKUe CBOMCTBA!
peakuuy 3aMelleHUs, B3aUMOJCICTBHE C OpPraHMYECKMMHM M HEOPraHWYECKUMHU KHCIOTAMH,
KauecTBEHHas peaklusi Ha MHOroaToMHble crnupThl. [IpencraBieHre o MeXaHHW3MeE peaKIHi
HykJIeouapbHOro 3amenieHus. JleictBue Ha opraHu3M uenoBeka. CrnocoObl MONMyYeHUs U
MIPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYIbI, B3aMMHOE BIIMSHUE TUIAPOKCOTPYIIBI U OEH30JIHOTO SJIpa.
Ousnyeckue cpoiictBa ¢eHona. OcoOEHHOCTH XHMMUYECKHUX CBOMCTB (QeHona. KauecTBeHHbIE
peakimu Ha ¢enon. Tokcuunocts ¢enona. CrocoObl mMoNydyeHUs M TpUMEHeHue (¢eHoa.
®denondopmanbaeTuIHas CMOIA.

KapOoHunbHBIE COCAMHEHUS — alIbJCTHIbI U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHMIBHOM
rpynnsl. ['oMonoruuyeckue psabl ajdbJeTHAOB M KETOHOB, oOmas Qopmymna, u3oMepus u
HOMEHKJIaTypa. PU3NYECKue CBOMCTBA ajlbJAErUI0B U KETOHOB. XMMUYECKUE CBOKMCTBA AJIbJIETHJIOB
U KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHUE albJerni0oB, Ka4eCTBEHHbIE pEaKlIUH Ha
anpaeruabl. CriocoObl MOMy4eHUs U IPUMEHEHHE alIbJIeTHI0B U KETOHOB.




OAHOOCHOBHBIE TpeeNbHbIe KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KucCHOT. M3omepus u HoOMeHkiarypa. Du3nueckue CBOMCTBA OJHOOCHOBHBIX
npeie’abHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXy MOJEKyJIaMU KapOOHOBBIX KHCIOT.
XUMHUYECKHUE CBOWCTBA: KUCJIOTHBIE CBOWMCTBA, peakmusl STepuUKAIMK, PEAKIHH C Y4acTHEM
yraeBoaopoAaHoro paaukana. (OcCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHste o
MIPOU3BO/IHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroodpazue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMPENENIbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHUCJIOT, TUAPOKCHKapOOHOBBIX KHCHOT. IlpeacraButenu BbICHIMX KapOOHOBBIX — KHCIIOT:
CTeapuHOBasl, HAIbMUTUHOBAS, OJICHHOBASL, IUHOJIE8AS, TUHOIeH08ds KACTOThL. CIIOCOObI MOJTyueHus
Y IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxwubie >¢gupbl. 'omonorudeckuil psia, obmas Gopmysna, u3omMepus U HOMEHKIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U WIEJOYHOU Cpelie.

Kupsl. Ctpoenue, ¢u3NYeCKUe W XHUMHUYECKHE CBOMCTBA KHPOB: THAPOIU3 B KHUCIOH U
menoyHoi cpene. OCOOCHHOCTH CBOWCTB YKHPOB, COJACPIKAIINX OCTATKH HEMPEACTbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IPUPOJE.

MBpbUT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kraccudukanus yrieBogoB (MOHO-, [U- U
noyimcaxapuisl). MoOHOcaxapuabl:  IJIIOK03a,  (PpyKTO3a, rayakTosa, prudo3a, Je30KCHpruoo3a.
®dusnueckue CBOMCTBA U HaxoxaeHue B npupoge. orocunre3. XUMHUUECKUE CBOMCTBA TIIFOKO3bI:
peakuuu ¢ y4aCTHEM CHUPTOBBIX M ajJbJAECTUAHON IPYII, CHUPTOBOE U MOJOYHOKHUCIIOE OpOXKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAU€HHE B KU3HENEATEIIbHOCTU opraHusma. Jlucaxapuasl: caxaposa,
MajJbpTO3a M JaKTo3a. BoccTaHaBiMBarolMe M HEBOCCTAHABIMBAIOLIME Jucaxapuiabl. ['nmaponus
nucaxapuioB. Haxoxaenue B mpupoge W npuMeHeHue. [lonmmcaxapuipl: Kpaxmal, TJIUKOI€H U
uemnono3a. CTpoeHue MakpoMOJIEKyJl Kpaxmaia, TIIMKOT€Ha U LeJuIi0103bl. Pu3nueckue cBOMCTBA
KpaxMaja M LeJUIH0J03bl. XUMHUYECKUE CBOMCTBA Kpaxmaisa: THAPOIN3, KAYECTBEHHAs] PEaKIUs C
nosoM. XMMHUYECKHE CBOMCTBA LIEJUIIONO3bI: THAPOIIN3, MOJIydeHue 3(pUpoB 1eston03bl. [lonsaTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIepUMEHTAJIbHBIE METOJbl H3YYEHMsI BEIIEeCTB M MX MpEeBpallleHUu: pacTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJE, B3AUMOJICHCTBHE 3TAHOJIA C HATPUEM, OKUCIIEHUE ITUIOBOIO CIIUPTA B
aNbJETH]l HA PACKAJIEHHONW MEJHOM NMPOBOJIOKE, OKUCIEHUE ATHWJIOBOIO CIIUPTA IUXPOMATOM KaJlUs
(BOBMOXKHO HCMOJB30BAaHUE BUICOMATEPHUATIOB), KAueCTBEHHBbIC pEaKIMHW Ha ajabAeTuAbl (C
ruapokcuaoM nuammuHcepedpa(l) u ruapoxcunom menu(ll)), peaknus riouuepuHa ¢ TUAPOKCUIOM
meau(Il), xumMudeckne cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBUE pacTBOPA IITFOKO3bI
c runpokcunom meau(Il), B3aumonelicTBue kpaxmaia ¢ HOJOM, pEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4
o TeMaM «CrupThl U heHonb», «KapOoHOBbIE KUCIOTHL. CIOXKHBIE 3(DUPBD).

A3oTcoaepxaliue OpraHu4ecKkue coeJHHEeHUs.

AMUHBI — OpraHUYecKue MPON3BOAHbIE aMMuaka. Knaccudukanus aMuHOB: anudpaTHIeCKHe U
apoMaTHyYecKHe; MepBUYHbIE, BTOPUYHbIE U TpeTuuyHble. CTpoeHue MoJekyls, oOumias ¢opmyia,
M30MepHsl, HOMEHKJIaTypa 1 (U3N4ecKre CBOMCTBa. XUMHUECKOE CBOMCTBA amu(paTUIeCKX aMUHOB!
OCHOBHBIE CBOMCTBA, ATKHJIMPOBAHUE, B3aUMOJICUCTBUE MTEPBUYHBIX AMHUHOB C A30TUCTON KHUCIOTOM.
Conm anKuIaMMOHHSL.

AHWIMH — NpENCTaBUTENb AMMHOB apoMarnueckoro psaa. Ctpoenuwe aHwinHa. B3ammHoe
BIUSHUE TPYNI aTOMOB B MolleKyie aHWinHA. OCOOEHHOCTH XMMHYECKHUX CBOMCTB aHWJIMHA.
KauecTtBennsle peakiuu Ha aHWIMH. CrocOOBI MOTY4YeHHs M IPUMEHEHHE aln()aTHYecKuX aMHHOB.
[Tony4yenue aHMIMHA U3 HUTPOOEH30IA.

AmuHOKuCnoTEl. HoMeHKatypa n uzomepus. OTAeNnbHbIE IPEICTABUTENN 0-AMUHOKHCIIOT:
JIMIWH, anaHuH. Ousnyeckrne CBOMCTBA aMHUHOKHUCIOT. XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT KakK
aM(pOTEepHBIX OPraHUYECKUX COCAMHEHMN, peakius MOJMKOHJIEHCAIuH, 00pa3oBaHHEe MENTHIHOMI
cBs3U. buonoruueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 M THAPOJIN3 NENTHIOB.

benku kak nmpupoansie noaumepsl. [lepBudHas, BropuyHasi U TpEeTUYHAs CTPYKTypa OElKOB.
XUMHUYECKHE CBOMCTBA OEKOB: TUAPOIIN3, IEHATYpaIUs, KAYeCTBEHHBIE PEaKLIUU Ha OEIIKH.

DKClepuMEHTAIbHbBIC METO/Ibl U3YUEHUS BEIIECTB M UX MPEBPAIICHUN: pacTBOpeHUE OEIKOB B
BOZe, JEHarTypanus OEIKOB TIpU HArpeBaHWHW, IIBETHBIE pEaKIUW Ha OCNKH, pelIeHne




OKCIIEPUMEHTAJbHBIX 33/7a4 1O TemMaM «A30TCoJepKallue OpraHUYecKHe COCIUHEHUsS» U
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

BricokoMosIeKyJISIPHBIE COeIMHEHUS.

OCHOBHbIE TIOHATHS XHMHHM BBICOKOMOJIEKYJSPHBIX COEAUHEHUN: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE€ 3B€HO, CTENECHb MOJUMEPU3ALNN, CPEIHSS MOJIEKysipHas macca. OCHOBHBIE METO/bI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — OJIMMEPU3ALINS U TOJUKOHICHC AL

[Tonumepnsle Matepuansl. [lnacTmaccsl (MONMMATUIICH, MOJIUIPONUICH, MOJUBUHUIXIOPU,
MOJUCTUPOI, TOJTUMETHIMETaKPUIIAT, MOJUKApOOHATHI, MOMUATWICHTEpedTaNaT). Y TUIN3auus U
nepepaboTKa MIacTuKa.

OnactoMepbl:  HaTypaJbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaJuEeHOBBIH,
XJIOPOIIPEHOBBIN, H30IIPEHOBBIN) U CHIIMKOHBI. Pe3unHa.

Bonokna: HarypanbHble (XJIONOK, WIEPCTh, HIENK), MCKYCCTBEHHbIE (BHCKO3a, alETaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIaBCaH).

[Tomumeps! crienuanbHOrO HazHadeHUs (Te(iIOH, KEBJap, 3JIEKTPONPOBOMIAIINE ITOJIUMEPHI,
OnopasyiaraeMble MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHUs BEIIECTB M WX IpEBpallleHUN: 03HAKOMJIEHUE C
oOpa3naMu TMPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKoB, peIlIeHUe
SKCIIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOH».

Pacuérnpie 3a1ayn.

Haxoxxnenne MonekynsspHOH (HOpMyJIbl OPraHMYECKOTO COEAWHEHHS MO MAaCCOBBIM IOJISIM
JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHHE MOJEKYISIpHOH (OpPMYNBI OpPraHMYECKOro
COeIMHEHHS 10 Macce (00BEMY) MPOIYKTOB CrOopaHus, MO0 KOJIMYECTBY BEIIECTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYpPHOH (QOpMYIIbI
OpPraHMYECKOT0 BEIIECTBAa HAa OCHOBE €ro XWMHUYECKMX CBOMCTB WM CHOCOOOB IOJy4YeHUS,
OIIPEAEIIEHUE JI0JIA BBIXO/A TPOLYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzaiust MexXnpeaMETHBIX CBsI3e€l NMpU HU3YyYEHUHU OpraHuueckod xumuu B 10 kiacce
OCYILIECTBIISIETCS YEPE3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U IOHITUH,
MPUHATHIX B OTAEJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TOHATHUS: SIBJICHHUE, HAyYHbIH ()aKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaln3, CUHTE3, Kiaccu(uKalus, HaOM0AeHUEe, U3MEPEHHE, SKCTIEPUMEHT, MOJIENb, MOAECITUPOBAHNE.

@dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, YHEPTETUYECKUI YPOBEHbD,
BEIIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSIHME BEILeCTBA, (PU3MUECKUE BEIMYUHBI, €IMHUIIBI
U3MEpEeHUsl, CKOPOCTb, YHEPIHsl, Macca.

buonorus: kneTka, opraHmsM, JKocHucTeMa, Ouocdepa, MeTadOIu3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U FeTePOTPOPHBIN TUII TUTAHUS, OpokeHUe, HOTOCUHTES, IbIXaHHE, OCJKH, YIIIEBObI,
KUPbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOIINBO.

TexHoNorMs: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBLHOTO MHUTAHUS, MOIOIIHUE CPE/ICTBA,
MaTepHuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

AtoM. CoctaB aTOMHBIX sifiep. XUMHUECKUH aneMeHT. M3oTonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI04€K aTOMOB, KBAaHTOBBIE YHCIIa. DJHEPreTUUECKUE YPOBHU U MOAYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukanus XuMHUECKUX DJIEMEHTOB (s-, P-, d-, f-anemenTsI). PacnipeneneHue 31eKTpOHOB O
aTOMHBIM OpOUTaIsIM. DJIEKTPOHHbIE KOH(PUTYpallud aTOMOB 3JIEMEHTOB I€PBOrO—4eTBEPTOrO
MEPHOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUHU, JJIEKTPOHHBIE KOHQPUTYpallUd HOHOB.
DJIEKTPOOTPHULIATENBHOCTD.

Ilepuonnueckun  3akoH u  Ilepmoandyeckas  cucTeMa  XMMHMYECKMX  DJIEMEHTOB
JA.N. Menneneea. CBsi3b NEPHOAUYECKOTO 3aKoHa U llepmoamyeckoil CHCTEMBI XUMHYECKHX



3JIEMEHTOB C COBPEMEHHON TEOpHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOICTB
XUMHYECKHX JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB 10 TPYIIIIaM ¥ IEPUOIAM.
3nauenue nepuoandeckoro 3akona /.M. Menaeneena.

XuMuueckass CBSI3b. BHJIbI XMMHMYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs, METAJUIMYECKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIM M JOHOPHO-AKIENTOPHBIA. DHEPTUs U
JutHa cBsi3U. [1oJIIpHOCTH, HAMPABIIEHHOCTh M HACHIIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble CBs3M.
Bonoponnas cBa3p. MexMoIieKyasipHble B3aUMOJCHCTBHUS.

BanieHTHOCTB U BaJl€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX T€OMETPUYECKUM CTPOEHHUEM (Ha IPUMEpE COSTUHEHH 37IEMEHTOB BTOPOTO MEPUOJIA).

[IpeacraBinenne 0  KOMIUIEKCHBIX — coeiuHeHHsiX. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBareib, JIMTaHAbl. 3HAYeHHE KOMIUIEKCHBIX coeauHeHuid. [lonsatue o
KOOPJAMHALIMOHHON XUMUU.

BemiecTtBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUs. THIIbI KPUCTAUIMYECKUX PEIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsitue o mucnepcHbix cuctemax. MctuHHble pacTBOphL [IpeacTaBieHue O KOIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHUST KOHIIEHTPAIIMU PACTBOPOB: MAacCOBas JIOJISI BEIIECTBA B PacTBOPE,
MOJISIpHAasE ~KOHLEHTpauus. HacbhllleHHble UM HEHACBINIEHHBbIE PacTBOPbL, PAaCTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus M HOMEHKJIATypa HEOPraHWYeCKHMX BeUIeCTB. TpuBHAIbHBIE Ha3BaHUS
OTJIETIbHBIX MPEJCTaBUTEICH HEOPTaHUYECKUX BEIICCTB.

Krnaccudukanus XUMHUECKUX peakluii B HEOPraHUYECKOW M OpraHMYecKOd XMMHUHU. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB; 3aKOH COXPAHEHHS M MPEBpAlICHUS DHEPTrUU MPH XHUMHUUYECKHX
peakuusx. TernoBbie 3 PeKThl XUMHUUECKUX peakiuii. TepMOXUMHUUYECKUEe YpaBHEHUS.

CKOpOCTh XMMHYECKOH PEaKIuu, €€ 3aBUCUMOCTh OT Pa3lIMYHBIX (PakTopoB. ['oMOTeHHBIE U
reTeporeHHsle peakunu. Katanus u kataam3aTopsl.

O6patumbie U HeOOpaTUMBIE peakIuu. XUMUYECKOe paBHOBecHe. KoHCTaHTa XMMHYECKOTO
paBHOBecusl. DakTOphl, BIUAIONIME HA IMOJOXKEHUE XMMHYECKOTO paBHOBECHS: TeMIeparypa,
JTABJICHUE U KOHIIEHTPAMU BEIIECTB, y4acTBYOIIMX B peakuuu. [Ipunuun Jle [arenbe.

DnexTponauTuyeckas nucconnanus. CHUIIbHBIE U c1a0ble 3JeKTPOIUThl. CTeneHb TUCCOIUAIUH.
Cpena BOAHBIX pacTBOPOB: KHUCIIOTHas, HEHMTpajbHas, miesnodHas. Bomopoausiii nokazarens (pH)
pactBopa. ['maponus coneit. Peakiinu moHHOTO OOMeEHa.

OKHCIIUTENEHO-BOCCTAHOBUTENbHBIE  peakiuu. (CrerneHb okuciaeHus. OKUCIUTENh W
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTaHOBJIEHMs. BaxkHeilmne OKUCIUTENN U
BOCCTAHOBUTEIU. METO/T 2JIEKTPOHHOTO Oaanca. DJIEKTPOIU3 PAaCTBOPOB U PACILIIABOB BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJIbI U3YUEHUS BEIIECTB U X IPEBPALLICHU: Pa3JI0KEHUE TEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIn3aTOPa, MOJICTTH KPUCTAIUTMYECKHUX PEIIETOK, TPOBEACHUE PEeaKITUi
MOHHOTO OOMEHa, OIMpeeNIeHHe CPEeIbl PACTBOPOB C MOMOIIBIO WHIUKATOPOB, U3YUEHUE BIUSHUS
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUUYECKOW PEAKIIUH U TTOJI0KEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuueckasi xumusl.

[Tonoxxenne HemetamioB B l[lepuogudeckoil  cUCTEME  XUMHUYECKHX  DJIEMEHTOB
JI.1. MenneneeBa U OCOOEHHOCTH CTPOCHHSI UX aroMoB. (DPU3WYECKHE CBOWCTBA HEMETAJLIOB.
AnoTponusi HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ilomydyenue, dusznyeckue W XHUMHUYECKHE CBOWMCTBA: PEAKIUH C METaUIAaMH U
HEMETaJlIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. ['uapuasl. TOIIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoxaenue B mpupojae, CHOCOOBI MONydeHUs, (U3MUYECKHE U XUMUYECKUE
cBoiicTBa. [‘amoreHoBogopoabl. BakHeline KUCIOPOACOACPKAINE COCIUHEHUS TaJIOTE€HOB.
JIabopaTopHble U MPOMBINIICHHBIE CIIOCOOBI MOTYYEeHHsI TATOreHOB. [IprMeHeHne rajJoreHoB U uX
COCTUHEHUM.

Kucnopon, o3oH. JlabopaTopHble UM MPOMBIIIICHHBIE CHOCOOBI TOMYyYEHUS KHUCIOPOJa.
Pu3nyecKre 1 XMMHYECKHE CBOMCTBA M MPUMEHEHUE KUCI0poAa U 030Ha. OKCHUIBI U IEPOKCHUBI.

Cepa. HaxoxneHue B mpupojie, CriocoObl MOJIydeHus, (GU3NUecKre U XUMUIECKIE CBONCTBA.
Ceposoaopon, cynbduasl. Oxeun cepol(IV), okenn cepsi(VI). CepHucrast u cepHasi KUCIOTBI U X
coin. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpuMeHeHne cepsl U €€ COeAMHEHUI.




Azot. HaxoxxneHnue B mpupojie, CrocoObl MOTydeHus1, (GU3NIECKUE U XMMHUYECKHE CBOMCTBRA.
Ammuak, HUTpUAbL. OKCUIbBI a30Ta. A30THUCTas W a30THAs KUCIOTHI U uX coiu. OcoOEeHHOCTH
CBOMCTB a30THOI KUCIIOTHI. [[puMeHeHune a3ota u ero coeAMHeHU. A30THbBIE YIOOPEHHUS.

dochop. Haxoxnaenue B mpupoae, CIOCOOBI MONyUeHHUs, (U3HYECKUE U XUMUYECKUE
cBoiictBa. @ochuasl u dhochun. Oxkcuanl dhocdopa, hochopHas kucimora u e€¢ conu. [Ipumenenue
docdopa u ero coenunenuii. PochopHbie y10OpeHUs.

VYrnepos, HaxoXKAeHue B pupojie. AJuioTponHble Moaubukanuu. Ousndeckre u XuMUYeCcKue
CBOWCTBA MPOCTHIX BEHIeCTB, 00pazoBaHHbIX yriepoaom. Okcun yraepona(ll), okcun yrinepona(IV),
yroibHas Kuciaota W €€ conu. AKTHUBUPOBAaHHBIM yroib, ancopOuus. Oymnepens:, rpadew,
yrepoaHble HAaHOTPYOkH. IIprMeHeHWEe MPOCTHIX BEIIECTB, OOpPA30BAHHBIX YIIEPOJOM, W €ro
COCTMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl HOMy4YeHHUs, (U3NYECKUEe U XUMHUYECKHE
cBoiictBa. Oxcua kpemuus(IV), kpemHueBass KuciaoTa, CUIMKaThl. [IpuMeHeHHe KpeMHUS U €ro
coequHeHuil. CTekIlo, ero MmojiydeHue, BUAbl CTEKIIA.

[Tonoxxenne MertamnoB B Ilepuoanueckoit cucteMe XUMHUYECKHX 31eMEHTOB. OCOOEHHOCTH
CTPOCHUS AIIEKTPOHHBIX 000J0YEeK aToMOB MeTaiioB. OO0mue (u3ndeckne CBOMCTBa METAJLIOB.
[Ipumenenue MetanoB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYCCKHIA Psii HANPsDKEHUH MetauioB. OOmue crocoObl MOIyYeHUs METAJIIOB:
TUAPOMETAIUTYPIUsl, MUPOMETAIUIYPIUsl, 3JeKTpoMeTautyprus. [loHsTue o KOppo3uu MeTalioB.
CriocoOpl 3a1UThl OT KOPPO3HUH.

O6mas xapaktepuctuka MeTtamioB IA-rpynmel Ilepuonnyeckoil cHCTEMbl XMMHYECKUX
aneMeHTOB. HaTpuii m kanmii: momydeHue, GU3MYECKHe W XMMHUYECKHE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCIUHEHUM.

Obmas xapakrepuctuka MmetasuioB [IA-rpynmnsl Ilepuoanueckoil cucTteMbl XMMHUYECKHUX
AJMIeMEHTOB. MarHuii U KalblUi: Mody4YeHue, pusndeckre U XMMUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEHIECTB U UX coeArnHeHUM. JKECTKOCTh BOBI U CITOCOOKI €€ yCTpaHEHUSI.

AnroMuHuil: monmydeHue, (U3NYECKME U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTOTO
BEIIECTBA W €ro CcoeauHeHH. AMQOTepHbIE CBOWCTBA OKCHJA W THUAPOKCHAA aATIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO61as xapakTepycThKa MeTauioB No6ouHbix noarpynm (b-rpynm) [lepuoauueckoit cucreMbl
XUMHUYECKUX IJIEMEHTOB.

dusznyueckue U XUMUYECKHUE CBOMCTBA XpoMa M €ro coeAuHeHuW. OKCUABI U TUIPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u AUXpOMaThl, UX OKHCIUTEIbHBIE CBOWMCTBA.
[Tonyyenue u npuMeHEHUE XpoMa.

dusnueckre 1 XMMUYECKHE CBOMCTBA MapraHlia U €ro COeIMHeHU. BaxHelume coeTnHeHns
mapranua(ll), mapranna(IV), wmapranna(VI) u wmapranna(VII). Ilepmanranat xanus, ero
OKHCIIUTENbHBIE CBOMCTBA.

Ou3NYeCKe U XMMHYECKHE CBOMCTBA Xkeje3a U e€ro coequHeHun. OKCUAbl, TUAPOKCUIBI U
comu xene3a(ll) u xeneza(Ill). [lonyueHue u npuMeHEeHHE Kelle3a U €ro CIUIABOB.

Ou3nyecKkue U XMMUYECKUE CBOWMCTBA MeIU U €€ coenuHeHui. [lomydeHne u mpuMeHEHUe
MeIU U €€ COCIUHEHUN.

[uuk: momydeHue, GuU3NUECKUE U XUMUYECKHUE CBOMCTBA. AMGPOTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCH/IA IMHKA, THPOKCOKOMIUIEKCH IMHKA. [[piMeHeHne IuHKa ¥ €ro COeIMHEHUMN.

OKCIEePUMEHTAIbHBIE METO/bl W3YUEHUS BEIIECTB W WX IMPEBPAIICHUN: H3yUYeHUE 00pa3IioB
HEMETAIlJIOB, ropeHue cephl, Qocdopa, xemeza, MarHus B KHUCIOPOJE, H3yUEHUE KOJUIECKIUU
«MeTtamibsl ¥ CIUIaBbD», B3aWUMOJECHCTBHE IIEIOYHBIX M INEIOYHO3EMEIBHBIX METaJUIOB C BOAOU
(BO3MOHO HMCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE IIMHKA U KeJjie3a ¢ pacTBOpaMHU
KHCJIOT M WIEJIOYEH, KAaUeCTBEHHbIE PEAKLUU HAa HEOPraHWYECKHE aHUOHBI, KaTUOH BOJOpPOJA U
KaTHOHBl METAJIJIOB, B3aUMOJCHCTBUE THIPOKCUIOB ATIOMUHUS U IIMHKA C PACTBOPAMH KHUCIOT U
LIEJI0YEH, PEIIeHUE SKCIEPUMEHTANIBHBIX 3a1a4 1o TeMaM «[ anorensr», «Cepa u €€ COeTMHEHUS»,
«A3or u dochop u uUx coeauHEHHs», «MeETAIIBl TIABHBIX MOATPYHI», «MeTamibl MOOOYHBIX
MOATPYIII.




XuMHS H )KU3Hb.

Ponp xumuu B oOecriedeHHH YCTOMUMBOTO pa3BUTHs yenoBeyecTBa. [IoHATHE O Hay4YHBIX
METOZaxX MO3HAHMUSA U METOJ0JIOTUM Hay4yHOro uccienoBaHus. HayuHble NpUHLMIBI OpraHu3anuu
XMUMHAYECKOTO MPOM3BOJACTBA. [IpOMBINIUIEHHBIE CHOCOOBI TMOJIyUYeHHs] Ba)KHEHIIMX BemecTB (Ha
IIpUMepe MPOU3BOACTBA aMMMAaKa, CEpPHOW KHCIOThL, MeTaHoisa). [IpoMblluieHHBIE CIOCOOBI
IIOJIyYEHUSI METAJJIOB M CIJIaBOB. XHMHYECKOE 3arpsi3HEHUE OKPYXKAWOWIEH Cpeapl U €ro
nocaencTBus. Posib XuMum B 00ecrieueHNH SHepreTH4eckoil 0€30MacHOCTH.

Xumug u 300poBbe uenoBeka. JlexkapcTBeHHble cpeacTBa. [lpaBuna umcnosib30BaHus
JIEKapCTBEHHBIX IpenapaToB. Pojb XUMHUM B pa3BUTUH MEIULUHBI.

XUMUS TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUINEBbIe 100aBku. Ponb xumum B obecneueHUH
MUILEBOM 6€30M1acHOCTH.

Kocmernueckue u mapgromepnsie cpeactBa. beitoBas xummus. IlpaBmiia Ge3omacHOro
UCIOJIb30BAaHUS MpenapaToB ObITOBOM XMMHUHU B MIOBCEIHEBHON KU3HH.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHILINE CTPOUTENbHBIE MaTEpHUaJIbl (IEMEHT, OETOH).

Xumus B celIbCKOM X03siiicTBe. OpraHndeckue 1 MUHepaibHbIe y100pEeHHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuallbl, KPacKH, CTEKJIO, Kepamuka. MaTtepuansl s
J1eKTpoHUKU. HanoTexHomorum.

Pacuérneble 3anauu.

Pacuéthl: Macchl BemiecTBa UM 00bEMa ra30B IO U3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce
WK 00bEMY OJHOTO U3 YHYACTBYIOLIUX B PEAKI[MU BEILECTB, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB HMMEET NpHUMECH, Macchl (00bEMa, KOJIMYECTBa
BELIECTBA) IPOJYKTa peakuuu,
€CIIM OJTHO M3 BEILECTB JIaHO B BHUJIE PacTBOpa C ONpPe/elNEHHON MaccoBOMl josiell pacTBOPEHHOIO
BELIECTBA, MACCOBOM [JOJM M MOJSPHOM KOHLEHTPALlMM BEIIECTBA B PAcTBOPE, JOJM BBIXOJa
IIPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBS3ei MpU U3ydeHUH oO0IIel 1 HeopraHuuecko xumuu B 11
KJIaCCE OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHUH, TaK U
MIOHATHUM, IPUHATHIX B OTAEIBbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TOHATHUS: SIBJICHHUE, HAyYHbIH (aKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaJN3, CUHTE3, KJIacCU(pUKaINs, IEPUOINIHOCTb, HAOIIOJCHUE, U3MEPEHHUE, SKCTIEPUMEHT, MOJIEb,
MOJIETTUPOBAHUE.

®duszuka: Marepusi, MUKPOMHP, MaKpPOMHUP, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIIbI,
PaAMoOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKU ypOBEHb, BEIIECTBO, TeNo, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, MJCaJIbHBIN ra3, (U3NUYEeCKHe BEIMUYUHBI, CIUHHIIBI U3MEPEHHS, CKOPOCTH,
JHEprus, Macca.

buonorusi:  kierka, opraHu3M, SKocucTeMa, Ouocdepa, MeTabonIM3M, Makpo- U
MHUKpPODJIEMEHTBI, O€JKH, >KHUPBI, YIJIEBOJbl, HYKJIEHHOBBIE KHUCIOTHI, (EepMEHTHI, TOPMOHBI,
KpyroBOpOT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: XUMHYECKas MPOMBIIIJIEHHOCTh, METAJULyprusi, CTPOMUTEJbHBIE MaTEpHaJIbl,
CEJIbCKOXO3SIICTBEHHOE  MPOW3BOJCTBO,  MUIIEBas  MPOMBIIUIEHHOCTb,  (papMalneBTHYECKas
IIPOMBIIIJIEHHOCTD, MPOU3BOICTBO KOCMETUUYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.




INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XHMMHHU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTCTBUM C CHUCTEMHO-JCATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yabTaTOB OCBOEHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPEAHEr0 O0Iero 00pa3oBaHUs BbIIEICHBI
CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE 00yYarOIIUMUCS POCCUMCKOM I'pak JaHCKON HAEHTUYHOCTH;
TFOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEJEIICHNIO; HAJU4YWe MOTHUBALUU K
00y4EeHHI0; TOTOBHOCTb M CIIOCOOHOCTh 00YUarOIIUXCsl PYKOBOJCTBOBATHCSI IPUHATHIMU B 00LIIECTBE
IpaBWIaMd M HOpMaMH I[IOBEACHUS; HAJIWYME IIPABOCO3HAHMS, HKOJIOTMYECKON KYJIBTYPBI;
CIOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pE3yAbTATHl OCBOEHUS MpenMeTa «XHMHUS» OTpakaloT C(HOPMHPOBAHHOCTH
OIbITAa MO3HABATENBHON M NMPAKTHUYECKOW NEATEIBHOCTH OOYYAIOUIMXCS B IPOLECCe pean3aluu
00pa30BaTeILHON JICATEIIEHOCTH.

JINYHOCTHBIE pe3yJabTaThl OCBOEHUS MNpeaMeTa «XHMHA» OTpaxaroT c(HOPMUPOBAHHOCTD
OIbITa TO3HABATEJIbHOM M MPAKTUYECKOHN AEATEIbHOCTH OOY4YaroIMXCsl B MPOLECCE peaau3aluu
00pa3oBaTeNbHON AEATENBHOCTH, B TOM YHCJIE B YACTH!

1) rpasKIaHCKOr0 BOCIIUTAHMS:

OCO3HaHMs OOYYAIOUIMMHUCSA CBOMX KOHCTUTYLMOHHBIX NpaB U OOS3aHHOCTEH, yBa)K€HHs K
3aKOHY U IIPaBOIOPSIIKY;

IPEJCTAaBICHUS O COLMAJIbHBIX HOPMax W IMPaBUJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPHYECKOH AEATENbHOCTU IMpPHU CO3JaHUU YYEOHBIX NPOEKTOB,
pelIeHnr y4yeOHbIX U [T03HABATENIbHbIX 33/1a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHMSI, JIOTUKY U apTyMEHTBI JPYTUX MpU
aHaJIM3€e pa3INYHbIX BUJOB YUeOHOM J1eATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HacJIeJJUI0 OT€YECTBEHHON XUMMH;

YBaKEHHsI K MIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO MPHUIIOKEHUS XUMHH,
OCO3HaHHUS TOTO, YTO JaHHbIE HAYKU €CThb PE3yJbTaT UIMTEIbHBIX HAONIOJAEHUH, KPONMOTIMBBIX
HKCHEPUMEHTAIbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpEeca ¥ MO3HABATEJIbHBIX MOTHUBOB B IMOJIYYEHHUH U MOCJIEAYIONIEM aHaIn3e HHPOPMAIUHU O
NIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMSI;

CIIOCOOHOCTH OIIEHMBAaTh CUTYallUH, CBSI3aHHBIE C XMMHUYECKUMHU SIBICHUSIMH, U NPUHUMATD
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEACHHE M TIOCTYNKM CBOMX TOBAapUIIEH C MNO3UIUI
HPaBCTBEHHBIX U ITPABOBBIX HOPM U € YYETOM OCO3HAHUS MOCIEACTBUI TOCTYIIKOB;

4) hopMuUpOBaHUS KYJIbTYPbI 3/10POBbI:

MOHMMaHMUs LIEHHOCTeH 310poBoro M Oe3omacHoro oOpa3a >KU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

COOJIIOICHHS TIPaBHJI OE30MIaCHOTO OOPAIICHHUs C BEIIECTBAMU B OBITY, TOBCETHEBHOM KHU3HH,
B TPYAOBOH J€ATEIbHOCTH;

MOHUMAaHMsI [IEHHOCTHU MPaBWJI WHAMBHUIYaTbHOTO U KOJUIEKTUBHOIO 0€30MacHOTO MOBEACHUS
B CUTYallUsX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUM M HENpPUATHS BpPEAHBIX NpPUBBIUEK (YHOTPEOIEHUs allKorouis,
HapKOTUKOB, KypeHHs);

5) Tpy10BOT0 BOCTIMTAHMS

KOMMYHUKaTUBHOH  KOMIIETEHTHOCTHM B  y4e€OHO-HCCIEIOBATEIbCKONW  JIeATEIBbHOCTH,
OOIIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTH€ B PpEIHIEHUM MPAKTUYECKUX 3aJa4 COLUAIbHOU
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTHUECKOMY M3yYEeHHIO MPo(eccHil pa3InyHOro pojia, B TOM YUCIIE HA OCHOBE
IIPUMEHEHHUS IIPEIMETHBIX 3HaHUMN 110 XUMUH;

YBaXKCHHUsI K TPYLy, JIOISAM TPyZa U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHyaJbHON TPAaeKTOPUH OOpazoBaHHs, OyIyIien
npodeccun M peanu3aluu cOOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTUYECKU IeJIeCO00Pa3HOr0 OTHOWIEHHUS K IMPHPOJIE KAaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHUMAHMs TIO0ATBFHOIO XapakTepa SKOJIOTHYECKHX MPOOJeM, BIUSHUS HKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIBHOMN CPEBL;

OCO3HaHMA HEOOXOIUMOCTH HWCIOJb30BAHUS TOCTHIKCHUH XUMHHU JJISl PEIICHHsS BOIPOCOB
PaLMOHAJIBLHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOTO HENIPUATHA ACUCTBUH, IPUHOCSIIMX BPE OKPYXKAIOLIEH IPUPOJTHON Cpelle, yMEHUs
IIPOrHO3UPOBATh HEOJArOMPUATHBIC SKOJIOTHYECKHE MOCIECICTBHS MPeIPUHUMAEMbIX ACHCTBUI U
MIPEeOTBPALLATD UX;

HaJIM4YUS PaA3BUTOTO HKOJIOTMUECKOTO MBILIICHMS], 3KOJOTMYECKOW KYIbTYpPBI, OIbITa
NESTEIbHOCTH ~ DKOJIOTUYECKOW  HalpaBIE€HHOCTH, YMEHMsS PYKOBOJACTBOBAaThCA MMH B
[103HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAJIBHON NPaKTHKE, COCOOHOCTH U YMEHMS aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOTO MIO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS HayKu U
OO0I11eCTBEHHOHN NMPaKTHKHY;

MOHMMaHMS CIEeNU(PUKH XUMHUH Kak HayKd, OcCO3HaHus e€ pomu B (HopMUpOBaAHHH
palMOHATBHOIO HAayYHOT'O MBIIUIEHUS, CO3JIaHUM LIEJIOCTHOIO IMPEACTAaBICHHUS 00 OKpy’KarolleM
MUpE KaK O €IMHCTBE MPUPOJIbl U YEJIOBEKA, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U peIlIeHun
po6JIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHU Ui COBPEMEHHON NMBWIM3ALMMU: B €€
I'YMaHMCTUYECKON HamNpaBI€HHOCTH M Ba)XKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepHallbHOU
KYJIbTYpPbl, B PELIEHUH TJ00aNbHBIX IMPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBON U HKOJOTHUECKON 0€30MacHOCTH, B Pa3BUTUN MEAULIMHBI, 00ECTIeYeHUN
YCIIOBUH YCIIEHIHOTO TPyAa U SKOJIOTMYECKU KOM(POPTHOM KU3HU KaXXA0T0 WieHa O0IIeCTBa;

€CTECTBECHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAHHA  CYIIHOCTH  METOAOB  IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCIIOJIb30BaTh IOJIy4aeMble 3HAHUS IS
aHaJIM3a U 00BSCHEHMS SIBJICHUN OKPY)KAIOLIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS
nenath 000OCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB U MMEIOLIUXCS JAaHHBIX C LEIbIO
MIOJIy4€HUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO MCIIOJIb30BaTh XUMHUUECKHE 3HAHMS JUISl perieHus npolsaemM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpEepbIBHOMY 00pa3oBaHHI0O U €aMOOOpa30BaHUIO, K
aKTUBHOMY MOJIYUYE€HHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJia B pa3InYHbIX cepax MpodhecCHOHATBbHON 1A TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOEHUS IPOrPaMMBbI [0 XUMUU HA YPOBHE CPEIHETO OOIIETro
00pa30BaHMs BKIIOYAIOT:

3HaYuMBble Ui (OPMUPOBAHMSI MHPOBO33PEHHUS OOYUAIOLIUXCS MEKIUCIUILIMHAPHbBIE
(MeXIpeIMeTHbIC) O0IeHAayYHbIC TIOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(puKy METOJOB IMO3HAHUS, HCIOJb3YEeMbIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO,
SHEprus, sIBIICHHUE, IPOLIECC, CUCTEMA, HAYYHBIN (PAaKT, IPUHIIHII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCClIeZIOBaHNE, HAOII0IeHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYyrue);



YHHMBEpPCAJIbHBIC yueOHbIe JNEeUCTBUS (mo3HaBaTeIbHbIE, KOMMYHHKaTHBHBIE,
perynasTHBHBIE), oOecneunBaromue GopMupoBanue (GyHKIIMOHAIBHOW IPaMOTHOCTH M COIIMAIBHOMN
KOMIIETEHIIMH 00y4aroIuXcs;

CIIOCOOHOCTh o0yJaromuxcs  HCIOJIB30BaTh OCBOEHHBIE  MEXJIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IeHCTBHSI B IO3HABATEIBHOM M COLMAJIbHON
IIPaKTHUKE.

MeramnpeaMeTHble  pe3yiabTaThl  OTPa)kaloT OBJAJCHHE YHMBEpPCAJIbHBIMU  y4EOHBIMU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSAMU.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS

1) 6a30Bble JIOTMYECKHE e CTBUSI:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBATh W  aKTYaJIIM3MpOBaTh TNpolieMy, paccMaTpuBaTh €
BCECTOPOHHE;

ONPEACIATh WENH JeATCIILHOCTH, 3aJlaBas MapaMeTpbl W KPUTCPUU UX JTOCTHIKEHUS,
COOTHOCHUTB PE3YyJbTAThl AEATEIHLHOCTHU C MOCTABICHHBIMU LIETSIMU;

WCIIOJIb30BAaTh TMPH OCBOCHHHM 3HAHWK MPUEMBI JIOTUYECKOTO MBINIICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TOHSITUA M  yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIINE TIOHATHUS JUISI OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYNHHO-CJICICTBCHHBIC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYKICHUS (MHAYKTUBHBIC, A€TyKTUBHBIC, 110 aHAJIOTHH), BBIIBISATH
3aKOHOMEPHOCTH M IPOTHBOPEYHUS B PACCMATPHBACMBIX SIBJICHUSAX, (OPMYIHPOBATH BBIBOJBLI U
3aKJTIOUEHUS;

MPUMCHSITh B TIPOIECCEe TO3HAHMS HCIOJb3YeMbIe B XUMHH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJIeTIH, TTPe0Opa3OBbIBATh MOJEIbHBIE MPEICTABICHUS — XUMUUYECKUN 3HAK (CHMMBOJ) DJIEMEHTA,
XUMHYECKast GopMyJia, ypaBHECHUE XUMUICCKOW pEaKIIUU — IMPHU PEIICHUN YIeOHBIX MO3HABATEIBHBIX
U TPaKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEICTaBICHUS JI BBIABICHUS
XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEIIESCTB M XUMHUICCKUX PEAKITUH.

2) 6azoBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMHUYCCKUX PCAKITUH;

dbopMynupoBaTh 1L€TH W 3aJa4d  WCCIENOBaHUS, HCIOJIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENTLHO C(HOPMYJIMPOBAHHBIC BOITPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS W OCHOBBI JIJISI
(hopMUpOBaHUS TUIIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHUM;

BIIQJICTh HABBIKAMH CAMOCTOSATEIHHOTO ITUIAHHPOBAHWS W TPOBEICHUS YICHHUSCKUX
JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAaOIIOAAaTh 3a XOAOM IMPOIECCa, CaMOCTOSITENBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OpMyIHpoBaThb O0O0OOIIEHHWS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBIAThH OOOCHOBAHHBIA OTUYET O MPOJETaHHON
pabore;

MPUOOPETATh OMBIT YYCHUYECKON HCCIeT0BATENbCKOM U MPOCKTHOM IEATEIHbHOCTH, TPOSIBIIATh
CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHICCKUX 3ajad,
MPUMEHEHHIO Pa3TUYHBIX METO/IOB TIO3HAHUS.

3) padora ¢ ungopmaumeii:

OpPUEHTUPOBATHLCS B PA3NUYHBIX UCTOUYHUKAX WH(MOpMaIMK (HAydYHO-TIOMYIIsIpHAs TUTepaTypa
XUMHYECKOTO COJIEp)KaHWs, CIPAaBOYHBIE IMOCOOMsS, pecypchl MHTepHeTa), aHaIM3UPOBATH
MH(OPMAIIHIO PA3TUYHBIX BUIOB U (HOPM MPEACTaBICHUS, KPUTHYECKH OLICHUBATH €€ I0CTOBEPHOCTh
Y HETIPOTHBOPEUYHBOCTE;

dbopMynupoBaTh 3aMpochl M TPUMEHATHh pPa3IUYHbIE METOAbl TPU TIOUCKE U OTOOpe
nH(popManuy, He0OXOAUMOM /1JIsl BBIMOTHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

MpPUOOpPETaTh OIBIT HCHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMANIbHYIO (GOpMy TpeacTaBieHUs WHPOPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);



WCIOJIb30BaTh HAyYHBIN S3bIK B KAYECTBE CPEACTBA MPHU paboTe ¢ XUMUUECKON HHPOopMaIueii:
MPUMEHSITh MEXKIPEAMETHbIE ((PU3NYSCKUE W MaTeMaTHYECKHE) 3HAKA M CHUMBOJBI, (OPMYIIBI,
a00peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIaeMOI TeMBI B XOZI€ JHaJIora U/WiIH JUCKYCCHH,
BBICKA3bIBaTh UeU, (POPMYINPOBATH CBOU MPEIOKEHUSI OTHOCUTEIBHO BBIIOTHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAIMel pe3ylbTaTOB I103HABATEIbHONW JESTENbHOCTH, MONYyYEHHBIX
CaMOCTOATENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHIMOIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA,
MPaKTUYECKOH pabOThl MO HCCIIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3aliu y4eOHOro
MpoekTa, W (HOPMYIHPOBATh BBIBOJBI IO pE3yiIbTaTaM IMPOBEAEHHBIX HWCCICIOBAHUN MYTEM
COTJIACOBAHUS MO3UIIHMH B X0/1e OOCYKACHHS 1 0OMeHa MHEHUSIMHU.

PeryasiTuBHbIe yHUBepPcAJIbHbIE YUeOHbIe 1eliCTBHA:

CaMOCTOSITENIFHO TUJIAHUPOBAaTh W OCYIIECTBISATh CBOIO IO3HABATENIbHYIO JESATEIBHOCTD,
ompezaenss e¢ MeTu W 3aJa4d, KOHTPOJHMPOBATH M 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
mpeaaraeMblii alrOPUTM JCHCTBUI NpPU BBINOJIHEHUH YYEOHBIX M HCCIEAOBATEIbCKUX 3ajad,
BEIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO WX PEIICHUS C YYETOM TOJTYYCHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JIEATENbHOCTH HA OCHOBE CAMOAHaJIN3a U CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ysnbTaThl OCBOCHHS MPOTPAMMBI [0 XUMHH Ha YIJIyOJIEHHOM YpPOBHE Ha
YPOBHE CpeaHero ooOIero o0pa3oBaHUs BKIIOYAIOT crenuduueckue s y4eOHOro mpeamera
«XUMHS» HAay4YHbIE 3HAHUS, YMEHHs U CHOCOOBI NEHCTBUI MO OCBOCHHIO, WHTEPIPETAMH U
HpCO6paSOBaHI/IIO 3HaHI/II>'I, BUJbI ACATCIIBHOCTHU IIO0 IMOJYYCHHIO HOBOI'O 3HAHWA W IIPUMCHCHHIO
3HAHUU B PA3JIMYHBIX Y4EOHBIX CUTYAIUIX, @ TAK)KE B PeaIbHBIX )KU3HEHHBIX CUTYAIIHIX, CBI3aHHBIX
¢ XuMHel. B mporpamme no XuMuu peAMETHBIE PE3YNIbTATHI IIPEACTABICHBI 110 TOJaM U3Y4ECHHUS.

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OpPMUPOBAHHOCTH MPEACTABIECHUI: 0 MECTE M 3HAYEHUH OPraHMYECKON XMMHU B CHUCTEME
€CTECTBEHHBIX HayK M €€ poJM B 00ECleUYEeHUH YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA B PEILICHUU
po0JIEM HKOJIOTMYECKOM, SHEPreTHUYecKOM M MUIIEBOM 0€30MacHOCTH, B PAa3BUTUU MEIULIUHBI,
CO3JIaHMM HOBBIX MAaTe€pHajOB, HOBBIX MCTOYHHKOB HSHEpPrUH, B OOECHEUEHHM pPALMOHAIBHOTO
MIPUPOIONOIB30BaHNUsA, B (POPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOMN Cpe/ie;

BJIaJICHUE CHCTEMON XMMHUYECKHX 3HaHUI, KOTOpas BKJIKOYAET: OCHOBOMOJAralolie MOHATHS
— XUMHYECKHH DIIEMEHT, aTOM, PO M JIEKTPOHHAS 000JI0YKa aToma, s-, P-, 0-aTOMHBIE OpOHUTaIH,
OCHOBHO€ U BO30YKIEHHOE COCTOSIHUS aTOMa, THOpUIn3aliis aTOMHBIX OpOuTasiel, HOH, MOJIEKyJa,
BaJIEHTHOCTb, IEKTPOOTPHULATEIBHOCTD, CTENIEHb OKMCIEHUS, XUMUUYECKasl CBA3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00bEM, yriepoaHblil ckeneT, GyHKIMOHAIbHAs TPYIINa, paguKai, CTPYKTYpHbIE
(bopmyIbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), H30MEPHsI CTPYKTYpHasi U IPOCTPAHCTBEHHAs
(reomeTpuyeckas, ONTHYECKAs), HU30MEPbI, TOMOJOTMYECKHH psJl, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJI- ¥ a30TCOJIEPIKAINE OPTaHNYECKUE COETUHEHUS], MOHOMED, ITOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TeOpUH, 3aKoHbl (nepuoanueckuii 3akoH Jl. 1. Menneneena,
TEOpHUsl CTPOEHHUsI opraHmdeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHUSI MaccChl BEIIECTB,
3aKOH COXpAHEHHS M TMPEBpAllleHUs SHEPruu NpHU XUMHUYECKHX PEaKIUsiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUI $A3BIK XMMHH, MHPOBO33PDEHUECKHE 3HAHMs, JIeXkKallUe B OCHOBE ITOHUMAaHUS
MIPUYMHHOCTH M CUCTEMHOCTH XMMMUYECKHUX SIBJICHUH; NIPEACTABICHHUS O MEXAHU3MaxX XMMHYECKUX
peakuuii, TEepMOJAMHAMUYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aUMHOM
BJIUSIHUM aTOMOB M TpyNN aTOMOB B MOJIEKyJaX (MHAYKTUBHBI U Me30MepHbIH 3(QeKTsl,
opuentantel [ u Il poma); dakronormueckne CBEACHHS O CBOWMCTBAaX, COCTaBe, MOTYYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY U MPaKTHUYECKOM



NeSITeIbHOCTH YeJIOBeKa, OOUIMX HAyYHBIX MPUHIUIAX XMUMUYECKOTO MPOM3BOJCTBA (Ha MpHUMepe
MIPOM3BOJICTBA METAHOJIA, TIepepaboTKu HEPTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTepHbIe MPU3HAKU MTOHITHH, YCTAaHABIMBATh UX
B3alMOCBS3b, HCIOJIBb30BaTh COOTBETCTBYIOIIME IOHATHSA INPU ONMCAHMM COCTaBa, CTPOEHUS U
CBOMCTB OpPraHUYECKHX COETUHEHU;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIIOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JUUISl COCTaBJIEHUS MOJIEKYISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTABJISITh YPABHEHHS] XMMHMUYECKUX PEAKLMM U PacKpbIBaTh UX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pPEAKLUN IOCPEACTBOM COCTABJIEHMS 3JEKTPOHHOrO OanaHca 3THX PEaKIMi,
peakuuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS X MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTABIIMBATH MOJIEIN MOJIEKYJ OPraHUYECKUX BEILECTB Ui MIUIIOCTPALMU UX XUMHUYECKOT O
U IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHIA: yCTAaHABIMBATh MPUHAMICKHOCTh HM3YYCHHBIX OPTraHWYECKHX
BEIIECTB 10 MX COCTaBY U CTPOCHHMIO K ONPEAENEHHOMY KJIacCy/TpyIile COeIWHEHUH, JaBaTh UM
Ha3BaHMs 1o cucreMarndyeckoi HoMeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS IS
OTJICNbHBIX TPECTaBUTENCH OPraHUYEeCKUX BEIIEeCTB (ITHJICH, alleTUJICH, TOJYOJ, TJIUILEPHH,
STHJICHTJIMKOJb, (EHOI, (GOpMaNTbIACTH/I, alleTAIbICTHI, AlleTOH, MypaBbHHAsI KUCIIOTA, YKCyCHas
KHUCJIOTA, CTEapUHOBAas, OJEUHOBAas, NAJIbMUTUHOBAs KHUCJIOTHI, TJULWH, aJlaHWH, MaJbTO3a,
bpyKTO32a, aHWINH, JUBUHIII, H30MPEH, XJIOPOIIPEH, CTUPOJ U JAPYTHEL);

c(OpPMUPOBAHHOCTh ~YMEHHS ONPEACTATh BHJA XUMHUYECKOH CBSI3M B  OPraHMYECKUX
COEUHEHMAX (KOBAJIEHTHAsl U MOHHAs CBS3b, G- U M-CBS3b, BOJAOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATH IOJIOKEHUS TEOPUU CTPOSHUS OPTaHMYECKUX
Bemects A. M. bytiepoBa st 0OBbsSICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA THUIIMYHBIX TNPEICTABUTENEH PA3JIMYHBIX KJIACCOB OPraHMYECKHX BELIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJKaJHEHOB, QJIKMHOB, apOMaTHYECKUX YIJIEBOJAOPOIOB, CIHPTOB,
aJIbJIETU/I0B, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX M  CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yrJIeBOJOB (MOHO-, AW- U IOJHCaXapHa0B),
WJUTIOCTPUPOBATh T€HETUUECKYIO CBSA3b MEKAY HUIMH YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX
peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopmMyII;

c(OPMHPOBAHHOCTh YMEHUS OATBEPKIaTh HA KOHKPETHBIX IPUMEpPax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPaTHOCTU M TUIIA KOBAJIEHTHOM CBSA3U
(o- ¥ T-CBSA3M), B3AUMHOTI'O BJIMSHUS aTOMOB U IPYIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHMSI XapaKTepHU30BaTh UCTOUHUKH YIIJIEBOJAOPOJHOTO ChIphs (HE(TH,
NPUPOJHBIN ra3, yroiib), CrocoObl €ro mepepadoTKU M IMPaKTHUYECKOe MPUMEHEHUE INPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTH BIIAJICHUS CUCTEMOM 3HaHUI O €CTeCTBEHHO-HAYUHBIX METOJIaX MMO3HAHUS
— HaOJI0ICHUH, U3MEPEHUH, MOJIETTUPOBAHNH, SKCIIEPUMEHTE (pEalbHOM U MBICICHHOM) U YMEHHUS
MIPUMEHATH 3TU 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSITh OCHOBHBIE ONIEPALIN MBICITUTEIbHON AEITETbHOCTH —
aHaJM3 U CHHTE3, CPaBHEHHE, 0000IIeHNE, CHCTEMAaTH3AIUIO, BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIS1 U3YYEHHS CBOMCTB BEILIECTB MU XUMHUYECKUX PEAKIIHil;

c(OPMHPOBAHHOCTh YMEHUI: BBIABIATh B3aMMOCBSI3b XMMUYECKMX 3HAHUNA C MOHATHAMH U
MIPe/ICTAaBICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB ISl 00Jiee OCO3HAHHOTO MOHUMAHUS
CYLIHOCTM MAaTE€pPHAIbHOTO €IUHCTBA MHpa, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON
XUMUH 7151 OOBSICHEHUS U IPOrHO3UPOBAHMUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOY;

c(OPMHPOBAHHOCTH YMEHUH: MPOBOAUTH PACUETHI 10 XUMUYECKUM (OPMYJIaM U ypaBHEHUSAM
XUMHUYECKHUX peaKkluil ¢ UCIOIb30BaHNEM (DHU3MUECKUX BETUYMH (Macca, 00bEM ra3oB, KOJIUYECTBO
BELIECTBA), XapaKTEPU3YIOUINX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI 110 HAXOXKIECHUIO
XUMHUYECKON (OpMyIibl BEIIeCTBa MO M3BECTHBIM MAaCCOBBIM JOJSM XHMHYECKUX D3JIEMEHTOB,
MPOAYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HBIX BELIECTB;



c(OpPMUPOBAHHOCTh YMEHHIl: NMPOTHO3UPOBATH, AHAJIU3UPOBATH U OLEHUBATh C MO3UIMI
HKOJIOTUYECKON O€30MacHOCTH TOCJIEACTBUS OBITOBOW M TPOM3BOJACTBEHHOH JAEATEIbHOCTU
YesioBeKa, CBSI3aHHOW ¢ mepepadOTKOM BEIIECTB, UCIIOJIb30BATh MOTYYCHHbBIC 3HAHUS TSl IPUHSITUS
IPaMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSIX, CBI3aHHBIX C XUMHEH;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUJIAaHUPOBAaTh U TMPOBOJUTH XHUMHUYECKHUIl
9KCIIEPUMEHT (TMOJIYyYEHHE U M3YyYEHHE CBONCTB OPraHMYECKMX BELIECTB, KAUECTBEHHbIE pEaKLUU
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U KUCIOPOACOJAEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE
HKCHEPUMEHTAIBHBIX 337a4 10 PACIIO3HABAHUIO OPTaHMYECKHX BEIIECTB) C COOIOIEHUEM IMPAaBHII
0e301macHOro OOpalieHus ¢ BEIIeCTBAMU U JIaDOpaTOpPHBIM 000pyI0BaHUEM, (DOPMYIHPOBATH LIETh
UCCIICIOBAHMsI,  MPEJACTAaBIATh B PAa3NU4YHOM  QopMe  pe3yiabTaThl  SKCIEPUMEHTA,
AHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOMIoAaTh MpaBUJa SKOJOTHYECKH IEJIecCO00pa3sHOro MOBENEHUS B OBITY U TPYAOBOI
JEATEIbHOCT B LEIAX COXPAHEHUs CBOETO 3/10POBbs, OKPYXAIOWIEH IPUPOJHOM Cpeasl H
JOCTH>KEHHSI €€ YCTOMYMBOrO pa3BUTHUSA;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO JEWCTBUS HAa JKMBBIE OPraHU3Mbl OIPENEIEHHBIX
OpraHMYECKUX BELIECTB, TOHUMAs cMbIci nokazatens [TK;

aHAJIM3UPOBATH 11€J1€CO00Pa3HOCTh IPUMEHEHUS! OPIrAaHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH
U B OBITY C TOYKU 3pEHUSI COOTHOIICHHS PUCK-TIOJIB3a;

c(OPMUPOBAHHOCTh ~ YMCHHIA: OCYIIECTBIIATh  ICJICHANIPABIICHHBI TOMCK  XHUMHYECKOH
uH(poOpMallUd B Pa3IMYHBIX MCTOYHMKAX (Hay4yHass W y4eOHO-Hay4yHas JUTeparypa, CpeicTBa
MaccoBor wmH(poOpMaruu, MHTEpHET W JOpyrue), KPUTHYECCKH aHATU3HPOBATh XUMUYECKYIO
nHpopMalnio, epepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C IOCTABJICHHON Yy4eOHOI
3a/1a4en.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckass XUMHUs» OTPaKaroT:

c(OpPMUPOBAHHOCTb MPECTABICHUI: O MaTepUAIbHOM €AMHCTBE MHUpPA, 3AKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE U 3HAUYCHUHU XUMHUU B CHCTEME ECTECTBEHHBIX HAyK U €€
poJu B 00ecrieueHNH YCTOMYMBOTO Pa3BUTHS, B PEILIEHUHU TPOOIIEM IKOJIOTHYECKOM, SJHEPTeTUYECKON
U THIEBOW O€30MacHOCTH, B Pa3BUTUM MEIUIUHBI, CO3JaHUM HOBBIX MAaTe€pHajoB, HOBBIX
HMCTOYHUKOB JHEPruHu, B OOECIEUEHUN PAllMOHAIBHOIO MPHPOAOIOJIB30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUS U 00IIeH KyJIbTyphl YeJIOBEKa, a TAKXKE 3KOJOIMYECKH 00OCHOBAHHOTO OTHOLIEHHUS
K CBOEMY 3/I0pPOBBIO M IPUPOTHOMN CPENIE;

BJIA/ICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpas BKIKOYAET: OCHOBOMOJIATAIOLINE TOHATHS
— XMMHYECKUH DIIEMEHT, aTOM, SIPO aToMa, U30TOIBI, AJIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-
aTOMHBbIE OpOWTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHMS aToMa, T'MOpUIM3alMs aTOMHBIX
opOuTanel, HOH, MOJEKYla, BAJIEHTHOCTb, 3JIEKTPOOTPHULATENBHOCTb, CTENEHb OKHCIIECHHUS,
XUMHUUYECKas CBA3b (KOBAJECHTHAs, HWOHHAsA, METAJUIMYECKas, BOJOPOAHAs), KPHUCTAJUIMUYECKAs
peméTKa, XUMHYECKasd pCaKknus, pacTBOpP, OSJICKTPOJIUTBI, HEIJICKTPOIUTHI, IBJICKTPOJIHUTHYCCKAs
JUCCOLMAIus, CTENEHb IUCCOLMALUU, BOJOPOAHBIN IOKAa3aTellb, OKUCIMTEIb, BOCCTAHOBHUTEID,
TeI10BOM 3 (PEeKT XUMHUYECKOM peakIMK, CKOPOCTh XUMUYECKON peakliii, XUMHUECKOEe PAaBHOBECHE;
TEOPUUM U 3aKOHBI (TEOpUS AIEKTPOJIMTUYECKOW JUCCOLMALNHU, TNEPUOAMUYECKUN 3aKOH
JI.1. MenneneeBa, 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS YHEPTUH
IPpU XMMUYECKHX PEaKLUsAX, 3aKOH IOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JECHWCTBYIOLIMX Macc),
3aKOHOMECPHOCTH, CUMBOIHNYECKUN S3BIK XUMHHU, MUPOBO33PCHUCCKHUEC 3HAHUA, JIC)KAIIHUE B OCHOBC
MTOHMMAaHUs IPUUYUHHOCTA U CUCTEMHOCTH XMMHYECKUX SIBJICHUI; COBPEMEHHBIE ITPEICTABICHUS O
CTPOCHUHM BEIIECTBA HA AaTOMHOM, MHOHHO-MOJIEKYJISPHOM M HAJMOJEKYISIPHOM YpPOBHSX;
MNpCACTaBJICHUA (o) MCXaHHu3Max XUMHNYCCKHUX peaxunﬁ, TCPMOANHAMHWYCCKUX
U KUHETUYECKUX 3aKOHOMEPHOCTSX MX NPOTEKaHUs, O XMMHYECKOM pPaBHOBECUH, pacTBOpax MU
AUCHICPCHBIX CUCTECMAX, q)aKTOJIOFI/I‘-ICCKI/Ie CBCACHHUA O CBOfICTBaX, COCTaBC, IIOJIYYCHHU U
0€30I1aCHOM HCIOJIb30BAHUU BaXXHEHWIIMX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTUYECKOU
ACATCIIbHOCTH YCJIOBCKA, O6H.[I/IX HAaYUYHBIX NPpUHIOUIIAX XUMHUYCCKOI'0 MPOMU3BOJACTBA,



c(hOpPMHUPOBAHHOCTh YMEHHII: BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATUH, YCTAaHABIMBATh UX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHSATHS ITPU ONMUCAHUN HEOPTraHUYECKUX BEIIECTB
U WX NPEBPALLEHU;

c(hOPMUPOBAHHOCTh YMEHUS MCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY IS COCTaBIICHHS
(hopMys BEIIeCTB U YPaBHCHU XMMHYECKUX Peakinid, cucremMarndeckyro HomeHnkiarypy (IUPAC)
Y TpUBUAJbHBIC HA3BAHUSI OTJEIBHBIX BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHS ONPEAEATh BAJCHTHOCTh M CTENEHb OKUCICHUS XMUMHYECKUX
3JIEMEHTOB B COCIUHEHUAX, BUJI XUMUYECKOW CBsI3U (KOBAJICHTHAsl, MOHHAs, MeETaJUIMYecKas,
BOZIOPOJIHAS ), TUI KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCIMOCTh CBOMCTB BEIIIECTB OT BHJIa XUMHYECKON
CBS3M M THUIA KPUCTAUIMUECKON pemETku, OOMEHHBIH U JOHOPHO-aKUENTOPHBIH MEXaHHU3MbI
o0pa30oBaHMs KOBAJICHTHOU CBSI3U;

c(hOpMUPOBAHHOCTh YMEHUI: KIACCH(PHUIIMPOBATH: HEOPTaHUYECKUE BEIIECTBA MO UX COCTaBY,
XUMUYECKUE PEAKIMU TI0 PA3IUYHBIM NpHU3HAKaM (YHCIIy U COCTaBY pEarupyroliux BEIIECTB,
TerioBoMy 3G (deKTy peakiuu, W3MEHEHUIO CTeNeHEeH OKUCICHHS 3JIEMEHTOB, OOpPaTHMOCTH,
y4acTUIO KaTanu3aTopa U JpYTrHue); CaMOCTOSATEIbHO BHIOMpPATh OCHOBAHUS U KPUTEPUU IS
KJacCU(UKALIUY U3Y4aeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICT Iepuoaudeckoro 3akona J[. . Menneneena
U IEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENbHYIO U IPOTHOCTHUECKYIO () YHKIUY;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPHU30BaTh AIIEKTPOHHOE CTPOCHHE aTOMOB W HOHOB
XUMHUYECKUX  DIIEMEHTOB  IEpBOrO—4YeTBEPTOro  mepuogoB  Ilepuonumueckoir  cucTEeMbI
JI.1. Menneneesa, HCIIONb3YS NOHATUS «IHEPIrETUYECKUE YPOBHUY, «IHEPTETUUYECKUE ITOLYPOBHIY,
«s-, p-, d-aToMHBIE OPOUTAIIH», KOCHOBHOE M BO30YKIEHHOE SHEPIeTHUYECKUE COCTOSHUS aTOMay;
OOBSICHSITH 3aKOHOMEPHOCTH HM3MCHCHHSI CBOMCTB XHMHUYECKUX JJIEMEHTOB M WX COCAMHCHHM II0
nepuonam u rpynnaMm Ilepmonnueckoir cucremsl J[. M. MenaeneeBa, BaJeHTHbIE BO3MOYHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTepH30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOICTBA
BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE TI'E€HETHYECKONM CBSI3M MEXKAY
HEOPraHUYECKHUMH BEIIECTBAMU C TOMOIBIO YPAaBHEHHUI COOTBETCTBYIOIMX XUMHUUECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHS PACKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPEACTBOM COCTaBIIEHUSI AJIEKTPOHHOTO OalaHca ATHX PEaKIui; peakiuii MOHHOTO
oOMeHa IMMyTEéM COCTaBJICHUS WX TIOJHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHUH; PEaKIuii THAPOIH3a;
peakuii Komruiekcooopa3zoBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U AlIFOMUHHS);

c(hOpMHUPOBAHHOCTb YMEHHS OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIIUMN C
Y4€TOM MX PHEPreTHUYECKUX XapAKTEPUCTHUK, XapaKTep U3MEHEHUsI CKOPOCTH XUMUUYECKON peaKINU
B 3aBHCHMOCTH OT Pa3JIUYHbIX (DAaKTOPOB, a TAK)KE XapaKTep CMEIICHHUsS XMMHYECKOr0 paBHOBECUS
Mo/, BIMSIHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUUYECKHE PpEaKIUH, JIeKalue B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYYE€HHUsI CEPHON KUCIOThI, aMMHUaKa, OOIIIe HAYYHbIE MPUHITUTTBI XUMHUYIECKIX
MIPOU3BO/JICTB; 11€J1eCO00Pa3HOCTh MPUMEHEHHS] HEOPIraHUUYECKUX BEIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOYKHU 3pEHUS] COOTHOIICHHSI PUCK-TIOJNB3a;

c(hOpPMHUPOBAHHOCTD BJIAJICHUS CHUCTEMOW 3HAHMK O METOJAaX HAYYHOTO TO3HAHHS SBJICHHUMA
MPUPOABI — HAOIIOeHHE, U3MEPEHUE, MOICTUPOBAHUE, YKCIIEPUMEHT (pealbHBI U MBICICHHBIH ),
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, yMEHUS IPUMEHSTh OTH 3HAHUS MPU IKCIIEPUMEHTATHLHOM
WCCIIETOBAaHUH BEIIECTB M II OOBSCHEHUS XUMHUYECKHUX SBJICHHM, UMEIOMINX MECTO B MPHUPOJE,
MPAKTUYECKON JIEATETFHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HH;

c(hOPMUPOBAHHOCTh YMEHHS BBISBIIATh B3aUMOCBSI3b XMMHYECKHX 3HAHUU C TOHATUSIMH U
MIPE/ICTAaBICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB ISl 00Jiee 0OCO3HAHHOTO MOHUMAHUSA
MaTepuaibHOTO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUEThI: C HCIOJIB30BAHUEM MOHSTUN «MaccoBast
JIOJISl BEIIIECTBA B PACTBOPE» U «MOJIIPHASI KOHIICHTPAITUs»; MACChI BEIIeCTBa WK 00bEMA rasa 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YacCTBYIOIIUX B peaKUUu
BEIIECTB; TEIUIOBOro d(heKTa peakiuu; 3HaUCHUST BOJOPOJHOTO MOKa3aTessl pacTBOPOB KHUCIOT U
IIEI0YEH ¢ M3BECTHOM CTETECHBIO JUCCOIUAINH; MACChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTA



pEeaKrH, ECIIU OJTHO U3 UCXOAHBIX BEILIECTB IAHO B BUJIE PACTBOPA C ONPEACIEHHON MAaCCOBOM JOJICH
PacTBOPEHHOTO BEIIECTBA WIIM AAHO B M30BITKE (MMEET MIPUMECH); I0JI BBIXOJIa TPOAYKTA PEAKIINH;
00BEMHBIX OTHOLLIEHUI ra30B;

cOPMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIIBHO IJIAaHUPOBATh M TPOBOJUTH XUMHUYECCKUI
SKCIIEPUMEHT (IIPOBEJIEHUE PeaKIii MOHHOTO OOMeHa, MOJATBEP)K/IEHHE KauyeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEIIECTB, OMPEICICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIbI HWHIUKATOPOB,
W3Y4YCHHE BJIUSHUS paA3IUYHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peaklMu, peuieHHe
IKCIIEPUMEHTAIBHBIX 3a1ad 1mo TemMam «Mertamisl» U «Hemeramiel») ¢ coOMOIEHUEM TIPABHII
0e30MacHOro OOpaleHus ¢ BEIIECTBAMU U JIaOOpaTOpPHBIM 000pyI0BaHUEM, (POPMYIHPOBATH LIETh
WCCIICIOBAHMS, TIPEJCTABISITh B Pa3IMIHON (opMe pe3yiabTaThl SKCIEPUMEHTA, aHAIU3UPOBATh U
OLICHUBATh UX J1OCTOBEPHOCTb;

c(hOPMUPOBAHHOCTh YMEHHIA: COOJIIO/IaTh TpaBUjIa MOJIb30BAHUS XHUMHUYECKON IMOCYI0H U
1abopaTopHBIM 000pYIOBAaHUEM, OOpAIIleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO
BBITIOJIHCHUIO JTA0OPATOPHBIX XMMUYECKUX OIBITOB, SKOJOTHMUECKH 11€JIeCO00pPa3HOr0 MOBE/ICHUS B
OBITY M TPYAOBOH JEATENLHOCTH B LIESAX COXPAHEHUS! CBOETO 3/10POBbs, OKPY>KAIOILIEH MPUPOIHOI
Cpelbl U JOCTHXKEHUSI €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMMACHOCTh TOKCUYECKOTO JIEUCTBUS HA
YKUBbBIEC OpPraHU3MBbl OIPE/IETEHHBIX HEOPTraHUYECKUX BEILECTB, MOHMMas cMblica nokazarens [1/1K;

cOPMUPOBAHHOCTh YMCHHI: OCYIICCTBISATh IICJICHANPABICHHBIA TIOUCK XHMHYECKOMN
nH(pOpMallMM B Pa3IMYHBIX MCTOYHMKAX (Hay4yHass W ydyeOHO-Hay4yHas JUTEparypa, CpeacTBa
MaccoBoli uwH(popManuu, WHTepHET W Apyrue), KPUTUYCCKU aHATU3UPOBATH XUMHUYECKYIO
nHpopmanuio, mnepepadaThiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C TOCTaBICHHON YydeOHOM
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HaummenoBaHue pa3zienioB u
n/m TEM MPOTrpamMMBbl

KomngecTBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTrueck
ue paboThl

OnekTpoHHbIC (IU(PPOBEIE)
o0pa3oBaTeNbHbIC PECYPChHI

‘Paweﬂ 1. TeopeTnyecKkne 0CHOBBI

opra}mqeacoﬁ XUMHH

1.1|IIpeamer opraHruecKOi 8 1 bubnunoreka I{OK https://m.edsoo.ru
xumud. Teopust crpoeHus bubnurorexa PO https://resh.edu.ru
OPraHUYECKUX COCTUHEHUM A.
M. Bytneposa

‘I/ITOFO 10 pasjeny H 8 H

‘Pa3ne.11 2. Yri1eBoaopoanl

2.1|[[IpenenbHbIe YIIeBOAOPOIBI 5 bubnuoreka LIOK https://m.edsoo.ru
— aJIKaHbI, [IUKJIOAIKAHBI Bbubmnnorexa POIII https://resh.edu.ru

2.2||HenpenenbHble 14 1 bubnuoreka LIOK https://m.edsoo.ru
YIIIEBOIOPObI: AJIKEHBI, bubmanorexa POIII https://resh.edu.ru
QJIKaIMCHbI, AJIKHHBI

2.3||ApomaTHueckue 8 bubnuoreka LIOK https://m.edsoo.ru
YIIIEBOIOPOABI (apEHBI) bubmuorexa PO https://resh.edu.ru

2.4 |IIpupoaHble HCTOYHUKU 4 bubmmoreka [IOK https://m.edsoo.ru
YIIICBOIOPOIOB U UX bubnuorexa POII https://resh.edu.ru
nepepaboTKa

2.5|CanoreHnpon3BoIHbIC 4 1 bubnunoreka [IOK https://m.edsoo.ru
YIIIEBOIOPOIOB bubmmorexa POII https://resh.edu.ru

‘I/IToro 10 pa3jeny H 35 H

‘Pamen 3. Kuciiopoacoaep:xanue opraHu4eckue CoeJuHeHUsI

3.1|{|Criupter. Denon 11 1 bubnunoreka [IOK https://m.edsoo.ru
bubnurorexa POIII https://resh.edu.ru
3.2 |[KapOoHMIIbHBIE COETUHEHUS: 21 1 bubmuoreka IJOK https://m.edsoo.ru
aJIbIEruabl U KETOHBL. Bubnmorexa POIII https://resh.edu.ru
KapOoHOBBIE KHCIIOTHI.
Crnosxuble 3¢upsl. XKupbl
3.3|[YraeBosr 9 1 bubmmorexa I{OK https://m.edsoo.ru
Bbubaunorexa POIII https://resh.edu.ru
‘I/ITOFO 110 pasjeny H 41 H
‘Pasnen 4. A3oTcoaep:kaniue OpraHnvecKkue coeMHeHust
4.1||AMuHBI. AMHHOKHCITOTEHI. 12 1 2 bubmmorexa IIOK https://m.edsoo.ru
benkn Bubnunorexa POIII https://resh.edu.ru
‘I/ITOFO 10 pasjeny H 12 H
‘Pasnen 5. BbICOKOMOJIEKYISIPHbIE COCAUHECHUS
5.1||BeicokoMOIeKyIIsipHbIC 6 1 bubnunorexa [IOK https://m.edsoo.ru
COCTMHCHUS bubnmrorexa POIII https://resh.edu.ru
‘I/ITOFO 10 paseny H 6 H
OBIIEE KOJIMYECTBO YACOB || 102 4 6
I1O ITPOT'PAMME
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11 KJIACC

Ne || HaumeHnoBaHue pa3ieinoB U

KomngecTBo yacos

n/m TEM IPOrpaMMBbl

DnekTpoHHbIC (IU(PPOBEIE)
o0pa3oBaTenbHbIC PECYPCHI

Bcero|[Kontposnbnsle|[IpakTnueckue
paboThI paboThl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
1.1||Ctpoenue atoma. 9 bubnurorexa LIOK https://m.edsoo.ru
[Teproauieckuii 3aK0H U bubnuorexa POII https://resh.edu.ru
[Tepuoaundeckas cuctema
XUMHUYECKHUX 3JIEMEHTOB [I.
H. Meunneneesa
1.2||CtpoeHue BemiecTna. 11 1 bubnrorexa LIOK https://m.edsoo.ru
MHoroo6pa3sue BelecTB bubmnnorexa POIII https://resh.edu.ru
1.3 | XuMuueckue peakiuu 19 1 3 bubmuoreka LJOK https://m.edsoo.ru
bubmmorexa POIII https://resh.edu.ru
‘I/ITOFO 10 pa3ely H 39 H
‘Pamen 2. Heopranuyeckasi XuMust
2.1||Hemeramnbl 31 1 3 bubnurorexa LIOK https://m.edsoo.ru
bubmmorexa POIII https://resh.edu.ru
2.2 |[Metamibl 23 1 2 bubmmorexa LIOK https://m.edsoo.ru
bubmmorexa PO https://resh.edu.ru
‘I/ITOFO 10 pasjeny H 54 H
‘Pa311e.11 3. Xumus ¥ )KU3Hb
3.1|Metoxapl mo3HaHMS B XUMUH. || 9 bubmmorexa LIOK https://m.edsoo.ru
XUMUS U )KU3Hb bubmuorexa POIII https://resh.edu.ru
‘I/ITOFO 10 pa3jeny H 9 H
OBHIEE KOJIMYECTBO 102 4 8

YACOB I10 ITPOTPAMME
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