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10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAUYeHUWE OPraHUYECKOW XHMMHH, TPEACTABICHHE O MHOTroo0pa3uu
OpPraHMYECKUX COCIUHECHUM.

ONEKTPOHHOE CTPOECHHE aToMa YIJEepojAa: OCHOBHOE U BO30YKIAEHHOE COCTOSIHUS.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCHUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriepona. MexaHu3mbl 00pa3oBaHUs KOBaJCHTHOU
cBsi3U (OOMEHHBIN U JIOHOPHO-AKLENTOPHBIN). THUIIBI NepeKpbIBaHUs aTOMHBIX OpOUTaJIeH, G- U
n-cBsi3u. OnuHapHas, JABOMHAs M TpoilHas cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJax
opranudeckux seuiects. IloHsTHe 0 cBOOOAHOM pajnuKaie, Hykieoduse u sJeKTpoduie.

Teopust crTpoeHust opraHuyeckux coeauHeHuit A.M. bytiepoBa u  coBpeMeHHbIE
IIPEJICTABJICHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOCHHUSI OPraHUYECKUX COEIMHEHU.
Mounekymnsipable U CTpYKTypHBIE (GopMyisbl. CTpyKTypHBIE (OPMYJIbI Pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buapsl wH3oMepum: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[Ipeacrasnenue o kiaccupuKaIMy OpraHnuecKux BemecTB. [loHsTHE 0 QYyHKIIMOHATBHOM
rpynne. I'omosnorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTIEIbHBIX IPEACTABUTENICH.

OcobenHocTn M Ki1accUpUKAUs ~ OpraHMYecKux  peakuuid.  OKUCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKHX BEIIECTB W MaTepUallaMUd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYeCKHX BEIIeCTB IpU HarpeBaHuu (MJaBieHHe, OOyriIMBaHWE U  TOpPEHHe),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHU4YE€CKUX BEIIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonorudeckuii psig aikaHoB, oOrmias ¢popMmysia, HOMEHKJIATypa U HU30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposa, 6-cBsizb. OU3HUECKUE CBONCTBA AJTKAHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: PEAKLUH 3aMELICHUs], N30MEPHU3aLUH, 1ETUIPUPOBaHUS,
LIUKIU3alliy, THpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakIuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B nmpupoae. CriocoObl 1oJIy4eHHs U IPUMEHEHHUE aJIKaHOB.

[Muknoankanel. O6mas ¢popmyia, HOMEHKIATypa U uzomepus. OcOOEHHOCTH CTPOEHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKkaHOB. CrOocoObl MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. ['oMonornueckuii pssi alkeHoB, oOuias ¢popmyiia, HOMEHKIATypa. DJIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alkeHOB, Sp>-TMOPHIM3AINs aTOMHBIX OpbHTaseif
yraepoaa, - u m-cBsi3u. CTpyKTypHast U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. dGusnueckue
CBOMICTBa aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUH IPUCOEAUHEHMS, 3aMEIICHHUS B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBs3b. CIOCOOB! NOTYUYEHUs U IPUMEHEHHE ATKEHOB.




Ankamuensl.  Krnaccudukamuss — ankaaveHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
kymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHHS M XHUMHYECKHX  CBOHCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanusi CONpsKEHHBIX JHUECHOB.
CriocoObI MoTy4YeHHsI ¥ TPUMEHEHUE aJIKaIUCHOB.

Ankunbl. ['omonorndyeckuil psa ankuHoB, oOmiast ¢GopMyia, HOMEHKIATypa U H30MepHsl.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ AJIKHMHOB, SP-THOpPUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOWCTBA: pPEAKIUU
MPUCOCIUHECHHUS, TUMEPU3ALMN U TPUMEpPHU3aLUU, OKUCIeHUs. KucnoTHble CBOMCTBA alIKHWHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaki Ha TPOilHYI0 CBs3b. CrocoObI
MOJIyYEHUSI U IPUMEHEHUE AIKUHOB.

Apomartudeckue yrieBo1opoabl (apeHbl). ['oMonoruueckuii ps apeHoB, od1as Gpopmyia,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI OeH3071a.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoOJOroB: PEaKluu
3aMeIeHus] B O€H30JIbBHOM KOJIbIIE M YTJIICBOJOPOJHOM pAAMKAIe, PEaKIHH MPUCOSAHMHCHUS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpencraBienue o0 OpueHTHPYIOUIEM JIEHCTBUU 3aMECTHTeNeH
B OCH30JILHOM KOJIbIIC Ha MPUMEPE aTKUIBHBIX PAJAUKAIOB, KapOOKCHUIBHON, TUAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Momumepuzarnusa  ctupona. CrnocoObl  TOJMy4YeHHST HW  MPUMEHEHHE  apOMaTUYECKHUX
YIJIEBOJOPOIOB.

[Mpuponnsrii ra3. [lomytHsle HedTsHBIE Ta3bl. HedTh 1 e€ mpoucxoxxaenune. KameHHsii
yIroib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHI, KATATUTUYCCKHK), PUPOPMUHT, MUPOTu3. [IpoayKThl mepepaboTKu HEPTH, HX
MPUMEHEHNE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTndeckast CBA3b MEXKIY Pa3IMYHBIMH KJIaCCaMH YTJIE€BOJI0POIOB.

DJIEKTPOHHOE CTPOEHUE TaJOrE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakuuu 3amMerneHus
rajoreHa Ha THUIPOKCOTPYMIY, HUTPOTPYIIY, IHAHOTPYMIY, aMUHOrpymmy. JlelicTBue Ha
rajJjOreHIpoU3BOAHBIE BOJAHOIO W  CIOMPTOBOTO pacTtBopa wEnouu. BzaumopeiictBue
JTUTAJIOTCHAIIKAHOB C MarHueM W LIHMHKOM. [loHsTHE O MEeTa/lIoOpraHWYEeCKUX COCIUHECHMSX.
Hcnonp30BaHre TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpTraHUYECKUX BEIIECTB.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHWS BEHIECTB W MX MPEBpAIICHUN: H3yYeHHUE
(GU3MYECKUX  CBOWMCTB  YIIEBOAOPOAOB  (pPacTBOPUMOCTH),  KAUE€CTBEHHBIX  pEaKIui
YTIEBOIOPOAOB Pa3NUYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOI WIIM MOJHOW BOJIBI, pacTBOpa
nepMaHTaHaTa Kajius, B3aWMOJICHCTBHE aleTUIeHa C aMMHUAYHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YriiepoJa M BOJOpPO/Aa B OpPraHUYECKHX BEIIECTBaX,
MOJIydYeHUE OSTUJICHA W HM3YYECHHE €ro CBOMCTB, O3HAaKOMJIeHHE C KoJulekiusamu «HedTb» u
«Yromb», ¢ oOpa3laMu IUIaCTMAcC, KAay4yKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYI
YTJIEBOJOPOIOB M TaJOTEHIIPON3BOIHBIX YTIIEBOJOPO/IOB.

Kucaopoacoaep:kammue oprannyeckue coeJMHEHHUs.

[Ipenenbuple ogHOaTOMHBIE COUPTHL. CTpOoeHHE MOJIEKYJ (Ha TpUMEpPE MeTaHola |
sTa”ona). ['omomornyeckuit psia, odmiast popmyia, H30MepHs, HOMEHKJIATypa U KIacCU(PUKAIIUA.
®dusnyeckue CBOWCTBA TMPEACIbHBIX OJHOATOMHBIX CHUPTOB. BOJOpPOJHBIE CBSI3U MEXKIY
MOJIEKYJIaMH ~ COHMPTOB. XHMMHYECKHE CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalui,
OKHCIICHUS, B3aUMOJICHCTBHE C OPTAaHNYECKUMHU U HEOPTaHMYECKUMU KucioTamu. KadecTBeHHas
peakuus Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHONa M METaHOJIA HAa OPraHM3M YeJOBEKaA.
Cnoco0sI ToTy4YeHus ¥ TPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[Tpocteie a¢upsl, HOMEHKIAaTypa U uzomMepus. OcoO0eHHOCTH (PU3MUECKUX U XUMUUYECKUX
CBOMCTB.

MHOroaroMHble COHUPTHI — ATUICHTIUKOIb M TIUIEpUH. DU3MUECKHE U XUMUUYECKHE
CBOMCTBA: pEaKIMHU 3aMEIICHUs, B3aUMOJICUCTBHE C OPraHMYECKUMHU M HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaKiusi Ha MHOroaTOMHbIe cnupThl. [IpeacTaBieHue o MexaHuzme




peaknuii HykiaeoprIpbHOro 3aMenieHus. JlelicTBre Ha opraHu3M 4yenoBeka. CriocoObl MOTyIeHHS
Y IPUMEHEHNUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHne MOJIEKYIIbl, B3aUMHOE BIMSIHHE THIPOKCOTPYIIBI M OEH30JIBHOTO sijipa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHona. TokcuuHocTh (eHona. CrocoObl MOTy4YeHUs U MpUMeHeHue (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOonuibHble coelMHEHUS — albJerujbl M KETOHBl. ODJIEKTPOHHOE CTPOCHUE
KapOOHMIBHON Tpynmbl. ['OMOJOrHyYeckre psbpl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
n30Mepuss M HOMeHKJIaTypa. Du3nyecKkrne CBOMCTBA aJbJErMJIOB M KETOHOB. XHMHUYECKHE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHnus. OKHCIEHUE allbJIernJIoB,
KaueCTBEHHbIE peakluHu Ha anpieruipl. CrnocoObl MOMyuyeHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TIpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOCHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKjIaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomopojHbie CBS3M MeXAy MOJEKyJIaMH KapOOHOBBIX
KHCTIOT. XWMHUYECKUE CBOWMCTBA: KHCIIOTHBIE CBOWMCTBA, PEaKIUsl ATepUDUKAINH, PEAKIUU C
y4acTUEM YIIIeBOJOPOAHOr0 pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpENeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. IIpencraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTEapuHOBAs, MATbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KHUCIOThl. CrocoObl
MOJIy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upsl. ['omonorudeckuii psa, oOmas Gopmyrna, uzoMepuss 1 HOMEHKIIATYpA.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMHUYECKHUE CBOMCTBA KUPOB: THIPOIU3 B KUCIOU U
mea049Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIINX OCTATKH HEMPEASIbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IpUpPOJE.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapaktepuctuka yrieBogoB. Kriaccuduxamus yriaeBomoB (MOHO-, IU- U
noyMcaxapuasl). MoHocaxapuapl: TJIOKO3a, (PyKTO3a, TajllakTo3a, pubo3a, Ie30KCHpubo3a.
dusnyeckue CBOMCTBA M HaxoxacHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PpEaKIMM C YYacTUEM CHUPTOBBIX W alNbJAETUAHOW TIpylI, CIOMPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIIOKO3bI, €€ 3HaYeHHWE B JKU3HEAEATEIbHOCTH
opranmsma. Jlucaxapuipl: caxapo3a, MajapTO3a M JAaKTo3a. BoccraHaBinuBapmue U
HEBOCCTaHABIIMBAIOIIME aucaxapunbl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOreH W 1emoio3a. CTpoeHHe MaKpOMOJIEKYT
KpaxMmana, TJMKOTe€Ha U IeJUToyio3bl. (Du3nueckre CBOMCTBA Kpaxmalla M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIN3, KAYECTBEHHAs PEaKIus ¢ MOJAOM. XHUMHUYECKHUE
CBOWCTBA IIEJUTIOJIO3BI: THAPOIIN3, OTy4eHUe F3PUPOB 1euTt003bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAaX (BHCKO3a, alleTaTHbIHN IIENK).

OKCIEPUMEHTAIbHBIE METOJbl M3YUYEHUS BEUIECTB M WX MPEBPALIEHUN: PACTBOPHUMOCTH
Pa3JIMYHBIX CIHUPTOB B BOJE, B3aMMOJEHCTBHE OJTAaHOJA C HATPUEM, OKHMCIICHHE STUIIOBOTO
cnupTa B ajbAETU] Ha pAacKaJ€HHONM MEJHOW IPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIIMpTa
JUXPOMATOM Kaylvs (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaerunasl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxcuaom meau(Il)), peakuus roumepruHa
¢ runpokcuiom menu(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJIEHCTBUE
pacTBopa TJI0K03bl ¢ ruapokcuaom Meau(ll), B3aumozeiicTBue kpaxmaia ¢ HOJIOM, pELICHHE
AKCIIEPUMEHTAJIBbHBIX 3a1a4 1o TemaM «CrupTthl U ¢enounbl», «KapOoHoBbIe KUCTOTHI. ClI0XKHBIE

3pUPBD».
A3oTcojepikaniue OpraHnyecKkne coeMHeHNs.
AMUHBI — OpraHMYecKHe TMpOU3BOJHbIE aMMuaka. Kiaccudpukanus aMUHOB:

aJ'II/I(l)aTI/I'-IeCKI/Ie U apOMaTHYCCKUEC, TICPBUYHBIC, BTOPUYHBIC U TPECTUYHBIC. CTpOGHI/Ie MOJICKYII,



obmas ¢opmyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XWMHUYECKOE CBOMCTBA
anrn(aTHUECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWJIMPOBAHUE, B3aUMOACHUCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCI0TOW. CONM aJIKUIaMMOHMS.

AHUIMH — NIpeICTaBUTENb aMUHOB apoMatuueckoro psaa. CtpoeHue anunuHa. B3aumuoe
BJIIMSIHME TPYI aTOMOB B MoOJjeKyje aHwiInHAa. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMJIMHA.
KavectBennsle peakuuu Ha aHWinH. CrocoOBl MONYyYEHUS W TMPHUMEHEHHE amu(paTHYECKUX
amMHHOB. [losyueHune aHWIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Howmenknatypa u  uzomepus. OrtaenbHble IPEICTABUTENH O~
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, pPeakius IOJIMKOHIACHCAINH,
oOpa3oBaHue NENTUAHON cBs3u. buonornueckoe 3HaueHue aMMHOKUCIOT. CHUHTE3 M THAPOJIU3
HENTUI0B.

benkn kak npuponHeie nonuMepsl. IlepBuuHas, BTOpHYHAas M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: MAPOJIN3, JEHATypalus, KaueCTBEHHbIE pEaklUu Ha
OenKu.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHUs] BEUIECTB W HX NPEBPAIICHUN: pPacTBOPEHHUE
0enIKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE peakIMM Ha OEJKU, pelIeHue
HKCIEPUMEHTAJbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALUE OPraHWYECKUE COCAUHEHUS U
«Pacno3HaBaHne OpraHMYECKUX COCAUHEHUI.

BbicokomoiieKy IsipHbIE COeJUHEHHUS.

OcHOBHBIE TOHATUSA XHMHH BBICOKOMOJIEKYJSIDHBIX COEJUHEHMI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEIHSAs MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJIMKOHICHCALIHS.

[TonmumepHbie MaTepUaIbL. [Tnactmaccel (monu3TUIIEH, HOJIUIIPOIUIIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
noJmdTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnactoMepbl:  HaTypajbHBIH  KaydyK, CHHTETHMUYECKHEe Kayuyyku (OyTaqueHOBBIH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosiokHa: HarypayibHble (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cienManbHOTO Ha3HaYeHU (Te(IIOH, KeBIap, 3JEKTPOIIPOBOASIIIE TOJTUMEPSI,
OunopasnaraeMble OJIUMEPHI).

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: O3HAKOMIICHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKOB, pelIeHue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue IIIACTMACC U BOJIOKOHY.

Pacuérnsble 3a1aum.

Haxosxnenne MosekynsapHOi (pOpMyJIbl OpraHUYeCKOT0 COEMHEHUS 110 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJSIPHOW (OpMYJbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHHMs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB pEeaKIIMU HU/WUIIN UCXOAHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOM (hOpMYIIbI
OpPraHMYeCKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJY4YEHHS,
oTpeziesieHue JI0JIM BBIXOJa MPOIyKTa PEaKIIMK OT TEOPETUUECKH BO3MOMXHOTO.

Me:XnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBs3€l IPH W3yYEHHWH opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAYUYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJEIbHBIX NPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAyUHBbIE TOHATHA: SIBIEHUE, HAY4HBIH (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usnka: maTtepusi, aToOM, OJJIEKTPOH, IMPOTOH, HEUTPOH, MOJEKYyJla, SHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BELIECTBA, (PM3UUYECKHUE BEIUYHHBI,
€IMHUIIBI U3MEPEHHUs, CKOPOCTh, SHEPTHs, Macca.




buonorus: kneTka, opraHuszM, 3KOCHCTeMa, Ouocdepa, MeTaboInU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TEeTepOTPO(HBI THUN NUTaHUSA, OpokeHHe, (OTOCHHTE3, IbIXaHHUE, OCINIKH,
YTIJIEBOJIBI, KHPBI, HYKJIIEHHOBBIC KHCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMble, TOIUIHBO.

TexHosorust: NHUIIEBBIE TPOIYKTHI, OCHOBBI PAMOHAILHOTO MUTAHMS, MOIOIIHE CPEJICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUI 37eMeHT. M3oTtonbl. CTpoeHHe 3JIeKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHM U TOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenencuue
DJIGKTPOHOB TI0 aTOMHBIM OpOWUTANISAM. DJIEKTPOHHBIE KOHQUTYpAIlMHd aTOMOB JJIEMEHTOB
MEPBOrO—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUH, DIIEKTPOHHbBIE
KOH(UTYpaIi HOHOB. DJIEKTPOOTPUIIATEIIBHOCTb.

[lepmonnueckuit  3akoH u llepuoguyeckas cucrtemMa XUMHUUYECKUX  AJIIEMEHTOB
J .. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMbl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsI CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBHIX M CIOXXHBIX BEIIECTB MO TpyIIaM Hu
nepuoaM. 3HaueHue nepuogudeckoro 3akona /.M. Menneneena.

Xumuyeckasi CBsi3b. BHIIBI XMMHUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
MexaHu3mbl o0pa3oBaHUs KOBQJIEHTHOMU CBSI3U: 0OMEHHBI
U JOHOPHO-aKIENTOPHBIM. DHEprus W JUIMHA CBs3U. [loJIIpHOCTH, HANpPaBICHHOCTh W
HACBIIIAEMOCTh KOBaJIEHTHOM cBsi3u. KpaTHble cBsi3u. BomoponHas cBa3b. MexMONIeKyIsipHbIE
B3aWMO/JICHCTBUA.

BajleHTHOCTP M BaJICHTHBIE BO3MOYKHOCTHM aTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM JJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBnenrie O KOMIUIEKCHBIX coeauHEeHHsX. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JHUraHAbl. 3HAuU€HHWE KOMIUIEKCHBIX coefauHenuid. [lonatue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJIEKYJSIpHOTO M HEMOJEKYJSIPHOIO CTPOEHUsS. THIbI KPUCTANIMYECKHX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o aucnepcHsix cucremax. Mctunubie pacTBopbl. [IpencraBnenre o KOJIIOUIHBIX
pactBopax. CrocoObl BBIpaXEHHS KOHIICHTPAIlMU PAaCTBOPOB: MaccoBasl JOJsi BEIIECTBA B
pacTBope, MOJIsIpHas ~ KOHUEHTpaius. HacelllleHHble ¥ HEHaChIIEHHBIE  PaCTBOPHI,
pactBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BeHIeCTB. |pUBHANbHBIC Ha3BaHHUS
OT/IENIbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIIECTB.

Knaccudukanus XuMHYeCKIX peakiiuii B HEOPraHMYeCKOH U OpraHN4ecKol XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPAIIECHUS DHEPTUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuii. TepMoXUMUYECKue ypaBHEHHUS.

CxopocTh XMMHUYECKOI peakiuu, e€ 3aBUCUMOCTb OT pa3iNyuHbIX (akTopoB. ['oMoreHHbIe
U reTeporeHHbie peakunu. Katanus u kataam3aropsl.

OOparumble W HeOOpaTUMbIE peakIuu. XHWMHYecKoe paBHoBecwe. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMSIOUIME HA TOJOKEHHUE XUMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, JaBJICHHE W KOHIEHTPAIlMU BEIIECTB, yYACTBYIOIIMX B peakiuu. [IpuHnmm
Jle laTense.



OnekTpoiauTuueckas auccouuanus. CunpHple u  crnadble  AeKTposnuThl. CTeneHb
muccouuanuu. Cpena BOOHBIX pacTBOPOB: KUCIIOTHas, HEHMTpasbHas, LIelo4Has. BomopoaHslit
nokazatenb (pH) pactBopa. 'maponus coneit. Peakunu nonnoro oomena.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHusa. OKUCIUTENb WU
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJICHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

OKCIIEPUMEHTAIbHbIE METOJbl W3YYEHHUs BEUIECTB W WX MPEBPALICHUN: pa3JIOKEHUE
NEPOKCHJA BOJOpOJAa B MPUCYTCTBUU KaTaIW3aTOPa, MOJEIHM KPUCTAIUIMUECKUX PpEIIETOK,
IpOBEJCHUE peakuuii HMOHHOTO OOMEHa, OIpeleleHue Cpeabl pPacTBOPOB C TMOMOIIbIO
MH/INKAaTOPOB, U3YUYECHUE BIMSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIHUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumus.

[Tonoxenune HemerauioB B Ilepuogumyeckoil cuctemMe XMMHYECKUX 3JIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aToMoB. Du3HuecKkue CBOHCTBA HEMETAJLIOB.
AmnoTponusi HeMeTaJuIoB (Ha puUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bopopoa. Ionyuyenue, ¢pusznyeckue u XMMHUYECKHE CBOMCTBA: PEAKIMU C METaNIaMH H
HEMETaJUIaMH, BOCCTAHOBUTEJIbHbIE CBOMCTBA. [ uipubl. TOIIMBHBIE 371€EMEHTHI.

['anorensl. HaxoxaeHue B mpupope, cnocoObl MOMydeHus, GU3NIECKue U XUMUYECKHE
cBoiicTBa. ['amoreHoBoopoAbl. BakHelline KHUCIOpOACOIEpKAIUE COCAUHEHUS TaJIOr€HOB.
JlaGopaTopHbIe U MPOMBIIIICHHBIE CIIOCOOBI TOIYYEHHUs TajJoreHoB. [I[puMeHeHne rajloreHoB u
UX COEIMHEHUH.

Kucnopon, o3on. JlaboparopHble M HPOMBILUIEHHBIE CIOCOOBI MOJYYEHUS KHUCIOpOJa.
®du3znueckue M XHMHYECKHE CBOWCTBA M IPUMEHEHHME Kuciopoga U o30HA. Okcuiabl u
HEPOKCU/IBI.

Cepa. HaxoxaeHue B MpHUpOAE, CIOCOOBI MOJNy4eHHUs, (U3MUECKHME U XUMHUYECKHE
croiictBa. CepoBogopon, cynbdumbl. Oxcun cepbi(1V), okcun cepri(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOil kucioThl. [IpumeHeHue cepbl U e€
COCIMHEHU.

A3zor. Haxoxnenue B mpupoje, CIocoObl MONy4YeHHs, (PU3UYECKHE H XUMHUYECKUE
cBoiictBa. AMMMak, HUTpuAbL. OKcuabpl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucinoTsl. [IpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
ya0OpeHwusl.

®ocdop. Haxoxnenue B mpupoje, CrocoObl MOMy4deHHUs, (PU3NYECKHEe U XUMHUYECKHE
cBoiictBa. Dochuasr u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue pochopa u ero coenunenunit. @ochopHbie yA0OpEHHUS.

VYrnepon, HaxoXaeHWE B TpUpoae. AJutoTporHble Moaudukanuu. dusmdeckue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoM. Oxcun yraepona(ll),
okcun yriepoaa(lV), yrombHass kuciora u €€ coid. AKTUBHUPOBAHHBIA YTOJIb, aICOPOITHSI.
Oynnepensl, rpadeH, yriepojaHble HaHOTpyOku. [IpuMeHeHHMe MpPOCTBIX  BEILIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHHH.

Kpemuuii. Haxoxaenue B mpupojie, cocoObl MOMy4eHus, (Gu3nYeckrue M XUMUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CUIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coenuHeHuil. CTEKIO0, €ro MOIy4eHHE, BUIBI CTEKIIA.

[Tonoxenune meraminoB B [lepuogndeckoit cucreMe XUMUUYECKHUX 3J1eMEeHTOB. OCOOCHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue Gpu3nueckue CBOMCTBa METAIJIOB.
[IpumeneHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMHUECKUH psiji HanpsDKeHUH MeTamioB. O01e crnocoObl MoTyuyeHHs] METaJlIOB:
TUAPOMETAJUTYPrusi, MUPOMETAIUTYprus, dNeKTpoMeTatyprus. [IoHsATHE O KOPPO3UU METAJLIOB.
Crioco6b!I 3a1UThl OT KOPPO3UH.

OO6mas xapakrepuctuka MeTtawioB IA-rpynnsl [lepuoanueckoit CUCTEMBl XMMHUYECKHUX
aneMeHToB. Hatpuii u kanuil: noiydenue, puU3nUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.




O6mas xapakrepuctuka mMetawioB [IA-rpynmer [leprogudeckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB. Maruuii W KajblMid: TMoJydyeHHe, (U3NYECKHe U XHMHUYECKHE CBOICTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coequHeHuH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMUHUE: TIONy4YeHHe, (PU3MYEeCKHe W XMMHYECKHE CBONCTBA, MPUMEHEHUE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mas xapakrepuctuka MeTawioB nobounsix noarpynn (b-rpynm) Ilepuoanueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®du3nueckue U XUMHYECKUE CBOMCTBA XpoMa U €ro coeuHeHui. OKCUIIbl U TUAPOKCUABI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMATHI, UX OKHUCIUTEIbHBIE CBOWCTBA.
[TonyuyeHue u npuMEHEHUE Xpoma.

®dusnueckue M XMMHUYECKHME CBOMCTBA MapraHia M €ro CoeIMHEeHMW. Baknelmue
coenuaenus Mmapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). Ilepmanranar kamus,
€ro OKUCJIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA XkKeje3a U ero coeguHeHui. OKCuapl, THIPOKCUIbI U
conn xkene3a(ll) u xeneza(Ill). [lonyuyenne u npuMeHeHHE Keje3a U ero CIJIaBoB.

dusznyeckue U XMuMHYECKHE CBOMCTBA MEAU U €€ coenrHeHui. [lonydenre u npuMeHeHue
MEJIA U €€ COCTMHEHU.

[{uuk: momydenue, pusnueckue U1 XUMUYECKHe CBOIiCTBa. AM(pOTEepHbIE CBOIICTBA OKCHIA
Y THAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

DKCIepUMEHTAIbHBIC METO/Ibl M3YUEHHUs BEIIECTB U UX MPEBPAllleHUN: n3yueHue o0pas3ion
HEMETAIIOB, TOpEeHUE cephl, docdopa, Kele3a, MarHus B KUCIOPOJE, U3YUCHHE KOJIICKIIUU
«MeTaiipl ¥ CIUIaBbDY, B3aUMOJCHCTBUE LIEIOYHBIX U IIEJIOYHO3EMENIbHBIX METANIOB C BOJIOH
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), B3aUMOJICICTBIE IIMHKA U JKeJie3a C PaCTBOPAMH
KHCJIOT U LIEJNOYeH, KaUeCTBEHHbIE PEAaKIIMM HAa HEOPraHWYECKHE aHWOHBI, KATUOH BOJAOpPOAAa U
KaTHOHBI METAJUIOB, B3aMOJICHCTBUE TUAPOKCUIOB AIIOMUHUSA U IIUHKA C paCTBOPaMH KHUCIIOT U
HIeJI0YeH, pelIeHHe SKCHEpPUMEHTAIbHBIX 3adad 1o TeMmam «l'amorenb», «Cepa u €€
coeuHEHU», «A30T 1 Pochop U UX COeTMHECHUSD», « MeTaIlIbI TJIABHBIX MOATPYIID), « MeTaibl
MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieueHnH yCTOMYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE 0 HAay4HBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAyYyHOTO WuccienoBanus. HayuyHble NpUHIMIBI
OpTraHU3aIMi XUMUYECKOTO MPOU3BOACTBA. [IpOoMEBIIIIIEHHBIE CITOCOOBI MONYYEeHUs BaXKHEHIIINX
BEIECTB (Ha MPUMEPE MPOU3BOICTBA aMMHAKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMEbITieHHbIe
CIocOOBbI MOMYYEHHsS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaroIeld cpeabl H
ero 1nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumus U 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuiia MCNOIb30BAHUS
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTHUU MEIUITUHBI.

X¥MHUs TUIIM: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb XxuMuu B oOecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepnbie cpenctBa. beitoBas xumus. IlpaBuna Oe3omacHoro
WCIIOJIb30BaHUS MpernapaToB OBITOBOM XMMUU B TIOBCETHEBHOM KU3HH.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siiicTBe. OpraHnYecKrue 1 MUHEPAIbHBIC yI00pECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKu, CTEKJIO0, KepaMmHka. Marepuasl
JUTs1 DJIeKTpoHuKH. HaHoTexHoIornm.

PacuérHble 3a1aun.

PacuéTer: mMacchl BemiecTBa WM 00BbEMA Ta3oB MO W3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYACTBYIOIINX B PEAKIIMU BEIIECTB, MacChl (00bEMaA, KOTMUECTBA
BEII[ECTBA) MPOJYKTOB PEAKIUH, €CIW OJHO W3 BEIIECTB HMMEET MPUMECH, MacChl (00BEMa,
KOJIM4YeCTBa BEIIIECTBA) MPOAYKTa peakiuu,
€CJIM OJTHO W3 BEIIECTB IaHO B BUJE PACTBOpA C OMPENCIEHHON MAacCOBOM J0JIE paCTBOPEHHOTO




BEIICCTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHILIEHTpAalMM BEILECTBA B PacTBOPE, JOJIHM BBIXOJA
IPOAYKTa peakluu OT TEOPETUUECKHA BO3ZMOXKHOTO.

MeXnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3€ MpU M3YYEHUM OOLIEH M HEOPraHMYECKONH XMMHH B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHI,
TaK U NOHSTUN, IPUHATHIX B OTJEJbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecTBEHHO-HAyuYHbIE IOHSTHA: SIBIEHUE, HAay4dHbId (aKT, rumoresa, TEOpHs,
3aKOH, AaHaJIM3, CHHTE3, KJIacCU(UKAIUsA, I[EePUOJUYHOCTb, HAOMIOJCHHUE, U3MEpPEHHE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®usnka: Mmartepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIBl, PAaAMOAaKTUBHOCTb, MOJIEKYJIA, SHEPreTHUECKUI YpPOBEHb, BEILIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHME BEUIECTBA, WACAIBHBIN Ta3, (U3UYECKUE BEIMYUHBI, E€IUHUIIBI
MU3MEPEHMS, CKOPOCTh, SJHEPTHs, Macca.

Buonorusi: knerka, OpraHu3M, OJKOCHUCTeMa, Ouocdepa, merabonuM3M, MaKpo- U
MHUKpPOAJIEMEHTBI, O€NIKH, JKUPbI, YIJIE€BOAbI, HYKIEHHOBBIC KHUCIOTbI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BELIECTB U ITOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorus:: XuMu4eckasi IPOMBIIIIIEHHOCTb, METAJULYPrusi, CTPOUTEIbHBIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IMPOMU3BOJCTBO, IMUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX Ipernaparos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€PUAJIOB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.




2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA
«XHUMMUSA» HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B COOTBETCTBHHM C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS TIpeaMeTa «XUMHUS» Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHS
BBIJICJIEHBI CIICAYIOIINE COCTABIIAIONINE: OCO3ZHAHUE OOYYaIOUIMMHUCS POCCUHCKOM IpaXkIaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPEIEICHUIO;
HAIMYUE MOTHUBAalMM K  OOYYCHHMIO; TOTOBHOCTH M  CIOCOOHOCTh  OOYYaromIuXcs
PYKOBOJICTBOBAThCSl TPUHSATHIMH B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHC
MIPABOCO3HAHUS, SKOJOTHIECKON KYJIBTYpPhI; CIIOCOOHOCTh CTAaBUTH IIEJIM M CTPOUTH YKHU3HCHHBIE
TUTaHBI.

JIM9HOCTHBIC Pe3yIbTaThl OCBOCHHS MpeaMeTa «XHMHsD OTPakarT cHOPMHPOBAHHOCTH
OIIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaIONIMXCS B MPOIIECCE pealn3aluu
00pa3oBaTebHON e TEIHHOCTH.

JInuHOCTHBIC Pe3yJIbTAThl OCBOCHHS IMpeaMeTa «XHUMUs» OTPaKaKT cHOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON M TIPAKTHUYECKOM JEATSIIEHOCTH O0YYAIOIINXCS B TIPOIIECCE PealTU3allin
00pa30BaTeNbHOM JACATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCUTAHMS

0CO3HAHMSI 00YYArOIIUMUCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00s3aHHOCTEH, YBOKCHUS K
3aKOHY U MPABOTIOPSIKY;

NPEJCTABICHUS O COIMAIBHBIX HOPMax M MpPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NESATSIBLHOCTH MPH CO3JIaHHH yUEOHBIX MPOCKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIBHBIX 32124, BHITOJHEHUN XUMUYCCKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apryMEHTBI JPyTrUX
IIPH aHAJIM3E PA3INIHBIX BHJIOB YUYCOHOH JIESATEILHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIICHUS K HWCTOPHUYECKOMY M HAyYHOMY HACJICUI0 OTCUSCTBEHHOM
XUMHU;

YBOXCHHSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTHUECKOTO TMPUIIOKEHUS
XUMHUH, OCO3HaHUs TOTO, YTO JaHHbIE HAYKH €CTh pPe3yJbTaT IUTENbHBIX HaOIIOICHHUIA,
KPOTOTJIMBBIX SKCIIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ T[I03HABAaTEIbHBIX MOTHBOB B TOJYYEHHH U TOCIEIYIONIeM aHallu3e
WH(GOPMAIIUN O MEePEIOBBIX JIOCTIKCHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBE/ICHHS,

CIIOCOOHOCTH OLIEHUWBATh CUTYallUH, CBSI3aHHbIE C XUMHUUECKUMU SBIICHUSIMU, U IPUHUMATD
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHHWE U TIOCTYNKH CBOMX TOBApHUIIECH C MO3UIUIN
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) popMHUpoOBaHHS KYJIbTYPHI 3/10POBbI:

NMOHMMAaHUS IIEHHOCTeM 370poBoro M Oe3omacHOro obOpasza >KHU3HH, HEOOXOIHMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmoieHnsi TIpaBuyI 0€30MMacCHOTO OOpaIIeHUs] ¢ BEMIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU, B TPYJIOBOH JIEATEIBHOCTH;

MOHWMAHUS [IEHHOCTH TPaBWJI WHIWBHIYAJTLHOTO M KOJUJICKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH W HEMPHATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS aJIKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMS



KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBAaTEIbCKONW JI€ATEIbHOCTH,
00ILIECTBEHHO I0JIE3HOM, TBOPUYECKOI! U APYTUX BUAAX AEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE B PELICHWHM NPAKTUYECKUX 3aJa4 COLUAIbHOU
HAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3yUYEHUIO Mpodeccuil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYAY, JHOJAM TPpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAIbHOM TpPaeKTOPUH OOpa30BaHMUS,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 9K0JIOrMY€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKHU IENIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOAE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHMA TII00ATBHOTO XapakTepa HKOJOTHUECKUX MPOOJIeM, BIUSHUS YIKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHON CpEbL;

0CO3HAHMSI HEOOXOJAUMOCTH HMCIIOJIb30BAHMS JOCTHIKEHUM XMMUU JIJIs1 pEIIEHHUsS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOI'O HENpUATUS JAEUCTBUN, NPUHOCIIIMX BPE] OKpY’Kalolled NPUPOIHON cpele,
YMEHHS TPOTHO3UPOBATh HEOJIArONPUSATHBIC SKOJIOTMYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JICMCTBUN U NPENOTBPALLATD UX;

HaJU4Msl Pa3BUTOIO 3KOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpPbl, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKu U
00IIECTBEHHON IPAKTHUKHY;

NOHMMaHHA CHeNU(UKA XUMHH KaK HayKH, OCO3HaHUS €€ poinu B (HOPMHUPOBAHHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpYyKaroIieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeJOBEKa, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHalIbHOU
KYJbTYpPBl, B PELICHUH ITI00ABbHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
o0ecreyeHny yCIOBHM yCIIENTHOTO TPpyAa U SKOJIOTMYecKH KOM(POPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH: IIOHMMAaHHS CYIIHOCTHM METOAOB IIO3HaHUS,
UCTOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyYaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTb 000CHOBaHHbIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C LIEJIBIO MOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS JJIs pelleHus mpolieM
B PEAJIbHBIX )KU3HEHHBIX CUTYalHSIX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJYYEHMIO HOBBIX 3HAaHUMM 1O XMMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyAa B pasiIuyHbIX cdepax mnpodeccHoHaIbHOM
JeSITEIbHOCTH.



METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie Pe3yiIbTaThl OCBOCHHS MPOrPaMMbI 110 XUMHH Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIC JJIs1 (DOPMHUPOBAHHS MHPOBO33PEHUS OOYUYAIOMIUXCS MEKIUCIUTUIMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOUINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTUs, SIBICHUE, MPOIEeCcC, CHCTeMa, HAYyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHHIE, U3MEPEHHUE, YIKCIICPUMEHT U JIPYTHUE);

YHHUBCPCAJIbHLIC yqe6HHe I[eflCTBPIﬂ (HO3HaBaTeJIbHBIe, KOMMYHUKATHBHBIC,
peryJsTHBHBIE), oOecreunBaronye (HOpMUpOBaHHE (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YYaronXCs;

CHOCOOHOCTh ~ OOyYaroIUXCs ~ MCIOJB30BaTh  OCBOCHHBIC  MEXKIUCIMIUTMHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHbIE JCUCTBUS B IO3HABATEIbHOH U
COLMAIbHOM MIPAKTHKE.

MeranpeaMeTHble pe3ybTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCATHHBIMU YUEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIe YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyalU3upoBaTh MNpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNaATh LEeNU JesATEeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPHUM HMX JOCTHIKCHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTAaBICHHBIMU LIENISMU;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS: BbIIEIATh
XapaKTepHble TNPU3HAKK TOHATHM W yCTaHaBIMBaTb UX B3aUMOCBSA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIUE MOHATUS AJIs1 OOBSICHEHHSI OT/IENIbHBIX (haKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(UKALIMY BEUIECTB U XMMHUUECKUX PEaKIIMIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXaeHUs (MHIYKTUBHbIC, JACIyKTUBHBIC, I10 aHAJIOTHN),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUSl B pacCMaTpUBAEMbIX SBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

OPUMEHATh B Mpoliecce MO3HAHHs HUCIOJIb3yeMble B XUMHUHM CUMBOJHYECKHE (3HAKOBBIE)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMysa, ypaBHEHHME XUMHUYECKOM peakuuu — TpU pPELIeHUH Y4eOHbIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BELIECTB U XUMUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIAeA0BaTENIbCKUE e CTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O TIO3HAHUS BELECTB U XUMUYECKUX PEaKIIHii;

dopMynupoBaTh 1€MW 3aJa4d  KCCIEAOBaHUS, WCIOJb30BaTh IIOCTABIEHHBIE H
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJI€Th HAaBBIKAMH CaMOCTOSATENBHOTO IUIAHUPOBAHMS M MPOBEACHUS YUYEHHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O00O0OIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

NpUOOpETaTh OMNBIT YYEHWYECKOW HCCIIEOBATeNbCKON M IMPOEKTHOM JeATEIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B MMO3HAHUS.

3) padora ¢ nngopmanmeii:



OPUCHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX WHPoOpMaAKMy (HAyYHO-TIOMYJISIpHAsT
JUTEepaTypa XHMHYECKOTO COZAEp)KaHUs, CIpaBOYHBbIE TOCOOMs, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U (OpM MpelncTaBieHHs, KPUTHYECKU
OLICHUBAThH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYMBOCTH;

(bopMyIHpOBaTh 3alpOChl W TPUMEHSTH PA3IMYHBIC METOIBI MpPH IOHCKE M OTOOpe
uHpopManru, HeOOXOAMMOM [T BBITIOJIHEHHS YUeOHBIX 3a/1au ONPEaeIEHHOTO THIIA;

nproOpeTaTh OIBIT UCIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMpATh ONTHMAaJIbHYI0 (OpMy TpeacTaBieHUs WH(POpPMAIUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCITIOJIB30BaTh HAYYHBIH SI3bIK B KauyeCTBE CPEICTBA MPH paboTe ¢ XUMHYECKON
uHpoOpMaLuel: MPUMEHSATh MEXIpeIMeTHble ((U3NUYeCKHue M MaTeMaTHYeCKUe) 3HAKu U
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPBI, HOMEHKJIATYPY;

UCIIO0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

KoMMmyHuKkaTHBHBIE yHHBepcaibHble yueOHble JeHCTBHUSA:

3aj1aBaTh BONPOCHI [0 CYLIECTBY 00CYKJ1aeMOI TeMBI B X0/1€ AUAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYITHUPOBATH CBOM MPEIOKEHHS] OTHOCUTEIHHO BHITIOTHEHHUS
IIPEIUI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3CHTALMEN PE3yJIbTaTOB I103HABATEIbHOM JEATEIbHOCTH, IOIYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIINOJHEHUM XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3aluy y4eOHOro INpoekTa, M (hopMyIupoBaTh BBIBOJBI IO pe3yJbTaTaM MpPOBEIEHHBIX
UCCIICIOBAaHM ITyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

CaMOCTOSITENIHO IUIAHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
ompezensist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
npeularaéMblii aropuT™M JIeHCTBUN MpU BBIIOJHEHUH Y4EOHBIX M HCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATh CAMOKOHTPOJIb JE€SITEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKU.

MNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yibTaThl OCBOCHUS MPOTpaMMbl M0 XMMUU Ha YIiIyOJEHHOM YPOBHE Ha
YPOBHE CpeIHEero oOIero o0pa3oBaHMs BKIIOYAIOT crienuuyeckue A y4eOHOro mpeamera
«XuMHs» HaydHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI JIEHCTBUHM IO OCBOEHHUIO, MHTEPIpETAlUN U
npeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 10 MOJIYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HAHUW B Pa3iIMuYHBIX Yy4E€OHBIX CHUTyallMsIX, a TaKKe€ B PEabHBIX >KU3HEHHBIX CHUTYyalHsX,
CBSA3aHHBIX C XMMHEH. B mporpamme nmo XMMHH NPEAMETHBIE PE3YJbTAaThl MPEICTABICHBI 110
rojiaM U3y4eHusl.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XuMHUs OTPAXKAOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECT€ W 3HAYCHHH OPTaHMYECKOW XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK U €€ POJN B 00ECIIEUeHUN YCTOWYMBOTO Pa3BUTHsI YEIIOBEUECTBA B
pEeIIeHUH MPOOJIEM DKOJIOTHYECKOW, IHEPTreTHYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHH HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECICUCHUU
paIMOHAIBHOTO MPUPOJIOTIONB30BaHUS, B (POPMHUPOBAHUK MHUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YeNOBeKa, a TakKKe OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHON Cpenie;



BIAJICHAE CHCTEMOW XMMHMYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraloLIne
NOHSTHS — XMUMHYECKUI JJIEMEHT, aToM, SIpO M IJIEKTpOHHAas o0oiouka aroma, s-, pP-, d-
aTOMHBIE OpOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMma, TMOpUAM3alus aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTb, CTEIEHb OKHUCIIECHUS,
XMMHYECKasl CBA3b, MOJb, MOJIApDHAs Macca, MOJSpHBIA 00BEM, YIVIEPOAHBIM CKeler,
(GyHKIMOHATBHAS TPYIIA, paguKal, CTPYKTypHbIe (opMyJsl (pa3BEpHYTHIE, COKpaIlEHHbBIE,
CKEJIETHBIE), M30MepHUsi CTPYKTYpHas M IPOCTPAHCTBEHHas (reoMeTpuuecKasi, ONTHYEecKas),
U30MEpBI, TOMOJOIMYECKUH Psll, TOMOJIOIH, YII€BOAOPOIbI, KUCIOPOA- MU a30TCOACPIKALIME
OpPraHUYECKHE COCIUHEHMS, MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOPHUM, 3aKOHBI (nmepuoaunueckuil 3akoH J[. M. MenneneeBa, Teopust cTpoeHus
opranvueckux BemectB A. M. byTmiepoBa, 3aKOH COXpPaHEHHs MacChl BEIIECTB, 3aKOH
COXpPaHEHHS U IMPEBpALICHMs] SHEPTUUM NPU XUMHYECKMX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHUPOBO33PCHUECKHE 3HAHUSA, JIe)KAIUe B OCHOBE ITOHHUMaHUs
IPUYMHHOCTY UM CHCTEMHOCTH XUMHYECKHMX SBJICHMH; IIPEACTAaBICHUS O MEXaHU3Max
XUMHYECKMX PpEeaKklui, TEPMOJUHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB W TPYMNIl aTOMOB B MoOJIEKyJaX (MHAYKTUBHBIA U
me3oMepHbIil 3 dekTl, opueHtantsl I u Il pona); daxTonoruyeckue cCBeACHUs O CBOMCTBAX,
COCTaBe, IOJyYEeHUHU U 0€3011aCHOM MCIOJIb30BAHNU BaKHEUIINX OPraHU4YECKUX BELIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAay4YHbIX MPUHIMIAX XUMHUYECKOIO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, IEPEePadOTKN HEPTH);

c(OPMHUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTEPHbIC IPU3HAKU MOHATHH, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS [IPU OMMCAHUU COCTABA, CTPOEHUS U
CBOMCTB OPraHN4YECKUX COCIMHEHUM;

c(OpMUPOBAHHOCTh YMEHUI:

MCII0JIb30BaTh XMMUYECKYIO CUMBOJIUKY Ul COCTaBJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHu4eCKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMUUYECKUX PEAKLUN U PACKPBIBATH UX CYIIHOCTb: OKMCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKLUil IOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca 3TUX PEAKIIMMI,
peakuuii MOHHOro OOMEHa NyTEM COCTABIEHUS MX IIOJHBIX M COKpAIIEHHBIX MOHHBIX
YPaBHEHU;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHM4YeCKUX BEIIECTB Ul WIIOCTPALUU HX
XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUMN: YCTaHABINMBATh MPUHAAIEKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIAcCy/TpyIle COeIMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HoMeHkinarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BAHUS
JUISL  OT/AENBHBIX TNPEJACTaBUTENEH OpPraHWYeCKUX BELIECTB (ITWJIEH, AaleTHJIeH, TOIYOll,
[JIMLIEPUH, STWICHTJUKONIb, (eHos, (opMalbleruj, aueTaabAeru], aleToH, MypaBbUHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEUMHOBAas, MaJIbMHTUHOBAas KHCJIOTHI, TJIMIUH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWINH, TUBUHUI, U30IPEH, XJIOPONIPEH, CTUPOI U APYTHE);

c(OpMUPOBAHHOCTh YMEHHUS ONpPENEISATh BHJI XUMUYECKOW CBS3M B OPraHUYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHHUSI NPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHMSI OPraHMYECKHUX
BemecTB A. M. BytiepoBa st 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOEHHE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPECTABUTENEH pa3InYHBIX KIACCOB OPIraHUYECKUX BEIECTB:
QJIKaHOB, LHMKJIOAJKAHOB, AJIKEHOB, AJKAaJMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJIOPOJIOB,
CIIUPTOB, AIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJIMCAXapHIOB),
WUTIOCTPUPOBATh T'€HETUYECKYI0 CBSI3b MEXAY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKLuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HhOpMYyIT;



c(OpMUPOBAHHOCTh yMEHHsI TOJTBEP)KIaTh Ha KOHKPETHBIX IMpHUMepax XapakTep
3aBUCHUMOCTU PEAKIIMOHHOW CIOCOOHOCTH OPraHWYeCKHX COCTUHEHHH OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (O- U T-CBSI3U), B3aMMHOTO BIUSHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIaxX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YIJIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKU M MPAKTHYECKOE NMPUMEHEHUE
IPOJIYKTOB MEPEepPadOTKHU;

c(OpMUPOBAHHOCTh BIIAJCHUSI CUCTEMOM 3HAHMI O EeCTECTBEHHO-HAYyYHBIX METO/ax
NO3HAHUS — HaOJIOJEHUHN, W3MEPEHHH, MOJICIMPOBAHUH, SKCIIEPUMEHTE (peaJbHOM U
MBICJIECHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

Cc()OPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHSThH OCHOBHBIC  OIEpAlMM  MBICIUTEIBHON
NESTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLICHHE, CHUCTEMAaTH3aIUI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — JIJISl U3YYCHHUS CBOMCTB BEIIECTB M XUMUYCCKUX PEAKITUH;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBISATH B3AaUMOCBSI3b XUMHUUECKUX 3HAHUHN C MOHATUSIMH U
OpPEICTAaBICHUSAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB i 0Oojiee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUaibHOrO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHBbIC 3HAHHS IO
OpPTaHMYECKON XUMUU IJis1 OOBSICHEHUS M MPOTHO3UPOBAHUS SBICHUH, MMEIOIINX €CTECTBEHHO-
HAYYHYIO TIPUPOY;

c()OPMUPOBAHHOCTh YMEHHWI: MPOBOJUTH pPACUEThI MO XUMHYSCKHM (OpMysaM |
YPaBHEHUSAM XHMHUYECKUX PEAKIH C MCHONb30BaHUEM (DU3MUECKHX BEIUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOMIMX BEHIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0O XUMHUYECKON (HhOpMyIbl BElIeCTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATH, AaHAM3UPOBATh U OIICHUBATH C TO3MIIHIMA
HKOJIOTHYECKOW 0€30IMacHOCTH MOCHEACTBUS OBITOBOM W MPOM3BOJICTBEHHOHN JAEATEIBHOCTH
YeNOBEeKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HCIOJIB30BAaTh IOJYYEHHbIE 3HAHUSA IS
MPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUCH;

c(OpPMUPOBAHHOCTh YMEHHI: CAaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
OKCIEPUMEHT (TIOTy4EeHUE U N3YYEeHUE CBOICTB OPraHWYECKHUX BEIIECTB, KAYECTBEHHBIE PEAKIINU
VTJIEBOJOPOAOB PA3IMYHBIX KIJIACCOB M KHUCIOPOJCOMAEPKAIIMX OpPraHMYeCKHX BEIIEeCTB,
pelIeHre AKCIEePUMEHTANBHBIX 33/a4 [0 PAClO3HABAHWIO OPTraHWYECKHUX BEIIECTB) C
coONrofieHreM TMpaBWi  0e30MacHOro  OOpalleHuss C  BellecCTBAaMH U JaOOpaTOpPHBIM
obOopynoBanueM, (HOpMyITUPOBaTh IENIb HMCCIECIOBAHUS, TMPEICTABISATh B Pa3NUIHON (popme
pe3yNbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATH U OIICHUBATh UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOuro/IaTh TMpaBHJa SKOJIOTUYECKH L€1ecO00pa3HOro MOBEJEHHUS B OBITY M TPYAOBOM
NEeSITETPHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS, OKPYXAMOIIEH MPUPOIHON Cpensl H
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHUYECKOTO JEHCTBUS HA JKUBBIE OPTaHW3MBI ONpPEACIIEHHBIX
OpraHMYECKUX BEIIECTB, TOHUMas cMbIch nokazatens [11K;

aHATM3UPOBATh  IIENIECOOOPA3HOCTh  NPUMEHEHUS  OPraHMYEeCKUX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIICCTBIISITh IIEJICHANPABICHHBIA TMOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoil uWH(popMmaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3UPOBATH XUMHUYECCKYIO
uH(popMaIIrio, repepadaTriBaTh €€ U UCMOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOM
3agaden.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl ocBoeHUs Kypca «OOmass M HEOopraHuyeckas XUMUS»
OTPAXKAIOT:



Cc(OPMHUPOBAHHOCTb MPEICTABICHUI: O MaTepUaIbHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAaEMOCTHU SIBJICHUI NMPUPOABI, O MECTE U 3HAYECHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ pojiu B 00ECIIEYEeHNN YCTOWYMBOIO PA3BUTHUSA, B PELICHUU MPOOJIEM HKOJOTHYECKOMH,
DHEPreTUYECKOM M THIIEBOW OE30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAIBHOI'O
IPUPOONOIB30BaHUSA, B (POPMHUPOBAHUN MUPOBO33PEHHSI U OOIIEH KYJIbTYPHI UEIIOBEKA, a TAKXKE
9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOM Cpefe;

BIIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aroMHBIC OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMma, THOpUIH3aLus
aTOMHBIX OpOuTaJel, HOH, MOJEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb
OKHUCIJIEHHS, XUMHMYECKas CBs3b (KOB&JIECHTHAs, HOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJJIMYECKAs PEINETKA, XUMHUYECKas PEAaKUus, PacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTSHI,
IEKTPOJIUTUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIA  IIOKAa3arTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOU 3PPEKT XUMUUECKON peakiiy, CKOPOCTb XMMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUUM U 3aKOHBI (TEOpHUsI DIIEKTPOJIUTUYECKON
quccounuanuy, nepuoandeckuil 3akon JI.M. MenzaeneeBa, 3aKOH COXpPaHEHMsI MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUM IPU XMUMHYECKUX PEaKIMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3bIK XUMHH,
MHUPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAHUs NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABJICHUA O CTPOCHHUM BELIECTBA HAa AaTOMHOM,
WOHHO-MOJIEKYJIIPHOM M HAJMOJIEKYJISIPHOM YPOBHSX; IIPEICTaBICHUS O MEXaHU3Max
XUMHYECKHUX peaxkuui, TEPMOJUHAMHYECKHUX
U KMHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOpAX U
JMCIIEPCHBIX cHcTeMax; (aKTOJOTMUECKHEe CBEJCHMsS O CBOICTBax, COCTaBe, IOJyYEHUH WU
0€3011aCHOM HCITOJIb30BAaHUH BAKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHLIUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHII: BBISBIIATH XapaKTEpHbIE MPU3HAKYU MTOHATHH, YyCTaHABINBATb
UX B3aUMOCBS3b, HCIIOJIB30BaThb COOTBETCTBYIOIIME IMOHATHS IPU ONMCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLICHU;

c(OPMHPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
dopMyNl BEIIECTB W YpPAaBHEHUM XHMHUYECKUX PEAKIUIl, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/AEIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI ONIPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCIMHEHMSX, BUJ XUMHUYECKOH CBs3U (KOBaJIEHTHAas, MOHHAs, METAaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTE YMEHMsSI OOBSCHATH 3aBUCHUMOCTb CBOWCTB BELIECTB OT BHUJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW peIméTkH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pPa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHUI: Ki1accu(UIMPOBAaTh: HEOPraHWMYECKHE BEIIeCTBa IO HX
COCTaBy, XMMHMUYECKHE PEaKLUUU IO PA3JIMYHBIM NPU3HAKAM (YUCILy U COCTaBy pEarupyrommx
BEIIECTB, TEIUIOBOMY J3(QQEKTy peaklMH, H3MEHEHHUIO CTENEeHEeHl OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YyYacTHIO KaTaju3aTopa M JApYrHe); CaMOCTOSTENbHO BbIOMPAaTh OCHOBAaHUS U
KpUTEPUU I KJIacCU(UKALNUN U3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh  YMEHHS  pacKpbIBaTb CMBICH  [EpUoAMYEecKoro 3akoHa [Jl.
U. MenneneeBa U JEMOHCTPUPOBATh €ro CHUCTEMATU3HPYIOIIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHUE aTOMOB U HOHOB
XUMUYECKUX  DJJIEMEHTOB  IEPBOro—4eTBEPTOro  mnepuogoB  Ilepuoauueckoil  CUCTEMBI
J.W. MenneneeBa, WCNONb3ys IMOHATUSA «IHEPreTUYECKHE YPOBHHM», «OHEPreTUYECKUE
NOAYPOBHM», «S-, P-, d-aTOMHBIE OpOWTaNIM», «OCHOBHOE M BO30YXKIEHHOE IHEPreTHYCCKUE
COCTOSTHUSI aTOMa»; OOBSICHIATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX AJIEMEHTOB U



UX coeluHeHWd 1o mnepuoaam u rpynnam Ilepumogmyeckoit cucremsl [[. 1. Menneneena,
BaJICHTHBIC BO3MOYKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOCHUS MX DJICKTPOHHBIX 000JI0YECK;

c(OpMUPOBAHHOCTh yYMEHMIA: XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAaHUE I'€HETUYECKOM CBS3U
MEXIy HEOPTraHMYECKMMU BELIECTBAMHU C IIOMOIIBI YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKkuuii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABJICHHSI DJIGKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMIOJHBIX M COKPAalIEHHBIX HOHHBIX YpaBHEHHUH; peakuuit
TUAPOIIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMIUJICKCOB IIMHKA W
ATIOMHUHMS);

Cc()OPMUPOBAHHOCTh YMCHHSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHYECKUX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKHX XapPAaKTEPUCTUK, XAPAKTep M3MEHEHHUs CKOPOCTH
XUMHUYECKON PEaKIMu B 3aBUCUMOCTU OT PA3IMUYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XMMHYECKOT'0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aeicTBui (mpuniun Jle [atensbe);

c(OpPMUPOBAHHOCTh YMEHUSI XapaKTePU30BaTh XUMUUICCKUE PEAKIIUHU, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHHUS CEepHOW KHUCJIOTBHL, aMMHakKa, OOIIue Hay4HbIE MPUHIUIIBI
XUMUYECKUX TMPOU3BOJCTB; LEIECOO0OPa3HOCTh MPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTH BIAJACHUS CUCTEMOW 3HAHUN O METOJIaX HAyYHOTO MO3HAHUS SBJIICHUN
Opupoabl — HaAOMIOJEHHe, U3MEpEeHHe, MOJACIUPOBAaHUE, OSKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN), HUCITIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS NPUMEHSTh 3TH 3HAHUS IPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOIINX MECTO B IPUPOJEC, MPAKTHUECKOM JIEATETLHOCTH Y€JIOBEKA U B IIOBCEHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMHUECKUX 3HAHHUM C MOHATHUSIMU U
MPEICTAaBICHUSIMA JPYTHX E€CTECTBEHHO-HAYYHBIX IMPEJAMETOB Uil 0ojiee OCO3HAHHOTO
MIOHUMaHUS MaTepUaIbHOr0 €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM MTOHSATUN «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIIUs»; MAacChl BEUIeCTBA UK 00bEMa rasza
M0 W3BECTHOMY KOJMYECTBY BEIIECTBA, MacCce MM 00BbEMY OJIHOTO M3 YYACTBYIOUIUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3HaUeHUsT BOJIOPOAHOTO TIOKA3aTeNs PaCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINH; MAacchl (00BbEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONpPEAEIEHHON
MaccoBOM Jl0Jiel pacTBOPEHHOrO BeLIECTBAa WJIM JaHO B M30BITKE (MMEET NpPHUMECH); J10JIU
BBIX0/1a MTPOYKTa peakiuu; 00bEMHBIX OTHOIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO TUTAHUPOBATH U MPOBOJAUTH XUMHUYECKUU
HKCIIEPUMEHT (TIPOBE/IEHUE PEaKIuii HIOHHOTO OOMEHa, MOATBEPKICHIEe KaYeCTBEHHOT'O COCTaBa
HEOPTraHWYECKHUX BEIIECTB, OMPEIETIEHNUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIAUKATOPOB,
M3YYCHHE BIHUSHUS Pa3NUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKON peaklMu, pelieHue
AKCIIEPUMEHTANIbHBIX 3a/ad 1o TeMaMm «Metamis»y u «Hemeramib») ¢ coOMtoIeHeM MpaBUIl
0e30macHOro oOpalieHus C BellecTBaMH U JabOpaTOpHBIM 000pyaoBaHHEM, (OPMYIHUPOBATH
1eJdb WCCICNOBAaHMS, TPEACTABISATh B pPa3IMUYHON (opMe pe3ysbTaThl HKCIEPUMEHTA,
aHaJIM3UPOBAThH U OLIEHUBATh UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHI: COOJII0IaTh MPaBWIa MOJB30BAHUS XUMUYECKON MOCYI0N U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C WHCTPYKIHUSIMU
MO0 BBIMOJTHEHUIO JIA0OPATOPHBIX XWMHUYECKHUX OTBITOB, H3KOJOTHYECKH IeJIecO00pa3HOro
MOBEICHUS B OBITY M TPYIOBOW [EATENHHOCTH B IIENIAX COXPAaHEHUs CBOETO 370POBbS,
OKPYXAaIoIIel MPUPOJAHON CpeAabl M AOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI Ha KUBbIE OPraHU3MbI OIpPEACIIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMas cMbIca nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATH II€JICHATIPABICHHBIM MONCK XWMHUYECKOU
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas M ydyeOHO-HayyHas JUTepaTypa, CpelcTBa



MaccoBo HHpopmauuu, MHTepHeT M Ipyrue), KpUTUYECKH AaHATM3UPOBATh XHMHUYECKYIO
uHpopMaluio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a7a4en.



3. TEMATUYECKOE IINTAHUPOBAHMUE

10 KITIACC

Ne HaumeHoBaHue pa3/iesioB U TeM KoJsnyecTBO 4acoB JuaekTpoHHbIe (HU(PpoBHIE) 00pa3oBaTebHbIE

n/n NPOrpamMMbl Bcero | Koutpoabnble | IlpakTuueckue pecypchl

padoThI padoThI

Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOil XHUMUM

1.1 | Ilpenmet opranuveckoi xumun. Teopus | 8 Ypok 1. npeaAMeT OpraHuyeckol XUMUH. TEOPUSL
CTPOCHHUSI OPTAHUYECKUX COCAMHEHUN XUMHUYECKOTO CTPOCHUSI OPTAaHUYECKUX BEIIECTB -
A. M. bytnepoBa Xumus - 10 knacc - Poccuiickasi 3JIeKTpOHHas

mikosna (resh.edu.ru)

Wroro no pazueny 8

Paznen 2. YrieBoaopoasbl

2.1 | [IpenenbHBIC YIIIEBOIOPOIBI — alKaHBI, | 5 Ypoxk 2. npenenbHbIe YITIEBOAOPOAbl — aJTKAHBI -

LUKJIOAJKaHbI Xumus - 10 knacc - Poccuiickasi 3JIeKTpOHHas
mikosna (resh.edu.ru)

2.2 | HenpenenbHble YTIIEBOAOPOIBI: aJKeHbl, | 14 1 Ypok 3. HenpeaenbHbIe YTIIEBOAOPOAbl — AJIKEHBI -

AJIKaJUCHBI, aJIKUHBI Xumus - 10 xirace - Poccuiickasi 3JI€KTpOHHAS
mikona (resh.edu.ru)

2.3 | ApoMaTudeckue yrieBo0poIs! (apeHsr) | 8 Ypoxk 4. apeHbl (apoMaTHYECKUe YIIAEBOAOPOIbI) -
Xumus - 10 knace - Poccuiickasi 3€KTpOHHAs
mkona (resh.edu.ru)

2.4 | [IpupoaHble HICTOYHUKH YTIIEBOAOPOAOB | 4 Ypok 5. npupoaHble HCTOYHHUKH U IepepadoTKa

U UX nepepadboTka yrieBo1opoaoB - Xumus - 10 knacc - Poccuiickas
AIeKTPOHHAS 1Ko (resh.edu.ru)

2.5 | l'ayoreHnpon3BOIHBIE YTIACBOAOPOAOB | 4 1

Hroro no pazneny 35

Pazpnea 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHus

3.1 | Couptel. DeHo 11 1 Ypok 6. 0IHOATOMHBIE NPEICIbHBIE CITUPTHI -
Xumus - 10 knace - Poccuiickasi 31€KTpOHHAs
mkona (resh.edu.ru)

Ypok 7. GpeHonbl 1 apOMaTUYECKUE CITUPTHI -
Xumus - 10 knace - Poccuiickast 3JISKTpOHHAs



https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/

mkoJia (resh.edu.ru)

3.2 | KapOoHMIIbHBIE COCTMHCHHUS: 21 Ypoxk 8. anpaernabl U KeToHbl - Xumust - 10 kiacc -
anpaerubl 1 KeTonbl. KapOoHOBBIE Poccuiickas snexTponHas mkona (resh.edu.ru)
KkuCIO0Th. CiioxHbIe 3Gupbl. XKupbl

3.3 | YraeBojasl 9 1 Vpok 10. yriieBobl. TJIFOK03a. OJIMI0CA- XapUIbL.

caxaposa - Xumus - 10 xnacc - Poccuiickas
3JCKTPOHHAs 11Koja (resh.edu.ru)

Ypok 11. monmcaxapuibl. KpaxMaJl. IEII0J03a -
Xumus - 10 xirace - Poccuiickasi 3JISKTpOHHAS
mikoua (resh.edu.ru)

Wroro no pazgeny 41

Paznen 4. A3oTconeprxaniue opraHnyecKue coeTuHeHus

4.1 | AMuHBl. AMHUHOKHUCIOTEIL. benku 12 1 VYpoxk 12. aMUHOKHUCAOTEIL. O0enku - Xumug - 10
Kjacc - Poccuiickas 3JIeKTpOHHAS IIKOJIa
(resh.edu.ru)

Htoro no pazneny 12

Paspnen S. BeicOKOMOJIEKYIpPHbIE COCAUHEHUS

5.1 | BbICOKOMONEKYISIPHBIE COEAMHEHUS 6 ¥Ypok 13. a3oTconepkaliye reTepoluKInIecKre
COEIMHEHNS. HYKIENHOBbIE KUCIOTHI - XuMus - 10
Kjacc - Poccuiickas 3JIeKTpOHHAS IIKOJIA
(resh.edu.ru)

Hroro mo paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 102 3

[TPOTPAMME



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM KoJsnyecTBO 4acoB JuaekTpoHHbIe (HU(PpoBbHIE) 00pa3oBaTebHbIE
n/n NPOrpamMMbl Bcero | KontposabHbIe IMpakTHyeckune pecypchl
padoThbI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHH
1.1 | Ctpoenue aroma. [lepuonnyeckuit 9 Ypok 1. XuMUYECKU 3AEMEHT. HYKIUbl. U30TOMbI.
3akoH u [lepuonnueckas cucrema 3aKOHEI COXPAHCHUS MACChl M DHESPIUU B XUMHH -
XUMHYECKHX 3eMeHTOB /1. H. Xumus - 11 knacc - Poccuiickas 3eKTpOHHAs IIKOJ1a
Menieneena (resh.edu.ru)
VYpok 2. BAJICHTHOCTh U BAJICHTHEIC BO3MOKHOCTH
aTtoMoB - XumMus - 11 xmacc - Poccuiickas DaeKTpoHHAs
mkoua (resh.edu.ru)
1.2 | Crpoenue BeniectBa. MHOrooOpasue | 11 1 ¥Ypok 3. npocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ -
BEIIIECTB Xumus - 11 knacc - Poccuiickast 3J1eKTpOHHAS IIKOJIa
(resh.edu.ru)
VYpok 4. cTpoeHNE KPUCTAIIIOB. KPUCTAIUIMYCCKHUE
PEIIETKHU. IPUYMHEI MHOTOO0Opa3us BEMIECTB - XUMMS -
11 xnacc - Poccuiickas 3eKTpOHHAS IIKOJIa
(resh.edu.ru)
1.3 | Xumudecknue peakiuu 19 1 3 Ypoxk 5. kiraccudukamms XUMHYECKUX PEAKIINN -
Xumus - 11 knacc - Poccuiickas 3eKTpOHHAs IIKOJa
(resh.edu.ru)
Hroro no pazneny 39
Pasjnen 2. Heoprannueckasi xumusi
2.1 | Hemetamasl 31 1 3 Ypoxk 14. 0030p HEMETAIIJIOB. CBOMCTBA M IPUMEHEHHUE
BOXHENUITNX HeMeTaIoB - Xumus - 11 xmace -
Poccuiickas snexrponnas mxkosa (resh.edu.ru)
VYpok 15. cBO#iCTBA OKCHJIOB HEMETAJIJIOB. CBOMCTBA
CEPHOM M a30THOM KUCIIOT. BOAOPOIHBIC COCAUHCHUS
HeMeTaioB - XuMud - 11 kmmacc - Poccuiickas
3JEKTPOHHAs 1Kkoja (resh.edu.ru)
2.2 | Meramnst 23 1 2 Ypoxk 11. 0630p METATIMYECKUX DJIEMEHTOB a- 1 B-

rpyia - Xumud - 11 kmacce - Poccuiickas diIeKTpoHHas



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/

mkoJja (resh.edu.ru)

VYpok 12. Meb. IMHK. TUTAH. XPOM. JKEIE30. HUKCIb.
miaTrHa - Xumus - 11 kaacc - Poccuiickast
DJIEKTpOoHHAas mKkona (resh.edu.ru)

Ypoxk 13. ciuiaBel MeTasuIoB - XuMus - 11 kiacce -
Poccuiickas saekTponHas mkosa (resh.edu.ru)

Wroro no pazueny 24

Pazgen 3. Xumus u ;Ku3HbL

3.1 | Merons!l mo3Hanus B XuMuu. XuMust | 9 Vpoxk 14. xuMust 1 300pOBbE uelioBeka - Xumus - 10
1 JKU3Hb kiacc - Poccuiickas snekTponHas mkoua (resh.edu.ru)

Wroro mo paszneny 9

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
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