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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma Mo XMMHM Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «0O6
oOpa3zoBanuu B Poccuiickoit denepanumn», TpeOoOBaHUI K pe3yjbTaTaM OCBOCHHS
denepanbHOl 00pa3oBaTebHON MporpaMMbl cpeaHero oomero oopazoanus(DPOII
COQO), mnpexacraBieHHbIXx B DeAepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
cranaapre COQO, ¢ yuérom Konuenuuu npenogaBanus yueOHOro npeaMera «XumMus»
B o0OpaszoBaTelbHbIX oOpraHuzanusx Poccuiickoit ®enepanuu, peain3yrommux
OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPAMMbI, U OCHOBHBIX MoOj0XkeHui «Crpareruu
pasButusi BocnuTanusi B Poccuiickoit ®enepanmu Ha nepuoa ao 2025 ropa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YPOBHE YriayOJEHHOTO U3YUYEHUsI 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4HOro 00pa3oBanus yqamuxcs 10—11 knaccos. M3ydyenue npenmera,
peanu3yemMoe B YCHOBUSAX JAU(EpeHIIUPOBAHHOIO, MNPOPUIBHOTO OO0yUYeHHs,
NpHU3BaHO OOecneunTh 00I1e00pa3oBaTeIbHYI0 U OOHICKYJIbTYPHYIO MOATOTOBKY
BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS aJanTalud UX K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM KU3HU B COLMYME, a TaKKe JUIsl IPOJIOJKEHUs OOyUYeHHsI B OpraHu3alusax
npodeccuoHaIbHOTO 00pa3oBaHUs, B KOTOPBIX XUMHUS SBIAETCA OJHOW U3
NPUOPUTETHBIX JUCIUILINH.

B nmporpamme no xumMuu HazHaAYeHHUE MpeaMeTa « X UMHUS MOIydaeT MOAPOOHYIO
MHTEPIIPETAIMIO B COOTBETCTBUHU C OCHOBOIOJararonumMu nojioxenusmu @I'OC COO
0 B3aUMOOOYCJIOBJICHHOCTH LIe€JieH, COJAEp)KaHUs, pe3ylbTaTOB OOYy4YEeHHS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBUIETEIHCTBOM TOMY SIBIISIIOTCS
CJIEIYIOIINE BBIMOIHSIEMbIE POTPAMMOM TTO XUMUU (DYHKITHH:

e THPOPMALIMOHHO-METONYECKasA,  peaju3anus  KOTOpoll  oOecrieyuBaeT
MOJIyYeHHUE TPEJICTABICHUS O IIeNIX, COJEp’KaHWU, OOIIeH CcTpareruu OO0y4YeHUs,
BOCIUTAHUS U PA3BUTHS O0YYaIOIIMXCS CPEACTBAMH MPEIMETa, H3y4aeMOro B paMKax
KOHKPETHOTO TIPODHIIS;

e OPraHU3aMOHHO-TUIAHUPYIOIIAs, KOTOpas IpEeoyCMaTPUBAET OIPECIICHHE:
OPUHLUIIOB CTPYKTYpPUPOBAaHUS M  TOCJIEIOBAaTEIbHOCTH H3Y4YEHHsS Y4eOHOTO
MaTepuasia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPHUCTHK; MOJIXOJ0B K
(GOpMUPOBAHUIO COJEPKATEIBHON OCHOBBI KOHTPOJS M OLEHKH 00pa30BaTEIbHBIX
JOCTH)KEHUH OO0ydaroUuMxcs B paMKaX HUTOTOBOM arTecTalud B (OpME €IUHOTO
rOCy/IapCTBEHHOI'O SK3aMEHa M0 XUMUHU.

IIporpamma a1 yriyOJa€HHOrO U3Y4EHUS] XUMUM:

e YCTAHABJIMBAaE€T MHBAPUAHTHOE IPEIMETHOE COAEpKaHUE, 00sA3aTeNIbHOE s
M3Y4YEHUs] B PaMKax OTAENIbHBIX Npoduiiel, mpeaycMaTpuUBaeT pACHpeleeHUe U
CTPYKTYPUPOBaHHE €r0 MO Kjaccam, OCHOBHBIM COJEP>KATEIbHBIM JTUHUAM/pa3aenam

Kypca;



e 1aéT MPUMEPHOE pacIpesiesieHne Y4eOHOro BPEMEHHU, PEKOMEHIYEMOro st
W3YUYEHUSI OTJCTbHBIX TEM;

e IpeJIaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh U3YUYE€HHs YUeOHOTO MaTepuana
C YYETOM JIOTMKU TOCTPOCHUS Kypca, BHYTPUIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1a€T METOIUYECKYIO MHTEPIIPETALMIO IeJIel U 3a7a4 U3y4deHUs IpeaMera Ha
yrayoJIEHHOM YpOBHE C Yy4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETrO
o011iero oOpa3oBaHus, COIEPKATETLHON XapaKTEPUCTUKH TIIAHUPYEMBIX PE3YIbTaTOB
OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl CPEIHETO O0IIero 0Opa3oBaHUs
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEIbHBIX JICUCTBUNM OOYYarOMIErocsi MO OCBOEHUIO COJICPIKAHUS
npeaMeTa.

[lo BceM Ha3BaHHBIM TO3UIMSIM B MPOTPaMME [0 XUMHUU MPEIyCMOTpPEHA
IPEEMCTBEHHOCTh ¢ 00yYEHHEM XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsI.
3a mpeaenaMu  yCTAaHOBJICHHOM  TpPOrpaMMOM MO  XUMHUHM  OOs3aTeIbHOU
(MHBapHaHTHOW) COCTABJISIONIEH COJEpKaHUs Y4eOHOro IpeIMeTa « X UMHUSD» OCTAETCs
BO3MOXKHOCTb BBIOOpa €ro BapWAaTUBHOW COCTAaBJSIONICH, KOTOpas JOJDKHA
OTIPENICNATHCS B COOTBETCTBUH C HAIIPaBJICHUEM KOHKPETHOTO Mpoduiisi o0ydeHUsI.

B cooTBeTcTBHMY ¢ KOHIIENTYalbHBIMU NOJI0keHUAMU PI'OC COO o0 HazHaueHUU
npeIMeToB 0a30BOro U yriyOJIEHHOrO ypoBHEW B cucteme nuddepeHinpoBaHHOTO
oOy4deHHsI Ha YPOBHE CpPeTHET0 00111ero 00pa30BaHus XUMHUSI HA YPOBHE YTIyOJIEHHOTO
U3YyYEHHs] HAIpaBJICH Ha pealn3allfio MPEEeMCTBEHHOCTH C TOCIEAYIOUUM STaroM
NOJIYyUeHUSI XUMHUYECKOTO O00pa3oBaHUA B paMKax HW3Y4YEHHUS CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX U XUMHUYECKUX JTUCIHIUIMH B By3aX U OpPraHU3aIUsX CPETHETO
npodeccroHaabHOro oOpa3oBaHusA. B 3TON CBA3M H3ydeHHE MNpeaMeTra «XUMUS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YIITYOJICHHE TEOPETUIECKON U
PAKTUYECKON MOATOTOBKM OOYYAIOIIUXCS, BBIOPABIIUX ONPEACIEHHBIM MPOPUIb
oOy4eHHsI, B TOM YHCIIe C TMEPCIEKTUBOMN MOCIEAYIOMEro MOMYYeHUsS XUMHYECKOTO
oOpa3oBaHus B opraHu3anusx npodeccruonansHoro oopazosanus. Hapsany ¢ stum, B
ceere TpeboBanuit @PI'OC COO Kk mIaHUpPyEeMbIM pe3yibTaTaM OCBOCHUS
dbenepanpbHON  00pa30BaTEIBHOW MPOrPaMMBI  CpeJHETro o0mero oO0pa3oBaHUS
M3YyUYEHHUE NpeaMeTa « X UMUS» OPUEHTHPOBAHO TAK)KE HA PEIICHHE 3a7a4 BOCIIUTAHUS
U COIMAIBHOTO  pa3BUTHSA  oOydaromuxcs, Ha  (GOpPMHUpPOBAaHHME y  HHX
OOIIEMHTEINIEKTYaIbHBIX YMEHUW, YMEHUU paldoOHANIHM3aluu Y4eOHOrO Tpyaa u
00OOMEHHBIX  CIMOCOOOB  JCSATENBHOCTH, UMEIONMUX  MEKIUCIHUILUTHHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapnstoniuMu  nipeaMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOTO H3YYEHUS
ABJISIIOTCSL  yrAyOn€HHble Kypchl — «Opranuueckas xumusi» U «OOmas u
Heopranudeckas xumus». [lpu ompenesneHHH MOAXOJ0B K OTOOPY M CTPYKTYPHOM
OpraHU3alUu COJIEPAKAHUS ITUX KYPCOB B MPOrpaMMe 10 XUMHUH 3a OCHOBY MPUHSTHI



nosioxxeHust PI'OC COO o paznuuusx 0a30BOro v yriyoiaeHHOro YpoBHEN U3yUYEHUs
npeaMera.

OcHoBY conepxaHus KypcoB «Opranudeckas xumusi» u «OOmas u
HEOPraHU4YecKas XUMUsD COCTABIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUWA U YMEHHUH,
OTHOCSIIIIMXCSI K 0a30BOMY YpPOBHIO M3y4YEHHUS NpeaAMeTa. JTa CHCTeMa 3HAHUM
IIOJIy4aeT OMNpPEAECIEHHOE TEOPETUYECKOE JIOMOJIHEHHUE, IO3BOJIAIONIEE OCO3HAHHO
OCBOMUTH CYIIECTBEHHO OoJbIuii 00BEM (akTonornyeckoro marepuana. Tak, Ha
yrayoJIEHHOM YPOBHE U3YUCHHS TIpeaMeTa ooecriedeHa BO3MOKHOCTh 3HAYUTEILHOTO
yBeIU4YeHUs 00bEMa 3HAHUNM O XMMUYECKHUX DJIEMEHTaX U CBOMCTBAX UX COEIUHEHUM
HAa OCHOBE pACIIMPEHUs] W YIIIyOJeHUs TPEACTaBICHUNW O CTPOEHUU BEIECTBA,
XUMUYECKOU CBSA3U M 3aKOHOMEPHOCTSIX MPOTEKAHUs PEaKIUi, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XUMUUECKON KUHETUKHU U TePMOJIMHAMUKU. M3yueHue nepuoandeckoro
3akoHa © [lepuoandeckodl CHCTEMBbI XUMHUYECKHX DJJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHMYECKUX TPEJACTABICHUSAX O CTPOCHHH aroMa.
XUMHUYECKas CBsI3b OOBSICHACTCS C TOUKHU 3PSHUsSI DHEPTeTUUSCKUX U3MEHEHUH MpH e
00pa3oBaHUU M Pa3pyIICHUH, a TAKXKE C TOUYKU 3PCHUS MEXaHU3MOB €€ 00pa3oBaHUSI.
N3ydeHne THUTIOB peakiuidi JOMOJHSAETCS (OPMHUPOBAHHEM TMPEJCTABICHUN 00
ANEKTPOXUMHUYECKUX IMPOIIECCaxX U ANEKTPOJU3E PACINIaBOB U pACTBOPOB BelecTB. B
Kypce OpraHMYeCKON XUMHUU TPU PACCMOTPEHUH PEAKIUMOHHON CIIOCOOHOCTHU
COEIMHEHUN yaenseTcs 0coboe BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX A dexTax, o
B3aMMHOM BIIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLIHii.

Oco0oe 3HaYeHre UMEET TO, YTO Ha COJIEP)KAHUE KypPCOB XUMUU YTITyOIEHHOTO
YPOBHSI M3YyUEHHUS JJIs KJIACCOB ONpeAeN€HHOTO Mnpoduis (TJaBHBIM 00pa3oM Ha HX
CTPYKTYpY W XapakTep JIOTNOJHCHUH K OOIel cucTeMe MpPeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIUSHHE CMEKHbIC MPEeAMETHL. Tak, HanmpuMep, B COAEpKaHUM MIpeaMeTa
JUISL KJIACCOB XUMHKO-(u3nueckoro mpodwis Oonblnoe 3HaYeHHE OyayT HMETh
AJIIEMEHTHI Y4eOHOro MaTepuara o oomen xumuu. [Ipu n3yuenuu npeamera B JaHHOM
CJIy4ae akIeHT OyJeT caenad Ha OOIIHOCTh METOIOB MTO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpUN B XUMHUH U B (U3HKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJEKYJISIpHAsS TEOPHUs
B (u3mKe), 3aKOHBI COXpPAaHEHUS MAacChl W JHEPrUHU, 3aKOHBI TEPMOIUHAMUKH,
AIEKTPOJIN3a, MIPEACTABICHUS O CTPOCHUU BEILIECTB U APYTOE.

B 10 x€ BpeMs B coAep:kaHUU MpeaMeTa s KJIaCCOB XUMUKO-OMOJIOTMYECKOT0
npoduiis GoNbIuil yaenbHBIN BeC OyIeT UMETh OpraHndeckas Xumus. B aTom ciryuae
MPEIOCTABISAETCS BO3MOXKHOCTH JiJisi  Oosee  OOCTOSITENIBHOTO — PacCMOTPEHUS
XAMHYECKOW OpPTraHU3aIuu KICTKA KaK OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM
BXOJST, K MpPHUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTHI, KakK JIMMHIbI, OEJKH,
YIJIEBO/Ibl, HYKJIEMHOBBIE KUCJIOTHI U Apyrue. [Ipu 3ToM 3HaHMS 0 cOCTaBe U CBOMCTBAx
MIPEJCTABUTENICEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIyKaT OCHOBOM MJif
M3YUYECHHUSI CYIIHOCTHU MPOLECCOB (POTOCUHTERA, IbIXaHUS, TUIIEBAPECHHUSI.



B miane QopMupoBaHUsST OCHOB HayyHOTO MHUPOBO33PEHUS, OCBOECHUS
OOLIEHAyYHBIX METOJIOB MO3HAHUS U OIbITAa MPAKTUYECKOTO NMPUMEHEHUS HAY4HbBIX
3HAHMM HU3y4YeHue mnpeaMmera «XUMHUS» Ha YriayOJEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBA3SX C YYEOHBIMM MpEeAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBEHHO-HAay4yHbIe MNpeaMeTsl», «MaTtemaTuka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATYpaY.

[Ipu n3yueHun yuyeGHOro npeamMera « XUMHs» Ha YIIIyOJIEHHOM ypOBHE TaKikKe,
KaK Ha YpOBHE OCHOBHOTO M CPEJHEro o0Iiero oOpazoBaHusi (Ha 6a30BOM YypOBHE),
3a/ilayell IepPBOCTENIEHHON 3HAYUMOCTH SIBJsieTCSt (GOPMUPOBAHKUE OCHOB HAYKH XUMUU
Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON IeSITEIbHOCTH YellOBEeKa
U OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. Pemenue 5Toil 3amauum Ha
yriayOia€HHOM ypOBHE M3YUYEHUS MpeaMeTa MpeJInoaraeT peaan3alnio TaKuX 1esei,
KaK:

e popMUpOBaHME TPEACTABICHUN: O MaTepuaJbHOM  EIUHCTBE  MHpAa,
3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJICHHI MPUPOJIbI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ BelIyllel pojiu B 00ECleYeHUU YCTOWYMBOTO pPa3BUTHUS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJOTHYECKON, SHEPreTUYECKOM M TMHUILECBOM
0e30MacHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECIEYEHUU PaAlUOHAIBHOTO MPHUPOAOINOIL30BaHUS, B
(dbopMHUpPOBAaHUU MUPOBO33PEHHUS U 00IIEH KyJIbTYPhI UEJIOBEKA, a TAKKE IKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

e OCBOCHHUE CHUCTEMBI 3HAHUH, JIKAIIUX B OCHOBE XUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (PyHIAMEHTAJIbHBIX TMOHATHHA, 3aKOHOB U
TEOPUN XHMMHHU, COBPEMEHHBIX IPEJICTABICHUM O CTPOCHUM BEIIECTBA HA PA3HBIX
YPOBHAX  —  ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJICKYJISIPHOM, 0
TEPMOJUHAMUYECKAX U KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKUX
peaxiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPaX U IUCIIEPCHBIX CUCTEMaX, 00 00Iux
HaYYHBIX IPUHIUIAX XUMHYECKOTO TPOU3BOICTBA;

 popmupoBaHHe y 00yUYalOLUXCS OCO3HAHHOTO MMOHUMAaHUsl BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUMU i1 OOBSCHEHHUS KIIOUEBBIX HAEH U mpoOliem
COBPEMEHHOW XMMHH, JUIsI OOBSICHEHHUS W MIPOTHO3UPOBAHUS SBJICHUH, HUMEIOIINX
€CTECTBEHHO-HAY4YHYIO MPUPOJY; TPaMOTHOIO pElIeHUs NpoOJeM, CBA3aHHBIX C
XUMHEH, MNPOTHO3UPOBAHMS, AaAHAIM3Aa W OLEHKM C TMO3ULUHUM SKOJOTHYECKOU
0€30MacHOCTH MOCIEICTBHI OBITOBOM M MPOU3BOICTBEHHOH JESTEIHHOCTH YEIOBEKA,
CBSI3aHHOM C XHMMHYECKHM IPOU3BOJICTBOM, HCIOJIb30BAaHUEM U IepepadOTKON
BEILIECTB;

o yriay0ieHne MpeCTaBICHUH 0 HayYHbIX METOJaX MO3HAHUS, HEOOXOAUMBIX AJIs
NPUOOPETEHUs] YMEHUU OpPUEHTUPOBATHCA B MHUPE BEIIECTB U OOBSCHEHUS



XUMHYECKUX SABICHHUM, UMEIOIINX MECTO B IPUPOJE, B MPAKTHUECKOU JEATENBHOCTH U
IOBCETHEBHOM KHU3HM.

B nuiiane peanuzanuu nepBooYEpEIHbIX BOCIUTATENBHBIX U PA3BUBAIOIIMX (YHKUINN
LEJIOCTHON CHUCTEMBl CpeaHero oOmero oOpa3oBaHUs NpPHU HU3YYEHUH MpeaMera
«XuMHs» Ha YrIayOJEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE LETU
U 3aJlauyM, KakK:

¢ BOCIIUTaHUE YOEXKAEHHOCTH B MO3HABAEMOCTH SIBICHUM MPUPObI, YBAXKEHUS K
MpoLIeCCY TBOPUECTBA B OOJIACTH TEOPETHUUECKUX M MPUKIAAHBIX HCCIEIOBAHHUI B
XUMHH, OPMUPOBAHNE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU;

epa3BUTHE MOTHBAMM K OOYYEHHIO M TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJII0O M CAaMOBOCIIUTAHMIO HA OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX
LICHHOCTEH;

e pa3BUTHE TMO3HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CrocOOHOCTEH 00ydaroImmXxcs, GOPMUPOBAHUE Y HUX CO3HATEIBHOIO OTHOIICHHUS K
caM0O00Opa30BaHUI0O U HENpPEepPhIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHEIIHOU
npodeccuoHaIbHOM U 00IIECTBEHHON AESTENIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e popMUpOBaHHE YMEHHUM U HABBIKOB Pa3yMHOTO MPHUPOAOIOJIH30BAHUS,
pPa3BUTHE SKOJOTUYECKON KYJIbTYPHI, IPUOOPETEHNE OMBITa OOIIECTBEHHO-TIOJIE3HOM
HKOJIOTUYECKOU 1eITeTbHOCTH.

OO01iee 4yuCiIO YacoB, MPEAYCMOTPEHHBIX I HM3YYEHUS XUMHUHU Ha YTIIyOJIEHHOM
ypOBHE cpeaHero odmiero obpasoBanus, cocrtarimsieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJEIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHUM.

[IpenmMer W 3HAUYEHHWE OPraHMYECKOM XHMMHH, MPEACTABICHHE O MHOroo0pa3uu
OPTaHUYECKUX COCITMHECHUU.

DJEKTPOHHOE CTPOEHUE aToMa YIJepoia: OCHOBHOE M BO30YKIEHHOE COCTOSIHHS.
BanenTHble BO3MOXHOCTH aToMa yriepoaa. XUMHUYecKas CBSi3b B OPraHUYeCKHUX
coelMHEeHUAX. Tumbl rubpuau3any aTOMHBIX OpOuTaled yriepoja. MexaHU3Mbl
o0pa3oBaHusl KOBAJIEHTHOM CBsI3W (OOMEHHBIH W JTIOHOPHO-aKUENTOPHbIN). Tumsl
NEepEeKpbIBaHMS aTOMHBIX opOuTaneu, - u m-cBsi3u. OauHapHas, IBOWHAA U TpoHHas
cBs3b. CriocoObl pa3phiBa CBA3EH B MOJIEKyJIax opraHmdeckux Bemiects. [loHsiTue o
CBOOOJIHOM pajiukaie, Hykieoduie u ssektpodue.

Teopust cTpoeHusi opranuueckux coenuHeHuit A.M. byTiepoBa M COBpeMEHHbIE
NPEJICTABIICHUSI O CTPYKTYpE MOJEKYNI. 3HAUeHHE TEOPUH CTPOCHUS OPTraHUYECKUX
coeuHeHU. MosnekymsipHble U CTPYKTypHBbIE (opmynbl. CTpyKTypHBIE (QOPMYIIbI
pa3IMYHBIX BUIOB: pa3BEPHYTas, COKpaml€HHas, ckeneTHas. M3omepus. Bupsl
U30MEPHUH: CTPYKTYpHAs, MPOCTPAHCTBEHHAsS. DIEKTPOHHbIE 3()PEKTH B MOJEKYJIax
OpraHUYeCcKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHBII 3P EeKThI).
[IpencraBienne o KiIaccupUKaUU OpraHuveckux BemectB. [loHsTHEe O
¢yHkumoHanbHON rpynme. ['omonorus. ['omonoruueckue psiapl. CucreMaruyeckas
HOMeHKJIatypa oprannueckux coenunenudt (IUPAC) u TpuBuanbHBIC Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEICH.

Ocobennoct W  kinaccuukanus opraHumdeckux peakuuin. OKUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKI[UN B OPIraHUYECKOW XUMHUH.

DKCNEpUMEHTAIIbHBIE METO/IbI U3YUEHUS BEIIECTB U UX IPEBPALCHHI: 03HAKOMIICHHE
c oOpa3liaMM OpraHMYECKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, OIBITHI IO
MPEBPAIICHUIO OPTaHNYECKUX BEIIECTB MPH HarpeBaHuu (IUIaBJICHHE, OOYTIIMBaHUE U
rOpeHuE), KOHCTPYUPOBAHUE MOJEJIEH MOJIEKYJI OpraHUYECKHUX BELIECTB.
Yriaesoaopoasl.

Anxanpl. ['omomormueckwii psig  ankaHoB, oOmas ¢opMmysna, HOMEHKIATypa H
M30MepHs. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHUE MOIEKYJ alKaHOB, SP°-
ruOpuan3anus aToOMHBIX OpOWTaNe yriiepoma, o-CBsi3b. DU3NUYECKHE CBOWCTBA
aJIKaHOB.

XVWMHYECKHE  CBOMCTBA  QJKAaHOB: PEAaKUMM  3aMEUICHUs, HW30MepHU3alui,
JNETUAPUPOBAHMS, IUKINW3ALMU, MUPOIU3a, KpekuHra, ropeHus. IlpencraBienue o
MEXaHU3Me peaklUnui paguKaIbHOrO 3aMELIEHUS.

Haxoxnenue B mpupozae. CriocoObl MOIyYEHUsI U TPUMEHEHUE AJIKAHOB.



Huknoankanel. OOwmas ¢opMmyna, HOMEHKIaTypa M wuzoMmepus. OcobeHHOCTU
CTPOCHHSI U XMMHYECKHUX CBOMCTB MaJIbIX (IIUKIJIOMPONAH, HUKJIOOYTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, LUKJIOreKcaH) IuKiIoankaHoB. CrocoObl MOTyYeHUs U MPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['omoyiormdyeckuil psii  ajkeHOB, oOmas Gopmylia, HOMEHKJIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AIKEHOB, SP2-rHOPUAN3ALMS
aTOMHBIX OopOuTaiel yriepojaa, 6- U n-cBsa3u. CTPyKTypHas U reoMeTpuyeckas (1uc-
TpaHc-) uzoMepus. Puznueckue CBOMCTBA aIKCHOB. XMMHUECKHUE CBOMCTBA: PEAKIIUU
PUCOCANHEHUS, 3aMEILICHHS B O-TI0JIOKEHUE TIPU TBOMHOMN CBSI3H, TOJUMEPU3ALIUU U
okucnenus. [IpaBuio MapkoBHukoBa. KaduecTBeHHbIE peakllMM Ha JBOWHYIO CBS3b.
Cnioco0ObI OTy4eHUs! ¥ IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Krmaccudukamus —ankagueHOB  (COMPsOKEHHBIC, H30JUPOBAHHBIC,
KymynuposaHnusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB
CONpsHKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lomumepusarus conpsKEHHBIX
nueHoB. CriocoObl TOJTyYeHUs U MPUMEHEHUE aJIKaUeHOB.

Ankunbl. ['oMoJlOTMUECKUN psAJ aJIKWHOB, oOmas ¢opMmyna, HOMEHKIATypa H
U30MepHsi. DIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKWHOB, Sp-
rudopuan3anus aTOMHBIX opOuTaned yriepoja. MduU3MYECKHe CBOWCTBA aAJIKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU MPHUCOCAUHEHUS, JUMEpPU3AlUU U TPUMEPHU3ALINH,
okucneHnsd. KucinoTHele CBOMCTBA aJKMHOB, UMEIOIINX KOHILIEBYIO TPOWHYIO CBSA3b.
KauectBeHHble peaknnu Ha TpOHHYIO CBsi3b. CIOCOOBI MOJNIYYEHHS] U MPUMEHEHHUE
AJKVHOB.

ApomMaruueckue yrieBoaopobl (apensl). ['omonorumyeckuit psig apeHoB, oOmas
dbopMya, HOMEHKJIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJBI OeH301a. Du3nyeckue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA OCH301a U
€ro rOMOJIOTOB: pEaKklMH 3aMelieHUus] B OCH30JbHOM KOJbBIIE W YIIEBOJAOPOIHOM
paauKaie, peakiuy NpUcoeIMHEHUsI, OKUCIIEHIE ToMOJI0oroB OeH3omna. [IpencraBnenue
00 OpPUEHTHPYIOIIEM JCHCTBUHM 3aMECTHTENIed B OEH30JHHOM KOJbBIIE HA MpPUMEpE
ANKWIBHBIX PAJUKAJIOB, KapOOKCHUIBHOW, THAPOKCUIBLHOW, aMUHO- U HUTPOTPYIIIIHI,
aToMoB ranoreHoB. OCOOEHHOCTH XHMHYECKHX CBOWCTB ctupoia. [lonmumepusamms
ctupodia. CriocoObl MOJIyYeHUsI U MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOI0B.
[Tpupoansiii ras. [lomytasie Hed TsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KameHHbIH
YTOJdb ¥ TPOAYKTHI ero mepepadorku. CrocoObl mepepaboTku HePTH: MEperoHka,
KPEeKHHT (TEPMHUYECKUH, KATAIUTUYCCKU), PUPOPMHHT, MHUPOIU3. [IpogyKThI
nepepadoTku HeTH, X MPUMEHEHUE B MPOMBIIIICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKY Pa3IMYHBIMU KJIACCaMU yTIE€BOJOPOOB.

DNEKTPOHHOE CTPOEHUE TaJIOr€HIPOU3BOIHBIX YTIE€BOJOPOI0B. Peakiuu 3amenieHus
rajioreHa Ha ruJIpOKCOTpyIIly, HUITPOTPYIIIly, IHaHOTPYyHIy, aMUHOrpymnmy. JleiicTBue
Ha raJIOreHIIPOU3BO/IHbIE BOAHOTO ¥ CIUPTOBOIO pacTBopa 1ienouu. Bzaumoaenicreue



IUTaJOreHAIKaHOB C MarHueM M [HMHKOM. [loHSTHE O MeTalIoOpraHNYecKuX
coequHEeHHsIX. VICmonb30BaHME TaJOTCHIPOU3BOIHBIX YIJIEBOJOPOIOB B OBITY,
TEXHHUKE U TIPU CUHTE3€¢ OPTaHNYCCKUX BEIECTB.

OKCIEpUMEHTALHBIE METOJBl M3YYCHHS BEIISCTB W WX TPEBpAICHUN: WM3ydeHHUE
(¢u3NYEeCKNX CBOWCTB YIIEBOJOPOAOB (PacTBOPUMOCTH), KAueCTBEHHBIX pPEaKIIHid
YTIEBOJIOPOJIOB Pa3IMYHBIX KJIacCOB (0OeciBeYMBaHre OPOMHOMN WJIM MOJHOW BOJIbI,
pacTBOpa TIEpMaHTaHaTa KaiWs, B3aUMOJCHCTBHE aleTWIeHa C aMMHUAYHBIM
pactBopoM okcua cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE YIepo/ia U BOAOpOa B
OpPraHWYEeCKUX BEHIECTBaX, NOJyYeHHE OTUJICHAa W U3YUYEHHUE €ro CBOWCTB,
o3HakomJieHHe ¢ KoJurekmusamu «HedpTts» m «Yromwy, ¢ obpasmamu IjacTMace,
KaydyKOB ¥  PE3WHBI,  MOJEIHPOBAaHHE  MOJEKYd  yIJIEBOJOPOJIOB U
raJIOTeHIIPOU3BOHBIX YTIIEBOJIOPOIOB.

Kuciaopoaconep:kamue oprannyeckue coeTMHeHH.

[IpenenpHBIe OHOATOMHBIE CUPTHL. CTpoeHUE MOJIEKYN (Ha TpUMepe METaHoja U
sTaHojna). ['omomoruueckuit psan, odmas Qopmyna, u3oMepusi, HOMEHKIATypa H
knaccudukamys. DOU3NYECKUE CBONCTBA MPEACIBHBIX OIHOATOMHBIX CITUPTOB.
BomopoaHbie cBsI3M MEXIy MOJEKYJIaMU CITUPTOB. XMMHUYECKHUE CBOMCTBA: PEAKIIUU
3aMeIIeHUs, JCTUApPATAIINH, OKHCICHHS, B3aUMOJCWCTBHE C OPTraHUYECKUMH U
HEOpraHMYEeCKUMHU KuciaoTaMHu. KauecTBEHHas peakiusi Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue »TaHONla M METaHOJAa Ha oOpraHu3M uejoBeka. CrnocoObl MOMy4YeHUs U
NPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa U wu3omepus. OcoOeHHOCTH (QU3MYECKUX U
XUMHYECKUX CBOMCTB.

MHOroaToOMHBIE CIUPTHI — STUJICHIIIUKOIb U MHIepruH. OU3nYecKue U XUMUUYECKUE
CBOMCTBA: pEaKIMU  3aMEIICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMHU H
HEOPraHMYECKUMHU KHUCIOTaMH, Ka4eCTBEHHAsl pPeakilis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHne 0 MEXaHU3ME PeaKIHMil HyKJIeo(HIBHOTO 3aMmernieHus. JleiicTBue Ha
opranu3M 4enoBeka. CrocoObl MOTyYeHus: U MPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.
®enon. CTpoeHHE MOJIEKYJIbI, B3AUMHOE BIHUSHHE THIPOKCOTPYIIBI U OCH30JIbHOTO
anpa. Ousnueckue cBoicTBa denona. OCOOCHHOCTH XUMUYECKUX CBOWMCTB (DeHOIA.
KauectBennbie peakiuu Ha ¢enon. TokcuyHocTh (enona. CrnocoObl MoTydeHus: u
npuMmeHeHue ¢penona. GenondopmanbaeruaHas cMoa.

KapOoHunbHbIE COENMHEHHS — QlbJETHAbl W KETOHBI. OJEKTPOHHOE CTPOEHUE
KapOOHWJIbHON Tpynmbl. ['oMojormdeckue psabl aabJACTUIOB W KETOHOB, 0O0IIas
dbopmya, nzoMepusi 1 HOMEHKIaTypa. Ou3ndeckue CBOMCTBA allbJIETHI0B U KETOHOB.
XVWMHUYECKHE CBOMCTBA AJIBJIETHIOB U KETOHOB: pEaKINy npucoenuaenus. OKuCIeHne
aNbJICTUOB, KA4YEeCTBCHHBbIC peakuuu Ha anmpaerugabl. CrnocoObl MOTydeHUs U
MPUMEHEHHUE aJIbJICTUOB U KETOHOB.



OnHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHMS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3omepusi u HoMeHkinarypa. Ousnueckue CBOWCTBA
OJIHOOCHOBHBIX TMpPEAENIbHbIX KapOOHOBBIX KHUCIOT. BoAoponHble CBSI3U MEXIY
MoOJIEKyJdaMu KapOOHOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus H>TepudUKalMU, pPEaKUUd C YYaCTUEM YIJIEBOJOPOJHOrO pajaHKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHL. [IoHSATHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT — CIIOKHBIX 3¢upax. MHorooOpa3zue kapOOHOBBIX KHCIOT. OcoOEHHOCTH
CBOICTB HENpeNeNbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIOT, THUKapOOHOBBIX
KUCJIOT, THUJIPOKCUKApOOHOBBIX KHUCHOT. IIpencraButenu BhICHIMX KapOOHOBBIX
KHUCJIOT: CTE€apuHOBAas, NaJIbMUTHUHOBAs, OJICUHOBAs, JUHOE8As, JUHONEHOBAS
Kuca0Thl. CriocoObl MOTyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. ['omonormyeckuit psa, obOmas QopMyna, H30Mepus U
HOMeHKIaTypa. Du3nyeckue M XUMHUYECKHME CBOMCTBA: THAPOJIM3 B KHUCIOH U
IEIIOYHOU CpELE.

Kupsl. Ctpoenue, pusndyeckue 1 XUMHUYECKUE CBOMCTBA >KMUPOB: TUPOIU3 B KUCIOU
U menouHoit cpeae. OCOOEHHOCTH CBOWMCTB JKHUPOB, COJIEP)KALIUX OCTATKU
HETpeeTbHBIX KUPHBIX KUCTOT. JKUPBI B MPUPOJIE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6miast xapaktepucTuka yrieBogoB. Kiaccuduxamusi yrieBogoB (MOHO-, OU- |
nojnucaxapubl). MoHocaxapuabl: TIIOKO3a, (pykTo3a, rajmakrosa, pubosa,
ne3okcupu6o3a. dusznueckre CBONCTBA M HaxoXAeHUEe B mpupojae. DOTOCUHTES.
XHWMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYaCTHEM CIUPTOBBIX U AJbJIECTUIHOMN
IpyMIl, CIUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue riroko3bl, e€ 3HaueHne
B JKU3HEIEATEIbHOCTH opraHusma. [{ucaxapuuabl: caxapo3a, MajabTo3a M JaKTO3a.
BoccranaBnuBaronue M HEBOCCTAHABIMBAIOLIME  AWcaxapunbl.  ['maposnus
nucaxapunoB. Haxoxxnenwe B mpupojie U npuMeHenue. [lonmmcaxapunbl: Kpaxmadn,
[NIMKOTeH M uesumono3a. CTpoeHrne MakpoOMOJIEKYN Kpaxmana, TJMKOTeHa H
LeJUTr0II03bl. PU3NUYECKHE CBOMCTBA KpaxMala U UEJUII0NI03bl. XUMUYECKUE CBOMCTBA
KpaxMajia: THUAPOJU3, KAueCTBEHHAs pEaklusi C HOJ0M. XUMHUYECKHE CBOICTBa
LEJUTION03bI: TUAPOIIN3, ToJyueHue 3(upoB 1eson03bl. [ToHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN LIETK).

OKCIEpUMEHTAJIbHBIE ~ METOAbl  W3yYEHHsS BEHIECTB M WX MpPEeBpallleHUN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3THJIOBOIO CIHPTa B aJbJEruj Ha pPACKaJEHHONW MEIHOW MPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHpPTa AUXPOMATOM Kajus (BO3MOXHO HCIOJIb30BaHUE
BHUJIECOMATEPUATIOB), KAYECTBEHHbIC pEAKIMH Ha albJeruibl (C THAPOKCHUAOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakuus rouuepuHa ¢ TUAPOKCUIOM
Menu(ll), xumMuueckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJCHCTBUE
pactBopa ko3l ¢ ruapokcugom meau(ll), BzaumopaeiicTBue kpaxmana ¢ HOJOM,



pelIeHNe SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «CrnupThl U (heHonb», «KapOoHoBbIE
KUCIOTBI. CII0KHBIE 3PUPBI».

A3oTcoaep:Kkaniue OpraHu4ecKue coeJMHeHusl.

AMUHBI — OpraHMyeckue Npou3BOJHbIE ammuaka. Kiaccupukauuss aMHHOB:
anudaTUUecKue U apoMaTUYECKUE; MEPBUYHbIE, BTOPUYHbIE U TpeTUuHble. CTpoeHue
MoOJIeKyJ, oOmas ¢opmysna, HU30MEpHs, HOMEHKIATypa U (PU3NYECKHE CBONCTBA.
XuMHUYeckoe  CcBOMCTBa  anu(paTUYEeCKUX  aMUHOB:  OCHOBHBIE  CBOWMCTBA,
ANKWIMPOBAaHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMUHOB € a30TUCTON KuciaoTol. Conu
ANKUIAMMOHHS.

AHUJIMH — TpeACTaBUTENIb aMUHOB apomaruueckoro psnaa. CTpoeHue aHWIMHA.
B3aumHoe BiusiHUME Tpynn aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX
cBOMCTB aHwivHa. KayecTBeHHble peakuuu Ha aHWIMH. CrnocoObl ModyyeHus u
npuMeHeHue anudarnueckux aMuHoB. [loyueHne aHmIMHa U3 HUTPOOEH30J1a.
Amunokucnotel. Homenknatypa u uzomepus. OTnenbHblEe TNPEICTAaBUTETU  O-
AMUHOKHUCJIOT: TJIUIMH, ananuH. dusndeckne CBOMCTBA aMHUHOKHUCIIOT. XUMUYECKUE
CBOICTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCIUHEHHM, peaxIus
NOJIMKOHJIEHCAIlMK, O00pa3oBaHMe MNEeNTHAHONW CBs3u. buonormyeckoe 3HaueHUE
aMUHOKUCHO0T. CUHTE3 ¥ TUJPOJIU3 MENTUIOB.

benku kak npupoansie noaumepsl. [lepBuyHas, BTOpUYHAsg U TPETHUYHAS CTPYKTypa
0esikoB. XMMHUYECKHE CBONCTBa OEJKOB: THUAPOJIN3, JCHATYpallMsl, KaueCTBEHHbIE
peakuuu Ha OeNKu.

OKCIEpUMEHTAIIBHBIE METOJIbl M3YUYEHHUS BEIIECTB U WX NPEBPAICHUIN: PACTBOPEHUE
OeJIKOB B BOJIE, JIEHATypalldsg O€IKOB MPU HArPEBaHWU, IIBETHBIE PEaKLUU HA OEIKH,
pElIEHNE SKCIIEPUMEHTAIBHBIX 337a4 M0 TeMaM «A30TCOJEpHkKalue OpPraHuYeCKHUe
coeMHEHUs» U «Pacro3HaBaHHe OPraHUuYECKUX COCTUHEHUIN».
BricokomoJieKyJIIpHbIE COeIMHEHUS.

OCHOBHbIE TOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIE€Hb IOJUMEPHU3ALNN, CpPEIHSAsS MOJEKYJsSIpHas Macca.
OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI — MOJIUMEPHU3ALU U
IIOJINKOHIEHCALUS.

[lonmumepHble  MaTepuUasbl. [Tmactmaccel  (HOJMMATWIEH,  MOJIMIIPONMIEH,
MOJINBUHWIXJIOPUA,  IOJHUCTHPOJ,  MNOJUMETHIMETAaKpUiIaT,  I[OJMKAapOOHATHI,
nojaudTUIIeHTepedTanar). YTuiausanus u nepepadoTka miacTHka.

DOnacToMepbl: HATypaJbHbI KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHEeHOBBIH,
XJIOPOMPEHOBBIN, H30IIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[lonumepsl cnenuanbHOro Ha3zHadeHUs (Te(JIOH, KeBiap, 3JIEKTPOIPOBOISAILINE
MOJIMMEPHI, OUOpa3iaraeMble MOJTUMEPHI).



DKCIepUMEHTAIbHBIE METO/IbI M3YYCHHUS BEUIECTB U UX MPEBPAIICHNN: 03HAKOMIICHHE
¢ oOpa3iamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB, PEIICHNE
AKCIIEPUMEHTANTBHBIX 3a/1a4 0 TeMe «Pacrmo3HaBaHue miacTMacc U BOJIOKOH.
Pacu€rHbie 3anaum.

Haxoxnenne mMonekynsapHO (GopMyssl OpraHHYECKOTO COCTUHEHHS 10 MAacCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIMX B €0 COCTaB, HAXOXKICHHE MOJEKYIIPHOU (OpMYITbI
OpraHUYecKOro COeAMHEHUs 1o Macce (00BEMY) MIPOAYKTOB CrOPaHUs, IO KOJIUYECTBY
BellecTBa (Macce, OO0BEMY) MPOAYKTOB pPEAKIMH W/WIM HCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYPHOH (POpMYsBl OpPraHMYeCcKOro BEIIECTBA Ha OCHOBE €ro
XUMHAYECKUX CBOMCTB WM CHOCOOOB TMONYy4YECHHS, OIpPENeJICHHE JJONH BBIXOJA
NPOAYKTa PEAKIIHH OT TEOPETUIECKH BO3MOKHOTO.

MeXnpeaMeTHBIE CBSI3H.

Peanuzanusi MeXIMpeIMETHBIX CBSA3€H MPU M3yUYEHUM OpraHudeckor xumuu B 10
KJIacce€ OCYIIECTBISETCS 4Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSITHH, TaK U TIOHATUH, MPUHATHIX B OT/ACIBHBIX IPEAMETaX €CTECTBEHHO-HAYIHOTO
IUKITA.

OOmue ecTeCTBeHHO-HAYYHbBIE TIOHATHUS: SIBIICHUE, HAYYHBIH (haKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, KIacCU(UKaIus, HaOIIOJCHHE, U3MEPEHHE, IKCIEPUMEHT,
MOJIeJb, MOJIEJIMPOBAHHUE.

®duzuka: mMaTtepus, aToM, dJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUEeCKUI
yYpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHME BEIECTBa, (hU3MUECKHE
BEJIMYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPIHsl, Macca.

buonorusi:  knetrka,  opraHu3M,  JKocHcTeMa,  Ouocdepa,  MeTabOJIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM M TETepOTPO(HBIM THUI TUTAHUSA, OPOKCHHE,
(doTocuHTE3, IBIXaHUE, OCIIKH, YTIIEBObI, KUPHI, HYKICHHOBBIE KUCIOTHI, (DEPMEHTHI.
['eorpadusi: mone3Hble UCKOMIAEMBIE, TOTLIUBO.

TexHonorusi: THUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO THUTAHUS, MOIOIINE
CpelICTBa, MaTePUANIBl U3 UCKYCCTBEHHBIX M CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckne OCHOBbI XUMUM.

AtoMm. CoctaB aTOMHBIX siaep. XUMHUYECKHl »sieMmeHT. WM3otombl. CTpoeHue
ANIEKTPOHHBIX O000JIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUUYECKHE YPOBHU H
o TlypoBHH. AToMHBIe opOuTanu. Kimaccudukammsi XaMU4ecKuX 3JIeMeHToB (S-, p-, d-
, f-amemenTsrr). Pactipesienienne 37eKTPOHOB 1O aTOMHBIM OpOUTAIISIM. DIIEKTPOHHEIC
KOH(QUIrypaluu aTOMOB 3JIEMEHTOB IMEPBOrO—4E€TBEPTOrO MEPUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, AJIIEKTPOHHBIE KOH(Urypauuu MOHOB.
DJIEKTPOOTPULIATEITLHOCTD.



Ilepuonnueckuii 3axkoH u Ilepuoamyeckas cucreMa XUMUYecKux syeMeHToB JI.I.
MenneneeBa. CBsi3p INepuoAMYECKOro 3akoHa u [lepmogmyeckold cHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOSHUSI AaTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX U CIOKHBIX
BEIIECTB [0 TpyNIlaM K NEepuoJaM. 3JHa4deHHe mepuoaudeckoro 3akoHa J[.HM.
Menpeneena.

XuMHYECKas CBA3b. BUIbI XUMUUYECKOU CBA3U: KOBAJICHTHAS, MIOHHAS, METAJIJINYECKASL.
Mexanu3Mbl 00pa3oBaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIH.
OHeprusi W JnuHa CBs3U. [loJsIpHOCTH, HANpPaBIEHHOCTh M  HACBIIAEMOCTh
KoBaJIeHTHOW cBsi3u. KpartHbie cBsizu. BogoponHast cBs3b. MeXMOIEKYISIpHbBIC
B3aMMOJICYCTBUA.

BaneHTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYpbI
MOJICKYJI C UX T€OMETPUYECKUM CTPOCHUEM (Ha MPUMEpPE COCAMHEHUN SJIEMEHTOB
BTOPOTO NIEPHOJIA).

IIpencraBneHne 0O KOMIUIEKCHBIX coeguHeHUsX. (CocTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKCOOOpa3oBaTelb, JIMTAH/bl. 3HAUCHUE KOMIUIEKCHBIX coenuHeHui. [lonsTue
0 KOOPJAMHAIIMOHHON XUMUHU.

BeniectBa MOJIEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOEHUSI. THUIBI KPUCTATITUYECKUX
pEemETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonatue o pucnepcHeix cucremax. HVctunHble pactBopbl. [lpencrasienue o
KOJUTOMAHBIX pacTBopax. CriocoObl BeIpaKeHUs] KOHLIEHTPAIMU PACTBOPOB: MaccoBast
JOJIsl  BEIIECTBA B  pacTBOpe, MOJIpHas KOHUEeHTpauusa. HacelieHHbsle u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kprucraiuioruaparsl.

Knaccuduxkanus 1 HoMEHKIaTypa HEOpraHUYECKUX BelecTB. TpuBrUaIbHbIe HA3BaHUS
OT/EJIBbHBIX IPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Kiaccudukanys XUMHUYECKUX peaKIuii B HEOPraHMUECKON W OPraHWYECKOW XUMUH.
3aKOH COXpaHEHHS MACChl BEIIECTB; 3AKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUHU NIPU
XUMHYECKUX  peakmusx.  TemmoBeie  d(PQPEeKThl  XMUMHUYECKHX  PEaKIUi.
TepMOXUMHYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakIuu, €€ 3aBUCUMOCTh OT pa3IWYHBIX (DAKTOPOB.
['omorenHble U rereporeHHsle peakuuu. Katanus u kaTanu3aTopsl.

OOpatumble W HeoOpaTHMble peakmuh. XUMUYeckoe paBHoBecwe. KoHcraHTa
XUMHYECKOr0 paBHOBeCHs. DaKTOPHI, BIUAIOIIUE HA TIOJOXKECHHE XUMHYECKOTO
paBHOBECHS: TEMIIEpPATypa, NAaBICHUE W KOHLEHTPAUWH BEIIECTB, YYaCTBYIOIIUX B
peakuunu. [Ipunnun Jle [latense.

Onektponutnyeckas nuccounanusi. CunbHble W ciabble 3NIEKTPoJauThl. CTeneHb
mucconuanuu. Cpena BOIHBIX PAacTBOPOB: KUCIOTHAs, HEUTpasibHas, IIEIOYHAs.
Bonoponusiii mokasatens (PH) pactBopa. I'maponus coneit. Peakiium HMOHHOTO
oOMeHa.



OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTEINb. [Iporiecchl OKUCIEHUSI U BOCCTAHOBIICHUS. BaskHeIIre OKUCIUTENH
U BOCCTAaHOBUTENIU. MeETON 5JIEKTPOHHOr0 OanaHca. ODJEKTPOJU3 pPacTBOPOB H
pacIlJIaBOB BEIIECTB.

OKCNEpUMEHTAIIbHBIE METObl U3YUEHUS BEILECTB U MX MPEBPAIICHUN: pa3JIOKEHHUE
MEePOKCUJIa BOJOpPOJa B MPHUCYTCTBUU KaTalIW3aTopa, MOJEIU KPUCTAUTMYECKUX
PEETOK, MPOBEACHNE PEAKIIMi HOHHOTO OOMEHa, OMpeeIeHUE CPelbl PACTBOPOB C
MIOMOIIIBI0O WHJIUKATOPOB, M3YYCHUE BIMUSHUS PaA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKOU PeaKIiy U MOJ0KEHUE XUMUUECKOTO PAaBHOBECHSI.

Heopranuueckast XuMusl.

ITonoxenne HemeramnoB B Ileproanueckoi cucreMe XMMHYECKUX diaeMeHToB I.M.
MenneneeBa M OCOOCHHOCTH CTpPOCHHMSI UX aTomMoB. Dusnueckue CBOICTBa
HEMETAJIJIOB. AJIJIOTPOIHUSI HEMETAUIOB (Ha MpuUMepe Kuciopopa, cepol, pochopa u
yraepoa).

Bonopon. [lonydyenue, pusndeckue 1 XMMUYECKUE CBOMCTBA: PEaKIMU ¢ METaJlJIaMU
U HEMEeTaJlJJaMU, BOCCTAHOBUTEIbHBIC CBOMCTBA. [ Mapuabl. TOMIMBHBIE DIIEMEHTHI.
I"anorensr. HaxoxxpeHue B mpupo/ie, CocoObl MoaydeHus, PU3nueckue 1 XUMHUIECKHUE
cBoiicTBa. ["asioreHoBOMOpOABI. BaxHeiine KUCIOPOJACOACPKAIINE COCTUHEHUS
rajioreHoB. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI TOJMYyYEHHUs TaIOT€HOB.
[IpuMeHeHnE TAIOreHOB U UX COEAMHEHUM.

Kucnopoz, o30H. JlabopaTtopHbie ¥ MPOMBILIIEHHBIE CITOCOOBI MOIYYEHHS KUCIOPOIa.
Pu3nyecKkrne 1 XMMUYECKHE CBOMCTBA U IPUMEHEHHE KHCIOpOoaa U 030Ha. OKCHUIBI U
EPOKCHUIBI.

Cepa. Haxoxzaenue B mpupojie, crocoObl MoJiydeHus, GU3NUECKHE U XUMHUYECKUE
coiictBa. CepoBogopon, cynbduasl. Oxcun cepoi(1V), okcun cepri(V1). Cepructas u
cepHasi KUCJIOTHl U uX coiu. OCOOEHHOCTH CBOMCTB CEpHOW KHUCIOTHI. [IpuMmeHeHue
CepbI U €€ COCTMHECHUN.

Azor. Haxoxnenue B mpupoje, crmocoObl MOMy4eHHs, (GU3UIECKUE U XUMUYECKHE
cBoMcTBa. AMMHaK, HUTpUbl. OKCUIbI a30Ta. A30TUCTasi U a30THAsI KUCJIOTHI U UX
coi. (OCOOEHHOCTM CBOMCTB a30THOM KHUCHOTHL. [IpuMeHeHwe a3oTa H €ro
COCIMHEHUN. A30THBIE YI00pEHUSI.

docdop. Haxoxxaenue B mpupojie, CiocoObl MOTydeHUs, GU3NIECKUE U XUMUIECKUE
cBoiicTBa. ®ochuner u pochun. Oxkcunbl pocdopa, dhochopHas KucioTa U €€ Cou.
[Tpumenenue docdopa u ero coenunenunii. dochopusie ynoopeHus.

VYraepoa, HaxoxJaeHue B mpupojae. AsoTpornHbie Moaudukanuu. dusznyeckue u
XAMHYECKHE CBOMCTBAa TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriaepogoM. Okcun
yraepoaa(ll), okcua yriaepoaa(lV), yroapHas KuciaoTa u €€ coiu. AKTUBUPOBAHHBIN
yrojib, aacopouusi. dyinepeHsl, rpadeH, yriepoiHbie HaHOTPYOku. [Ipumenenue
MPOCTBIX BEILIECTB, 00PA30BAHHBIX YIIIEPOAOM, U €r0 COSTUHECHUI.



Kpemnuii. HaxoxaeHue B npupojie, CriocoObl MOTyYeHUsl, PU3NUECKUE U XUMUYECKUE
cBoiictBa. Oxcupa kpemuus(1V), kpemHueBas KucClIOTa, cUIMKaThl. I[lpumeHeHue
KpeMHHUs U ero coenuHeHui. CTeKs0, ero nojy4yeHue, BUJIbl CTEKJIA.

[Tomoxxenne wmertamnoB B llepruoanyeckod CHCTEME XMMHYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTpPOEHUSI DJEKTPOHHBIX 000JI04eK aToMOB MeTaioB. OOmue
dbusznueckue cBoiicTBa MeTaJIOB. [IpuMeHeHne MeTalIoB B ObITY U TexHUKe. CIuiaBbl
METaJIOB.

DNEeKTPOXUMUYECKUN psAll HampsbkeHuM wmetamioB. OOmMe CcrnocoObl MOJy4eHUS
METaJUIOB: TUAPOMETAILTYPTHUsI, TUPOMETATUTYPIusi, dJIeKTpoMeTaityprus. [loHstue o
KOppo3uu MeTamioB. CriocoObl 3alIUTEI OT KOPPO3UH.

O6mass  xapaktepuctuka MetasioB |A-rpynnel  [lepuoandeckoit  CUCTEMBI
XUMUYECKUX dJIeMeHTOB. Hatpuii u xanuii: monydeHue, pu3nueckue U XUMHUYECKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mast  xapakrepuctuka MetawioB IIA-rpynnsl  Ilepuoanueckoilt  cucTembl
XUMHUYECKHUX AJIEMEHTOB. MarHuii u KaibIuii: mojiydyeHue, Gu3ndeckue U XUMHUIeCKUe
CBOMCTBa, MPUMEHEHHE TMPOCTHIX BEIIECTB M WX coeauHeHni. XKECTKOCTh BOIBI U
CIoCcOO0BI €€ yCTpaHEHUSI.

AJIOMUHUN: TIONydeHue, (U3NYECKHUe M XUMHUYECKHE CBOICTBA, NPUMEHCHHE
IIPOCTOTO BEIIECTBA U €r0 COeAMHEHH . AMDOTEpHBIE CBOMCTBA OKCHU/IA M THAPOKCHIA
ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OO6mmast xapakTepucTuka MeTaioB no0ounsx noAarpynn (b-rpynm) Ilepuonnueckoi
CUCTEMBI XUMUYECKHUX JIEMEHTOB.

®usnueckue U XHMHYECKHE CBOMCTBA XpomMa U e€ro coeauHeHuid. OKCHUIBI U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel ¥ AuXpomaThl, HX
OKHUCIIUTEIbHBIE CBOKCTBA. [lolyueHrne u npuMeHeHne Xpoma.

DU3UYECKUEe U XUMHUUYECKHE CBOKWCTBAa MapraHila U €ro CoeIuHeHuh. Baxueunmue
coequneanss Maprauua(ll), wmapranna(lV), wmapranna(Vl) wu  wmapranma(VIl).
IlepmaHraHat Kanusi, €ro OKMCIUTEIIbHBIE CBOKCTBA.

duznueckue W XHMMHUYECKHE CBOMCTBA JKejle3a M ero coeauHeHnii. OXCHIOEBL,
ruapokcuasl u conu xene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xkeneza u
€ro CILIaBOB.

Ou3nUeCKUe W XHUMHUYECKHE CBOMCTBA Meau W €€ coenuHeHud. [losyuyeHue u
MIPUMEHEHHUE MEJU U €€ COCUHEHU.

[uuk: nonydyeHue, pU3MUYECKHE U XUMHUUYECKUE CBOMCTBAa. AM(DoOTepHbIE CBOICTBA
OKCH/JIa U TUAPOKCUA IIUHKA, THIPOKCOKOMILIEKCHI IIMHKA. [[puMeHeHne IMHKa U ero
COCIMHEHNUH.

OKCIEpUMEHTAIIbHBIE METO/bl M3YyUYEHHs] BEIIECTB M HX MPEBpAILCHUI: HU3Yy4YEHUE
o0pa3IoB HEMETalioB, ropeHue cepul, (ocdopa, xeie3a, MarHusi B KHUCIOPOJE,
M3yUYCHHUE KOJUIEKUMHU «MeTaabl M CIJIaBbl», B3aUMOJCHCTBHUE IIEIOYHBIX H



IIEJIOYHO3EMENBHBIX ~ METANIOB  C  BOJAOM  (BO3MOXKHO  MCHOJIb30BaHHE
BHUJICOMATEPUATIOB), B3aMMOJICUCTBUE IIMHKA U >Kelie3a C PacTBOpaMU KHUCJIOT H
1IEJI0Y€El, KAUECTBCHHBIE PEAKIIMM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOAOPOJIA U
KaTUOHBI METAJIJIOB, B3AUMO/JICVCTBUE TUAPOKCUAOB ATFOMUHUA U [IUHKA C PACTBOPAMU
KUCJIOT W IIEJIOYEH, PEHICHHE AKCIEPUMEHTAIbHBIX 3aJad no TeMam «l anoreHsn,
«Cepa u e€ coenuHeHus», «A30T U pochop U UX COETUHEHUD», « MeTasuibl rI1aBHbIX
NoATpyNI», «MeTasibl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponr xumum B obecrieueHUU YCTOWUYMBOTO pa3BUTHs ueloBeuecTBa. [loHsTHE O
HAay4YHBIX METOJax MO3HAHUA U METOJOJOTMH HAay4dyHOro uccienoBaHus. Hayudnbie
MPUHIUIIBI OpPraHU3allMi XUMHUYECKOr0 MPOU3BOJCTBA. [IpOMBINIIEHHBIE CITOCOOBI
MOJIYYEHUs BOXKHEHIIMX BEIIECTB (Ha MPUMEpPE MPOU3BOJICTBA aMMHUAKa, CEPHOU
KHUCIIOThI, MeTaHoJa). [IpomblIlieHHbIe CTOCOOBI MOMYYeHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl U €ro mnocieacTBus. Ponb xumuu B
o0ecreyeHn IHePreTHIEeCcKoil 0€30MacHOCTH.

Xumus U 370poBbe yesnoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia MCnoab30BaHUS
JIEKapCTBEHHBIX MpenaparoB. Poib XMMUU B pa3BUTUU MEIUIMHBI.

XUMHSl THIIA: OCHOBHBIE KOMIIOHEHTHI, THUIIEBbIe J00aBku. Ponb XxumMuu B
oOecreueHu MUIIEeBOi 0€30MacCHOCTH.

Kocmernueckue u napdromepnsie cpeacta. borroas xumus. [IpaBuna 6e3omnacHoro
UCIIOJIb30BaHMS MPENapaToB OBITOBOM XMUMUHU B MIOBCETHEBHON KU3HU.

XUMHS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTEepHUalIbl (LIEMEHT, OETOH).
XuMHUS B CeNIbCKOM X03s1iicTBe. OpraHn4eckiue 1 MUHEpaJIbHbIE yI00pEeHHUS.
CoBpeMeHHBIE KOHCTPYKLMOHHBIE MAaTE€pHallbl, KpacKd, CTEKJIO, KEepaMHKa.
Marepuansl 118 3IeKTpoHUKH. HaHOoTEXHOI0THH.

Pacuérurnle 3amaun.

Pacuétpi: Macchl BelecTBa Wiin 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Win 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, MAcChl (00BhEMa,
KOJIMYECTBA BEILECTBA) MPOJYKTOB PEAKIIMH, €CIIU OAHO U3 BEUIECTB UMEET NMPUMECH,
Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIM OJHO U3 BEIECTB
JTaHO B BHUJI€ PACTBOpPA C OMPEICIEHHON MAaCCOBOM JIOJIE paCTBOPEHHOTO BENIECTBA,
MAacCOBOM JIOJIM M MOJIIPHOM KOHUEHTPAMHU BEIIECTBA B PACTBOpE, JOJH BBIXOAA
MPOAYKTA PEAKLIHHU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa MeXnpeIMETHBIX CBs3eM mpu H3ydeHUU oOIled M HEOpPraHUYECKOU
xuMuH B 11 Kimacce ocymecTBIseTcs 4epe3 UCTI0Ib30BaHUE KaK OOIUX €CTECTBEHHO-
Hay4YHbIX OHSATUN, TAK U TIOHATUH, IPUHSITHIX B OTACIBHBIX TPEAMETAX €CTECTBEHHO-
Hay4YHOT'O I[UKJIA.



OO1ue ecTeCTBEHHO-HAYYHbBIC TIOHATHUS: ABJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIN3, CUHTE3, KiIaccu(UKanus, NepuoANYHOCTb, HAOII0IeHHE, N3MEPEHNE,
HKCIEPUMEHT, MOJEIb, MOJIEIMPOBAHUE.

dwusuka: Matepusi, MUKPOMHUDP, MAKPOMHUP, aTOM, SJIEKTPOH, MPOTOH, HEHTPOH, MOH,
M30TOIIBI, PaJMOAKTUBHOCTH, MOJIEKYJIa, YHEPTETUIECKII YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, WCAIBbHBIN Tra3, (U3HUECKHUe BEIHYMHBI,
€IMHULIBI U3MEPEHUsI, CKOPOCTh, YJHEPTHs, Macca.

buonorusi: kietka, OpraHusM, 3KocucTeMa, Ouocdepa, MeTadoNM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OEJKH, JKUPBI, YTJIEBOJbI, HYKICHHOBBIC KHCIOTHI, (HDEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB M MOTOK SHEPTUU B IKOCHCTEMAX.

["eorpacdusi: MuHepasbl, TOPHBIE TOPOBI, TIOJIE3HBIE NCKOITAeMbIE, TOTUIUBO, PECYPCHI.
TexHomorusi: XMMHYECKass TPOMBIIUICHHOCTb, METAJUTypTrHsl, CTPOUTEIbHBIC
MaTepHUaNbl, CEIbCKOXO3SIUCTBEHHOE IPOW3BOJICTBO, MUIIEBAss MPOMBIIUICHHOCTD,
(dapmarieBTHUYECKasl MPOMBIIIJICHHOCTD, MPOM3BOJICTBO KOCMETUYECKUX TPENaparos,
MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHajIOB, JJICKTPOHHAS IPOMBIIIJICHHOCTB,
HAHOTEXHOJIOTHH.



IHIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHHA HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTCTBUU C CUCTEMHO-JEATEILHOCTHBIM MOJIX0JIOM B CTPYKTYpPE JIUUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS TMpeaMeTra «XHMHUS» Ha YpPOBHE CpeaHero oOIero
0o0pa3oBaHUs BBIJICJICHBI CIEAYIONIUE COCTABISAIONIME: OCO3HAHUE OO0YYaIOIIMMUCS
POCCUNCKOM  TPaXJAHCKOM  HJEHTHUYHOCTHU, TOTOBHOCTH K  CaMOPa3BUTHUIO,
CaMOCTOSITEJIbHOCTH W CaMOOTPENEIICHUIO; HallMyue MOTHBAIMU K OOYUYCHHIO;
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS NPHUHSATHIMU B
oOliecTBe TpaBWJIaMU U HOPMaMH TOBEJCHUS;, HAJIU4YWe MPABOCO3HAHUS,
AKOJIOTUYECKOM KYJIBTYPhI; CHOCOOHOCTH CTABUTh LIEJIA U CTPOUTD )KU3HCHHBIC IIJIAHBHI.
JInyHOCTHEIE pPEe3yIbTaThI OCBOCHHSA npeaMeTa «XHAMHUI» OTPaKAIOT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHOM W TMPAKTUYECKOW JeATEeIbHOCTU
o0ydJaromuxcs B Mpoliecce peain3auu 00pa3oBaTeIbHON JIEITEIIbHOCTH.
JInyHOCTHEIE pEe3yIbTaThI OCBOCHUS npeaMeTa «XHAMHUI» OTPaKAIOT
c(hOpMUPOBAHHOCTh OIBITA TIO3HABATEIILHOM W TPAKTUYECKOW JeATEeIbHOCTH
oOydJaromuxcs B poIiecce peann3aluyd o0pa3oBaTeIbHOMN IeSITEIHbHOCTH, B TOM YHCIIC
B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS .

OCO3HAHUS OOYYAIOIMMHUCS CBOUX KOHCTHUTYLHMOHHBIX TIpaB M O0OS3aHHOCTEM,
YBOKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABJICHUS O COIMAJIbHBIX HOPMAaxX M IMpaBuiiaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIILHOCTH TIPU CO3JaHUU Yy4eOHBIX
IIPOCKTOB, PEIICHUH YYEOHBIX M MO3HABATEIbHBIX 3a/1a4, BHIIOJHCHUN XUMHUYECKUX
AKCIIEpPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPCHUS, JJOTUKY M apTyMEHTHI
JIPYTUX TPH aHAIHM3E Pa3IMYHBIX BUI0B YICOHOM NESITCIHHOCTH,

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

IIEHHOCTHOT'O OTHOIIICHUSI K UCTOPUUYECKOMY U HaYYHOMY HACJIEAUI0 OTEYECTBEHHOU
XUMHU,

YBaKCHHSI K IIPOIIECCY TBOPYECTBA B 00JIACTH TCOPUH M MPAKTHIECCKOTO TIPHIIOKCHHUS
XUMHUHM, OCO3HAHWUA TOrO, 4YTO JAHHBIE HAyKH €CTh PE3yJabTaT JIMTEIbHBIX
HaOJIOJICHUHA, KPOMOTIMBBIX AKCIIEPUMEHTAJIBHBIX ITOMCKOB, ITOCTOSHHOTO TpYy/a
YYEHBIX U ITPAKTUKOB;

WHTEpeca W IMO3HABAaTEJIbHBIX MOTHBOB B TOJYYCHHH M TOCJICAYIOIIEM aHaJn3e
HH(pOPMALIMH O TIEPEOBBIX JOCTHKEHHUSAX COBPEMEHHON OTEUECTBECHHON XUMUM;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOrO NTOBEICHUS;

CIIOCOOHOCTU OIICHUBATh CUTYallUM, CBS3aHHBIE C XUMHUYECKUMU SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATHh CBOE MOBEJACHUE M MOCTYIIKM CBOUX TOBAPHUILEH C MO3ULUMN
HPABCTBEHHBIX U TPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;
4) gpopMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHHUSI [IEHHOCTEH 3I0POBOTO U O€30IMacHOro odpasa >KU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY
310pOBBIO;

cOOJIFOICHUS TTPABUJT 0€30MMaCHOT0 OOpaIeHUsI C BEIIECTBAMH B OBITY, TTOBCETHEBHOM
KW3HU, B TPYJOBOU I€STETBHOCTH;

MOHUMAaHUS IEHHOCTU NPABUJ WHIWBHUAYAJIBHOTO U KOJIJIEKTMBHOIO O€30MacHOI0
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJICH;

OCO3HAHUS MMOCECTBUN U HETIPUATHUS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS aTKOT OIS,
HApKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIbCKON eATeIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JIEATEITbHOCTH;

YCTAHOBKM HAa aKTUBHOE y4YacTHE B PEIICHUM MPAKTHUYECKHUX 3a]1ady COLMAIbHOM
HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY U3YYEHHIO MpodeccHil pa3inyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYLY, JIOISM TpyJAa U pe3yJibTaTaM TPYJIOBOW J€ATEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIAYaJTbHON TpPaeKTOPUU OOpa30BaHUA,
Oynymeit mpodeccun M peanu3anid COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XWMHUU, WHTEPECOB W TOTpPEOHOCTEU
00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH  IEeCO00pa3HOr0  OTHOIIEHUS K TMPUPOJEe KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHUMAaHMsI  J00AJBbHOIO  XapakTepa  AKOJOTMYECKUX  MpoOJieM,  BIUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHON CPEJIbI;
OCO3HAHUS HEOOXOJAMMOCTH HCIIOJIb30BAHUSL JOCTHXKEHUW XUMHUU JJIsl PEIIeHUs
BOIIPOCOB PAIMOHAJIBHOTO MTPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HEMIPUSITHUS ICUCTBUN, IPUHOCAIIUX BPEJ OKPYKAIOIIEH IPUPOJHOU CpeEIE,
YMEHUSI  IPOTHO3UPOBATH  HEOJArONMpUSITHBIE  HKOJIOTUYECKUE  IMOCIEICTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HAJIMYUS PA3BUTOrO HKOJOTMUYECKOTO MBIIIJIEHHUS, SKOJIOTHYECKON KYJIbTYPbI, OIbITA
JNEATENIBHOCTU SKOJIOTUYECKOW HANPABICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCSI UMH B
MO3HABATEIbHOM, KOMMYHHMKATUBHOM M COIMAJIBLHOM MpPaKTHKE, CIOCOOHOCTH H
YMEHUSI aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO PAa3BUTUS HAYKU U
OOLIECTBEHHOM MPaKTUKU;

MOHUMAaHMS CNEeUPUKU XUMUM KaK HayKH, OCO3HaHUs €€ poiid B (POpMHUpPOBAHUU
pallMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpEACTaBIEHUS 00
OKPYXaIIIEM MHUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKA, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPoOJIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;
yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUIU3AINU: B €€
T'YMaHUCTUYECKOM HANpPaBJICHHOCTH W BaXXHOW pOJM B CO3JIaHUM HOBOW 0asbl
MaTepuaIbHON KYJIBTYPHI, B PEIICHUH TJI00AbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOW, THIIEBOM M  IKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUEHUH YCIIOBHM YCIENTHOTO TpyJda U
AKOJIOTUYECKU KOM(POPTHOMN KU3HU KAKJIOT0 YjieHa O0IIECTBa;
€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TMOHUMAHUSI CYUIHOCTH METOJIOB IO3HAHMS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIB30BaTh IMOJTydaeMble
3HAHUS JUIS aHAIN3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUPA U MMPOUCXOISIIHNX B
HEM HM3MEHEHHM, YMEHHS JenaTh 0OOOCHOBAHHBIC 3aKIIOUCHHUS HA OCHOBE HAYyYHBIX
(haKTOB ¥ UMEIOIINXCS TAHHBIX C IETBI0 TOJYYSHHUS JOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTH CaMOCTOATENILHO HCIOJIb30BaTh XMUMHWYECKHE 3HAHUS MJIA PEIICHUs
poOJieM B pealIbHBIX )KU3HCHHBIX CUTYaIlUX;

MHTEpeca K MO3HAHUI0, UCCIIEI0BATEIBLCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUW MO XMMHUHU B COOTBETCTBUHU C KW3HECHHBIMHU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyJla B Pa3IudHbIX cdepax MnpodhecCHOHATBHOM
JIEATSIILHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yIbTaThl OCBOCHUS ITPOTPAMMBI 110 XUMHUHU Ha YPOBHE CPETHETO
obmero oOpa3oBaHUs BKIIOYAIOT:

3HAYMMBIC JIJIs (DOPMUPOBAHUS MUPOBO33PCHHS 00YJAIONTUXCS MEKIUCIUILUIMHAPHBIC
(MeXMpeaMeTHbIE) OOIEHAYYHbIC TOHITHSA, OTPAKAIOUIWE IEJIOCTHOCTh HAyYHOU
KapTUHBI MHUpa U CIelu(UKY METOJOB IO3HAHUSI, MCIOJIb3yEeMbIX B €CTECTBEHHBIX
Haykax (Matepus, BEIIECTBO, SHEPTHS, SABICHUE, MPOIECC, CUCTeMa, HayYHbIN (DaKT,



MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEJOBaHUE, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJIbHbIE  y4eOHble JCHCTBUS  (IIO3HABATENIbHBbIE, KOMMYHUKATHBHBIE,
pEryJIsITUBHBIE), OOecneunBaronye GopMupoBaHre PyHKIMOHATBHON IPAMOTHOCTH U
COLIMAJILHOM KOMIIETEHIIMU 00Yy4aroIInXCs;

CIOCOOHOCTh  00yYaroIIMXcs HKCIOJIb30BAaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHbBIE YUeOHbIE 1EMCTBYS B O3HABATEIbHON
U COLMAJIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaThl OTPaXaroT OBJAJCHUE YHHUBEPCATbHBIMH YYEOHBIMU
NO3HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSAMH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

1) 0a30BbIe JJOrHYeCKHe eHCTBHS:

CaMOCTOSITEILHO (hOPMYJIUPOBATh M AKTyaJIU3UPOBATH MPOOJIEMY, paccMaTpUBaATh €€
BCECTOPOHHE;

OTIPENICIIATh IIEN JEATeIBHOCTH, 3aJlaBasi MmapaMeTpbl U KPUTEPUU UX JOCTHXKCHUS,
COOTHOCHUTD PE3YJIbTAThI JCSITEIBHOCTU C TOCTABICHHBIMU 1ICJISIMU;

UCIIOJIH30BaTh MPHU OCBOCHHMM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIUICHUS: BBIJEIATh
XapakTepHbIE MPU3HAKKU MOHSITUNA W YCTAaHABJIMBATH UX B3aUMOCBSI3b, MCIIOJIL30BATh
COOTBETCTBYIOIIIUE MOHSITHUS JJIsl OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUM;
BBLIOMPATh OCHOBAaHUS W KPHUTEPHUM JUIS KJIacCHU(PUKAIIMK BEIIECTB M XHUMHUYECKHX
peaKkiuu;

yCTaHABJIUBAaTh NPUUUHHO-CJIEJCTBEHHBIC CBA3U MEXAY U3Yy4a€MbIMU SIBJICHUSMU;
CTPOUTH JIOTUUECKUE PACCYXICHUS (MHAYKTUBHBIC, JNEAYKTHBHBIC, MO aHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEYMST B PACCMATPUBAEMBIX SBJICHUSX,
(dbopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSATh B MPOIECCE IMO3HAHMUS HCIMOJb3yEeMble B XHUMHUU CHMBOJUYECKUE
(3HaKOBBIC) MOJIENH, MTPEOOPA30BLIBATh MOJICIIbHBIC MPEJACTABICHUS — XUMHUYCCKHUMA
3HaK (CHMBOJI) DJIEMEHTa, XUMU4YecKast popMyra, ypaBHEHHE XUMUICCKONU PEaKIIUA —
NP pPEIICHUM YYCOHBIX IMO3HABATEIbHBIX M MNPAKTHUYECKUX 3a7ad, MNPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC TPEJCTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIUM.

2) 0a30Bble HCCIEeI0BATEIbCKHE IEMCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB MU XUMUUECKUX PEAKIIHM;
dbopMynupoBaTh LEIH M 3a7a4d HMCCICJAOBAHUS, HCIIOIL30BaTh ITOCTABJICHHBIC W
CaMOCTOSITEILHO CHOPMYIIMPOBAHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS H
OCHOBBI JIIsI OPMHUPOBAHUS THUIOTE3BI TTO MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX
CYXICHU;

BJIaJICTh HaBBIKAMHM CaMOCTOSATEJILHOTO IIAHUPOBAHMUS M IPOBEICHHUS YYCHUUYECKUX
AKCIIEPMMEHTOB, COBEpIICHCTBOBaTh YMEHHUsS HaOMOAaTh 3a XOJ0M IIpoliecca,



CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yjbTaT, (popmMyaupoBaTh 00OOIIEHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTHU pE3YJIbTATOB MCCICAOBAaHUS, COCTABIIATH
000CHOBaHHBIN OTUYET O MpoJEIaHHON paboTe;

NpUOOPETATh OMBIT YYEHHUYECKOW HCCIEAOBATENbCKOW M MPOEKTHOW JEeATEIbHOCTH,
MPOSABIIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB
pELIEeHUs NIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B ITI03HAHHUS.

3) pabora ¢ unpopManmeii:

OPUEHTUPOBATHCS B PANIMUYHBIX HMCTOYHUKAX HMHPOpMaUUU (HAYYHO-TIOMYJIApHas
JUTEepaTypa XMMHUYECKOT'O COJIepKaHusl, CIIpaBOUHbIe ocoOusi, pecypchl MHTEepHETA),
aHANIM3UPOBATH MHGOPMALIMIO PA3TUYHBIX BUJIOB U (DOPM MpeACTaBICHUS, KpUTUUECKU
OLICHUBATH €€ JOCTOBEPHOCTHh U HENIPOTUBOPEYUBOCTD;

(GopMynHpOBaTH 3aMpPOChl U MPUMEHATh PA3IMYHbIE METOAbI IIPHU MOUCKE U OTOOpE
uHOpMaIIK, HEOOXOAUMOM JIJIsl BBINIOJHEHUS YU€OHBIX 3a/1a4 ONpeeEHHOr0 TUTIA;
npuoOpeTaTh OIIBIT MCIIOJIb30BaHUs UH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUM U PA3JIMYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJbHYIO (OpMY MpeacTaBieHuss WHGOpMAaIUu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KaueCTBE CPEACTBAa IMpH paboTe C XUMHUYECKON
UHpOpMaIE: IPUMEHITh MEeXIIPeAMETHbIE (PU3NUECKIE U MAaTEMATUYECKUE) 3HAKU
U CUMBOJIBI, (OpMYJIbl, a00peBUaTYphl, HOMEHKIIATYPY;

HCITIOJIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KommyHuKaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eificTBUS:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B X0 AUAIOra U/ Win
JTMCKYCCHH, BBICKA3bIBATh U, (POPMYITHPOBATH CBOU MPEIOKECHHS OTHOCUTEIIHHO
BBITMIOJIHEHUS MPEJI0KEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAIMCH  pe3yJbTaTOB  IO3HABATEIbHOM  JEATEIbHOCTH,
MOJIYYCHHBIX CaMOCTOSITCIIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IPU BBIMOJHECHUU
XHMHYECKOT0 SKCIICPHMEHTa, IMPAKTHYCCKOH padOThl MO MCCIIECIOBAHHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peaanu3alun Y4eOHOro IpoeKTa, U (OPMYITHPOBATH BBIBOIBI T10
pe3ysibTaTaM MPOBEACHHBIX HMCCICAOBAaHUN MYTEM COIJIACOBAHMS IO3HUIMN B XOJ€
00CyXeHUS 1 OOMEHA MHEHHUSIMH.

PeryasiTuBHbIe YHUBEpPCAJIbHBbIE YyYeOHbIE NeCTBHS:



CaMOCTOATEIbHO  IUIAHUPOBATH M OCYIIECTBIATH  CBOK  IO3HABATEIIBHYIO
NEeATENbHOCTh, ONpenelsdas e€ LeNnd U 3aJayd, KOHTPOJIHMpOBAaTb U IO Mepe
HEOOXOIUMOCTH  KOPPEKTHUPOBAaTh MpPEAJIaraéMblil ~ alfOPUTM  JACUCTBUI  mpu
BBINIOJIHEHUH YYEOHBIX M UCCJENOBAaTEIbCKUX 3aJay, BbIOMpaTh Hauboiee
3¢ PexTUBHBIN c1OCO0 UX pelIeHus ¢ YYETOM MOITYUYEHUS! HOBBIX 3HAHUHN O BEILIECTBAX
U XUMHYECKUX PEaKLUAX;

OCYIIECTBIATE CAMOKOHTPOJb JEATEIIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS MPOrPAMMBI IO XUMUU Ha YTriayOJIEHHOM ypOBHE
Ha YPOBHE CpEJIHEro 00111ero o0pa3oBaHus BKIIOYAIOT crienudUuyecKue 1k y4eOHOoro
npenMera «XuMUsD HaydHbIE 3HAHMS, YMEHHSI U CIIOCOOBI JIEUCTBUN 1O OCBOCHHIO,
UHTEpIpeTaluu U MpeoOpa3oBaHUIO 3HAHUM, BUABI JCSITEIBHOCTH MO MOJYYEHHUIO
HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX YUEOHBIX CUTYaIUsAX, a TAKKE B
peaNIbHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C XUMHEH. B mporpamme 1o Xxumuu
IIPEIMETHBIE PE3YJIbTATHI IPEACTABICHBI 110 I'OJaM U3y4YECHUS.

10 KITIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHUs» OTPAXKaoT:
c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MECT€ W 3HAYEHWU OPraHUYECKOW XUMHUHU B
CUCTEME €CTECTBEHHBIX HAayK M €€ pOJM B O0ECHEeUYEeHUU YCTOWYMBOIO Pa3BUTHS
YeJIOBEYECTBA B PEUICHUU MPOOJIEM HKOJIOTHYECKOM, SHEPreTUYeCKOW M MUILEBOU
0e30MacHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTE€pUAJIOB, HOBBIX
MUCTOYHUKOB JHEPruu, B OOECIEUYEHUU PAlMOHAIBHOTO MPHUPOJIOTNOIB30BAHMS, B
(dbopMHUpPOBAaHUY MUPOBO33PEHUS U 0011IEH KyJIbTYPhI UEJIOBEKA, a TAKKE IKOJIOTHIECKU
000CHOBaHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE CUCTEMOM XMMHMYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATarolue
MOHSITHSI — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTpOHHAsi 000J04YKa aTtoma, S-, p-,
d-aToMHBIC OpOWTAIIM, OCHOBHOE U BO3OYKJIEHHOE COCTOSHUSI aTOMa, THOPUIN3AIUS
aTOMHBIX oOpOuTaneil, HMOH, MOJEKyJla, BaJEHTHOCTH, JJIEKTPOOTPHUIATEIBHOCTS,
CTETICHb OKHUCJICHHS, XHMUUYECKasl CBS3b, MOJb, MOJIIPHAs Macca, MOJSPHBIA 00BEM,
VIIAEPOIHBIN CKeneT, (QyHKIMOHANbHAS TPYIA, PaJuKall, CTPYKTYpHBIE (OPMYIIbI
(pa3BEépHYTHIE,  COKpaIllEHHbIE,  CKEJIETHBIE), HU30MEpUsl  CTPYKTypHas U
MIPOCTPAHCTBEHHAs (T€OMETPUYECKAs], ONTUYECKAs ), U30MEPBI, TOMOJIOTUUECKUH PsijI,
TOMOJIOTH,  YTJIEBOAOPOJIBI, KHCIOPOA- W  a30TCOAEpXKAlMe OpPraHuYECKue
COCMHEHUSI, MOHOMEpP, MOJHMMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIPHBIC
COCJIMHEHUS, TeOpHuH, 3aKoHbI (nmepuoauueckuii 3akoH JI. M. MenneneeBa, Teopus
CTpoeHHUs opraHnuecknx BemecTB A. M. byrinepoBa, 3aKOH COXpaHEHUsS MacChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUs SHEPrUU MPU XUMUYECKUX PEAKIUX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKAN S3BIK XHWMHWH, MHUPOBO33PEHUYECKHE 3HAHUS,



JieXxanue B OCHOBE MOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUN;
MpEACTaBICHUS O MEXaHU3MaxX XHUMHUYECKHX peakiui, TEPMOJIUHAMUUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIUSHHH aTOMOB U
IpylnIn aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U M€30MEpHBIA 3 (HEeKThl, OpueHTaHTHI |
u |l pona); ¢dakrorornyeckue CBEAEHUS O CBOMCTBaxX, COCTAaBE, MOJYYEHUH U
0e30MacHOM HCHOJIb30BAHUM Ba)KHEWIIUX OpPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATENbHOCTU YEJIOBEKa, OOIIMX HAYYHBIX MPUHILMIAX XUMUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTKu HeTH);
c(hOpMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU  TOHSTUMH,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME TMOHSATHS MpU
OMKMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHUN;
c(hOpMHPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJMKY [UJII COCTABJICHMSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJ OPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YPAaBHECHHS XHUMHUYECKMX PEaKIUid U PacKpblBaTh HMX CYIIHOCTh:
OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIX peakuuii MOCPEJICTBOM COCTAaBJICHHUSI
AIIEKTPOHHOTO OajlaHCca ATUX PeaKIui, peakuii HOHHOTO OOMEHa MyTEM COCTaBIICHUS
UX MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUI;

U3rOTaBIMBATh MOJEIH MOJIEKYJl OPraHMYEeCKHWX BEIIECTB I WUIIOCTPALHMHM HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

chOpMHPOBAHHOCTh ~ YMEHUH: YCTAaHABIMBATh NPUHAMJIEKHOCTh  H3YUCHHBIX
OpraHMYeCKUX BEIECTB MO UX COCTABY M CTPOCHHUIO K OIPEIeIEHHOMY KlacCy/Tpymie
COCIMHEHUH, J1aBaTh UM Ha3BaHUA 10 cucreMmarndeckoit HoMmeHknaType (IUPAC) u
OPUBOAUTH TPUBHUAJIbHBIE HA3BAHUS ISl OTAEJIBHBIX MPEACTABUTENECH OPraHUuYECKUX
BEIIECTB (ITWJICH, AalleTHJICH, TOJYOJ, TJWLEPUH, OTWICHIJIHNKONIb, (EHOI,
dbopManbpaeru, aneTanbIeru, aleToH, MypaBbHMHAs KHCIIOTa, YKCYCHAas KHCIIOTa,
CTEapUHOBAsA, OJICMHOBAsl, MAJbMUTHUHOBAS KHUCIJIOTHI, IJIMIMH, AJaHUH, MaJIbTO3a,
bpyKTO3a, aHUITUH, TUBUHWII, U30TPEH, XJTIOPOIMPEH, CTUPOII U APYTHE);
c(hOpPMHUPOBAHHOCTh YMEHUSI OMPENENSATh BUJ XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COEIMHEHUAX (KOBAJICHTHASI U MOHHAS CBSI3b, G- U M-CBS3b, BOJAOPOAHAS CBSI3b);
c(hOpMHUPOBAHHOCTH YMEHHUS MTPUMEHSTh TIOJIOKEHUSI TEOPUH CTPOCHHUS OPTaHUYECKHUX
BemecTB A. M. ByTiiepoBa juisi 0OBSCHEHHUSI 3aBHCUMOCTH CBOMCTB BEIIECTB OT HMX
COCTaBa U CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpPOCHHUE, (pU3MUecKue u
XUMUYECKHE  CBOICTBA  TUIHMYHBIX  TMPEACTABUTEIEH  pPa3IUYHBIX  KJIACCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJKEHOB, AJIKAAUEHOB, AJKUHOB,
apoOMaTUYECKUX YIJIEBOJOPOJIOB, CIUPTOB, ajbJErMAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCIUHEHHI U aMUHOB,



aMUHOKHCJIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, IU- U MOJUCAXaPUAO0B), WIUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJAY HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKkIuii ¢ UCMOIb30BAHUEM CTPYKTYPHBIX (POpMYyIT;

c(hOpMUPOBAHHOCTh yYMEHHUS MOATBEPXkAaTh HA KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTHU PEAKIIMOHHOM CITIOCOOHOCTH OPTaHUYECKUX COCIMHEHUI OT KPaTHOCTU U
THUIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSA3M), B3AUMHOTO BJIMSHUS ATOMOB U TPYIII aTOMOB
B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTJIEBOJAOPOJIHOTO CHIPhS
(HedTh, TPUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro mNepepadoTKM M MPAKTUYECKOE
IPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BIAJEHUS CUCTEMOW 3HAHUW O €CTECTBEHHO-HAYYHBIX METOAax
MO3HaHMS — HAOJIOICHUH, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE (peaIbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHS TIPUMEHSTh OCHOBHBIE OIEpalldd MBICIUTEIBHOM
NEATeIbHOCTH — aHaJIW3 WU CHUHTE3, CpaBHEHHUE, O000OIIECHHE, CUCTEMAaTHU3allUIo,
BBISIBJICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€W — JIJII M3Y4YEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHMU: BBISBIISITh B3aWMOCBSI3b XUMHYECKUX 3HAHUU C
HNOHSITUSIMU U MIPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB 715 OoJiee
OCO3HAHHOI'O IMOHMMAaHUs CYUIHOCTU MaT€pUaAIbHOIO €IMHCTBA MHpPA, UCIIOJIb30BaTh
CUCTEMHBIEC 3HAHUA MO OPraHUYECKOM XUMHH il OOBSICHEHUS M MPOTHO3WPOBAHUS
SABJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpPMHUPOBAHHOCTh YMEHUUH: MPOBOJUTH PACUETHI MO XUMHUYECKUM (POpMyIaM U
YPAaBHEHHSIM XUMHUYECKUX PEAKINil C UCTIOJIb30BaHUEM (DU3NUYECKUX BEIMYMH (Macca,
00BEM  Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEpU3YIOIIMX BEHIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Pacy€Thl MO HAXOXKACHUIO XUMHUYECKOH (OpMyIbl
BEILECTBA IO M3BECTHBIM MAacCCOBBIM JOJISIM XMMHUUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, TNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUH: TMPOTHO3UPOBATH, AHAIW3UPOBATH M OIICHUBATH C
MTO3HIIMI YKOJIOTHUECKON O€30MaCHOCTH IMOCIIEICTBHS OBITOBOM M IMTPOU3BOICTBEHHOM
JESTEHPHOCTH YEJIOBEKa, CBS3aHHOW C TIepepadOTKOM BEIIeCTB, HCIIOIh30BATh
MOJIYYCHHBIC 3HAHUS MJI MPUHATHS TPAMOTHBIX pEIIeHU MpoOJeM B CUTYyaIHsX,
CBSI3aHHBIX C XUMHECH;

chOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBATh ¥ TPOBOAMUTH
XUMUYECKHUI IKCTIEPUMEHT (TIOJIyYEHUE U U3YyUEHHE CBOMCTB OPraHUYECKUX BEIECTB,
KaueCTBEHHBIE peakuuu YTJI€BOJOPOJIOB Pa3IUYHbBIX KJIaCCOB u
KHCJIOPOJICOJIEPKAIIUX OPTraHUUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a7a4
[0 paclo3HaBaHUIO OPraHUYECKHUX BEIECTB) C COOJIIOAECHUEM MpaBUil 0€30MacHOTO
oOpallieHusl ¢ BElECTBAMU U Ja0OpaTOpHBIM 000pyaoBaHuEM, (OPMYIUPOBATH LETb



UCCIIEIOBAHUSI, TPEACTABIATh, B pa3IM4HOM (opMe pe3ynbTaThl SKCIIEPUMEHTA,
AHAJIM3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHIA:

co0JII01aTh MPaBUJIA HKOJIOTUUECKH 1[EJIECO00Pa3HOro MOBEACHUS B ObITY U TPYAOBOM
JNEATENBHOCTA B IENSAX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOUIEH NPUPOIHOMN
Cpeabl U JOCTHMIKEHUS €€ YCTOMUYNUBOTO Pa3BUTHA;

OCO3HABATh OMACHOCTh TOKCUYECKOTO JECUCTBUS HA dKUBBIE OPraHU3MBbl ONIPEACTEHHBIX
OpraHMYEeCKUX BELIECTB, MOHUMas cMbIch noka3aresns [1K;

aHAJM3UPOBATh  I11€J1E€COO0PA3HOCTh NPUMEHEHHS OPraHMYeCKUX BEIIECTB B
POMBIIIJIEHHOCTH U B OBITY C TOYKU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;
c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATD IICJICHATIPABICHHBIN MTOUCK XUMUYECKON
uH(OpMalMK B Pa3IMYHBIX MCTOYHMUKAX (Hay4yHass W y4eOHO-HayuyHas JIUTEepaTypa,
cpeacTBa MaccoBoil nHpopmaru, UHTepHeT U apyrue), KpUTUUECKU aHAIU3UPOBATh
XUMUYECKYI0 MH(pOopMaIuio, nepepadaTbiBaTh €€ U HUCIOIB30BaTh B COOTBETCTBUU C
MOCTaBJIEHHON y4eOHOM 3a1aueii.

11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOeHUS Kypca «OOImas W HeOpraHudecKas XUMH»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUH: O  MaTepuaJlbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBIICHUM MPUPOABI, O MECTE U 3HAUYCHUU XUMUH
B CHCTEME €CTECTBEHHBIX HayK U €€ poJid B 00€CIeYeHUN YCTOWYUBOTO PA3BUTHS, B
pelieHny MpooJIeM PKOJOTUYECKOM, IHEPTETHUYECKON W TMHINEBOW O€30MacHOCTH, B
Pa3BUTHUHU MEJMIMHBI, CO3JJaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOYHUKOB SHEPTHUH, B
oOecricyeHUH  paIMOHAIBHOTO  MPUPOAOINOIL30BaHUA, B  (HOPMUPOBAHUU
MHPOBO33PECHUS M 00IIIEH KyJIbTYphI YEIOBEKA, a TAKKE IKOJIOTHIECKH 00OCHOBAHHOTO
OTHOIIECHUA K CBOEMY 3JI0POBBIO U IPUPOIHOU CPETIE;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHS — XUMHYECKHUW DJJIEMEHT, aTOM, SJAPO aToMa, H30TOIbl, 3JEKTPOHHAS
o0oJt0uKka aToma, S-, p-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U BO30YKJIEHHOE COCTOSHUS
aTomMa, THOpPUAM3AIMSA AaTOMHBIX OpOWTalle, WOH, MOJCKYyiIa, BaJCHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENICHb OKHCICHHUS, XUMHUYECKas CBs3b (KOBaJEHTHas,
HWOHHAs, METaJIMYecKas, BOJIOPOJHAsA), KPUCTALIMYECKAs PeImIETKAa, XUMHUYECKas
peaxkus, pacTBOP, MNEKTPOJIUTHI, HEIJICKTPOIUTBI, SJTCKTPOITUTHYECKAS TUCCOLIUALIMS,
CTENEHb JUCCOLMALIMU, BOJOPOJHBIM TMOKa3aTellb, OKUCIUTEIb, BOCCTAHOBUTEIIb,
TEMIOBOM A(PPEeKT XUMUUECKOM peakiuu, CKOPOCTb XHUMHUYECKOW peaKluH,
XUMUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (T€OpUA  DIEKTPOJUTHUUECKOM
nucconnanuu, nepuoandeckuit 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHSI MacCChl
BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU MPU XUMHYECKUX PEAKIHIX,
3aKOH MMOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JICUCTBYIOLIMX MACC), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUI $S3bIK XUMHUHU, MHPOBO33PEHUYECKHE 3HAHMS, JIEkKAIIHMEe B OCHOBE
MOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHMUYECKHX SIBJICHHMH; COBPEMEHHbIE
MPEACTABICHU O CTPOECHHWM BEUIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISAPHOM H
HAJMOJIEKYJISIPHOM YpPOBHSX; MPEJCTABICHUS O MEXaHU3MaxX XUMHUYECKUX pPEaKIuil,
TEPMOJUHAMUYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O
XUMHYECKOM DPABHOBECHH, PACTBOpPAX M AMCIEPCHBIX CUCTeMaX; (PaKTOJIOTHYECKUE
CBEJICHUSI O CBOWCTBaX, COCTaBe, IOJYYCHHUH U OE€30MacHOM HCIIOJIb30BAaHUU
BOKHEHIINX HEOPraHMYECKUX BELIECTB B OBITY M MNPAKTUYECKOH JeATEIbHOCTH
YeJioBeKa, OOIIMX HAyYHbIX MPUHIHUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;
chOpMHPOBAHHOCTh YMEHHUH: BBISBIATH XapaKTE€pHblE MpPU3HAKKA  TOHSTHUH,
YCTaHABIMBATh HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOLIME MOHSTHUS MpU
ONMKMCAHUM HEOPTaHUUYECKHUX BEIECTB U UX MPEBPALLCHUN;

c(OPMHUPOBAHHOCTh ~yYMEHHUS  HUCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIMKY  JUIS
coctaBieHus  GoOpMya  BEUIECTB U YpPaBHEHUHW  XUMUYECKUX  pEaKlui,
cuctematnueckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUSI OINpPEACNSITh BaJEHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX JJIEMEHTOB B COEIMHEHMSIX, BUJ XHUMHYECKOW CBA3M (KOBaJIEHTHAas,
MOHHAas1, METAJUIMYECKas, BOJOPOIHAS), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO
BEIIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBONCTB BEILECTB OT BHUIA
XMUMHUYECKOM CBS3M M TUINA KPUCTAIJIMYECKOM pemETKH, OOMEHHBIH M JIOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pPa30BaHMs KOBAJICHTHOMN CBSI3H;

c(OpMUPOBAHHOCTh YMEHUMN: KJIaCCU(PHUIIMPOBATh: HEOPraHUYECKHUE BELIECTBA [0 UX
COCTaBy, XMMHUYECKHE PEAKIHHM [0 pa3JIUYHbIM IpU3HAKaM (YHCIy U COCTaBy
pearupyrommx BelIeCTB, TEIUIOBOMY 3((EKTy peakiuu, H3MEHEHHIO CTeleHen
OKHMCIJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajau3zaTopa U JApyrue);
CaMOCTOSITETIbHO BBIOMPATh OCHOBaHUS U KPUTEPUHU ISl KJIaCCU(UKALIUN U3yYaeMbIX
BEIECTB U XUMHYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHHS PACKPbIBaTh CMBICH Mepuoauueckoro 3akona JI. W.
MenneneeBa U J€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO QYHKITUH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOECHHUE AaTOMOB U
MOHOB XHMMMYECKHX 3JIEMEHTOB IepBOro—4eTBEpTOro nepuogoB Ilepumonnueckoi
cucrembl J[.MI. MenneneeBa, HCHONB3Yys TMOHATHSA <«QHEPIETUYECKUE YPOBHWY,
«QHEepPreTU4ecKue TMOAYPOBHH», «S-, P-, d-aToMHBIE OpOWUTANIN», «OCHOBHOE W
BO30YKXAEHHOE JHEPIeTUYECKUE COCTOSHMUS aToOMa»; OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHUS] CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M MX COEAUMHEHUN MO NepHojam u



rpynnaM Ilepuonnueckon cucremsl . 1. MenzaeneeBa, BaJICHTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX IJIEKTPOHHBIX 000JIOYEK;
c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE
CBOICTBAa  BEIIECTB  pAa3JIMYHBIX  KIJIACCOB, MOATBEPXKJIaTh  CYIIECTBOBAaHUE
TeHEeTHYECKOU CBSI3M MEXKAY HEOPraHWYECKUMH BEUIECTBAMU C TOMOUIBIO YpaBHEHU N
COOTBETCTBYIOIIMX XMMHUUECKUX PEAKIIMIA;

c(hOpMHPOBAHHOCTb yMEHUs pacKkpbIBaTh CYILIHOCTb: OKHUCJIHUTENIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIMA MOCPEICTBOM COCTABJICHMSI 3JEKTPOHHOIO OallaHca
ATUX peakUuuid; peakuuid HMOHHOTrO OoOMEeHa MYTEM COCTABJICHHMS HMX TOJHBIX U
COKpAILEHHBIX VOHHBIX YPaBHEHUN; peaxkuui TUJIPOIIN3a; peaxkuui
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U aJIIOMUHUS);
c(OpPMHPOBAHHOCTh YMEHHSI OOBSICHATh 3aKOHOMEPHOCTU MPOTEKAHMSI XUMUYECKUX
peakuuii ¢ y4€TOM HUX DHHEPreTHYECKUX XapaKTePUCTUK, XapaKTep H3MEHEHUs
CKOPOCTH XMMHUYECKOW pEaKIMHM B 3aBUCHUMOCTU OT Pa3JIMYHBIX (PAKTOPOB, a TAKKe
XapakTep CMEIICHHsI XUMHUYECKOTO PAaBHOBECHS MO/ BIMSHUEM BHEUTHUX BO3/ICHCTBUIMA
(mpunnun Jle Hlatense);

c(OpPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHMUYECKHE PEAKIUH, JIeKalIue B
OCHOBE IMPOMBIIIUICHHOT'O TMOJTYYEHUS! CEPHOW KHCIIOTHI, aMMHUaKa, OOIIHe HAay4YHbIE
OPUHIIMIIBL ~ XUMHYECKUX  TMPOU3BOJACTB;  I€JI€COOOpPA3HOCTh  MPUMEHEHUS
HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3PEHUS
COOTHOUIEHHUS PUCK-TIOJIb3A;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CUCTEMOM 3HAHUK O METOJaX HAYYHOrO MO3HAHUS
ABJICHUN TIPUPONBI — HaOII0/eHne, H3MEpPEeHHe, MOJIETUPOBAHUE, SKCIEPUMEHT
(peasibHBIA W MBICJIECHHBIN), HCIOJIB3YEMbIX B ECTECTBEHHBIX HayKaxX, YMEHUS
OPUMEHATh 3TH 3HAHUS MPU SKCHEPUMEHTAJIBHOM HCCIECIOBAaHUM BEUIECTB W JJIS
OOBSCHEHUS XUMHYECKHX SBJICHUHN, MMEIOIIMX MECTO B MPHUPOIE, MPAKTUYECKOUN
NEATEIbHOCTU YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUSI BBISABIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUH C
MOHATUSMU U IPECTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX [TPEIMETOB I Ooee
OCO3HAHHOI'O IOHUMAaHHUS MaTEpUAIbHOIO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHMSI TMPOBOJUTH PACUYETH: C HCIOJIB30BAHUEM TOHATUHN
«MaccoBas JI0Js BEIIECTBA B PACTBOPE» W «MOJSpPHAs KOHLEHTPALMS»; MaccChl
BEIIEeCTBA WK 00bEMa ra3a 1o U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00bEMY
OJTHOTO M3 YYacTBYIOIIMX B pPEAKIHMM BEIIECTB; TEIUIOBOro 3(p@eKxra peaxkuuu;
3HAYEHUsI BOJOPOJHOrO MOKAa3aTessi pacTBOPOB KHUCIOT M ILEJIOYEeH C W3BECTHOMU
CTEINEHbIO AUCCOIMALIUN; MacChl (00bEMA, KOJIMUECTBA BEUIECTBA) MPOAYKTA PEAKIIUH,
€CJIM OJTHO M3 MCXOJIHBIX BEUIECTB JIaHO B BUJIE PACTBOPA C ONPENEIEHHON MacCOBOI
JI0JIe pacTBOPEHHOTO BEIIECTBA I JIaHO B U30BITKE (MMEET MPUMECH); IOJIU BBIXO/1a
MPOJAYKTa PeaKUUU; 00ObEMHBIX OTHOILIEHH Ia30B;



c(hOpMUPOBAHHOCTh YMEHHUW: CaMOCTOSITEIBHO IUIAHUPOBATh U  MPOBOAUTH
XUMUYECKUI SKCIIEPUMEHT (MPOBEICHUE PEaKIMii HOHHOTO 0OMEHA, MOITBEPKICHUE
KaueCTBEHHOI'0 COCTaBa HEOPTraHUYECKUX BEIIECTB, OMpPECICHUE CPElibl PacTBOPOB
BEILIECTB C MOMOIIbI0 MHAMKATOPOB, M3YyUYECHHUE BIUSHUSA PA3TUYHBIX (PaKTOPOB Ha
CKOPOCTh XMMHUYECKOM PpEaKIUU, PEelIeHHE IKCIECPUMEHTANIBHBIX 3a7ad 0 TeMaM
«Metamb»y 1 «HemeTamnb») ¢ cobiirofieHneM MpaBuil OE30MacHOr0 OOpaleHus ¢
BeIlleCTBAMU U J1a00paTOpPHBIM 000py10BaHUEM, (HOPMYIUPOBATH IIEJIh UCCIIEIOBAHMUS,
MPEACTABISATh B Pa3IU4YHOM (PopMe pe3ysbTaThl HKCIEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHUH: COOJI0/IaTh TIpaBUJia TMOJb30BAHUS XUMHUYECKOU
nocyol W JabopaTopHbIM 00Opy/OBaHUEM, OOpalleHusi C BeIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKUMSIMU TIO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUECKUX
OTBITOB, HKOJIOTMYECKH I11€JIeCO00pa3HOTO TMOBEACHUS B OBITY U TPYIOBOU
JEATeIbHOCTH B LENSAX COXPAHEHUS CBOEr0 3JI0POBBS, OKPYXKAIOIIEH MPUPOIHON
cpeabl W JIOCTWKEHHMsT €€ YCTOWYMBOTO PAa3BHUTHS, OCO3HABaThb OMACHOCTH
TOKCUYECKOTO JICHCTBUSI Ha >KMBBIC OpPTraHU3Mbl OMNPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, TOHMMas cMbICT nokazaress [IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATD IICJICHATIPABICHHBIN MTOMCK XUMUYECKON
uHGOpMAIIMK B PA3IMYHBIX MCTOUYHHMKAX (Hay4yHas W yuyeOHO-HAay4yHas JUTeparypa,
CpelcTBa MaccoBoi nHpopManuu, IHTepHET U Apyrue), KpUTUYECKU aHAJIM3UPOBAThH
XUMHYECKYI0 MH(pOpMaIio, repepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsinyecTBO yacoB
Ne i/t HaumenoBanue pa3aejioB U TEM NIPpOrpaMmMmabl KOHTpOJIbHBIe HpaKanecxne BHeKTPOHHMe (un(1)p0m,1e)
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

Pa3nen 1. Teoperuyeckue 0CHOBbI OPraHN4YecKOi XMMHHU

11 ggiﬁ;iisg;iiiZ;;ngzﬁﬁan%ﬁﬁggzeHM 8 https://lesson.edu.ru/04/10

Hroro mo paznmeny 8

Paspnen 2. YrieBogopoabl

2.1 TpezienbHbIe YrieBooposl — amkasl, 5 https://lesson.edu.ru/04/10
IAKJIOATTKAHBI

2.2 HernpezieibHble yrieBoopofibI: amkeHbL, 14 1 https://lesson.edu.ru/04/10
aJIKa/IMEHBI, aJTKUHBI

2.3 ApomaTH4ecKue yrieBoa0pO bl (apeHbI) 8 https://lesson.edu.ru/04/10

24 TIpUPO/IHEIC HCTOUHMNKH YTICBO/IOPOJIOB H HX 4 https://lesson.edu.ru/04/10
nepepaboTka

2.5 ["asioreHnpon3BOAHBIC YTIEBOIOPOIOB 4 1 https://lesson.edu.ru/04/10

Hroro mo pazaeny 35

Pasznea 3. Kuciopojaconep:kanue opranndeckue coeJuHeHUust

3.1 Cnuptel. Denon 11 1 https://lesson.edu.ru/04/10
KapOonusbpHble COeTUHEHMS: allbIETUIbI U

3.2 keToHbl. Kap6oHoBbie kKucaoThl. ClioskHbIE 3(UPBL 21 1 https://lesson.edu.ru/04/10
Kupbi

3.3 VYrneBoasl 9 1 https://lesson.edu.ru/04/10

Hroro no paszneny 41

Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 12 1 2 https://lesson.edu.ru/04/10

Hroro no paszneny 12



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Paspnen S. BoicokoMoJIeKYIsIpHbIE COeIMHEHUSA

5.1 ‘ BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS

6 ‘ 1 ‘ https://lesson.edu.ru/04/10
Wroro mo paznueny 6
OBLLEE KOJUYECTBO YACOB I10 [TPOTPAMME 102 | 6 |



https://lesson.edu.ru/04/10

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne n/n NMPOrpaMmblI Bcero Konrpoapurie | Ipakruteckue o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI

Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit 3akoH U

11 [Iepnoanueckas cucteMa XUMUYECKUX 9 https://lesson.edu.ru/04/11
anemeHTOB JI. . Meneneera

1.2 Crpoenne peuiectsa. Muoroobpasie 11 1 https://lesson.edu.ru/04/11
BEIIECTB

1.3 XUMUYECKUE PeaKIInn 19 1 3 https://lesson.edu.ru/04/11

Wroro mo pazueny 39

Paznea 2. Heoprannyeckasi XuMus

2.1 Hemerannsl 31 1 3 https://lesson.edu.ru/04/11

2.2 Meramibl 23 1 2 https://lesson.edu.ru/04/11

Hroro mo pazaeny 54

Pa3zpen 3. Xumus u ;Ku3Hb

3.1 MeTo bl nosHaHNs B XuMUH. XUMHS 1 9 https://lesson.edu.ru/04/11
KU3Hb

Hroro mo pazaeny 9

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON XUMHH,
MIpe/ICTaBIeHUE O MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN

DJEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHHS).
BajieHTHBIE BO3MOXXHOCTH aTOMa yriepo/ia

XI/IMI/I‘—IGCK&Z CB4A3b B OpFaHquCKHX
coeTMHEHUAX. MexaHu3Mbl 00pa30BaHM
KOBAQJICHTHOMU CBSI3U, CIIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHHUsI OPraHUYECKUX COCTMHEHUI

A. M. bytneposa

Buner n3omepun: cTpykrypHas,
MIPOCTPAHCTBEHHAA. DJICKTPOHHBIE AP PEKTHI
B MOJIEKYJIaX OPraHUYECKUX COCIUHEHHM

[IpencraBnenue o kmaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHU4eCcKUX BEIIECTB

Knaccudukanus peakinuii B opraHu4ecKon
XUMHH

CI/ICTeMaTI/BaI_[I/IH u 0606IJ_ICHI/IG 3HAHMUH T10
TEMC

AJNKaHBI: TOMOJOTHYECKH psijl, oOmas
dhopMyna, HOMEHKIATypa U U30MepHus,




3NIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10

duznueckre U XUMUYECKUE CBOUCTBA
aJIKaHOB

11

Haxosxnenue ankanos B npupoje. CiocoOsbl
IMOJIYYCHHA U IPUMCHCHUC AJIKAHOB

12

[uxnoankansl: odmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XMMHUYECKHUX CBOMCTB, CIIOCOOBI
IMOJIYYCHHA U IPUMCHCHHC

13

Pemenne pacu€THBIX 3a/1a4 Ha ONIPEICIICHHE
MOJIEKYJIAPHOH (DOPMYITBI OPraHUIECKOTO
BEIIIECTBA I10 MACCOBBIM I0JISIM aTOMOB
DJIEMEHTOB, BXOISIIHUX B €T0 COCTAaB.
Cucrtematu3anusa 1 0000IIeHHe 3HAHUH 110
TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001mas
dhopmysna, HOMEHKIIATypa, YJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpyKTypHas U IHC-TPaHC-U30MEPHUS
aJIKEHOB

15

dusnyeckre U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuio MapkoBHUKOBA

16

Crioco0OBbl MOJIYUYCHUS U IPUMCHCHUC aJIKCHOB

17

[IpakTnueckas padbora Ne 1 mo teme
"[lonydeHue >TUIICHA U U3yYCHHE €T0
CBOMCTB"

18

Pemienue pacuéTHbIX 3a7ja4 Ha ONpeieieHue
MOJIEKYJISIPHOM (pOPMYIIBI OPraHNYEeCKOTO
BEIIECTBA




AnkanueHbl: CONpsHKEHHBIC, U30JUPOBAHHBIE,

19 KyMynupoBaHHble. OcOOEHHOCTH 1
JIEKTPOHHOTO CTPOCHUS

20 XHWMHUYECKUE CBOMCTBA CONPSKEHHBIX 1
JINEHOB

21 CrniocoObI mosTy4eHHs U IPUMEHEHNE 1
aJIKaJNeHOB
AJIKWHBI: TOMOJIOTUYECKHU psiji, oO1as

29 (dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE H 1
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT,
(bu3YecKue CBOMCTBA

23 XuUMHYECKHE CBOMCTBA aJIKWHOB 1

24 KauecTBeHHBIE peakii Ha TPOMHYIO CBSI3b 1

25 Crioco0OplI MoTy4eHHs ¥ TPUMEHEHUE ATKHHOB 1

26 Pemenne 3ana: pacy€Thl IO ypaBHEHUIO 1
XUMHUYECKON PEaKIuu

97 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 10 1
TEME
ApeHBI: TOMOJIOTHYECKUH Psifl, 00mIas

28 dhopmysna, HOMEHKIATypa. DJIESKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OCH30J1a ¥ TOJTyoJIa, UX (PU3UYECKUE CBOMCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIINHU 1
3aMeIleHH
XHWMHUYECKUE CBONCTBA apEHOB: PEAKIIUU

30 MIPUCOCAMHEHUS, OKUCIICHHE TOMOJIOTOB 1
OeH301a

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB CTHPOJIA 1
Pemenne pacuéTHbIX 33724 Ha ONpe/IeTICHIE

32 MOJIEKYJISIPHOM (OPMYJIIBI OPraHUYECKOTO 1
BEIIICCTBA

33 CrnocoObl nosryyeHHs U IPUMEHEHUE apeHOB 1




34

I'eneTnueckas CBA3b MCKAY pa3IM4YHbIMUA
KJlacCaMH yrijicBoaopoaoB

35

Pacuétel IO ypaBHEHUSM XUMHUYECKUX
peakuuii. Cucremarusaius u 00001IeHEe
3HAHUI 110 TEME

36

[Tpupoauslii ra3. [lonytaple HeTIHBIC Ta3bI

37

KameHnHsIi1 yroJyib ¥ IpoIyKThl €10
nepepadoTKu

38

Hedtp u ciocoOs1 €€ mepepaboTKu.
[IpumeHeHue nNpoIyKTOB nepepadoTKu HedhTH

39

FeHeTI/IT-IeCKaSI CBA3b Me>1<21y pa3J'II/I‘-IHBIMI/I
KJIacCaMu yIJIEBOI0POJIOB

40

["aioreHOMPOM3BOIHEIE YTIIEBOIOPOIOB:
ANIEKTPOHHOE CTPOCHHE; PEAKIINH 3aMEIICHUS
rajioretHa

41

JlelicTBuE 1IET04€il HA TAJIOTEHITPOU3BOIHBIE.
BsanMonelicTBre TUTrajIoreHaIKaHOB C
MarHueMm U [UHKOM

42

CucreMaruzanys 1 0000I1IeHEe 3HAHNUI 110
pazgeny "VYrieBoaoposr"

43

KontponbHas padoTa o Teme
"Yraesonopob"

44

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psijl, oOmiast popmyna,
CTPOEHHUE MOJIEKYI, U30MEpHS,
HOMEHKJIATypa, Kiaccuduxarus, Guandeckue
CBOMCTBaA

45

XHMHYECKHE CBOMCTBA MMpEACIIbHBIX
OJTHOATOMHBIX CIIUPTOB

46

CrniocoObl nosryyeHus U NpUMEHEHUe
OJIHOATOMHBIX CITUPTOB




[Tpocthie 3¢uphl: HOMEHKIIATYpaA U H30MEPHH,

47 O0COOCHHOCTH (PU3UYECKIX U XUMUIECKUX
CBOMCTB
MHOT0aTOMHBIC CITUPTHI: ITUJIICHTITUKOIb U

48 [IIMLEPHUH, UX (PU3NYECKHE U XUMHUECKUE
CBOMCTBA

49 CriocoObl MostyueHus: ¥ IpUMEHEHUe
MHOTOATOMHBIX CITUPTOB

50 deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UIECKUE
cBoMcTBa. TOKCUYHOCTH (heHOoIa

51 XuMHudeckue CBocTBa (heHosa

52 Crioco0pl oTy4eHus 1 IpuMeHeHne (penomna
[Tpaktuueckast padota Ne 2. Permenue

53 IKCMEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
"Criupthl ¥ heHoBI"

54 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 10
TEME
ANBACTHUIIBI M KETOHBI: JIEKTPOHHOE

55 CTpPOCHHE KapOOHUIBLHOM TPYIITIHI;
TOMOJIOTHUYECKHE PSIbI, 001Iast popmyia,
M30MEepHsi © HOMEHKJIATypa

56 Anbvz[emz[bl 1 KETOHBI: (PU3MYECKUE
CBOMCTBA; PEAKIIMK TPUCOCTUHEHUS

57 Peakiinu oxkHMCIEHHS U KaYeCTBEHHEIE
pPEaKIMK aJIbJICTUIOB M KETOHOB

58 CriocoOblI MoJTyueHus albJICTHI0B U KETOHOB
OHOOCHOBHBIE TIPE/ICIbHBIE KAPOOHOBBIE

59 KHUCTIOTBI, 0COOEHHOCTHU CTPOESHHS UX
MOJIEKYI

60 N3omepus u HOMEHKIaTypa KapOOHOBBIX

KHUCJIOT, UX (I)I/I?»I/I‘-IeCKI/Ie CBOMCTBA




61

XUMHUYECKUE CBOMCTBA NPEICIIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHACIOTHL. MHOT0OOpa3ue KapOOHOBHIX
KHCJIOT

63

OCOOGEHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BHICIINX
KapOOHOBBIX KUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl MoTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnoxHbie Y)UPBI: TOMOJIOTHIECKUHN P,
obmas Gopmysa, n30Mepus 1 HOMEHKIIATypa

67

dusnyeckre U XUMUYECKHE CBOMCTBA
a¢hupoB

68

Pemenne pacu€THbIX 3aa4: MO0 YPaBHEHUIO
XMUMHUYECKOH peaklnu, Ha OIpeJieieHHe
MOJIEKYJISIpHOM (OPMYIIbI OPraHUUECKOTrO
BEIECTBA

69

[TpakTuueckas padota Ne 3. Permenue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Kap6onoBbie kucnoThl. CioxHbIe d3PHUpHI"

70

XKupsr: crpoeHne, GU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (TUAPOIIHN3)

71

OCcoOGeHHOCTH CBOMCTB JKUPOB, COJIEPKAIIUX
OCTaTKH HENPEIENIbHBIX )KUPHBIX KUCIIOT.
XKups! B npupose




72

Mpbuia kak COJIHM BBICIIUX KapOOHOBBIX
KHCIOT, UX Mololee aericreue. Ilonsarue o
cUHTeTHYeCKUX Motoiux cpenctax (CMC)

73

['enernueckas cBs3b YriIeBOJOPOJOB U
KHUCJIOPO/ICOAEP KAILIUX OPraHUYEeCKUX
BEIIECTB

74

Pacuérel 0 ypaBHEHUSAM XUMUYECKUX
peakuui

75

Cucrematu3anusa ¥ 0000IIeHe 3HAHUH 110
TEME

76

OO6mrast XxapaKTepUCTHKA YTIIEBOJIOB U
KJaccu(uKaIys yriaeBo10B (MOHO-, - H
MOJIMCAXapH/Ibl)

77

Momnocaxapupl: pU3NIECKre CBOMCTBA U
HaxO0KXIECHNUE B IIPUPOIE

78

[IpumeHeHue ri0Ko3bl, €€ 3HaUeHUE B
KHU3ZHEJESITEIIbHOCTH OpraHu3Ma

79

Jucaxapuipl: caxapo3a, MajlbTo3a U JIAKTO3a.
HaxoxzaeHnue B mpupo/ie U NpruMeHEeHue
JicaxapuioB

80

[Tonucaxapuapl: CTpOEHHE MAaKPOMOJICKYII,
(buznyeckue U XuMUYeCcKre CBONCTBA,
[IPUMEHEHHE

81

ITousarue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenue PaCUYCTHBIX 3a1a4 Ha OIIPCACIICHUC
AOJIM BbIXOJa IMPOAYKTA pE€aKnun OT
TCOPCTHUUCCKHU BO3ZMOKHOI'O

83

Cucremaru3zanus 1 00001IeHIe 3HAaHUH 110
pazneny

84

KonTtponpHas paboTa o Teme
"Kucnopozacoaepxalinue OpraHuuecKue
coenuHeHus"




85

AMMHBIL: KJTacCU(PHUKALUS, CTPOCHHE MOJICKYI,
obmias ¢popmysa, U30Mepusi, HOMEHKIIATypa 1
¢bu3nvecknue CBOKWCTBA

86

XUMHYECKUE CBOMCTBA alUPaTUUECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTU
XMUMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObl nostyuyeHus: ¥ IpUMEHEHUe
anrpaTHIECKUX aMUHOB

89

AMMHOKHUCJIOTBI: HOMEHKJIATYpa U U30MEPHUS,
¢dbusmveckue corictBa. OTIEIbHBIE
MPEJICTABUTENN 0-AMHUHOKHUCIIOT

90

XuMHYECKHEe CBOMCTBA aMUHOKUCIIOT, X
OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ THAPOIIU3 MENTUI0B

91

benku kak mpupoaHbIC IOJTUMEDPHI;
CTPYKTYPBHI OCITKOB

92

XUMHYECKHE CBOMCTBA OEJIKOB

93

A30TCOIepIKaIUe reTePOITUKINICCKHIE
coenuHeHus. HykIeMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHUE M OMOJIOTHYECKast POJIb

94

[IpakTuueckas padota Ne 4. Perenue
AKCIIEPUMEHTAJILHBIX 33724 110 TEME
"A3oTcoaepKaliue OpraHun4ecKue
coequueHus"

95

[IpakTuueckas pabota Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3314 10 TEME
"Pacnio3HaBaHne OpraHMuecKuX cCoeAMHEHUN"

96

KonTtponpHast pabota o Teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"




97

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U
METO/Ibl UX CUHTE3a —II0JIMMEpU3aALNS U
ITOJIMKOHACHC AU

98

[TnacTmaccel. YTunuzaius u nepepadoTka
IJIacTUKa

99

DnacToMepsl: HaTypaJlbHbIM CHHTETUYECKHE
Kayuyyku. Pe3una

100

BosiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuatetTndeckue. [lonnmepsl cienuaibHOTo
HAa3HAYCHUS

101

[IpakTnueckas pabota Ne 6. Pemenue
3KCHepI/IMeHTaJ'II)HI)IX 3a1a4 110 TCME
"Pacrio3zHaBaHue ImiacTMacc 1 BOJIOKOH"

102

O0600111eH1Ee U CUCTeMAaTH3alls U3Y4eHHOTO
Marepuana no teme ""BbhICOKOMOJIEKYIspHbIE
coequHeHus"

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Nen/m | Tema ypoxa Konrpoabsnsie | IIpakruyeckune Aara wHppoBLIe
Bcero u3yueHusi | odpazoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHUM 1
aneMeHT. M30Torbl
) CtpoeHue AIeKTPOHHBIX 000JI0UYEK aTOMOB, 1
KBAHTOBBIE YMCIIa
3 Knaccudukanus XuMHUYECKUX 3JI€MEHTOB (S-, P- 1
, d-, f-amemeHThI)
4 Pacnipenenenrne >eKTpOHOB IO ATOMHBIM 1
opOuTamsIM
DNeKTpOHHbIE KOH(UTYpalli aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSTHUM
6 DNeKTpOHHBIE KOH(UTYpaIli HOHOB. 1
DIEKTPOOTPULIATEIBHOCTD
[Tepuonnueckuii 3akoH u [lepuoandeckas
7 cUCTEMa XUMUYECKUX 31eMeHToB /[, U. 1
MenneneeBa, CBSI3b C COBPEMEHHOM Teopuei
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
8 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU 1
MIPOCTHIX M CJIOKHBIX BEHIECTB M0 TPYIIaM 1
neproiam
9 CucremaTu3aius 1 0000IIeHre 3HAHUN IO 1

TEMC




10

Buasl xumudeckoit cBsa3u. MexaHH3MBI
00pa3oBaHUs KOBAJICHTHOU CBsI3u. Bomopoanas
CBsA3b. MEeXXMOJIEKYIISIpPHBIE B3aUMOJACHCTBHUS

11

BaneHTHOCTP U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOECHUEM

12

HpeILCTaBHeHI/Ifl O KOMIIJICKCHBIX COCINHCHHUAX:
COCTaB U HOMCHKJIaTypa

13

BemecTBa MoJIeKyISIpHOTO M HEMOJIEKYJISIPHOTO
CTpOGHI/ISI. TI/IHI)I KpI/ICTaJ'IJ'II/I'-ICCKI/IX pGHIGTOK H
CBOICTBA BEILIECTB

14

[TonsaTHE O AMCTIEPCHBIX CHUCTEMAX.
[IpencraBieHne o KOJJIOUTHBIX pacTBOPax

15

Uctnaueie PaCTBOPEI: HACBIIIICHHBIC U
HCHACBIIICHHBIC, paCTBOPHUMOCTD.
Kpucramnoruapatsl

16

CriocoObI BEIpaKeHHS KOHIIEHTPAIIH
pPacTBOPOB

17

Pemrenye 3a1a4 ¢ MCIOJIb30BaHUEM MOHATHUI
"MaccoBas J0Ji1 pacCTBOPEHHOTO BelecTra',
"MoJIsIpHasi KOHIIEHTpanus"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruzanusa 1 0000IeHHe 3HAHUN 110
TEME

20

KonTponsnas paborta o temam "CtpoeHue
atoma. [lepuoanueckuii 3akoH u
[leproauueckas cucTeMa XUMUYECKUX
anemeHToB JI. . Menpneneera", "Ctpoenue
BellecTBa. MHoroo6pasue BeniecTs”

21

Knaccudukarus XuMHUECKUX peaklui B
HEOPraHMYeCKOM U OPraHUuYeCKON XUMUHU.




3aKOH COXPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHUS SHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

TennoBbie 3 HEKTH XHMUYECKUX PEAKIIHIA.

22
TepmoxuMuueckune ypaBHEHUS

23 Brruucnenus mo ypaBHEHUSAM XUMHUYECKHUX
peaKIyii 1 TePMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHUYECKOM peaklnu, eé

24 3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Karanus u karanuzaropsl

25 ['oMoreHHbIe U reTeporeHHbIe PeaKINU
[IpakTueckas paborta Ne 1 o teme "BnusiHue

26 pasIMYHBIX (HPAKTOPOB HA CKOPOCTH
XUMHUYECKOUW peakiuu"

27 OO6patumbie 1 HEOOpATUMBIE PEAKIIUU.
XUMHUYECKOE PaBHOBECHE
[IpakTruueckas padota Ne 2 mo treme "Bnusaue

28 pasIMYHBIX (PAKTOPOB HA TIOJIOKEHUE
XUMHUYECKOTO paBHOBECHS"

29 DnexTponuTHueckas auccouuanus. CuibHbIE U
ciabbie 1eKTpoIuThl. CTeneHb JUCCOLUAuU
HNonnoe npoussenenue Boapl. Cpeaa BOJHBIX

30 pactBopoB. Bogopoanbiit nokasarens (pH)
pacTBopa

31 I'unponus coneit. Peakiuy, nporekaroiue B
pacTBOpax 3MEKTPOJIHUTOB
[IpakTueckas padora Ne 3 mo Teme

32 "XUMHYECKHE PEAKIMU B pacTBOpax
NIEKTPOJIUTOB"

33 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

Baxueiinne OKUCIUTEIN U BOCCTAHOBUTEIIN




MeTo1 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)

34
Oaranca

35 DNEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB

36 Pemienue 3a1a4 pa3nuyHbIX THIIOB

37 Pemrenue 3agau pa3auvHbIX TUIIOB

38 Cucrematu3anusa 1 0000I1IeHe 3HAaHUH 110
TeMe "XUMHUECKHe peakiuu'

39 KonTposabHas pabora no teme "Xumuueckue
peakuun"
[Tonoxxenne Hemetaios B Ilepuoanyeckon

40 CHUCTEeME XUMUYeCKuX d3jeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS UX
atroMoB. du3nyeckue CBONCTBA HEMETAIIOB

a1 AnnoTponus HEeMeTayuIoB (Ha puMepe
KHCJIOpOJia, cepbl, hochopa u yriepoa)

42 Bonopon: nonyuenne, pusznueckue u
XUMHUYECKUE CBOMCTBA. [ 'ipuIbl
["ayiorensr: HaX0kACHUE B IPUPOJIC, CITOCOOBI

43 noJydeHus, PU3NIECKHE U XUMHIECKHE
CBOMCTBaA

44 lManorenoBomopoasl. Baxunelue
KHCJIOPOJICOACPIKAIIUE COCTMHECHUSI TaJIOTCHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIE CIIOCOOBI

45 MOJIyueHus rajoreHoB. [IpumeHeHue raioreHoB
H UX COCOUHEHUIN
[IpakTuueckas pabota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME
"I"anoreHs!"

47 Kucnopoa: mabopatopHblie U POMBIIITICHHbIE

CITOCOOBI MOJIYUCHUA, (I)I/I3I/IIIGCKI/IG )41




xumudeckue coiictBa. O30H. [Ipumenenune
KHCJIOpO/ia U 030HA

48 OKCHIBI U IEPOKCHIBI

49 Pemenue 3a1a4 pa3InyHbIX TUIIOB
Cepa: HaxOX/IeHHUE B PUPOJIE, CITIOCOOBI

50 MOJTy4eHUs1, GU3NUCCKUE M XUMUICCKHEC
CBOMCTBA

ol CepoBo10poI, CYIbPHIbI

52 Kucnopozacoaepsxariye coeiMHEHMSI CEPHI.
Oco0eHHOCTH CBOMCTB CEpHOM KHCIIOTHI
[IpakTnueckas padorta Ne 5. Pemenue

53 JKCIIEpUMEHTAIIBHBIX 3a1a4 1o Teme "Cepa u eé
coeMHeHus "
A30T: Hax0XJIeHHE B IPUPOJE, CIIOCOOBI

54 NOJIydeHus, PU3MIECKHE U XUMHUIECKHE
CBOMCTBAa. AMMUAK, HUTPHUIbI

55 Kucnopoacoaepxaiine coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUM.
A30THBIE yI0OpEeHHS
docdop: HaxXOXKIEHHE B IPUPOJIE, CLIOCOOBI

57 noJydeHus, PU3NIECKHE U XUMHIECKHE
cBorictBa. Dochus u hochun

58 Oxcugsl hocdopa, pochopcoaepxarine
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue docdopa u ero coeAMHEHUH.
dochopubie ynoOpeHus
ITpaktuyeckas pabora Ne 6. Pemenue

60 9KCIEPUMEHTAJIBHBIX 3a1a4 110 TeMe "A30T U

docdop u ux coequHeHHs "




Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,

61 AJUIOTPONHBIE MOAU(DUKAIINY; (PU3HUECKHE U
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE

62 Oxcun yriepoaa(ll), okenn yrinepoga(1V),
YroJibHas KUCJI0Ta U €€ COJIU

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB
Kpemuwuii: HaxoxaeHue B IpUPOE, CTIOCOOBI

64 MOJTydeHUs!, GU3HUISCKUE M XUMUICCKHEC
CBOWCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KUCIOTA,
CHJTHKATHI

66 [IpuMeHeHne KpeMHUS U €T0 COETMHEHHM.
CrexIio, ero moJgy4eHue, BUJIbI CTEKIIA

67 Pemenue 3a1a4 pa3InIHBIX THITOB

68 CucreMaruzanys 1 00001IeHEe 3HAHNUI 10
teme "Hemeramisr"

69 KonTposbnas padora mo teme "Hemerasin"

70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOM pabOTHI,
KOPPEKIHsI OIHO0K
[Tonoxenue metamioB B [lepuoauueckoit

71 CUCTEME XMMHYECKHUX 2JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIIEKTPOHHBIX
000JI04€K aTOMOB METAJLIOB

72 O6mue dpuznyeckue CBOMCTBa METAILIOB.
[IpuMeHeHre MeTaoB B OBITY 1 TEXHHUKE

73 Crnnasel MetasuioB. Kopposust MmetaioB

74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUUECKUN Psi/l HAMPsDKEHUN

75 MeTasoB. O6IIHe crnocoObl MOTyYEHHUS

MCTAJIJIOB




76

OOmias xapakTepucTuka MeTayuioB | A-rpymisl
[leproauueckoi CUCTEMbI XUMUYECKUX
aneMeHTOB. HaTpuii u Kanuii: nojy4eHue,
¢bu3nvecKkrue 1 XUMHYECKHE CBOICTBA,
MIPUMEHEHHE ITPOCTHIX BEIIECTB U UX
COCIMHEHUN

77

O6mas xapaktepuctuka MetamioB || A-rpymrbt
[leproguueckoi CUCTEMbl XUMUYECKUX
2JIEMEHTOB. Marauii ¥ KaJbLWii: MOJy4yeHue,
¢uznyeckne 1 XuMHUYECKHE CBONCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COEIMHEHU N

78

XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUS

79

AnroMUHMI: HoydeHue, Gpuzndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE

80

AMdoTepHbIe CBOMICTBA OKCHIA ¥ THIPOKCHUIA
ATFOMUHHUS, TUIPOKCOKOMIUICKCHI aTFOMUHHUS,
WX TIPUMCHEHUE

81

Pemenne 3aaa4 pa3jIMdHbIX TUIIOB

82

[Ipaktuueckas padota Ne 7. Permenue
AKCIEPUMEHTAIBHBIX 3a7a4 10 Teme "MeTasuibl
rJ1aBHBIX oArpynm"

83

OO01as XxapakTeprucTUKa METaIOB MOOOYHBIX
noarpynn (b-rpynn) I[lepuoanyeckoil cuctemsl
XMUMHUYECKUX JIEMEHTOB

84

duzndyeckre U XMMHUUYECKHE CBOMCTBA XpoMma u
€ro COCHHH@HHﬁ, HUX IPUMCHCHUC

85

Baxwuerimme coenMHEHNsI Maprasiia.
[Iepmanranar Kanus, €ro OKUCIUTEIbHbIE
CBOMCTBA




du3znueckue U XUMHYECKHE CBOMCTBA XKejle3a U

86 ero coeauuenuii. [TonydeHre u npuMeHeHHE
CIUTaBOB KeJie3a

87 duznveckue I/IUXI/IMI/IIICCKI/IG CBOWCTBA MEJIH U
e€ COeIMHEeHU, UX TPUMEHEHNE
DU3NYECKUE U XUMUYECKUE CBOMCTBA LIMHKA U

88 €ro COeMHEHN, UX IPUMEHEHHE,
['"MApOKCOKOMITIEKCHI IMHKA
[IpaxTueckas padota Ne 8. Pemenue

89 SKCIIEPUMEHTAIBHBIX 33249 110 TeMe "MeTauibl
MOOOYHBIX MOArpyHH"

90 Penrenve 3a1a4 pa3aM4HBIX TUIIOB

91 O0600111eH1Ee U CUCTeMAaTH3alNs U3YYEHHOTO
Marepuana no teme "Metamibl"

92 KonTposbHas padora mo teme "Meramisr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIIHS OIIHO0K
Ponps xumuu B obecrieueHnN yCTOWYHUBOTO

94 pasButus yesnoBedyecTBa. [loHsTre o HaydHBIX
METO/IaX UCCIIeI0BaHuUs BEIIECTB
HayuHnble npuHIMIBI OpraHu3aIiu

95 XMUMHYECKOTO MPOou3BoACTBa. [IpoMblIlsieHHbIE
CHOCcOObI MOJTYYSHHS BXKHEHIITUX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeIbl
U €ro NocJeICTBUS

97 XuMUs U 310pOBBE YesnoBeka. JlekapcTBeHHbIE
CpeacTBa

08 Xumus num. Ponb xumuu B o6ecriedeHnn
MUIIEBOM OE30MaCHOCTH

99 KocMmernueckue u nap@romMepHbIe CpeacTBa.

BriToBag xumng




Xumus B CTpOUTENLCTBE. BaxkHeumme

100 CTPOMTENbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuabl

101 XuUMHS B CEIBCKOM X03siiicTBe. Opranuyeckue 1
Y MUHEpaJIbHBIC YI0OpECHUS

102 CucremaTtu3zanus 1 000011eHNE 3HaHUH IO 1
TeMe

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 11 kinacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A., JI€Bkun A.H.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

https://edsoo.ru/mr-himiya/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

https://urok.apkpro.ru/
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