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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma o XMMHHM Ha YPOBHE CpPEIHErO 00I1ero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit denepannny, TpeOOBaHUI K pe3yabTaTaM OCBOEHUS
benepanbHOIt oOpa3oBaTeIbHON pOrpamMMbl CpEeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbix B DefepaabHOM TOCYAapCTBEHHOM
oOpazoBatenbHoM cTanaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOro mpenMera «XuMHus» B 00pa30BaTENbHBIX OpraHu3aIusax Poccuiickoit
Qenepanuy, peaTu3ylOUMX OCHOBHbIE 00pa3oBaTelIbHbIE MNPOrpaMMbl, U
OCHOBHBIX TonoxkeHud «Ctparerun pa3BuThs BocnuTaHus B Poccuiickoi
®enepanuun Ha nepuon a0 2025 roga» (Pacnopsokenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIIyOJIEHHOTO W3YYCHHS 3aHUMAEeT BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus ywanuxcs 10-11 kiaccos.
WN3ydenne mnpeamera, peaqmzyeMoe B yCIOBUAX U] epeHIIMpOBaHHOTO,
npopmiIbHOTO OOY4YEHHUs, TMPU3BAHO OOECIEUYUTh OOIIEOOPa30BATEILHYI0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJis
aZanTalui UX K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU B COLIMYME, a TaKXkKe JJIs
IPOJOHKEHUST OOYYEeHMsI B OpraHu3aiusx MNpoecCHOHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJHON M3 MPUOPUTETHBIX TUCIIUILINH.

B mporpamMe 1o XuUMHM Ha3Ha4€HUE MpeaMeTa «XHUMHSD)» MOIYy4aeT
NOPOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUM €  OCHOBOMNOJIAraroIIMMU
noynioxkenusmu  GI'OC COO o B3auMOOOYCTOBIEHHOCTH II€JICH, COAepKaHuUs,
pe3yNbTaTOB OOyYeHHUS] W TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBHITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOLIME BBITIOJIHSEMbBIC MPOTPAMMOM 10
XUMHH (PYHKITUU:

e HUH(POPMAIMOHHO-METOAMYECKAs, pealu3anus KOTOpol obecrieunBaeT
MOJIyUCHHE TPEJCTABICHUSI O LEJSAX, COJEpKaHWH, OOIed crpareruu
00y4eHUs, BOCIUTAHUS U Pa3BUTHUS O0yJarOUIUXCS CPEICTBAMU MPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIs;

e OPraHU3ALMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpUBaET
OIpEJECIICHUE: NPUHIUIIOB CTPYKTYPUPOBAHUA M TMOCIJIEIOBATEIbHOCTH
U3y4YeHHUs y4eOHOro marepualia, KOJUYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTUK; TOAXOAOB K (POPMUPOBAHUIO COJIEPIKATEILHOU OCHOBBI
KOHTPOJSI W OIEHKH OOpa3oBaTENIbHBIX JOCTHKEHUN OO0YyJaromuxcs B
paMKax HTOrOBOM artecTtauu B (opMe €IMHOro ToCyIapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma a1 yriyOn€HHOTO N3YIEeHHS XUMHUH:



e YCTAaHABIMBACT HMHBAPUAHTHOE IPEIMETHOE COAEpX)aHHe, 00s3aTelbHOE
JUIsl W3Y4YeHUsl B paMKax OTAENIbHbIX Mpoduiel, MNpeaycMaTpuBaeT
pacnpefeleHue M CTPYKTypUpPOBaHME €ro IO KJIaccaM, OCHOBHBIM
COJIEPKaTENIbHBIM JIMHUSAM/pa3ienam Kypca;

e 1aéT NMPUMEpPHOE pachpesiesieHue y4yeOHOro BpEMEHH, PEKOMEHAYEeMOro
JUTSL U3yYEHUS OTAEIbHBIX TEM;

e IMpeasiaraeT MPUMEPHYIO TOCIEAOBATEIbHOCTh H3YYEHHS Y4EOHOro
MaTepuana ¢ yu4€TOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXXIIPEAMETHBIX CBA3EH;

e €T METOIMYECKYIO MHTEPHPETALHUIO LIeJIel U 3a1a4 U3y4EHHUs MpeaMeETa
Ha yriyOJE€HHOM ypOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero o0mero o00pa3oBaHMs, COAEPKATEILHONM XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHS OCHOBHOM 00pa30BaTENbHOM
POrpaMMBbl CpEIIHETO o011ero o0Opa3oBaHus (JINYHOCTHBIX,
METamnpeAMETHBIX, MPEAMETHBIX), @ TaKKe€ C y4E€TOM OCHOBHBIX BHUJOB
yueOHO-TI03HABaTENbHBIX  JACHUCTBUI  0OOydaromierocss MO OCBOEHHUIO
COJIEPKaHUSI IPEAMETA.

[Io BceM Ha3BaHHBIM NO3ULMUSAM B MPOrpaMME IO XUMHH IPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4Y€HHEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpelaeIaMyd  yCTAaHOBJICHHOM MpPOrpaMMoOil MO  XUMHUU
00s3aTeNIbHON (MHBAPUAHTHOMN) COCTABIISAIONIEH COAEp)KaHUSA y4eOHOro mpeaMera
«Xumus» OCTAaETCsi BO3MOXKHOCTh BbIOOpa €ro BapUaTHBHOW COCTaBIISIOLICH,
KOTOpasi JIOJDKHA OIPEAENAThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npodusist 00ydeHus.

B coorBerctBun ¢ koHuenryainbHbeiMH nojoxkeHusMu PI'OC COO o
Ha3HAYCHUH TMpPEeIMETOB 0a30BOro M yriayOJEHHOTO YpOBHEH B cHUCTEME
nuddepeHIMpoBaHHOTO 00yUeHHMS Ha YpPOBHE CpeaHEro oOIiero oopa3oBaHMS
XUMHUSL Ha YPOBHE YIIyOJEHHOTO M3YYEeHMs HampaBieH Ha pealu3aluio
MIPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  3TaloOM  MOJYyYEHUS  XUMHUYECKOTO
o0pa3oBaHUs B paMKaX M3y4yeHHUs CHEIUAIbHBIX €CTECTBEHHO-HAYUHBIX U
XMMHUYECKHUX TUCHUIUIMH B By3aX M OpraHU3alusix CpelHero mpoheccuoHaaIbHOro
obpa3oBaHusa. B »Tol CBf3M u3ydeHue mnpeamera «XHUMHSD» OpPUEHTUPOBAHO
OPEUMYIECTBEHHO HA  paclIMpeHue U  YriayOJeHHe TEOpPEeTHUYECKOM U
MPaKTUYECKON MOATOTOBKM 00YYaroUIMXcsi, BEIOPABIINX ONPEAEAEHHBIA MPOPUIIb
o0yuyeHus1, B TOM YHCJIE C IEPCHEKTUBOM MOCIEIYIOMIEr0 MOTYyYeHUS! XUMUYECKOTO
o0Opa3oBaHus B OpraHu3alusax npodeccuoHanbHOro oopasoBanus. Hapsany ¢ atum,
B cBere TpeboBanuit PI'OC COO Kk MmIaHUPYEMBIM pe3yJabTaTaM OCBOCHUS
dbenepanpbHON 00pa30BaTEIbHONM IIPOrpaMMBI CPEIHEro o00Iero oOpa3oBaHUS
U3y4YeHHE TMpeaMeTa «XUMHUS» OPUEHTHPOBAHO TaKXKe€ Ha pelleHHe 3ajad



BOCTIUTAHUS U COIMAJILHOTO PAa3BUTHUS OOydaromuxcs, Ha (GOpMHpPOBAHUE y HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUU pallMOHAJIM3allii y4eOHOTO Tpyaa H
0000IIEHHBIX CIOCOOOB  JICATCIBHOCTH, HMEIOIIUX  MEKIUCITUIIIHHAPHBIN,
HaJIIPEIMETHBIN XapaKTep.

CocTaBasiomuMu npeamMeTa «XUMHUs» Ha YPOBHE YIUTYOJIEHHOTO H3y4eHUS
ABISAIOTCA  yriiyOnéHHele Kypcel — «Opranmueckas xumus» U «OOmas u
Heopranudeckas Xxumusi». [Ipu ompeneseHnn mMoaxoa0B K 0OTOOPY U CTPYKTYpPHOM
OpraHM3aIliy COJIEPXKAHUS OTUX KYpPCOB B MPOTPpaMME MO XHUMHUU 32 OCHOBY
npuHATHl nosiokeHuss GI'OC COO o paznuuusax 0a30BOro M yriyOoJIEHHOTO
YPOBHEU U3YUYEHHUS MTPEIMETA.

OcHoBy coxaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHU4YecKasi XUMHUS» COCTaBIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCSIIMXCSA K 0a30BOMY YpPOBHIO M3YyU€HHs MpeAMETa. JTa CHCTeMa
3HAHUM TIONy4aeT OMNpeeIEHHOEe TEOPETUYECKOE JIOMOJHEHUE, IO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOnbIIui 00BEM  (HaKTOIOTHIECKOTO
matepuana. Tak, Ha yriyOJ€HHOM ypOBHE U3Y4YEHHUs IpeaMera obOecreueHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIWYEHUS OOBbEMA 3HAHUA O XUMHYECKUX
AJIEMEHTaX M CBOMCTBAX MX COCJAMHEHHWU Ha OCHOBE PACIIMPEHUS W YrITyOJIeHUs
IPEJICTABIICHUH O CTPOCHHUM BEIIECTBA, XMMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX
IIPOTEKAHMSI PEAKINi, pACCMAaTPUBAEMBIX C TOYKH 3PEHUS XMMHUYCCKOW KUHETHUKH
U TepMOAMHAMUKU. WM3yueHwe mnepuoamyeckoro 3akoHa U llepuommyeckoit
CUCTEMBbl ~ XHMHYECKHUX  DJIEMCHTOB  Oa3upyeTcs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYCCKUX TPEICTABIICHUAX O CTPOCHHHM aToMa. XUMHUYECKas CBS3b
OOBSCHSAETCS C TOYKH 3PEHUS YPHEPIEeTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylleHuH, a Tak)Ke C TOYKH 3pEHUsS MEXaHU3MOB €€ oOpasoBanus. M3yueHue
TUTIOB ~ PEAKIUH  JOmonHseTcs  (GOpPMHUpPOBAHWMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCaX U AIEKTPOIN3E PACIIIIABOB U PACTBOPOB BEIIECTB.
B kypce opranumdeckoil XMMUHU MPU PACCMOTPEHUU PEAKIMOHHOW CIOCOOHOCTU
COCIMHEHHH yJessieTcs 0co00e BHUMaHUEe BOpocaM 00 3JIEKTPOHHBIX 3(dexTax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpPKAHHE KYypCOB XHUMHH
yrayOaE€HHOTO YPOBHS U3yYEHUs JJISl KJIIAaCCOB OnpenenéHHOro mpoduiis (ri1aBHBIM
o0pa3oM Ha HUX CTPYKTYpy MW XapakTep [OMOJHEHUH K oOmmel cucreme
MIPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHHE CMEKHBIE TIPEIMETHI. Tak, HampuMmep,
B COJIEP’KaHUU TIPEIMETa IS KJIACCOB XUMHKO-(U3MUECKOro Mpoduiis OobIoe
3Ha4YeHHe OyAyT MMETh SJEMEHTHl yueOHOro maTepuaia mo obmed xumuu. [Ipu
U3YYCHUHM TIpeIMeTa B JAaHHOM CiIy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUM B XMMHUHU U B (DU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKYJsipHash Teopusi B (PU3MKe), 3aKOHBI COXPaHEHUSI



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMUKH, 3JIEKTPOJIA3a, IPEIACTABICHHUS O
CTPOCHHH BEUIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHHUM IIpeAMeTa Ui KJIACCOB  XUMHUKO-
OMoJOrnYecKoro npoduiiss OONbIINKA yAEbHBIA BeCc OyIeT UMETh OpraHuYecKas
xumus. B aTOM ciiygyae  mpenocTaBisieTcss  BO3MOXKHOCTh Il Oojee
OOCTOSITEIBHOIO ~ PAaCCMOTPEHUS XMMHUYECKOW  OpraHu3aludM  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBbI, B COCTaB KOTOPOM BXOAST, K TMpPUMEPY, TaKHe
CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMOUAbI, OCNKHU, YIJIEeBOAbl, HYKJICHHOBBIC
KHCJIOTBI U Apyrue. [Ipy 3TOM 3HAaHHMS O COCTaBE W CBOWCTBAX IPEICTABUTENEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIY)KAT OCHOBOW Ui H3y4YEHUS
CYLIHOCTH IPOLIECCOB (DOTOCUHTESA, IbIXaHUs, TUIIEBAPEHMS.

B mnnane ¢opMupoBaHus OCHOB HaydyHOI'O MHPOBO33PEHMS, OCBOEHUS
OOIIEHaYYHBIX METO/IOB MTO3HAHMSI U OTbITa MPAKTUYECKOTO MPUMEHEHHUS HAyIHBIX
3HaHUU H3ydeHue mnpeaMera «XHUMHS» Ha YriyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3X C Y4YE€OHBIMM MpEAMETaMHU, BXOISAIIMMH B COCTaB
OpeaMEeTHBIX o0sacTel «EcTecTBEHHO-HaydHble NpeAMETh», «MaremaTtuka u
uHpopmaTiKay U «Pycckuil S3bIK U JIUTEPATYPAY.

[Ipn u3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIYOJEHHOM YpOBHE
TaKXe, KaKk Ha YpOBHE OCHOBHOT'O M CpeAHEro oduiero odpasoBaHus (Ha 6a30BOM
YpOBHE), 33/Jauell EPBOCTENIEHHON 3HAYUMOCTH SBISETCS (DPOPMUPOBAHHE OCHOB
HayKM XUMHH KakK oOO0JacTH COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUUYECKON
NEATEIbHOCTU YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYphI. Pemenne
ATOM 3ajaud Ha YIUIYOJIEHHOM YPOBHE H3YyUEHHsI NpeIMeTa Mpeanosiaraet
peann3anmIo TaKuXx LENen, KaK:

e (opmupoBaHue NpPEACTABICHUNA: O MaTepUaIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBJICHUN IIPUPOABI, O MECTE XUMHHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ Belylled poJii B OOECHeuYeHUU
YCTOMUMBOrO  pa3BUTUS  YE€JIOBEYECTBA: B  PEIIEHUU  IpoOseM
HKOJIOTUYECKON, SHEPreTUUECKON U MHILEBOM 0OE€30MacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3AHUU HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
o0ecreueHrn PpaIMOHAIbHOTO MPUPOAOIOIB30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJbTyphl YEJIOBEKa, a TaKKE KOJIOTHYECKU
00O0CHOBAaHHOI'O OTHOULIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHOI Cpee;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIUX B OCHOBE XHMHUYECKOU
COCTaBIISIIOINICH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: HyHIaMEHTATbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOGHHM BEUIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HaIMOJEKYJIAPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKHX PEaKUUH, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIIMX
HAY4YHBIX IPUHIUIAX XUMHUYECKOTr0 ITPOU3BOJICTBA;

dhopMupoBaHue y oOyJaronuxcs OCO3HAHHOI'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKMX 3HAHUU MJi1 OOBACHEHUS
KIIFOUYEBBIX HJICH M MPOOJIEM COBPEMEHHOW XHUMHH, IS OOBSICHCHHUS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PEIICHUS MPOOJIEM, CBI3aHHBIX C XUMUEH, TPOTrHO3UPOBAHUS,
aHaIM3a U OLECHKH C MO3UIMI YKOJIOTMYECKOH 0€30IMaCHOCTH MOCIIEICTBUH
OBITOBOM W TPOU3BOJICTBEHHON JEATEILHOCTH YEJOBEKa, CBSI3AHHOM C
XUMHUYECKUM  IPOM3BOJICTBOM, HCIIOJIB30BAaHHMEM W  TNEpepadOTKOM
BCIIIECTB;

yriyoJieHue  TpeACTaBICHWM O  HAydyHbIX  METOJax  IIO3HaHUA,
HEOOXOMMBIX JUISI TIPHOOPETCHHS] YMEHUN OPHEHTHPOBATHCS B MHPE
BEIIECTB M OOBICHEHUS XUMHUYCCKHX SBJICHUN, HMCIOIIMUX MECTO B
MPUPOJIE, B MPAKTUUECKOMN JEATEIBHOCTH U ITOBCEAHEBHOM KU3HMU.

B nmane peanmuzanuu TEpBOOYEPEIHBIX BOCHUTATENLHBIX W Pa3BUBAIOIINX
(GYHKIMI LETOCTHOM CHUCTEMBI CPEJHEro oOIIero oopa3oBaHUs IPU H3YyYCHHUH
npeaMera  «XUMHUS» Ha  YIUIYOJIEHHOM  YpOBHE OCOOYI0 — aKTyalbHOCTb
MPUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

BOCIIUTaHUE YOSXKAEHHOCTH B TO3HABAEMOCTH SIBICHUM TPUPOIBI,
YBOXEHHUS K TIPOIIECCY TBOpYECTBA B O0JACTH TEOPETUYECKUX U
MPUKJIAIHBIX HMCCIICOBAaHUN B XUMHH, (DOPMHUPOBAHHWE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIMM K OOYyYEHHUIO U TIO3HAHWUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIIO | CaMOBOCTIMTAHWIO  HAa  OCHOBE  YCBOCHUS
00II[EUYET0OBEYECKUX LIEHHOCTEM;

pa3BUTHE TTO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKHX
CIOCOOHOCTEH OOydJarImmxcs, (OPMHUpPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOIIICHHUS K CamMOOOpa30BaHHWIO M HEMPEPHIBHOMY OOPA30BaHHIO Kak
YCIIOBHIO YCTICIITHON MPO¢eCCHOHATBHONW M OOIIECTBEHHOMN JIEITCILHOCTH,
OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO M TOTPEOHOCTH B
3I0POBOM 00pa3e *KU3HH,

dbopMuUpOBaHWE YMEHUM W HAaBBIKOB Pa3yMHOI'O IPUPOAOIOIb30BAHUS,
Pa3BUTHE IKOJIOTHUECKON KYJIBTYPHI, TPHOOPETEHHUE OIMBITA OOIIECTBEHHO-
MMOJIE€3HOM IKOJOTMUESCKON NesATSILHOCTH.

OOmIee YuCI0 9acoB, MPETYCMOTPEHHBIX JUTsl M3Y4EeHUS XUMUW Ha YrITyOJICHHOM
YPOBHE cpelHero obiero oopasoBanms, cocraBmsieT 204 gacoB: B 10 kimacce —
102 yaca (3 yaca B Hezneno), B 11 kimacce — 102 vaca (3 yaca B HEZENIO).



COJAEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMMH.

IIpenmer W  3HaYE€HHE OPraHUYECKOW  XHMHUH, MPEJICTABICHHUE O
MHOT000pa3uy OPraHMYeCcKUX COeTUHEHUH.

DNEeKTPOHHOE CTPOCHHE aToMa YIJepojJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS. BaneHTHple BO3MOXHOCTH aroMma yriepoaa. XHMH4YECKas CBS3b B
OpPraHMYECKUX COEAMHEHUAX. Tumbl TuOpuAM3alMM  aTOMHBIX —opOuTanen
yriaepona. Mexanu3mbl 00pa3oBaHUs KOBaJICHTHOM CBS3M (OOMEHHBIN U TOHOPHO-
aKUuenTopHbli). Tumbl nNepeKkpplBaHUsS AaTOMHBIX OpOWUTaneil, G- WU T-CBS3M.
OpunapHasi, 1BOMHAs W TpolHas cBs3b. CrocoOBI pa3pbiBa CBSI3€ B MOJEKYJax
oprannyeckux BemiecTB. [loHaTne o cBOOOIHOM paauKane, HykiIeopuie Hu
aeKTpoduIe.

Teopus cTpoeHMss oOpraHmyeckux coeauHeHnii A.M. byriepoBa wu
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COCIUHEHUN. MONeKysipHble U CTPYKTypHbIE  (DOpMYIBI.
CtpykTypHble (OpMYNbl pPa3IMYHBIX BHJAOB: pa3BEPHYTas, COKpallEHHas,
ckenetHass. M3omepus. Buapl u3oMmepun: CTPYKTYpHas, IPOCTPAaHCTBEHHAS.
DnekTpoHHbIE Y3(Q(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN I(DPEKTHI).

[IpencraBnenune o kiaccuukanuu OpraHMYecKUx BewiecTB. [loHsTHE O
dbynkuuoHanbHoM rpynime. ['omonorus. ['omonoruueckue psasl. CuctemaTuyeckas
HoMeHkaTypa opranuueckux coeauHeHuit (IUPAC) u TpuBManbHble Ha3BaHUS
OTJEIbHBIX IIPEICTABUTEIICH.

OcobeHHOCTH M Kiaccu(uKalus OpraHudeckux peakiuil. OKuCIUTENbHO-
BOCCTaHOBHTEJIbHBIE PEAKIIMU B OPraHUYECKON XUMHH.

OKCIEPUMEHTAIBHBIE METOABbl M3Yy4EHHs BEUIECTB M HUX IIPEBPALLCHUMN:
O3HAKOMJICHHE C oOOpa3laMd OpPraHWYeCKHWX BEIIECTB M MaTepHajaMd Ha UuX
OCHOBE, OMNBITBI 0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HArpEBAHHUU
(1aBneHue, OOYIIIMBaHUE W TOPEHHE), KOHCTPYMPOBAHHE MOJENIEH MOJIEKYJ
OpPraHMYECKUX BEILECTB.

YraeBogopoasl.

Ankanbl. ['oMonornueckuil psij ajikaHoB, 001as Gpopmyina, HOMEHKIATypa 1
M30MepHst. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJ AlKAHOB, Sp°-
rudpuan3anus aTOMHBIX OpOuTaniel yriepoaa, o-cBsi3b. dusmueckue CBOMCTBA
QJIKaHOB.



XUMHYECKUE CBOWCTBA QJIKAHOB: pEAaKIUMU 3aMEIICHUs, W30MEPU3ALNU,
JErHIpUPOBaHUs, [IUKIN3alUU, MUPOJIM3a, KpeKuHra, ropenus. IlpencraBienue o
MEXaHU3ME PEAKLUI PAIUKAIBHOIO 3aMEIICHUS.

Haxoxzaenue B mpupojae. CriocoObl MOIy4eHUsI U IPUMEHEHUE aIKAHOB.

[Huknoankansl. O61Iast popmyina, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaJbIX (LMKJIONPOIAH, LUKIOOyTaH) H
OOBIYHBIX (IIUKJIOMEHTAH, IUKIOTeKCaH) HUKIoaTKaHOB. CrocoObl MOJy4YeHUSI U
IPUMEHEHUE [TUKIIOATKAHOB.

Ankensl. ["'oMonorudeckuii psii aJikeHOB, oO1as ¢popmylia, HOMEHKJIATYypa.
DIIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB,  Sp°-
ruopuau3anms aTOMHBIX opOuTanedl yriepoja, o- U m-cBA3U. CTpPyKTypHas U
reoMerpuueckas (1Iuc-tpanc-) wuzomepus. Dusmyeckue CBONCTBA aAJIKEHOB.
XVWMHYECKUE CBOMCTBA: PEAKUMU IMPUCOCIWHEHHUS, 3aMEUICHUS B O-IOJOKEHUE
IpU JBOMHOM CBSI3U, mojauMepu3aluu U okucieHus. [IpaBuno MapkoBHHUKOBA.
KauecTBeHHbIE peakiiny Ha ABOMHYIO CB3b. CIIOCOOBI MOMYYEeHHS U TPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpPsDKEHHBIE, N30JUPOBAaHHbIE,
Kymynupogantule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
CONpsKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepuszanus
CONpsKEHHBIX JueHOB. CrtocoObI MOTYyYEHUs U MPUMEHEHUE aJKaUEHOB.

Ankunbl. ["'oMonornyeckuii psii alKUHOB, 001Ias GopMysa, HOMEHKIATypa U
u30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anms aTOMHBIX opOuTanen yriepoaa. dusmyeckre CBOWCTBAa AJKUMHOB.
XVWMHMYECKHE  CBOMCTBA:  PEAKUUU  NPUCOEIUHEHMS,  JUMEpPU3alUd U
TpUMepU3aIK, OKuciaeHusl. KuciaoTHele cBOWCTBA aJKWHOB, UMEIOIIUX KOHIIEBYIO
TpOitHYIO CBs3b. KauecTBeHHBIE peakiK Ha TPOUHYIO CBsA3b. CHOCOOBI MOTYUESHHUS
Y IPUMEHEHUE AIIKUHOB.

Apomaruueckue yrieBoJgopoabl (apenbl). ['omonormyeckuid psii apeHoOB,
obmrast popMmyna, HOMEHKIATypa U U30Mepusl. DJICKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE MOJeKynbl OeH3ona. DU3MUECKHUE CBOWCTBA apEHOB. XHUMHUUYECKHE
CBOWCTBA O€H30JIa M €r0 TOMOJIOTOB: PEAKIUH 3aMeIIeHHs] B OCH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM pPaJMKale, PEAKLUU IPUCOCIUHEHHUS, OKHCICHHE I'OMOJIOIOB
oenszona. [lpencraBieHne o0 OpPUEHTHPYIOIIEM JEHCTBUM 3aMECTUTEIECH B
OCH30JIbHOM KOJIbLIE Ha MpUMEPE AIKUJIbHBIX paJUuKAIOB, KapOOKCUIbHOM,
THJIPOKCUJIBHOW, aMUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoa. [lomumepusanus crupona. CriocoObl MOMYYeHHUS U
IPUMEHEHUE apOMATUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. [lomyrueie HedTaHbIe Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslif yrons u npoaykThl ero nepepadorku. CrnocoObl nepepaboTku HePTH:



MEPEeroHKa, KPEKUHT (TePMHUYECKHM, KaTaIUTUYECKHil), pUGOPMUHT, MHPOIHU3.
[IpoaykTel mepepabOTKN HEPTH, UX IPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXKAY Pa3JIMUYHBIMU KJIACCAMU YIJIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOr€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUICHHs] TajoreHa Ha THJIPOKCOTPYIYy, HUTPOTPYIIy, LIUAHOTPYIIY,
amuHorpynmy. JleficTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOIO M CIHUPTOBOIO
pactBopa mEnoun. B3auMoaencTBUE IUTaliOr€HaJKaHOB C MArHUEM W ITUHKOM.
ITonsiTne 0 METaNIOOPraHUYECKUX COEIMHECHMUSIX. Hcnonp3oBaHue
raJIOTEHNPON3BOJHBIX YIJIEBOAOPOJIOB B OBITY, TEXHUKE M TP CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIIbHBIE METOABl H3YYEHHs BEIIECTB M MX IPEBpallleHUN:
u3ydeHue (PU3NYECKUX CBOMCTB YIrJI€BOJOPOJOB (PaCTBOPUMOCTb), Kau€CTBEHHBIX
peakIuii yrieBoJOPOIOB PA3NUYHBIX KiaccoB (oOecuBeuyrnBaHue OpPOMHOM Win
MOJHOW BOJIbI, PAacTBOpa IE€pMaHraHaTra Kajus, B3aUMOJCICTBUE aleTHIIEHA C
aMMHUaYHBIM pacTBopoM okcuaa cepeOpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOAOpPOJa B OPraHMYECKHUX BELIECTBAX, IOJYyYEHUE OHTHIECHA MU
U3y4EHUE €ro CBOMCTB, O3HakoMieHHe ¢ KoiutekuusMu «Hedpts» n «Yrompy», c
oOpa3uaMy MJacTMacc, KaydykKOB M PpE3UHBbl, MOJECIMPOBAHUE MOJEKYI
YIJIIEBOJOPOIOB Y TAJIOT€HIIPOU3BOIHBIX YTIIEBOJAOPOIOB.

Kucaopoacoaep:xanue oprannyecKue coeJMHeHHUsl.

[IpenenbHble onHOATOMHBIE crnUpPTH. CTpoeHHE MOJEKyNl (Ha MpUMepe
METaHoJla M 3TaHona). ['omonornueckuili psa, obmas QopMmyna, HU30MeEpHs,
HOMEHKJIaTypa U  Kiaccudukarus. Dusnueckue CBOWCTBA  MpeaeiabHbIX
OJTHOATOMHBIX CIHUPTOB. BOOOpOIHBIE CBA3M MEXAY MOJIEKYJAMH CIIHPTOB.
XVWMHUYECKHE CBOMCTBA: peakUMH 3aMELIEHUs, JeruapaTallid, OKHUCICHUS,
B3aUMOJECHCTBUE C  OPraHMYECKUMHM M  HEOPraHWYECKHMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJHOATOMHBIE CIUPTHL. JlelicTBUE 3TaHOIa U METaHOJIA
Ha OpraHu3M uyenoBeka. CrocoObl MOJY4YEeHHS M INPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3NUECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaroMHsle CHOUPTHI — JTWIEHIIUKOIb U riuuepuH. duznueckue u
XUMUYECKHE CBOMCTBA: PEaKIMU 3aMEIICHMS, B3aUMOJCHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMHU KHCIIOTaMH, KayeCTBEHHAs pEaKIUusi Ha MHOr0aTOMHBIE
cnuptel. I[IpencraBienne o MexaHU3ME peakUMil HYKJI€O(QUIHLHOIO 3aMEIICHMS.
HeiictBue Ha opranu3M 4enoBeka. CrnocoObl TMONY4eHUS] W MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CtpoeHue MOJEKYIbl, B3aMMHOE BIHUSHHUE THAPOKCOTPYMNBI U
OeH301pHOTO simpa. Puszndeckue cBoicTBa (peHosia. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB (eHona. KauectBennole peakuuu Ha ¢eHoda. TokcudHOCTh (eHona.
CnocoObl nonyyeHus U npuMeHenue penona. GenondopmanbiaeruiHas cMoa.

KapOoHuibHbIE COeAMHEHNS] — albJIETH/IbI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHON Tpynnbl. ['oMosioruyeckue psjibl ajbIerHIoB U KETOHOB, OO0IIas
dbopmymna, u3zomepuss U HOMeHKiIarypa. Dusmyeckue CBOWCTBA albJACTUIO0B U
KETOHOB. ~ XHMMHMYECKHME CBOWCTBAa  alNbJErMJOB M  KETOHOB:  pEaKUUU
npucoeanHeHuss. OKHUCIEHUE allb/IETUI0B, KAUECTBEHHBIE PEAKI[MU Ha aJIbJICTUIbL.
Crioco0Obl oTy4eHHs ¥ MPUMEHEHHUE abJAETUAO0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHbIE KApOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. M3oMepust 1 HOMEeHKIaTypa. Ou3nvecKkue CBOMCTBA
OJIHOOCHOBHBIX TpENENbHbIX KAapOOHOBBIX KHUCIOT. BomopoaHbie CBs3M MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOWMCTBA,
peakius dSTepuduKaiK, peakuud C YYacTUEM YIIEBOJOPOIAHOIO pajJuKala.
OcoOE€HHOCTH CBOMCTB MYypaBbHUHOM KUCIOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXKHBIX 3(upax. MHoroodpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEACIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKApOOHOBBIX KHUCIJIOT, TUIPOKCHUKAPOOHOBBIX KHUCIOT. [IpeacraBuTenu BBICHIIUX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBAas, MaJbMUTHUHOBAs, OJIEUHOBAs, JUHOIEBAS,
JUHONIeH08as KUCA0Thl. CroCOOBI MONYYSHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuil psia, oOwmwas Qopmyna, uzomepus H
HOMEHKJIaTypa. PU3NUECKHE U XHMHUYECKUE CBOWCTBA: TUJAPOIU3 B KHUCIOW H
HIEJIOYHOU CpeJie.

Kupsi. Ctpoenue, puznueckue U XUMUYECKUE CBOMCTBA KUPOB: TUIPOIH3 B
KHUCIION U TeouHon cpenie. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPIKAIUX OCTATKU
HETpeAeTbHBIX KUPHBIX KUCTOT. JKUpPBI B IpUPOJIE.

MBpBUT4 KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHE.

O6mas xapakrepuctuka yrieBonoB. Kinaccudukanus yrieBonoB (MOHO-, AU-
U Tonucaxapuabl). MoHoOcaxapuIbl: TJIOKO3a, (PPyKTO3a, TajlakTo3za, puodo3a,
ne3okcupuOo3a. duznueckrue CBOWCTBA U HaxokJeHHe B mpupoje. dotocuHTes.
XHWMUYECKUE CBOMCTBA MIFOKO3bI: PEAaKIIMKU C YYACTUEM CIIUPTOBBIX U aJIbJIETUIHON
Ipynn, CIUPTOBOE M MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHne TIoKo3bl, €€
3HAUYCHUE B KU3ZHEACATEIBHOCTU OopraHu3ma. Jlucaxapuabl: caxapo3a, MaJlbTO3a U
nakTo3a. BoccTraHaBiMBarolMe 1 HEBOCCTAHABIMBAIOIINE Aurcaxapuibl. I 'uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMenenue. [lomucaxapuapl: kpaxma,
VIMKOTeH W 1eiuntosio3a. CTpoeHrne MakpoMOJEKYJd KpaxMmala, TJIUKOre€Ha H
nesutono3pl.  dusnyeckne CBOMCTBA Kpaxmana M LEJUTIOJI03bl. XHMHUYECKUE
CBOMCTBa Kpaxmaia: THMAPOJIU3, KAaueCTBEHHAs PEeaklHs C MOJAOM. XUMHUUYECKHUE
CBOWCTBA LIEJUIIOJIO3BI: TUIPOJIN3, MOTyYeHHE 3PUpoB 1esuntono3bl. [lonarue o0
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AMMOJCUCTBHUE ITAHOJIA C HATPUEM,
OKHUCJICHHE 3THUJIOBOIO CIIMPTA B albJACTH] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE 3TWJIOBOIO CIHPTAa JUXPOMATOM Kaiiud (BO3MOXKHO HMCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAauEeCTBEHHBIE PEAKLUMU Ha aubJerHiabl (C THUAPOKCHUIOM
muammuHcepeOpa(l) wu  rugpokcumom  Mmenu(Il)), peaknuss raMIepuHa €
ruapokcuom Meau(Il), xumudeckue CBOMCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICIICTBUE pacTBOpPA TJIOKO3bI ¢ rugapokcunoM menu(Il), B3aumonericTBue
Kpaxmasia C MOJOM, PELICHHE SKCIEPUMEHTAIBHBIX 3a7a4 no temaM «CrnupTsl U
denomnsy, «KapboHoBbie KUCIOTHI. CI0XKHBIE dPUPHIY.

A3oTcoaep:kamnue OpraHu4ecKue coeJMHeHU.

AMMHBI — OpraHMyYecKue Mpou3BoAHbIe amMmMuaka. Kinaccudukanus aMuHOB:
annpaTuyecKue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIEC.
Crtpoenue monekysn, obmias (opmyiia, U30MepHsi, HOMEHKIATypa U (pU3NYECKHE
cBOWCTBAa. XMMHUYECKOE CBOMCTBA alM(aTUUECKMX aMHHOB: OCHOBHEIE CBOICTBA,
ANKWJIMPOBAHUE, B3aMMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu ankuIaMMOHUS.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomarudeckoro psnpa. CrpoeHue
aHwIMHa. B3auMHoe BiaMsHUE Py aTOMOB B MOJIEKyJie aHMWIMHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiMHA. KadecTBeHHbIe peakuuu Ha aHuiduH. CrnocoOsl
NOJy4YeHUs] W TpUMEHEHHe aiaudaTuyeckux aMuHOB. llomydyeHue aHunMHaA U3
HUTPOOEH301a.

AmuHokucnotel. Homenkiarypa u nzomepusi. OTAenbHbIE IPEACTABUTENN O
AMUHOKHCJIOT:  TJIMUMH, alaHuH. DPu3nyeckhe CBOMCTBA aMUHOKHUCIOT.
XVWMHUYECKHE CBOMCTBA AMUHOKHUCIOT Kak amM(pOTEpHBIX  OpPraHUYECKUX
COCAMHEHMM, peakiusi MOJUKOHACHCAIIMH, OO0pa30BaHHE TMENTUIHOW CBA3H.
buonornueckoe 3HaueHrEe aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 MENTHIOB.

benku kak mnpupoiHble moJMMepsl. [lepBUYHasi, BTOpUYHAsA M TPETUYHAA
CTpYKTypa O€enkoB. XUMHUYECKHE CBOICTBAa OENKOB: THUAPOJIM3, JCHATypauus,
KauyeCTBEHHBIE PEaKIUU Ha OCIIKHU.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M WX IPEBPALLECHUNA:
pacTBOpeHHE O€JIKOB B BOJE, ACHATypalus OENKOB IpHU HarpeBaHHUM, LBETHBIC
peakuuu Ha O€NKH, pelIeHWe OSKCHEPUMEHTAJIbHBIX 3aJady 10 TeMaM
«A3zoTcoaepxKamune OpraHUYeCKue COCIMHEHUS» U «Pacno3HnaBanue
OPraHUYECKUX COCITMHECHUI.

BricokoMO0JIeKY/ISIPHBIE COCAMHEHUS.

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COECIWHEHUN: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHSSA MOJEKYISPHAS



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
MOJINMEPU3ALINS U TTOJTUKOHAEHCAIHS.

[Tomumepubie Martepuainbl. [lmacTmacchl  (MONMUATUIICH, TMOJUIIPOIUTIEH,
MOJINBUHWIXJIOPU,  TOJUCTUPOJ, IOJIUMETHIMETAKpUIaT, MOJUKAPOOHATHI,
nonudTUIeHTepedTanar). Y tunuzanus u nepepaboTka ImiacTUuKa.

DnacToMephl: HaTypalbHbINA Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBbIN, XJOPONPEHOBBIN, U30IPEHOBBIN) U CUIIMKOHBL. Pe3nna.

BonokHa: HaTypaibHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KallpOH U JIaBCaH).

[Tonumepsl CHEUHATBHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AIEKTPONPOBOIAIIME OJMMEPBI, OMOpa3iaraeMble MOJIUMEPHI).

OKCHEepUMEHTAIbHbIE METOAbl M3yYEHHsS BEUIECTB M WX IPEBPALLECHUA:
O3HAKOMJICHHE ¢ 00pasliaMy MPHUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKoOB, pEIIEHHUE OSKCIEePUMEHTAIbHBIX 3alady 1o Teme «Pacrno3naBanue
IJ1aCTMAcC U BOJIOKOHY.

Pacuérurle 3amaumn.

Haxoxxnenue MoneKymsipHOH (OpMYNbl OpraHMYECKOro COEAMHEHUS II0
MacCOBbIM  JIOJISIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaX0XKJICHHE
MOJIEKYJIIPHOH  (pOPMYJIBI OPraHMYECKOro COEOUHEHHs Mo Macce (00bEMY)
IPOJYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKiuu W/ HCXOJTHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYPHOU (POpMYIIbI
OpPraHMYECKOr0 BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBONCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, OMpPEIETICHUE JOJIM BbIXOJA MPOAYKTA PEaKUUH OT TEOPETUUYECKH
BO3MOXXHOTO.

MexnpeaMeTHbIe CBA3U.

Peanu3anus MeXIpeaMETHBIX CBA3EU NPU U3YYEHUH OPraHUYECKOW XMMUHU B
10 xnacce OCYIIECTBISIETCS YEpe3 HUCIOJIb30BAaHME KakK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHATHM, TaKk M TOHATHH, NPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE TTOHATHS: SIBJICHUE, HAYUYHBIN (haKT, THUIOTE3A,
TEOpHsl, 3aKOH, AaHallu3, CHUHTE3, KIacCH(pHUKaus, HaOIIOJCHUE, H3MEpPEHUE,
JKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.

@®u3nka: Marepus, aToM, OJJEKTPOH, IMPOTOH, HEUTPOH, MOJEKYJIa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarTHoe COCTOSIHHE
BEIIECTBA, (PU3MUECKHE BENUYMHBI, €AMHUIIBI H3MEPEHHUs, CKOPOCTb, SHEPrus,
Mmacca.

buonorusi: knmeTka, oOpraHu3M, 3KOCHCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPO(MHBIN TUI MUTAHUSA, OpOXKEHUE,



dorocunTe3, nbIXaHUE, OEIKH, YIJEBOMABI, JKUPBI, HYKIECHHOBBIC KHUCIOTHI,
(epMEHTBI.

['eorpadus: nonesHbple HCKONAEMbI€, TOILIUBO.

TexHonmorusi: mNuUIIEBbIE MPOAYKTH, OCHOBBI PAI[MOHATBHOIO MUTAHUS,
MOIOIIIKE CPEJCTBA, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KVIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

AtoMm. CoctaB aroMHBIX sifep. Xumudeckuil aneMeHnt. M3oronbel. CtpoeHue
AJIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHH M
noaypoBHH. AToOMHBIE opOuTany. Kinaccubukamus XUuMIUYIECKUX dJIEMEHTOB (S-, p-,
d-, f-anementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpOUTANISIM.
DNEeKTPOHHBIE KOH(PUTYpAIUA aTOMOB 3JIEMEHTOB MEPBOT0—4E€TBEPTOTO TIEPUOIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM, SJICKTPOHHBIE KOH(QUTypallid HOHOB.
DJIEKTPOOTPUIIATETBHOCT.

[lepnonnuecknii 3axkoH U [lepuonndeckas cucreMa XMMHAYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsi3b Nepuoguyeckoro 3akoHa u llepuognyueckoil cUCTEMBbI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHUEW  CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH
INPOCTBIX W CJOXKHBIX BEIIECTB MO TpylmaM MW MOepuoaaM. 3HAYCHUE
nepuoanyeckoro 3akona J[.1. Menpaeneesa.

XuMHUeckKass CBsI3b. BuJbl XHUMHUYECKOM CBSI3U: KOBaJCHTHAas, HOHHasi,
MeTaJuIMdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOM CBSI3UM: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPrusi U [JMHa CcBsi3U. [IonsspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJ€HTHOM cBs3U. KparHele cBA3u. BogopogHas CBs3b.
MexMOIEKYIApHBIE B3aUMOICUCTBUS.

BajleHTHOCTh W BaJ€HTHBIE BO3MOXKHOCTH aToMOB. CBSI3b SJIEKTPOHHOMU
CTPYKTYPBl MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTUHEHUM
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHrne 0 KOMIUIEKCHBIX COeTUHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeib, JHMIraHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsATHE O KOOPAMHAITMOHHON XHUMUMU.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOE€HHUsA.  THUIbI
KPUCTALTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

ITonstue o nucnepcHbix cucremax. Mctunaubie pactBopsl. lIpencrasinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIpAXKEHUSI KOHIIEHTpAIMU PACTBOPOB:
MaccoBasi J10JIsl BEUIECTBA B PaCTBOpE, MOJISIpHAsl KOHUEHTpausa. HacellienHsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTammoruaparsl.



Krnaccudukarus n HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpHUBHATLHBIC
Ha3BaHUsI OTJICTbHBIX MPE/ICTAaBUTENICH HEOPraHMYECKUX BEIIECTB.

Krnaccudukarmss XuMU4eckuX peakiuii B HEOPraHUYECKOM M OpraHuYecKon
XUMUH. 3aKOH COXPAHEHUsSI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILLICHUS
SHEPIUU MPU XUMHUYECKUX peakiusax. TeraoBbie d3((HEKTh XUMUUECKUX PEaKITUN.
TepMoXUMHUYECKHUE YPaBHEHHUS.

CKOpOCTh XMMHUYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHble U rereporeHHbie peakunu. Karanms u katanu3atopsl.

OO6patumble 1 HEOOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOro paBHOBecHsl. DaKTOpbl, BIUSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABICHUE U KOHLEHTPALUH BEIIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunuun Jle [larense.

Onextponutudeckas aucconuanusi. CunbHbIE W claOble DIEKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOOHBIX pPacTBOPOB: KHUCIOTHAs, HEUTpalibHAs,
menoyHad. Bomoponueiii nokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'0 OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTENeHb  OKUCIICHUS.
OkucnuTenb W BOCCTaHOBUTENb. I[IpollecChl OKHCIEHUS UM BOCCTaHOBJICHHS.
Baxneiiiiie OKHCIUTENNM W BOCCTAHOBUTEIH. MeToN 3JeKTpOHHOro OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHUsI BEIIECTB M WX MPEBPALICHUN:
pa3lIOKEHUE TEPOKCHUIA BOAOPOAA B MNPUCYTCTBUM KaTaau3aTopa, MOJCIH
KPUCTAJUTMYECKUX PEHIETOK, IPOBEICHUE PEaKIIMii HOHHOTO0 OOMEHa, ONpeIeTICHHE
Cpenbl PacTBOPOB € IMOMOUIBIO WHJWKATOPOB, HM3YUYEHHUE BIIMSHUS PANTHYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOM pEaKIMU U TOJOKEHUE XHUMHUYECKOTro
paBHOBeECHS.

Heopranuveckass xuMus.

[lonoxenne HemeraiioB B llepuomnueckoil cucTeME  XHUMHUYECKHX
sanemenToB [[.M. MenaeneeBa 1 0COOEHHOCTH CTPOEHHSI MX aTOMOB. PU3HUYECKHE
CBOMCTBa HEMETAIOB. AJUIOTPONHS HEMETANIOB (Ha MpUMEpe KHUCIOpOAa, CEphI,
docdopa u yriepona).

Bonopon. Ilomyuenue, ¢usznueckre M XUMUYECKHE CBOWCTBA: PEAKIUU C
METaJUIaMd U HEMETaJUlaMH, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ UOpHIBL
ToIIMBHBIE 3JIEMEHTHI.

["anmorensl. Haxoxnenue B MpUpOjE, CIOCOOBI MONMy4YeHUs, (HU3UUYECKUE U
XUMUUYECKUE CBOMCTBA. ['aioreHoBoopoibl. BakHelme KuciIopoicoaepKamime
COeIMHEHHUS TayoreHoB. JlabopaTopHbie W MPOMBIILIEHHBIE CIIOCOOBI MOJYUECHHUS
rajoreHoB. [IpuMeHeHne raloreHoB U UX COEAUHECHUN.



Kucmopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIC CIIOCOOBI TOMyYEHUS
KuCaopoja. Ou3nyecKkue U XMMUYECKHUE CBOMCTBA M IMPUMEHECHHUE KHUCIOPOJa U
030Ha. OKCH/IBI U IEPOKCHU/IBI.

Cepa. Haxoxpaenue B mpupoje, CHocoObl TMOdydyeHus, (HU3NYECKUe u
xumuueckue cpoiictBa. CepoBogopon, cyiabduapl. Oxcun cepwi(IV), oxcun
cepbl(VI). CepHucrass u cepHas KUCIOTBI U UX cojid. OCOOCHHOCTH CBOWCTB
CEepHOM KUCIOTHI. [[puMeHeHne cepbl U €€ COETMHEHU.

Azor. Haxoxnenue B Tpupojae, CIOCOObl MONydeHHs, (U3NUECKHE WU
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcUlIbl a30Ta. A30TUCTAst U a30THAs
KHCIIOTHI U UX cor. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeHeHne a3zora
U €r0 COeIMHEHUN. A30THBIE YIOOpPEHHU .

®ochop. Haxoxnenue B mpupoje, CHocoObl MONydeHHs, (PU3UYECKHE U
xumudeckue cBoiictBa. Dochunpr u dochun. Oxcumbr docdopa, dochopras
kuciota U e€ comu. Ilpumenenune ¢ocdopa u ero coegumnenuii. dochopHbie
yIOOpeHHUsI.

VYrnepon, HaxoxkaeHHE B HOpuUpojie.  AJUIOTPONHBIE  MOAU(MUKALMHU.
Ousznueckre U XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yriepoaoM. Oxcup yriepoaa(Il), oxcun yrnepopa(IV), yrombHas kucinora u eé
coiu. AKTHBUPOBaHHBIN yroib, ancopOius. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. IIpruMeHeHue MPOCTHIX BEIIECTB, OOpPa30BaHHBIX YIJIEPOJOM, U €0
COCIMHECHUM.

Kpemuuii. Haxoxaenue B npupoje, cnocoObl MOdydyeHUs, (U3NYECKHe U
xumuueckue cpoiictBa. Okcupa kpemuus(IV), kpemHueBasi KucioTra, CHUIUKATHI.
[IpumeneHue kKpeMHUs U €ro coequHeHn. CTEeKI0, €ero MoJly4eHue, BUJIbI CTEKIIA.

[Tonmoxenue MeramnoB B Ilepuoguueckoii cuCTeMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEGHHOCTH CTPOEHHUS DJIEKTPOHHBIX 00070YeK aToMOB MeTauioB. OOmume
¢dusnueckue cBoiicTBa MeTaysioB. [IpuMeHeHHEe MeETaIOB B OBITY M TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMHUUYCCKUI  psifl  HampspKeHWd MeTawmoB.  OOmmme  crmocoOs
MOJIyYEHUS METaJUIOB: TUAPOMETAILTYPrusl, MAPOMETAILTYPTHS,
anekTpomeramuryprus. [loHstne o koppo3umu MeTawioB. CrmocoObl 3amuThl OT
KOpPPO3HUH.

O6mas xapakrtepuctuka meTawioB I[A-rpynmsl [leprogudeckoit cucTemsl
XUMUYECKUX DJJeMeHTOB. Hartpuil wu kanuii: mnonydeHue, ¢GU3HMYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHU.

O6mas xapakrepuctuka MetauioB IIA-rpynnel Ilepuogudeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblUid: Toiy4dyeHue, Qusndeckue
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE IMPOCTBHIX BEHIECTB U HX COCIUHECHUM.
XKécTkocTh BOABI U CLTOCOOBI €€ YCTpaHEHHUSI.



AJIOMUHUN: OTydeHue, pu3nueckue 1 XMMHUUECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTOrO BEIIECTBA M €ro CoeAMHEHWH. AMQOTEepHbIE CBOWCTBA OKCHAA H
TUIPOKCHUIA ATFOMUHHUS, TUAPOKCOKOMILJIEKCHI AJIFOMUHUSL.

OOmass xapakTepucThka MeETauIoB 1o0ouHbIX mnoarpynn  (b-rpymnm)
[Teproanueckor CUCTEMBI XUMUYECKUX DJIEMEHTOB.

DU3NYECKNE U XUMUYECKUE CBOMCTBA XpOMa M €ro coequHeHnil. OKCUIbl U
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarhl, UX
OKHCIIMTENbHBIE CBOMCTBA. [loydeHne u npumMeHeHne Xxpoma.

OU3NYEeCKue MU XHUMHUYECKUE CBOWMCTBA MapraHia M €ro COCIUHCHUU.
Baxneiimme coenqunenuss wapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranar kanus, ero OKUCIUTEIbHbBIE CBONCTBA.

@u3NYeCKre U XMMHUYECKHE CBOMCTBA XKeje3a U ero coenuHeHnii. OKCUbl,
rugpokcuasl u conu xeneza(ll) u xeneza(Ill). [TonyueHue u npuMeHeHUE xKemne3a
U €ro CIUIABOB.

DU3NYECKNE U XUMHYECKUE CBOMCTBA MEAU U €€ coenuHeHui. [lonyuenue u
IIPUMEHEHHUE MEAU U €€ COCUHEHUM.

[Muuk: momydeHue, (PU3MUECKHME M XUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA ¥ THAPOKCHUA [IMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [Ipumenenue
LIUHKA U €r0 COCIUHEHUM.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHSI BEIIECTB W WX MPEBPAIICHUI:
U3ydeHHe oOpa3I0oB HEMETaUIOB, ropeHue cepbl, (ocdopa, xeneza, MarHus B
KUCJIOPOJE, H3YYEHHE KOJUICKIMU «MeTamuibl W CIUIaBbl», B3aUMOJICHCTBUE
IICJIOYHBIX U IIEJIOYHO3EMENbHBIX METa/UIOB C BOAOW (BO3MOXXHO HCIIOJIh30BAHUE
BUJIEOMATEpPUAJIOB), B3aUMOJICUCTBUE IIMHKA M E€JE€3a C pacTBOpaMU KHUCIOT H
HIEJI04YEH, KAYECTBEHHBIC PEAKIIMA HA HEOPraHWYECKUE aHUOHBI, KATUOH BOAOPOAA
W KAaTUOHbl METAJUIOB, B3aUMOJICWCTBUE THUAPOKCUIAOB QIIOMHUHHUS W ILMHKA C
pacTBOpaMu KHUCIJIOT U IIEJIOYEH, PEUIEHUE SKCIEPUMEHTANBHBIX 33Ja4d M0 TeEMaM
«anorens», «Cepa u e€ coeguHeHUs», «A30T U Gochop U UX COSAUHEHUS»,
«MeTaJutbl TJIaBHBIX TOATPYII, « MeTauTbl TOOOYHBIX MTOATPYTIID).

XUMUS U KU3Hb.

Ponb xumMum B 00ecieueHnH yCTOMYMBOrO pa3BUTHs dyesnoBeuecTBa. [lonsaTue
O HAy4yHbIX METOJAaxX IMO3HAaHHUS W METOAOJIOTMA HAYYHOI'O MCCIEA0BaHUS.
HayuHble npyuHLIMITBI OPraHU3alui XUMUYECKOr 0 IMPOU3BOACTBA. [IpomblnieHHbIE
CIOCOOBI MOYYEHHUS BaXXKHEUIIUX BEHIECTB (Ha MpUMepe MPOU3BOJICTBA aMMUAKA,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMBITIEHHBIE CITOCOOBI MONYyYEHUSI METAJIIOB U
CIJIaBOB. XMMHMYECKOE 3arpsi3HCHUE OKPYXKAIOWIEH CpeAbl U €ro IMOCIEACTBUS.
Ponp xuMum B 00ecriedeHrH SHEPreTUYeCKOi OE30MacHOCTH.

Xumuss ©u  300poBbe uenoBeka. JlekapcrBeHHble cpencrBa. [IpaBuna
WCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB. Poib XuMUM B pa3BUTUN MEIUIIUHBI.



XuMUs MHIIA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBKU. Posib xumuu B
oOecreyeHn NUIIeBOi 0€30MaCHOCTH.

Kocmernueckue u mnapdromepubie cpeactBa. beitoBas xumusa. [IpaBuia
0€30MacHOro0 HCMHOJIb30BAHMS IPENapaToB OBITOBOM XHUMHUU B IOBCEIHEBHOU
KU3HU.

XuMHUS B CTPOUTEIHCTBE: BAKHEUIIINE CTPOUTENIbHBIE MaTepuayibl (IEMEHT,
OeToH).

XuMHS B CENBCKOM X03s11cTBe. OpraHnvecKue U MUHEpAIbHbBIE YI0OpEHUSI.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepUaJibl, KPacKH, CTEKJIO, KepaMHKa.
Marepuansl 11 351eKTpoHUKUA. HanoTexHonorum.

Pacuérurle 3amaumn.

Pacuétel: mMacchl BelecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIWYECTBY
BELIECTBA, Macce WM O0OBEMY OAHOIO M3 Y4YaCTBYIOIIMX B PEAKIMH BELIECTB,
Maccel (00bEMa, KOJIMYECTBAa BEIIECTBA) IMPOJYKTOB PEaKUUH, €CIU OJHO U3
BEIIECTB MMEET IpPUMECH, Macchl (00bEMaA, KOJMYECTBA BEILECTBA) MPOAYKTa
peakiuu, €clId OJAHO M3 BEUIECTB JAaHO B BHJIE pacTBOpa C ONPEACIHEHHOMN
MAacCOBOM JOJIEM pPAaCTBOPEHHOIO BEILECTBA, MAaCCOBOW JIOJM W MOJISIPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpE, MOJIM BBIXOJA MPOAYKTAa PEAKIMUA OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanius  MEXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUH  OOmer u
HEOPraHWYeCcKor xuMuu B 11 Kiacce ocymecTBIsIieTCsl Yepe3 UCTIOJIb30BaHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATUN, IPUHATHIX B OTACIIbHBIX
IIpeAMETaX €CTECTBEHHO-HAYYHOT' O IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIC MMOHATHS: SIBJIEHUE, HAY4YHBIM (DAKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalIM3, CHHTE3, KJIAacCU(UKALUA, MEePUOANYHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJIEIIMPOBAHUE.

®u3uka: Marepus, MHUKPOMHpP, MAaKpOMHp, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TeNO, OOBEM, arperaTHOE€ COCTOSHUE BELIECTBA, WJCATbHBIN Tas,
dbus3nuecKue BEIMYNHBI, CIUHAUIBI U3MEPEHUSI, CKOPOCTh, YHEPTHs, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIEBO/IbI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIBI, TOJIE3HBIE UCKOMAeMbIe, TOILTUBO,
PECYPCHL.

TexHOoNorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUTYPIUsl, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MUILEBAsl MPOMBIIIJICHHOCTb,
dapmarieBTHUECKast MPOMBIIIJIEHHOCTb, MIPOU3BOACTBO KOCMETUYECKHUX



mnperaaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MATCpuaiOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOI'MH.



[UTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMKA
HA YTJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbI

B cooTBEeTCTBUM C CHCTEMHO-JESITEIBHOCTHBIM TMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
o0miero 00pa3oBaHUSl BBIJICTICHBI  CICAYIONIUE COCTABJISIONIME: OCO3HAHHE
00YyJaromMUMUCAd POCCUMCKON Tpa)KJaHCKOW HWJIEHTUYHOCTHU, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITETLHOCTU M CAMOOIPEAEIICHUIO; HAIMYNE MOTUBALINU K
O0Oy4eHHIO; TOTOBHOCTH M CIOCOOHOCTH OOYyYaroUMXcsi PYKOBOJCTBOBATHCS
MPUHSATHIMU B OOIIECTBE TMpaBWIAMH W HOPMAaMHU TIOBEJCHUS;, HAIAYNC
IIPABOCO3HAHUSI, DKOJIOTMYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD IIEJIM U CTPOUTH
KVU3HEHHBIE TIJIaHBI.

JIuyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPAKAIOT
c(OpMHUPOBAHHOCTh OMbITA MO3HABATEIBHOM M TPAKTUYECKON NIE€ITEILHOCTH
o0y4Jaromuxcs B MPOLIECCE peaan3alnd 00pa30BaTeIbHON AESITEIbHOCTH.

JIuyHOCTHBIE pE3yNbTaThl OCBOCHUS IMpeaMeTra «XUMHS» OTPakKarT
c(OpMUPOBAHHOCTh OIbITA IO3HABATEIHLHOM M MPAKTUYECKON JIEITEILHOCTH
0o0ydJaromuxcs B MPOIECCe peal3aliui 00pa30BaTelIbHOW JESTEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

OCO3HaHMS 00YJArOIIMMUCS CBOMX KOHCTUTYITMOHHBIX MIPaB U 00S3aHHOCTEH,
YBAXEHUSI K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUSI O COIMAJIbHBIX HOpPMax MW TMpaBWIaX MEKINYHOCTHBIX
OTHOILIEHU B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA IPU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4EOHBIX M TO3HABATEIbHBIX 3a/ad, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TMOHUMATh M TPUHUMATh MOTHUBBI, HAMEPEHUsS, JIOTUKY U
apryMEHTHI IPYTUX MPH aHAIHA3E PA3IMYHBIX BUJIOB YICOHOU NeATEIHHOCTH;

2) IATPHOTHYECKOr 0 BOCTIUTAHMSA:

IIECHHOCTHOT'O OTHOILIEHHWS K HCTOPUYECKOMY U HAY4YHOMY HaCJCAUIO
OTEUYECTBEHHON XUMUHU;

YBOXEHHUSI K TIPOIECCY TBOpPUECTBa B O0JACTH TEOPUM W TPAKTHUYECKOTO
NPWIOKEHUSI XUMHUU, OCO3HAHUS TOr0, 4YTO JaHHBIE HAYKU €CTh pe3yjbTaT
JUIMTENTbHBIX ~ HAOMIOACHWHM, KPOIOTJIMBBIX  JIKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



MHTEpECa M TI03HABATENIbHBIX MOTHBOB B TIOJYYEHUHU M TMOCIEAYIOIIEM
aHanu3e MH(OpMaIMU O MEPETOBLIX JOCTHXKEHUSX COBPEMEHHON OTE€YECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3AHHBIE C XUMUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IIECHHOCTH;

TOTOBHOCTHU OIIEHHUBAaTh CBOE IMOBEJACHUE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHUS MOCIEICTBUM
MOCTYIKOB;

4) popmupoBaHusi KYJbTYPbI 310POBbSI:

MOHUMAaHUS [EHHOCTEH 3M0pOBOTO W 0Oe3omacHOro oOpasa IKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DHM3HMYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIOJICHUST TIpaBUJI OE30I1aCHOr0 OOpalleHus C BEIIeCTBAMU B OBITY,
MOBCEHEBHOW )KU3HU, B TPYIOBOU JI€ATEIILHOCTH;

MOHUMAHUSl [IEHHOCTH TIPaBUJ HWHJIUWBUAYAJLHOIO M  KOJUICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIFOJICH;

OCO3HAHUS TOCIEJACTBUM M HEMPUSATUSI BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JISI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHMKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEA0BATEIbCKOM
JESITENTbHOCTH, OOIIECTBEHHO TIOJIC3HOW, TBOPYECKOW W  JIPYIHX BHAAX
NEeSTeTbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YyacTUE€ B PEIICHUUM NPAKTUUECKUX 3ajad
COLIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YYEHHUIO MPOPECCUil pa3iuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUSI TPEIMETHBIX 3HAHUM IO XUMHUHU;

YBaXEHUS K TPYY, JIOJSAM TPYy/la U pe3yJibTaraM TPYJI0BOH JesITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIbHON TpacKTOpUU
oOpa3oBanusi, Oynymieil mpodeccun u peanu3anii COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HHTEPECOB U
noTpedHOCTEN 0011IECTBA;

6) 3K0JIOrN4eCcKOro BOCIIUTAHMSA:

AKOJIOTUYECKHU 11e7IeCO00pa3HOr0 OTHOIICHUSI K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3E€MJIE;

MOHUMAaHUS TJIOOATLHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM, BIUASHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOU CPE/Ibl;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJb30BAHUS JOCTHKEHUU XUMHUHU IS
pELIEHHS BOIPOCOB PALMOHAIIBHOTO MTPUPOAONOJIb30BAHUS;

AKTUBHOTO HENpUATUS JIEUCTBUM, NPUHOCIIIMX BpEld OKpYKAOIIEH
MPUPOJTHON Cpefie, YMEHHUsI MPOTrHO3UPOBATH HEOJIArONMPUSITHBIE SKOJOTHMUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATH UX;

HaJIMYUsl Pa3BUTOT'O SKOJOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKOU KYIbTYPHI,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCA WMHU B IIO3HABATEJIbHOW, KOMMYHHUKATUBHOM M COLMAJIBLHOU
MpaKTUKE, CIHOCOOHOCTM U YMEHHMS AaKTUBHO MPOTUBOCTOATH HACOJOTUH
xemohoouwu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHMS:

MHPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 OOILIECTBEHHON MPAKTHKHU;

MOHUMAaHUs CHeUU(PUKH XMMHU Kak HayKd, OCO3HaHHS €€ poJid B
(bopMUpPOBaHUHU PAIMOHAIBHOIO HAYYHOTO MBINUICHHS, CO3JaHUU IIEIIOCTHOTO
IPEJICTAaBJICHUsI 00 OKPY’KAIOIIEeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJeM COXpaHECHUS
MIPUPOAHOTO PABHOBECHS,

yOexIAEHHOCTH B  0COOOM 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOM
UUBUJIM3AlMA: B €€ T'yMaHUCTHUYECKOW HAMPABICHHOCTH M BAXXHOM pOJU B
CO3IaHMHM HOBOW 0a3pl MaTepUaIbHOW KYJIBTYPbl, B PEUICHUU TJIOOATBHBIX
npoOJieM YCTOWUYMBOTO Pa3BUTHUSI UYEJOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTHYECKOM 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECTICYECHUU
YCIIOBUH YCIICIIIHOTO TPYAa M DKOJIOTUYECKH KOM(POPTHOM KU3HU KAKIOTO YieHA
00I1IeCTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
noJlydaeMble 3HAHUA ISl aHATIM3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIEro MUpa U
MPOUCXOJAIINUX B HEM U3MEHEHUM, YMEHUS JeJIaTh 00OCHOBAHHBIC 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB M HMEIOUIMXCS JaHHBIX C I[€JbI0 TOJYYECHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpodJieM B peabHBIX JKU3HEHHBIX CUTYAITUSX;

MHTEpPECa K MO3HAHUIO, UCCIEA0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIIMU;

WHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3inuHbIX chepax mpodeccuoHaATbHON
NEATEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3yIbTaThl OCBOSHUS MPOrPaMMbl MO XMMHUHU HA YPOBHE
cpenHero o01ero o0pa3oBaHUs BKIIOYAIOT:

3HAUUMbIE  JUIS dbopMupoBaHus MHUPOBO33PEHUS oOyJaromuxcs
MEXTUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC MOHATHS, OTPAKAIOIIHE
IIEIOCTHOCTh HAYYHOW KapTUHBI MHpPAa H CIHCONU(PUKY METOJOB ITO3HAHWS,
UCIIOJIb3yEeMbIX B €CTECTBCHHBIX HayKax (Marepwuisi, BEIIECTBO, YHEPTHUs, SBJICHHE,
IPOIIECC, CUCTEMa, HAYJHBIH (DaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOMIOACHUE, H3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalIbHbIE yueOHbIE JCHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PEryIsSTUBHBIE), o0ecCIeunBaroIIne dbopmupoBaHue G yHKIIMOHATBHOM
IPaMOTHOCTH U COITUATBHON KOMITETCHITHMH 00 y4JatomInXCs;
CTIOCOOHOCTD o0 yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS W YHHBEPCAIBHBIC yUeOHBIC
JICUCTBUS B TIO3HABATEJILHON U COLIMAIILHOM MPAKTHUKE.

MeranpeagMeTHbIE Ppe3yabTaThl OTPAKAIOT OBJIAACHUE YHHBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

1) 0a3oBbIe JJOrMUYEeCKHe e CTBUS:

CaMOCTOSITETILHO  (pOopMyJIMpOBaTH M aKTyalIM3MPOBATh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh eI JCSITEIBHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEIbHOCTH C OCTABJICHHBIMH ILIEJISIMU;

WCIIONb30BaTh MPU OCBOEHUU 3HAHUW NPHUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIE MPU3HAKU TMOHATHUN M yCTAaHABIMBATh HMX B3aHUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHSITHS ISl OOBSICHEHHS OTNIEIbHBIX (PAKTOB U
SIBJICHUM;

BEIOWpAaTh OCHOBAaHUS W KPUTEPUU I KIAcCU(UKAIIMU BEIIECTB U
XUMUYECKUX PEAKIIN;

YCTaHABJIUBaTh MPUUYUHHO-CJICICTBEHHBIC CBS3UM MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCyXKIEHUS (MHAYKTHBHBIE, JEIYKTUBHBIE, IO
aQHAJIOTHHU), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJTIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HUCITOJb3yEMbIE B XUMHUHU CUMBOJIMUECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBBIBATH MOJICTbHBIE TPECTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) JJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peaknuu — TPU PEHICHUW YJIEOHBIX IMO3HABATECIBHBIX W TPAKTUYECKUX 3ajad,
MPUMEHSATh Ha3BaHHBIC MOJCIBHBIC TPEJCTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeN0BATEIbCKUE TeUCTBHS:

BJIQJICTh OCHOBAaMHU METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiui;

dbopMynIupoBaTh 1ENH U 3a/1a4H UCCIISI0OBAaHUs, UCIIONIb30BAaTh MOCTABICHHBIC
U CaMOCTOSTENbHO CGHOPMYIUPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MIO3HAHUS U OCHOBBI JUIsI (JOPMHUPOBAHUS THUTIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIQJIETh HAaBBIKAMHM CAMOCTOSITEJILHOI'O IJIAHUPOBAaHUS M MPOBEACHUS
YYEHUYECKHUX DKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOI0/IaTh 332 XOAOM
MpoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yabTar, (opMyIHpOBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEILHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOAETaHHON paboTe;

npuoOpeTaTh OMBbIT YYEHUYECKOM HCCIIeI0OBATEIbCKOM U MPOEKTHOU
JESITEIbHOCTH, MPOSIBISATH CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEIBHOMY
MOWCKY METOJIOB PEUICHHsS] MPAKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3TUYHbBIX
METOJIOB ITO3HAHUSI.

3) pabora ¢ undopmanmen:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WHPoOpMauu (HAydHO-
MOMYJISIpHAsl JIUTEeparypa XWMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC IOCOOUS,
pecypcel MHTEpHETa), aHanM3upoBaTh MH(POPMAIUIO PA3TUYHBIX BUJIOB U (POpM
IPEICTaBIICHNUS, KPUTHUYIECKU OLICHUBATH e JOCTOBEPHOCTD u
HENTPOTHBOPEUUBOCTb;

(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh PA3IMYHBIE METOABI TIPH TOUCKE U
orbope uHbOpPMAIMU, HEOOXOAUMOM JUIsI  BBIMOJHEHUS y4eOHBIX 3aaad
OTpeAeEHHOrO TUIIA;

MpUOOPETaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PA3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
uHdopManu (CXeMbl, TpaQuKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KAuyeCTBE CpEJACTBA Mpu padbore ¢
XUMUYECKON MH(pOpMaLMe: NPUMEHSATh MEXIpeIMETHbIe ((pU3nYecKkue Hu
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BATb 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATI'TIAAHOCTH.

KoMMyHHKAaTHBHBIC YyHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUSA:



3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOM TEMbI B X0JI€ AUAIOora 1/miu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (DOPMYIMPOBATH CBOU MPENIIOKEHHS
OTHOCUTEJIBHO BBIITOJIHEHHUSI IPEUIOKEHHOM 3a7a4H;

BBICTYTIATh C TPE3CHTAIMCH pPe3yJbTaTOB ITIO3HABATEIHHOW JIESATEIHHOCTH,
HOJYYCHHBIX CAMOCTOSATEIBHO HUJIH COBMECTHO CO CBEPCTHUKAMU IPH BBITIOJTHCHHUH
XHMHYECKOTO JKCIIEPUMEHTA, TTPAKTHIECKOH pabOThI MO WCCIICJOBAHUIO CBOWCTB
M3y4aeMbIX BCILECTB, pealn3alii yueOHOro MpoeKTa, u (hOpMYyJIMPOBATh BHIBOIBI
10 pe3y/bTaraM IPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTVIACOBAHUS IO3WIUN B
X071 OOCYXKJIEHUS U 0OMEHA MHEHHUSIMH.

PeI‘yJ'lSITI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHHZ

CaMOCTOSITENIbHO IIJIAHUPOBAaTh M OCYIIECTBISITH CBOIO I103HABATEIBHYIO
JeSTeNbHOCTh, OnpeAessis e€ IeJd M 3ajayd, KOHTPOJIUpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeslaraéMblii aarOpuTM JEUCTBUH IpH
BBIMIOJTHEHUM YYE€OHBIX M MCCIEJOBaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
3¢ (deKkTUBHBI cHoco0 HX peleHUus ¢ Y4E€TOM IONyYEHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JIEATEIIBHOCTM HAa OCHOBE CAMOAHAIN3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUSI IPOrPAMMBI IO XUMHUHU HA YTIyOIEHHOM
YPOBHE Ha YPOBHE CpPEAHEr0 OOLIEro oOpa3oBaHUs BKIKOYAIOT ClEHU(UUYECKUE
U1 y4eOHOro mpeaMeTa « XuMUs» Hay4dHbIE 3HAHUS, YMEHHS U CIIOCOOBI AeMCTBUM
[0 OCBOEHUIO, MHTEPIPETALMM U NPeoOpa30BAHUIO 3HAHUMN, BUBI JIEATEIbHOCTH
[0 TOJIYYEHHUIO HOBOT'O 3HAHMS M NPUMEHEHHIO 3HAHUN B Pa3IUYHBIX y4E€OHBIX
CUTYallUsIX, a TAK)KE B pPEaJIbHBIX KU3HECHHBIX CUTYyalUAX, CBI3aHHBIX C XuMuel. B
[porpaMMe II0 XUMHM IPEAMETHBIE PE3YyNbTaThl IPEACTABICHBI IO TOAaM
W3y4YCHHUS.

10 KUIIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHudeckas XUMUsS»
OTpaxaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUN: O MECTe W 3HAYCHHH OPraHHYeCKOMN
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ pOoJId B OOECTICUCHUH YCTOMYUBOTO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTMUYECKOM, YHEPreTUUYECKON U



MUTIEBON O€301MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPruu, B o0ecrieueH panoHaIbHOTO
IPUPOJIONIOJIb30BAHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS] M OOIICH KYyJIbTYpbI
YeJIOBEeKa, a TakKe OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpELIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe MOHATHUS — XUMUYECKHUI 3JIEMEHT, aToM, SIAPO U AJICKTPOHHAs
o0oyiouka aroma, S-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE W BO30YKIEHHOE
COCTOSIHMSI aToma, TUOpUAu3alMs AaTOMHBIX OpOuTaled, HWOH, MOJEKYa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIAPHBINA 00bEM, YIIIEpOJIHbIN CKeNeT, (yHKIMOHAIbHAS
rpynna, pajgukan, CTPyKTypHble GopMmyibl (pa3BEpHYTbIE, COKpalllEHHbIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass U MPOCTPAHCTBEHHas (TeoMeTpuyecKas,
ONTUYECKAas), HM30MEpPbl, T'OMOJOTMYECKUN psll, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- U a30TCOJIEPKAIlE€ OPraHUYECKUE COCAMHEHUS, MOHOMED, MOIUMED,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJICKYIISIDHBIE COCIWHEHUS; TEOPUHU, 3aKOHBI
(mepuonunueckuii 3akon J[. M. MeHneneeBa, TeOpUsi CTPOCHUSI OpPraHUYECKHX
BemecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEBpallleHUs] HDHEPrUU TPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIHE B OCHOBE
MOHUMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XMMHYECKUX SIBIICHU; MIPEACTaBICHUS
0 MEXaHM3MaX XUMHUYECKHX pPEaKlHi, TEPMOJUHAMHUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUs, O B3AaHMHOM BJIMSIHUU aTOMOB U TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi dddexTo, opuentanTsl [ u Il poma);
(aKTOJIOrMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTaBE, IMOJIYyYEHHH U O€30MacHOM
WCIIOJIb30BAaHUM BAXXKHEUIIUX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NESTENbHOCTA  4YeJNOBEeKa, OONIMX  HAay4YHBIX NPUHIHUIAX  XUMHUYECKOTO
IPOU3BOICTBA (HA MPUMEPE MPOU3BOICTBA METaHOJIa, IepepabOTKH HEPTH);

chOpMUPOBAHHOCTh yYMEHHI: BBHISBISATh XapaKTEPHBIE MPH3HAKU TOHSITHH,
yCTaHaBJIMBAaTh MX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHATHS MPHU
ONMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTraHUYECKUX COCTUHEHUM;

chOpMUPOBAHHOCTH YMEHUIA:

UCIIOIb30BaTh XUMHYECKYIO CUMBOJMKY JIJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHMYECKUX
BEILECTB;

COCTaBJISTh YPABHEHUSI XMUMHUYECKUX PEAKIIUM U PaCKPhIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUHUM  TMOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OallaHca JTUX peaKlHii, peakuii HOHHOTO OOMEHa MyTEéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHECHUI;



M3TrOTABIIMBATh MOJIEIN MOJIEKYJI OPTraHUYECKUX BEIIECTB JJIsl WIUTIOCTPALlUU
HX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUH: yCTAHABIMBATH MPUHAMICKHOCTh HU3YYCHHBIX
OpraHWYECKUX BEHIECTB IO HMX COCTaBy U CTPOCHUIO K OIpeAcIEHHOMY
KJIaCCy/TpyIIe COCNUHEHWM, JaBaTh WM Ha3BaHUA 10 CHUCTEMaTHYECKOM
Homenkinarype (IUPAC) u npuBoauTh TpUBUAILHBIE Ha3BaHUS ISl OTICIBHBIX
npeacTaBUTENIed OpraHUYeCKUX BEIIECTB (ITHJICH, alleTHIICH, TONYOJ, TIUIEPUH,
ATUJICHTJINKONb, (eHOoJ, (GopManbAETU, aleTalbJCTh/l, alleTOH, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJI0Ta, CTEAPUHOBAs, OJICMHOBAS, aTbMUTHHOBASI KUCJIOTHI,
TJIMIWH, aJaHWuH, MaJibTo3a, (PyKTO3a, aHWJIWH, JTUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpyTHUe);

chOpPMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJl XUMHUYECKOMW CBSI3U B
OpraHUYECKUX COEAMHEHUSX (KOBaJ€HTHAas M HWOHHAs CBSI3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHS TPUMEHATH TOJOXKEHUS TEOPHU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa miisi 00bsCHEHUs 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAaHHOCTh ~ YMEHHUM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbusznueckre M XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaINCHOB,
QIKUHOB, apOMAaTHUYECKUX YIJIEBOIOPOJOB, CIUPTOB, albJECTHUIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTHIX U CJOXKHBIX A(PUPOB, KUPOB, HUTPOCOSIUHECHUN U
aMUHOB, AMHUHOKHUCIOT, OEJKOB, YIrJeBOAOB (MOHO-, AW- U TMOJIMUCAXapUJIOB),
WUTIOCTPUPOBATh ~ T'E€HETHYECKYID  CBA3b  MEXKAYy HUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHM C UCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

chOpMUPOBAHHOCTh YMEHHS TOJATBEPKAATh HAa KOHKPETHBIX MpUMEpPAX
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OPraHUYECKUX COSAUHEHUN OT
KpaTHOCTU U THUIA KOBAJICHTHOU CBSI3H (G- U M-CBSI3M), B3AUMHOTI'O BIIMSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKH YTIEBOJOPOTHOTO
CoIpbsi  (HeTh, NPUPOAHBIA Ta3, Yrojib), CIHOCOOBI €ro TMepepadOoTKU M
IPAKTUYECKOE MPUMEHEHHE MPOTYKTOB MEPEPadOTKY;

c(hOpMUPOBAHHOCTh BIJIAJICHUSI CUCTEMOM 3HAHUI O E€CTECTBEHHO-HAY4YHBIX
METOJIaX TMO3HAHUSI — HAOJIOJCHUH, U3MEPEHUHN, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTH OTH 3HAHUS;

chOpMUPOBAHHOCTH YMEHUS MPUMEHSTh OCHOBHBIE oreparuu
MBICITUTCIIPHOM JCATEILHOCTH — aHalW3 M CHHTE3, CpaBHEHHE, O0000IIeHHue,



CHUCTEMATHU3allUIO0, BBISBIICHHE MPUUYMHHO-CJIEICTBEHHBIX CBSI3€H — ISl U3y4CHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHM: BBISBIATH B3aUMOCBSI3b XHUMHYECKUX 3HAHUU C
MOHATUSMU U TPEJCTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJjiee OCO3HAHHOTO IOHMMAaHHUs CYIIHOCTH MaTepHaJbHOTO €IMHCTBA MHUpa,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS 10 OPraHUYECKOW XUMHUHU JJii OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

chOpPMUPOBAHHOCTh ~YMEHUW: TPOBOAUTH pACUYEThl MO XUMUYECKUM
dbopMmysiaM ¥ ypaBHEHUSM XHUMHUUYECKUX PEAKIUNA C UCIOJIIb30BAHUEM (PU3HUECKUX
BeIMYMH (Macca, OOBEM Ta3oB, KOJUYECTBO BEIIECTBA), XaPaKTEPHUIYIOIINX
BEILIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBAa MO HM3BECTHBIM MACCOBBIM JIOJIIM XHMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHus, TIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: ITPOTrHO3UPOBATh, aHAJIM3UPOBATh U OIICHUBATH
C MO3MIMH  DKOJIOTMYECKOM  O€30IIaCHOCTH  IIOCHIECACTBHS  OBITOBOH H
IIPOU3BOJICTBEHHOM JICSITEIHPHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKoiM
BEIIIECTB, UCIIOIb30BATh MOJYYCHHBIC 3HAHUS JJISI IPUHSATHUS TPAMOTHBIX PEIICHUMN
po0JieM B CUTYaIUSX, CBI3aHHBIX C XUMHUEMH;

c(hOpMUPOBAHHOCTh YMEHMM: CaMOCTOSITEILHO IIAHUPOBATh M ITPOBOJIUTH
XUMUYECKUN HKCHEPUMEHT (TMOJy4YeHHE U HW3YYEHHE CBOMCTB OPraHHMYEeCKUX
BEIIIECTB, KAYECTBEHHBIC PEAKIMHU YIJIEBOJAOPOJAOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOACPXKAIIIMX OPraHMYECKUX BEUIECTB, PEIICHUE AKCIEPUMEHTATbHBIX
3a/1ad 10 pACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJCHUEM IPaBUII
Oe3omacHOro oOpalieHusi ¢ BEHeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBAHHEM,
dbopMynMpoBaTh 1€ HUCCJCAOBaHUSA, TMPEACTABIATh B pa3audyHON  (popme
pEe3yabTaThl IKCIEPUMEHTA, aHATTU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUIA:

coOJII0/1aTh MpaBHIa SKOJOTHYECKU 11e7IeCO00pa3HOTO MOBECHUSI B OBITY U
TPYJIOBOM JEATETLHOCTH B IIEJSAX COXPAHEHUS CBOErO 3J0POBbS, OKPYXKAIOIIEH
MPUPOIHON CpPeAbl U JOCTUAKEHUS €€ YCTOMUYMBOIO Pa3BUTHSA,

OCO3HABaTh OMNACHOCTh TOKCHUYECKOTO JIEUCTBUS HA JKUBBIE OPraHU3Mbl
ONPEACIEHHBIX OPraHUYECKUX BEILIECTB, MOHMMAas cMbIc nokazatens [1JIK;

aHAJIM3UPOBATh I1€JIECOO0PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBINLJIEHHOCTH U B OBITY C TOYKH 3pEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATh II€JICHANPABICHHBIA TTOMCK
XUMUAYECKON MH(POpMAILIMK B pa3IMUHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4YHast
JUTEpaTypa, CPeIcTBa MaccoBOi mHpopMaluu, HTepHeT U Ipyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ U MCIOIh30BaTh
B COOTBETCTBUHM C MIOCTaBJIECHHON y4eOHOM 3a1aueii.



11 KUIIACC

[IpeameTHble pe3yabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUAILHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUM NPUPOABI, O MECTE€ U 3HAUYECHUHU
XUMUHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJU B OOCCIEYEHHH YCTONYUBOIO
pa3BUTHUS, B pEHICHUU MPOOJEM SKOJOTUYECKOM, PHEPreTUYeCKOM M IMHIIECBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3IaHUM HOBBIX MaTEPUATIOB, HOBBIX
HMCTOYHUKOB SHEPIvH, B OOECIEUEHUU PAIlMOHAIBHOTO MPUPOONOJIb30BAHUS, B
dbopMUpOBAaHUM MHPOBO33PEHUS H OOIIEH KyJIbTypbl 4eEJIOBEKa, a TakKke
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3[0POBBIO U MPUPOTHOM

cperne;
BJIaJICHUE  CHCTEMOW  XMMHYCCKHX  3HAHHMHA, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloONIue TIOHATHS — XUMHUYECKHH DJJEMEHT, aToM, SApO aroMma,

M30TOIIBI, SJICKTPOHHAsI 000JI0UKa aToma, s-, p-, d-aTOMHbIE OpOUTAaIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUSI aToMa, TUOpHUIM3aIisl aTOMHBIX OpOWTaliel, HOH,
MOJIEKYJIa, BAJICHTHOCTb,  3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb  OKHUCIICHUS,
XUMUYeCKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METa/lInuecKas, BOJOpPOAHAs),
KPUCTAJUIMYECKAsT PEIIETKA, XUMHUYECKas PpEeaKUHsi, pPacTBOpP, DSJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, AJIEKTPOIUTUYECKAS] JUCCOLMALNS, CTENEHb JUCCOLMAIWH,
BOJIOPOJIHBIN MOKa3aTelb, OKHCIWTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW pEaKUH, CKOPOCTh XUMMHUUYECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOpHs DJICKTPOJUTHUYECKON THUCCOIUALNM, MEePUOANYCCKUN
3akoH [[.1. MeHneneeBa, 3aKOH COXpPAaHEHHUSI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS SHEPTUM NMPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHUI SI3BIK
XUMHH, MHPOBO33PEHUECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IOHUMAHMS
OPUYMHHOCTA U CHCTEMHOCTHM  XUMHUYECKUX  SBJICHUW;  COBPEMEHHBIC
MPEJCTABJIECHUS] O CTPOCHUWH BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM M
HAaIMOJICKYJSIDHOM  YPOBHSIX; IMPEACTABICHUS O MEXaHU3Max XUMHYECKHUX
peaKkuuii, TEPMOJAMHAMHUYECKUX M  KHHETUYECKHX 3aKOHOMEPHOCTAX  HX
IIPOTEKAHUSA, O XUMUUYECKOM DPAaBHOBECHUM, PAaCTBOpaX U JUCIEPCHBIX CUCTEMAX;
(akTONOrMYEeCKUEe CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHH M OE€30MacHOM
WCIIOJIb30BAaHUN BKHEUIIMX HEOPTraHUUECKUX BEIIECTB B OBITY U MPAKTHUUYECKOU
NESTENbHOCTA  YEJOBEKa, OOMIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHWI: BBISBIIATh XapaKTEpHbIE MPHU3HAKU TOHITHH,
YCTaHABJIMBATh UX B3aWMMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHITUSA NPU
OMMCAHUU HEOPraHWYECKUX BEMIECTB U UX MPEBPAICHUI;



chOpMUPOBAHHOCTh YMEHHSI HCIOJIB30BATh XUMUYECKYIO CHMBOJMKY IS
coctaBieHus (OpMYNT BEIIECTB M  YpaBHEHUM XUMUUYECKUX  PEaKIIUi,
cuctematuueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(hOpMUPOBAHHOCTH YMEHUS ONPEACNIATh BAJICHTHOCTh M CTENEHb OKUCIICHHS
XUMUUYECKUX DJIEMEHTOB B COCAMHEHUSIX, BUJ XUMHYECKON CBSI3U (KOBaJICHTHas,
WOHHAs, MeETa/lInueckas, BOJIOPOJHAs), THUN KPUCTALIUYECKON  PEIIETKH
KOHKPETHOI'O BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M W THUMA KPUCTALIMYECKOW pemérku, OOMEHHBIA U
JIOHOPHO-aKILIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU CBSI3U;

chOpMUPOBAHHOCTh ~ YMEHMI:  KJIAacCU(UIMPOBATh:  HEOPraHUYECKUE
BEIECTBA 0 UX COCTABY, XUMHUUYECKUE PEAKIUU 10 PA3TUYHBIM IPU3HAKAM (YUCTY
U COCTaBy pearupyrouux BelIeCTB, TEIIOBOMY 3G (dEKTy peakuuu, U3MEHEHHUIO
CTENEHEl OKHUCIEHUS JJIEMEHTOB, OOpPaTMMOCTH, YYacTUIO KaTajlu3aropa u
JPYTHE); CAMOCTOATENHLHO BHIOMPATh OCHOBAHUSL M KPUTEPHUU TSl KJIaCCU(PUKALIMU
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHIL;

c(OpMUPOBAHHOCTh YMEHHUS PACKPbIBATh CMBICI NEPHUOJUYECKOTO 3akoHa Jl.
N. MenneneeBa u J1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh JJICKTPOHHOE CTPOEHUE
aTOMOB ¥ MOHOB XHMHYECKHX 3JIEMEHTOB IME€PBOrO—YETBEPTOrO IMEPUOJIOB
[lepuoguueckoin  cucremsr  J[.H. Menaeneena, WCTIOJIb3YS  MOHATHUA
«QHEPreTUYECKUE YPOBHM», «IHEPreTUUECKHUE MOJYPOBHU», «S-, p-, d-aTOMHbIE
opOUTANIN», «OCHOBHOE W BO30YKIEHHOE JHEPreTUUYECKUE COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHECHHS CBOWCTB XMMHYECKUX DJIEMEHTOB U X
COEMUMHEHUM 10 nepuogaMm u rpynnaMm llepuonmueckon cucremnr . .
MeHnneneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
WX DJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh YMEHMM: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBAa  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKAATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKIY HEOPraHMYECKUMHU BELIECTBAMH C
IIOMOLIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN;

c(hOPpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH  CYIIHOCTb: OKHCIHUTEJIbHO-
BOCCTAaHOBHUTEJILHBIX PEAKIIUN TMOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATUX peaKIui; peakuuil MOHHOro OoOMeHa MyTEM COCTABJIICHUS WX TOJHBIX U
COKpAallEHHBIX  HMOHHBIX  yPaBHEHUW;  peakUMd  THUAPOIU3a;  peaklui
KOMIIJIEKCOOOpa3oBanus (Ha MPUMEPE THAPOKCOKOMITIIEKCOB ITMHKA W ATFOMUHUSA );



C(OPMUPOBAHHOCTb yMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHHS
XUMUYECKUX PEAKIHMI C y4ETOM HMX HHEPreTUUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHUSI CKOPOCTH XHMMYECKOW pEaKIUud B 3aBUCHMOCTH OT pa3IM4HBIX
(akTOpOB, a TAKXKE XapaKTEP CMEIIECHUS XUMHUYECKOTO PABHOBECHS MO/ BIUSIHUEM
BHEIIHKX Bo3aevcTBuil (mpuniui Jle [larense);

c(OPMUPOBAHHOCTh yYMEHMSI XapaKTEepPHU30BaTh XUMHUYECKHUE PpEaKIIMH,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO TOMYYEHUs! CEpHOM KHCIOThI, aMMHaKa,
o0mire Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJACTB; 1I€JI€CO00pa3HOCTh
IPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-T10JIb34;

c(OpMUPOBAHHOCTh BIIAJCHUS CHCTEMOM 3HAHUW O METOJAaX Hay4YHOIO
NO3HAHUSL SABJIIEHUW TPUPOALl — HAOIIOJEHUE, H3MEpEHUe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (PEAIbHBIN U MBICJIEHHBIN), UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHATh 3TH 3HAHUS TIPU SKCIIEPUMEHTATHHOM MCCIIEIOBAaHUHU BEIIECTB
U 1 OOBSCHEHHS XHUMHUYECKUX SBICHHUH, HUMEIOIIMX MECTO B MPHUPOJE,
PAKTUYECKOMN NEeITETLHOCTH YEJIOBEKA U B MOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISATh B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C
MOHATUSIMH M TIPENCTABIECHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIS
00J1ee 0CO3HaHHOTO TOHUMAaHUsS MaTEPUaIbHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACYETHI: C MCHOIb30BAHUEM
MOHSATUM «MaccoBas OISl BEIIECTBA B PAaCTBOPE» M «MOJSIpHAsE KOHILIEHTPALUsD?;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00BEMY OIHOTO M3 YYaCTBYIOUIMX B PEAKIMHM BEUIECTB; TEIIOBOTO 3(dekTa
peaKUyy; 3HAYEHHUS BOJAOPOJHOrO IOKA3aTeNsl pPacTBOPOB KHUCIJOT U ILEJIOYEH C
W3BECTHOM CTEMEHBIO JHUCCOLMAIMU; Macchl (00BbEéMa, KOJMYECTBA BEIECTBA)
MIPOJAYKTA PEAKIMH, €CIIM OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJIE pacTBOpa C
onpeeIEHHON MacCOBOW JI0JIeM pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE
(MMeeT TpHUMECH); AOJIM BbIXOAA NPOAYKTa pPEaKUUU; OOBEMHBIX OTHOILIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHMI: CaMOCTOSITENILHO IUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUA  DKCIEPUMEHT  (IIPOBEIEHHUE  pPEaKIUd  HOHHOIO  OOMEHa,
NOJTBEPK/ICHHE KaUECTBEHHOI'O0 COCTaBa HEOPIaHMYECKUX BEILECTB, ONPEICIICHNE
Cpelbl PacTBOPOB BEIIECTB C IIOMOIIBIO WHJIWKATOPOB, W3YyYEHHE BIIMSHUS
pa3auYHbIX  (PAKTOPOB HAa CKOPOCTh XMMHYECKOW pEaKIUu, pELICHUE
SKCHEPUMEHTAIbHBIX 3a7ad 1o TeMam «Mertambsy U «Hemeramey) ¢
coOrofieHueM MpaBuil 0€30MacHOro0 OOpalleHUs C BEIIECTBAMHU U JTAOOPATOPHBIM
obopynoBaHueM, (OpPMYyIUpOBaTh LEdb HMCCIENOBaHUS, NPEIACTABIATH B
pa3nudHON (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATH U OIEHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTH YMEHHI: COOTIOAATH TPABHIIIA MTOIH30BAHUS XUMHIECKOU
nocyiol W JabopaTOpHBIM O0OpyIOBaHUEM, OOpaIleHUs C BeEIIeCTBAMU B
COOTBETCTBUU C HMHCTPYKUUSIMU TIO BBIMOJHEHUIO J1a0OpPaTOPHBIX XUMUYECKHUX
OMBITOB, HKOJIOTUYECKH II€J€CO00pPa3HOr0 TOBEACHUS B OBITY U TPYAOBOM
NEATEIbHOCTU B LEJSAX COXPAHEHHUSI CBOETO 3J0POBbs, OKPYXAIOLIEH MPUPOIHON
cpenbl W JIOCTHXKEHUsSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JEHCTBUS Ha YKMBBIC OPraHU3Mbl OMPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMAas cMbIca TTokazaress [1/1K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIH TMOUCK
XUMUYECKON MH(MOPMAINK B PA3TMYHBIX UCTOUYHUKAX (HaydyHas ¥ y4eOHO-Hay4dHas
JIUTepaTypa, cpeacTBa MaccoBoil nHpopmaru, UHTEpHET U Ipyrue), KpUTUYECKH
aHAIM3UPOBATH XMMHUYECKYIO MH(pOpMAIINIO, repepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C MTOCTABJICHHOW y4eOHOMU 3a1aueii.
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NPOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU
Crpoenue aroma. [lepuoguueckuii 3aKox
1.1 u [lepuognyeckas cucrema XMMAYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemecTBa. MHOroo0Opasue 1 |
’ BEILIECTB
1.3 XUMHYECKHE pEAKIINU 19 1 3
Wroro no pazneny 39
Pa3znen 2. Heopranuueckass xumust
2.1 Hemeramnsl 31 1
2.2 Meransl 23 1 2
Hroro no pasaeny 54
Paszpnesn 3. Xumus u )Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMHUS U 9
' KHU3Hb
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8













AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 301855813211864865354984698895558776452667678568
Bnageney KopHuneuesa Mapua CBAToCNaBHa
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