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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE CpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMs (elnepalibHOM  00pazoBaTeNbHOMN
nporpammel cpeaHero obmiero o6paszoBanusa(P®OIl COO), npencraBieHHbIX B DenepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHBIE 00pa30BaTeNIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTusl Bocniutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO W3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanmzyeMoe B YCIOBHUSAX AUPPEPEHUHUPOBAHHOTO, MTPOGUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTalidyd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HU B COLIMYME, a
TakKe Ui MPOJOJKEeHHs OoOyueHus B oOpraHuzanusx mpodeccnoHambHOro o0pa3oBaHUS, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJIyd4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosararomumu nosioxxenuamu ProC COO o
B3alMOOOYCIIOBICHHOCTH 1IEJIeH, COAepKAHMsI, Pe3yIbTaTOB 00y4eHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ uHPOPMANMOHHO-METOIMYECKAs, peaNn3anrs KOTOpPOH oOecreynBaeT MOTydeHHE
IPEJICTaBICHUs O LEJsIX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMs, BOCIIUTAHUS U
pa3BUTUS OOy4arOUIMXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKpPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHUPYIOMIAS, KOTOpast IPEeyCMaTPUBAET OIIpeZicIICHHE:!
OPUHIUIOB  CTPYKTYPHUPOBaHHUA M TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAdYEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI oO0ydaromuxcs B paMKax HTOroBOH arrectauuu B (opMe eIuHOTro
roCyIapCTBEHHOTO YK3aMEHa 10 XUMUHU.

[Iporpamma 11t yriyOJI€HHOTO U3yUEHUSI XUMUH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax  OTAENbHBIX Npodumiel, NpeIycMaTpUBaeT  pacopeleleHne U
CTPYKTYpUPOBAaHHE €T0 IO KjaccaM, OCHOBHBIM COJIEpKaTEeNIbHBIM JMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacnpeeieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0O JIIsl U3Y4eHUs
OTJICTHHBIX TEM;

e [peularaeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh M3y4YeHHs Y4eOHOro Marepuana ¢
Y4€TOM JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3€H;

e AT METOAMYECKYI0 HHTEPIPETALMIO LEJIed M 3ajad M3ydyeHUs IMpeaMeTa Ha
yIIIyONE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTEPUCTHKHU TIAHUPYEMBIX pE3yJbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), a TAKKE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TT03HABATENbHBIX JIEHCTBUN OOy4arolmerocss IO OCBOCHHIO COJIEp’KaHUs
npeaMera.

[ITo BceM Ha3BaHHBIM MO3MLIMSAM B [pOorpaMMe 1[0 XHMHUHU IPELyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMUU Ha YpPOBHE OCHOBHOTO 001ero ooOpazoBanus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON IO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIONICH cofep kaHusl yueOHOro nmpeamera «XUMHUs» OCTaéTcsi BO3MOKHOCTh BBIOOPA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuM ¢ koHuentyaiabHbIMH TOJokeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOiIE€HHOTO ypoBHEH B cucteme auddepenurpoBannoro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccuoHaibHOro ooOpasosanus. B 31oil cs3u
U3Yy4YEHUE TIpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOydYaromIuxcs, BbIOpaBIIMX
onpeAenéHHbli Mpouiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIONIEr0 MOTy4eHHUs
XUMHYECKOTO 00pa3oBaHMsl B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO K TUIaHUPYEeMBIM pe3ylibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIeT0 O0Opa30BaHUS U3YYCHHE MpeAMeTa «XHUMHS»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJarOIINUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpyna ¥  O00OOMEHHBIX CIMOCOOOB  ACSATENBHOCTH, HWMEIOIIUX  MEKIUCIUIUIMHAPHBIN,
HAAMPEIMETHBIN XapakTep.

CocTraBisiomuyMu npeaMera «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/IeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpPHOM OpraHM3allM COAEpkKaHUS ITHX KypCcOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrIIyONn€HHOTO YPOBHEHM H3ydeHUs MpeaMeTa.

OcHoBy cozepxkanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHudeckas
XUMUS» COCTABJISET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M yMEHHUH, OTHOCSIIMUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakToIOTHUECKOT0 MaTtepuaia. Tak, Ha yriyOJéHHOM ypOBHE M3YUYEHUs MpeaMeTa olecrieueHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpEeACTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, pacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKHX  JJEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKUX M3MEHEHUH mpu e€ o0pa3oBaHMM M pPa3pyIICHUH, a TaKXkKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHHEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3E PacIliaBOB
U PacTBOPOB BEIECTB. B Kypce opraHMueckoldl XUMHUM IPU PACCMOTPEHMM PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ylenseTcss oco0oe BHUMaHUE BOIpocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep:KaHHWE KYpPCOB XMMHH YIIIYyOJIEHHOTO YPOBHS
U3yUYeHHs Ui KJIACCOB OIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapaxkTep JIOMOJIHEHHUM K OOIIeil cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa s KIACcCOB XHMHUKO-(DHU3MYECKOro
npoduist OOJBINIOE 3HaYECHUE OyIyT UMETh JIEMEHTHI Y4eOHOTrO Marepuaja Mo oOmeld XUMHUH.
[lpy w3ydeHuwn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeT chenaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBl COXPAHEHHUS MAaCChl W DHEPrHH, 3aKOHBI
TEPMOJIMHAMMKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiepykaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhIIs
00BN yAeTIbHBIN Bec OyJeT UMEeTh OpraHuyecKas XuMusi. B 3ToMm ciydae mpenoctaBisieTcs
BO3MOXXHOCTH Jis1 00Jiee 00CTOSITEIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMIH/bIL, O€JIKU, YIJI€BOJbI, HyKJIEHHOBBIE KUCIOTHI U apyrue. [Ipu atom
3HaHUSA O COCTaBE M CBOMCTBAx IPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIECTB
CIIy’KaT OCHOBOH JIJIsl U3Y4EHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAyYHBIX
METO/I0B IIO3HAHUS U OIbITa IPAKTUUECKOI0 IPUMEHEHNS HAYUYHbIX 3HAHUI U3ydeHue IpeaMera
«XuMus» Ha yrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4EOHBIMHU
npeaIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u uHbopMaTiKa» U «Pycckuil sI3bIK 1 TUTEpATypay.

[Tpu uzyuyenun yueOHOro mnpeamera «XUMHs» Ha YrIyOJIEHHOM YpPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
MEPBOCTENIEHHOW 3HAYMMOCTH SIBIsieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHMHH KakK O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHUUYECKOM JESITEIBHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHne 3Toil 3a1aun Ha yriayOJIE€HHOM ypOBHE HU3Y4YEHHS
IIpeaAMETa MPEAIOIAracT Pean3alyio TaKuX LeJeH, KaK:

e (opmupoBaHUE MPEICTABICHUI: O MAaTEpPUATHLHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTIX

Y TIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posin B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTHYECKOM, SHepreTMyeckoil M MUILEeBOH 0e30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHATIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrie4eHnn palMOHAIBHOTO PUPOIOTIOIB30BaAHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEeJIOBEKa, a TAKXE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLLEHHUS K CBOEMY 3I0POBBIO U IIPUPOJHOM CpELE;

® OCBOCHHME CHCTEMbl 3HAHWH, JISKAIIMX B OCHOBE XUMHYECKOM COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATHUN, 3aKOHOB U
TEOpUN XHMMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMHU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHUHETUYECKHUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMHUYECKUX
peaknuii, 0 XUMHYE€CKOM PaBHOBECHUH, PACTBOPAX M JAUCIEPCHBIX cCHCcTeMax, 00 oOmmx
HAyYHBIX TIPUHIIUIAX XUMHUYECKOTO TTPOU3BOJICTBA;

e (QopmupoBaHue y 0OydYarOImMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XUMHYECKHX 3HAHUM Ui OOBSCHEHHWS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOW XWUMUH, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTeCTBEHHO-HAYUYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, aHAJIM3a W OLEHKH C TMO3UMIHA 3SKOJOTHYECKOMN
0e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKUM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOM
BEILIECTB;

yrayOieHue NpeACTaBICHUM O Hay4YHBIX METOJax II03HaHUS, HEOOXOIMMBIX s
MpUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUUECKUX
SABJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCETHEBHOW KU3HU.

B nnane pcairsanun IIEPBOOYCPCAHBIX BOCIIUTATCIBHBIX MW Pa3BHUBAIOIINUX (I)YHKHI/II‘/'I
HCJ’IOCTHOI71 CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I$I IIpyu U3Yy4YCHHU IpECIMETa «XHUMHS» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TaKKME LENU U 3a]1a4H, KakK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIIO3HABAEMOCTH SBICHUH MPUPOJIBI, YBAXKCHHUS K
IpoIeCcCy TBOPYECTBA B 00JACTH TEOPETUYCCKMX M MPHUKJIATHBIX HMCCICIOBAHUN B
XUMHH, POPMHUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEIH;

pa3BUTHE  TIO3HABATCILHBIX  WHTEPECOB, HHTCIUICKTYAJIBHBIX W TBOPYECKHX
CHocOoOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHNUE Yy HUX CO3HATEILHOTO OTHOLICHHS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCICITHOU
MpoECCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHE YMEHHMI W HAaBBIKOB Pa3yMHOI'O NPUPOAOINOIb30BAHUS, Pa3BUTHE
DKOJIOTUYECKOW  KYJIBTYphl,  NPUOOpPETEHHE  ONbITa  OOIIECCTBEHHO-IOJIE3HOM
9KOJIOTHYECKOM JeSITETbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hezento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSIHUSA.
BaneHTHbIE BO3MOKHOCTH aTOMa yIjepoAd. XUMUYECKas CBS3b B OPraHMYECKHX COCIUHECHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX opOuTaineil, 6- u
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBA3eH B MOJIEKyJax
opranundeckux BeuecTs. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykiaeopuie U 3JIeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HHUE TEOPUU CTPOEHHUSI OPraHU4YECKUX COEAUHEHUN.
MornekynsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wns3oMepum: CTpyKTypHad,
IIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE J(P(EKThl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUM
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [lonsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenurenniit (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MPEICTABUTEICH.

OcoOeHHocT M KiIacCU(pUKalUsg  OpraHmyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBpAILEHUIN: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BEUIECTB W MaTepualaMHU Ha UX OCHOBE, OMBITHI IO MPEBPALICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYUPOBaHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuii psii ajakaHoB, oOmiast ¢hopMmysa, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP -TMOPHAN3ALMSA ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousznueckue CBOMCTBA aJKaHOB.

XHUMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, U30MEPU3ALMH, IETUAPUPOBAHU,
HUKJIA3AIUM, TUPOJM3a, KpeKuHra, ropeHus. llperncraBieHne o MexaHU3ME peakuuid
PaaMKaIbHOIO 3aAMEILECHHUS.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepusi. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (IIMKJIOMpPOINaH, HUKIOOyTaH) W OOBIYHBIX (ILMKJIONEHTAaH,
LUKJIOTe€KCaH ) [UKI0aNKaHoB. CriocoObl MOTy4YeHUs U TPUMEHEHHUE [TUKI0AIKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, obmas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M ITIPOCTPAHCTBEHHOE CTPOEHHME MOIEKYJ] aJKEHOB, SP°-THOpHAM3alMs aTOMHBIX opOuTaneii
yriepoja, o- U n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) nzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKUHWHM IPUCOCIAWHEHHMsS, 3aMEIICHHS B (-
MIOJIOKEHUE IIpU JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuio MapkOBHHMKOBA.
KadecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI NOTYUYEHUS M IPUMEHEHHE AIKECHOB.



Anxanuensl.  Knaccugukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX  CBOMCTB
conpsikEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nostyyeHus 1 IPUMEHEHUE alIKaAUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHOB, oOmas ¢GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI JIKHMHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakiMM Ha TPOHHYIO CBs3b. CroCOOBI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoas! (apeHsr). 'omonornyeckuit psix apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30Ia.
dusnueckue cBOICTBa apeHOB. XHMMHYECKHE CBOMCTBA OEH30/1a M €ro rOMOJIOTOB: PEAKIUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUu IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE aJIKWIbHBIX PaJUKaJIOB, KapOOKCUIBHOM, I'MJIPOKCUIIbHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYECKHUX
YIJI€BOIOPOIOB.

[Tpuponusiii ra3. IlonyrHeie HedTsHbIe ra3sl. Hedts u e€ nmpoucxoxaenue. KameHHbIi
yrojib W HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu HeTH: MEepPEeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTel nepepabotku HedTH, HX
IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKAY PAa3JIMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOAOPONOB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO  pacTBopa MIEnodd. B3aumoneiictBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LMHKOM. [IoHsATHME O METalIoOpraHu4ecKHX COEOUHEHMSIX.
Vcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOAOPOAOB B OBITY, TEXHMKE W TPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs] BEIIECTB M MX IMpEeBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KaueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHIeHa C aMMHauHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YIIIepoaa W BOJOPOJAa B OPraHWYECKHX BEIIEeCTBAX,
NOJydeHHUEe STHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKOB M PE3HHBI, MOJCIUPOBAHHE MOJEKYI
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHus.

IIpenenbHble OmHOATOMHBIE CcHUPTHL. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIHSL.
®uznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BomoponHble CBSI3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPTAaHUYECKUMHU U HEOPraHUUYECKUMHU KHcioTaMu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OpPraHM3M 4YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYCCKUX
CBONCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHTVIMKOJb W TAULEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKkUMM 3aMEUICHUs, B3aUMOJICUCTBHE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTomMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiieopuIbHOTO 3amereHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJEKYJIbl, B3aMMHOE BIUSHUE THMAPOKCOTPYIIBI M OEH30JIBHOTO fAIpa.
®usnueckue cpoiicTBa peHosa. OCOOEHHOCTH XMMHUUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHona. TokcuuHOCTh ¢eHona. CrocoObl MonaydeHus W NpUMeHeHue (eHona.
®enonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COEIMHEHUST — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETUI0B U KETOHOB: peakuuu mpucoequHeHus. OKUCIIEHUE albJAErui0B,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

ORHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. (PHU3UYECKHE CBOICTBA OJHOOCHOBHBIX
IpelenbHbIX KapOOHOBBIX KHUCIOT. BomOpoaHbIe CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi ATepuUKAINU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAs, OJICMHOBAs, JUHONIEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie ¢upbl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue U XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIETOYHOU Cpejie.

Kupsl. Ctpoenue, puznueckue ¥ XUMUYECKHE CBOICTBA UPOB: THIPOJIU3 B KUCIOH U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbl B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOFOIIEE JCHCTBHE.

OO6mass xapakTtepuctuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuael). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, rajakrosa, pubo3a, Ie30KcHpuOo3a.
@dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIMU C Y4YaCTUEM CHOHUPTOBBIX U albJErMJAHOW TpyNm, CHOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakKTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunapl: Kpaxmai, TJIMKOT€H M 1emiono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmajia, TJIUMKOI€Ha U Lesuioyio3pl. Pdui3nueckue CBOICTBA Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KAaYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: THAPOIIN3, TIOTydeHHe dPUPOB 1eIUTI0NI03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHbIE METO/Bl M3YyYEHHs BELIECTB M WX IMPEBPALICHUI: paCTBOPUMOCTH
pa3jMyYHBIX CHUPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIIUPTA B AJBJETHUJ HAa PACKAIEHHOM MEAHOM NPOBOJIOKE, OKHUCJIEHUE HTUIIOBOIO CIHPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUAIOB), KAUeCTBEHHbIE PEaKI[MU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(1l)), peakius rimmnepruHa
¢ rugpokcuiom menu(Il), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 3314 10 TeMaM «Cnupthl U (enounbly, «KapOoHoBbIe KHUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoepaniye opraHudecKue coeJuHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHHE MOJEKYII,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XMMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJIKWJIMPOBAHUE, B3aUMOJCHCTBHE MEPBHUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MolieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWJIMHA.
KavectBennple peakunn Ha aHWwinH. CrOocOOBI MOJydeHHsS] W MPUMEHEHHE aTu(paTHYSCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN  O-
aMUHOKHCIIOT: TJIMUMH, alaHuH. DU3ndeckrne CBOMCTBA aMHUHOKHCIIOT. XUMHUYECKUE CBOWCTBA
AMHHOKHCIIOT Kak aM(OTEpHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIus IOJIMKOHICHCAIHH,
oOpa3oBaHMe NENTHAHOMN CBA3M. buonornueckoe 3HaueHHe aMUHOKHCIOT. CHHTE3 U TUIPOIU3
HENTHIOB.

benku kak npupoansle mnonumepsl. llepBuunas, BTOpUYHAs W TPETHUUHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHsS BEIIECTB M HMX IPEBpPALICHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalusi OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIIMH Ha OEJKH, pelieHue
HKCIEPUMEHTAJIbHBIX 33/a4 IO TeMaM <«A30TCOJEp)KALUE OPTraHWYECKUE COCIUHEHUS» U
«Pacno3HaBaHMe OpPraHMYECKUX COCTUHEHUI.

BbicokoMoieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEpP, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3alUH, CpPeHsAs MoyeKyasipHass macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpU3aIIs U MOJIMKOHICHCAIINS.

[Tonumepuslie MaTepHuabl. [Tnactmaccel (TonMATUIIEH, MOJIUTIPOTUIIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHIIMETAKPUIIAT, MOJIMKapOOHATHI,
nonauasTHIIeHTepedTanar). YTunuzanuus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHEBL. Pe3nHa.

Bonokna: HaTypanbHbBIE (XJIOIMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBjap, BJIEKTPOIPOBOASIINE
MOJIMMEPBI, OMopa3iaraeMple MOJIMMEDPHI).



DKCrepUMEHTAIbHBIE METO/Ibl M3YYEHUs BEIIECTB W MX MpPEBpAIlCHUN: O3HAKOMIICHHUE C
oOpasliaMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

PacuérHble 3apaun.

Haxoxnenue MoiexyasipHOd GopMysIbl OPraHUYECKOro COSTUHEHUS 10 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKIIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (popmyIibl
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeieJIeHUe JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKU BO3ZMOMKHOTO.

MexnpeamMeTHbIe CBS3H.

Peanmzanust MexXnpeaMETHBIX CBSI3€H MPU U3Y4EHUM opraHuveckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSATUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0muye ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (DaKT, THIOTE3a, TEOPHS,
3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukanus, HaOIIOJeHHE, W3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUMN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEHIecTBa, (PH3UYCCKUEC BEIIMYUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, SKocuctema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOGHBIA THUI IMHUTaHUS, OpoXKeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTIICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: moyne3Hble UCKOMaeMbIe, TOTLIHUBO.

TexHOIOTUs: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MTUTAaHUs, MOIOIIIME CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYeCKul 31eMeHT. M3otonel. CTpoeHHe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUYECKHE YPOBHM U TOAYPOBHH. ATOMHBIE
opbutanu. Knaccudukarus XMMUYECKUX IJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PHUIypalMd aTOMOB 3IIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTYpaluu HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XumMuyeckux d3emeHToB J[.U.
MengeneeBa. CBA3p NEpPUOAMYECKOTO 3akoHa U llepmonnueckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.J. Menneneesa.

XuMuyeckasi cBsi3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHeprus
1 JuinHa cBA3U. [lonspHOCTH, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOICUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEPE COCIUHEHHH 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpenacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOTO  HOHa!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBI KPUCTALTUYECKUX
pemETOK (CTPYKTYP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucrteMax. MctuHHble pacTBOpbI. [IpeacraBieHne 0 KOJUTOMAHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MoOJIsIpHas ~ KOHUEHTpaius. HacelllleHHble ¥ HEHaCBIIEHHBIE  PAaCTBOPHI,
pacTBopuMocTh. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHANIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIICCTB.

Knaccugukarus XuMHUYeCKUX peakiyfii B HEOPTaHNUECKOW U OPraHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPIUU IMPU XUMHUYECKHUX
peakusix. TernoBblie 3Q(PEeKThl XUMUUECKUX peakiuuid. TepMOXUMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEaAKIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataan3aropsl.

OOpatumbie u  HeoOpaTHUMble peakuMd. XuUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILIEHTPAIlMU BEIIECTB, y4acTBYIOUX B peakiuu. [lpunnumn Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CunpHble U crnadble  eKTponuThl. CTeneHb
nuccormanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEMTpalibHasl, 1Ielo4yHas. BoaopoaHsii
noka3zarensb (pH) pactBopa. ['uaponus coneit. Peakiiuu noHHoro oomexa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHS W BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTO 2NIeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEI[ECTB.

DKCIepUMEHTAIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3lioKeHUE
MEepOKCUIa BOJOPOJAa B TMPHUCYTCTBUU KaTalu3aTopa, MOJEIH KPUCTALIMYECKHX PEIIETOK,
MPOBEJCHNE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumus.

ITonoxxenue HemertaiuioB B llepuogmueckoil cucremMe xumudeckux diaeMeHtoB JI.H.
MenzeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (DuznyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, guznueckre M XMMHUYECKHE CBOMCTBA: PEaKIMU C METAIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ nipubl. TOMIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenune B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHelme KHCIOPOACOAEpIKAIINE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBINIJIEHHBIE CIIOCOOBI MOTyYEHUs TajJoreHoB. [I[pruMeHeHne rajJoreHoB u
UX COEIUHEHM.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOA.
®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoiga M 030HA. OKcUabl U
HEPOKCU/IBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI MONy4eHUS, (U3HUECKUEe U XHUMHYECKUE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCTOTEI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHEHU.

A3zor. Haxoxxnenue B mpupojie, CHOcOObl MOIy4YeHHs, (PU3UYECKHME M XUMHUYECKHE
cBoMcTBAa. AMMHMak, HUTpuIbl. OKCHIbl a30Ta. A30THUCTas M a30THAs KHUCIOThI M UX COJIU.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coeqUHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxaenne B mpupoae, crnocoObl moiaydeHHus, (GU3MUECKUe U XUMHUYECKUE
cBorictBa. Dochuael u Pochun. Oxcuasl dochopa, dochopHas kuciaora U €€ COJH.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpHUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriepoaoM. Oxkcun yriaepona(ll),
okcupa yriepona(IV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl MOTy4YeHHs, (HU3HUECKUe U XMUMHYECKHE
cBoiictBa. Okcun kpemuus(IV), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpuMeHeHne KpeMHHUsI U ero
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoi cucteMe XuMUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY U TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA PpsiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJTYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILITYPIusl, anekTpomeTautyprus. [lonstue o koppo3un
MeTalioB. CrocoObl 3aIIUTEI OT KOPPO3HH.

OO6mas xapaktepuctuka metamuioB I[A-rpymmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydyenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COETMHEHUI.

Ob6mas xapaktepuctuka MetamnoB IIA-rpymmer [leprogudeckoil cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii u KanblMid: TOoJydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
MIPUMEHEHNE IPOCTHIX BEIIECTB U X coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AoMUHUI: ToNydyeHue, GU3NYECKue M XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB NoOouHblx mnoarpymnn (b-rpynm) Ilepuoauueckoit
CUCTEMbl XMMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAuHeHUuM. OKCUJIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U JUXpPOMATHI, UX OKUCIHUTEIHHBIC CBOMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBAa MapraHila M €ro CoeJuHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHCIIUTENNbHbBIE CBOWCTBA.



DuU3nYeCcKne U XUMUYECKHE CBOMCTBA XKeJle3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(Ill). Ilonydyenne u npuMeHEHHE KeJ€3a U €ro CILIABOB.

Du3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{uuk: nonyyeHue, GU3NYECKUe U XUMUYECKUE CBOICTBa. AM(OTepHbIe CBOWCTBA OKCHUA
Y THUAPOKCHU/IA IIMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[prMeHeHne uHKa U ero CoeIMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJIOB, TOpeHue cepwl, Qocdopa, ’xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMKU «MeTamibl M CIUIaBbl», B3aWMOJCHCTBHUE IIEJIOYHBIX M LIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMu KHUCJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[MU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTHOHBI METAJIOB, B3aMMOJICHCTBUE THIPOKCHUIOB AJIFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANbHBIX 3aa4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TTIaBHBIX TOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3Hb.

Ponp xumun B obecriedeHNH YCTOWYMBOTO pa3BUTHA deloBeuecTBa. [loHATHE 0 HAaydyHBIX
METO/JaX TIO3HAaHMSI ¥ METOJOJIOTMM HAay4yHOTO wuccienoBanus. HayuHble npuUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CIIOCOOBI MOYYEHUSI BAXKHEUIIIUX
BElIeCTB (Ha MpUMEpe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHola). [IpoMbliieHHbIE
CIoCOObI MONMYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolled cpeabl U
ero nociueacTBus. Posb Xxumun B 00€CIIeYeHIHN SHEPreTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeicTBa. [IpaBuia wucmosib30BaHUS
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B oOecrieueHun
MUIIEBON O€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBmiia 6e3omacHOTO
MCIIOJIb30BaHUs MIPENapaToB OBITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHbBIE MaTepHaIbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPAaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JU1s1 3JIeKTpoHUKHU. HaHoTexHomoruu.

Pacuérnbie 3anaumn.

Pacuérer: Maccel BemiecTBa win 00OBEMA Ta30B MO M3BECTHOMY KOJWYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO M3 BEUIECTB HMMEET MpHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIUU, €CIU OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeAes€HHON MacCOBOW JOJEH pacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOJIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJW BBIXOJIAa MPOJIYKTA PEAKIIMHA OT TEOPETUUECKU
BO3MO>KHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKoil XUMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOIO LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUIOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOJUIHOCTh, HAOIIOJIEHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MaKPOMHP, aTOM, D3JEKTPOH, MPOTOH, HEHUTPOH, WOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUA YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA Tra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
U3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTtema, Owuochepa, MeraboiM3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, KUPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

I'eorpadus: MuHEpaIbl, TOPHBIC TTOPOJIBI, MTOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHomorus: XUMHYECKash POMBIIINICHHOCTh, METAJUTYPTys, CTPOUTEIIbHBIE MaTepHAIbI,
CEIbCKOXO03SHCTBEHHOE IIPOM3BOJICTBO, MHIINEBAss IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIUICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MAaTE€PUAJIOB, 3JICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

B coorBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHUA
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUC POCCUNHCKOM IpakJaHCKON
UJCHTHYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIPEIEIICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOydaroIuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMH B OOLIECTBE MpPaBUJIAMHU W HOPMAaMH TIOBEACHUS; HAIUYHE
IIPAaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPHhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHUS NpenMeTa «XHUMHUS» OTpaxaroT chOpMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEIIFHOCTH 0OYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OIbITA MO3HABATEJIbHON U MPAKTHUECKON EATEIbHOCTH 00yUaroIIMXCsl B MPOLIECCE peasln3aluu
00pa30BaTeNbHOM 1€ TEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

OCO3HaHMsI O0YYAIOLMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKEHUS K
3aKOHY M ITPaBOINOPSIKY;

IIPEJICTaBICHUSI O COLMAIbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3IMnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEUECTBEHHOU
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TNPAKTUUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMsI TOTO, YTO JIaHHBIE HAyKH €CThb pEe3yNbTaT JJIUTEIbHBIX HAOIOIEHHH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TPY/Ja YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IIOJIYyYEHHH M TMOCIEAYIOIIEM aHajIu3e
MH(pOpPMALIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYyallid, CBS3aHHbIE C XHUMHUYECKUMHU SBICHUSMH, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJAECHHE W IOCTYIKHM CBOMX TOBApUINEH C MO3ULIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHHUS MOCIEACTBHI MOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

NOHMMAaHMs LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KHU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;



cOOIOICHNsT TPaBWJI O€30MacCHOTO OOpaIIeHHWs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUS IIEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUs TOCJICACTBUI M HEMPHUATHS BPEIHBIX IMPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEILCKOW JICSITEIIBHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATCIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIPaBJICHHOCTH (B paMKaX CBOETr0 Kjiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YUYCHHIO MPOQECCUil pa3IuyHOro poja, B TOM YHCIEC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM N€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieil mpodeccun U peaau3anuu COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHUYECKH 11e71€cO00pa3HOro OTHOIICHUSI K MPHUPOIC KaK UCTOYHHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHHUSA YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJIHOM U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIB30BAHUS JOCTHXKCHUM XUMUU JJI PEIICHHS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIIMX BpPEI OKPYKarlled MpUpOIHON cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUATHBIE YKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIU4Ms PA3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UICOJIOTHH XeMOo(poouu;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON IPAKTHKHY;

MOHUMAHUA CIeNU(PUKA XUMHUH KakK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUH [[EIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
penIeHr Ipo0IeM COXpPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B pEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIWIIMHBI,
0o0ecreueHnH yCIOBUN YCTICITHOTO TPY/JA U AKOJOTUYECKH KOM(POPTHOHN KU3HHU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB TIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SIBICHHH OKPYXKAIOIIEro MUpa W TPOHCXOISANIMX B HEM HM3MEHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C IEIIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PELICHUS ITPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENbCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKH3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iMyHbIX cdepax mnpodeccuoHamTbHON
JESTCIIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIIUXCS MEXAUCIUILIMHAPHBIC
(MexXmnpenMeTHbIE) 0OLIeHaYUHbIEe IOHATHUS, OTPAXKAIOLIHNE LEIOCTHOCTh HAyYHOH KapTHHBI MHpa
U crienru UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHblE  yueOHble  JAeHCTBMS  (TO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHblE), oOecreunBarouie (GopMHUpOBaHUE (QPYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuXcs;

CIOCOOHOCTh  OOYYaroLIUMXCS  HUCIOJb30BaTh  OCBOEGHHBIE  MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MO03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU J1€HCTBUAMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a3oBble JIOTHYeCKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYJTHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIISAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHU IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIICCTB U XUMHNYECCKUX peaKHHﬁ;

YCTaHABJIMBATb MPHUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSMU,

CTPOUTH JIOTUYECKUE pACCYKIEHHUS (MHIYKTUBHBIC, JACIyKTHUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHSI B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPEOO0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyNa, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC IMPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEaKLUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IIOCTABJICHHBIE |
CaMOCTOSITENILHO C(hOpPMyTUPOBAHHBIE BOIPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEACHMS YYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIECcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUCHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOJAbI IpPU IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $I3bIK B KadeCcTBE CpEACTBAa INpU paboTe € XUMUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue W MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBUA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3yIbTaTOB I103HABATEIILHOW ACATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH  BBIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTa, MPaKTU4YEeCKOM paboOThl IO HCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro MpoekTa, u (POopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIIHMIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIE yUeOHbIE 1eiiCTBUS:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO IMO3HABATEIBHYIO NEATEIHLHOCTD,
ormpezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUH HPHU BBINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO MX PEelICHHs C YYETOM IMOJTyueHHs] HOBBIX 3HAHUHN O
BEILIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb ISTEIHHOCTH HA OCHOBE CAaMOAHAIN3a M CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMbI 110 XUMHUH Ha YriayOJEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHE Ui y4eOHOro mpeaMera
«XUMHS» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI JEWCTBHH MO OCBOCHHIO, MHTEPIPETALUU H
npeoOpa30BaHUIO 3HAHUMA, BHJIBI ACATEIBHOCTU 10 MOJYYSHUIO HOBOTO 3HAHUS M MPUMEHEHHIO
3HaHWI B PA3JIMYHBIX YUCOHBIX CHTYyaIHsX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CHTYaIHSIX,
CBSI3aHHBIX C XUMHEH. B mporpaMme 1mo XMMHH MPEAMETHBIC PE3yJIbTaThl MPEICTABICHBI IO
rojiaM H3y4eHHS.

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABJICHUI: O MECTEe M 3HAYCHHH OPraHUYeCKOW XHMHUHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ pPOoJH B 00ECIIeUeHUN YCTONYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
pelIeHrur MpoOJIeM IKOJIOTUYECKOM, PHEPreTUYeCKOl M MUIIEeBONH O0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHWH HOBBIX MATEPHAIOB, HOBBIX HMCTOYHHKOB JHEPrHUH, B OOECICUYCHUU
palMoOHATIBLHOTO MPUPOIONOJIB30BaHUA, B (DOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYPHhI
YeNOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUW, KOTOpPAss BKIIOYAET: OCHOBOIOJIATaKOIINe
MOHSTUS — XWMHUUYECKHI DJIEMEHT, aToM, SIIPO W DJEKTpOHHas 00oJjiouka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, THOpUIU3allds aTOMHBIX
opOuTanel, HMOH, MOJIEKYla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATENLHOCTh, CTETNEHb OKHCIICHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O0O0BEM, YIJIEPOJIHBIA CKEJET,
GyHKIMOHATBHAS TPYIIA, paJuKal, CTPYKTypHbIe (HOpMyibl (pa3BEPHYTHIE, COKpAIIEHHEBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpbI, TOMOJOTUYECKUM Psi, TOMOJOTH, YIJIEBOJOPOAbI, KUCIOPOA- M a30TCOJEpKallue
OpTraHWYECKHE COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCTMHEHUS; TEOpPUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3akoH COXpaHEHUsSI MacChl BEIIECTB, 3aKOH
COXpAaHEHUsS M TMPEBPALEHUS DSHEPrUM NPH XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS, JEKAIlUe B OCHOBE TOHHUMAaHUS
NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHMX SIBIICHUM, TPEACTAaBICHUSA O MEXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIl aTrOMOB B MOJIEKYyJax (MHAYKTHUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHTsl | u Il pona); dakronornyeckue CBEIEHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MMaCHOM HCITOJIh30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TPAKTHYECKON JEATEeNhbHOCTH YENOBEKa, OOIMMUX HAYYHBIX MPUHIUINAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAaHOJA, IepepabOTKU HePTH);



Cc(OPMHPOBAHHOCTb YMEHUM: BBISABIIATh XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS [IPU OIIMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTABICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUUYECKUX BEIIECTB;

COCTaBIATh ypPaBHEHUS XHMHUUYECKUX pEaKUMd UM  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUN  IIOCPEACTBOM  COCTABIICHUS  DJIEKTPOHHOIO
OanmaHca ITHX peakUuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBJIE€HHUS HX IOJHBIX U
COKpAaIlIEHHBIX HOHHBIX YPAaBHECHMIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUM HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeIEHHOMY KIIACCY/TPYIIe COCMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauth TpuBUaIbHbIE Ha3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENICH OPraHMYeCKUX BEIIECTB (ITWUJIEH, AaleTUJIeH, TOJyod,
[JIMLUEPUH, STWIECHIJUKONIb, (QeHos, (opMalbIeruj, AaneTajabAeruj, aueToH, MypaBbHHas
KHUCJIOTA, YKCYCHAasi KHCJIOTa, CTEapUHOBas, OJEUMHOBAs, NaJIbMHTUHOBAs KHUCJIOTHI, TJIMLUH,
JIIaHUH, MAJIbTO3a, (PPYKTO3a, AHIIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUYECKUE U
XUMHUYECKHE CBOMCTBA TUMMMYHBIX IPEICTaBUTENEH Pa3InYHBIX KIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUJOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTII€BOAOB (MOHO-, TU- U MOJHCAXapUa0B),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILIUX
XUMHUYECKHMX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh yYMEHHUS TOATBEPXKIaThb HA KOHKPETHBIX MPHUMEPAaX XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHUMYeCKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOe NMpPUMEHEHUE
IPOJYKTOB EPepadOTKH;

c(OpMUPOBAHHOCTh BJIAJIEHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaxX
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) M YMEHUSI IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSATeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alHI0, BBISIBICHUE
MPUYHUHHO-CJIEICTBEHHBIX CBSA3EH — /JIs U3y4EHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OpPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUIMU U
NpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IIPEAMETOB i Oojiee OCO3HAHHOTO
IIOHMMAHHA CYIIHOCTH MaTEpUaJIbHOIO €AWHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIC 3HAHMS IO



OpraHUYECKON XUMHUU AJis1 OOBSICHEHUS! U MPOTHO3UPOBAHUS SBJICHUI, UMEIOIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opMmylnam u
YpaBHEHUSAM XHMUYECKUX DPEAKIM C MCHONb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacyéThl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHII: MPOTHO3UPOBAThH, aHATU3UPOBATh M OLICHUBATh C MO3MIIMIA
9KOJIOTMYECKON Oe30MacHOCTH IMOCJIEACTBUS OBITOBOM U MPOM3BOJICTBEHHOM AESITENHLHOCTU
YeJI0OBEKa, CBSI3aHHOW C IepepadOTKOM BEIECTB, MWCIIOJIb30BAaTh IIOJYYEHHbIE 3HAaHUSA s
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MTOJIyYeHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIUn
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pelleHHe »HKCIEPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAaHMIO OPraHWYeCKUX BELIECTB) C
coONrofieHreM TMpaBWil  0e30MacHOro  oOpalleHuss C  BeleCTBAMU U J1TaOOPaTOPHBIM
o0opynoBanueM, (QOpMyIUpPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
Pe3yJIbTaThl SKCIIEPUMEHTA, AaHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroaaTh IMpaBUiia HKOJIOTUYECKU IIeIeCO00Pa3HOro MOBENEHUs B OBITY M TPYIOBOU
JEATEIbHOCTH B LEJAX COXPAaHEHUsI CBOETO 3J0pPOBbs, OKPYKAIOIIEH MNPUPOIHON Cpelbl U
JIOCTUXKEHUS €€ yCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOrO JEMCTBUSI HA JKHUBBIE OPraHU3MbI ONPENCIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMblci nokazaresns [1/1K;

aHAJTM3UPOBaTh  LI€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib34;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-HAay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, VHTepHET M Jpyrue), KpUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uH(popMalLnIo, repepadaTbiBaTh €€ U UCIO0JIb30BAaTh B COOTBETCTBUM C MOCTaBICHHON yueOHOMI
3a/1auen.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOpraHW4ecKas XUMHsD»
OTPAXKAKOT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI: O MaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOABI, O MECTE M 3HAYEHHM XUMHUHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poji B 00ECIIEYeHUH YCTOWYMBOIO Pa3BHUTHUS, B PEIICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTMYecKO U THIIEeBON O0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/aHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOIO
IPUPOIONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310pPOBBIO M IPUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKOYAECT: OCHOBOIOJATAOIINE
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, TEKTPOHHAst 000JI0YKa aTOMa, S-
, p-, d-aTomHBIE OpOHMTAaIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aTOMa, THOpHIu3aIus
aTOMHBIX OpOuWTasel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYEcKas CBs3b (KOBaJICHTHAas, HWOHHAs, MeTa/lInyecKkas, BOJOPOIHAA),



KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKLUs, PacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTSHI,
IEKTPOJUTHUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIA  IIOKa3arellb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOM APPEKT XMMUYECKON peaklud, CKOPOCTh XUMHUECKOM
peaKkuMH, XMMHUYECKOE DPABHOBECHE; TEOPUM U 3aKOHBl (TEOpHUs IJIEKTPOJUTHUYECKOU
Jucconuanuy, nepuoaudeckuii 3akod /[[.JM. MenzaeneeBa, 3aKkOH COXpaHEHHUSI MacChl BEILECTB,
3aKOH COXPAaHEHUS U NPEBPALICHUS HYHEPIUM IIPM XUMHMUYECKUX PEaKLMsIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIUME B OCHOBE IOHUMAaHWS NPUYMHHOCTH M CUCTEMHOCTH
XUMHUUYECKHUX SIBICHHUI; COBPEMCHHBIE IIPEICTABICHUA O CTPOCHHM BELIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAMHAMHUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX MX
IIPOTEKaHUsA, O XHMMHYECKOM pAaBHOBECHUH, pPAcCTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(akToJIOrMUECKUe CBEJCHHsI O CBOWCTBAX, COCTaBe, MMOJyY€HUH U 0€3011aCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHWYECKUX BELIECTB B OBITY M INPAKTUYECKOM J1E€ATEIbHOCTH YEJIOBEKA,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABIUBATb
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILME IOHATHS IIPU ONHMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUIsl COCTaBICHUS
dopMyn BeIIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/IEIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJEISITh BAJIEGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METalInyecKas,
BOJIOPOJIHAS ), TUIT KPUCTAINTMYECKOM PeIIETKN KOHKPETHOTO BEILIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BeELIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIacCCU(PULIMPOBATh: HEOPraHUYECKHE BELIeCTBA MO MX
COCTaBy, XMMHUYECKHE PEaKIMM 0 PAa3IUYHBIM IMpH3HAKaM (YMCIY U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHUIO CTENeHEHl OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JIpYrHe); CaMOCTOSITENbHO BbIOMpAThb OCHOBaHUS U
KPUTEPHH IS KJIacCU(UKALIUN N3Y9aeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTEePHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB U MOHOB
XUMUYECKUX DJJIEMEHTOB IE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenneneeBa, UCTIONAB3Ysl MOHATHS «IHEPreTUYECKUE YPOBHHY, «IHEPIETHUECKHE IOTYPOBHN,
«s-, p-, d-aToMHBIe OpOUTANM», «OCHOBHOE M BO30YXKJAEHHOE SHEPreTUYECKHE COCTOSHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHMYECKHX DJJEMEHTOB U HX
COeIMHEHUN 110 niepuoaam u rpymnmnaM [lepuoguyeckoit cucremsl JI. 1. Menneneesa, BaleHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYLIECTBOBAHUE I'€HETUYECKOM CBSA3U
MEXy HEOPTraHHUUECKMMU BEIECTBAMHU C IIOMOIIbI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;



Cc(OPMHUPOBAHHOCTb YMEHHS PACKPhIBaTh CYIIHOCTb: OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI SJICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
THJIPOJIM3a; PEeaKUUi KOMIUIEKCOOOpa30BaHUS (Ha IMpHUMEpEe I'MIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUs CKOpOCTU
XMMHUYECKON PEaKLMU B 3aBUCHUMOCTH OT Pa3IMUYHBIX (DAaKTOPOB, a TAKXKE XapaKTep CMELICHMS
XMMHUYECKOI'0 paBHOBECHUS I10]] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKaIIue B OCHOBE
NPOMBIIIICHHOTO TMOJYyYeHHUS CEPHOM KHCIOThl, aMMHakKa, OO0IIMe Hay4yHble MPUHIIMIIEI
XUMHUYECKHX TPOU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKUX BEILECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOopMUPOBAHHOCTD BJIQJICHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUI
OpUpoaBl  — HAONIOJICHHWE, W3MEPEHHEe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHbld U
MBICJIEHHBIN), MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs MPUMEHATh TH 3HAHUS NPU
9KCHEPUMEHTAJIbHOM HCCICIOBAaHUM BELIECTB M JJI OOBSACHEHHS XUMMUYECKUX SIBICHHH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUYECKOMN 1€ATEIbHOCTH YEI0BEKa U B IOBCEHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOI'O
IIOHMMAHHS MaTEPUAIILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS IPOBOJAUTH PACUETHI: C UCIIOIb30BAHUEM MIOHATUN «MacCOBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIKS»; MAcChl BEIIECTBAa WM 00bEMa Taza
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklnuy; 3Ha4YeHNsT BOJOPOTHOTO ITOKA3aTelIsl paCTBOPOB KUCIIOT
U IIeJoYel C M3BECTHOM CTENEHbI0 TUCCOLMAlUU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BELIECTBA WM JaHO B W30BITKE (MMEET NMPUMECH); JOJIH
BBIX0/JIa MMPOYKTA PEaKLUU; 00bEMHBIX OTHOIIEHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBE/IEHUE peaKuii HIOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEbl PACTBOPOB BEIIECTB C MOMOLIBI0 MHIMKATOPOB,
U3y4eHHE BIHUSIHMS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuu, pelieHne
AKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTamasl») ¢ coOmoaeHneM NpaBUil
Oe3omacHOro odOpalieHus C BellecTBaMH U JabopaTopHBIM 000pYyAOBaHHEM, (POPMYIHPOBATH
[eNlb  HMCCIENOBAaHUsA, TMPEACTABIATh B pa3IUYHOM (QopMe pe3ynbTaThl OSKCIIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N 1
1abopaTOPHBIM 00OpYIOBaHUEM, OOpaIEHUsI C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSIMHU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHUECKH IIe1eco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOM JEATETBHOCTH B LEIAX COXPAHEHHS CBOETO 3/10POBbS,
OKpYKarolllel TPUPOJAHON CpeAabl M AOCTHXKEHUS €€ YCTOMYMBOrO pPa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JAEMCTBMSI HA >KMBBIE OPraHU3Mbl OMNPEICNIEHHBIX HEOPraHHMYECKUX
BELIECTB, TOHUMasI cMbIci nTokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMIA: OCYLIECTBIATH IeJICHANPABICHHBIA IMOMCK XMMHUYECKOMH
MHQOpPMALMU B Pa3IM4YHBIX MCTOYHUKAX (HaydHas M y4yeOHO-HaydHas JUTeparypa, CpeAcTBa



MaccoBoil umH(popmanuu, MHTEepHET M Apyrue), KpUTHYECKH AaHAIN3UPOBATH XUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3aa4ei.
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KpuTtepun oueHKH YPOBHS 3HAHUM Y4alIMXCS

Pe3ynbpTaThl 00yueHUs: XUMUU JOJKHBI COOTBETCTBOBATH OOIIMM 3ajJadyaM IpeaMeTa u
TpeOOBAHUSAM K €r0 YCBOCHHIO.

PesynbraTtel OOyuyeHHsS] OICHMBAIOTCA TO TMATHOALIBHONH cucteme. Ilpu ouenke
YUUTBHIBAIOTCA CIEAYIOLME KAYECTBEHHBIE I10KA3aTENIN OTBETOB:

* r1yOMHA (COOTBETCTBUE H3YUYCHHBIM TEOPETHUYCCKIM 00O00IIEHUSIM);

*0CO3HAHHOCTh (COOTBETCTBUE TPeOyEeMBIM B IMPOrpaMMe yYMEHHUSM IMPUMEHSTH MOITYYCHHYIO
nHpopManum);

*TI0JIHOTA (COOTBETCTBHE 00bEMY NMPOTPAMMbI U HHPOPMAITUU yUeOHUKA).

[Ipy oIEHKE YYMUTHIBAIOTCS YHUCIO M XapakTep OMMOOK (CYIIECTBEHHBIX WIN
HECYILECTBEHHBIX).

Cy1iecTBeHHbIE OIINOKH CBSI3aHbI C HEIOCTATOYHON INTYOMHOM U OCO3HAHHOCTHIO OTBETA
(HampuMmep, YYEHUK HENpPaBWIBHO YyKa3ajll OCHOBHBIE NPU3HAKU TOHATUH, SIBJICHUH,
XapaKTepHbIE CBOMCTBA BEIIECTB, HEMPABHJIBHO CPOPMYIUPOBAT 3aKOH, MPABWIO U T.JA. WU
VUYEHUK HE CMOT MPUMEHUTh TEOPETHYECKHUE 3HaHUA [JIs1 OOBSCHEHUS M TpeICKaA3aHUS
SBIICHUH, YCTAHOBJICHHS NPUYMHHO-CIEACTBEHHBIX CBS3€H, CpaBHEHHS M KiaccuPUKaluu
SIBJICHHUH | T. II.).

HecymiecTBenHble OmMOKH ONPENesiFOTCS HETMOTHOTONH OTBeTa (HampuMep, YIyImieHHe
U3 BHJA KAaKOro-1H0O HeXapaKTepHOro (akTa IpH ONMHCAHWU BEIIECTBa, mpouecca). K Hum
MO>KHO OTHECTH OTOBOPKH, ONUCKH, JAOIMYIIEHHbIE 10 HEBHUMATEIBHOCTU (HalIpUMep, Ha JiBa U
OoJiee ypaBHEHHI peaklMii B MOJHOM MOHHOM BHJIE JOIYIIeHA OJHA OmHOKa B 0003HAYCHUU
3apsiia UOHA).

Pe3ynbraTel 00y4yeHHsI NPOBEPSIOTCS B MPOLECCE YCTHBIX M HMUCbMEHHBIX OTBETOB
y4aluxcs, a TAaKKe MpU BBIMOJIHEHUH MU XHUMHYECKOTO HKCIIEPUMEHTA.

OneHKa YCTHOTO OTBETa

Ouyenxa «5»:

* OTBET MOJIHBIM U IPaBUJIbHBIA HA OCHOBAaHUY U3YUYEHHBIX TEOPUN;

* Marepuajg HM3JIOKEH B OIPEAEICHHON JIOTMYECKOM ITOCIEN0BAaTEIbHOCTH, JIUTEPATypHBIM
A3BIKOM;

* OTBET CaMOCTOSTEIIbHBIMN.

Oyenka «4»:

* OTBET MOJIHBIN U IPABUJILHBIN HA OCHOBAaHUY U3YUYEHHBIX TEOPU;

* MaTepuai U3JIOKEH B ONPEIEICHHON JJOTHYECKOM MOCIEN0BAaTENbHOCTH, ITPH 3TOM JONYIIEHBI
JIBE-TPU HECYILIECTBEHHBIE OLINOKH, UCTIPABIEHHBIE MO TPEOOBAHUIO YUUTEIS.

Oyenka «3»:

* OTBET NOJHBIHA, HO MPH 3TOM JOMYIIEHA CYIIECTBEHHAs OMIMOKAa WM OTBET HEMOJHBIH,
HECBSI3HBIN.

Oyenka «2»:

* pu OTBeTe OOHAapyKEHO HEMOHMMAaHUE YYallUMCs OCHOBHOTO COJEp)KaHus y4eOHOro
MaTepuasa Uid JOMYIIEeHbl CYIECTBEHHbIE OMNOKH, KOTOpbIE yJallluiicsi He MOXKET UCIPaBUTh
IIPU HABOJSALIUX BONPOCAX YUHUTEIIS.



OneHka NUCLMEHHBIX padoT

Ouyenka IKcnepumenmanbHbvIX YMEHUIL
OneHka CTaBUTCS Ha OCHOBaHMM HAONIOJCHUS 32 y4YalIMMHCS M MUCBMEHHOTO OT4YeTa 3a
pabory.
Ouyenxa «5»:
* paboTa BBINOJHEHA MOJHOCTHIO U MPABUIILHO, CIICIAaHbI PaBUIIbHBIC HAOIO/ICHUS U BBIBOJIBI;
* OKCIEPUMEHT OCYIIECTBJICH M0 IUIAHY C YYETOM TEXHUKU 0€30MacHOCTH W MpaBHII pabOTHI €
BEIIECTBAMHU M 000PYIOBaHUEM;
* MPOSIBJICHBI ~ OPraHMU3ALMOHHO-TPYJIOBBIE YMEHHS  (TOJAEP)KUBAIOTCA YHUCTOTAa pPaboyero
MECTa U MOPSIIOK Ha CTOJIe, SKOHOMHO HCIIONb3YIOTCS PEAKTUBBI).
Oyenka «4»:
* paboTa BBINOJIHEHA MPABUIBHO, ClIeJaHbl IPABHIbHBIE HAOMIOIEHUS U BBIBOJIbI, HO IIPH 3TOM
SKCIIEPUMEHT MPOBEJEH HE MOJHOCTHIO MIU JOMYIIEHbI HECYIIECTBEHHbIE OMUOKU B paboTe ¢
BEIIECTBAMU 1 000pYyI0BaHUEM
Oyenka «3»:
* paboTa BBINIOJHEHA MPABWJIBHO HE MEHEE YeM HAlOJOBHUHY WJIHM JIOMYIICHA CYIIECTBEHHAsS
omuOKa B X0/ SKCIIEPUMEHTa, B 00BsICHEHNH, B 0pOpMIICHHH pabOThI, B COOJIOICHUH TIPABUI
TEXHUKHU 0€301acCHOCTU MpH paboTe ¢ BEIIECTBAMHU U 000pYI0BaHUEM, KOTOpasi HCIpPaBIsSETCA
1o TpeOOBAHUIO YUHUTEIIS.
Oyenka «2»:
* JomyIIeHb! 1Be (1 Ooliee) CyIIEeCTBEHHbIE OMMOKHU B XOJI€ SKCIIEPUMEHTA, B OOBSICHEHHUH, B
obopmiieHnn pabOThl, B COOJIOJEHUM TIPABUJI TEXHUKH OE30MaCHOCTH TMpuU padoTe ¢
BEIIECTBAMH M O0OPYJOBAaHWEM, KOTOpbHIE YYalIMICI HE MOXET WCIPABUTh JaXe II0
TpeOOBaHUIO YUUTEIIS.

OneHka yMeHHii peliaTh IKCNEePUMEHTAIbHbIE 3212491

Oyenka «5»:

* [UIAH PELIEHUS COCTABIIEH MPABUIIbHO;

* MPABUIILHO OCYIIECTBJIEH MOJ00P XUMUYECKUX PEaKTUBOB U 00OPYI0BaHNUS;

* J1aHO TIOJTHOE OOBSICHEHHE U CJIeJIaHbl BHIBOJIBI.

Ouyenka «4»:

* TUIaH PEIIEHUS COCTABJICH MPABUIBHO;

* MPaBWIBHO OCYIIECTBIEH MOAOOP XUMHYECKHUX PEAKTHBOM U OOOpYAOBaHUS, MPH ITOM
JOTIYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OMTMOOK B OOBSICHEHUH U BHIBOJAX.

Oyenka «3»:

* [UIAH PEILIEHHUS COCTABIIEH MPABUIBHO;

*TIPaBUJILHO OCYIIECTBJICH MOJ00pP XMMHYECKHUX PEAKTUBOB U O0OpPYIOBaHUS, HO JOMYIIECHA
CYIIECTBEHHAs ONTMOKA B O0BSICHEHUH W BHIBOJIAX.

Oyenxa «2»:

* JomymIeHkl aBe (1 Oosiee) OMMUOKU B TUIAaHE PEIICHHUS, B TIOJ00OPE XMMHUYECKUX PEaKTUBOB U
000pynoBaHuUsl, B OObSICHEHUH U BBIBO/IAX.

O1eHKA YMEHHIi peliaTh pacuyeTHbIE 3a1a4H

Ouyenxa «5»:



* B JIOTHYECKOM PACCYXKJIECHUM W PEIICHHWH HET ONIMOOK, 3a/ladya pelIeHa paldoHaJIbHBIM
CIocoOoM.

Oyenka «4»:

*B JIOTHYECKOM PACCYXKJCHUU U PEIICHWU HET CYIIECTBEHHBIX OMIMOOK, HO 3ajlada pelieHa
HepaIrMoHAIBHBIM CIIOCOOOM WIIH JIOMYIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIHUOOK.

Ouyenxa «3»:

*B JIOTHYECKOM PACCYXIACHUU HET CYIIECTBEHHBIX OIIMOOK, HO JONYIIECHA CYIIECTBEHHAS
OmMOKa B MAaTEMaTHIECKUX pacUeTax.

Oyenka «2»:

*UMEIOTCS CYIIECTBEHHBIC OMMOKH B JIOTHYECKOM PACCYXKJICHUU U B PEIICHUHU.



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846757
Bnageney Mankosckan HaTanka AnekcaHipoBHa

OeicTevTened C 06.09.2023 no 05.09.2024



http://www.tcpdf.org

		2023-10-09T12:11:07+0500




