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HOACHUTEJBHASA 3AIITMCKA

Pabouas nporpamMMa 1o XMMUHU Ha ypOBHE CpeJiHero oouiero o0pa3oBanus pazpaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanun», TpeOOBaHUHM K pe3ysibTaTaM OCBOEHUS (peepanbHO 00pa3oBaTeIbHON IPOrpaMMbl
cpennero  obmero  obpazoBanus(@OIl  COO), mnpexacraBneHHbix B DepepanibHOM
rocyJapcTBEHHOM oOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XHMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, U OCHOBHBIX MOJOXKEHUH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoilt @enepanun Ha nepuon ao 2025 roga» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XumMHUsT Ha YpPOBHE VYIIIYOJNEHHOTO HW3yuYeHHsI 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4YHOro oOpa3oBanusi ydammxcsi 10-11 kiaccoB. WM3ydeHue mnpenmera,
peam3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, MNPOPHILHOTO OOydYeHUs, MPHU3BAHO
obecrieunTh 0011€00Pa30BATEIEHYI0O U OOLICKYJIbTYPHYIO MOJITOTOBKY BBITYCKHUKOB IIKOJIBI,
H606XOI[I/IMy}O I agarnTainu Uux K 6I)ICTp0 MCHAIOIIHUMCA YCIIOBUSAM KHU3HHU B COLMUYMEC, a TaKIKC
JUIS TIPOJIOJDKCHHS OOydYeHHsI B OpraHU3alUsAX MPOPECCHOHATBLHOTO 00pa30BaHUs, B KOTOPBIX
XUMUS ABJIACTCA OI[HOI71 N3 IMPUOPUTCTHBIX AUCHUIIIINH.

B nporpaMme 1o XuUMUM Ha3HAuYEHHUE TMpPEAMETa «XHUMHS» TOJY4aeT MOJIPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIJIOBJIEHHOCTH 1I€JIeH, COJEPKaHMs, PE3YJIbTaTOB OOY4YeHHSI U TPeOOBaHUN K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHUAETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIHME BBIIOJHIEMbIE
MporpamMMoil Mo XUMUU (QYHKIIHH:

UHPOPMALIMOHHO-METOUYECKAsl,  pealnus3alus  KOTOpod  oOecreuumBaeT  IOJIy4EeHUE
NpPEeCTaBICHUs O LIeNsAX, COAEP)KaHUM, oOIIel cTparernu oOy4eHHs, BOCIIMTAHUS U Pa3BUTHUS
00y4aroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;
OpPraHM3allMOHHO-IUIAHUPYIOLIasi, KOTOpas NpPEeLyCMAaTPUBAET OIpPEIEICHHUE: IPUHILIMIIOB
CTPYKTYPUPOBAHHUS M NIOCIIEI0BATEIbHOCTH N3YUEHHs yUEOHOTO MaTepHaa, KOJIMUECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAO0B K (DOPMHUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcs B paMKax HTOrOBOMN
aTTecTanuu B GopMe eMHOTO roCcy1apCTBEHHOIO IK3aMeHa 110 XUMHUH.

[Tporpamma asst yriyOnEHHOTO U3Y4EHUS! XUMHH:

YCTaHABJIMBACT MHBAPUAHTHOC IMPEAMETHOEC COACPIKAHNC, 00s3aTenbHOE AJId U3YUCHUA B paMKax
OTJIEBHBIX MPOQHIICH, IPEeTyCMaTPUBAET pacpe/IeIeHHe U CTPYKTYPUPOBAHUE €ro Mo Kiiaccam,
OCHOBHBIM COJIEp>KaTeIbHBIM JIMHUSM/pa3/ieiaM Kypca,

AT mpUMepHOe pacrpeesieHne yaeOHOro BpeMEeHU, PEKOMEHTYeMOT0 JIJIsl U3YYEeHUS OTACIbHBIX
TEM;

npeiaraeT IpUMEpPHYIO TOCIeI0BATEIbHOCTh U3yUeHUsI yUeOHOro MaTepuaia ¢ y4€TOM JIOTHKU
MIOCTPOEHNUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEAMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 MHTEPIpETallyio Iele W 3ajad U3Yy4YeHUs MpeaMera Ha yriayOiaéHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro oOIero oOpa3oBaHus,
COZIEpXKATEIbHOM  XapaKTEPUCTUKU  IJIAHUPYEMBIX  pE3yJbTaTOB  OCBOCHHMS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPAMMBI CPETHETO OOIIEro 00pa3oBaHus (JTUYHOCTHBIX, METAPEIMETHBIX,



MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHIOB Yy4eOHO-TIO3HABATENbHBIX JACWCTBUN
o0yu4aro1erocsi 1o OCBOCHUIO COACPKAHUsI IPEAMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B IPOTPAMME MO XUMHH MIPEyCMOTPEHA IPEEMCTBEHHOCTh
¢ 00ydeHueM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIIero o0pa3zoBaHus. 3a MpeielaMu YCTaHOBICHHON
IPOrpaMMOil 0 XUMHUH 00sI3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAep KaHUsS y4eOHOTO
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTHUBHON COCTAaBIIAIONICH, KOTOpast
JOJI’KHA ONPENENSIThCS B COOTBETCTBUU C HAMPABICHHEM KOHKPETHOTO Mpoduiis oOyueHusl.

B coorBerctBUM ¢ KoHuenTyalbHbiMU TosokeHusiMu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeIHero o0111ero 00pa3oBaHus XUMHUs Ha YPOBHE YIi1yOIEHHOTO U3yUYEeHHsI HAlIPaBJIeH Ha
pean3aIyio MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAallOM MOJTYYSHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4Y€HUs CIELHAJIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLUUILUIMH B By3axX U
OpraHu3alUsaX CPEAHEro MPOoQecCHOHATBHOrO 00pa3oBaHus. B 3Toil cBs3M M3yueHHE mpeaMera
«XUMHS» OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha PAacUIMpeHUEe U YriyOJeHHe TeOpEeTUIECKONn U
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BBIOPABIIMX ONMPEACICHHBIA MPpopuiIb 00ydeHus, B
TOM 4YHCIE C TEPCIEeKTHBOW TMOCIEAYIOMIEro TMOIYYeHHs XHMHUYECKOTo o00pa3oBaHUS B
opram3anusax npodeccunoHanpsHOro oopazosanusi. Hapsay ¢ atum, B cBere TpedoBanmii ®I'OC
COO k miaHMpyeMbIM pe3yiabTaTaM OCBOeHHS (enepaiabHO 00pa3oBaTeIbHONW MPOrPaMMBbI
cpeanero oOmiero oOpa3oBaHUs HW3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TaKXKe Ha
pelleHre 3a/1a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHUS 00yJaroImuXcs, Ha (GOPMUPOBAHKE Yy HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH paloHaTu3aniu y4eOHOro Tpyna u 0000IMIEHHBIX
CIoCcOo00B JEATENbHOCTH, UMEIONINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisiloliuMu  IIpeaMeTa «XHUMHUS» Ha YPOBHE YINIyOJEHHOIO HM3YyUEHUS SBIISIOTCS
yrinyonéHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 Heopranudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHuss ®PI'OC COO o paznuuusax 06a30Boro u
yIIIyOJI€HHOTO YPOBHEHM M3y4EHUs IpeaAMETa.

OcHoBy conepxkanusi KypcoB «Opranuueckass xumusi» U «OOmmas M HeopraHU4ecKas
XUMHS» COCTABISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3yuY€HUS INpeaMeTa. DTa CHUCTEMa 3HAHUN IOJIydaeT ONpelel€HHOE TEOPEeTUUYECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpHmIMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriiyOJIéHHOM ypOBHE M3y4YeHHUs TpeaMeTa obecredeHa
BO3MOXXHOCTh 3HAUUTENIBHOIO YyBEIMUYEHHs 00bEMa 3HAHMM O XUMHMUYECKMX OJJIEMEHTax U
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKAHMS PEaKLHUH, PaCCMaTPUBAEMBIX C
TOYKH 3pEHUS XUMUYECKONH KUHETHKU U TEPMOJIMHAMUKU. V3yueHune nepuoanyeckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHHM pu e€ 00pa3oBaHUM U pa3pyLIEHUH, a TAKXKE C TOUKH
3peHusi MexaHu3MoB e€ oOpa3oBaHus. M3ydyeHne TUIIOB peakuil JOMoNHsIeTcs (popMUpOBaHUEM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLEcCcax U DJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHUH PEAKIUOHHON CIOCOOHOCTH
COEIMHEHUH yzensercs 0ocoboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U ME€XaHU3MaX PEeaKIIHi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJepiKaHHWE KYpPCOB XUMHHU YIIyOIEHHOTO YpOBHS
M3YYEHHUS 715 KJIACCOB ONpeAenaEéHHOro npoduiis (T1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0011Iel cucTeMe MpeIMETHBIX 3HAHUH) OKa3bIBAIOT BIUSHUE CMEKHBIE MPEMETHI.



Tak, HanpuMep, B COIEPKaHUH MTPEeMETa ISl KIIACCOB XMMHKO-(U3NIECKOTO MPOoduIst 60ibII0e
3HaUYeHHE OyayT WMETh 3JEMEHThl y4eOHOro marepuasna mo obmei xumuu. [Ipyu mzydeHun
npeaMeTa B JaHHOM Cllydae akUEHT Oy/eT cleslaH Ha OOUIHOCTh METOAOB MO3HAHMS, OOIHOCTh
3aKOHOB ¥ TEOPHI B XUMHH U B (PU3UKE: aTOMHO-MOJICKYIJISIpHAst TeOpHs (MOJICKYJISIpHAst TEOPHS B
¢u3uKe), 3aKOHBI COXpPAHEHUS MacChl M SHEPrUH, 3aKOHBI TEPMOAMHAMHUKH, DIIEKTPOJIN3A,
NPEJICTABICHUS O CTPOCHHUH BEIIECTB U JPYTroe.

B T0 xe BpeMs B cojiepKaHUM MpeaIMeTa ISl KIIACCOB XMMHKO-OMOJIOTUYECKOTO Mpodus
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHHuYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTh Jis 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUS XUMUYECKOM OpraHu3aluu KIETKU Kak
OMOJIOTUYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOZST, K IPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U Jpyrue. [Ipu stom
3HaHUSA O COCTaBE M CBOMCTBAxX IIPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEIECTB
CIIy’KaT OCHOBOM JJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], MUIIEBAPEHUS.

B numane ¢opmupoBaHUS OCHOB HAayyHOI'O MHUPOBO33PEHHUS, OCBOEHHUS OOIEHAY4HBIX
METO/I0B IIO3HAHMS U OIbITa MPAKTUYECKOTr0 NPUMEHEHHUSI HayUHbIX 3HAaHUH M3y4YeHUe MpeiMeTa
«XuMU» Ha yri1yoaéHHOM yYpOBHE OCHOBaHO
Ha MEXIIPEAMETHBIX CBS3SX C Y4€OHBIMM IpPEAMETAaMH, BXOJSAIIMMH B COCTaB IPEIMETHBIX
oOnacreil «EcTecTBEeHHO-HAayuUHBIE TPEAMEThIY, «MaTemaTuka u nuHpopMaTuka» 1 «Pycckuii a3bIk
U JINTEpaTypar.

[Tpu m3yueHnn ydeOHOTO mpeaMera «XUMHS» Ha YriyOJIEHHOM YpOBHE TakXe, KaK Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
NIEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAaHHE OCHOB HAyKH XHMMHUHU Kak o00JjacTu
COBPECMCHHOI'O0 €CTCCTBO3HAHUA, HpaKTquCKOﬁ JCATCIIBPHOCTU 4YCJIOBEKA ©W OJHOI'O U3
KOMITOHCHTOB MHUPOBOMW KYJIbTYphI. PelmieHue 3Toi 3a1aun Ha yriryOJIEHHOM YpPOBHE W3YyYCHUS
npeMeTa MPEANoIaraeT peain3alnio TaKuX Ieel, Kak:

dbopMHUpOBaHUE TPEACTABICHUN: O MaTEPUAIBHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHUM TPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ Beayllen
ponmn B 0OECIEUEHUHM YCTOWYMBOTO PAa3BUTHUsI YEJIOBEUECTBA: B pEHICHUU MPoOsieM
HKOJIOTMYECKOM, YHEPTeTHUECKON U MUIIEBOW O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MaTEpHUAJIOB, HOBBIX HMCTOYHHUKOB OHHEPrUM, B OOECICUEHHH PAIMOHATBLHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYyphl UeJIOBEKa, a TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIICHUS K CBOEMY 370POBBIO U MPUPOJIHOM Cpelie;

OCBOCHHE CHCTEMBl 3HAHHMM, JIEKAIIUX B OCHOBE XHMMHUYECKON COCTaBJIAIONIEH €CTECTBEHHO-
HAay4YHOW KapTUHBI MUpa: QyHIaMEHTAIbHBIX MMOHATHUN, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHUHM BEILIECTBA HA Pa3HbIX YPOBHIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIPHOM, O TE€PMOAMHAMHYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHUSA
XUMHUYECKHX PEeaKlui, 0 XUMUYECKOM DPAaBHOBECHH, PacTBOpPAX M JUCIEPCHBIX CHCTEMax, 00
00IIMX HAYYHBIX MPUHIIAMIAX XUMHUYECKOTO TTPOU3BOJICTBA;

dbopMupoBaHHe Yy OOYYArOMIMXCS OCO3HAHHOTO MMOHUMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU I OOBSICHEHHS KITFOYEBBIX HACH W MPoOJeM COBPEMEHHOW XMMHH, IS
OOBSICHEHUS! W TIPOTHOZMPOBAHMS SBICHUHN, HWMEIONINX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PENICHHS MPOOJIeM, CBSI3aHHBIX ¢ XMMHUEH, MPOrHO3UPOBAHMSI, aHATIN3a U OIIEHKH C
MO3UIUI  DKOJIOTUYECKOW O€30MacHOCTH TOCIEACTBUI OBITOBOW M  MPOM3BOACTBEHHOU
JIEATEIIbHOCTH YEJIOBEKA, CBSA3aHHOW C XWUMHYECKHM IPOU3BOJCTBOM, HCIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yriyOJieHne MPEACTaBICHUN O HAyYHBIX METOJIaX TMO3HAHUs, HEOOXOMUMBIX I TPHOOpPETEHUS
YMEHHI OPHEHTUPOBATHCS B MHUPE BEUIECTB M OOBSCHEHHS XUMUYECKUX SIBICHHMA, MMEIOIIUX
MECTO B IPUPO/IE, B MPAKTUYECKOMN AEATETbHOCTH U MOBCEIHEBHOM )KU3HH.



B mane peanu3zanuu TepBOOYEPEHBIX BOCIUTATENBHBIX M PAa3BUBAIOIIUX (YHKIIHMA
LEJIOCTHOW CHCTEMbI CpelHero o0Iiero oOpa3oBaHMsS NMpPU H3YUYEHUH IpenMera «XuUMUs» Ha
yrIIyONnEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 33/1a4H, KaK:

BOCIIHUTaHHE YOCKIEHHOCTH B IO3HABAEMOCTH SIBJICHUW TPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JACTH TEOPETHUSCKUX M MPHUKIIAIHBIX HCCICIOBAaHUN B XUMHUH, (popMUpOBaHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, HHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpPMUPOBAHME y HUX CO3HATEIBHOIO OTHOILICHHS K €aMoOOpa3OBaHUIO U
HETPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHUIO YCHEITHOW NMPOPECCHOHATBHONH M OOIIeCTBEHHON
JESTEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO M MOTPEOHOCTH B 370POBOM
o0pase K13HH;

(dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIONIOIB30BAHMS, PA3BUTHE YKOJIOTHIECKOM
KYJIBTYPBI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.

OO0111ee yuCII0 YacoB, MPEyCMOTPEHHBIX [T U3YYE€HUS XMMUU Ha YTII1yOJI€HHOM YPOBHE CPEIHEr0
oOuiero oopazoBanus, coctaBiser 204 yacos: B 10 knacce — 102 yaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B Heen0).

COJAEP/KAHUE OBYYEHUSA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI opranuquKoﬁ XUMMUH.

[IpenMeT W 3HAaYeHWE OPraHUYECKOM XHWMHUHU, TPEICTaBICHHE O MHOT000pa3uu
OPTraHUYEeCKUX COCTUHEHUM.

DONEeKTPOHHOE CTPOEHHE aToMa yIJepojaa: OCHOBHOE W BO30YXAEHHOE COCTOSHHS.
BasnentHbele BO3MOXKHOCTH aToOMa yriepoja. XUMHUYecKas CBSI3b B OPraHUYECKUX COCTUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX opOHuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJECHTHOMN
cBsi3U (OOMEHHBIN U TOHOPHO-AKIENTOPHBIN ). THUITBI IepeKpbIBaHHS AaTOMHBIX OpOUTaNeH, G- U T-
cBs3u. OnuHapHas, ABOWHAs W TpoWHas CBa3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJAx
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajguKkale, Hykieoduie u ameKTpodure.

Teopuss cTpoeHHs opraHudeckux coeauHeHuil A.M. byrtinepoBa M CcOBpeMEHHBIE
IIPEJICTABJIEHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHNUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIUHEHUH.
MonekynspHeie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYsbl pa3WYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, CKeineTHad. M3omepusa. Buasl wH30oMepuUH: CTPYKTypHas,



MPOCTPAHCTBEHHAS. JJEKTPOHHBIE J(PQPEKTHI B MOJEKYlIaX OPraHUYECKUX COCIUHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBIN (D PEKTHI).

[IpencraBienue o KiaccupuKauu opraHndeckux BemiecTB. [loHsaTHe 0 QyHKIMOHATBHOM
rpynme. 'omonorus. ['omonoruueckue psabsl. CucremMarnueckass HOMEHKJIATypa OpraHUuYeCKUX
coenuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOennoct W Kiaccuukanuss  opraHmdyeckux  peakuuil.  OKHCIUTENbHO-
BOCCTAaHOBHUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XHUMUHU.

OKCIEepUMEHTAIbHBIE METOJbl W3YYCHHs BEIIECTB W WX IMPEBpallleHUui: 03HAKOMIICHHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, OMBITHI IO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (IJIaBiIeHHe, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHUPOBaHHE MOJIeNICH MOJIEKYJI OPTaHUYECKUX BEIECTB.

Yriaesogopoabl.

Anxanbl. ['oMosornueckuii psii ajikaHoB, oOmast Gpopmysia, HOMEHKIATYpAa U U30MEpHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ allKaHOB, SP3-THOpUAM3AIUS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA AJTKAHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLMU 3aMELICHUA, U30MEpU3ALUH, NETUIPUPOBAHNS,
LUKJIA3A0UY, [IAPOJIN3a, KpEKUHra, ropeHus. lIpencraBieHne o0 MexaHuU3Me peakIui
pPaavKaIbHOIO 3aMEILECHHUS.

HaxoxaeHnue B mpupoac. Crioco05bl IMOJIy4CHHA U IPUMCHCHHUC aJIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HoMeHKIaTypa U uzoMmepus. OCOOEHHOCTH CTPOSHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH) LUKI0adkaHOB. CrocoObl MOMyYeHHs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. 'oMmosiorudeckuit psii alikeHoB, o01ias hopMmysa, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, Sp>-THOpHUIM3alMs aTOMHBIX OpOHTanen
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reomerpudeckas (uc-TpaHc-) nzomepus. Gusnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: PEAKLUM IPUCOCAVHEHUS, 3aMEIIECHHUA B O-
MIOJIOXKEHUE TIPU JBOWHON CBS3M, NOJMMeEpU3aluu M okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI NOTYYEHHS U IPUMEHEHHUE aJIKEHOB.

AJIKa/IMEeHBI. Knaccuduxanus aJIKaJINEHOB (conpsiKEHHBIE,
U30JIMPOBaHHbIE, KyMyauposannvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. IlonmmMepusanus conpspKEHHBIX
nueHoB. CriocoObl MOTy4eHHs U TPUMEHEHUE aJlKa/IieHOB.

AnkuHbL. ['OMOJIOTHYECKUH psAJl AIKUHOB, 00IIast popmyiia, HOMEHKIATypa U W30MEpHs.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AlIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepogma. dusmyeckre CBOWCTBA aTKWHOB. XWMHUYECKHE CBOMCTBA: PEAKIUH
MIPUCOCTUHECHMS, TUMEPU3AINN U TPUMEPHU3ALUU, OKUCIeHUsI. KHUCIOTHBIE CBOMCTBA aJIKWHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakIMH Ha TPOHHYIO CBs3b. CrOoCcOObI
MOJTYYCHUS U IPUMEHEHUE AIKUHOB.

ApomaTtudeckue yrieBoopoabl (apeHbl). 'omonorudeckuii ps apeHoB, oOmiast popmya,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30Ia.



dusnueckue CBOICTBAa apeHOB. XMMHUYECKUE CBOICTBa OEH30JIa M €ro rOMOJIOTOB: PEaKLUU
3aMeIleHus] B OEH30JIbBHOM KOJIBLIE U YIJICBOJOPOJHOM pajMKaje, peakluu MPUCOEAUHEHMUS,
OKHCIIeHHe roMonoros 6exzona. Ilpeacrasnenne 06 OpHEHTHPYIOIIEM ICHCTBUY 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha IPUMEpPE AIKWIBHBIX PaJAMKalOB, KapOOKCHIIBHOM, I'MIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Momumepusarust ctuposa. CriocoObl MoJIydyeHHs U IPUMEHEHUE apOMAaTUYECKUX YTII€BOAOPOIOB.

[Tpupoausrii ra3. IlomytHeie HedTsHBIE Ta3el. Hedth u €€ mpoucxoxaenue. KameHHbIN
yroiib W TPOAYKTHl ero mepepadorku. CrocoObl mepepaboTKu HepTH: MEepPEeroHKa, KPEeKWHT
(TepMHUYECKHH, KaTaquTU4YeCKuid), pudopmunr, nmupoiu3. [Ipoaykrel nepepaboTku HedTH, UX
MPUMECHECHUE B IPOMBIIIIICHHOCTH U B OBITY.

I'eneTnueckas CBA3b MCKAY pa3JIMIHbIMU KJIAaCCaMH YTJICBOJOPOIAOB.

OIEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakuum 3aMenieHus
rajoresa Ha T'HMAPOKCOIPYIILY, HUTPOIPyIIly, HMaHOTPYIIy, aMuHorpynny. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOIO pacTBopa Iénouu. Bzammonelicteue
JUTAIOTCHAJIKAHOB C MarHMeM M LHMHKOM. IIoHATHE O MEeTa/uIoOpraHu4eCKUX COCAUHEHUSIX.
Vcnonb30BaHue TraJoOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHUKE M IpPU CHHTE3E
OpPraHNYECKHUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl W3YYEHHs BEIIECTB M WX [PEBPALICHUN: U3yuyeHUe
(bU3MUECKUX CBOMCTB YIiIeBOIOPOJIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX pPeaKIUil yrieBo10po10B
pa3IuYHBIX KiaccoB (oOeclBeurBaHME OPOMHOM WJIM MOJHOM BOJABI, pacTBOpa I€pMaHraHaTa
KaJIMsl, B3aUMO/JIEHCTBUE alleTUIICHAa C aMMHAaYHbIM pacTBOpoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yriepoja ¥ BOJOpPOJAa B OPraHMYECKHX BEIIECTBaX, INOIY4YEHHE JTHUJIICHA U
U3y4eHHE €ro CBOMICTB, O3HakomyieHHe ¢ Kojutekuusamu «Hedptb» u «Yromp», ¢ oOpasuamu
IUIACTMACC, KaydyKOB M PE3UHBI, MOJEIUPOBAHME  MOJIEKY]I  YIJIEBOAOPONOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciiopoacoaep:kamyme opraHudeckne coeTuHeHNsI.

[IpenenbHble opaHOATOMHBbIE cnUpThl. CTpoeHHE MOJEKya (Ha MpUMEpe METaHoJa U
sTanona). 'omonornueckuii psj, odmas Gpopmyina, u3oMepus, HOMEHKIATypa U KiIacCH(pHUKaIIUSL.
@uznyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIAMH CIIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIIUY 3aMEILEHUS, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJICHCTBHE C OPraHNYECKUMHU U HEOpraHMYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJITHOATOMHBIE crUpPTHL. JleficTBHE 3TaHONAa WM MeETaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U MPUMEHEHHE OHOATOMHBIX CITUPTOB.

[Ipocteie a¢hupsl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3NUECKUX U XUMHUUYECKHUX
CBOJNCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJIICHITIMKOJIb W TJIMICPHUH. dusznyecknue M XUMHUYECKHUE
CBOICTBA: pCaknuun 3aMCIICHHA, BSaPIMO,Z[efICTBPIe C OpPraHNM4CeCKUMHU U HCOPraHUYCCKUMU
KHCJIIOTaMU, KAQ4YC€CTBCHHAA PCAKIKUA Ha MHOIOAaTOMHBLIC CIIMPTHI. HpeHCTaBHeHI/Ie O MEXaHHU3MEC
pCaKL[I/Iﬁ HYKJ'ICO(l)I/IJIBHOI‘O 3aMCIICHMAA. I[CflCTBHC Ha OpraHu3M YCJIOBCKA. CnocoObl MOJIYUYCHUA
U MIPUMCHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enon. CTpoeHHne MOJIEKYIIbl, B3aUMHOE BIMSIHHE THJIPOKCOTPYMIBI U OEH30JIBHOTO si/ipa.
Odusnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMyYeHUS W MpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJa.

KapOoHunbHBIE COEAMHEHUS — albAErHIbl M KETOHBl. JJEKTPOHHOE CTPOEHHE
KapOOHMIIBHOM rpymmbl. ['OMonOruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKiaTypa. dusudeckue CBOWCTBA albACTUIOB M KETOHOB. XHUMUYECKUE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHnus. OKHCIEHUE allbJIernJIoB,
Ka4eCTBEHHbIE peakiuu Ha anbaeruipl. CrocoObl MONyuyeHUs W NPUMEHEHHUE albJeruJ0oB U
KETOHOB.

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KucioT. M3omepuss m HomeHkiarypa. ®Dusndeckue CBOICTBA OJHOOCHOBHBIX
npeenbHBIX KapOOHOBBIX KUCIOT. BOopoiHbIE CBS3H MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOMCTBA, PEaKUUs 3TCpUPHKALUK, PEAKIHH C Y4acTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbMHOW KHCIOTHL. [loHATHE O
HPOU3BOAHBIX KapOOHOBBIX KUCIIOT — CIOKHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HEMPEICTbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JUKApOOHOBBIX
KUCIIOT, THAPOKCHUKAapOOHOBBIX KHCIOT. llpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, UHONEH08ds KUCAOTEL.  CrocoObl
NOJTY4eHHS ¥ TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxubie ¢upsl. ['omonorudeckuii psa, obmas Gopmyna, u3oMepuss 1 HOMEHKIIATypa.
dusznyeckre ¥ XMMAYECKHE CBOWCTBA: THAPOJIN3 B KUCIIOW U IIEIIOUYHOU Cpe/Ie.

Kupsl. Ctpoenue, pusnueckre U XMMHUYECKHUE CBOMCTBA MKUPOB: THIPOIU3 B KUCIOU U
men049Hoi cpene. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKAIIMX OCTATKU HETIPEIEIbHBIX KUPHBIX
KkucnoT. JXKupsl B mpupoe.

MEI714 KaK COJH BBICIIHUX Kap60HOBBIX KHCJIOT, UX MOIOIIIECC JIENCTBHUE.

OOmass xapaxktepuctuka yrieBoaoB. Kiaccuduxamus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pYyKTO3a, rajakrosa, pubdosa, Ae30Kkcupudo3sa.
®dusnueckue CBOWCTBA U HaXOXkAeHUeE B Ipupoae. PoTocnHTe3. XMMUYECKUE CBOWCTBA TIFOKO3bI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U aJIbJETHIHOM IPYII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TprMeHeHHe TIII0KO3bI, €€ 3HAYCHHUE B XKU3HEEATEIbHOCTH Oprauus3ma. Jlucaxapuisl: caxaposa,
MaJbTO3a W JIAKTO3a. BoccTaHaBnmBaromume 1 HEBOCCTAHABIMBANOIINE AMcaxapuiel. ['naponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmani, TJIMKOTEH U
nemnono3a. CTpoeHHEe MaKpOMOJIEKYJ KpaxMmana, TIMKOIeHa WU Le/unrosio3bl. Pusnueckue
CBOMCTBA KpaxMaja U LEUII0JI03bl. XMMHUYECKUE CBOMCTBA Kpaxmala: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBA LEIJIIONO3bl: THIPOIN3, NOJIydeHue 3(upos
1esuTos036l. [oHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIEepUMEHTAIbHBIE METO/bl M3YYEHHs BEMIECTB W HUX IpEeBpalleHUu: pacCTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIMPTa
B aJIbJIETHU]] Ha PACKaJIEHHON METHOM IPOBOJIOKE, OKHUCIEHHE STHIIOBOTO CIHPTa JUXPOMATOM
KaJust (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMU HA allbJETH/bI (C
ruapokcuaoM auammuHcepeOpa(l) u  rugpokcumom wmenu(Il)), peakuus ruMnepuHa  c
runpokcugoM menu(Il), xummuueckue cBoiicTBa pacTBOpa YKCYCHOW KHMCJIOTHI, B3auMoJIeiicTBHE
pacTBopa rroko3bl ¢ ruapokcuaom meau(ll), BzammoselricTBre Kpaxmana C MOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHBIE
3upHI».




A30TcoaepKalue OpraHnyecKue coeTHHeHUsl.

AMUHBI — OpraHMYecKMe MpOU3BOJAHBIE ammuaka. Kriaccudukamuss aMUHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHHE MOJEKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCcKHe CBOWCTBA. XMUMHUYECKOE CBOMCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIC CBOICTBa, AJIKHMJIMPOBAHUE, B3aUMOJCHCTBHE MEPBHUUYHBIX
aMHUHOB C a30TUCTOM KuUcI0TOU. CONM aJIKUIaMMOHHS.

AHUIMH — NIpeCTaBUTENb aMUHOB apoMaruyeckoro psaa. Ctpoenue aHuianHa. B3anmHoe
BJIIMSIHUE TPYII aTOMOB B MoJjieKyje aHwiInHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakuun Ha aHWinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u usomepusi. OTAeNbHbIE IPEICTaBUTENN 0.-aMUHOKHUCIIOT:
[JIMIMH, aJaHuH. @U3nyeckre CBOMCTBa aMUHOKUCIOT. XUMHUECKUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPTaHNYECKUX COCIMHEHUH, PEaKIys OTMKOHICHCAIINH, 00pa30BaHUe MENTHIHON
cBs3U. buonornyeckoe 3HayeHne aMUHOKUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku xak npupoabie monuMepsl. [lepBuyHas, BropudHasi U TpeTUYHAsS CTPYKTypa OEIKOB.
XUMHYECKUE CBOWCTBA OCITKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEAaKIIMK Ha OCIIKH.

3KCH€DHM€HT&HLHLIG MCTOJbI U3YYCHUA BEIICCTB U UX HDCBDaHICHI/Ifli PAaCTBOPCHUC 0OeIKoB
B BOJC, ACHaATypalus;d 0eaKoB IIpu Harp€BaHuK, LNBCTHBLIC PpPCAaKIIUKW Ha 6CJ'IKI/I, peUICHUC
SKCHICPUMCHTAJIBHBIX 3aJa4 I10 TEMaM «A30Tc0;[ep>1<amne OpTraHU4Y€CKUC COCAUHCHUA» U
«Pacmo3naBanue OpraHU4YCCKHUX COCHHHGHHﬁ)).

BLICOKOMOJICKyJIﬂprIe COCIMHCHHUA.

OCHOBHBIC ITOHATUS XUMHH BBICOKOMOJICKYJIAPHBIX COC}II/IHGHI/If/'Ii MOHOMCp, HNOJIUMCED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMEpHU3AlNN, CPCAHAA MOJICKYIISIpHAA Macca. OcHOBHBIE
MCTO/JIbl CHHTEC3a BBICOKOMOJICKYJIAAPHBIX COGI[I/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJUKOHACHCA V.

HOJ'II/IMCpHI)IG MaTcpurabl. ITmacT™maccel (HOHI/ISTI/IJ’ICH, MMOJIMIIPONHIICH, ITOJIMBUHUJIXJIOPU,
HOJUCTHPOJ, HOTUMETHIMETaKpUiIaT, HOJIUKapOOHAThI, MOMUATUIIeHTepedTanar). Y THIn3anus u
nepepaboTKa IIacTUKa.

OnacToMepbl:  HATypajdbHBIH  KaydyyK, CHHTETHYECKHE Kaydyku (OyTaJIueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HarypanbHbBIE (XJIOMOK, IMIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tomumeps! cenuaabHOro HazHaueHHs (TeQIIOH, KeBIap, JIEKTPONPOBOISIIUE TOJIUMEDHI,
OunopasiaraeMble OJIUMEPHI).

SKCHCDI/IMCHTEUIBHLIC METOJIbl M3YYCHHUS BEIIECTB M HX IIPEBpAIICHUN: 03HAKOMJICHHE C
06p33HaMI/I OpUPOAHBIX M HCKYCCTBCHHBIX BOJIOKOH, ILTaCTMacC, Kayd4yKoB, PpCHICHUC
SKCIICPUMCHTAJILHBIX 3a/la4 11O TCMC «Pacro3HaBaHue MIaCTMAcC U BOJIOKOH.

PacuérHble 3a1aun.




HaxoxxneHne MonekyIsspHOH (pOpMyIbl OPraHUYECKOTO COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIAX B €ro COCTaB, HAXOXICHHE MOJICKYJSIPHOH (DOpMyIBI OpraHUYEcKOro
coeuHEeHus 1Mo Macce (00BEMY) MPOTYKTOB CrOPaHHUs, IO KOJTUYECTBY BellecTBa (Macce, 00bEMY)
NPOAYKTOB PEAaKIMW W/WIN HMCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOPMYIIBI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIHM CIIOCOOOB TOIy4YEHHUS,
OTIpEIeIICHUE JIOJTU BBIXO/IA IPOJAYKTA PEAKIIMH OT TEOPETUIECCKH BO3MOXHOTO.

MeXnpeIMETHRIC CBA3H.

Peann3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3Yy4YEHUHM opraHuydeckoil xumuu B 10 kmnacce
OCYIIECTBIISICTCSl 4Yepe3 HMCIOJb30BaHWE KaK OOMIMX ECTECTBCHHO-HAYYHBIX IMOHSATHH, TaK WU
MOHSATUHN, TPUHATHIX B OT/ACIBHBIX MMPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTecTBEHHO-HAyYHbIE IOHSTHA: SIBICHHE, HAaydyHBIH (pakT, rumoresa, TeopwHs,
3aKOH, aH&JIW3, CHHTE3, KilaccupUKanus, HaOIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIElNb,
MOJIEJIMPOBaHUE.

®du3uka: MaTepus, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb,
BEIIIECTBO, TeNo, 00BbEM, arperaTHOe COCTOSHHE BELIeCTBA, (PM3UYECKUE BEIMYMHBI, €IMHULIBI
U3MEPEHMS, CKOPOCTh, SJHEPTHsA, Macca.

Buonorus: xierka, opraHu3M, SKocucTema, onocdepa, MeTaboIM3M, HACIECICTBEHHOCTD,
aBTOTPO(HBIM M TETEPOTPO(HBIA THUIT NMUTaHUSA, OpoXeHUE, (POTOCHHTE3, IbIXaHHE, OCIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

Feorpa(bnﬂ: ITIOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO.

TexHomorus: IMUIICBBIC MMPOAYKTBI, OCHOBBI PAlUOHAJIILHOI'O IMUTAHUA, MOIOIIUEC CPEACTBA,
MaTCepHraJIbl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC

OBIIAA N HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sjiep. XuMuueckuid anement. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000JI0OYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenernenue
AJIEKTPOHOB 10 AaTOMHBIM OpOUTAISIM. DJIEKTPOHHBIE KOH(UTYypallMM AaTOMOB 3JIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

[lepuonuueckuii  3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX  DJIEMEHTOB
I .. MenneneeBa. CBsizb NMepuOAMYECKOro 3aKkoHa W [lepmoamyueckoil CUCTEMbl XUMHUUYECKHX



AJIEMEHTOB C COBPEMEHHOM TEOpUel CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIMIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMudeckasi CBsI3b. BHUABI XMMHUECKOM CBSI3M: KOBAaJICHTHAS, MOHHAs, METaJLUITMUECKas.
MexaHn3MbI oOpa3oBaHHs KOBaJICHTHOM CBS3U: OOMEHHBIH
U JOHOPHO-aKIENTOPHBIM. DHeprus W JIMHA CBs3U. [loJIpHOCTH, HANpPaBIEHHOCTh U
HACHIIAEMOCTh KOBaJE€HTHOU cBsi3U. KpaTHbie cBsizu. BogopoaHas cBsizb. MeXMOJIEKYISIpPHBIE
B3aNMMO/ICHCTBHS.

BanenTHOCTP M BajEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpbI
MOJICKYJ C HMX TEOMETPHYECKHM CTPOCHHEM (Ha MpHMEpe COCTUHEHHUU DIIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBinenne o0 KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeib, JIMTAHABI. 3HAUCHHWE KOMIUICKCHBIX coeauHeHuid. [loHatue o
KOOPJMHAIIMOHHOM XHUMHUH.

BemiectBa MOJEKYISApHOTO M HEMOJIEKYJISPHOTO CTpOeHHsS. THIBI KPUCTAUIMYECKUX
pemeéToK (CTPYKTYpP) U CBOMCTBA BEIIIECTB.

[Tonsitue o mucnepcHbIx cuctemax. Mctunnasie pactBopsl. [IpencraBienne 0 KOJTOUIHBIX
pactBopax. CrnocoObl BbIpaKEHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas  KOHLEHTpanus. HacelllleHHble ¥ HEHACBIIIEHHBIE  PAaCTBOPHI,
pactBopuMOCTh. Kpucramnoruaparsl.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BENICCTB. |pUBHAIBHBIC HA3BAHHS
OTZAENBHBIX MPEACTABUTENICH HEOPTaHUUECKUX BEILIECTB.

Knaccugukarus XuMHYeCKHUX peakiuil B HEOPraHMYeCKol U OpraHn4ecKoil XuMun. 3aKoH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHHs] M NPEBPAIICHUS] YHEPrUU NPU XUMHUYECKHX
peakuusax. Temnosbsle 3h(HeKTb XUMUUECKUX peakuuil. TepMOXUMUUECKUE ypaBHEHHUS.

CKOpOCTL XUMHYECKOMN pc€aKkuuu, €€ 3aBHCHUMOCTbh OT Ppa3JINYHBIX (I)aKTOpOB. I'omorenHsie 1
TCTCPOTCHHLIC PCAKIIUU. Karanus n KaTaJIn3aTopkI.

O6paTI/IMBIe n HCO6paTI/IMHe pCaKIuu. XHUMHYECKOE paBHOBECHC. KoHcTranTa XUMHYECKOT0o
PaBHOBECHA. q)aKTopI)I, BJIMAIONIME HaA IIOJOKCHHUEC XUMHUYCCKOI'0 paBHOBECHUA: TEMIICpaTypa,
JAaBJICHUC U KOHIICHTpAWU BCIICCTB, YHACTBYIOIIUX B PCAKINU. HpI/IHHI/IH Jle IllaTenne.

OnexTtponuTtnueckass juccoruanus. CuibHble U cnabble  HMeKTpoiauThl. CTeneHb
nucconnanuu. Cpena BOJHBIX PACTBOPOB: KUCJIOTHAs, HEUTpalibHas, IienoyHad. BomopoaHslil
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiuu nonnoro ooMeHa.

OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIC peakinuu. CreneHb oOkucHeHHs. OKHCIUTENIb U
BOCCTAaHOBUTENb. [IpOIECCHl OKHUCIECHHS W BOCCTAHOBIICHMs. BakHEHIIHE OKUCIUTEIH U
BOCCTaHOBUTENU. METO/T 37IEKTPOHHOTO OajaHca. DJIEeKTPOJIU3 paCTBOPOB U PACILIABOB BEIIECTB.

OKCIIEPUMEHTATbHBIC METOJbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUUN: Pa3IOKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalU3aToOpa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
IPOBEJCHNE peakuuid HMOHHOrO OOMEHa, OIpeleleHHe Cpeabl pacTBOPOB C IOMOIIbIO




UH/IMKATOPOB, U3Y4YEHUE BIMSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOH peakluu U
MIOJIOXKEHUE XMMUYECKOTO PABHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxenne HemeTauioB B [lepuomuveckoil cucTeMe XHUMHYECKHX — JJIEMEHTOB
J.W. MenneneeBa U OCOOCHHOCTH CTPOCHHS MX aromMoB. Du3nueckue CBOMCTBAa HEMETAJLIOB.
AJoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. INonydenue, ¢pusnueckue U XMMHUYECKHE CBOWMCTBA: PEAKIUU C METAUIAaMU U
HEMeTaJlJIaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. [ apuibl. TOMINBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B MpHpoje, CIOCOOBI MOTYYeHHs, (PU3NYECKUE U XUMHYECKHE
cBoiicTBa. ['asioreHoBOOpOABl. BakHelme KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOrCHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs raoreHoB. [IpruMeHeHre raloreHoB 1 ux
COCMHECHUM.

Kucnopon, o30H. JlaboparopHble U NPOMBIIUIEHHBIE CHOCOOBI MOJIy4EHHs] KHCIOPOJA.
dusnyuecKkue 1 XUMHYECKUE CBOMCTBA U IPUMEHEHUE KHCI0poa U 030Ha. OKCHU/IbI M IEPOKCHIBI.

Cepa. HaxoxxeHue B mpupo/ie, ClIocoObI oTydeHust, (U3NIeCcKre i XHMUICCKUE CBOMCTBA.
CepoBonopon, cyabduabsl. Oxcun cepsi(1V), okenn cepbi(VI). CepHuctas u cepHast KUCIOTHI M UX
cosu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeHeHne cepbl U €€ COeJMHEHU.

A3oT. Haxoxenue B mpupo/e, criocoObl NOTy4eHus, (PU3NIECKHe U XUMHUYECKIE CBOHCTBA.
Ammuak, HUTpUAbL. OKcHIbl a30Ta. A30THUCTast M a30THAs KUCIOTHI M MX coyid. OcoGeHHOoCTH
CBOMCTB a30THO KUCIIOTHI. [IpuMeHeHune a3ora u ero coeIMHEHUNH. A30THbBIE YA0OOPEHHUS.

®ochop. Haxoxnenue B mpupoie, CoOCOObl MONydeHUs, (PU3NUYECKHE U XUMHUUYECKHE
cBoiicTBa. @ocouas u pochun. Oxcunasl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y100peHUs.

VYraepon, HaxokAeHHWE B HpUpoje. AJUIOTponHble Mogudukanuu. Dusnueckue U
XUMHYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcun yraepoaa(ll), okeun
yraepona(IV), yronbHas kuciaora u e€ coiau. AKTUBUPOBAaHHBIN yroib, agcopouus. DysiepeHsl,
rpadeH, yrnepoaHsle HAaHOTpYOkH. [IprMeHeHne NpocThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOIAOM,
U €ro COCIVHECHUMN.

Kpemuuii. Haxoxnenue B mpupoje, cocoObl MOMydeHUs, (GU3NYecKHe M XMMUYECKHe
cBoiictBa. Okcun kpemHus(I1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coequHeHuil. CTEKIO0, €ro MOJIy4eHNE, BUABI CTEKIIA.

[Tonoxenue metamioB B [lepuoandeckoit cucreMe XMMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTaylioB. O0mue pu3nyeckue cBONCTBAa METAJUIOB.
[TpumeHeHnue MetannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DIEKTPOXUMHUYECKUN Psil HAMPsDKeHUH MeTaiiioB. OO1re crocoObl MOMydeHHs] METAIIIOB:
TUIPOMETAJUTYPIrUsl, MUPOMETAILTYPIHs, dJIeKTpoMeTanyprus. [IoHsTHe 0 KOppO3UH METAIUIOB.
CniocoOblI 3aIIUTEI OT KOPPO3HH.



OObmas xapakrepuctuka metamwioB [A-rpymnmsl Ilepuonudeckoil cuCTeMbl XUMHYECKUX
anemMeHTOB. Hatpuii u xanuit: monydenue, pu3nyeckne M XMMUYECKUE CBOMCTBA, IPUMEHEHHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynmnsr [lepruoaunueckoil cucTeMbl XMMHUYECKHUX
3JIEMEHTOB. Maruuii ¥ KajabLUii: ojgydeHue, pU3nuecKkue 1 XMMUYecK1e CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U X coeArnHeHUH. JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.

ANIOMHUHHHR: TIONy4eHHe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHblE CBOICTBa OKCHJA M TUAPOKCHIA ATOMHUHMI,
TUAPOKCOKOMIUIEKCHI AIFOMUHUS.

OO6mas xapakrepucTuka MeTawioB nobouHbix noarpymnm (b-rpymnm) Ilepuoaunueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

Du3nYecKue ¥ XUMUYECKHE CBOMCTBA XpoMa U ero coeAnHEeHH. OKCHUIBI U THIPOKCH/IBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl ¥ ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
[TorydeHnue u mpuMEHEHUE XPOMa.

®usnueckue M XMMHYECKME CBOMCTBA MapraHua M €ro CcoeluHeHui. Baknenmue
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kanus,
€r0 OKHCIIUTEIBHBIE CBOWCTBA.

Ou3nyecKkue U XMMHUECKHUE CBOMCTBA Xkele3a U ero coequHeHnil. OKCUAbI, TUIPOKCUIIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe Keje3a U ero CIJIaBoB.

®u3nyecKue 1 XMMHYECKHE CBOMCTBA MEAU U €€ coenrHeHuil. [lonydyenne u npuMeHeHue
MEJIU U €€ COCTMHEHUN.

I_[I/IHKZ IMOJIy4YCHHEC, (I)I/I3I/ILIGCKI/IG 1 XUMHYECKHE CBOICTBA. AM(l)OTCpHBIe CBOMCTBA OKCHnaa u
TUAPOKCHUIA HMHKA, THAPOKCOKOMIIJICKCHI IMHKA. HpI/IMeHeHI/Ie OUHKa 1 €10 COGHHHCHHﬁ.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIlIEHUN: n3y4eHrue o0pas3ion
HEMETaJJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHUs B KUCIOPOJE, M3yYEHHE KOJUICKIIUU
«MeTannsl U CIJIaBbl», B3aUMOJCHCTBUE MIETOYHBIX U MIEIIOYHO3EMENbHBIX METAJUIOB C BOJOU
(BO3MOKHO MCIIOJIH30BAHNE BHIEOMATEPUAIIOB), B3AaMMO/ICHCTBHE ITMHKA M XKeJle3a C PacTBOpaMu
KHUCTIOT U IIeNIouel, KaueCTBEHHbIE PEaKI[Mi Ha HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOJA U
KaTHUOHBI METAJIJIOB, B3aHMOHeﬁCTBH€ THAPOKCHUIAOB AJIIOMUHHA U HUHKA C paCTBOpaMH KUCJIOT U
nienoueH, pereHne dKCIepUMeHTAIbHBIX 3aa4 1o TemaMm «[ anorensi», «Cepa u e€ CoOeqMHEHUSI,
«A30T u pochop u ux coeguHEeHUsD», «MeETAMIBI TIABHBIX MOATPYII», «MeTamisl TOOOYHBIX

HNOATPYIII».

XuUMHA ¥ KU3HbD.

Ponp xumMuu B o0ecriedeHUH YyCTOHYMBOTO pa3BUTUA 4elioBedecTBa. [IoHATHE O HAYYHBIX
METO/1aX MO3HAHUS U METOJOJIOTUH HAYYHOTO HCCIIeIoOBaHus. HaydHble TPUHITUIIBEI OpraHu3aIiuu
XUMHYECKOTO TIPOU3BOACTBA. [IpOoMBINIUIEHHBIE CTTIOCOOBI MONYYCHHUST BaXKHEHIIMX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAaKa, CEPHOW KHUCIOTHI, MeTaHouna). [IpoMblnieHHble CrOCOOBI
MOJIyYEHUS METa/VIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpY)Kalolled cpeabl U €ero
nocneAcTBusl. Poib XuMun B 00ecrieueHUN SJHEPTeTUIECKON OE30MacHOCTH.



XuMHUs U 310pOBbE 4enoBeKa. JlekapcTBeHHble cpencrtBa. IIpaBuia HCIONB30BaHUSA
JICKapCTBEHHBIX NTpenapaToB. Ponb XMMUM B pa3BUTHH MEIULIVHBI.

XHUMHSA TUIU: OCHOBHBIE KOMIIOHEHTHI, ITUIIEBLIE J00aBKU. Pob XUMHUKM B 00€CIIEUEHUH
[MUIIEBON OE30MACHOCTH.

Kocmernueckue u mapgromepnbsie cpeactBa. beitoBas xumus. [IpaBuma Ge3omacHOro
UCIIOJIb30BaHUs MpenapaToB OBITOBOM XMMUHU B IIOBCEIHEBHON KU3HH.

XUMUS B CTPOUTEIHCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHaibl (LIEMEHT, OETOH).
XuMHs B CENbCKOM X03s1iicTBe. Opranndeckrue 1 MUHEpaibHbIe y10OpEeHNUSsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPaCKH, CTEKJIO, KepaMuka. MaTepuasl 1
anekTpoHuku. Hanorexnosoruu.

PacuérHbie 3a1a4u.

Pacuérsl: Macchl BeecTBa niin 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAaCCe
win 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, Macchl (00BbEMa, KOIMMYECTBa
BEIIIECTBA) MPOAYKTOB PEAKIUM, €CIW OJHO W3 BEHIECTB HMMEET NPHUMECH, Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOYKTa peaxiuu,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEACIEHHON MAacCOBOM J0JIE PaCTBOPEHHOIO
BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTpAIlMHM BEIIeCTBA B PacTBOpE, JOJM BBIXOJA
MPOJIYKTA PEaKIMK OT TEOPETUUECKHU BOZMOKHOTO.

MexnopeaMeTHBIE CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€il py U3ydYeHuu o011el 1 HeopraHuyecko Xxumuu B 11
KJIaCCE OCYILECTBIISETCS Yepe3 UCMOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK
U TIOHATHUH, IPUHATHIX B OTAEIBHBIX IPEMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAyUHbIE TMOHSTHS: SBIEHHE, HAy4YHBIH (DaKT, TUIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTEe3, Kilaccuukanus, TEpPUOJUYHOCTh, HAONIOJACHUE, W3MEPEHHE,
HKCIIEPUMEHT, MOJIEIIb, MOAECIIUPOBAHUE.

®usnka: maTtepus, MUKPOMHD, MaKpOMHp, aTOM, 3JIEKTPOH, INPOTOH, HEUTPOH, MHOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UI€ANIbHBIN a3, (GU3nYecKue BeIMUUHBI, €IMHULIBI U3MEPEHNUS,
CKOPOCTb, HEPIrHUs, Macca.

buonorus: KJICTKA, OpraHu3M, 3SKOCHUCTEMA, 61/100(1)epa, MeTaGOHI/BM, MakKpo- H
MHKPOIJICMCHTHI, 66J’IKI/I, JKHUPBI, YIJIEBOAbI, HYKJICUHOBBIC KHUCIIOTHI, (bepMeHTBI, T'OPMOHEI,
KpYroBOpOT BCIICCTB U ITOTOK SHCPIUH B SKOCUCTCMAX.

Feorpa(bml: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHONOrHsl: XUMHUYECKasi MPOMBIIIIEHHOCTh, METaJIyprusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOM3BOJCTBO, THINEBas POMBIIUIEHHOCTh, (apMalneBTH4YecKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHX [penapaTos, IIPOM3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHCTEMHO-AECATEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeiMeTa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa30BaHUs BBIICIICHBI
CIEyIOIIME  COCTaBIIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
WJECHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIPEIEICHHUIO;
HAIUYUE MOTHUBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI TIPUHATHIMH B OOIIECTBE MPaBWIAMH M HOPMaMH IOBEJICHUS, HATUYHC
MIPABOCO3HAHUS, SKOJIOTHYECKON KYIbTYphI; CIIOCOOHOCTh CTaBUTH IIENIU M CTPOUTH )KU3HEHHbIE
TIJIAHBI.

JIMYHOCTHBIC PE3yNbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIBITA MTO3HABATEILHON U MPAKTHYECKOM JCATEIILHOCTA O0YYAIOUIUXCS B TIPOIIECCE Pealn3aiuu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IpeaMeTa «XUMUS» OTPaXKarT c(HOPMUPOBAHHOCTD
OIbITa [T03HABATEIBHON U MPAKTUUYECKOM JEATENIbHOCTH 00yUYaroluXcsl B MPOIECCE peann3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaKIaHCKOTr0 BOCIIUTAHMS

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYIMOHHBIX MPaB M 00s3aHHOCTEH, yBaXKeHHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJCTaBICHUS O COLMAIbHBIX HOPMAaX W MPaBHIAX MEXKJIHMYHOCTHBIX OTHOIICHHHA B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH NP CO3JaHUU y‘-I€6HI)IX IIPOCKTOB,
peHICHUN y‘IC6HBIX 1 ITO3HABATCJIBHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMAThH U IMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHAJIU3€ Pa3JINYHbIX BUIOB yqe6H0171 JCATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIEOUIO OTEYECTBEHHOM
XHMHH,

YBaXXEHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPUU W TMPAKTUUYECKOTO TMPHUIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HAJMUTEIbHBIX HAOIIOACHHUIA,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpECa M II03HABAaTEIbHBIX MOTHMBOB B IIOJYyYEHUHM U IOCIECAYIOLIEM aHaIU3e
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:
HPaBCTBEHHOI'0 CO3HAHUS, TUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLICHMUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUAMUA, U IPUHUMATDb
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYIACh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE IOBEAEHUE M IOCTYIKH CBOHUX TOBApHILEH C MMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

4) ¢popMHUpPOBaHMS KYJIbTYPbI 3/10POBbI:

IIOHUMAaHUsA HeHHOCTCﬁ 3A0POBOIO0 H 0e301macHoro o6pa3a KHN3HU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/I3I/ILIGCKOMY H IICUXUYCCKOMY 310POBbIO;

coOnrofeHus mpaBui 0e30MmacHOro oOpalieHHus ¢ BelleCTBaMH B OBITY, MOBCEIHEBHOM
J)KU3HU, B TPYAOBOM JEATEIBHOCTH;

INOHUMaHHA LCHHOCTHU IpaBUJlI HWHAUBHUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTYyAllUAX, YTPOKAOIINUX 3M10POBBIO U JKU3HU n}oz[ep“[;

OCO3HAHMsI IOCJIEACTBUN M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHHUS aJIKOIroJis,
HapKOTHUKOB, KYpEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU IPAKTUYCCKHUX 3aaaq COIII/IaHBHOfI
HAIIPpaBJICHHOCTH (B paMKax CBOCTO KJjiacca, IJ_IKOJ'IBI);

MHTEpeca K MPaKTHUUECKOMY M3Y4YEHHIO Mpodeccuil pa3auyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPpYAa U pe3ysibTaTaM TPY10BOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHANBUYAIbHOM TPAeKTOPUH 00pa3oBaHusl, OyTymei
npodeccuu u peanusalnnu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHN K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKH ITIEIECO00pa3HOTr0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHMS
JKHU3HH Ha 3eMiIe;

MOHUMAaHHUS TI00ANTBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOOSieM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUA HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUS JOCTHXKEHUN XUMUM JJIS peumcHus BOIIPOCOB
pamrOHAJIBHOI'O MPUPOAOIIOJIBE30BAHMA,



AKTUBHOI'O HEIMPUATUS IAEHUCTBUM, NMPUHOCAIIMX BPEA OKPYXKAKOIIEH NPUPOIHOU cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPeIIPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO SKOJOTMYECKOIO MBIIIJIEHUS, JKOJOTUYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMAJIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH H
00LIECTBEHHON IPAKTHKHY;

NOHUMaHMs CHeuu(UKH XUMHUM KaK HayKd, OCO3HaHus €€ poiaud B (OPMHUPOBAHUU
PalMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKPY)KaIOIIeM
MHUpE KaK O €QUHCTBE INPUPOJbI U YEIOBEKA, B IO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEU U
pelieHny IpodsieM COXpPaHEHUS IPUPOJAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JJII COBPEMEHHOW IMBWIM3AIUMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHHWU HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU T100aTBHBIX MTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTHYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUMHBI,
00€eCTeueHUN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM T'PaMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJyyaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHbBIX (DAKTOB M UMEIOIINXCS TAaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIb30BaTh XUMHYECKUES 3HAHUS AJId pCICHUA HpO6J’I€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM A TENbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUM 1O XUMHH B COOTBETCTBHUM C JKU3HEHHBIMU

MOTPEeOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TPYAA B PAa3IMUHBIX cepax NpoPecCHOHANbHOMN AeSTeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDBI



MeranpenmeTHele pe3yabTaTbl OCBOCHMS IIPOrpaMMbl 110 XMMHUHU Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHuUs BKIIOYAIOT:

3HaYUMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYYArOIIMXCS MEKAUCLUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00LIeHayYHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieln(uKy METOIOB IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHKEe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yHUBEpCallbHble ~ y4eOHble  jaeicTBus  (TO3HABaTelbHBIE,  KOMMYHHKATHBHBIC,
peryJsTHBHEIC), oOecrieunBaomue  (GopMupoBaHHe  (YHKIMOHAIBHOW  TPAaMOTHOCTH |
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh ~ OOyYaroIIMXCS ~ HCIOJB30BaThb  OCBOGHHBIE  MEKIUCHUIUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbIe PE3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4EOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSAMU.

Ilo3naBaTe/IbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE T1eHCTBHS
1) 6a30Bble JJOrMYeCKHE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJU3UpoBaTh MpobOiIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeACiIATE HOCIIN ACATCIBHOCTU, 3aJdaBas IapaMETpbl U KPUTCPUU HUX HJOCTUKCHMHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHUU 3HAHUI HpI/IéMI)I JOTUYCCKOIo0 MBIIUJICHHUA: BBIACIATDH
XAPaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATbL WX B3aUMOCBA3b, HCIIOJIB30BATH
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BICHEHUS OTACIBbHBIX q)aKTOB n $IBJ'I€HPII7[;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I B€IICCTB U XUMHNYCCKHUX peaxunﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,

CTPOUTBH JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 aHAJIOTHH ), BHISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJICHUSAX, (OPMYIUPOBATH BBHIBOJABI U
3aKIIIOYCHUS,

OPUMEHATHh B MpOIecce MO3HAHUS HCIOJIb3yeMble B XMMHUHU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHYecKass (GOopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpU pPELIeHUH Y4eOHbIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3aa4, IPUMEHATh Ha3BaHHbIE MOJENIbHbIE IPEICTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIE0BATEIbCKUE IEHCTBUS:



BJIaACTb OCHOBAMU MCTOJ0B HAYYHOI'O MMO3HAHHWA BCUICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMymupoBaTh I[ETHM W 33Ja4d  KCCIEIOBaHHUs, HCIOJIb30BaTh IIOCTABICHHBIC W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HAaBBIKAMU CAaMOCTOATENBHOTO IUIAHUPOBAHHMS M TPOBEACHUS YUYCHHUECKUX
9KCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIECJOBAHMS, COCTABIATH OOOCHOBAHHBINA OTUYET O MPOJEIaHHON
pabore;

HpI/IO6peTaTB OIIBIT quHquCKOﬁ HCCHCHOB&TGHLCKOﬁ u HpO€KTHOI71 JACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOJOB PCHICHUA
MMPAaKTUYCCKUX 3aa4, IPUMCHCHHIO PA3JIMYHBIX MCTOJ0B ITO3HAHMA.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCS B PA3IMYHBIX HCTOYHUKAX HHGpopManuu (HAy4dHO-TIOMYJIspHast
JauTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPHTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSATh pPAa3NUYHbIE METOJbI HpPU TOUCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJIbHYIO (popMy mpeacTaBieHuss HH(GOpMALHUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYYHBIM $3BIK B KauyecTBE CpeJICTBA MNpH paboTe ¢ XUMHYECKOU
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nYecKkue M MaTeMaTHYecKHUe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY chyxchaeMoﬁ TCMBI B XO0AC AUajaora W/Uu JAUCKYCCHU,
BBICKA3bIBaTh UJACH, q)OpMy.]'H/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIBHO BBIITIOJTHCHUA
HpCIlHO)I(CHHOﬁ 3aJa4u,

BBICTYINATh C MPE3EHTalUel pe3yJbTaTOB IO3HABATEIbHOU AESITENIBHOCTH, MOITYYEHHBIX
CaMOCTOSTCIIBHO nJIn COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIITIOJTHCHUHN XHWUMHWYCCKOTI'O
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCIEIOBAHHIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTo TMPOeKTa, WU (POPMYITHpPOBATH BBIBOJBI MO pPE3yibTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMI MyTEM COTJIACOBAHUS TTO3UITMH B X0J1e 00CYX ICHHUS 1 0OMEHAa MHCHHSIMHU.



PeryasiTuBHbIe YHHBepcaJbHbIE yUeOHbIE 1eiiCTBHS:

CaMOCTOSATENIFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBbHYIO NESTEIBHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeaygaraeéMblii aITOPUTM JCHCTBUH IPHU BBINMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEelICHHs C YY4ETOM MOTyueHHs] HOBBIX 3HAHUHN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYHICCTBJIATL CAMOKOHTPOJIb ACATCIbHOCTU HA OCHOBC CaMOaHaJIM3a 1 CaMOOLCHKU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeamerHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbl [0 XMMHHU Ha yrIIyOJEHHOM YpOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTro mpeaMera
«XUMUs» HayyHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
Hp€06pa3OBaHI/IIO 3HaHI/II71, BUJbBI ACATCIBHOCTH IO MOJTYUYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHHUIO
3HAHUH B PA3JIMYHBIX Y4YEOHBIX CHUTYaIlMsX, & TaKXKe B PEaJIbHbIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHel. B ImporpamMme o XuMuu NpeIMETHBIC PE3YJIBTAThI IPECACTABJICHLI 11O TOAaM
W3YYCHHUS.

10 KJIACC
HpeI[MeTHBIe PE3yIbTaThl OCBOCHUA KypCa «Opl"aHI/ILICCKaH XUMHUA» OTpaXKarOT:

c(OpMHPOBAHHOCTb MPEACTABICHUIN: O MECTE U 3HAUEHUH OPTraHUYECKON XUMHH B CUCTEME
€CTECTBEHHBIX HAYK U €€ posii B 00eCTIeYeHNN YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA B PELICHUHU
npo0JeM KO0JIOTHYEeCKOM, SHEpPreTUYecKol M MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MAaTepHalioB, HOBBIX MCTOYHHMKOB SHEPIHH, B OOECIEUEHUU PALMOHAIBHOTO
IPUPOIONOIB30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 310POBBIO U IPUPOJTHON CPEAE;

BIIQJICHUE CHUCTEMOW XMMHUYECKHUX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJIATaOIINe
MOHSATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO M JJIEKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aToMHbIe
opOUTaN, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aTOMa, THOPUAM3AINS aTOMHBIX OpOUTAJIeH,
WOH, MOJIEKYyJa, BaJ€HTHOCTH, JJIEKTPOOTPHUIIATEIIBHOCTh, CTETEHb OKHUCIICHHS, XHUMHYECKas
CBsI3b, MOJTb, MOJIIPHASI MAcCa, MOJIIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIIA,
pangukan, CTpyKTypHbie (opmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), W30MEpHs
CTPYKTYpHasi U MPOCTPAHCTBEHHAs1 (F€OMETPUYECKAsl, ONITUYECKAsI), ©U30MEPbI, TOMOJIOTUYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KUCIOPOA- M a30TCOAEpXkallhe OpraHU4YeCKHe COEAMHEHMS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COCAMHEHUS; TEOPUH, 3aKOHbI



(nepuonnyeckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHHMS OpPraHMYECKHX BELIECTB A.
M. byrnepoBa, 3aKOH COXpaHEHHsI MACCHI BELIECTB, 3aKOH COXPAHECHUS U NIPEBPALLEHUS YHEPIrUU
OpY  XUMHUYECKMX  PEaKUUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKMH  SI3BIK  XUMHUMH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIME B OCHOBE IIOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX  SIBJICHMM;  IPEACTaBICHUS O  MEXaHU3Max  XHUMHUYECKUX  PEaKlMi,
TEPMOJUHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aUMHOM BIIUSHUN
aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIA U ME30MEPHBIN 3 (PEKTH, OPHEHTAHTHI | 1
II pona); ¢akromoruueckue CBEACHUS O CBOICTBaX, COCTaBe, IMOJYYEHUHM U O€30M1acCHOM
UCTIOJIb30BaHUM BaKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY W NMPAKTUYECKOH JEATEIbHOCTH
YeJI0BEKa, OOIMX HAayYHbIX IPUHIUIIAX XUMUYECKOI0 IIPOU3BOJCTBA (Ha IpUMeEpe MPOU3BO/ICTBA
MeTaHoJa, nepepadoTku HedTH);

c(OPMHPOBAHHOCTh  YMEHHI: BBIIBIIAITb ~ XapaKTEpHbIE  IPU3HAKU  I[OHATHIA,
YCTAaHABIIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOILIME IOHATHS NPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCANHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY /ISl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHM4YECKUX BELIECTB;

COCTABJISITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATH UX CYIIHOCTh: OKHCINUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil TOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOI0 OanaHca 3TUX peaKIHid,
peakuuii HOHHOTO 0OOMeHa IMMyTEM COCTABJICHUS X MOJHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHMI;

H3TrOoTaBJIMBATb MOACIM  MOJICKYJT OPraHMYCCKHUX BCIICCTB I HWIUIIOCTpAallUd  HUX
XUMHUYCCKOTO U ITPOCTPAHCTBECHHOI'O CTPOCHH A,

c(OpMUPOBAHHOCTh YMEHMH: YCTaHABINBATh MPUHAIJIEKHOCTh U3YUECHHBIX OPraHMYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONpeAEIEHHOMY KJIacCy/TpyIie COeAUHEHNH, 1aBaTh UM
Ha3BaHUs 1o cucreMmarndeckoil HoMmeHkiatype (IUPAC) u nmpuBoauTh TpuBHAIbHBIE Ha3BaHUS
JUIS OTAENbHBIX MPEICTaBUTENEN OPraHMUECKUX BEIIECTB (ITHIIEH, alleTUJIeH, TOJIYOJ, TIUIEpHH,
ATUJIEHTJIMKOb, (peHo, (opMabaeru, aleTanbIerusl, alleToH, MypaBbiHas KUCIIOTa, YKCYCHasI
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJbMUTHHOBAs KUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTO3a,
bpykTO3a, aHWJIMH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYyrue);

C(bOpMI/IPOBaHHOCTB YMCHHA ONPCACIIATE BHUA XAMHYCCKOM CBSI3U B OpPraHu4€CKux
COCOAUHCHUAX (KOBaJ'IeHTHaH 1 MOHHAaA CBA3b, 6- U T-CBA3b, BOAOPOAHAA CBHBL);

c(OPMHPOBAHHOCTh YMEHHUS MIPUMEHATH TOJO0XKEHUS TEOPHUH CTPOEHUS OPTraHUYeCKUX
BetiecTB A. M. bytiiepoBa /i 00bsICHEHHS 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepu30BaTh COCTaB, CTPOEHHE, (U3MUYEeCKHe U
XUMHUYECKHE CBOMCTBA TUIIMUYHBIX MPECTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, aJKaJMEHOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJIOPOJIOB,
CIHPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIHCAXaPUJIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO0 CBSI3b MEXAY HHUMHU YPaBHEHMSMH COOTBETCTBYIOIIHMX
XUMHYECKHUX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHMSA MMOATBEPKAATh HAa KOHKPETHBIX MpPHUMEpax XapakTep
3aBHCHUMOCTH PEaKLUHOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHWH OT KpaTHOCTU M THUIIA
KOBaJIEHTHOM CBSI3HU (G- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh HCTOYHUKH  YTJIEBOJOPOIHOTO  CHIPHA
(HedTh, MPUPOIHBIN Ta3, yroiyib), CIOCOOBI €ro mepepadOTKU W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

c(OpPMUPOBAHHOCTH BIIAJICHUSI CHCTEMOW 3HAHMHM O EeCTCCTBCHHO-HAYYHBIX METO/ax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEpPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

C(i)OpMI/IpOBaHHOCTI) YMCHUA MMPUMCHATbL OCHOBHBLIC oncpanuun MBICIIATSIIEHOM
ACATCIIBHOCTH — QaHAJIM3 W CHHTC3, CPABHCHHC, 0606H_ICHI/IG, CHUCTCMATU3alluI0, BBISIBJICHUC
MMPUYIUHHO-CJICACTBCHHBIX CBsI3EH — JJIs1 U3YUYCHUS CBOMCTB BCICCTB 1 XMMHUYCCKHUX peaKI.IPIﬁ;

c(OpPMHPOBAHHOCTb YMEHHUM: BBIABIATh B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C OHATHAMH U
NPEICTAaBICHUSAMU JIPYTHX ©CTECTBEHHO-HAYYHBIX TIPEAMETOB it 0Oojiee OCO3HAHHOTO
INOHUMAaHMsl CYIIHOCTH MaTepUaIbHOTO €IUHCTBAa MHUPA, UCIOJIb30BATH CUCTEMHbIE 3HAHUS IO
OpraHMYECKON XUMHUU JJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-

HAY4HYIO IPUPO.Y;

c(OpPMUPOBAHHOCTh YMEHUU: IPOBOAUTh PACUYETHl MO XUMHUYECKUM opMylaM H
YPaBHCHUSM XHMHUYECKUX PEAKIMA C WCIOJb30BaHUEM (DU3MYECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXICHHUIO XMMHUYECKON (DOpPMYIIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, MIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, aHATU3UPOBATh U OLICHUBATH C TO3UIUN
HKOJIOTMYECKON 0€30MacHOCTH TOCHEACTBHUSI OBITOBOW M MPOU3BOJACTBEHHOW JI€ATETHbHOCTU
YEJIOBEKa, CBSI3aHHOW C TIEpepabOTKON BEIIEeCTB, HCIOJb30BaTh MOTYYCHHBIC 3HAHHS IS
MPUHSITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUEIH;

c(OPMHPOBAHHOCTh YMEHUH: CaMOCTOATENBHO IUIAHUPOBATh U NMPOBOAUTH XMMUYECKUH
AKCIEPUMEHT (IIOJyYeHUE U U3yUYeHUE CBOWCTB OPraHUYECKUX BELIECTB, KAUECTBEHHBIE pPEaKuu
YIIIEBOJOPOAOB PA3IMUYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPTraHUYECKUX BELLIECTB, PEIICHNE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 PacllO3HABaHUIO OPIraHUYECKUX BEUIECTB) C COOTIOCHUEM IIPABUIT
6e3omacHoro oOpalleHHs ¢ BelecTBaMU U J1aOOpaTOpHBIM 000pyaOBaHUEM, (OPMYIHPOBATH
LeNb HWCCIENOBaHMUs, MpPEACTaBIATh B pa3inyHOW (opme pe3yiabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:
coOnroAaTh NpaBuiIa SKOJOTMUYECKH LielIecoo0pa3HOro MoBeAeHHUs B ObITY W TpyAOBOM
JeSITebHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U

JOCTH>KEHUS €€ YCTOMYMBOIO pa3BUTHS;

OCO3HaBaTh OINIACHOCTh TOKCHUYECCKOI'O ,ZIeI\/’ICTBI/IH Ha JXHUBBIC OpPraHU3MbI onpezlenéHme
OpTaHU4YCCKUX BCIICCTB, IOHNMas CMBICII ITIOKA3aTCIIA HI[K,

AHAJIN3UPOBATH HeHeCOO6pa3HOCTL MIPUMCHCHUA OpPraHu4Y€CKux BCIIICCTB B
IMPOMBIINIJICHHOCTH U B 6LITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;



c(OPMHPOBAHHOCTh YMEHH: OCYIIECTBIATh LIEJICHANPABICHHBIM IMOMCK XUMHUYECKON
MHPOpPMALlUU B Pa3IMYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-Hay4dHas JUTeparypa, CpeicTBa
MaccoBoi uH(pOpManuu, HWHTEpHET u Apyrue), KPUTHYECKU aHATU3UPOBATH XMMHUYECKYIO
UH(pOpMaLIO, IepepadbaThiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUM C ITOCTABICHHOM ydueOHOM
3a1a4ei.

11 KUIIACC

Hpe,I[MeTHBIe PE3yIbTAaThl OCBOCHUSA KypCa «06111a51 W HCOPraHN4YCCKasa XUMUA» OTPAXKAKOT!:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: 0O MaTepUaIbHOM E€IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II0O3HABAEMOCTH SIBJICHUU ITPUPOJIbI, O MECTE U 3HAYEHUHU XMMHH B CHCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00ECleYeHUM YCTOWYMBOIO PA3BUTHUS, B PEIICHUH MPOOJIEeM 3KOJOTHYECKOMH,
DHEPreTUYECKO W THIIEBOW OE30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JIaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHHMKOB  SHEprMM, B  OOECHEYEHUH  palMOHAIBHOIO
IPUPOONIOIB30BAHMUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeIIOBEKa, a TAKKE
9KOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIOJIArArOUIUe
MOHATHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, 3JIEKTPOHHAs: 000J10YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30YKIAEHHOE COCTOSIHHS aToMma, THMOpHIU3arivs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKUCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKasl pElIETKa, XMMUYECKass peaklUs, pacTBOP, SJIEKTPOJIMTHI, HEDJIECKTPOJIUTHI,
ANEKTPOJIUTHUYECKAsE JUCCOLMALMSA, CTENEeHb JHUCCOLMAIMU, BOJOPOJHBIA  ITOKA3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOM 3(h(PEKT XUMHUECKON peaklnu, CKOPOCTh XHMHUECKON
peaKIII/II/I, XUMHUYCCKOC paBHOBGCI/Ie; TCOpI/II/I 158 3aKOHBI (TGOpI/ISI BJICKTpOHI/ITPI‘IeCKOﬁ
auccoumranuu, nepuoanueckui 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl BEILIECTB,
3aKOH COXpaHCHI/ISI 158 npeBpameHI/m 3H€pFI/II/I HpI/I XUMHNYCCKUX peaxunﬂx, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH,
MHpOBOBSpeH‘IGCKI/Ie 3HaHUA, JICKAIIUEC B OCHOBC ITOHUMMAaHUA HpI/ILII/IHHOCTI/I U CUCTCMHOCTH
XAMHUYECKUX SIBJICHUI; COBPEMEHHBIE ITPEACTABICHUS O CTPOEHHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJ'[GKy.]'IprHOM nu HaI[MOJ'IeKy.]'ISIpHOM ypOBHf[X; HpC}ICTaBJICHI/Iﬂ 0 MEXaHHn3Max XUMHUYCCKUX
peakuui, TEPMOJIMHAMUYECKUX
U KHMHCTHUYCCKHUX SaKOHOMepHOCTSIX nux HpOTeKaHI/Iﬂ, 0 XUMHUYCCKOM paBHOBeCI/II/I, paCTBOan nu
JTUCTIEPCHBIX CHUCTeMax; (DaKTOJIOTHYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYYCHUHU U
0€30MacHOM HCIOIb30BAaHUM BaKHEHIIMX HEOPTaHWYECKUX BELIECTB B OBITY U MPaKTUUYECKOM
JESTEIIbHOCTH YeIOBeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

C(I)OpMI/IpOBaHHOCTB yMeHHﬁZ BBISBIIATH XapaKTCPHBIC IIPpU3HAKU
HOHS[TI/II\/’I, YCTaHaBJIMBATb UX  B3aWMMOCBA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE TIOHATHUA  IIPU
OMMMCAaHUN HCOPTraHNYCCKHUX BCHICCTB U UX npeBpameHI/Iﬁ;

c(hOpMUPOBAHHOCTh YMEHUS HUCIIOIH30BaTh XMUMHYECKYI0 CHMBOJIUKY ISl COCTaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHagbHbIe Ha3BaHUSI OTJCITHHBIX BEIIECTB;



c(OPMHPOBAHHOCTh YMEHUS ONPENENIATh BAJICHTHOCTb U CTENICHb OKHCICHUS XUMHUECKUX
JJIEMEHTOB B COEIMHEHMSX, BHUJ XMUMHUYECKOH CBS3U (KOBAJICHTHAs, MOHHAs, METAJUINYECKasd,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c()OPMUPOBAHHOCTh YMEHUS OOBSACHATh 3aBHCHUMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MEXaHHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHUH: KJIacCU(PUIIMPOBATh: HEOPTraHMYECKHE BEIIECTBA IO HX
COCTaBY, XMMHMUYECKHE PEaKIMU IO PA3IUYHBIM NPU3HAKAM (YUCIY U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluu, H3MEHEHHUIO CTENEHEH OKHUCIICHUS JJIEMEHTOB,
0o0paTUMOCTH, YYacTHUIO KaTanu3aTopa MU JPYrue); CaMOCTOSITENbHO BHIOMPAaTh OCHOBAaHUS U
KPUTEPUU IS KIIACCU(PUKALINY U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKpPBIBaTh  CMBICI  IEepuoauMdeckoro  3akoHa  Jl.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATHU3HMPYIOUIYIO, OOBSACHUTEIBHYIO U
HPOTHOCTUYECKYIO (DYHKLIUY;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepH30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB U MOHOB
XUMHYECKMX  DJIEMEHTOB  IepBoro—uerBéproro nepuono Ilepumoauyeckoid  cucTembl
J.W. MenzneneeBa, MHCIOJB3Ysl IOHATUSA  «IHEPreTMUECKUE YPOBHM», «IHEPreTUUecKue
HOJYPOBHUY», «S-, P-, d-aTOMHBIC OpOHMTaIN», «OCHOBHOEC U BO30YXIEHHOE DHEPreTUYECKHUE
COCTOSIHUSL aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMUYECKUX HJIEMEHTOB U
UX coeauHeHuM no nepuojam u rpynnam Ilepmommueckon cucremst J[. . Menneneesa,
BAJICHTHBIE BO3MO)KHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTb YMEHMI: XapaKTepu30BaTh (OMHMCHIBATh) 00IME XUMUYECKHE CBOICTBA
BCIICCTB Pa3JIMYHBIX KJIAaCCOB, IOATBECPIKAATH CYIICCTBOBAHUC TeHETHYECKON CBS3U MCKOY
HEOPraHWYECKMMH BEILECTBAMU C IIOMOILBI) YPAaBHEHHMHM COOTBETCTBYIOIIUX XHMHUYECKHUX
peakuui;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTH: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeaCTBOM COCTaBJIEHHS AJIEKTPOHHOIrO OajaHca 3TUX peakluil; peakuuil HOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX TMOJHBIX M COKPalIEHHBIX HOHHBIX YpaBHEHHH; peakiui
TUAPOJIN3a; PEeaklnil KOMIUIEKCOOOpa3oBaHUs (HAa TPHUMEPE TUIAPOKCOKOMIUIEKCOB ITMHKA U
ATIOMUHMUS);

c(OPMHPOBAHHOCTh  YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS XUMHYECKUX
peakiuui ¢ y4€TOM MX DSHEPreTUYECKHUX XapaKTEPHUCTHK, XapaKTep HW3MEHEHHMS CKOPOCTH
XUMHUYECKON PEaKIMK B 3aBUCHUMOCTH OT Pa3iIMYHBIX (PAaKTOPOB, & TAKXKE XapaKTep CMELICHHUs
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBul (mpuniun Jle [atensbe);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUECKHE PEAKIINH, JISKAIUE B OCHOBE
MPOMBINIUICHHOTO TIOJYyYEHUS CEepPHOW KHUCJIOTHI, aMMHaka, oOOIMe Hay4YHbIE MPUHIIUIIBI
XUMHUYECKHX TPOU3BOJCTB; II€IECOO00Pa3HOCTh NPHUMEHEHHUST HEOPTaHUYECKUX BEIIEeCTB B
MIPOMBINIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIH3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAHWUN O METOJIaX HAyYHOT'O TTO3HAHUSI SBIICHUI
MPUPOJIBI — HAOIOICHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeaTbHbIi U MBICIICHHBIH ),
WCTIOJb3YEMbIX B €CTECTBEHHBIX  HAayKaX, yMEHHUS NPUMEHSTh TH  3HAHUS  TPHU
OKCIIEPUMEHTAIbHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B MPUPOJE, TPAKTUUECKON JIEITEIIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;



C(I)OpMI/IpOBaHHOCTB YMCHUSA BBISABJIATH B3AUMOCBA3b XUMHWYCCKUX 3HAHUM C MOHATHIMH U
MNpEACTABICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX MPEAMCTOB  JJIA 0oyiee OCO3HAHHOTIO
IMOHUMAaHHA MAaTCPUAJIbHOTO €AUHCTBA MHPA,

c(OPMUPOBAHHOCTh YMEHHSI IPOBOUTH PACUETHI: C HCIIOIH30BAaHUEM TIOHATUN «MaccoBast
JIOJIs1 BEILIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPALMsI»; MAacChl BellecTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe WM OOBEMY OIHOTO M3 YYaCTBYIOIIMX B PEaKLIUU
BEIIECTB; TEIUIOBOTO d((ekTa peakuu; 3HaUeHUs BOJJOPOJIHOTO IMOKA3aTelNsl pACTBOPOB KUCIOT U
HIeJioueil ¢ M3BECTHOM CTETNEeHBIO TUCCONMANMU; Macchl (00BEMa, KONMMYECTBA BEIIECTBA)
MPOJYKTa PeaKkiuu, €ClId OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MacCcOBOM JI0JIel paCTBOPEHHOTO BELIECTBA HITH JIAHO B M30BITKE (MMEET MPUMECH ); TOIH BBIX0/1a
MPOJYKTa peakuu; OObEMHBIX OTHOILIECHU ra30B;

c(OPMUPOBAHHOCTh YMEHHH: CAMOCTOSATENFHO IUIAHMUPOBATh M MPOBOJUTH XUMHUYCCKHH
OKCIEPUMEHT (IIPOBEICHUE PEAKIMii HOHHOTO OOMEHa, OATBEPKICHIE KaUeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEEIICHHE CPE/Ibl PACTBOPOB BEILECTB C MIOMOIIBIO0 HHANKATOPOB,
U3y4eHHE BIHUSHHUS Pa3IMYHBIX (JAKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIiH, pEelIeHue
9KCIEPUMEHTAIBHBIX 33134 1o TeMaM «Mertawis» u «Hemeramiel») ¢ COOMOAEHUEM TPaBHII
Oe3omacHOro oOpaleHus C BemecTBaMU MU JIAOOpaTOpHBIM 000pyIOBaHUEM, (HOPMYITHPOBATH
Hedb HUCCIEIOBaHMs, TMPEACTABIATh B PA3IMYHOM (GoOpMe pe3ynbTaThl AKCIIEPUMEHTA,
AHAJIM3UPOBATE U OLUCHUBATDL X JOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHHIL: COOIIOIaTh MpaBUJIa MOJIH30BAHUS XUMHUECKON MOCYI0M U
1ab0paTOPHBIM 000PYIOBAHHEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMH TI0
BBITIOJIHCHHIO J1a00PaTOPHBIX XUMHUUYECKHUX OIBITOB, 3KOJOTHYECKH IEIeCO00Pa3HOT0 MOBEACHUS
B OBITYy W TPYIOBOW JICSITEILHOCTH B IICNIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIICH
NPUPOJHOM Cpenbl U JIOCTHXKEHUST €€ YCTOMYMBOIO pPa3BHUTHS, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JEHUCTBUS Ha JKUBBIC OPraHU3Mbl ONPEACIEHHBIX HEOPraHWYECKUX BEIIECTB,
nonumasi cMbica nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIeJICHANPABIECHHBIH TMOMUCK XUMHUYECKOU
uH(pOpMallMK B pa3lIMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmanuy, VHTEpHET W Jpyrue), KpPUTHYECKH aHAIM3MPOBATH XMMUYECKYIO
uH(popMalnio, nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABJIECHHOW y4eOHOMN
3a1a4uen.
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Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUH

1.1 Crpoenue atoma. I[lepnonnueckuii 3akoH u [lepuoanueckas
cucteMa xuMuueckux snemenToB . 1. Menieneesa

1.2 Crpoenue BemecTBa. MHOrooOpasue BEIIeCTB
1.3 Xwumuueckue peakiuu

Hroro no pazneny

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 Hewmeramisl

2.2 Mertamisl

Hroro no pazneny

Paznen 3. Xumus u )Ku3Hb

3.1 Meroasl MO3HAHKS B XUMHUH. XUMHUS U KU3Hb
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
No Tema ypoka
n/m

1 TIIpenmer u 3HaUE€HUE OPTAHUYECKON XUMUH, IPEICTABICHHUE O
MHOT000pa3uu OPraHnYeCKUX COeTMHEHUN

KomngectBo yacos

Bcero KontposbHbie [IpakTnueckue
paboThI paboThI
102 3 6

KomnunuectBo yacoB

Bcecero KontposibHbIe [IpakTueckue
paboThI paboThI

9

11 1

19 1 3

39

31 1 3

23 1 2

o4
9
9

102 4 8

KomnmyectBo yacos

DnekTpoHHbIE (IUPPOBHIE)
o0pazoBaTeNbHBIE PECYPChI

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Jlata  DnexkTpoHHBIE IUPPOBbIE

Bcero Kontponbubie [Ipaktrueckue H3YICHHA 00pasoBaTesbHbIC

paboThI paboThI
1

pecypch



No Tema ypoxka KonnuectBo yacoB Hata  DnexTpoHHbIE ITU(POBBIC

n/n Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

2  DIeKTpOHHOE CTPOCHHE aToMa yriiepona (OCHOBHOE U BO30ykaéHHOE 1
COCTOsIHUS1). BasieHTHBIE BO3MOXHOCTH aTOMa Yriiepo/ia

3 Xumuueckas CBA3b B OpraHMYECKHX COSAMHEHUSAX. MeXxaHU3Mbl 1
00pa30BaHMs KOBAJEHTHOW CBSI3U, CIIOCOOBI pa3phiBa CBSI3CH

4 Teopus ctpoeHust oprannyeckux coeaunenuit A. M. byrneposa 1

|

S5  Buasl u3omepun: CTpyKTypHasi, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE
3¢ (}eKThl B MOJIEKYJIaX OPraHUYeCKUX COeTMHEHUN

6 IlpeacraBnenue o knaccupuUKalMM U cUCTeMaTH4yeckas HoMeHKi1atypa 1
(IUPAC) opranndeckux BEIIECTB

7 Kiaccudukauus peakuuil B OpraHn4eckol XuMUH 1

8  Cucremaru3zanus u 0000IIeHNE 3HAHUN TI0 TEME 1

9  ArnkaHBI: TOMOJIOTHYECKHUH psif, o0mias (opmysa, HOMEHKIIATypa u 1
M30MepHs, IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYI

10 ®dwusnyeckue U XUMHUYECKUE CBOICTBA aJIKaHOB 1

11 Haxoxnaenue ankaHoB B npupoze. CrocoObl monyyeHus u 1

IMPUMCHCHUC aJIKAHOB

12 TukmoankaHsl: o0mmas Gopmyia, HOMEHKIATypa U U30MEpHs, 1
0COOEHHOCTH CTPOSHMSI U XUMHUYECKUX CBOMCTB, CIIOCOOBI MOTy4EHUS
U IPUMEHEHUE

13 Pemenne pacu€THBIX 3a/1a4 HA ONPEACIICHHE MOJICKYIISIPHOM 1
(hOpMyIIbI OPraHUYECKOTO BEIECTBA IO MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIMX B €ro coctaB. CucreMaTtusanus 1 0000IcHIe
3HAHUH 110 TeME

14 AnkeHbl: TOMOJOTHYECKHH psijl, obmas ¢popmynna, HOMEHKIATypa, 1
3NIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTpoeHNe MoJIeKyl. CTpyKTypHas
U IIMC-TPAHC-U30MEPHS AJIKEHOB



No Tema ypoxka KonnuectBo yacoB Hata  DnexTpoHHbIE ITU(POBBIC

n/m Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel
15 ®usuyeckre 1 XUMUYECKHE CBOMCTBA alKeHOB. [IpaBuio 1
MapkoBHHKOBa
16 CnocoObl moaydeHus U MPUMEHECHHUE aJIKCHOB 1
17 Tlpaktuueckas paborta Ne 1 mo teme "[lonyuenue sTunena u usyuenue 1 1

€ro cBoiicTB"

18 Pemenune pacu€THBIX 3a/1a4 Ha ONPEACTICHUE MOJICKYIISIPHON 1
(bopMyJIbl OPraHMYECKOro BElIeCTBa

19 AnxaaueHsl: conpspKEHHBIC, U30IMPOBAHHBIE, KyMYJIUPOBaHHBIE. 1
OCoOEHHOCTH PIIEKTPOHHOTO CTPOCHHS

20 XuMuYecKue CBOHMCTBA CONMPSHKEHHBIX TUCHOB 1

21 CnocoObl moTy4eHus U MPUMEHEHHUE aJIKaINECHOB 1

22  ANKWHBI: TOMOJIOTHUECKHUH psijt, oOmmiast opMyina, HOMEHKIATypa, 1
3JIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, (U3NUYECKHE
CBOMCTBa

23 XWMHYECKHE CBOWCTBA aJIKHHOB 1

24 KadecTBEHHbIE PEaKIIMH Ha TPOHHYIO CBSI3b 1

25 CnocoOsbI osTy4eHHs U IPUMEHEHUE aJIKHHOB 1

26 Pemenwue 3aqa4: pac4€Thl 0 YPAaBHEHUIO XUMHYECKON peaKIIuu 1

27 Cucrematusanus 1 00001I€eHUE 3HAHUH 10 TEME 1

28 ApeHbBI: TOMOJOTHYECKHA psill, 001mas popmyIia, HOMEHKIIATYpa. 1
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI OeH30J1a U
TOJTyoJIa, UX (PU3UYECKHE CBOICTBA

29 XwuMHYecKHe CBOWCTBA apPEHOB: PEAKIINHU 3aMEIICHHS 1

30 XumuuecKue CBOWCTBA apEeHOB: PEAKIINU PUCOCANHEHUS, OKUcIeHne 1
roMOJIOroB OeH30I1a

31 OcobeHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA 1



/o

32

33
34
35

36
37
38

39
40

41

42
43
44

45
46
47

48

Tema ypoxka

Pemenne pac4€THbIX 3a71a4 HAa OIIPEIEIICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro BElIeCTBa

CriocoOsl MotyueHus: U MPUMEHEHUE apeHOB
I'enetnyeckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTJIIEBOIOPOIOB

Pacuétel 1o ypaBHEHHUSM XMMUYECKUX peakiuii. CucreMaTu3alus u
000011EHHE 3HAHUN 110 TEME

[Ipuponnsiii ra3. [lonytHble HeQTAHBIE ra3bl
KaMeHHBI# yToJib U IPOIYKTHI €ro mepepadoTKu

Hed1p 1 cniocoOsr e€ nepepadorku. [IpuMeHeHne mpoIyKToB
nepepaboTku HEPTH

I'eneTnyeckas cBs3b MCXKAY pa3JIMIYHbIMU KJIaCCaMU YIJIEBOAOPOAOB

raJ'IOl"eHOHpOI/ISBOI[HBIe YTJIICBOAOPOAOB: 3JICKTPOHHOC CTPOCHUC,
pCaKkuu 3aMCIICHHUA raJloreHa

JleficTBue mienoyeil Ha raJIoreHIpou3BOAHbIE. BzauMoaernicTeue
JUTAJIOT€HAJIKAHOB C MAarHUEM U LIMHKOM

Cuctemaru3zanus 1 o0o0IIeHue 3HaHui 1o pazaeny "YrieBoa1opos!"
KontponsHas pabora o teme "YriaeBoaopos"

[IpenenbHble OJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKUH PsiJl, 001as
(dbopMyIa, CTpoOeHHE MOJIEKYJI, U30MEPHs, HOMEHKJIATypa,
knaccudukanus, pusnueckue cBoiicTra

XHUMHUYECKHE CBOMCTBA NpEACIIbHBIX OJHOATOMHBIX CITUPTOB
CnocoObl MOJIYYCHHUA U TPUMCHCHUC OJHOATOMHBIX CIIMPTOB

[IpocTeie 3¢uphl: HOMEHKIIATypa U H30MEpHs, 0COOCHHOCTH
(bUBUYECKUX ¥ XUMUYECKUX CBOWCTB

MHOroaToMHbI€ CIIUPTHI: STUIICHIIUKOJIb U TJIUIEPUH, UX
(bu3nUecKre U XUMHUYIECKIE CBOHCTBA

Bcero KonTposbhbie

-

-

KoanuectBo yacoB Jara

paboThI

[TpakTnueckue H3YICHHA
paboTsI

DeKTpoHHbIE IHU(POBbIC
o0Opa3oBaTeNbHbIC

pecypcbl



/o

49
50

51
52
53

54

55

56

57
58
59

60

61

62

63

Tema ypoxka

Cnoco0n1 MMOJIY4YCHHA U TPUMCHCHUC MHOI'OATOMHBIX CIIMPTOB

®deHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE CBOWCTBA. TOKCHYHOCTh
dbenomna

XuMHuYecKue CBOMCTBa (heHoa
CrniocoOsl nostydeHus U npuMeHenue gpeHomna

IIpakTruyeckas pabora Ne 2. PemieHne sKCriepuMeHTalbHbIX 331a4 110
teme "CrupTel U peHoIbI"

CucreMatusanus 1 0000IIEHNE 3HAHUM 110 TEME

ANBIIETUIB M KETOHBI: 3JICKTPOHHOE CTPOCHHUE KapOOHMIIBHOM
TPYMIIBL; TOMOJIOTUYECKHUE PAJIBbL, 001Ias popmyia, U30Mepust 1
HOMEHKJIaTypa

Anbaerubl ¥ KeTOHBI: PU3NYECKHE CBONCTBA; PEaKIMH
MIPUCOCTVUHEHUSA

Peaknuy okucieHUs U Ka4eCTBEHHBIEC PEAKLIMK ANIbJETUI0B U KETOHOB
CriocoObl osTyyeHHs allbJIETUI0B U KETOHOB

O,Z[HOOCHOBHHC MMpEACIIbHBIC Kap6OHOBBIe KHUCJIOTHI, 0COOEHHOCTH
CTPOCHUSA UX MOJICKYJI

N3omepust 1 HOMeHKIaTypa KapOOHOBBIX KUCIIOT, UX (pr3nyeckue
CBOMCTBA

XUMHUYECKHE CBOMCTBA MPEIETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT

Oco0EeHHOCTH CBOWCTB MypaBbUHON KHCIOTHI. MHOTOOOpa3ue
KapOOHOBBIX KHUCIOT

OcoOeHHOCTH CBOMCTB: HEMPEACIBHBIX U apOMaTUYECKHX
KapOOHOBBIX, TUKAPOOHOBBIX, THPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT

KoanuectBo yacoB Jara

Bcero KonTposbhbie
paboThI

[TpakTnueckue H3YICHHA
paboTsI

DeKTpoHHbIE IHU(POBbIC
o0Opa3oBaTeNbHbIC

pecypcbl



No Tema ypoxka KonnuectBo yacoB Hata  DnexTpoHHbIE ITU(POBBIC

n/n Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel

64 TlonsTHE O MPOM3BOAHBIX KAPOOHOBBIX KHCIIOT 1

65 CnocoObl mosy4yeHus U MPUMEHEHNE KapOOHOBBIX KUCIOT 1

66 CrnoxxHble 3(UpPbI: TOMOJIOTHYECKUH psf, oOmmas popmyna, uomepust 1
Y HOMEHKJIaTypa

67 dusnueckue U XUMUYECKHUE CBOMCTBA 3(DUPOB 1

68 Pemenue pacu€THBIX 3a7a4: M0 YPAaBHEHUIO XUMUYECKOU peakiuu, Ha 1
OTIpeJIeIeHUE MOJIEKYIISIPHON ()OPMYIIBI OPTraHUYECKOTO BEIECTBA

69 IlpakTudeckas padorta Ne 3. Pemenue SKkCriepuMEHTAIBHBIX 33724 10 1 1
teme "KapOoHoBbie KHCIIOTHI. CiioxKHBIE 3Pupb!"

70  Kwupsl: cTpoeHne, pU3NIECKrue U XMMUYCCKHE CBOMCTBA (THIPOIIN3) 1

71  OcoOeHHOCTH CBOMCTB KHPOB, COACPIKAITUX OCTATKH HETPEICTbHBIX 1
XKUPHBIX KHCIIOT. JKUpHI B Ipupoie

72 MpblUia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOOIIee AcicTBre. 1
[TonsTre o cuaTeTHYeckuX Moroux cpenactsax (CMC)

73 T'eHernyeckas CBs3b YIJIEBOAOPOAOB M KHCIOPOCOAEPIKAILINX 1
OpPTaHUYECKUX BEIIECTB

74 Pacy€rbl 0 ypaBHEHUSM XMMUUYECKUX peaKLni 1

75 Cucremartuzanus u 0000LIeHHE 3HAaHUN 11O TeMe 1

76 OOmIas xapakKTepUCTHKA YTIIEBOJAOB U KIIACCH(PHUKAIUS YIIICBOJIOB 1
(MOHO-, TU- ¥ TTOJIMCAXaAPHUIbI)

77 Monocaxapuisl: (pu3ndYecKre CBOWCTBA U HAXOXKJICHHUE B IIPUPO/IE 1

78 IlpumeHeHue III0KO03bl, €€ 3HaUeHUE B KU3HEIEATEIbHOCTH 1
opraHuzMa

79 Jlucaxapuisl: caxapo3a, MabTo3a M J1akto3a. Haxoxmenue B mpupoge 1
U IPUMEHEHUE IUCaxapuioB



/o

80

81
82

83
84

85

86
87

88
89

90

91
92
93

94

95

Tema ypoxka

[Tonucaxapuabl: CTpOEHUE MaKPOMOJIEKYJI, (GU3UUECKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

ITonstue 00 HCKYCCTBCHHLIX BOJIOKHAX

Pemenne PpaCUYCTHBIX 3aaa4 Ha OIPEACTICHUC T0JHU BbIXOJa ITPOAYKTa
pC€akuuu OT TCOPECTHUICCKHU BO3ZMOXKHOT'O

Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110 Pa3eny

Kontposnbnas padota nmo teme "Kucnopoacoaepsxkaiiye opraHudecKue
coenuueHus"

AMuHBI: K1accuuKanms, CTpoeHHE MOJIEKY, 001mas Gopmyna,
M30Mepusl, HOMEHKIIaTypa U (PU3nyecKue CBOMCTBa

XUMHUECKUE CBOMCTBA ann()aTHIECKUX aMUHOB

Annnun: CTPOCHUC aHUJIMHA, 0COOCHHOCTH XUMUYECKHX CBOMCTB
dHUJINHAa

CnocoObl MOJIYYCHHA U IPUMCHCHUC aJ'II/Iq)aTI/I‘-ICCKI/IX AMHUHOB

AMMHOKHCIOTEI: HOMCHKIJIATYpa 1 U30MEpus, (1)I/I3I/I‘IGCKI/IC CBOICTBA.
OT)IGJ'II)HI)IG npeaACTaBUTEIN O-aMUHOKHUCIIOT

XUMHYECKHE CBOMCTBA AMUHOKHCIIOT, MX OMOJIOTHYECKOE 3HAUCHIE
aMUHOKHCIIOT. CUHTE3 U TUAPOIN3 MENTUI0B

benku kak mpupoHBbIE TOTUMEPHI; CTPYKTYPBI OEJIKOB
XUMHUYECKHUE CBOMCTBA OEIKOB

A3OTCO,Z[Cp)KaH_II/IC reTCPOUUKIINYCCKHUE COCIUHCHUS. HyKJ'IeI/IHOBBIe
KHCJIOTBI: COCTaB, CTPOCHUC U Ouomoruyeckas POJIib

[IpakTuueckas padborta Ne 4. Pemenne skcriepuMeHTaIbHBIX 3a7a4 MO
Tteme "A30TcoepKaliie OpraHn4eckiue coeMHeHns"

[TpakTuueckas padbota Ne 5. Pemienne skciepuMeHTaIbHBIX 33724 1O
teme "Pacrio3HaBaHuE OpraHMYEeCKUX COCTUHEHUI"

Bcero KonTposbhbie

-

|

KoanuectBo yacoB Jara

paboThI

[TpakTnueckue H3YICHHA
paboTsI

DeKTpoHHbIE IHU(POBbIC
o0Opa3oBaTeNbHbIC

pecypcbl



No Tema ypoxka KonnuectBo yacoB Hata  DnexTpoHHbIE ITU(POBBIC

/1 Bcero Konrtponbhbie IIpaktnueckune H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel
96 KouTponbHas padota mo Teme "A30TcoaepKaIe OpraHuIecKue 1 1
coenuueHus"
97 OcCHOBHBIE MOHATHS XMMUU BBICOKOMOJICKYJISIPHBIX COCAMHEHUH 1 1
METOJIbI UX CHHTE3a —IIOJIMMEPHU3AIINs H MOTUKOHICHCAITHSI
98 [Ilnactmacchl. YTuim3amus u nepepadoTKa IIacTHKa 1
99 DmacToMepbl: HATypallbHBIA CHHTETHUECKUE KaydyKu. Pe3nna 1

100 BonokHna: HaTypaibHbIE, HCKyCCTBEHHBIE, CHHTeTHYecKue. [lomumepsr 1
CIELMAJIbHOTO HA3HAYCHHUS

101 IIpaxTtuueckas pabota Ne 6. Perenne skcriepuMeHTaIbHBIX 33724 MO0 1 1
teMe "PacniozHaBanue miactMacc ¥ BOJIOKOH"

102 OGoOmenue u cucTeMaTH3ays U3y4eHHOTO MaTepraia mo TemMe 1
"BBICOKOMOIEKYJIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC

Ne Tema ypoxka KonuuectBo vacos Hata OJeKTpOHHBIE I(POBLIE
U3ydeHHs: 0Opa3oBaTelIbHbIE PECYPCHI

n/m Bcero Kontponbusie IlpakTrdeckne
paboTEI paboTsI
Atom. CocTaB aTOMHBIX s€p. XUMUYECKHH 271eMeHT. H30TombI
CtpoeHue 3IIeKTpOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIa
Kiaccudukaiuss XUMHYECKUX 3JIEMEHTOB (s-, pP-, d-, f-amemenThI)

Pacnipenenenue >51eKTpOHOB IO ATOMHBIM OpOUTAISIM

g b W N R
[ = =

DneKTpOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUU

»
[EEN

BHCKTpOHHBIC KOH(I)I/IpraI_II/II/I HOHOB. 3J'ICKTpOOTpI/II_IaTCJIBHOCTL

[EEN

Ilepnoanueckuii 3akoH u Ileproanueckas cuctemMa XUMHUYECKUX JIEMEHTOB /[,
N. MenneneeBa, cBsI3b C COBPEMEHHON TEOPHUEN CTPOCHUS aTOMOB



10

11

12
13

14
15

16
17

18
19
20

21

22
23

Tema ypoka

3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB XMMHUUYECKUX YJIEMEHTOB U 06pa3yeMLIX
HUMU MMPOCTBIX U CIOXKHBIX BCIICCTB IO I'pyIinaM 1 nepuogam

CI/ICTeMaTI/ISaI_II/ISI u 0606H_ICHI/IC 3HAHUH 10 TeMe

Buner xumudeckoii cBsi3u. MexaHu3mMbl 00pa30BaHUs KOBAICHTHOM CBSI3U.
Bonopoanas cBsizb. MexMOIEKyIIpHbIE B3aUMOJICUCTBUS

BanieHTHOCTB 1 BaJ€eHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3J1€KTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpel[CTaBJIeHI/Iﬂ O KOMIIJICKCHBIX COCANMHCHUAX: COCTAaB U HOMCHKJIaTypa

BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. THIIbI
KPUCTANIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB

ITonstue o JAUCIICPCHBIX CUCTCMAX. Hpe,I[CTaBJ'IeHI/IC O KOJJIOMIHBIX pacTBOpax

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U HEHACHIILIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BhIpayKE€HUS! KOHIIEHTPAILlUU pacTBOPOB

Pemenue 3amau ¢ ucnosib30BaHUEM MOHATUHN ""MaccoBasi 107151 paCTBOPEHHOTO
BelecTsa", "MoJsipHas KOHUEHTpauus"

Knaccmbnxaunﬂ 1 HOMCHKJIaTypa HCOPraHNYCCKUX BCUICCTB
CI/ICTeMaTI/IBaI_II/IH u O606H_IeHI/Ie 3HAHUH 10 TEME

KontponbHas padora no remam "Ctpoenue atoma. [lepruoanueckuii 3akoH u
[Tepuonnueckas cucrema xumudeckux sineMenToB J[. . Menaeneesa",
"Crpoenue BemiectBa. MHOroo6pasue BemiecTs”

K.HaCCI/I(I)I/IKaL[I/IH XHUMHUYCCKUX peaxunﬁ B HerFaHH‘{CCKOﬁ u OpFaHHqCCKOﬁ
XHUMHH. 3aKOH COXpPAaHCHUA MACChI BCUICCTB,; 3aKOH COXPAaHCHUA U
MMpEeBpalICHUA SHCPIUHU ITPU XUMHUYCCKUX PCAKIHAX

TemnnoBbie a3 dexTh XUMUYECKUX peakiuii. TepMoxuMudeckue ypaBHEHUs

Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUN U TEPMOXUMUIECKIM
YpaBHEHUSAM

Bcero KonTpoinbHbIE

[EE

KonuuectBo vacos

paboThI

IIpakTueckue
paboThI

Hata OJeKTpoHHbIE IIU(PPOBLIE
U3ydeHHus 00pa3oBaTeNIbHbBIE PECYPCHI



n/m

24

25
26

27
28

29

30

31
32

33

34
35
36
37
38
39
40

Tema ypoka

CKOpOCTh XMMHUYECKOH peakiuy, e€ 3aBUCUMOCTb OT Pa3INYHBIX (PAKTOPOB.
Karanus u xkaranusaropsl

I'oMOreHHsbIe ¥ reTepOreHHbIE peakuu

[TpakTuueckast pabota Ne 1 mo reme "Bnusiaue pa3audHbIX (aKTOPOB Ha
CKOpPOCTb XUMHYECKON peakiuu"

OO6paTtumbie U HEOOpaTUMBbIE peaklui. XMMHYECKOE paBHOBECHE

[TpakTuueckas pabota Ne 2 o reme "BnusiHue pa3iandHbIX (akTOpoOB Ha
10JIO)KEHNE XUMUYECKOTO paBHOBECHS"

Onektponutryueckas auccounanus. CuiabHbIe U CI1a0blie AJIEKTPOIUTHI.
CreneHn auccoLUaun

Honnoe npoussenenue Boasl. Cpeaa BOAHBIX pacTBOPOB. BogopoaHbrit
nokazatensb (pH) pactBopa

I'maponus coneit. Peakiuu, mpoTekaromuye B pacTBOpax 3JIEKTPOJIUTOB

[TpakTuueckas padota Ne 3 o Teme "XuMHUUYECKHE pEAKIIMU B PACTBOpPax
ANEKTPOJINTOB"

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pCaKknunu. Baxwneiinine oKUCINTEIN U
BOCCTaAaHOBHUTCIIN

MeToJ 371eKTPOHHOTO (3J€KTOHHO-MOHHOT0) OasaHca

DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB

Pemenue 3amau pa3nuaHBIX TUIIOB

Pemenue 3amau pa3nuaHBIX TUIIOB

Cucremaru3zanust u 0000IIeHUE 3HAHUH 110 TeMe " XUMUYECKHEe peakinu"
Kontponbras padota mo teme "XuMudecKkrue peakiun"

[Tonoxxenne Hemetasios B [leproauueckoi cucTeMe XUMHYECKUX AJIEMEHTOB
J1. 1. MennieneeBa 1 0COOEHHOCTH CTPOEHUS X aTOMOB. duznyeckue
CBOMCTBA HEMETAJLIOB

Bcero KonTpoinbHbIE

L S S = Y =Y

KonuuectBo vacos

paboThI

IIpakTueckue
paboThI

Hata OJeKTpoHHbIE IIU(PPOBLIE
U3ydeHHus 00pa3oBaTeNIbHbBIE PECYPCHI



n/m

41

42
43

44

45

46

47

48
49
50

51
52

53

54

55

56

Tema ypoka

AnoTponus HeMeTauioB (Ha MpUMepe KUciaopoa, cepsl, hocdopa u
yriiepoa)
Bogopon: nonyuenue, pusndeckue U XUMHIECKHUE CBOMCTBA. [ HIpu bl

["anoreHbl: HaX0XIEHHE B IPUPOJIE, CIIOCOOBI OTy4EHUs, (PU3HUECKUE U
XUMHYECKHE CBOMCTBA

l"asorenoBoiopoel. BaskHeIme KuciopoacoaepKaniue CoeTMHCHMS
rajJJoreHoB

JlabGopaTopHbIe B MPOMBIIIICHHBIC CIIOCOOBI TIOYYSHUS TaJIOTCHOB.
[IpuMeHeHne raJloreHoB U UX COSIUHEHHMA

[TpakTrueckas padota Ne 4. PernieHue sKCriepuMEHTaIbHBIX 33/1a4 110 TeME
"Tanoreus!"”

Kucnopon: naboparopHbie U TPOMBIIIIICHHBIE CTIOCOOBI MTOTYICHHS,

(I)I/ISI/I‘-ICCKI/IG " XUMHUYeCKHe cBoMcTBa. O30H. HpI/IMCHCHI/Ie KHCJIIOpOJda U 0O30HA

OKCI/I)IH " IEPOKCUBL
Pemenune 3ama4 Pa3JINYHbIX TUIIOB

Cepa: HaxOKJ€HUE B MPUPOJE, CIOCOOBI ONyUeHUsl, PU3NIECKUE U
XUMHYECKHE CBOUCTBA

CepoBopopo, cyab(uabt

Kucnoponconepxkaiiue coenuuenns cepbl. OCOOEHHOCTH CBONCTB CEPHOM
KHCIIOTHI

[TpakTuueckas padbota Ne 5. PemieHune skciepuMeHTAIbHBIX 33724 110 TeMe
"Cepa u €€ coequHeHus"

A3OT: HaX0XJIeHUE B IPUPO/IE, CIIOCOOBI MOJTydYeHUs, (PU3NUECKUe U
XMMHUYECKHE CBOICTBA. AMMHUAK, HUTPHIBI

Kucnoponcoaepxamue coequaenust a3ota. OCOOEHHOCTH CBOWCTB a30THOU
KHCJIOTHBI

[IpumeneHue a3oTa U ero coeAMHEHUN. A30THBIE YI00pEHUs

KonuuectBo vacos

Bcero KonTpoinbHbIE
paboThI

IIpakTueckue
paboThI

Hata OJeKTpoHHbIE IIU(PPOBLIE
U3ydeHHus 00pa3oBaTeNIbHbBIE PECYPCHI



Ne Tema ypoxka KonuuectBo yacos Hata OJeKTpoHHbIE IIU(PPOBLIE

n/m Beero Konrtponbubie IlpakTnueckue H3YUCHHS 00pasoBaTebHBIC PECpChi
paboThI paboThI
57 ®ocdop: HaXOKAECHHE B IPUPO/IE, CIIOCOOBI NOTyUeHHS, PU3UUECKUE U 1
XuMu4eckue cBorictBa. Pochuast u pochun
98  Oxcuusl hocdopa, hochopcoaepxaniue kucaotsl. Comu GpochopHoii kucimorer 1
59 Tlpumenenue ocdopa u ero coenunennii. DocdopHsie yroOpeHus
60 T[Ipakruueckas padora Ne 6. PemieHne sKkCriepuMeHTaIbHBIX 32124 110 TEME 1 1
"A3zot u pochop u ux coenuHeHU"
61 Vruiepoa: HaXOXkKJICHUE B IPUPOJIE, AJUIOTPONHbIC MoAubHKauK; pusnueckne 1
U XUMUYECKUE CBOWCTBA, IPUMEHCHUE
62  Oxkcun yrnepona(ll), okcun yrinepona(IV), yroynpHas KUCIOTa 1 €€ COH 1
63 Perienue 3a1a4 pa3IUuHBIX THIIOB 1
64 KpemHuii: HaX0XKACHHE B PUPOJIC, CIIOCOOBI OTyUYeHHUs, PU3HUCCKUE U
XMMHYECKHE CBOMCTBA
65 Oxkcun kpemuus(IV), kpeMHUEBasE KUCIIOTA, CHITUKATHI 1
66 [Ipumenenue kpeMHUS U ero coenuHeHnil. CTeKI0, ero NOoTydYeHHe, BUIbI 1
cTeKsa
67 Permienue 3a1a4 pa3IUuHbIX THIIOB 1
68 CucremaTtu3anus u 00001IcHNE 3HaHMIA 10 Teme "Hemerabr" 1
69 KonrponbHas pabota o teme "Hemeramisr" 1 1
70 AHanmu3 pe3ybTaTOB KOHTPOJIBHOM PabOThI, KOPPEKIIUS OIIHOOK 1
71 Tlonoxenune metaiioB B [leprnomudeckoil cucTeMe XUMUYECKHUX SJIEMEHTOB. 1
Oco0eHHOCTH CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAIIJIOB
72 O6ume pu3nyueckre CBOMCTBa MeTa/lIoB. [IpuMeHeHe MeTaIIoB B OBITY H 1
TEXHHUKE
73 CmnaBbl MeTasuioB. Kopposus Metaiio 1

74 PemieHue 3aa4 pa3IMIHBIX TUTIOB 1



Ne Tema ypoxka KonuuectBo yacos Hata OJeKTpoHHbIE IIU(PPOBLIE
n/m Beero Konrtponbubie IlpakTnueckue H3YUCHHS 00pasoBaTebHBIC PECpChi

paboThI paboThI

75 DeKTpOXUMHUYECKHH psijl HANPsHDKCHUH MeTaiioB. OO0IIHe criocoOb 1

IIOJIy4YEHUS] METAJIJIOB
76 OOmas xapakrepuctuka MetaiuioB IA-rpymmer [lepuoauyeckoil cucremMbl 1

XUMHUYECKUX dJIeMeHTOB. HaTpuii u kanuii: nonydyenue, puzndeckue u

XUMHUYECKHE CBOWCTBA, TPUMEHEHHE MIPOCTHIX BEIIECTB U UX COCTUHEHUIN
77 Obmas xapakrepuctuka MmetaiuioB [IA-rpymmsl [Tepronudeckoii CUCTEMBI 1

XUMHUYECKUX 3JIEMEHTOB. Maruuii u KaiblHii: MoIydYeHue, GU3nyecKkue u

XHUMHAYECKHE CBOWCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUIN

78  JKE€cTkoCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHHUs

79 ANIOMUHMIA: TIOTyYeHUE, QU3NYECKUE U XUMUYCCKUE CBOMCTBA, IPUMECHEHUE 1
80 AmdoTepHbie CBOWCTBA OKCHIA U THAPOKCH 1A ATFOMHHHS, 1
T'UAPOKCOKOMILICKCHI TFOMHUHHUSL, HX TPUMCHECHHE
81 PemeHue 3aa4 pa3IUYHBIX TUIIOB 1
82 [Ipaktuueckas padota Ne 7. PemeHne skcriepuMeHTAIbHBIX 3a/1a4 110 TeMe 1 1
"MeTaJibl TIaBHBIX oArpymnmn"
83 OOmas XapaKTepUCTHKA METAILIOB MMOO0YHBIX oArpyri (b-rpyrm) 1
[Teproanyeckoif CHCTEMBI XUMUYECKUX DJIEMEHTOB
84 ®wusnueckue M XMMUYECKHE CBOHCTBA XpOMa U €r0 COSTUHEHUH, NX 1
pUMEHEHHE

85 Baxmweiue coeiMHeHNs Mapradia. [lepMaHraHar kaius, ero OKHCIuTeIbHble 1
CBOMCTBa

86 dusnueckre U XUMUYECKHUE CBOMCTBA JKEIe3a U €ro COCIUHEHMH. HonyquHe 1
1 IPUMCHCHUEC CILIaBOB KEJIC3a

87 dusnyecKre U XUMUYECKUE CBOMCTBA MEIM U €€ COCMHEHUH, UX MpuMeHeHne 1

88 dusnyeckue U XMMHUYECKUE CBOMCTBA LIMHKA U €TI0 COSAUHEHMI, UX 1
npuMeHeHue. [ MaApOKCOKOMIUIEKCH IMHKA



Ne Tema ypoxka KonuuectBo yacos Hata OJeKTpoHHbIE IIU(PPOBLIE

n/m Beero Konrtponbubie IlpakTnueckue H3YUCHHS 00pasoBaTebHBIC PECpChi
paboThI paboThI
89 TlIpakrtuueckas padora Ne 8. PerieHne 3KCIIepUMEHTAIBHBIX 3a/1a9 [10 TEME 1 1

"Mertasisl TOOOYHBIX oArpymm"”

90 Permienue 3a1a4 pa3IUuHbIX THIIOB

91 OO0oOuIeHUe U CHUCTeMaTH3aluUsl U3YYCHHOTO MaTepuaia 1o teme "Mertamibr"

1
1
92 KoutponbHas pabota o teme "Meraib" 1 1
93 AHanu3 pe3ybTaTOB KOHTPOJIBHOM PabOThl, KOPPEKIIUS OIINO0K 1

1

94 Pousib XuMHHU B 00ECIIEUCHUH YCTONYMBOTO pa3BUTHS 4enoBeuecTBa. [loHsaTHE O
Hay4YHBIX METOJAaX UCCIIEI0OBaHUS BEILECTB

95 Hay4Hble IPUHIIUIIBI OPraHU3AIMHA XUMUIECKOTO IPOU3BOICTRA. 1
[TpoMBbIIIICHHBIE CITOCOOBI MOJTYYSHHSI BAXKHEHUIITMX BEIIECTB

96 Xwumuyeckoe 3arpsi3HCHHE OKPYIKAIOIIeH CPeIbl M €ro MOCIEACTBUS 1

97 Xwumus u 3710pOBbe yeoBeKa. JIekapCcTBEHHBIEC CPEICTBA 1

98  Xumwus mumm. Poss xuMum B 00eCIIEUeHUN IUIIIEBOM OE30IIaCHOCTH 1

99  Kocmernueckue u naphroMepHbie cpeacTBa. beiToBas Xumust 1

100 Xwumus B cTpouTeNbCTBE. BaxkHel e CTpOUTEIbHbIC U KOHCTPYKIIMOHHBIC 1
MaTepHaIbl

101 Xwumus B ceabckoM X03sicTBe. OpraHMYecKre 1 MHHEPAJIbHbBIE YI0OpCHHS 1

102 Cucremaru3anus u 0000IICHHE 3HAHUH IO TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



