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HOACHUTEJBHAA 3AIIUCKA

PabGoyas mporpamMmmMa mo XMMHHM Ha ypOBHE CpelHEro oliero oopa3zoBaHus pa3padoTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oeneparun», TpeOOBaHUKW K pe3yiabTaTaM OCBOeHHS (emepanbHO  00pazoBaTENbHOMN
nporpaMMbl cpeaHero ooOuiero o6pazoBanusi(@OIl COO), npencraBneHHbIx B DepepanbHOM
rocynapctBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yuérom Konnenmuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX opraHuzanmsax Poccuiickoit dexepanmu,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPaMMBbl, U OCHOBHBIX MONOXKeHUH «CTpaTeruu
pasBuTHs BocnuTaHus B Poccuiickoit ®denepanuu Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIyOJIEHHOTO H3y4YeHHUS 3aHMMAeT Ba)XXKHOE MECTO B CHCTEME
€CTeCTBEHHO-HayyHOro oOpa3oBanusi yuammxcss 10-11 kmaccoB. WM3ydeHue mnpenmera,
peammzyeMoe B YCIOBUSAX JTU(GEPEHIHMPOBAHHOTO, MPOPMIBHOTO OO0Yy4eHUs, MPU3BAHO
oOecreynTh 00IIe00Pa30BaATEIbHYI0O U OOIIEKYIbTYPHYIO MOJATOTOBKY BBIMTYCKHHKOB IIKOJIBI,
HEOOXOAMMYIO JJISl aJanTalud UX K OBICTPO MEHSIONIMMCS YCIOBHSIM KM3HHM B COIIMYME, a
TaKKe JUIsl MPOJOJKEHHsT oOydeHUs B OpraHu3auusx NpodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHSI SIBISIETCA OAHOW U3 IPUOPUTETHBIX TUCLUILINH.

B mporpaMme mo XMMUM Ha3HaueHUE TNpeAMeTa «XHUMHUS» IONyY4aeT MOJIPOOHYIO
UHTEPIIPETAllMI0 B COOTBETCTBHM C OCHOBomosararommumu nonoxenussmu ®IrocC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1LIE€JIeH, cofiep KaHus, pe3yJbTaToB 00yueHHs U TpeOOBaHUM K YPOBHIO
MOATOTOBKHM BBIMTYCKHUKOB. CBUAETEIBLCTBOM TOMY SBISIOTCA CIEAYIOUINE BBINOJIHIEMbIE
MIPOrpaMMoOi 0 XUMHUH (DYHKIUU:

¢ uHPOPMAIMOHHO-METOMYECKas, peaTn3aluusi KOTOpPOH oOecrneynBaeT MOJydeHUe
MpEJICTAaBICHUS O LIEJSAX, COAepKaHUM, OOLIEeH cTpaTeruu OOy4eHHs, BOCIUTAHUS U
pa3BUTH O0YYAIOLIUXCS CPECTBAMM IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

® OpraHU3alMOHHO-TUIAHUPYIOLIAs, KoTopas pe1ycMaTpUBaAET OnpeieNICHuE:
IPUHLMIOB  CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHHUS Yy4eOHOTo
Marepuana, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHUK; MOJIXOJI0B K
(OpPMHPOBAHUIO COJEPKATEIHHONH OCHOBBI KOHTPOJSI M OLIEHKH O0pa3oBaTEIbHBIX
JOCTIKEHUI 00ydaromuxcsi B paMKaX HMTOrOBOM aTTecTalud B (QopMe €IUHOro
roCyAapCTBEHHOI' 0 K3aMEHa MO XUMHUH.

[Iporpamma aJist yriyOnEHHOTO U3YUEHUS] XUMHHU:

® yCTaHABJIMBAE€T MHBAPUAHTHOE MpEIMETHOE COoAepKaHHe, 00s3aTeIbHOe ISl U3YUYEHUs
B paMKax OTHCNbHBIX  mpoduiel, MpexycMaTpUBaeT  paclpefesieHue |
CTPYKTYpUPOBAaHHE €ro MO KjaccaM, OCHOBHBIM COJI€pKaTeIbHBIM JIMHUSAM/pa3zesaM
Kypca;

e 1aéT MpUMEpPHOE pacHpeesieHne YieOHOTO BpEMEHHU, PEKOMEHAYEMOro il U3y4eHUs
OTJIEIbHBIX TEM;

e [ipejyiaraeT NPUMEPHYIO MOCIEAOBATEIbHOCTh H3YyYEHHs Y4eOHOro marepuana ¢
Y4€TOM JIOTUKH ITOCTPOECHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 HUHTEpIpeTaluio Leled M 3aJady M3ydyeHUs ImpeaMeTra Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHCTEME CPEIHETO
o0miero oOpazoBaHusi, COAEPIKATENbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTATOB
OCBOGHHS OCHOBHOM 00pa3oBaTesIbHOI MpOrpaMMbl CpelIHEro o0uiero odpazoBaHUS
(JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TaK)Xe ¢ Y4ETOM OCHOBHBIX BHJOB



yueOHO-TI03HABATEIbHBIX JEHCTBUH OOYYaloLIEerocsi IO OCBOCHUIO COJIEPXKAHUS
npeaMera.

[lo Bcem Ha3BaHHBIM MO3UIUSAM B TporpaMMe IO XHUMHH IpeaycMOTpeHa
IIPEEMCTBEHHOCTh C OOY4YeHHEM XHMMHUU Ha YpPOBHE OCHOBHOro o0Iero oOpasoBanus. 3a
npejfeaMy  YCTAaHOBJICHHOW MpOrpaMMON MO XHMHH  00s3aTeNbHOW  (MHBAPUAHTHOM)
COCTaBIISIFOLLEH co/lep)KaHusl yueOHOro mpeaMera « XUMHs» OCTaéTcsi BO3MOKHOCTh BBIOOpA €ro
BapUaTUBHOW COCTaBIISIIOIIEH, KOTOpask TOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKpETHOro mpoduis o0yueHus.

B cootBerctBuM ¢ koHuentyaiabHbiMU mnonoxkeHuamu PI'OC COO o HazHaueHUH
MIpeaIMeTOB 6a30BOr0 M yriIyOJIEHHOTO YpOBHEH B cuctemMe Au(PepeHIIMPOBAHHOTO 00yUeHHs Ha
YPOBHE CpeHEro o0IIero oopa3oBaHus XUMHUS HA YPOBHE YIIyOJEHHOTO W3Y4YEHHUs HaIpaBlieH
Ha peaau3alyil0 IPEEMCTBEHHOCTH C IMOCIEOYIOIUM 3TalloM IOJIYYEHHS XUMHYECKOIO
o0pa3oBaHUsl B paMKaX M3y4YEHMs] CIELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JTUCIUIUIMH B By3aX U OpraHU3alusaX CpeaHero npodeccuoHaibHOro oopasoBanus. B 3Toii cBa3u
U3Y4YEHHE TIpeAMeTa «XUMHUS» OpPUEHTHPOBAHO IPEUMYILIECTBEHHO Ha paCIIMpEHUE U
yriayOeHne TEOPEeTUYECKOW ¢ TMPAKTHUYECKOM TOATOTOBKM OOYYaIOIIMXCS, BHIOPABIINUX
onpeAenéHHbld Mpoduins 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIETO MOTyYCHHUS
XHUMHUYECKOTo 00pa30BaHus B OpraHu3anusix npodeccuonansuoro odbpasosanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®PI'OC COO k minaHUpyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepalbHON
00pa30oBaTeIbHOW MpPOrpaMMbl CpeTHEro oOIIero oOpa3oBaHUs U3ydeHHE MpeaMeTra «XUMHsD»
OpPUEHTHPOBAHO TAK)KE HA PEILLIEHUE 337a4 BOCIIMTAHUS U COLIMAJIBHOTO Pa3BUTHsI 00y4arOIIUXCs,
Ha (OPMHUPOBAHNE Y HUX OOIICUHTEIIEKTYaIbHBIX YMEHUI, YMEHHUH paliioHaIn3aluy y4eOHOro
Tpyna u OOOOHIEHHBIX CHOCOOOB  JIEATENBHOCTH, HMMEIOUIMX  MEXIUCIHUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  ripeAMeTa «XUMHS» Ha YPOBHE YriayOJEHHOrO H3Y4YeHHsS SIBISIOTCS
yrayonéHnele Kypcel — «Opranmueckas xumus» u «OO0mas U HeopraHudeckas xumus». [lpu
OTpe/IeNIEHUU TOJAX0J0B K OTOOpY M CTPYKTYpHOH OpraHu3alMM COAEpKaHUS ITUX KypCOB B
MporpaMMe 1Mo XUMHHU 3a OCHOBY MpUHATHI mojoxeHus ®I'OC COO o pazauumsx 6a30BOTO H
yriIyOnEHHOTO YpOBHEH N3ydeHUS MpEeIMETA.

OcHoBy cozaepxaHusi KypcoB «Opranuyeckas XuMus» U «OOmas ¥ HeopraHuyeckas
XUMHUS» COCTABISIET COBOKYIMHOCTb MPEIMETHBIX 3HAHUNA U YMEHMH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3y4YE€HHS IpeAMeTa. DTa CHUCTEMa 3HAHUHM IOJIy4aeT OMNPEJeNIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  Oonbliuii  00BEM
(akTosoruueckoro Matepuana. Tak, Ha yriayOJIEHHOM ypOBHE M3Y4EHHUs MpeaMeTa oOecreyeHa
BO3MOXXHOCTh 3HAYUTEJIBHOTO YBEIMYEHHUS 00bEMAa 3HAHMM O XMMHUYECKHUX DJIEMEHTaX u
CBOMCTBAaX MX COCAMHEHUN HA OCHOBE PACHIMPEHUS U YIIyOJeHHs MPECTaBICHUN O CTPOCHUU
BEIIECTBA, XUMUYECKOMN CBSI3U U 3aKOHOMEPHOCTSAX MPOTEKaHMUS PEaKLMi, pacCMaTPUBAEMBIX C
TOUYKH 3pEHHS] XUMHUECKON KMHETUKH U TEPMOJIMHAMUKHU. V3yueHne nepuoanueckoro 3akoHa u
Ilepuonuueckoil  cUCTeMBbl ~ XUMHYECKUX  DJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOSHUH aTOMa. XUMUYECKast CBsI3b OOBICHSIETCS C
TOYKHM 3PEHHSI SHEPreTHUYEeCKHX HM3MEHEHUH Npu e€ oOpa30BaHHWU U Pa3pyLIEHUH, a TaAKKE C
TOYKM 3pEHHs MeXaHU3MOB €€ oOpa3oBaHus. l3yueHue THUIOB peakuUuil JOMOJHIETCS
(hopMHpOBaHKUEM MPEICTABICHUN 00 IEKTPOXMMUYECKHUX MPOIECCaX M SJIEKTPOIIM3E PACIUIABOB
U pacTBOpPOB BellecTB. B Kypce opraHumueckoidl XUMHHM MPU PACCMOTPEHHHM PEaKIMOHHOU
CHOCOOHOCTH COEIMHEHUH yaensercss ocoboe BHUMaHHE BOIpocaM 00 3JEKTPOHHBIX d(deKTax,
0 B3aUMHOM BJIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakluil.



Ocoboe 3HayeHue UMeeT TO, YTO Ha COJepKaHHWE KypCOB XMMHUH YIIIyOJEHHOTO ypOBHS
M3Y4YEeHUs Ul KJIACCOB ONpeNen€HHOro npoduis (riaaBHbIM o0pa3oM Ha HMX CTPYKTYpY U
XapakTep JOMOJHEHUI K 00Iel cucteMe MpeIMEeTHBIX 3HAHUI) OKA3bIBAIOT BIMSIHUE CMEXKHbBIE
npenMertbl. Tak, Hampumep, B COJACp)KaHUM TpeaMeTa il KJIACCOB XHUMHKO-(PHU3UIECKOTO
npoduiIst OOJIBIIIOE 3HAUYCHUE OYyIYT UMETh DJIEMEHTHl YUeOHOTro MaTepualia 1Mo OOmed XUMUH.
[Ipu u3yueHum mnpenMera B JAaHHOM Ccllyyae akLUEHT OyJeT caelaH Ha OOIIHOCTh METOJOB
MO3HAHHUs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUH U B (PU3HKE: aTOMHO-MOJICKYJISIPHAS TEOPHS
(MonexkynsipHass Teopusi B (HU3UKE), 3aKOHBl COXpPAHEHHs] MAacChl M JSHEPruH, 3aKOHbI
TEPMOJIMHAMUKH, JIEKTPOJIN3A, IPEACTABICHHUS O CTPOCHUH BEIIECTB U IPYTO€.

B 10 ke Bpems B copep)kaHUM IpeaMeTa sl KIAaCCOB XUMHKO-OHOIOTUYECKOTO MPOHIIs
OonbIIMK yIeTbHBIA Bec OyIeT UMETh OpraHuyYeckas XuMus. B aToM ciyyae mpenocTaBisercs
BO3MO>KHOCTB JJIs1 60s1€e 00CTOATENBHOTO PaCCMOTPEHUSI XUMUUECKOM OpraHu3aluy KJIeTKH Kak
OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K IpPHUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JIMMUIbL, OENKU, YTJIeBOJAbI, HYKICHMHOBBIE KUCIOTHI U apyrue. I[lpu stom
3HaHMS O COCTaBE U CBOMCTBAX IPEICTABUTEJIEH OCHOBHBIX KJIACCOB OPraHWYECKHX BEILECTB
CIIY’KaT OCHOBOM JIJIsl U3y4EHUs CYITHOCTHU MPOLECCOB (POTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opmupoBaHUST OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAYyYHBIX
METOOB MO3HAHMS U ONBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX 3HAHUN U3y4EHUE MpeIMeTa
«XuMHs» Ha YriayOnEHHOM YPOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C Y4€OHBIMH
MpeIMeTaMu, BXOISIIMMU B COCTaB MPeIMETHBIX o0JacTeil «EcTecTBeHHO-HAaYUHbIE TPEIMETHD»,
«Marematuka u nHpopMaTuka» u «PyCCKUH SI3BIK U JIUTEPATYPay.

[Ipu uzyuyenun ydyeOHOro mpeamera «XuUMHUS» HA YrIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBaHust (Ha 0a30BOM YpOBHE), 3amauei
MEPBOCTETIEHHONW 3HAYMMOCTH SIBJsIeTCS (OPMHUPOBAHHUE OCHOB HAayKH XHMHUH KakK OOJacTH
COBPEMEHHOI'O €CTECTBO3HAHHUS, IPAKTUYECKOM JESITEIIbHOCTH YEJIOBE€KA W OJHOTO W3
KOMITOHEHTOB MHUPOBOW KYyNbTyphl. Perienue 3Toil 3amaun Ha yriayOJI€HHOM YpOBHE M3y4YeHHS
IpeaMeTa IpearnonaraeT peau3anuio TaKuX HeleH, Kak:

e (QopmupoBaHUE TPEICTABICHUI: 0 MaTEepUAILHOM E€IUHCTBE MHUpPA, 3aKOHOMEPHOCTIX

Y TI0O3HABAE€MOCTH SBJIEHUHN IPUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ BeAyuieil ponu B 0OecriedyeHHH YCTOWYUBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0JieM SKOJIOTHYECKON, DHEPreTHYeCKOoW W TUIIEeBOH OE30MacHOCTH, B Pa3BUTUU
MEIMIUHBI, CO3JaHUW HOBBIX MAaTEpPHAJOB, HOBBIX HWCTOYHHKOB JSHEPrUH, B
o0ecrnieueHUH palOHaIbHOIO MPUPOJONOIB30BAHMUS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U 00IIEH KyIbTYpHI YeJIOBEKa, a TAKXKe IKOJIOTUIECKH 000CHOBAaHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CPEJIE;

® OCBOCHHME CHUCTEMbl 3HAHUMW, JIEKAIIMX B OCHOBE XUMHUYECKOM COCTAaBIISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (QYHIAMEHTAIBHBIX TOHSATUH, 3aKOHOB U
TEOpPUl XMMHUH, COBPEMEHHBIX MPEACTABICHUM O CTPOEHHUU BEIIECTBA HA pPa3HbIX
YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJISIPHOM, 0
TEPMOJANHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTAX IMPOTEKAHHUS XUMHUYECKUX
peakuuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 001X
HayYHBIX MPUHIIAIIAX XUMHUYIECKOTO TTPOU3BOICTRA;

e (dopMupoBaHHe Yy OOYYaIOIIMXCS OCO3HAHHOI'O IIOHMMaHUS BOCTPEOOBAaHHOCTHU
CHCTEMHBIX XUMHUYECKHX 3HAHWH M7 OOBSCHEHHMA KIIOYEBBIX HACH H mpobiem
COBPEMEHHOH XHMHUH, ANl OOBSCHEHUS M MPOTHO3UPOBAHMS SIBICHUN, UMEIOIIMX
€CTECTBEHHO-HAYYHYI0 IIPUPOJy; TI'PAMOTHOIO pEUIEHHs IpoOJeM, CBSA3aHHBIX C



XVUMHEHW, MPOrHO3UPOBAHMUS, AaHAINW3a W OLEHKM C TMO3ULIHUH 3KOJOTHYeCKOU
0€30MacCHOCTH MOCJEICTBUN OBITOBOM M MPOU3BOJCTBEHHOW N1€ATEIbHOCTH YEJIOBEKA,
CBA3aHHOM C XHMMHMYECKUM TIPOM3BOJACTBOM, HCIIOJIb30BAaHUEM M MepepadboTKOM
BELIECTB;

yray0ieHne NpeCTaBiICHUM O Hay4yHbIX METOAAaX IO3HAHUSA, HEOOXOAMMBIX Jis
npruoOpeTeHus] YMEHUI OPUEHTUPOBATHCS B MUPE BEILECTB M 0OBACHECHUS XUMHUYECKUX
ABJICHUM, UMEIOUIMX MECTO B TPUPOJE, B MPAKTUUYECKOW JEATEIbHOCTH H
MOBCEJHEBHOW KU3HH.

B mnmane peanuzanuyM TEpBOOYEPEJHBIX BOCHHUTATENBHBIX W PA3BUBAIONIMX (YHKIUI
LIEJIOCTHOM CHUCTEMBI CpEHEro o0IIero oOpa3oBaHUsl NMPU H3YUYEHUHU NpeaMeTa «XUMUs» Ha
yrIIyOJIIEHHOM YPOBHE O0COOYIO aKTyaJbHOCTh IPHOOPETAIOT TaKUE LENU U 3a/1a4H1, KaK:

BOCIIMTaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBJIICHUN MPHUPOJAbI, YBAXKEHUSA K
MPOLIECCY TBOPUYECTBA B O0JIACTM TEOPETHUECKUX U MPUKIATHBIX HCCIEIOBAaHUA B
XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBAIMK K OOYYECHHUIO U MO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS 00I[€YeI0BEYECKIX [IEHHOCTEH;

pPa3BUTHUC IIO3HAaBaTCIIbHBIX HUHTCPCCOB, HUHTCJUICKTYAJIbHBIX n TBOPYCCKUX
criocoOHOCcTel oOydarommxcs, (GOPMHUPOBAHHE Y HHUX CO3HATEIHLHOTO OTHOIICHHS K
caM0O0Opa30BaHUI0O U HEMpPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIHEITHON
poQeCcCHOHANTBHOM U OOIIECTBEHHON ACSITEIHHOCTH, OTBETCTBEHHOT'O OTHOIICHHUS K
CBOEMY 3[IOPOBBIO U IOTPEOHOCTH B 3I0POBOM 00pa3e KU3HH;

(GopMUpOBaHHE YMEHHUH U HaBBIKOB pa3yMHOr0 IPHUPOAOIOJIBb30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTYpbl, MpUOOpETeHHEe  OmbiTa  OOIIECTBEHHO-TIOJE3HOM
AKOJIOTUYECKOU JIEATETBHOCTH.

OO6rmee 4YMCIO YacoB, MPEAYCMOTPEHHBIX [IJIi M3YyUYE€HUS XUMHUU Ha YIIIYOJIGHHOM YpOBHE
cpenHero ooOmiero odpasoBanus, cocraBisieT 204 wacos: B 10 kmacce — 102 uaca (3 gaca B
Heneno), B 11 kiacce — 102 vaca (3 yaca B HeJienio).

[IporpamMma no xumuu paszpaborana ¢ yuétom padoueil mporpammbl Bocriutanus. O0yueHue

XUMHUH JAET BO3MOKHOCTD:

YCTaHABIMBATh JOBEPUTCIIbHBIC OTHONICHUS MEXKAY VYUUTEIeM H YYCHHKAMH,
CIOCOOCTBYIOIIME TIO3UTHUBHOMY BOCIPHUSATHIO YYaIlIUMHUCS TpeOOBaHMA H TMPOCHO
YUUTEs], AKTHBU3AIUH MX TIO3HABATEILHOU JIEATETHbHOCTH;

noOyX/IaTh IIKOJBHUKOB COOJIIOATh HA YpPOKE OOIIETPUHATHIE HOPMBI TOBEICHUS,
paBuiia OOLIEHMSI CO CTAPIIMMHU (YUUTENSIMHU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHM);
NPUBJIEKATh BHUMAHHME IIKOJBHUKOB K IIEHHOCTHOMY AacCIEKTy H3Y4aeMbIX Ha YPOKeE
SIBJICHUW, OPTaHHM30BBIBATH Pa0OTy NETEH C COIMUAIBHO 3HAYMMON WHQPOpMAIerd —
o0cCyXaTh, BHICKAa3bIBaTh MHEHHE,

UCTIOJIb30BaTh BOCIHMTATENIbHBIE BO3MOKHOCTH COJIEp)KaHHUA y4eOHOro ImpeaMmeTa depes
JEMOHCTpAIMIO  JIeTIM HIPUMEPOB OTBETCTBEHHOIO, TPAXJAHCKOrO MOBEICHUS,
IPOSIBJIICHUS YEIOBEKOIIO0US U JOOPOCEPIEUHOCTH;

OPUMEHATh Ha YpPOKE HWHTEPAaKTUBHbIE (DOPMBI pPalOTHI: HHTEIUICKTYaJIbHBIE HIPHI,
TUTAKTHYECKHIA TeaTp, TUCKYCCUH, paObOThI B TIapax M JIp.;

OpraHU30BBIBATH IIE(PCTBO MOTHUBUPOBAHHBIX U JPYIAUPOBAHHBIX Y4YaIUXCA HAIl HX
HEYCIIEBAIOIINMH OJTHOKIACCHUKAMU;

UHUIIMHPOBATH U MOJAJEPKUBATH UCCIIEOBATENBCKYIO ACSITEbHOCTh IIKOJIBHUKOB.



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHUH.

[lpenmer w 3HaueHWE OPraHWYECKOM XUMHH, TPEACTABICHHE O MHOT000pazuu
OPraHNYEeCKUX COCTUHEHUH.

DNEKTPOHHOE CTPOEHHUE aToMa YriepoJa: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriepoia. XUMHUYECKas CBA3b B OPraHUYECKUX COEIUHEHUSX.
Tunel THOpUIM3AIMN aTOMHBIX OpOUTaNe yriaepoaa. MexaHn3mMbl 00pa30BaHMs KOBAJICHTHOU
CBs13M (OOMEHHBIN M TOHOPHO-aKIENTOPHBINM). THITBI epeKphIBaHMsI aTOMHBIX OpOHTaneH, o- U
n-cBsi3u. OnuHApHas, NBOMHAas W TpoiiHas cBs3b. CHOCOOBI pa3pbiBa CBsA3EH B MOJIEKYIIax
opranuueckux BemiecTs. [loHaTre o cBOOOIHOM paauKaie, Hykiaeoduie u snexkrpodure.

Teopust crTpoeHuss opraHuueckux coeauHeHuid A.M. bytnepoBa U CcOBpeMEHHbIE
MIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HaUeHHE TEOPUU CTPOCHHUSI OPraHUYECKUX COCAMHEHUH.
Monekynspuele U CTpYKTypHble (Qopmyibl. CTpyKkTypHble (DOpPMYJbl pa3lIWYHBIX BHJIOB:
pasBépHyTas, COKpau€HHas, ckenerHas. M3omepusa. Buuabl wusomepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAs. JJEKTpOHHBIE A((EKTHI B MOJEKylTaX OPraHMYECKUX COCIUHEHUN
(MHIYKTUBHBIN U ME30MEPHBII () PEeKThI).

[IpencraBnenue o kiaccudukayu opranndeckux BeniecTs. [loHATHE 0 (YHKIIMOHAIBLHOM
rpynne. I'omonorus. ['omonoruueckue psaasl. CuctemMaTrueckas HOMEHKIIATYpa OpraHMYeCcKHX
coequnenuit (IUPAC) u TpuBHaibHble Ha3BaHUS OT/IEIBHBIX MPEACTaBUTEICH.

OcoOeHHocT M KjaccuUKalusg  OpraHudyeckux  peakiuil.  OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3LaMu OpraHM4ecKuX BEIIECTB U MaTepUalaMHU Ha WX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYeCKMX BEIIECTB MpH HarpeBaHuu (TUiaBleHue, OOyrJIMBaHWE U TOpPEHUE),
KOHCTPYMPOBAaHUE MOJEIEH MOJIEKYJ OpraHUYECKUX BELIECTB.

YriaeBoaopoabl.

Ankanbl. ['omonorudeckuii psja aiakaHoB, oOmias opmyna, HOMEHKIATypa U U30MEPHUS.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-ru6pnnn3aum ATOMHBIX
opOuTazneit yriepoaa, 6-cBsi3b. OU3NUeCKUe CBOMCTBA aTKAHOB.

XHUMHUECKUE CBOICTBA aJIKAHOB: PEaKLUM 3aMEUICHUs, U30MEPU3ALNH, JETUAPUPOBAHUS,
LUMKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. IlpeacraBieHune o MexaHM3ME peaklUuid
PaaNKaIbHOTO 3aMEIICHHUS.

Haxoxxaenue B npupone. CriocoObl MOTy4eHHs U IPUMEHEHUE aJIKaHOB.

Huxnoankansl. O6mast hopmyna, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MajblX (IHUKJIONPONAaH, IUKIOOyTaH) W OOBIYHBIX (IIMKJIOTICHTAaH,
[UKJIOT€KCaH) IUKI0aTKaHOB. CriocoObI MOTyYeHUsI M IPUMEHEHHUE IUKII0ATKAHOB.

Ankensl. ['oMoorudeckuii ps ankeHoB, obmias ¢popMysna, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, sz-m6p1/1;[mau1/m ATOMHBIX opOwuTaneit
yriaepoaa, o- U n-cBsizu. CTpyKTypHas U reoMeTpuydeckas (quc-tpaHc-) usomepus. dusznueckue
CBOMCcTBa ankeHOB. XHMMHMYECKHE CBOWCTBA: pEaKIMM TMPUCOCIUHEHHUS, 3aMEIIeHUs B O-
MOJIOKEHUE NpPU JABOMHOW CBSA3M, MOJMMEpHU3aluMu W okucieHus. llpaBuio MapkoBHHKOBA.
KauecTBeHHBIC peakny Ha ABOHHYIO CBsI3b. CIIOCOOBI OTYyYEeHNUs ¥ IPIMEHEHHUE aTKSHOB.



Ankanuensl.  Knmaccudukanus — ankagueHoB  (CONMPSsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyauposannvie). OCOOCHHOCTH  DIIEKTPOHHOTO CTPOCHHST W XHMHUYECKHX  CBOWCTB
CONPSDKEHHBIX JOUEHOB, 1,2- u 1,4-npucoeaunenue. llomumepusamus CONpsKEHHBIX TUEHOB.
CriocoObI nostyyeHus U IPUMEHEHUE alTKaHEHOB.

Anxunbl. ['oMonmoruueckuit psijy ankuHOB, o0IIas GopMylia, HOMEHKJIATypa U U30MEpHsl.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJIKMHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneii yriepona. Puznyeckue CBONCTBA aJIKUHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MIPUCOEIUHEHMSI, AUMEPU3alUd U TpUMepU3alliK, OKUCIeHUs. KuciaoTHele CBOICTBAa ajlKHUHOB,
MMEIOIUX KOHIEBYIO TPOWMHYIO CBsi3b. KauecTBeHHBbIE peakIi Ha TPOHHYIO CBA3b. CriocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKMHOB.

Apomatrdeckue yrieBoaopoas! (apensl). ['omomornueckuit psix apeHoB, obmias hopmya,
HOMEHKJIATypa ¥ U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBl OeH30Ia.
@du3nyecKkrue CBOMCTBA apeHOB. XUMHUYECKUE CBOMCTBAa O€H30J7a M €ro rOMOJIOIOB: PEaKIUU
3aMelleHus: B OC€H30JIbHOM KOJIBIE M YIJIEBOJOPOJHOM paJuKaie, peakiUu MPUCOCAUHEHUS,
OKHCIIeHHe ToMoJioroB Oensona. IlpeacraBienne 00 OPHEHTUPYIOLIEM JIEHCTBUM 3aMECTHTEICH
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE AJKUIbHBIX PaJMKaIOB, KapOOKCUIBHOM, TUAPOKCUIBHOM,
aMUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[onumepuzaust  ctuposna.  CrocoObl  MoylydyeHHss Y NPUMEHEHHE  apOMaTHUYECKUX
yTJI€BOJIOPO/IOB.

Ipupoansiii ra3. [lonytHele HedTsHbIE ra3pl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yroib ¥ TPOIYKTH ero mnepepadorku. CrocoObl mepepadOTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHuYeCKUH, KaTaIUTUYECKHi), pudopmunr, nuponaus. [IpoaykTel nmepepaboTku HEPTH, UX
MIPUMEHEHHE B IPOMBIIIIJICHHOCTH U B OBITY.

I'enetnueckas cBA3b MEXKAY pa3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHNPOU3BOIHBIX YIIIEBOAOPOIOB. Peakiuu 3amernieHus
rajoreHa Ha THUJPOKCOTPYIIY, HUTPOTrPYIIy, LHAHOTPYIIY, amMuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO U  CHMPTOBOrO pacTBopa wEénoun. B3aunmopeiictBue
JUTaNIOTEHANIKAaHOB C MarHueM M HHUHKOM. [IOHSTHE O METalJIOOpraHUYeCKUX COETUHEHHSX.
Hcnonb30BaHue TaloOTreHIPOM3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W TpPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEIIECTB M MX IIPEBpPALICHUI: H3y4eHUE
(GU3NYEeCKNX  CBOMCTB  YIJIIEBOAOPOAOB  (pPacTBOPHUMOCTH),  KAUEeCTBEHHBIX  PEAKIHA
YTJIIEBOJOPOAOB PA3IUYHBIX KJIacCOB (0OecuBeunBaHUE OPOMHOW WIJIM MOJHOW BOJIBI, PacTBOpa
MepMaHraHaTa Kajus, B3aUMOJICHUCTBHE AaleTUJIEHA C aMMHA4YHbIM pPAacTBOPOM OKCHJAA
cepedpa(l)), kauecTBeHHOE OOHApYXEHHUE Yriepojia U BOJOpPOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyUYeHUE HTHIIEHA W H3y4YeHHE €ro CBOICTB, O3HaKoMJieHHEe C Koyuekuusamu «HedTe» u
«Yromb», ¢ oOpa3uamMu IUIaCTMAcC, KaydyKOB M pPE3UHBI, MOJEIMPOBAHUE MOJICKYI
YTJ€BOJIOPOOB U TaJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucnopoaconep:xamye oprannyecke coeiMHeHUsI.

[IpenensHble onxHOAaTOMHBIE cHUpThl. CTpoeHHME MOJEeKyl (Ha IpUMEpe METaHoja U
stanosa). ['omonoruueckuii psaa, odmas Gopmyina, n3oMepus, HOMCHKJIATYpa U KJIacCHU(pUKAIIHSL.
@u3nyecKue CBOMCTBA MPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BoIopoaHble CBA3M MEXIY
MOJIEKYJIaMH  CIIUPTOB. XUMHUYECKHE CBOWCTBA: pEaKIUM 3aMEIIEHus, JeruapaTaiui,
OKHCJICHHUS, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOPraHMYECKUMHU KHucioTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CIUPTHI. JleficTBHE 3TaHONAa M METAHOJA Ha OPraHM3M 4YeJIOBEKA.
CriocoOblI 1osTy4eHus: ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[IpocTeie 2dupsl, HOMeHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3UUECKUX M XUMUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHl — 3TUJCHIVIMKOJIb W TiauuepuH. PU3NUecKue M XUMHUYECKHE
CBOMCTBA: pEaklUMH 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHUYEeCKUMU M HEOPraHMYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl peakllds Ha MHOrOaTOMHbIE crupThl. IlpencraBnenue o MexaHu3Me
peakuuii HykieopuibHOro 3amenienus. [leiictBue Ha opranusm uenoBeka. CriocoObl MOTydeHus
Y IPUMEHEHUE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYIbl, B3AUMHOE BIIMSIHUE THIPOKCOTPYMIBI U OEH30JBHOTO SApA.
Ousznueckue cBoiicTBa (eHona. OcCOOEHHOCTH XMMHUYECKUX CBOHCTB (heHoma. KadecTBeHHbIE
peakiuu Ha Qenosn. TokcumunocTs Qenona. CrocoObl MOMyYeHUS M TpUMEHEHHe (eHoda.
®denondopmanbaeTHIHAsS CMOJIA.

KapOoHunbHblE COEAMHEHUS — albJETHABI U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWIBHON rpynmbl. ['oMoJOrmyeckue psiibl aldblIeTHAOB M KETOHOB, oOmias ¢opmyna,
n3oMepuss M HOMEHKiarypa. dusmyeckne CBONCTBA albJIETUIAOB M KETOHOB. XUMHUYECKHE
CBOMCTBAa aJbJIETUJIOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE ajbIEeTHIOB,
Ka4ueCTBEHHBIC peakIu Ha anpaeruabl. CrocoObl MONyYeHUS W MPUMEHEHHE albJeTHI0B U
KETOHOB.

OnHOOCHOBHBIE MpeeNbHbIe KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHOT. M3oMepus u HOMeHKIaTypa. Dusnyeckre CBONCTBA OJHOOCHOBHBIX
MpeleNbHBIX KapOOHOBBIX KHCIOT. BOAOpOIHBIE CBS3M MEXIY MOJEKYyJIaMH KapOOHOBBIX
KHCIIOT. XMMUYECKUE CBOMCTBA: KHUCIIOTHBIE CBOICTBa, peakuMsl 3TepUPHUKALUHU, PEaKIHUU C
y4acTHEM YTJIIEBOJOPOAHOr0 pagukaia. OcOOEHHOCTH CBOWCTB MypaBbHUHON KUCIOTHL. [loHsTHE
0 TIPOU3BOJHBIX KaPOOHOBBIX KHCIIOT — CJIOXKHBIX dpupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOMCTB HEIpENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHMCIJIOT, TUKapOOHOBBIX
KHCIIOT, THAPOKCUKApOOHOBBIX KucioT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTEapUHOBAs, MaJIbMUTUHOBAs, OJICMHOBAs, JUHOAEBAs, JUHONEH08as KUCIOTHL. CrocoObl
MOJTyYCHUS U IPUMEHEHNE KapOOHOBBIX KUCTIOT.

Crnoxusie 3¢upsl. ['omonornyeckuit psig, odmast Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3znuecKue U XUMUUYECKUE CBOMCTBA: TUAPOJIM3 B KMCIION U ILEIIOYHOM Cpeae.

Kupsei. Ctpoenue, ¢puzndecKkue U XUMHUYECKHE CBOMCTBA JKUPOB: THAPOJIU3 B KHUCIOH U
esiouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIINX OCTATKH HETIPEACTbHBIX )KUPHBIX
KUCHOT. JKupsl B IpUPOJIE.

MpbL1a KaK COJTM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHUE.

OOmass xapakTepucTuka yriaeBoaoB. Kraccudukanus yrieBogoB (MOHO-, AW- U
nonrcaxapuabsl). MoHocaxapubl: TJIOK03a, (DpyKTO3a, TalakTo3a, pubdo3a, Ie30KCupudo03a.
®dusnueckue CBOWCTBA W HaxoxJeHue B mnpupone. dDortocuHTe3. XHMMHYECKHE CBOMCTBA
[JIFOKO3bl:  PEaKIMU C Y4YaCTUEM CHHUPTOBBIX M albJCTUIHON TIpyHN, CIUPTOBOE U
MOJIOUHOKHCTIO€e OposkeHue. IlpuMeHeHue TIII0OKO3bl, €€ 3HAY€HHE B IHKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuapl: caxapo3za, MajabTO3a M JIaKTo3a. BoccraHaBnuBawmue U
HEBOCCTAHABJIMBAIOIIME Jucaxapuabl. 'maponns nucaxapunoB. Haxoxzaenwe B mnpupone u
npumMeHenue. [loamcaxapunapl: Kpaxmani, TVIMKOT€H M 1esunr0sio3a. CTpoeHHe MaKpOMOJIEKYJ
KpaxMmaja, TIJIMKOT€Ha M UeUIono3bl. (Pu3nueckue CBOWCTBA Kpaxmaiga W LEJUTIOJIO03bI.
XUMUYECKUE CBOMCTBA Kpaxmala: TMApPOJIN3, KAaYECTBEHHAsl peakius ¢ MOAOM. XHUMHUYECKUE
CBOICTBA 1EJITIOI03bI: THAPOIIU3, MoIydeHue 3(pupoB 1esto03bl. [loHsTHe 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUsS BELIECTB U MX IPEBpAIllEHUIN: PacTBOPUMOCTH
pa3IUYHBIX CHUPTOB B BOJE, B3aUMOJAEHCTBHE 3TaHONA C HATPUEM, OKHUCIEHHE 3THUIIOBOTO
cnupTa B ajbJeTuj Ha pacKajJ€HHOM METHOW NPOBOJIOKE, OKHCJICHHE HTHJIOBOIO CIHPTa
JTUXPOMATOM KaJiusi (BO3MOXHO HCIOJIb30BAHKE BHICOMATEPUANIOB), KAUECTBEHHbBIC PEAKIMH Ha
anbJerunsl (¢ ruapokcunom nuammuncepeopa(l) u rugpoxcunom Meau(ll)), peaxkus romunepuna
¢ runpokcunom meau(ll), xumudyeckue cBoOICTBa pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOICHCTBHE
pactBopa TIIOKO3bl ¢ ruapokcunom Meau(ll), B3aumoneiicTBue kpaxmana C MOJOM, PEIICHUE
AKCIIEPUMEHTANBHBIX 337a4 110 TeMaM «CrupThl U GpeHomnbly, «KapooHoBbie KuciI0Th. Cl0XKHbBIE
aupb.

A3oTcoaep:kamye OpraHnyecKnue CoeJNHEeHusl.

AMUHBI — OpraHuYecKkhe MpOH3BOJHbIE ammHuaka. Kiaccudukamuss amMHHOB:
anupaTHuecKue U apoMaTUYEeCKHe; NEPBUYHbIE, BTOPUUHBIE U TpeTHYHble. CTpOCHHUE MOJIEKYI,
obmas ¢opMyiia, ©30Mepusi, HOMCHKJIATYpa U (PU3UYECKHE CBOWCTBA. XMUMHUYECKOE CBOHCTBA
anudaTUYeCcKUX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUJIUPOBAHUE, B3aMMOJCIHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOM KucaoTol. Conu aKUJIaMMOHHS.

AHWIMH — NpeJCTaBUTENIb AMMHOB apoMaTuyeckoro psaa. Ctpoenue aHwinHa. BzaumHoe
BJIMSIHUE TPYII aTOMOB B MouieKyine aHuiauHa. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWIIMHA.
KauectBennble peakiuu Ha aHWIHMH. CrocoObl MOJMydyeHHs U MpPUMEHEHHE anu(paTHYeCKUX
amuHOB. [lomyuenue anunmHa U3 HUTPOOEH3071a.

AmuHokucnorel. HomeHxiatypa u  uszomepus. OTOENbHbIE TNPEACTABUTENN  O-
AMHHOKHUCJIOT: TJIMIMH, ajnaHuH. PU3nYecKue CBOWCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aMQpOTEepHBIX OPraHMYECKUX COCAMHEHUN, peakius MOJUKOHACHCAIINH,
oOpa3oBaHue MENTUAHOHN CBs3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M TUAPOIIU3
MENTUIOB.

benku kax npupomgusie monuMmepsl. llepBuyHasi, BTOpuyHash M TpPETHUYHAs CTPYKTypa
6enkoB. XUMHUUECKHUE CBOMCTBA OEJIKOB: TMIPOJIN3, JACHATYpalus, KaueCTBEHHbIE PEaKIH Ha
OeJKHU.

DKCrepUMEHTaIbHbIE METOAbl W3Y4YEeHHs BEIIECTB M HMX MPEeBpalleHUI: pacTBOpEHUE
OENKOB B BOJE, JI€HATypalusl OCIKOB MPU HarpeBaHWH, IIBETHBIC PEaKIMM HA OENKHU, pelIeHue
SKCIIEPUMEHTANBHBIX 3a7ad [0 TeMaM <«A30TCOJAepKalllie OPraHUYECKHE COETUHEHUS» U
«Pacro3HaBaHue OpraHMYECKUX COCIUHEHUI.

BbicokomouiekyJisipHbIe COeAUHEHUS .

OcCHOBHbBIE TIOHSATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb IOJMMEpHU3aLUM, CPEOHAs MOJEKyIspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MTOJIMMEPHU3aLUs U TOJIMKOHICHCAIHSL.

[TonumepHbie MaTepHabl. [Tnactmacchl (monu3TUIICH, MOJIUTIPOTTUIICH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOIT, MOJIMMETHIIMETAKPHUIIAT, MOTMKapOOHATHI,
MOJIMATHIIEHTEpePTanaT). Y THIN3auus U nepepadboTka MIacTuKa.

DnacToMephl: HATypalbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIOIMOK, IMIEPCTh, MEIK), HICKYCCTBEHHbBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[lonumepsl  crenuanbHOrO  HasHa4deHUs  (TEQIIOH, KeBiap, AJIEKTPOIPOBOSIINE
MOJIMMEPBI, OMopasyiaraeMble TIOJTUMEPHI).



OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC, KaydyKoOB, pEILICHHUE
9KCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Pacro3HaBaHue IIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxnenue MosiexyasipHoi GpopMysibl OpraHMYECKOro COeIMHEHUS 110 MAaCCOBBIM JIOJIIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKACHHE MOJEKYISIPHOW (OpMYIbl OpraHMYECKOro
coenuHeHUs 1O Macce (00BEMY) TPOIYKTOB CropaHHs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB peaKlMy U/UIN UCXOAHBIX BEIECTB, YCTAHOBJIEHHUE CTPYKTYPHOM (HOpMYIIbI
OpPraHMYECKOr0 BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOHCTB WJIM CIIOCOOOB MONy4YEHUS,
OIIPEZIEIICHUE JI0JIM BBIXO/A MPOIYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBS3€l NPU M3YYEHHU opraHmdeckoil xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATHHA, TaK W
MIOHSTH, TPUHATHIX B OTJEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC MOHATHUS: SIBJICHHME, HAYYHBIM (akT, rumoresa, TEOpHd,
3aKOH, aHalIM3, CHHTE3, Kiaccudukauus, HaOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MOJIETUPOBAHUE.

®usuka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJa, JHEPreTHUYECKUM
YpOBEHb, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE BELIeCTBa, (PU3NUECKUE BEIMUYUHBI,
€VHUILIBI U3MEPEHHUS, CKOPOCTb, YHEPTUS, Macca.

Buonorus: kierka, opraHu3M, 3KocucTeMa, ouocepa, MeTaboyn3M, HaCIeICTBEHHOCTS,
aBTOTPO(MHBIA W TETepOTPOMHBIA THUI TUTAHUSA, OpoxeHue, (OTOCHHTE3, NbIXaHHE, OCKH,
YTJIEBO/IbI, XKHUPHI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3Hble HCKOMAaeMbIe, TOTIIHBO.

TexHonorus: nuieBbie MPOIYKThl, OCHOBBI PAlMOHATILHOTO MUTAHMS, MOIOILIUE CPECTBA,
MaTepHaJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

11 KUIACC

OBILIAS U HEOPTAHUYECKASA XUMMUS

TeopeTnueckne 0CHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XuMu4eckuil aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAaHTOBBIE YMCIA. DHEPreTHMYECKHE YPOBHH M TOAYPOBHU. ATOMHBIE
opourtanmu. Kiaccubukarmss XMMHYECKUX 3JEMEHTOB (S-, P-, d-, f-ajmementsi). Pactpencnenue
JNIEKTPOHOB TI0O AaTOMHBIM OpOWTAaIsAM. DIIEKTPOHHBIE KOH(QUTYpallMd AaTOMOB 3JIEMEHTOB
MEPBOr0—4YeTBEPTOr0 IMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaIii HOHOB. DIEKTPOOTPUIIATETHHOCTb.

Ilepnonnueckuit 3axkoH u llepuoguyeckas cucrema XUMHYECKUX 3ieMeHTOB [I.U.
MenaeneeBa. CBsi3b NEPUOAUYECKOr0 3akoHa M [leprognyeckoil CHUCTEMBbl XHUMHUYECKUX
2JIEMEHTOB C COBPEMEHHOH TEOpHEl CTPOEHHs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHsS CBOWCTB
XAMHAYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH MPOCTBIX M CIOXXHBIX BELIECTB IO TPYNIaM M
nepuojiaMm. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

Xumuueckasi CBs3b. BBl XMMHUUYECKOW CBSI3U: KOBAJEHTHAs, MOHHAs, METaJUIMYeCKasl.
MexaHu3Mbl 00pa30BaHUs KOBAJCHTHOW CBSI3M: OOMEHHBIM U JTOHOPHO-AKIETITOPHBIA. DHEPTHs
u nnuHa cBsi3u. [lonspHOCTh, HANPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU CBs3H. KpaTHble
cBsA3u. BogoponHas cBsA3b. MeXMONEKyIIpHBIE B3aUMOACHCTBHSI.



BanieHTHOCT, W BaJieHTHbIE BO3MOXHOCTH aTOMOB. CBsi3b 3JEKTPOHHOU CTPYKTYPHI
MOJICKYJI C UX T€OMETPUYECKUM CTPOCHHEM (Ha MPUMEpPE COCIMHEHHH 3JIEMEHTOB BTOPOTO
rnepuoa).

[IpeacraBinenue o0 KOMIUIEKCHBIX coequHeHusX. (CocTaB  KOMIUIEKCHOIO — HOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTaHAbBL. 3HAY€HHWE KOMIUIEKCHBIX coeauHeHuid. [lonstue o
KOOPJAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THUIBl KPUCTALTUYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BELLIECTB.

[lonsiTue o nucnepcHbix cucremax. Mctunnable pacTBOphl. [IpeacraBnenrue o KOIOMIHBIX
pactBopax. CrocoObl BBIpaKEHHUS KOHIICHTPAIMM PACTBOPOB: MaccoBas JOJis BEIIECTBA B
pacTtBope, MOJsipHas  KOHUEHTpauus. HacellleHHble ¥ HEHaCBIIIEHHBIE  PAaCTBOPBHI,
pactBopuMOCTb. KpucTamnoruaparsi.

Knaccudukanuss u HOMEHKIIaTypa HEOPTaHUYECKUX BEUIECTB. TpHUBUATIBHBIC HA3BAHUS
OTJIEJIbHBIX MPEICTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYeCKUX peakiiii B HEOPraHUYEeCKON 1 OpraHNnYeCKOi XUMHUH. 3aKOH
COXpaHEHUS MacChl BEIECTB; 3aKOH COXPAHECHHS W TMPEBPAIEHUS SHEPTHUH MPU XHUMHUECKHUX
peakuusax. TeraoBbie 3pPeKThl XUMHUUECKUX peakiuil. TepMoXuMudeckue ypaBHEHHS.

CKOpOCTh XUMHUECKOM peakluy, e€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. ['oMoreHHbIE
Y TeTepOoreHHbIe peakiuu. KaTanus u kataau3aTopsl.

OOpatumble W HeoOpaTHMble peakuud. XUMHUYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecHs. DakTOphl, BIMSIONIME HA TOJIOKEHHE XUMHUYECKOTO pPAaBHOBECHS:
TEMIIepaTypa, JaBJIECHUE M KOHLEHTpPAlUU BEIIECTB, y4acTBYIOWIMX B peakuuu. [IpuHnun Jle
[TaTenpe.

OnekTponuTtrueckass auccornuanus. CuiibHble W chna0bie  dJeKTponuThl.  CTeneHb
nucconuanuu. Cpena BOJIHBIX PacTBOPOB: KHCIIOTHAs, HEMTpasibHAs, LIejao4YHasd. Bogopoansii
nokasarens (PH) pactBopa. ['uaponus coneit. Peakiiuun noHHOro oomMeHa.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okuciaeHus. OKUCTUTENTs |
BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTAHOBJIEHUS. BakHeWlInMe OKUCIUTENIH U
BOCCTaHOBUTEIH. METOJ 2IEKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHbIE METO/Abl HM3YYEHHsI BEIIECTB W HUX IPEBPALICHUI: Pa3I0KECHHE
MEPOKCHJa BOJOPOJa B NPHUCYTCTBUM KaTallU3aTopa, MOJEIU KPUCTAJUIMUECKHX PEMIETOK,
MPOBEJACHUE PEAKIMH HMOHHOrO OOMEHa, OIpeJeieHHue Cpebl PacTBOPOB C IOMOIIBIO
WHAMKATOPOB, U3yUEHUE BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakuuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

Heopranuueckasi xumus.

[Tonoxxenune HemetamioB B Ilepuoguueckoil cucreme Xumuyeckux siaemeHToB JI.U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HX aroMmoB. Dusnyeckue CBOICTBA HEMETAJLIOB.
AmtoTponusi HeMeTauioB (Ha MpUMEpPe KUCIopoia, cepsl, hochopa u yriaeposa).

Bogopon. Tlonyuyenue, gusndyeckue M XUMUYECKHE CBOMCTBA: PEaKIUU C METAIaMH H
HEMETaJIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['uapuasl. TOIIMBHBIE 3JIEMEHTHI.

lNanorensl. Haxoxzaenue B mpupoje, cnocoObl MOMydeHHs, PU3NYECKUe U XUMUUYECKUE
cBoicTBa. ['amoreHoBojopoAbl. BaxuHelume Kuciopoaconaep:Kallue COEAUHEHUs] TajOTeHOB.
JlaGopaTopHbIe U MPOMBIIIICHHBIE CIIOCOOBI MOJyYeHHUs TaloreHoB. [I[puMeHeHne rajoreHoB u
HUX COEIUHEHUI.



Kucnopoa, o3oH. JlaGopaTopHble M NPOMBIIIICHHBIE CHOCOOBI MOMYYEHUs KHUCIOpPOJa.
dusnyeckue U XMMHMYECKHE CBOMCTBA W MpPUMEHEHHE KHUciIopoAa M o030Ha. Okcuiel H
MIEPOKCH/IBI.

Cepa. HaxoxxneHue B TpUPOJE, CIOCOOBI MONYyYeHUs, (U3MUECKHE U XUMHUYECKUE
cBoiictBa. CepoBogopon, cyabdpuasl. Oxcuna cepbi(1V), oxcua cepsi(VI). Cepuucras u cepHas
KHCIOTHI U uX coiu. OcoOeHHOCTH CBOMCTB cepHOM KuCHOThL. llpumeHeHue cepbl u eé
COCIMHEHUM.

Azor. HaxoxmeHue B TIpUpOJE, CHOCOOBI TONMy4YeHHUS, (PU3NUECKHE M XHUMHYECKHUE
cBoiictBa. AMMuak, HUTpUAbL. OKcuAbl a3oTa. A30THUCTasi U a30THAs KHUCJIOTHI M HMX COJIH.
OcobeHHOCTH CBOWCTB a30THOM KHUCHOTHI. [IpuMeHeHHe a30Ta U €ro CoelMHEHUH. A30THBIE
yIoOpeHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOMy4YeHUs, (U3NUYECKUEe U XUMUYECKHE
cBoiictBa. Dochuner u ¢dochun. Oxcunasl docdopa, dochopHas kucioTa U €€ COJNH.
[Ipumenenue pocdopa u ero coenuaeHuit. PochopHbIC YIOOPEHUS.

VYraepon, HaxoxAeHHWE B Ipupoae. AIoTponHble Moaupukanuu. dDuszndyeckue u
XMMHUYECKHE CBOWMCTBA TPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepogoM. Oxcupa yraepoma(ll),
okcun yriepona(lV), yrompHas Kuciota W €€ CONHM. AKTHUBHPOBAaHHBIM YIoJib, aiCcOpOITHSI.
Oymnepensl, TrpadeH, yriepogHble HaHOTpYOKu. IlpumMeHeHHe TPOCTHIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOIOM, U €r0 COEAMHEHUH.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl MOJdydeHus, (pu3ndeckrue U XUMHUYECKHe
cBoiictBa. Oxcupn kpemuusi(1V), kpeMHUEBas KMCIOTa, CUIMKAThl. [I[puMeHeHre KpeMHUs U €Tro
coenuHeHuit. CTEK0, ero noxy4eHue, BUAbI CTeKIIA.

[onoxenue metamioB B Ilepuoauueckoil cucteMe XMMUYECKHX 3J1eMeHTOB. OCOOEHHOCTH
CTPOCHUS SJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. O0mue Gru3nyeckre CBOWCTBA METAILIOB.
[Ipumenenue mMeTansioB B ObITY U TexHHKe. CIUIaBbl METAILJIOB.

DNEKTPOXUMHUYECKUI psii  HampspkeHuil MeTayuioB. OOmme  crnocoObl  MOTydeHHS
METaJJIOB: TUAPOMETAITYPIUs, TUPOMETAILTYPIHUsl, ANeKTpomeTautyprus. [lonarue o koppo3uu
MeTaoB. CriocoObl 3alTUTH OT KOPPO3UH.

OOmas xapakrepuctuka MetayuioB |A-rpynnsl [lepuognueckoil cUCTEMbl XMMHUYECKHX
anemeHTOB. HaTpuit n xanmii: momydenue, pu3nyeckue U XUMHUYECKHE CBOMCTBA, MPUMEHCHHUE
IIPOCTBIX BEIIECTB U UX COCIUHEHUH.

Oo6mas xapakrepuctuka MeTauioB ||A-rpynmsr [lepuonudeckoil cucTeMbl XHMUYECKHX
9J€MEHTOB. MarHuii ® KalblUi: TOJy4YeHHE, (U3UYECKHUEe UM XUMHUYCCKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COeTUHEHUH. JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHUs.

AntoMUHMI: TIONTydyeHue, pU3NYecKue U XMUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIeCTBA M €ro coeAMHEHHH. AMGOTEepHBIE CBOWCTBA OKCHAA WU THAPOKCUAA AJTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmass xapakTepucThka MeTauioB NoOouHbIX mnoarpynn (b-rpymm) Ilepuoguueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

dusznueckue U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHu. OKCUBI U THAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U ITUXpPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[lonmyueHune u npuMeHEHUE XpoMa.

@u3znueckue M XMMHYECKME CBOWCTBA MapraHiia M €ro COeIMHEHMH. Baxnenmmue
coenunenus mapranma(ll), mapranna(lV), mapranma(V1) u mapranna(VIIl). [lepmanranat kanus,
€r0 OKHCJINTENbHBIE CBOWCTBA.



du3nvecKkue 1 XUMUYECKUE CBOMCTBA Kenle3a U ero coequHeHuil. OKCUIbI, TUIPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). IlonmyueHune u npuMeHeHHE KeJe3a U ero CIIJIaBOB.

Du3NYeCcKre U XUMUYECKUE CBOMCTBA MeU U €€ coenruHeHui. [lonydenne u npuMeHeHue
MEIU U €€ COETUHEHHUI.

[uHk: monydeHnue, Gu3NUEeCKUEe U XUMHYECKUE CBOMCTBA. AM(DOTEpHBIE CBONCTBA OKCHIA
Y TUJIPOKCHJIA ITUHKA, THPOKCOKOMILIEKCHI IMHKA. [[piMeHeHrne IMHKa U €r0 COSIUHEHU.

DKCTHepUMEHTANIbHBIE METOJbl M3YYCHHsI BEIIECTB M WX MPEBpAIICHU: H3yYeHUE
00pa3IoB HEMETAJJIOB, TOpeHue cepbl, (ocdopa, xkenesza, MarHus B KHUCIOPOJIE, M3yUCHUE
KOJUIeKIIMM «MeTayuibl ¥ CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX M IIEIOYHO3EMENIbHBIX
METaJJIOB C BOAOW (BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHANIOB), B3aMMOJICHCTBHE NWHKA U
JKeJle3a C pacTBOPaMHU KHUCIIOT U I1IeJIoueil, KaueCTBeHHbIE peaKIIMi Ha HEOpraHM4ecKue aHUOHBHI,
KaTHOH BOJOPOAA M KaTHOHBI METAIIJIOB, B3aUMOJICHCTBUE THIPOKCUAOB aFOMUHUS U LIUHKA C
pacTBOpaMHu KHCJIOT W HICIIOYEH, PeIIeHUE dKCIICPUMEHTAIBHBIX 3a/1a4 1o TeMaM «[ aloreHb,
«Cepa u e€ coequHEeHHs», «A30T 1 pochop U uX coeAMHEHU», «MeTauIbl IIaBHBIX HOATPYIID,
«MeTamisl MOOOYHBIX MOATPYIIID.

XuMUA 4 )KU3Hb.

Ponp xumuu B obecrieyeHUN YCTOWYMBOTO pa3BUTHA delloBeuecTBa. [loHATHE 0 HAYyYHBIX
METOJIaX TMO3HAaHUS MW METONOJIOTHH HAy4yHOTO WCCleNoBaHus. HaydHble MPUHITUIIBI
OpTraHu3aIui XUMHYECKOTO TPOU3BOACTBA. [IpOMBINIIIICHHBIE CITOCOOBI MOTYUEHHUST BasKHEHTITHX
BElIeCTB (Ha MpHUMepe MPOM3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHomna). [IpoMblnieHHbIE
CrocoObI MOJYyYEHUsI METAJUIOB U CIIaBOB. XUMHUYECKOE 3arpsi3HEHHE OKPY’KaIoIIel cpeibl U
ero nocneactus. Posb xumun B 00ecrieyeH|H SHEPreTHIecKoi 6e30MacHOCTH.

XuMmuss ¥ 30poBbe denoBeKka. JlekapcTBeHHBIE cpencTBa. [IpaBuia UCHONB30BaHUS
JICKapPCTBCHHBIX MTpeTapaToB. POk XMMUM B pa3BUTUN MEIHUIIHHEI.

XUMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe 100aBKU. Pons XxuMuu B o0ecrieueHuu
MUIIEBON O€30MaCHOCTH.

KocmeTtnueckue u mapdromepnsie cpenctBa. bertoBass xumwus. [IpaBuna Oe3omacHoro
WCIIOJIb30BaHUs MTPEenapaToB ObITOBOI XUMUU B IIOBCETHEBHOM KU3HU.

XUMUS B CTPOUTENILCTBE: BAXKHEHIIINE CTPOUTEILHBIE MaTepPHAIIbI (IIEMEHT, OETOH).

XuUMHsI B CETBCKOM X03siiicTBe. OpraHudecKue 1 MUHEPAIbHBIC YIOOpCHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPackKu, CTEKJIO, Kepamuka. MaTepuabl
IS BNEKTPOHUKU. HaHOTEXHOIOTHH.

Pacuérturie 3amaun.

Pacuétpl: Macchl BemiecTBa WM 00BEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00hEMY OJTHOTO M3 YJaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJINYECTBA
BEIIECTBA) MPOJYKTOB pEaKIMM, €CIM OJHO M3 BEIIECTB HMMEET IMPHUMECH, Macchl (00bEMma,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMU, €CIM OJHO W3 BEIIECTB JaHO B BUJEC PacTBOpa C
onpeAeI€HHON MacCOBOW JI0JIEd pPacTBOPEHHOIO BEHIECTBA, MAaCCOBOM JOJM M MOJIAPHOU
KOHIIEHTPALlMK BEIIECTBA B PACTBOPE, JONHM BBIXOAA MPOAYKTa PEAKIUH OT TEOPETHUECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanmu3zanus MeXMpeAMETHBIX CBs3€H MPH U3y4eHHH OOIIEH M HeOpraHWYEeCKOW XMUMHUU B
11 kyacce oCyIeCTBIsIETCS Yepe3 MUCIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHATUM,
TaK U NOHATUHN, MPUHATHIX B OTAEJIbHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO IIMKIIA.



OO0mue ecTecCTBEHHO-HAyUYHBIC TOHSATHUS: SIBICHHME, HAaydyHBIH (aKT, TUIMOTE3a, TEOpUs,
3aKOH, aHalu3, CHHTE3, KIacCU(UKANUSA, TIEePUOJUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
9KCIIEPUMEHT, MOJICJIb, MOJICIIMPOBAHHE.

@dwuszuka: Marepusi, MHKPOMHUpP, MaKpOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIBI, PaTUOAKTHBHOCTh, MOJIEKYJIA, DHEPreTHYCCKUH YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHME BCIIECTBA, HJCANBHBIA Ta3, (PUINYCCKUEC BEIUYHMHBI, CIMHHIIBI
M3MEpEeHUs, CKOPOCTh, YHEPTHs, Macca.

buonorusi: knetka, opraHm3M, OSKocHCTeMa, Owochepa, meradonmm3M, MakKpo- U
MHUKPOAJIEMEHTBI, OCJIKH, >KUPBI, YIJICBOIbI, HYKJICHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadust: MUHEpAITBI, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOIAEMBIE, TOIUTHBO, PECYPCHI.

TexHonorus: XuMu4ecKasi MPOMBIIICHHOCTh, METAJLTYPTHusi, CTPOUTEIbHBIE MaTEPUAIbI,
CEJIbCKOXO3SUCTBEHHOE TPOW3BOJICTBO, THINEBas IPOMBIIIICHHOCTh, (apMareBTHIecKas
MPOMBIIIIJICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKUX IpernapaTos, TIPOU3BOICTBO
KOHCprKLII/IOHHbIX MaTepI/IaHOB, BHCKTpOHHaH HpOMLIH_UICHHOCTB, HAHOTCXHOJIOI'HH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI I10 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHM C CHCTEMHO-AESTENBHOCTHBIM IOAXOAOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUs IpeaMmeTa «XHMHs» Ha YPOBHE CpPEJHEro 00Iero o0pa3oBaHUs
BBIZICJICHBI CJICAYIONINE COCTABJISIONMINE: OCO3HAHNE O0YJAIOMUMUCS POCCUNUCKON TPaKIaHCKOU
WJCHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEJIbBHOCTH U CaMOOIPEAEICHHIO;
HaJIW4YMEe MOTHBAllMM K  OOY4YEHHIO; TOTOBHOCTb M  CHOCOOHOCTH  OOy4aromuxcs
PYKOBOJCTBOBATbCSI MPUHATHIMH B OOIECTBE MpaBWIAMM M HOPMamH MOBEJCHUS; HalU4ue
MIPaBOCO3HAHUS, SKOJIOTHYECKOHN KyIbTYphl; CHOCOOHOCTh CTaBUTh LIEJIU M CTPOUTDH >KU3HEHHBIE
IJIaHBbI.

JIM4HOCTHBIE PEe3yAbTaThl OCBOCHUS MPEAMETa «XUMHUS» OTpaxaroT c(hopMHPOBAHHOCTD
OTIbITA MO3HABATEIBLHON U MPAKTHUECKOM JEATEIbHOCTH 00y4YaloMUXCs B MPOLIECCE pPeaan3aiun
00pa3oBaTesIbHON A TETHLHOCTH.

JIM4HOCTHBIE PEe3yabTaThl OCBOCHUS MpEAMETa «XUMHUS» OTpa¥aroT c(HOpMHUPOBAHHOCTH
OTIbITA MO3HABATEIFHON U MPAKTUYECKOM JEATEIbHOCTH 00YUYaIOIUXCs B MPOIECCE pealln3aliiuu
00pa30BaTeNIbHON J1eATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS:

OCO3HaHUA 00YYarOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX MpPaB U 00A3aHHOCTEHN, YBAXKEHUS K
3aKOHY U MIPABOIOPSIIKY;

NPEICTaBICHU O COLMAIbHBIX HOpMax M MpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHHH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX NMPOEKTOB,
peleHn: yuyeOHbIX U MMO3HABaTEIbHbIX 3a71a4, BHIIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBbI, HAMEPEHHS, JIOTUKY U apTyMEHTHI IPyrux
MIPH aHAJIN3€ PA3JIUYHBIX BUJIOB y4eOHOM A€SITENbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHNSA:

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIETUI0 OTEUECTBEHHOMU
XUMHH;

YBa)KEHHS K IPOLECCY TBOpYECTBA B 00JIACTU TEOPUM M IMPAKTUUYECKOTO MPHUIIOKEHUS
XUMHH, OCO3HaHUS TOTO, YTO JlaHHbIE HAYKH €CThb PEe3yNbTaT NJUTENbHBIX HAOIIOACHUA,
KPOMNOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX IOUCKOB, TOCTOSSHHOI'O TPYy/Ja YYEHBIX U IPAKTUKOB;

MHTEpeca M I[03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM AaHau3e
nH(pOpPMaIIUU O MEePETOBbIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBE/ICHHUS;

CHOCOOHOCTH OLIGHUBATh CHUTYyallMH, CBSI3aHHbIE C XHMUYECKUMHU SIBJICHUSAMH, MU
MIPUHUMATh OCO3HAHHBIE PEIICHMs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OLIEHHMBaThb CBOE IOBEACHME U TOCTYNKH CBOMX TOBapHILEH € IMO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIJIECTBUI MOCTYIIKOB;

4) popMupoBaHHs KYyJIbTYPbl 310POBbS:

MOHMMAaHMsI LIEHHOCTEeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0O0XOIMMOCTHU
OTBETCTBEHHOI'O OTHOILLIEHUS! K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;



cOOMIO/IeHHsI MpaBUi OE€30MacHOr0 OOpallleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJIOBOM J€ATEIBHOCTH;

MOHMMAHMS LIEHHOCTH TMpaBWJ HWHIUBUAYAIbHOTO U KOJJIEKTUBHOrO 0€30MacHOro
MIOBE/ICHUS B CUTYallUsAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCJIEJCTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHUS aJKOTroJid,
HAapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HCCJIEI0BAaTENbCKOW JI€ATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEIIEHUM MPaKTUYECKUX 3a/Jad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

UHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO MPO(eccHil pa3nuyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUS K TPYY, JIOASIM TPyJla U pe3ylbTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHOW TPaeKTOpUM 0Opa3oBaHMA,
Oynyuieil npogeccun M peaau3aluu COOCTBEHHBIX KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPeOHOCTEH 001IIeCTBa;

6) 3K0J10rHYeCKOro BOCIMTAHMS:

9KOJIOTMUYECKH 11€J1ecO00pa3HOro OTHOLIEHUS! K MPUPOJIe KaK UCTOYHUKY CYILECTBOBAHUS
JKM3HHU Ha 3eMiie;

MMOHMMAaHMS IJ100aIbHOTO XapaKTepa 3KOJIOTMYEeCKUX MPOoO0seM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATIBHON CPEIbI;

0CO3HaHMsI HEOOXOIMMOCTH MUCIOIb30BAHUS JOCTH)KEHUI XMMHUU IS PELICHUs BOIIPOCOB
PalMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTUBHOTO HEMPHUATHS JEHCTBHUI, MPUHOCSIIMX BpEI OKpYXaroulel MmpupoAaHON cpene,
YMEHUSI TPOTHO3MPOBATH HEOJIArONpHUATHBIE KOJIOTHYECKHE MOCIEICTBHS IMpealpUHUMAEMbIX
JEHUCTBUM U NTPENOTBPAILATD UX;

HaJIW4YUsl PA3BUTOTO HKOJOTHMUECKOTO MBIIUICHUS, JKOJOTUYECKOM KYJIbTYpHI, OIbITa
NEATENBHOCTH  DKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHMS PYKOBOJACTBOBATbCSI HMHU B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATIBHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHH XeMOPOOHH;

7) IEHHOCTH HAY4YHOI0 MO3HAHHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOM MPaKTHKH;

MOHMMAaHMs crenupuK XMMHUM Kak HayKHd, OCO3HaHusi €€ poiau B (OpPMHUPOBAHUU
PalMOHATILHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHHs 00 OKpYyKaroleM
MHUpE KaK O €QUHCTBE INPHUPOABI M YEJIOBEKA, B IO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny npobsieM CoOXpaHeHUs IPUPOIHOIO PABHOBECHS;

yOeXIEHHOCTH B 0CO00HM 3HAUMMOCTH XUMHM JUIsl COBPEMEHHOW LMBMIIM3ALMU: B €&
T'YMaHUCTHUYECKOW HAIPABJIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUU HOBOW 0asbl MaTepuaibHOMN
KYJIbTYpbl, B pELICHUH INI00AIbHBIX TPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYecKOol, NHIIEBOM U HKOJOTHYECKOM O0e30macHOCTH, B Pa3BUTHHM  MEIUIIMHBL,
00eCTIeUeHNH YCIIOBHIA YCHEIIHOTO TPYJa U SKOJOTHYECKH KOM(POPTHOH KHU3HHU KAKIOTO YiICHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAHMs CYIIHOCTHM METOJIOB II03HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIONb30BATh MOJIy4aeMble 3HAHUS AJIs



aHanmM3a U OOBSICHEHUs SBJICHHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOISIIIUX B HEM W3MEHEHUH,
YMCHUA OCJIAaTh 000CHOBAaHHEIE 3aKIIOUYEHNS Ha OCHOBE Hay4YHBIX q)aKTOB 1 UMCHOIIIUXCA JaHHBIX
C IIEJIBIO MOJTYYEHHSI TOCTOBEPHBIX BBHIBOJIOB;

CHOCOGHOCTI/I CaMOCTOATCIILBHO HUCIIOJIb30BATh XUMUYCCKUEC 3HAHUA JIS1 PCIICHUA Hp06HeM
B pCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHMIO, UCCIICIOBATEIBCKOM 1A TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEephIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HaHUHA II0 XHMHM B COOTBETCTBUM C JKH3HEHHBLIMH
HOTPEOHOCTSIMH,

WHTEpeca K OCOOEHHOCTAM Tpyda B pa3iauuHbix cdepax mnpodecCHoHaTbHOU
TeSITEITBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATbHI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI 10 XMMHH Ha YPOBHE CPEIHETrO
o0mrero oOpa3oBaHUs BKIFOYAIOT:

3HaUUMBIC M1 (OPMHUPOBAHHS MHUPOBO33PEHHUS OOYYAOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYIHBIC TIOHATHS, OTPAXKAIOIIHE [IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa
U crieluUKy METOJIOB TIO3HAHMSI, HCITOIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, HAYYHBIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHSs, HCCIICI0BaHNE, HAOIIOICHAES, U3MEPEHHE, SIKCIIEPHUMEHT U JIPYTHE);

YHUBEpCAIIbHbIE y4cOHBIC JIEHCTBUS (Mo3HaBaTeIbHbBIC, KOMMYHHKATHBHBIC,
peryiaTuBHbIE), obecrmeuuBaronme QGOpMHUpOBAaHUE (PYHKIMOHATBHOH TPAMOTHOCTH U
COILIMAJILHOM KOMIIETCHIIMH 00YYarOIIHUXCS;

CIIOCOOHOCTh ~ OOYYAIOUIMXCS ~ HCIOJNB30BaTh  OCBOCHHBIE — MEXIAMCIUILIMHAPHBIC,
MHUPOBO33PCHUYECKAE 3HAHUS W YHUBEPCAJIbHBIC Y4YeOHBIC JEHCTBUS B TIO3HABATCIHHOW U
COILIMAJILHOW MTPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/1bHBIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

1) 6a30BbIe JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENILHO (pOpMyNnHpOBaTh W aKTyadU3UpoOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPEACIIATh IENH JIEATEIBHOCTH, 3a7aBas HapaMeTpPbl W KPUTEPUU HUX JTOCTHIKCHUS,
COOTHOCUTD PE3YJIbTATBHI ACATCIBHOCTHU C TIOCTABJICHHBIMUA LCIIAMU;

HCIIOJIB30BAaThL IIpU OCBOCHUH 3HaHUHI HpI/IéMI)I JJOTUYECKOI'0O MBIIIJICHUA: BBIACIATH
XapaKTepHbIe TIPU3HAKW TOHATHH W YCTaHABIMBATH WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBCTCTBYIOIIIUC TOHATUA JJIA O6’bﬂCHeHI/ISI OTACJIBbHBIX (1)8.KTOB )41 ﬂBHeHHﬁ;

BI)I6I/IpaTI> OCHOBAHHA U KPpUTCPUUN JJIA KHaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHNYCCKUX pCaKHHﬁ;

yYCTaHABIIUBATh IPUYMHHO-CJICICTBEHHBIC CBSI3U MKy U3YYaeMbIMU SIBJICHHSIMH,

CTPOUTH JIOTMYCCKUC PaCCYKACHUA (I/IHIIYKTI/IBHLIG, ACAYKTUBHBIC, 11O aHaJIOFI/II/I),
BBISIBJISTh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTPUBAEMBIX SBJICHHSIX, (OPMYIHPOBATH
BBIBOIbI U 3aKJTIOUCHUS,

INPUMCHATH B IIPOLECCC MO3HAHUA HCIIOJIB3YCMBIC B XUMHWU CHUMBOJMYCCKHC (3HaKOBI)Ie)
MOJIEJTH, IPEOOPa30BBIBATH MO/ICIbHBIC TPEICTABICHHUS — XUMUYCCKUH 3HAK (CUMBOJI) 3JICMEHTA,



XxuMuueckas (opMmyna, ypaBHEHHE XHMHUYECKOM pEaKIMu — TMpH pPEIIeHuH Y4eOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a7ad, MPUMEHATHh HAa3BaHHBIC MOJICIBHBIC IMPEICTABICHUS
JUTSI BBISIBIICHUS] XapaKTEPHBIX MTPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUA.

2) 0a30BbI€E HCCIIEN0BATEIbCKUE TeHCTBUSA:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dbopMynupoBaTh LEAM M 3aJadyd  HMCCIEOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSTENIEHO C(POPMYTUPOBAHHBIE BONPOCHI B KaU€CTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI
TSl POPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BJIa/IeTh HAaBBIKAMHU CAMOCTOSTENIBHOTO IUIAHUPOBAHHUS U TPOBEIACHUS YYECHHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IpoOIlecca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJAETAHHOM
pabore;

MpUOOpPETaTh OMBIT YYCHHUUYECKON MCCIeIOBATENbCKOW M MPOEKTHOM JesSTeNbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOAOB pELICHUS
MPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ uHpopmaIHeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HUCTOYHMKAX HHGOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTEpaTypa XHWMHUYECKOTO COJEpXaHWs, CIpaBOYHBIE TOcoOus, pecypchl HHTepHera),
aHANMM3UPOBaTh HWHGOPMALIMIO Pa3NUYHBIX BUAOB H (OPM MPEACTABICHUS, KPUTHUECKH
OLIEHUBATH €€ TOCTOBEPHOCTH M HEPOTHBOPECUHBOCTD;

(dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3jIUYHble METOAbl MpPHU IOUCKE U O0TOOope
nH(popManuy, HeOOXOIUMOM ISl BBITIOTHEHHSI YI€OHBIX 3a71a4 OMPEeIEHHOTO TUTIA;

MPUOOPETATh OIBIT HCIIOJIB30BAHUS WH()OPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (opMy TpencTaBieHuss HHGOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIULbL, PUCYHKHU U IPYTHUE);

WCIIONIb30BaTh HAy4YHBIA A3BIK B KauyeCTBE CpPEACTBA NpU paboTe C XUMUYECKOM
uH(popManuel: TPUMEHSATh MEXKIpPEeAMETHbIe ((U3MUecCKHe U MaTeMaTHU4eCKHe) 3HaKu |
CHUMBOJIBI, (hOpMYITBI, a00OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIIATHOCTH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble YueOHbIe 1eiiCTBHA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMO TeMbI B XO/I€ TUATOTa U/WIH TUCKYCCHH,
BBICKa3bIBaTh UICH, (OPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIIBHO BHITIOJTHEHUS
MPEITIOKEHHOH 3a/1a4H;

BBICTYNAaTh C IPE3CHTALMEH pEe3yJbTaTOB IO3HABATEIBHOM JEATEIBbHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH  BBITIOJIHCHHH XHUMHYECKOTO
IKCIIEPUMEHTA, TMPAKTUYECKOW pabOThI IO WCCIICIOBAHUIO CBOWCTB HW3Yy4aeMbIX BEIIECTB,
peanuzanuy y4eOHOro MpoeKTa, U (POPMYIHPOBATH BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
WCCJIeIOBAaHUH MyTEM COTTIACOBAHUS MO3HIIUN B X0O€ 00CYXK/IEHUs U OOMEHA MHEHHSMH.

PeryasiTuBHble yHHBepCcAJIbHbIE YUYeOHbIE 1eHCTBHS:



CaMOCTOSITENIFHO TUIAHMPOBATh M OCYLIECTBISATH CBOIO IMO3HABATEIBHYIO JESATEIBHOCTD,
ompezesist e€ menu M 3aJadd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeAsaraeMblii aJrOpuUTM JEHCTBUI IPU BBITOJHEHUH y4eOHBIX M HCCIIEIOBATEILCKUX 3ajad,
BbIOMpaTh Hauboee 3(h(HeKTUBHBINA CIOCOO UX peIIeHUs ¢ YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKHUX PEAKIHIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JICSTEIBHOCTH HAa OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

HNPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBI IO XUMHH Ha yrIIyOJIEHHOM YpOBHE Ha
YPOBHE CpegHero oOIero oOpa3oBaHMs BKIIOYAIOT CHENU(HUUYECKHE Ui Y4eOHOro mpeaMera
«XUMUS» HayyHbIE 3HAHUS, YMEHHS M CIOCOOBI NEHCTBUH MO OCBOCHHUIO, MHTEPIpPETAlMU U
peoOpa3oBaHMIO 3HAHUH, BUIBI ACATEIHFHOCTH 1O TOJyYSHHUIO HOBOTO 3HAHMS M NMPUMEHEHHIO
3HaHUI B Pa3IMYHBIX YYEOHBIX CHUTYyallUsX, a TAKXKe B PEATbHBIX >KU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1o XMMHH TPEIMETHBIE PE3yJAbTAaThl MPEACTABICHBI 110
roIaM M3y4eHHSI.

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaxaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAYCHUUW OPraHWYeCKOWM XHMHU B
CUCTEME €CTCCTBEHHBIX HayK M €€ POJIM B 00CCIICUCHUN YCTOMYNBOTO PAa3BUTHS YEJIOBEUSCTBA B
pelIeHur MPOoOJIeM IKOJIOTHYECKOM, IHEPreTUYeCKO M MHIEBON 0e30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUM HOBBIX MATEPUAIOB, HOBBIX HMCTOYHHKOB JHEPrHUH, B OOCCICYCHUU
PalMOHATILHOTO MPHUPOIONOIB30BaHus, B (DOPMUPOBAHUHM MHUPOBO33PEHHUS M OOLIEH KYIbTYpbI
YelloBeKa, a TaKkKe OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CpeAE;

BJIaJICHHE CHUCTEMOM XHWMHUYECKMX 3HaHW, KOTOpas BKJIIOYAET: OCHOBOIOJAraroliue
MOHATUS — XUMHUYECKUI 3JICMEHT, aToM, sSIpO W 3JCKTpOHHas o0ojiouka atoma, S-, p-, d-
ATOMHBIC OpOWTAJIM, OCHOBHOE W BO30YXKIEHHOE COCTOSIHHSI aTOMa, THOPHIM3AINS aTOMHBIX
opOuTanei, MOH, MOJIEKYNla, BAJEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEMEHb OKHUCICHUS,
XUMHYECKasl CBSI3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM OO0BEM, YIIEPOJHBIA CKENeT,
(byHKIMOHATBHAS TPYIA, pajauKal, CTPYKTypHbIe (Gopmynbl (pa3BépHYTHIC, COKpaIIEHHBIC,
CKETICTHBIE), M30MEpHUsi CTPYKTypHas M MPOCTPAHCTBEHHAs (reoMEeTpUYecKas, ONTUYEecKas),
M30MEphl, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOIEpIKAIIe
OpraHHYeCKHe COETUHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISPHBIC
COCIIMHEHUS; TeOpUH, 3aKoHbI (mepuoamuyeckuil 3akoH JI. M. MenneneeBa, Teopusi CTPOCHUS
opraHnyeckux BemecTts A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXpaHEHHMS U TPEBpalICHUs DSHEPrUM TPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUU, MHPOBO33PCHUECKHE 3HAHWS, JIC)KAIIUE B OCHOBE TOHUMAaHUS
MPUYMHHOCTA W CHCTEMHOCTH XHUMHYECKHX SBJICHHM, IPEACTABICHUS O MEXaHW3Max
XUMHUYECKHX peakluid, TEePMOJWHAMUYECKHMX M KHHETUYECKHUX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUS, O B3aMMHOM BIUSHUU aTOMOB W TPYII aTOMOB B MOJEKyJaX (MHIYKTHBHBIA U
Me3oMmepHbIid dhdexThr, opuenTanTsl | 1 Il pona); dbaxkTomornueckue cBeEHUS O CBOMCTBAX,
COCTaBe, MOMyYEeHUH 1 0€30MaCHOM HCIOJIb30BAaHUHU BAXKHEUIITNX OPraHNYECKHUX BEIIECTB B OBITY
U TPAKTHYECKOH JIEATeTPHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MNPUHIUIAX XHUMHYECKOTO
MPOM3BOICTBA (HA TPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);



c(OPMHPOBAHHOCTh YMEHUI: BBIABIIATh XapaKTepHbIE IPU3HAKH MOHATUH, yCTAaHABIUBATD
WX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONIUE ITOHITHS MIPU ONMCAHUH COCTaBa, CTPOSHHS U
CBOWCTB OPraHMUYECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHHIA:

MCTIOJIH30BATh XUMUYECKYIO CUMBOJIHMKY IS COCTABJICHHS MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (JOPMYJI OPIraHNYECKHUX BELECTB;

COCTaBJIATh YPaBHEHUS XHUMHMYECKHMX peakUuil W pacKpblBaTb MX CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH TOCPEICTBOM  COCTABICHHUS  DIIEKTPOHHOTO
OanmaHca 3THX peaklUuid, peakuuil HOHHOro oOMeHa IyTEM COCTaBJI€HHS HX IOJHBIX U
COKpalIEHHBIX HOHHBIX YPaBHECHUI;

U3rOTaBIMBATh MOJEIN MOJIEKYJl OpraHMYeCKHX BEHIECTB M WUIIOCTPALMU HX
XMUMHUYECKOT'O M IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAIIIE)KHOCTh U3YYCHHBIX OPTaHUIECKUX
BEILIECTB 10 X COCTaBY U CTPOEHHIO K ONPEEIEHHOMY KJIAcCy/TpyIIie COeIMHEHUH, 1aBaTh UM
Ha3BaHus No cucreMatnyeckoi HomeHkiarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC Ha3BaHHA
JUI  OTHENBHBIX MPEJCTABUTENCH OpPraHMYECKMX BEIIECTB (ITHJICH, AaleTWICeH, TOJYOJI,
[JIMLEPUH, STWIECHITIUKONIb, (QeHous, ¢(opMalbAerus, auneTaiblIeru], aueToH, MypaBbUHAas
KHUCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBas, OJICMHOBAas, MaJbMHUTUHOBAs KHUCIOTHI, TJIMIHH,
aJIaHWH, MaJIbT03a, (PPYKTO3a, AHWIIUH, JUBHHII, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAETATh BHJ XHUMHUYECKOH CBS3M B OPraHUYECKHUX
COCIMHEHUX (KOBaJICHTHAS! M HOHHAS CBS3b, G- M -CBSI3b, BOJOPOIHAS CBA3b);

Cc(OPMHUPOBAHHOCTh YMEHHUS IMPUMEHATh IOJOXKEHHUS TEOPUM CTPOEHUS OPraHUYECKHX
BeniectB A. M. bytnepoBa i1 00bsSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHUH XapakTepu3oBaTb COCTaB, CTPOEHHUE, (HU3UYECKUE U
XMMUYECKHE CBOMCTBA TUITMYHBIX MPEACTaBUTENEH pa3IMyHbIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKAaHOB, LUKJIOAJKAHOB, AJKEHOB, AlKaJMEHOB, AJKHHOB, apOMaTHYECKHUX YIIIEBOJOPOIOB,
CIMPTOB, albJETHUAO0B, KETOHOB, KapOOHOBBIX KHMCJOT, MPOCTBIX M CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YII€BOAOB (MOHO-, IU- U TIOJIUCAXapU/IOB),
WUTIOCTPUPOBaTh TEHETHYECKYI0 CBA3b MEKAY HHMH YPaBHEHUSAMHM COOTBETCTBYIOIIHMX
XMMHUYECKHX Peakluil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh yMEHHS TOATBEP)KIaTh HA KOHKPETHBIX MpPHUMEpax XapaxkTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTU OPraHMYECKUX COEAMHEHHUH OT KPaTHOCTU M THIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI3M), B3aMMHOT'O BIMSHHUS @TOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh WCTOYHHKH YTIIEBOJOPOJHOTO CHIPBS
(HedTh, TPUPOAHBINA ra3, Yroiib), CIOCOOBI €ro NnepepaboTKU M IMPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB NepepadoTKH;

c(OPMHUPOBAHHOCTh BJAJICHUS] CHCTEMOW 3HAHMA O €CTeCTBEHHO-HAYYHBIX METOAax
MO3HAHUS — HAONMIOACHWU, H3MEPEHUM, MOJEIUPOBAHNHU, OHKCIEpUMEHTE (pealbHOM H
MBICJICHHOM) ¥ YMEHHUSI IPUMEHSTH 3TH 3HAHUS;

COPMHPOBAHHOCTE ~ YMEHHUS  IPUMEHSITh OCHOBHBIE  ONEpalMd  MBICIUTEIbHON
NEeSITeTbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTEMaTH3allUIO, BBISIBICHUE
MPUYHMHHO-CJICICTBEHHBIX CBS3EH — ISl M3yUECHHUSI CBOWCTB BEIIECTB U XUMUYECKHUX PEaKIuii;

c(OPMHPOBAHHOCTb YMEHUI: BBIABIISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUH C TIOHATUAMU U
NPEICTABICHUAMU JPYTMX €CTECTBEHHO-HAay4YHBIX TNPEAMETOB [uid 0Oojiee OCO3HAHHOTO
MMOHMMAaHMsI CYITHOCTH MaTepHabHOTO €JIMHCTBA MHUPA, MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS IO



OpPraHWYeCcKON XUMHHM JJI1 OOBSICHEHUS] U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIINUX €CTECTBEHHO-
Hay4HYIO PUPOLY;

c(OpPMUPOBAHHOCTh yMEHUN: MPOBOJIUTH pacu€Thl MO XUMUYECKUM (opmynam u
YpaBHEHUSM XUMHUYECKUX PEaKIUil C HCIOJb30BaHMEM (PU3MUECKUX BEIUYMH (Macca, 00BEM
ra3oB, KOJMYECTBO BEIIECTBA), XAapAaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
pacu€Thl MO0 HAXOXKICHUI0O XMMHYECKON (HOpMYIbl BellecTBa MO M3BECTHBIM MAacCCOBBIM JOJISIM
XMMHUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTrHO3UPOBATh, AHATU3UPOBATh M OIEHUBATh C MO3ULIUN
JKOJIOTHUECKON O€30MacHOCTH MOCIEACTBHSI OBITOBOW M MPOU3BOACTBEHHOW JAEATEIHbHOCTU
YeJIOBEKA, CBSI3aHHOM C MepepadOTKON BEIIECTB, MCIIOJIb30BATh IIOJIYYEHHbIE 3HAHMS I
MIPUHSTHS TPAMOTHBIX PELICHHM MPOOIeM B CUTYallUAX, CBI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENFHO IUIAHUPOBATh U MPOBOJIUTH XUMHUECKUH
SKCIIEPUMEHT (IT0JIyYEHUE U U3YYEHUE CBOMCTB OPraHNYECKUX BEILECTB, KAUECTBEHHBIE pEaKIIUU
YIJIE€BOAOPOAOB PA3IMYHBIX KJIACCOB W KHUCJIOPOACOAEPKAIUX OPraHMYECKHX BEILECTB,
pelIeHHe OHKCIEPUMEHTAIBHBIX 3a7ad 110 pPACIO3HABAHMIO OPraHWYECKUX BEILIECTB) C
coOitofeHreM TMpaBuwil  0€30MacHOro  oOpallleHuss C  BellecTBaMU U JJAOOpPaTOPHBIM
o0opynoBanueM, (QOpMyIHpOBaTH IENb HCCIEIOBaHU, IMPEICTaBIATh B pa3audHOil (opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTB;

c(OpMHUPOBAHHOCTh YMEHUI:

co0moaTh MpaBUiIa 3KOJOTHMUYECKU LEIecO00pa3HOro MoBeAeHHS B OBITY M TPYAOBOM
NESATENBHOCTH B IIEJIAX COXPAHEHHUsS] CBOETO 3J0POBbs, OKpPY)KaIOIIEH NPUPOJHOW Cpelspl U
JOCTH>KEHHS €€ YCTOMYHUBOrO pa3BUTHUSA;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO AECUCTBHSA Ha JKUBBIE OPraHU3MBbI ONPEIEIEHHBIX
OPraHUYeCKUX BEUIECTB, MOHUMAas cMbIci okazareis [TJIK;

aHAIM3UPOBATh  I€J€CO00pPa3HOCTh  NMPUMEHEHHs  OpraHHMYeCKUX  BEUIeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUSI COOTHOLIICHHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJCHANIPABICHHBIA MOUCK XHUMHYECKOMN
nH(pOpMallUKd B Pa3IMYHBIX HCTOYHWKAX (HaydyHas M y4yeOHO-HayyHas JUTepaTypa, CpeacTBa
MaccoBoil uHpopmanmu, MHTepHET W apyrue), KPUTUYECKH aHAIM3UPOBATh XHMUYECKYIO
nH(popmanuio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUHU C IMOCTABJICHHON y4eOHOMH
3aJa4eil.

11 KUIACC

[IpenmerHbie pe3ynbTaThl OCBO€HHMS Kypca «OOmass W HeopraHuyeckas XUMHS»
OTpaXKkaroT:

c(OpMUPOBAHHOCTh NPEICTABICHUN: O MaTEPUAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX
Y MO3HABA€MOCTH SIBJICHUW NPUPOJBI, O MECT€ M 3HAYEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX
HayK U e poiu B 00ECIEYEHUH YCTOMYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM 3KOJOTHUECKOM,
SHEPreTUYeCKOW U TMHUIIEBOM 0e30MacHOCTH, B Pa3BUTHM MEIWLMHBI, CO3JaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  DHEPrudM, B  OOECIEYEHMH  PALMOHAIBHOTO
MIPUPOIOTIONB30BAHMSA, B (POPMHUPOBAHUN MUPOBO33PEHHS U OOIIEH KYIbTYpPhI YEIOBEKA, a TAKKE
9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPEIE;

BIAJICHUE CHCTEMOH XMMHYECKMX 3HAHHMM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAOLINE
MOHSTHS — XUMUYECKUHN 3JIEMEHT, aTOM, [P0 aTOMa, U30TOIIbI, 3JIEKTPOHHAs! 000JI04Ka aToMa, S-
, Pp-, d-aTromMHbBIC OpOHMTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aToMa, THOPHIH3AINsI
aTOMHBIX OpOuWTaself, MOH, MOJEKYla, BaJCHTHOCTb, AJIEKTPOOTPHIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHMYecKas CBs3b (KOBaJECHTHAas, HWOHHAasg, MeTajlIn4yecKas, BOJOpOJHAas),



KpUCTAJIIINYECKash pEIIETKA, XUMUYECKash pEeaklus, pacTBOP, JJIEKTPOJIMTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMALUs, CTENEeHb JHUCCOLMAlMM, BOJOPOJHBIM  MOKa3aTelb,
OKHCJIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(h()EKT XMMHUUECKON peaKIUU, CKOPOCTh XUMHUYECKOM
peakuuy, XUMHYECKOE pAaBHOBECUE; TEOPUUM U 3aKOHBl (TEOpHsI AJIEKTPOJUTHYECKOU
Jyccolanuy, nepuoanyeckuid 3akon .M. MeHneneeBa, 3aKOH COXpPAaHEHUsS MacChl BEILECTB,
3aKOH COXPaHEHUS M MPEBPAILLEHUS SHEPrUU MPU XUMHYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUN SI3bIK XUMUM,
MHPOBO33PEHUYECKHE 3HAHUS, JIeXkKalllie B OCHOBE NMOHUMAaHUS NMPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBIICHUI; COBPEMEHHbBIC IPEACTABICHUS O CTPOCHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAJAMOJEKYJISIPHOM YpPOBHSX; IIPEACTABICHUs O MEXaHHU3Max
XUMUYECKUX pEakUWid, TEPMOJAWHAMHYECKMX W KHHETHYECKHMX 3aKOHOMEPHOCTAX HX
IIPOTEKAaHHUsA, O XUMHYECKOM paBHOBECHM, pacTBOpax M  JAMCIEPCHBIX  CHUCTEMAX;
(haKkTOJIOTMUECKUE CBEIECHUS O CBOMCTBAX, COCTaBE, MOIYUYCHHH U O€30IIaCHOM HCIOJIh30BAHUU
BAXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW EATEIHHOCTH YeJIOBEKa,
OOIIMX HAayYHBIX MPUHLIUIAX XUMHUYECKOTO IPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKK MOHSITHUN, YCTaHABINBATh
HX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIWE MOHATHS MPU ONHUCAHUM HEOPTraHUYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS
¢dopMyn1 BelecTB M YpaBHEHMH XHMHYECKHUX pPEaKIMH, CHUCTEMAaTUYECKYI0 HOMEHKIATypy
(IJUPAC) u TpuBHaibHbIC Ha3BaHUS OT/ICIBHBIX BCIIECTB;

c(OpMUPOBAHHOCTh YMEHUS OMPEENISATh BAJIEGHTHOCTD U CTENIEHb OKUCIICHUS XUMHYECKHIX
JJIEMEHTOB B COEJIMHEHUSX, BUJ XUMHUYECKOM CBA3M (KOBAJIECHTHAs, MOHHAs, METaJUINYECKas,
BOJIOPOJHAS ), TUIl KPUCTAJIIMUECKON pEeIETKH KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XMUMHUYECKON CBSI3M M THUMA KPUCTAJUINYECKOH perméTku, OOMEHHBI M JOHOPHO-aKIENTOPHBIH
MeXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OpMUPOBAHHOCTh YMEHMIA: KJIacCHU(PHUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XUMHUYECKUE PEAKLMHU IO Pa3IMYHBIM INPU3HAKAM (UUCILYy U COCTAaBY pearupyromux
BEIIECTB, TEIJIOBOMY J3(QQEeKTy peakuuH, HW3MEHEHHIO CTEleHEeH OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajau3aTropa U JPYrHue); CaMOCTOATENbHO BBHIOMpAaTh OCHOBaHHS U
KPUTEPHH TS KJIacCU(UKAUU U3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHHUS PpAacKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. W.
MeHnneneeBa W JIEMOHCTPUPOBAaTH €0  CHUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaATh 3JIEKTPOHHOE CTPOCHHE aTOMOB U HMOHOB
XUMUYECKHUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuoguueckonr cucremsr JI.H.
MenpeneeBa, UCNONb3ysd NOHATHS «IHEPIETUUYECKUE YPOBHUY», «IHEPreTHUUECKUE MOIYyPOBHMY,
«S-, p-, d-atomHbBIe OpOHTANN», «OCHOBHOEC W BO30YKAEHHOEC HSHEPreTHUCCKHUE COCTOSHHS
aToMa»; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOHCTB XMMHUYECKHX D3JEMEHTOB M HUX
COeIMHEeHUH 110 TiepuoaaM u rpynnam Ilepuoguyeckoii cucremsl [. 1. MenaeneeBa, BaJ€HTHbIC
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (ONHUCHIBaTh) OOLIME XUMHYECKUE
CBOMCTBa BEULIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE TI'€HETHMYECKOW CBA3MU
MEX/y HEOPTaHUYECKUMU BEIIECTBAMHU C IIOMOIIBIO YPAaBHEHUM COOTBETCTBYIOLIMX XUMUYECKUX
peakuui;



c(OPMHPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPECTBOM COCTABJIEHUs AJIEKTPOHHOIO OajaHca 3TUX peakluil; peakiuil HOHHOTO
oOMeHa MmyTéM COCTaBIEHUS HX IIOJIHBIX M COKpPAUIEHHBIX HOHHBIX YPaBHEHH; peakiui
THIIPOJIN3a; PEaKUUMi KOMIUIEKCOOOpa3oBaHMsA (HAa HpuUMEpe TUAPOKCOKOMIUICKCOB IIMHKA M
AIIOMUHUS);

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX
peakuuii ¢ yd4€TOM MX DHEPreTMYECKHX XapaKTePUCTHK, XapakTep H3MEHEHHS CKOpPOCTH
XMMHUYECKON peakluy B 3aBUCHMOCTH OT Pa3iM4YHBIX (DAKTOPOB, a TaKKe XapaKTep CMEILEHUs
XMMHUYECKOT'0 PaBHOBECHS I10]1 BIUSHUEM BHEIIHUX Bo3neicTBull (npunmumn Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMUUECKHUE PEAKLIUH, JeKallue B OCHOBE
MIPOMBIIIIEHHOTO TIONYyYEHUs] CEpHOM KHCIOThI, aMMHUaka, OOINMe Hay4HbIE TNPUHIUIBI
XMMHUYECKHX TPOU3BOCTB; LEIECOOOPa3HOCTh IMPHUMEHEHHUs HEOPraHWYeCKHUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHMI O METO/IaX HAYYHOT'O MMO3HAHUS SABJICHUN
OpUpoAbl — HaONIOJEHHE, W3MEpPEHHe, MOJIEIMPOBAHUE, OHKCIEPUMEHT (peajbHbIl U
MBICJIEHHBII), HUCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTb 3TH 3HAHUS NpU
SKCIIEPUMEHTAILHOM HCCIICJOBAHUM BEIIECTB U ISl OOBSCHEHUS XUMHUYECKHX SIBICHUIA,
HMMEIOLUX MECTO B IIPUPOAE, TPAKTUUECKON AESITEIBHOCTH YEJIOBEKA U B IIOBCEJHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aMMOCBSA3b XUMHUUECKUX 3HAHUM C MOHITUSIMH U
NPEICTABICHUSAMU JIPYTHX €CTECTBEHHO-Hay4YHbIX TNPEAMETOB Juid 0Oojee OCO3HAHHOTO
MMOHMMAaHMS MaTEPHAJIbHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOJAUTH PACUETHI: C UCIIOJIB30BAHUEM MOHATHI «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE» U «MOJIIpPHAs KOHIIEHTPALIMS»; MacChl BEIIECTBAa WM 00bEMa raza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WM 0O0BEMY OJHOIO M3 YHYaCTBYIOIIMX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3P deKTa peakluu; 3HaUeHHUs BOJOPOJHOIO MOKa3aTess pacTBOPOB KUCIOT
U IIeoYeld ¢ M3BECTHOM CTENEeHbI0 TUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peakli, €ClIi OJHO M3 UCXOJHBIX BELIECTB JaHO B BUJIE PacTBOpa C ONpeneaEHHON
MaccoBOM J10JIeil PacTBOPEHHOTO BEIIECTBA WM JaHO B H30OBITKE (MMEET MPHUMECH); JI0JIU
BBIXO/Ia MPOJIyKTa peakun; 00bEMHBIX OTHOIIICHUH Ta30B;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKUN
HKCHEPUMEHT (IIPOBEACHUE PEAKIIMNA HOHHOTO OOMEHa, MOJATBEPHKIECHUE KaYeCTBEHHOT'O COCTaBa
HEOpPraHMYECKHUX BEIECTB, ONPE/EIICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOLIbI0 UHIUKATOPOB,
W3Y4Y€HHE BIUSHUS pPa3IHYHBIX (AKTOPOB Ha CKOPOCTh XHMHUYECKON pEaKIMH, pelIeHue
HKCHEPUMEHTAJIBHBIX 337a4 1o TemaMm «MeTamib» u «Hemetamib») ¢ coOM0jeHreM MpaBuil
0e30macHOro oOpalleHusl C BELIECTBAMH U JaOOpaTOpHBIM 000pYyAOBaHHEM, (POPMYIHPOBATH
Leidb HCCIAEAOBaHUSA, NPEACTaBIATh B Pa3IUuHOM (opMe pe3ynbTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHUM: COOIIOATh MIPABUIA MOJB30BAHUS XUMHUYECKON TOCYI0M U
1a00paTOpPHBIM 000pYAOBaHHEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHU
M0 BBINIOJHEHUIO Ja0OPAaTOPHBIX XHUMHYECKUX OIBITOB, HKOJOTHYECKH IeJIeCO00pa3HOTO
MOBEACHUST B OBITY M TPYNOBOH NEATEIbHOCTH B LEISIX COXPAHEHHS CBOETO 3/10pPOBbA,
OKpYXKAloIled IPUPOJHON cpeipl M JOCTH)KEHUS €€ YCTOMYMBOIO pas3BUTHs, OCO3HaBaTh
OMACHOCTh TOKCHYECKOI'O JEMCTBMSI Ha JKUBbIE OPraHU3Mbl ONPEIEIEHHBIX HEOPraHMYECKHX
BEIECTB, TOHMMAas cMbIc nokaszarens [1J1K;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH IleJICHANpPaBICHHBI MOUCK XHMHYECKOMH
nH(poOpMallMK B Pa3IMYHBIX MCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTEpaTypa, CpPeacTBa



MaccoBoil uH(popmanuu, HTepHET U Apyrue), KpUTUYECKH aHATU3UPOBATH XUMHYECKYIO
nH(pOpMaIHIO, IepepadaThiBaTh €€ M HCIIOJIB30BATh B COOTBETCTBHH C ITOCTABICHHOW ydeOHOU
3aauei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB JIeKTPOHHBIE
Ne HanmeHoBaHMe pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n MPOrpaMMbl Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipeamet opranndeckoit xumuu. Teopust
1.1 CTPOECHUS OPraHUYECKUX coeMHeHn A. M. 8 OI'NC «Mos mikomay
bytneposa
Hroro no pazneny 8
Paspnea 2. Yriesonopoasl
[IpenenbHbIE YyriIeBOAOPOIbI — aJKaHBI,
2.1 P - P 5 OI'NC «Mos mikona»
LUKJIOAJIKAHbI
HenpenenbHble yraeBogopoabl: aIKEHBI,
2.2 P & P 14 1 OI'NC «Mos urkomna
aJKaJNeHbI, ATKUHbI
2.3 ApomaTH4ecKHe YrieBo10pObl (apeHbl) 8 OI'NC «Mos mikona»
[IpupoHblE UCTOUHUKH YTIEBOLOPOAOB U UX
24 pup e P 4 OI'NC «Mos mkona»
nepepadboTka
2.5 l"anoreHnpon3BOHBIC YTIIEBOAOPOIOB 4 1 DOI'UC «Mos mKoIa»
Hroro mo pazneny 35
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUust
3.1 Crupter. Genon 11 1 OI'NC «Mos rkoma
KapOoHunbHbIE COeTUHEHNS: JIbICTUIBI U
3.2 P 21 1 OI'C «Most mKoma»
keToHbl. KapOoHOBbIe KHUCIOTHI. ClIOKHBIE




a¢upsl. Kupbr

3.3 VrieBoasl 9 OT'UC «Mosg uikxomay
Htoro mo pazneny 41
Pasnen 4. A3orconepxaiiye opranudeckue coeJuHeHUs1

4.1 AMUHBI. AMUHOKUCIIOTHL. benku 12 OI'NC «Mos mrkoma
Htoro no pazneny 12
Pa3znen 5. BoicokoMoOsIeKyJIAPHBbIE COeIMHEHUS

5.1 BbICOKOMOIIEKYIISIPHBIE COEUHEHUS 6 OI'NC «Mos mkona»
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KIIACC

KonuyecrBo yacoB DJIEeKTPOHHbBIE
HanmMmeHoBaHHe pa3aesioB H TEM nudpoBbIe
Ne i/mt P Kontpoabusie | IlpakTnuyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 9 DOI'NC «Mos mkoma»
snemenToB . . MenaeneeBa
12 Crpoenue BemiectBa. MHOrooOpasue 11 1 OITIC «Mos LKomay
BEILIECTB
1.3 XUMHUYECKUE peaKIUn 19 1 3 OI'NC «Mos mkoma»
Hroro o pasueny 39
Pa3pnen 2. Heopranumueckass Xumust
2.1 HemeTamisl 31 OI'C «Most mikosa
2.2 Mertamisl 23 DI'NC «Mos mkoma
Hroro no pazgeny o4
Paznen 3. Xumus u :Ku3Hb
31 MeTtoabl T03HaHUS B XUMHUU. XUMHA U 9 OLHC «Most LIKomay
SKU3HD
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonunyecrBo
Ne Mara
Tema ypoka JacoB
n/n U3YyYeHHS
Bcero
1 [Ipeamer u 3HaUCHHME OPraHUIECKON XUMHUH, TIPEICTABICHAE O MHOTO00Pa3HH OPTaHUIECKUX 1
COEUHEHUN
5 DNEeKTPOHHOE CTPOCHUE aTOMa yriiepoia (OCHOBHOE U BO30YXKIEHHOE COCTOSIHMS ). BaneHTHBIE 1
BO3MOXXHOCTH aToMa yriiepoja
3 XuMHYecKasi CBA3b B OPraHNYeCKUX coeTMHEHUIX. MeXxaHn3Mbl 00pa3oBaHMs KOBaJICHTHON 1
CBSI3H, CIIOCOOBI pa3phiBa CBsI3eH
4 Teopust cTpoeHust opraHnyeckux coenuHennii A. M. bytieposa 1
5 Bunst nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DIEKTPOHHBIE (D (DEKTH B MOJIEKYIIax 1
OpraHNYeCKHX COCTUHEHHM
6 [MpencraBnenne o knaccudukanuu u cucreMatrdeckas Homenkiatypa (IUPAC) opranndecknx 1
BEIIIECTB
Knaccudukanms peakiuii B opraHu4eCKON XUMHH 1
Cucrematu3zanus 1 00001IEHHUE 3HAHUN 110 TEME 1
9 AJKaHBI: TOMOJIOTHUECKHA psifl, 001as ¢popmyna, HOMEHKIATYpa U U30MEpPHUs, HIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
10 duznveckre 1 XUMHUUECKHE CBONCTBA aJIKaHOB 1
11 Haxoxnenue ankaHoB B ripupoje. CrocoOsl Moy4eHus: U IPUMEHEHHUE alIkaHOB 1
12 [{uknoankansl: o0mas GopMyia, HOMEHKIATypa U U30Mepusi, OCOOCHHOCTU CTPOCHUS U 1
XUMHUYECKHUX CBOWMCTB, CIOCOOBI MOTYYESHHS U TPUMEHEHHE
13 Pemenuie pacu€THBIX 3a7ja4 Ha ONpeIeSieHE MOJIEKYIISIPHON OpPMYJIbl OpraHU4eCKOro 1

BE€IICCTBA IO MAaCCOBBIM JOJIAIM aTOMOB 3JIEMCHTOB, BXOAAIINX B €0 COCTaB. CI/ICTeMaTI/ISaHI/ISI




71 000011IeHNE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTHUYECKHH psif, o0mast popmyia, HOMEHKIATYpa, IEKTPOHHOE U

14 NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKyN. CTPYKTYpHAs U IUC-TPAHC-U30MEPHS AJIKEHOB L
15 duznyueckre 1 XUMUUYECKHE CBOMCTBA ankeHOB. [IpaBmio MapkoBHUKOBA 1
16 CriocoOsl MmostyueHus: ¥ IPUMEHEHUE aJIKeHOB 1
17 [IpakTueckas padora Ne 1 no teme "llonydyeHue 3TuneHa u u3yuyeHue ero cCBOUcTB" 1
18 Pemennie pacu€THBIX 3a7ja4 Ha ONpeIeNieHHE MOJIEKYIISIPHOM OpPMYJIIbl OpraHU4eCKOro 1
BEIIIECTBA
19 AnKanueHsl: cConpsHKEHHBIE, U30JIUPOBAHHbBIE, KyMYIHpOoBaHHbIE. OCOOCHHOCTH 3JIEKTPOHHOTO 1
CTPOCHHUS
20 XUMHYECKUE CBOMCTBA CONMPSIKEHHBIX TUECHOB 1
21 CriocoOblI 1osTy4yeHHs U MPUMEHEHHUE aJIKaUEHOB 1
29 ATNKWHBI: TOMOJIOTHYECKUH psiji, o0mas Gpopmyna, HOMEHKIATypa, DJIEKTPOHHOE 1 1
MPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYII, PU3NIECKHUE CBOWCTBA
23 XUMHYECKHE CBOMCTBA aJIKWHOB 1
24 KauecTBeHHBIE peakIi Ha TPOMHYIO CBS3b 1
25 CriocoObl MoJTy4eHus: U IPUMEHEHHUE aJIKUHOB 1
26 Pemenue 3ama4: pacy€Thl 10 ypaBHEHHIO XUMHYECKOW PEAKIIUU 1
27 Cuctemaru3zanus 1 00001IeHNE 3HAHUHN TI0 TeMe 1
)8 ApeHBI: TOMOJIOTHYECKUH psifl, 001Iast GopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U 1
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ O€H30JI1a M TONTyoJIa, UX (PH3NYECKUEe CBOHCTBA
29 XUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIMU 3aMELICHUs 1
30 XUMHYEeCKHE CBOMCTBA apeHOB: PEAKIMH MPUCOEIUHEHUS, OKHCIIEHIE TOMOJIOroB OeH30I1a 1
31 Oco0eHHOCTH XMMHUYECKHX CBOMCTB CTHPOIA 1
39 Pemenne pacu€THBIX 3a7ja4 Ha ONpeeNiCHHE MOJIEKYIISIPHOIN OPMYJITBl OpraHU4eCKOro 1

BEIECTBA




33 CriocoObI oTy4eHHs ¥ PUMEHEHUE apEHOB 1
34 I'eneTnyeckas CBA3b MEXAY Pa3IMYHBIMU KJIacCaMU yIJI€BOJIOPOI0B 1
35 Pacu€tbl mo ypaBHEHUSM XUMHUYECKUX peakuuil. CuctemaTusanus 1 0000111eHre 3HaHUil 110 1
TeMe
36 [Tpupoansrii ras. [lonyTHbie HEPTSIHBIE TA3BI 1
37 KameHHbI#1 yroib U IpoAayKThl €ro nepepaboTKu 1
38 Hedts u ciocoOb1 €€ nepepaboTtku. [IpuMeHeHne mpoayKTOB iepepaboTKu HeTH 1
39 ['eneTnveckas CBsi3b MEXKIYy Pa3IUYHBIMU KJIaCCaMU yIJI€BOJIOPOJIOB 1
40 ["anoreHOnpoU3BOHbBIE YIIIEBOAOPOAOB: JIEKTPOHHOE CTPOEHUE; PEAKIIMU 3aMEILEHHS 1
rajoreHa
a1 JlelicTBHe LIea04Yel Ha raJIOTCHIIPOU3BOAHbIE. B3anuMoaelcTBre TUranoreHaakaHoB ¢ MarHueEM 1
U [IUHKOM
42 Cucrematu3zanus 1 00001IeHUE 3HAHUM 110 pa3aeny "YTiIeBo10poab!" 1
43 KonTponbhas pabora o teme "YriaeBoaoposast" 1
44 [IpenensHBIE OHOATOMHBIE CITUPTHI: TOMOJIOTHYECKHUH PsijI, 001mast popmylia, CTpOSHHUE 1
MOJIEKYJI, ©30MepHsi, HOMEHKIIATypa, KiIaccupuKanus, (u3ndeckre CBOMCTBa
45 XVWMHUYECKHE CBOMCTBA MPEACIBHBIX OJJTHOATOMHBIX CITUPTOB 1
46 Crioco0bl MostyuyeHus: ¥ MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB 1
47 ITpocTthie 3¢upbl: HOMEHKIATYpa U U30MEpUs, 0COOEHHOCTH (PU3MUECKUX U XUMUUYECKHX 1
CBOICTB
48 MHoroaToMHbI€ CIIUPTHI: STUJICHIIMKOIb U TIIUIEPUH, UX (PU3NYECKHe U XUMHUUECKUE CBOICTBA 1
49 CrniocoObl osTy4yeHHs U MPUMEHEHNE MHOTOaTOMHBIX CITUPTOB 1
50 deHoI: CTPOCHHE MOJIEKYIBI, (U3UYEeCKHe CBOKCTBA. TOKCHYHOCTD (heHOIa 1
51 XuMmudeckue cBoMcTBa (heHoma 1
52 Crioco0rl MmostyueHus: ¥ NpuMeHeHue GpeHona 1
53 [TpaxkTrueckas padora Ne 2. Pemenue skciepuMeHTaNbHBIX 3a7a4 110 TeMe "CiupThl 1 1




dheHomsr"

54 Cuctemartu3zanus 1 00001IeHNE 3HAHUH 110 TeMe 1

55 AJNBJIErU/IbI U KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHMIBHOM TPYIIIBI; TOMOJIOTUYECKHE PSIIBI, 1
obmrast opMyna, H30MEpHUsi U HOMEHKIIATypa

56 AJNBIIETH/IBI U KETOHBI: (PH3UUECKUE CBOMCTBA; PEAKIIMU TIPUCOCTUHECHUS 1

o7 Peaknuy OKuCIEHUS M Ka4€CTBEHHBIEC PEAKLIUN aJIbJACTUIOB U KETOHOB 1

58 CriocoOBI MONTyueHUs aJbJIETHI0B U KETOHOB 1

59 OmHOOCHOBHBIE MTpeeIbHBIE KapOOHOBBIE KUCIOTHI, 0COOCHHOCTH CTPOCHUS HX MOJICKYII 1

60 M3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX (pu3nuecKkue cBoiicTa 1

61 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT 1

62 OcoOeHHOCTH CBOMCTB MypaBbUHON KHCIOThI. MHOTO0Opa3ue KapOOHOBBIX KHUCIIOT 1

63 Oco0GEHHOCTH CBOWMCTB: HEMPEACIBbHBIX U apPOMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, 1
THJIPOKCUKApOOHOBBIX KHCIOT. [IpeicTaBuTeNnH BHICIINX KapOOHOBBIX KUCIOT

64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX KHCIIOT 1

65 CriocoObl osTydyeHHs ¥ IPUMEHEHNE KapOOHOBBIX KUCIOT 1

66 CrnoxHble 3(UpbI: TOMOJIOTHUECKUH psif, o01as GopMyra, H30MepHsl U HOMEHKIIaTypa 1

67 duznvecKkre U XUMHUYECKHe CBONCTBA YPUpPOB 1

68 Pemenue pacu€THpIX 3aa4: 10 YpaBHEHUIO XUMUYECKOH peaKIiy, Ha OTpeIeICHIe 1
MOJIEKYJISIPHOM (hOPMYJIIbI OPTaHUYECKOTO BELIECTBA

69 [TpaxkTrueckas pabora Ne 3. Pemienue skciepuMeHTaNIbHBIX 3a1a4 110 Teme "KapOoHoBbie 1
KUCJIOTHI. CiioxHbIC dHuph!"

70 Kupsl: ctpoeHue, pu3nUecKrue 1 XUMUYECKHE CBOMCTBA (THIPOIH3) 1

71 OCOOEHHOCTH CBOWMCTB JKUPOB, COACPIKAIIMX OCTATKH HETMPEAETbHBIX KUPHBIX KUCIOT. JKUpHI B 1
npupoze

79 MBpina Kak coslv BBICIIUX KapOOHOBBIX KUCIIOT, MX Motoliee aeiictaue. [lonstue o 1

CHHTeTHYEeCKHX Motomux cpeacteax (CMC)




73

I'enermueckas CBI3b YIJII€EBOAOPOAOB U KUCIOPOACOACPKAIINX OPraHNYCCKNX BCUICCTB

74 Pacuérel 10 ypaBHEHUAM XUMHUYECKUX PEAKLUN

75 Cuctemartu3zanus 1 00001IeHNE 3HAHUH 110 TeMe

76 OO61as xapakTepuCTHKA YITIEBOIOB U KiaccuuKalus yrieBoJoB (MOHO-, 11- U
MOJIMCaXapU/Ib)

77 Monocaxapusl: GU3NIECKUE CBOWCTBA M HAXO0KICHHUE B TIPUPOJIC

78 [IpumeHeHne TII0KO3bL, €€ 3HAUYCHHUE B )KU3HEACATEIHbHOCTA OPTaHu3Ma

79 Jucaxapuapl: caxapo3a, MaJIbTO3a U JlakTo3a. HaxoxxaeHue B npupojie ¥ NpuMeHeHHe
JcaxapuioB

80 [Tonucaxapuapl: CTpOCHHE MAaKPOMOJIEKYJI, (pU3HMUECKUEe U XMMUYECKHE CBOMCTBA, IPUMEHEHHE

81 [TorsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemienue pacueTHbIX 33a/1a4 Ha ONpeIETICHUE J10JIU BBIXOAA MIPOAYKTA PEAKIMH OT TEOPETUIECKH
BO3MOXHOT'O

83 CucremaTtu3zaiys U 0000IICHIE 3HAHUN TI0 Pa3Iery

84 Konrponsnas padora o Teme "Kuciopoacoaeprxaniye opraHnueckue coefnHeHus"

85 AMUHBL: KTacCU(UKAIM, CTPOCHHE MOJIEKYII, 001mas popmyia, H30MepHsi, HOMEHKJIaTypa 1
¢du3nveckne CBOWCTBA

86 XUMHUYECKHE CBOMCTBA anr(pPaTHICCKUX aMUHOB

87 AHWIVH: CTpOSHHE aHWIINHA, 0COOCHHOCTH XUMHUECKUX CBOMCTB aHUJIMHA

88 CriocoObI mosTyyeHus ¥ IPUMEHEHNE anupaTHIecKuX aMHHOB

89 AMMHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, hpusndeckue cBoicTBa. OTaeabHbIC
MIPEJICTABUTENN (L-AMHUHOKHCIIOT

90 XUMHUECKUE CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOrMYeCcKoe 3HaueHue aMUHOKUCIIOT. CHHTE3 1
THJIPOJIN3 NTENTH/IOB

91 benku kak mpuUpoIHbIE TOTMMEPHI; CTPYKTYPhI OEJIKOB

92

XUMHYECKHUE CBOMCTBA OEIIKOB




A30Tcoz[ep>1<anme TCTCPOHNUKINICCKUE COCIUHCHUS. HYKJ'ICI/IHOBBIC KHCJIOTBI. COCTaB,

93 1
CTpOEHHUE U OMOJIOTUYECKask POJib

94 [Tpaktuueckas padora Ne 4. Pemenue skciepuMeHTaIbHBIX 3a7a4 10 TeMe "A30Tcoaepikariye 1
OpraHuyecKue coequHeHus"

95 [TpakTrueckas pabora Ne 5. Pemienne skciepuMeHTalbHBIX 3a1a4 110 TeMe "Pacrno3naBanue 1
OpTraHUYEeCKUX COCTMHECHUI"

96 KoHTtponbHas paboTa nmo Teme "A30Tcoaepkaiine OpraHndeckKue coeTMHeHns" 1

97 OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COSTUHEHNH M METOIbl X CHHTE3a — 1
MOJMMEPHU3aLHsl U TIOJTMKOHACHCAIHS

98 [TractMacchl. YTwim3anust u nepepadoTKa IIacTHKa 1

99 DJacToMephl: HaTypaJIbHbIM CUHTETHYECKHUE Kaydyku. Pe3nna 1

100 [IpomexyTrounas attectanus. BonokHa: HaTypaibHblE, HICKYCCTBEHHBIE, CHHTETHUECKHUE. 1
[Tonumeps! ciennagbHOTO Ha3HAUEHUS.

101 [Tpaktuyeckas padora Ne 6. Pemienue skcriepuMeHTaIbHBIX 33a4 1o Teme "Pacno3HaBanue 1
IJIaCTMACC ¥ BOJIOKOH"

102 O060011eHne 1 cucTeMaTru3alys H3y4eHHOTO MaTepuraa o reMe "BricokomomneKkynspHble 1

coequuenus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KoinuectBo
Ne Jara
Tema ypoka JacoB
n/n U3y4YeHHs
Bcero

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN ieMeHT. M30Tombl 1

2 CrpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIA 1

3 Knaccudukanus XuMUYECKUX JIEMEHTOB (S-, P-, d-, f-amemeHThI) 1

4 Pacnpenenenue 351eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1

5 DNEeKTpOHHBIE KOH(PUTYpallUi aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUU 1

6 DneKTpOHHBIE KOH(PUTYpAIIH HOHOB. DJIEKTPOOTPUIIATEIILHOCTD 1

7 [Tepuonnueckuii 3akoH u [leprnonnueckas cucrema xumudyeckux anemeHToB 1. . Menneneesa, 1
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHUS AaTOMOB

3 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTHIX U 1
CJIOXHBIX BEILECTB 10 FPyNIaM U eproaam

9 CucreMaruzanys U 0000IeHNE 3HAHUI 10 TEME 1

10 Buer xumuueckoit csizu. MexaHnu3mbl 00pa3oBaHUs KOBAJIIGHTHOW CBs3U. BogopoaHas CBS3b. 1
MexXMONeKyaspHbIe B3aUMOACHCTBUS

11 BaneHTHOCTh 1 BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b JIEKTPOHHON CTPYKTYPhI MOJIEKYJI C 1
UX T€OMETPUUYECKUM CTPOECHUEM

12 [IpencTaBineHuss 0 KOMIUIEKCHBIX COSMHEHUSIX: COCTAB U HOMEHKIIATypa 1

13 BeriecTBa MOJIEKYISAPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHA. THIIBI KPUCTAJUIMYECKUX PEIIETOK U 1
CBOIICTBa BEIIECTB

14 ITonarue o nucnepcHbIX cuctemax. IlpencraBienne o KOUIOMAHBIX pacTBOpax 1

15 VcTuHHBIE pacTBOPHI: HACHIIICHHBIE U HEHACKIIIIEHHBIE, PACTBOPUMOCTh. KpucTamioruaparsl 1

16 CrniocoObl BbIpaXeHUsI KOHLIEHTPAILIUH PAaCTBOPOB 1




Pemienue 3aga4 ¢ MCIOJIb30BAaHUEM MOHATHH ""MaccoBasi 10Ji1 paCTBOPEHHOTO BellecTna',

17 "MoJIsIpHAst KOHIIEHTpaus'"

18 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB

19 Cucrematusanusa U 0000IeHHEe 3HAHUN 110 TEME
Konrponsnas padora no tTemam "Ctpoenue atoma. [lepuoanyeckuii 3akon u [lepuonuueckas

20 cucreMa xuMuueckux anemeHToB J[. M. Menaeneesa", "Ctpoenue BemecTBa. MHorooopasue
BelecTB"
Knaccudukanms XuMu4ecknx peaxiyii B HEOPraHHUECKOW U OPraHMYeCKOW XUMUH. 3aKOH

21 COXpaHEHMsI MacChl BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPIUU P XUMUYECKUX
peakIusax

22 TemnoBble 3(h(HeKThI XUMUYECKUX peakiuil. TepMOXUMHUECKUE YpaBHEHHS

23 Boruucienust no ypaBHEHUsIM XUMUYECKUX PEAKIIMM U TEPMOXUMHYECKUM YPABHEHUSIM

24 CKopoCcTh XUMHYECKOH peakiinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX pakTopoB. KaTanus u
KaTaJau3aTophl

25 ['oMoreHHbIe U reTeporeHHbIE PEAKINH

26 [TpakTrueckas pabora Ne 1 mo Teme "BnusiHue pa3nuvHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuun"

27 OOpaTuMble 1 HEOOpaTUMBbIEe peakiuu. XUMUYECKOE paBHOBECHE

28 [Tpaktudeckas padora Ne 2 o Teme "BinsiHue paznuuHbIX (PaKTOPOB HA TOJIOKEHUE
XMMHUYECKOT0 paBHOBecHA"

29 OnexTpoauTnueckas quccounanusi. CuibHbIE U caadble 37eKTpoauThl. CTeneHb NUCCOUalN

30 HNonnoe npoussenenue Boapl. Cpena BOJHBIX pacTBOPOB. Bomoponusrit mokasarens (pH)
pacTBopa

31 I'unponus coneit. Peakium, mpoTekaroiiye B pacTBOPax 3JEKTPOIUTOB

32 [TpakTrueckas padota Ne 3 mo Teme "XUMHUUYECKHE pEaKIIUU B PACTBOPAX JICKTPOIHUTOB"

33 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIEC Peakui. BaskHelie OKUCIUTeNu 1 BOCCTAaHOBUTEIU




34 MeToJ1 37IeKTPOHHOTO (3JICKTOHHO-HOHHOT0) OasiaHca 1
35 DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB 1
36 Pemenue 3a1au pa3auvHbIX TUIIOB 1
37 Pemenue 3aiau pa3auvHbIX TUIIOB 1
38 CucremaTu3aius U 00001IeHHe 3HaHUH TI0 Teme "XuMudeckue peakuuu' 1
39 KoHTtponbHas paboTa o tTeMe "XuMU4YeCKHUe peakiuu" 1
40 Ilonoxenue HeMeTawios B [lepuoandeckont cucteme XMMUYECKUX 3J1eMeHTOB /1. 1. 1
MenneneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3MUECKHe CBONCTBA HEMETAIIIIOB
41 AnmoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cephl, hocdopa u yriaepoaa) 1
42 Bopopon: nonyuyenue, pusndeckre u XuMHIECKUe CBOMCTBA. [ uapuan 1
43 ["anoreHsl: HAX0XKJCHHUE B IPUPOE, CIIOCOOBI OTYUYEHUs, (PU3HMUECKUEe U XMMUYECKHE CBOWCTBA 1
44 ["anmorenoBogopoabl. BaskHel e KHCIOpoACOAepKAIINE COSTUHEHHS TaJOTe€HOB 1
45 JlaGopaTopHbIC B MPOMBIIIICHHBIE CITOCOOBI TIOMyYeHUS TajJoreHoB. [I[puMeHeHHEe TaIOTCHOB U 1
HUX COCIUHEHUN
46 [Tpaktrueckas padota Ne 4. Perienue sxcrepuMeHTaIbHBIX 3a/1a4 1o Teme " 'amorensr" 1
47 Kucnopon: nabopatopHblie ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTy4YeHuUs, PU3NYECKHUE U XUMUYECKUE 1
cBoricTBa. O30H. [[pumenenne kuciopoia u 030Ha
48 OKCcHIBI U IEPOKCHIBI 1
49 Pemenne 3a1ay pa3auvHBIX THIIOB 1
50 Cepa: HaxOXKIeHUE B IPUPOJIE, CIIOCOOBI MOTydeHUs, GU3UIECKHIE U XUMHUYECKHE CBONCTBA 1
51 CepoBoaopon, cyab(uast 1
52 Kucnoponconepxkanue coenunenus cepbl. OCOOEHHOCTH CBONCTB CEPHOM KUCIOTHI 1
53 [TpakTrueckas padota Ne 5. Permenue sxcnepuMeHTaIbHBIX 3a1a4 1o Teme "Cepa u eé 1
coenuHeHusa"
54 A30T: HaXOXKJEHHE B IPUPOJE, CIIOCOOBI OTYUYEHUS, PU3HMUECKUE U XMMUYECKHE CBOWCTBA. 1

AMMI/IaK, HUTPUABL




55 Kucnoponconepxkanue coenunerus a3ota. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI 1
56 [TpumeHeHne a30Ta U €ro CoeIMHEHUH. A30THBIC YIOOpeHUs 1
57 docdop: Hax0kKAEHHUE B IPUPOJIE, CIOCOOBI MOTYYeHHs, PU3NUecKre U XMMHYECKHUEe CBOICTBA. 1
®ochunst u pochun
58 Oxkcuasl hochopa, pochopcoaepxkantue kucaotsl. Comu pochopHOIt KUCTOTHI 1
59 [Tpumenenue dpochopa u ero coenunenuit. DochopHbIe yIO0OPEHUS 1
60 [TpakTrueckas padorta Ne 6. Pemienne skcriepuMeHTaNbHBIX 33724 110 TeMe "A30T u Gochop u ux 1
coequuenus"
61 VYraeposa: Hax0XACHUE B IPUPOJIC, ATIOTPOIHBIE MOAUGUKAIINY; GU3UIECKUE U XUMUYECKUE 1
CBOMCTBA, IPUMEHEHHE
62 Oxcun yriepoaa(ll), oxkecua yriaepona(lV), yromsHast KMCIoTa U €€ COH 1
63 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1
64 Kpemunii: HaxoxIeHue B MPUPO/IE, CIIOCOOBI MOTydeHHs, PU3NIECKHE U XUMHUYECKUE CBOCTBA 1
65 Oxcupn kpemuus(1V), kpeMHUEBast KMCIIOTA, CUITMKATBI 1
66 [TpumeHeHne KpeMHUS U ero coenHeHu. CTEKI0, ero Moly4eHue, BUIbI CTEKIIa 1
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 1
68 CucremaTtu3zanus u ooo0mienne 3Hanuii o teme "HemeTanmbr" 1
69 KoHnTtponbhas padoTa o teme "HemeTamibr" 1
70 AHanu3 pe3ynbTaTOB KOHTPOIBHOW pabOThI, KOPPEKITUS OMIHO0K 1
71 [Tonoxenue metamioB B [lepuoandeckoit cucreMe XUMHUYECKUX 3J1eMeHTOB. OcOOEHHOCTH 1
CTPOEHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIIOB
72 Ob6ume uznueckue cBoiicTBa MeTamioB. IlpumeHenne MeTamioB B OBITY M TEXHUKE 1
73 Crnasel MeTaiioB. Koppo3us MetamioB 1
74 Pemenue 3ana4 pa3InyHbIX TUIIOB 1
75 DIEKTPOXUMHUYECKUN Pl HAMPsOKeHW MeTailioB. OO1ue croco0bl MOJydeHHUs] METAJIIIOB 1




O61as xapaktepucTtrka MeTayuioB |A-rpymisl [lepruoaudeckoii CUCTEMbI XUMHUYECKUX

76 aneMmeHToB. Hatpuii u kanuil: nonyyenue, pusndeckre U XMMHUECKHUE CBOICTBA, TPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COEMHEHUN
O6mas xapakrepuctuka metamios ||A-rpynmnel [lepuonnueckoit cucTeMbl XUMHUUECKUX

77 3JIEMEHTOB. Maruuii ¥ KajablUii: Nody4YeHue, pU3nuecKue 1 XMMUYeCKHe CBOWCTBA, IPUMEHEHHE
IIPOCTBIX BEIECTB U UX COCAMHEHUN

78 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79 ANIOMUHUI: TTOJTy4eHHe, (PU3NYEeCKHe U XUMHUECKUE CBOMCTBA, IPUMEHEHHE

80 AmdoTepHbIe CBOMCTBA OKCHA U THIPOKCUAA ATIOMUHUS, TUIPOKCOKOMILIIEKCHI AIFOMUHHUS, UX
IIPUMEHEHHE

81 Pemenue 3ai1au pa3inyHbIX TUIIOB

82 [Tpaktrueckas padota Ne 7. PemeHue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe "MeTaJlTbl TJIaBHBIX
noarpynmn”

83 OO01ras xapakTepucTHKa MeTaioB moOounsIx noarpymni (b-rpynm) INepuoauueckoil cuctemsl
XUMHUYECKHX 3JIEMEHTOB

84 Pu3nyecKre U XUMHYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHMM, UX IPUMEHEHUE

85 Baxneiimne coenqunenus mapranna. [lepmanranaT kanus, ero OKUCINUTENBHBIE CBOWCTBA

86 Pu3nYeCcKre 1 XMMUYECKUE CBOMCTBA JkKeje3a U ero coequHeHui. [lonyyenne u npumMeHeHne
CIUIaBOB JKeJe3a

87 @u3nyecKre 1 XUMHYECKHE CBOMCTBA MEU U €€ COCJUHEHNN, UX IPUMEHECHHE

88 dusnvecKre U XMMUYECKHE CBOMCTBA LIMHKA U €r0 COEAUHEHUM, UX IPUMEHEHHE.
I'MIpOKCOKOMILIEKCHI IUHKA

89 [IpakTueckas padora Ne 8. Pemenue skcrnepuMeHTaNbHBIX 3a7a4 110 TeMme "MeTaibl MoO0YHBIX
noarpynmn”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

91 O06001eHre 1 cucTeMaTU3alus H3y9eHHOTo MaTepuaa 1mo reme "Mertamisr"

92 KontponbHas pabota nmo teme "Metanibr"




93 AHanu3 pe3yinbTaToB KOHTPOJIBHON paOOThI, KOPPEKIIHSI OITHOOK 1

94 Pons xumum B 0o0ecTieueHIH YyCTOWYMBOTO Pa3BUTHS YeJoBedecTBa. [[oHsITHE O HAYIHBIX 1
METOaxX MCCIICIOBAHNUS BEIICCTB

95 Hay4Hble mprHIMIIBI OPraHU3aMH XMMAYECKOT0 IPOU3BOICTBA. [[pOMBINIIEHHBIE CTIOCOOBI 1
MOJIy4EHHUs BaXKHEHIIINX BEIIECTB

96 XuUMHYECKOe 3arpsi3HEHNE OKPYKAIOIIEH CPeJIbl U €ro TOCIeICTBUS 1

97 Xumus ¥ 310pOBbe yesnoBeka. JIekapcTBEHHBIE Cpe/ICTBA 1

98 Xumus iy, Poab XuMuu B 00eCIIeYeHIN MUILEBON O€30IIaCHOCTHA 1

99 Kocmernueckue u napgromepHsie cpectBa. bertoBas Xxumus 1

100 IIpomesxyTouHast arrecTanus. XuMUs B CTPOUTENILCTBE. BaxkHEUIIME CTPOUTEIIBHBIE U 1
KOHCTPYKLMOHHBIE MaTepHAIIbI

101 XuMusl B CeIbCKOM X03s1iicTBe. OpraHnyecKre 1 MHHEpaJIbHbIE YI0OpEHHS 1

102 Cuctemaru3zamus 1 0000IIeHNE 3HAHUH TI0 TeMe 1

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

* Xumus, 11 xknace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., JI€skun A.H.,

AxrmmonepHoe obmectBo «M3aatenscTBO «IIpocBemienuey

» Xumus, 11 xnmace/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; mox
penakmueit Jlyauna B.B., O6miecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «J[PODAY;

Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemenHue

METOIUYECKHUE MATEPUAJIBI IJ151 YUUTEJISA
MeTtonnueckoe mmocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

OI'C «Mos mkoma»






