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MHHOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa mo XMMUU Ha YPOBHE CpeJlHEro 001iero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
benepanbHO oOpa3oBaTenbHON pOrpaMMbl CpPEeIHErO o011ero
obpazoanusa(POIT COO), npeacraBiaeHHBIX B DenepaibHOM TOCyAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHus
y4eOHOro mpeaMera «XUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
®denepanyy, peanu3yOMIUX OCHOBHBIE 00pa30OBaTENIbHBIE MMPOrPaMMBbI, U
OCHOBHBIX TOJIOKeHUN «CTpaternu pa3BUTHA BoOcCHUTaHUS B Poccuiickoi
denepanuun Ha niepuoa 10 2025 roga» (Pacnopspkenue IlpaBurenbcrBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpPOBHE YIUIYOJEHHOIO H3Y4YEHHs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4HOro oOpasoBanus yuammxcsi 10-11 xmaccos.
W3ydyenne mnpeamera, peanuzyeMoe B YCIOBHSIX UG (depeHIUPOBAHHOIO,
npo@uiIbHOrO O0O0y4YeHUs, MPU3BAHO OOECHEUYUTHh O0O0IIE00Pa30OBATENbHYIO U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOOUMYIO ISt
aJanTalyyi UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM XHU3HHU B COLIMYME, a TaKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusx npodeccHoHaIbHOTO 00pa3oBaHUsA, B
KOTOPBIX XUMHUS SIBJSIETCS OJTHOM U3 NPUOPUTETHBIX AUCIUILINH.

B nmnporpaMme no XuMuu Ha3HayeHHE Ipeamera «XUMHUS» I[O0JIy4aeT
NOAPOOHYI0O  MHTEPHPETAUI0 B  COOTBETCTBUM €  OCHOBONOJIAraroLUIUMU
nonoxkenussiMu GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH, COJEp KaHus,
pe3ynbTaToB O0y4YeHUs] M TpPeOOBaHMUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCS CIIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUU PYHKIIIH:

e HMH(QOPMALIMOHHO-METOJUYECKAs, peaau3alus KOTOpod obecrneynBaeT
NOJIyYEHUE MPEACTABICHHUS O IENsIX, COAEp)KaHWW, OOIel CTpaTeruu
oOyueHus, BOCTIUTAHUS U PA3BUTHS 00yUYaIOUINXCS CPEACTBAMH MPEMETA,
M3y4aeMOTro B paMKax KOHKPETHOTO TPOdHIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeayCMaTPUBAET
ONpeJeNieHNe: MPUHIIMIOB CTPYKTYPUPOBAaHUS U TMOCIEI0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX M Kau€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOA0B K (POPMUPOBAHUIO COJIEPIKATEIHHON OCHOBBI
KOHTPOJISI M OLEHKUM 00pa30oBaTeNIbHbIX JOCTHKEHUH OO0y4aroumxcs B
paMKax HTOroBOW arrectauud B (OpME €IAMHOI0 TOCYJIaPCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma myis yriayOinEHHOTO U3yUYE€HUS XUMHUH:



e YCTaHABIWBAE€T WHBApPUAHTHOE MPEIAMETHOE COJIEp:KaHMEe, 00s3aTesIbHOE
JUISL W3Y4YeHUs B paMKaX OTICNbHBIX Mpoduieil, mpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJZIEP>KaTEIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JaéT MPUMEPHOE pacHpeleieHHe yuyeOHOro BpEMEHH, PEKOMEHIYEeMOTO
JUISL U3YYEHHS! OTACIIbHBIX TEM;

e IMpeUlaraeT MNPUMEPHYI0 TMOCIEI0BATEIbHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3€EH;

e JaéT METOJMWYECKYI0 MHTEPIPETALUIO 1IeJIel U 3a/1a4 U3yUeHUs MpeMeTa
Ha yriIyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHus, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX ~ pPe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeilbHOU
POTrPaMMBbI CpeaHEro o011ero oOpa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHbIX), a TaKXe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-II03HABATENIbHBIX  JCHCTBUIM  00ydaromerocs IO OCBOEHHUIO
coJiep KaHUs IPeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTPaMME MO XHUMHH MPEIyCMOTpPEeHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMUHM Ha YPOBHE OCHOBHOIO OOILIEro
oOpasoBaHus. 3a TpelelnaMH YCTaHOBJIEHHOW MpOrpaMMONM MO  XHUMUU
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJEp KaHUsl y4eOHOro mpeaMera
«XuMHS» OCTaETCs BO3MOXKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENENsThCS B COOTBETCTBHM C HAMpAaBICHHUEM KOHKPETHOTO
npoduis o0yueHusl.

B cootBercTBUM ¢ KoOHueNTyaidbHbIMU ToJoxkeHusMu PIOC COO o
HAa3HAUYECHUM TMIPEAMETOB 0a30BOro M YIIIYOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIUpOBaHHOTO OOyYEHUsS HAa YPOBHE CpeAaHero o0Imero oOpa3oBaHUS
XUMHUST Ha YPOBHE YIIyONEHHOTO W3Y4YEHHs HaMpaBlIeH Ha pPeanu3aluio
IPEEMCTBEHHOCTH €  TOCHEAYIOINIMM  JTalmoM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsl B paMKax M3yueHUS CHELHUAIbHBIX €CTECTBEHHO-HAyYHbIX U
XMMHMUYECKUX JUCUUIUIMH B By3aX U OPraHU3ALMIX CPEIHETO MPOPEeCCHOHATBHOIO
oOpazoBanus. B »Tol CBs3M u3ydyeHHE mpenMeTa «XUMHUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA  paclIidpeHue U YriayOJIeHME TEOPETHYECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIIUXCS, BRIOPABIINX OMPEAeIEHHBIN TPoduib
oOyueHus1, B TOM YHCJIE C NIEPCIEKTUBON MOCIEAYIOLIEr0 NOMYyUYEHUSI XUMHYECKOTO
oOpa3oBaHUs B OpraHu3anusix npodeccuoHaibHoro oopasonanus. Hapsmay ¢ atum,
B cBere TpeboBanuiit GI'OC COO k miIaHUpPyeMBbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTEIPHONW MPOTPAMMBI CPEHETO O0IIero 00pa3oBaHUS
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKE€ Ha pelIeHHe 3ajad



BOCIIUTAHUS U COLIMAIBHOIO Pa3BUTHS OOydaroIMxcs, Ha (GOPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaJbHbIX YMEHHUM, YMEHUI pallMoHalu3aluil y4eOHOro Tpyaa u
000OIIEHHBIX CIIOCOOOB  JICSATENBHOCTH, HWMEIONIUX  MEXIUCIUIUIMHAPHBIN,
HAJIMPEAMETHBIA XapaKTep.

CocraBnsgomuMy mpeaMera «XUMHUsS» Ha YpPOBHE YriayOlEHHOTO M3y4eHHUs
ABIIAIOTCA YIIIyONn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu moaxoaoB K 0T00pY M CTPYKTYpPHOU
OpraHu3allid COJAEpP’KaHUsS 3TUX KYypCOB B IPOrpaMMme IO XMMHUU 32 OCHOBY
npunaTel nosoxkeHuss ®I'OC COO o paznuuusx 0a30BOro M yriayOiaEHHOTO
YPOBHEUN U3YUYECHHUSI IIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHWYecKass XHUMHS» COCTABIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSIIUXCA K 0a30BOMY YPOBHIO M3YYEHHS IpeAMeTa. IJTa CHUCTEMA
3HAHUI MOJydYaeT ONpPENETIEHHOE TEOPETUUYECKOE JIOMOJHEHHE, IO3BOJISIOIIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOJI€HHOM YpOBHE H3Yy4eHMsI IpeaMera olecnedeHa
BO3MOKHOCTh 3HAQUMUTEJILHOIO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOMCTBAaX MX COEIMHEHHUI HAa OCHOBE PACIIMPEHHs U yriayOJeHus
IIPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3W M 3aKOHOMEPHOCTSIX
IIPOTEKaHUS PEAKLU, PACCMATPUBAEMBIX C TOYKH 3PEHHSI XUMHUYECKONW KUHETUKU
U TepMoaMHaMuKU. M3ydyeHue nepuoaudeckoro 3akoHa u Ilepuoanueckoi
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHX IPECTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBSA3b
OOBSICHSIETCS C TOUKH 3PEHUS YPHEPTETUYECKUX M3MEHEHUH Mpu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKH 3PEHUS MEXaHM3MOB €€ oOpazoBaHus. M3yuenue
TUMIOB  peakuuid  JomojHseTcs  (GOPMUPOBAHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX TMPOIECCaxX U AIEKTPOJIU3€E PACINIABOB U PACTBOPOB BEILECTB.
B kypce opraHn4yeckod XMMHUU NHPH PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTU
COEMHEHHH yaemnsieTcs oco00e BHUMaHUE BOMpOcaM 00 AMEKTPOHHBIX dddexTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMii.

Oco0oe 3HaueHWe UMEeT TO, YTO Ha COJEPKAHUE KYpCOB XHMHHU
yIIyOJIEHHOTO YPOBHS U3YUYEHUS I KIACCOB ONpeAeaEHHOro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy U XapakTep [JOMOJHEHUW K o0OImel cucreme
IIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE ITpeAMETHI. Tak, Hanpumep,
B COJICpKaHUU TMPEaMeTa JJIsi KJIACCOB XUMHUKO-(pu3udeckoro npodusis 60bInoe
3HaueHHue OyJlyT UMETh 3JEMEHThl y4eOHOro marepuasia no oomei xumuu. Ilpu
U3YUYEHUU TMpeAMeTa B JIAHHOM Ciy4yae akIeHT OyJeT caeilaH Ha OOIIHOCTh
METOJIOB MO3HAHUA, OOLUTHOCTh 3aKOHOB U TEOPHIl B XUMHUU U B (U3UKE: aTOMHO-
MOJICKYJIsIpHasi Teopusi (MOJEKyIJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUS



Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMUKHM, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHUU BEILECTB U APYroe.

B TO ke BpeMsa B COAEpKaHMM IMpeaMeTa Il KIACCOB XHWMMKO-
Oronoruyeckoro npoduist OONbIIMKA yIeNbHbIA BeC OyAeT UMETh OpraHHyYecKas
xumus. B a3TOM ciiyyae mpenocTaBisieTcss  BO3MOXKHOCTh st Oosee
OOCTOSITETLHOTO ~ PAacCCMOTPEHHUSI XMMHUYECKOM  OpraHu3alud  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMbI, B COCTaB KOTOPOWM BXOJAT, K MPUMEPY, TaKUeE
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUNUAbL, OEJIKH, YIJIEBOJbl, HYKJIECHUHOBbIE
KUCJIOTHl U apyrue. [Ipu 3ToM 3HaHHA O COCTaBe M CBOMCTBAX IPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKMX BEIIECTB CIIY)KAaT OCHOBOM I W3y4ECHUS
CYLIHOCTHU IIPOLECCOB (DOTOCHHTE3A, ABIXAHUSI, TUIIEBAPEHUS.

B mmane ¢QopmupoBaHMs OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METOAOB IMO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHHUS HAyUHBIX
3HaHUW HW3y4YeHHEe MpeaMera «XHMHs» Ha YIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSA3SX C YYEOHBIMU MpEeAMETaMH, BXOJISAIIMMH B COCTaB
npeaIMeTHbIX obnactelt «EcTecTBeHHO-HayuHblE NpeaMeThl», «Martemaruka u
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypa».

[Ipn u3ydyeHum yuyeOHOro mnpeaMera «XuMus» Ha YriayOJEHHOM YpOBHE
Tak)Xe, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOriero oopasoBanus (Ha 0a30BOM
YpOBHE), 3aJaueii epBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUHU Kak oOOJacTH COBPEMEHHOIO0 €CTECTBO3HAHHUSA, MPAKTHYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemenne
TOM 3aJaud Ha yrayOJIEHHOM YpOBHE H3yUEHHUs MpeaMera Mpernosaraet
pean3aluIo TAKUX LIEJEH, KaK:

o (opMHpOBaHHE TPEACTABICHUI: O MaTEepUAIbLHOM €IWHCTBE MHDpA,
3aKOHOMEPHOCTSX Y ITO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poJii B OOEeCHeuYeHHH
YCTOMYMBOIO  pPa3BUTHS  YEJIIOBEYECTBA: B  pEUIEHUU  MpodeM
IKOJIOTUYECKOM, PHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJULVHBI, CO3JaHUNA HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB JHEPIUH, B
00eCrevYeHnr PaUOHAIBLHOTO MPUPOIONOIb30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUS U OOILIEH KyJIbTYpbhl UEJIOBEKa, a TaKKE€ HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JJ0POBBIO M MPUPOJIHOM Cpele;

e OCBOCHME CHUCTEMBl 3HAaHHM, JIEKAIIMX B OCHOBE XHUMHYECKOH
COCTaBJISIIOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUpPa: (PyHIaMEHTAIbHbIX
IIOHATUN, 3aKOHOB U TEOPUM XHMHUHU, COBPEMEHHBIX IIPEACTABICHUMU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJISIDHOM, O  TEPMOAMHAMHUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHHUSI XUMUYECKUX PEAKIUU, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIIHUX
HayYHBIX NMPUHIUNAX XUMUYECKOTO MPOU3BOICTBA;

dbopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKMX 3HAHUU 11 OOBICHEHUS
KIIFOUEBBIX HJEH U MPOOJIEM COBPEMEHHOM XWUMUH, IJISI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAaMOTHOTO pelieHus mpoOJieM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKHU C MO3UIIMHI YKOJIOTHMUYECKON O€30MMaCHOCTH IIOCIIEICTBUN
OBITOBOM M MPOU3BOJICTBEHHOM JESATENILHOCTH 4YeJIOBEKa, CBSI3aHHOM C
XUMUYECKUM  TPOUW3BOJCTBOM, HCIIOJIb30BAHHEM U  MEpepadOTKON
BEILIECTB,;

yriyOJieHHe  MpEeACTaBICHUM O  Hay4YHbIX  METOJaX  MO3HAHUA,
HEOOXOJIUMBIX JIJII TPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHUS XUMUYECKHUX SIBJICHHH, WMEIOIUX MECTO B
MPUPOJIE, B MPAKTUYECKON IESITENHbHOCTH U TOBCEITHEBHOM )KU3HH.

B mmaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENIBHBIX M Pa3BUBAKOLIUX
(GyHKIIUNA 1IETOCTHOM CHUCTEMBI CpeHEro OOIIero oOpa3oBaHUs MPU H3YYEHUU
npeaMera  «XUMHUS» Ha  yIIyOJI€HHOM  ypoBHE 0OCOOYI0  aKTyajdbHOCThb
MpUOOPETAIOT TaKUE 1IN U 3a]]a41, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUM MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B 0OJIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HCCIICIOBAHUA B XUMHH, (POPMUPOBAHHE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO M  CaMOBOCIHMTAaHUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN O00yuaronuxcsi, (QopMUpPOBaHUE Yy HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHENTHON MPpo(eCCHOHAIBPHON 1 OO0IIECTBEHHOM JIeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBBIO M TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH M HABBIKOB Pa3yMHOTO IPHUPOIONOIL30BAHMSI,
pPa3BUTHE DKOJIOTHYECKOUN KYJIBTYPbhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
TMOJIE3HOM SKOJIOTHYECKOM JIESTEIIbHOCTH.

OO6mee YnciIo 4acoB, MPEAYCMOTPEHHBIX ISl U3YUEHUS XUMUM Ha YITyOJEeHHOM
ypOBHE cpeaHero obiiero odpazoBanus, coctaBiser 204 yvacos: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJIelH0).



COAEPKXAHUE OBYUEHUA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHH.

IIpenMer W 3HaYeHME OPraHUYECKOW XUMHUH, NPEACTABICHHE O
MHOT000pa3uH OPraHuYECKUX COeTMHEHUH.

DNEeKTpOHHOE CTPOEHHE aToma Yrjiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS. BalleHTHbIE BO3MOXHOCTM aToma YIJepoja. XHUMHUYECKas CBS3b B
OPraHMYECKUX COCAMHEHMSIX. Tumbpl THOpUAM3AIMK AaTOMHBIX OpOuTanei
yraepona. Mexann3mbl 00pa3oBaHMsI KOBAJIGHTHOHM CBsi3W (OOMEHHBINH M JJOHOPHO-
aKLeNnToOpHbI). TUNbl NepeKpbiBaHUs AaTOMHBIX OpOUTaNei, ©- U T-CBS3U.
OpunHapHasi, BOiHas U TpoiHas cBsi3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYJIax
opranuueckux BemiecTB. [loHsTHe O cBOOOMHOM paaukaine, Hykieodusie u
anexkTpodue.

Teopust crTpoeHus opraHuueckux coeauHennii A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OpraHUYeCKUX CcOequHEHUH. MoJeKkynsipHble U  CTPYKTYpHBbIE  (QOpPMYJIbI.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl u3oMepuu: CTPYKTypHas, NPOCTPAHCTBEHHAS.
OnexkTpoHHBIC d(Q(PEKTH B MOJIEKyIaX OPTaHUYECKUX COCTMHCHHM (MHIyKTUBHBIN
1 ME30MEPHBIN YPDEKTHI).

[IpeacraBnenre o kinaccupUKAMK OpraHuyeckux BemiecTB. lloHsTHe o
(dbyHKUMOHAIBHOM rpynmne. ['omoinorus. I'omonoruueckue psabl. Cucremarnueckas
HOMeHKJIaTypa opranumdeckux coenuHenuit (IUPAC) u TpuBmanbpHBIC Ha3BaHUS
OTZICJIbHBIX MIPEACTABUTEIICH.

OcobenHoct W Kiaccu(ukanus OpraHuyeckux peakuuil. OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUHA B OPraHUYECKONU XUMUHU.

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEHHUsS BEIIECTB W HUX MPEBpallCHUIl:
O3HaKoMmJiIeHHe ¢ oOpa3laMu OpraHMYeCKHX BEUIECTB M MaTepualaMH Ha HX
OCHOBE, OMbBITHl MO MPEBPAIICHUI0O OPraHMYECKUX BEIIECTB NPH HArpeBaHUU
(mnaBneHue, OOYTJIMBAHME W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJT
OpraHUYECKUX BEUIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoioruaeckuii ps ankaHoB, o0ras ¢popMysa, HOMEHKIATypa U
M30MEpHs. DJICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI aIKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTanei yriepoja, o-cBsizb. DuU3MUecKkue CBOMCTBA
AJIKAHOB.



XUMUYECKUE CBOWCTBA QJKAHOB: PEAKIUU 3aMEUICHUs, H30MEpU3AIUH,
JETUAPUPOBAHUS, IUKIN3ALNKU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHU3ME PeaKLMi paJuKaJIbHOTO 3aMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YEHU U TPUMEHEHUE AKAHOB.

Huknoankanel. O6mas ¢opmyiia, HOMEHKIaTypa U uzomepus. OCOOCHHOCTH
CTPOCHHS ¥ XUMHUYECKUX CBOWCTB MajbiXx (LIUKIOMPOINAH, IHUKIOOyTaH) U
OOBIYHBIX (LIUKJIONEHTaH, ITUKJIOIeKCaH) IUKIoadkaHOB. CHocOObI MOTYyYEeHHUS U
MPUMEHEHUE UKIIOAIKAHOB.

Ankenbsl. ['oMooru4ecKkuil psi amkeHoB, 00mas GopMyiia, HOMEHKIATYpA.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJT aiKeHOB, SP’-
ruOpuau3aiusi aTOMHBIX opOuTanei yriepoaa, o- U m-cBA3u. CTpyKTypHas U
reoMerpuyeckas (uuc-tpaHc-) wuszomepusi. Dusmyeckue CBOWCTBA aAJKEHOB.
XHWMHUYECKUE CBOMCTBA: PEAKLUMM MPUCOEAUHEHUS, 3aMEIIECHUS B O-MOJOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMEpHU3aunu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peaklMM Ha JBOMHYIO CBs3b. CIIOCOOBI MOMYUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (ConpspKEHHbIE, U30JMPOBAHHbBIE,
Kymyauposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOICTB
CONpsKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenuuenne. Ilonumepuzamus
COMPSKEHHBIX JUEHOB. CIIOCOOBI MOyYeHHsI U TPUMEHEHNE aJIKaIUEHOB.

Aunkunbl. ["'omonorudeckuil psiji akuHOB, oOiias GopMyiia, HOMEHKIaTypa U
u30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKHUHOB, SP-
ruOpuan3aiysl aTOMHBIX opOuTanel yriaepoaa. dusnueckue CBONCTBA AJIKUHOB.
XHWMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUsA, JUMEpU3aluud U
TpUMEpHU3alnU, OKUCIeHNs. KucinoTHbie CBOKMCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIui Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTYyUYEHUs
Y IPUMEHEHUE AIIKUHOB.

ApomaTH4ecKue YriaeBOAOPOAbl (apeHbl). ['OMOIOrMYECKUil psAll apeHOB,
obmrast popmyia, HOMEHKIATypa B U30MEpHs. DJICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3WYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOIOB: PEaKlMy 3aMeLIEHUS B OEH30JbHOM KOJIbLIE U
YTJIEBOJOPOAHOM pajuKalie, pPEaklud NPUCOCTUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpenacraBineHne 00 OPUEHTUPYIOLIEM JIEUCTBUU 3aMECTUTENIEH B
OCH30JbHOM KOJIbLIE Ha TMpUMEpPE AaJKWIbHBIX pPaJUKaIOB, KapOOKCHUIHHOH,
THUIPOKCHIIBHOM, aMHUHO- W HUTPOTPYyHIbl, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoiia. [lonmumepusanus ctupona. CrocoObl NOTy4YeHHs U
PUMEHEHUE apOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponnsiii ra3. IlomyTtHbie HedTsAHBIE Ta3bl. HedTh 1 €€ nmpoucxoxaeHue.
KameHHbII yronas U mpoayKThl ero nepepadotku. CrocoObl nepepaboTku HeTH:



NEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIU3.
[IponykThl nepepaboTku HEPTH, X TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCaMU YTJIEBOIOPO/IOB.

DJIEKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakuuu
3aMENIeHUs TaJloreHa Ha TUJIPOKCOTrPYIIy, HUTPOTrPyNNy, UIHUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TrajJOreHIpOU3BOJHBIE BOJHOTO © CIHUPTOBOTO
pactBopa miEnoun. B3auMoeiCTBUE NUTAIOTCHAIKAHOB C MAarHUE€M M ITUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHHUSAX. Hcnonb3oBanne
TaJIOTEHIIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHKE M TPU CHUHTE3C
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJIbl H3YyYEHHUS BEUIECTB M MX IPEBPALICHUN:
u3yyeHue (U3MYECKUX CBOMCTB YrieBOAOPOJIOB (PAaCTBOPUMOCTH), KAUYECTBEHHBIX
peakimii YriIeBOJOPOIOB Pa3IMYHBIX KJIAcCOB (0OECIBEUMBAHME OpPOMHOUN WM
MOJHON BOJBI, pacTBOpa MEepMaHraHaTa KaJiusi, B3aUMOJICHCTBHE allETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapy)EHUE
yriiepoga U BOJAOpPOAA B OPraHUYECKUX BEIIECTBAX, IIOJIYYECHHE OTUJIEHA H
M3YUYCHHE €ro CBOMCTB, O3HakomyieHHE ¢ Koyuiekiusamu «HedpTts» u «Yronby, ¢
oOpa3naMd  IUIacTMAacC, KaydyyKOB M PE3UHBbI, MOJACIUPOBAHUE MOJICKYJI
YIJIEBOIOPOJIOB U FalIOr€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucisiopoacoaep:kanue oprannyeckue coeJMHeHHS.

[IpenenvHbie omHOaTOMHBIE cnupThl. CTpoeHHME MOJIEKyn (Ha HpuUMeEpe
METaHoJIa W 9TaHoja). ['oMonorumueckuit psia, oOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa u kinaccudukamus. Dusumdeckne CBOWCTBA  MpeeIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpoaHBIE CBS3M MEXKIY MOJIEKYJIaMu CIHPTOB.
XUMUYECKUE CBOWCTBA: PEAKUMM 3aMENICHUs, JETruJpaTalldd, OKHUCIEHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHUYECKHUMH  KHCIOTaMHU.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eliCTBHE 3TaHOJIA U METAHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJyYeHHS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B u3oMepusi. OcoO0eHHOCTH (HU3UYECKHUX H
XUMHUYECKUX CBOKCTB.

MHOroaToMHbI€ CHUPTHI — ASTWJICHIVIMKOIb U ThULepUH. Duznueckue U
XUMHUUYECKHE CBOMCTBA: PEaKIMM 3aMElICHHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTAMU, KAayeCTBEHHAs pEAKUHUsI HAa MHOTOATOMHBIE
cupthl. [IpencraBieHne o MexaHW3ME peakiuii HYKICO(DUIHLHOTO 3aMEIICHUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl MOJyYeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIHUSHHE THAPOKCOTPYMIbI H
OenzonpHOrO sAapa. dusmueckue cBoMcTBa (peHonaa. OCOOCHHOCTH XUMHYECKHX



cBOMCTB (enona. KayecTBeHHble peakinu Ha QeHosl. ToxkcuuHOCTH (eHoda.
Crnioco0b! osryuenus 1 npuMenenue penona. denondopmanpaeruanas cmoa.

KapOoHubHbIC COETUHEHUS — JIBJICTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOW Tpynmbl. ['OMOJOrUuecKue psjibl albJIeTU0B U KETOHOB, OOIIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. (Du3HUecKkue CBOWCTBA AallbJIETHAOB U
KETOHOB. XMMHMYECKME CBOMCTBA  ajbJETUIOB W  KETOHOB:  PEaKUuu
npucoenruHeHnsi. OKUCICHUE albJAETU0B, KAYECTBEHHBIC PEAKIIUM HA aJIbJCTUIbI.
CnocoObl oJTy4eHus: U MPUMEHEHUE aJibJIETUI0B U KETOHOB.

OmHOOCHOBHBIE TIpeieNIbHBIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust u HOMeHKIaTypa. PU3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TMpPEEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWMCTBA: KUCJIOTHBIE CBOMCTBA,
peakust dTepuPUKaUKA, PEaKIUu C YYaCTHEM YTJIEBOJOPOIAHOTO paauKaIa.
OcoOEHHOCTH CBOWCTB MYypaBbUHOW KHUCTOTHL. [loHSATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPEJEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBuTenu BhICIIMX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO/IE84s,
JUHONeH08as KUciIoThl. CriocoObl MOTYyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonoruueckuit psia, obmas dopmyna, U30MEpHUS H
HOMeHKJarypa. DPusnyeckue M XMMHUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOH U
LIEJIOYHOM Cpelie.

Kupswi. Ctpoenue, pundeckne 1 XUMUIECKHAE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 1iesiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTaTKU
HEMpPEIETbHBIX )KUPHBIX KUCIIOT. JKupbl B Ipupo/Ie.

Mp11a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mras xapakTepucTuka yrieBojioB. Knaccudukamus yrieBogos (MOHO-, AU-
U nonucaxapuiabl). MoHOcaxapubl: TJIIOKO3a, (PYKTO3a, Trajakrosa, pudo3a,
ne3okcupu0o3a. OU3NYECKUe CBOMCTBA U HaxOXkACHUE B mpupoje. DOTOCUHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bl: PEAKLMH C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
IpyII, CIOUPTOBOE W MOJOYHOKHCIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHHE B KU3HEIEITEIbHOCTH Opranusma. Jlucaxapuapl: caxapo3a, MaIbTO3a U
nakTo3a. BoccranaBnuBaronme 1 HEBOCCTAHABIMBAIOIIME AUCAXapUIbI. | naponus
nucaxapunoB. Haxoxnenne B nmpupone u npumeHenue. Ilonucaxapuapl: kpaxmadn,
MJIMKOTEH M 1euiono3a. CTpoeHHEe MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
HeJUTt0N103bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJNO03bl. XHUMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEAKUUsl C HUOAOM. XHUMHUYECKUE
CBOMCTBA IEJUTFOJIO3BI: TUIPOJU3, MOdydeHrue 3(pupoB 1memtrono3sl. [loHsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTAaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOJbl M3Y4YeHHUSl BEIIEeCTB W HUX MpEeBpaIleHUl:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ITAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUPTa B albJAETH] Ha PACKAIEHHOM MEAHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CHUPTAa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), KAUECTBCHHBIC PEAKIMM Ha albJACTUIbl (C THUIPOKCHUIOM
muammuncepebpa(l) u  rumpoxcugom  menu(ll)), peakuus ramnepuHa ¢
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ TuapokcuaoMm meau(ll), BzaumoneiicTBue
KpaxMaljia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlady 1o TeMaMm «CHupThl U
denomns», «KapboHoBbie kuca0ThI. ClI0KHBIE 3PUPBD.

A3oTcoepxaniue OpraHuvecKue coeJuHeHMs.

AMMHBI — OpraHMYECcKue MPOU3BOJHbIE aMMuaka. Kiiaccudukanus aMUHOB:
amnpaTHIECKUe ¢ apOMATHYECKHE; TEPBUYHBIC, BTOPUYHBICE W TPETHUYHBIC.
Crtpoenue Monekyn, obmas (GopMmyna, U30MepHs, HOMEHKIaTypa U (pU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aNu(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHKUE, B3aUMOJCHCTBHE NMEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Coun aJIKWUITaMMOHHUS.

AHWJIMH — TpeACTaBUTENb aMHHOB apomaruueckoro psga. CrpoeHue
aHwinHa. B3anMHOe BIUsSHUE TPy aTOMOB B MOJieKyse anwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIC peakiud Ha aHWIMH. CrocoObl
MOJIy4YeHUs] M TpUMEHEHHEe anudaThudyeckux aMuHoB. llonydyeHue aHwinHaA U3
HUTPOOEH30a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJUIUH, anaHuH. Ousnueckue CBOWCTBA AMHUHOKHCIOT.
XUMHYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX OpPraHUYeCKHX
COCIMHEHUM, peaKis MOJMKOHICHCAIIMK, OO0pa3oBaHUE TMENTUIHON CBSI3U.
buonornyeckoe 3HayeHne aMUHOKUACTOT. CUHTE3 U THAPOJIA3 NENTH/IOB.

benku kak npupoaHwie monumepsl. [lepBuuHasi, BTOpUYHAs W TpPETUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOMCTBA OEJIKOB: THAPOIW3, ACHATypalus,
KaueCTBEHHBIC PEAKIIUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
pacTBopeHre O€NnKOB B BOJIE, JEHATypalusi OEJIKOB MpU HArpeBaHUH, LIBETHBIC
peakuuu Ha O€JIKM, pelIEHUWE HKCIEPUMEHTANbHBIX 337a4 [0 TeMaM
«A30TCcoAepKallle ~ OpraHudeckue  coenuHeHus’» U «Pacno3HaBanue
OPTaHUYECKUX COCIUHECHUL.

BbicokoMoJieKkyJISIpHbIE COeINHEHMSI.

OCHOBHBIC TOHSTHS XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AILUU, CPEIHSS MOJICKYIsIpHAas



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHEHHN —
MOJIMMEPHU3AIIUS U TOJTUKOHICH IS

[Tonmumepnpie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIIUJICH,
MOJMBUHWIXJIOPUA, TOJUCTHPOJ, TOJTHUMETUIMETAKpUIAT, MOJUKApOOHATHI,
noJImdTUICHTEpePTaNar). Y THiInU3aIus u nepepadoTka IiacTUKa.

DnacToMepsl: HATypaJbHbII Kay4yK, CUHTETUYECKHUE Kay4dyKu
(OyTaueHOBBIM, XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUJIMKOHBI. Pe3nHa.

BonokHa: HaTypaibHble (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTAaBCaH).

[Tonmumepst CHEIHAIBHOTO Ha3HAYCHUS (Tepmon, KEeBJIap,
AJIEKTPOIPOBOIAIINE MOJIUMEPHI, OMOpa3naraeMple OJUMEPHI).

OKCnepyUMEHTAIbHbIE METOJbl M3Y4YeHHUS BEIIECTB W HUX MpEeBpaIleHUl:
O3HAKOMJIEHHE C 00pa3laMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIIeHHWE DSKCIEPUMEHTANBHBIX 3amad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenne MonexkynsipHOH (OpMyJbl OpPraHU4ecKOro COEAUHEHHS TI0
MAacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAaXOXJICHUE
MOJICKYJIIpHON (DOPMYIIBI OPraHUYECKOro COEIMHEHUS 10 Macce (00bEMy)
MPOJyKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMyu W/WIU HWCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (HOPMYIIBI
OpPTaHMYECKOTO BEIIEeCTBA HAa OCHOBE €0 XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
MOJTyY€HUs, ONpPENETICHUE JONHM BbIXOJAa NPOAYKTa PEAKIHH OT TEOPETHUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3el NPU U3YYEHUH OPTraHUYECKONW XUMUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHH, MPHUHATHIX B OTACIBHBIX IIPEAMETax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEeHHO-HAYYHBIE MMOHSATHS: SBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpus, 3aKOH, aHAJIMW3, CHUHTE3, KiIaccuukalus, HAOIIOJCHUE, H3MEpPEHHE,
IKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®dwuszuka: Marepus, aroM, DOSJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKU YPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHOe€ COCTOSHHE
BEIECTBa, (PU3MUECKHE BEJIWYUHBI, E€IWHULBI HU3MEPEHHUs, CKOPOCThb, SHEPIrus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MeTadboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOodHBI TUN MHUTAHUA, OpOKEHUE,



doTtocuHTE3, nbIXaHWE, OENKH, YIJIEBOIBI, J>KHPBI, HYKICHHOBHIC KHCIIOTHI,
(hepMEHTHL.

['eorpacdus: mone3Hpie HCKOMaeMbIe, TOTUIHBO.

TexHonorus: mnHIIEBBIC MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO TUTAHUS,
MOIOITUE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sifep. XUMHYECKUHN 3yeMeHT. M3oTomnel. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. JHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHBIE opOuTanu. Kinaccudukarms XuMUIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amemenTtsl). PacmnpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOMTAISIM.
DNEeKTPOHHBIE KOHPUTYpAIIMU aTOMOB AJIEMEHTOB IEPBOrO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXIAEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpaIlid HMOHOB.
DIEeKTPOOTPULIATETLHOCT.

Ilepnognueckuit 3akoH U [lepuoguyeckas cucTeMa XMUMUYECKHUX DJIEMEHTOB
J.N. MenaeneeBa. CBa3b NEPUOIAUECKOrO0 3aKOoHA U Ilepuoauueckoi CHUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEHIECTB MO TIpynnaM MW NOepuojaM. 3HAYCHHE
nepuoandeckoro 3akona /[.M. Menneneesa.

XuMHUecKasi CBsI3b. BHIbl XMMMYECKOM CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA. DHEPTUsl U JJIMHA CBSI3U. [10NpHOCTD, HAIIPABIECHHOCTh U
HACBIIIAEMOCTh KOBAJIICHTHOM CBA3U. KpaTHbele cBa3u. BonpopoaHas CBs3b.
MexMoNeKyJIapHbIE B3aUMOICHCTBHS.

BajneHTHOCT, W BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpUMEPE COCAMHEHUIN
AJIEMEHTOB BTOPOT'O MEPHUOJIA).

[IpencrapiieHne 0 KOMIUIEKCHBIX coequHeHusIX. COCTaB KOMIUIEKCHOI'O MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIAbl. 3HAYCHHUE KOMIUIEKCHBIX COCTUHEHUH.
IToHsTHE O KOOPAUHALIMOHHON XUMUH.

BemectBa  MOJNEKYJSIDpHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs.  THIIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIECTB.

[Tonstue o nucnepcHbIx cucreMax. MctuHHable pacTBOpEl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIMH PAaCTBOPOB:
MAaccOBasi JOJIsI BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceieHnusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucramioruaparsl.



Kiaccudukaiys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. TpHBHAIBHBIC
Ha3BaHUA OTJEJIbHBIX MNPEACTABUTEICH HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XUMUYECKUX peakUuid B HEOPTaHUYECKOW M OpraHuYeCcKOn
XUMHH. 3aKOH COXPAHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS U MpEeBpaIlicHUs
DHEPTUU TIPU XUMHUYECKUX peakiusX. TernoBbie 3Q(PEeKThl XUMUUECKUX PEaKIIHA.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOoCTh XMMUYECKOU peakinu, €€ 3aBUCUMOCTb OT Pa3JIMUHbBIX (HaKTOPOB.
['oMoreHHbl€ U reTeporeHHbie peakiuu. Katanus u katanm3aTopsl.

OOpatumble 1 HEOOpaTUMBIE peaKIuu. XUMHIECKoe paBHOBecue. KoHcTanTa
XUMHUUYECKOTO paBHOBecUsA. DAKTOPHI, BIUSIONIME HA TOJOXKEHUE XUMHYECKOIO
paBHOBECHA: TEMIIEPATYPA, JABJICHUE U KOHIEHTPAIMU BEUIECTB, YUYACTBYIOIIUX B
peakuuu. [punuun Jle [arense.

Dnextponutuyueckas aucconuarnus. CuibHBIE H ClaOble 3JIEKTPOJIHTHI.
Crenenp nuccouuanuu. Cpena BOJIHBIX PACTBOPOB: KHCIOTHAsl, HEUTpasibHAas,
nienioyHasi. Bomopousiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKUCIICHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Iponecchl OKHCIEHWST W BOCCTAHOBJICHUS.
BakHelmme OKHCIUTEIM W BOCCTAHOBHUTEIH. METOa JJICKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB M PACILIABOB BEILIECTB.

DKCIEepUMEHTAIbHBIE METOJIbI M3YYECHHSl BEIIECTB W HMX IPEBpaIlCHUN:
pa3iIoKEHUEe TEpPOKCHUIA BOAOPOJAa B MPUCYTCTBUU KATAIM3AaTOpA, MOJIEIU
KPUCTAJUTMUECKUX PEMIETOK, TPOBEICHUE PEaKIIuii HOHHOTO OOMEHa, OTpeIesICHNe
Cpelbl pPacTBOPOB C MOMOIIBI0 WHJHUKATOPOB, M3YUYEHUE BIMSHUSA Pa3TUUHBIX
(GhakTOpOB Ha CKOPOCTh XHUMHYECKOHW pPEaKIUH | TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSA.

Heoprannyeckasi Xummusi.

[lonoxxenne HemerauioB B Ilepuogmyeckod CUCTEME  XUMHYECKUX
anemeHToB J[.M. MeHneneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBAa HEMETAJUIOB. AJIJIOTPONHUS HEMETAJUIOB (HAa MpUMEpE KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢u3ndeckue M XHMHYECKUE CBOMCTBA: PEAKIUU C
METaJUlaMid ¥  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE  CBOMCTBA. ['mapuisbl.
TonNIMBHBIE ATIEMEHTHI.

["anorensl. Haxoxaenuwe B mpupoje, crnocoObl MOMydeHHs, (pu3udeckue u
XMMHUYECKUE CBOMCTBA. ['anoreHoBoAopoibl. BaxHeume KucaopoacoaepKalime
COCIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOMYyYEHUS
rajgoreHoB. [[pyumMeHeHne rajJoreHoB U UX COCAMHEHHM.



Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIOCOOBI MOJIYYEHUS
Kkuciopoga. Ousznyeckre U XMMUYECKHME CBOWCTBA M NMPUMEHEHUE KHUCIOpoJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. HaxoxxneHue B TpuUpOJie, CIOCOOBI TOJy4YEHUS, (PU3UYECKUE U
xuMuueckue cBoictBa. CepoBomopona, cyiabduasl. Oxcua cepoi(1V), okcua
cepei(V1). CepHucras m cepHas KHUCIOTHI M UX coiid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [IpruMeHeHune cephl U €€ COeTMHEHUI.

A30T. Haxoxnenwe B mnpupoje, crocoObl TMOdaydeHHs, (UINYECKHE U
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpUIbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiau. OCOOEHHOCTU CBOMCTB a30THOUM KHUCIIOTHI. [IpuMeHenue azora
U €ro COeIMHEHUI. A30THBIE yJI00pEHUS.

®ocdop. Haxoxnenue B mpupone, CnocoObl MOdayyeHus, (U3HUEeCKue U
xumudeckue cBorctBa. Pochuapl u dochun. Oxcumsl dochopa, docdopHas
kuciota u e€ comu. [lpumenenue docdhopa u ero coeauHeHuit. DochopHbIe
yaoOpeHus.

Yriepoa, HaxoxJaeHWEe B TOpUpoAe. AJUIOTPONHBIE  MOAUPHUKALNM.
dusnyeckne W XUMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OOpa30BaHHBIX
yriepoaom. Oxcup yriepona(ll), okcun yrnepona(lV), yronpHast kuciora u eé
colii. AKTMBUPOBAHHBIA yTONb, ancopOuus. DymnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYyOKHU. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAaHHBIX YTIAEPOJIOM, U €ro
COCIMHEHUM.

Kpemuwmii. HaxoxxneHnne B mpHpoje, CIIOCOOBI TMONy4YeHUs, (QU3UYECCKUE U
xumuyeckue cporctBa. Okcun kpeMHus(1V), KpeMHHEBas KHCIIOTAa, CUJIMKATHI.
[Ipumenenue kpeMHus u ero coeauHeHui. CTEKI0, €ro MmoayueHne, BUIbI CTEKIIA.

[Tonoxenue MeramioB B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB.
OCcOOEHHOCTH CTPOCHMS DIIEKTPOHHBIX O00JIOYEK aToMOB MeTamuioB. OOume
¢dbuznyeckre cBoiicTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAIIOB.

DNEKTPOXUMHYCCKUN Pl  HANpsoKeHWd MeTauioB.  OOmme  crocoOsl

MIOJTy4YEHUS METaJUIOB: TUAPOMETAILTYPIus, MMUPOMETAJLTYPIHsl,
anektpomerautyprus. [lonarue o xoppo3un MeramwioB. CrnocoObl 3alluThl OT
KOPPO3UH.

O6mass xapakrepuctuka MertamioB |A-rpynmnel [lepuoanueckoid cucTeMsl
XUMHYECKHX JJieMeHTOoB. Harpuili u kanmii: mnomydenuwe, Qusnueckue u
XUMHUUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB U UX COCANHEHUM.

O6mas xapakrepuctuka metamioB |lIA-rpynmer I[lepuonnyeckoit cucteMsl
XUMHUUYECKUX DJEMEHTOB. MarHuii W KajbllUi: TOJydYeHHe, (Qu3nueckue u
XUMHWYECKME CBOWCTBA, NPHUMEHEHHE IPOCTHIX BEIIECTB M HUX COEAUHCHHM.
XKécTtrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



AJIOMUHMI: NTOTy4YeHue, PU3nyecKkue 1 XuMUYECKUe CBONCTBA, IPUMEHEHUE
MPOCTOrO BEIlleCTBA M €ro coeauHeHud. AM@OTepHbIE CBOICTBA OKCHUlA U
TUIPOKCUJIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUSI.

OOmast xapakTepucTuka MeTauioB 1o0o4HbIX noarpynn (b-rpymnm)
[Ieproan4eckoi CUCTEMBI XUMAYECKHUX 3JIEMEHTOB.

du3MUeCcKUe U XMMHYECKHE CBOMCTBA Xpoma U €ro coeauHeHuil. OKcuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarsl, HX
OKHUCJIUTEbHBIE CBOMCTBA. [loTyyeHne u npuMEeHEHHE XpoMma.

Ou3nueckue M XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIUHEHHUM.
Baxneiimue coenunenuss wapranna(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kaius, €ro OKUCIUTEIbHBIC CBOMCTBRA.

@u3nuecKnue U XUMUYECKHE CBOMCTBA KeJie3a U €ro coeaquHeHuil. OKCupl,
rugpokcuanl u conu xkeneza(ll) u xenesa(lll). [lonyuenue u npuMmeHeHue xene3a
Y €ro CIUIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeAu U €€ coenuHeHui. [lomyuenue u
MIPUMEHEHUE MEJIU U €€ COCUHEHU.

[uuk: momyyeHue, (pU3MUYECKME M XMMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA ITUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHune
UHKA U €r0 COCINHCHUM.

OKCIEpUMEHTAIbHBIE METOJIbl W3YyYEHHUS BEUIECTB M HMX MPEBpALCHUN:
H3yueHre oOpa3lloB HEMETaJUIOB, ropeHue cephl, ¢docdopa, xkene3a, MarHus B
KHUCJIOPOZE, HM3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aWMMOJIECUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAILIOB C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), B3aMMOJCICTBUE IIMHKA M JKE€J€3a C PAacTBOPAMM KHUCIIOT U
1Ie104Yel, KaY€CTBEHHbIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTUOHbl METAJJIOB, B3aMMOJICHCTBUE TUIAPOKCUIOB AIOMUHUS M LHHKA C
pacTBOpaMM KHUCJIOT U LIENOYEH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a/1a4 IO TEMaM
«T"anorensl», «Cepa u €€ coeluHeHUsD», «A30T U (pochop U UX COECIUHEHHUS,
«MeTaJuibl TJIaBHBIX MOATPYII, «MeTamibl MOOOYHBIX TOATPYII.

XUMHS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOIO pa3BUTHA deloBedecTBa. [lonsTue
O Hay4YHBIX MeETOJaxX IIO3HAaHUS M METOJOJOTUM HAyYHOTO MCCIIeI0BaHU.
HayuHble npuHIKIBI OpraHU3alid XUMUYECKOT0 TPOU3BOICTBA. [IpoMbIiiiIeHHbIE
CIIOCOOBI MOTYYEHHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEPE MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIIOTHI, MeTaHoJa). [IpoMbIlIUIEHHBIE CTIOCOOBI MOTYYEHUSI METAIIJIOB U
CIUIaBOB. XMMHUECKOE 3arpsA3HECHHE OKPYKAIOLIEH Cpeabl M €ro MOCIEICTBUS.
Ponb xuMuu B o6ecnie4eHH SHEPreTHIEeCKO 0€30MacHOCTH.

XuMusi W 300poBbe 4enoBeka. JlekapctBeHHble cpenctBa. IlpaBuna
MCIIOJIb30BaHuUA JIEKAPCTBEHHBIX NIpenapaToB. Poib XMMUU B pa3BUTUU MEAUIUHEI.



XUMHS THIIKA: OCHOBHBbIE KOMIIOHEHTHI, MHUIIEBbIE 100aBku. Ponb xumuu B
oOecreyeHuu MUIIEeBO 0e30M1acCHOCTH.

Kocmernueckne u mnapdromepHbsie cpenactsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl IpenaparoB OBITOBOM XHMHH B IOBCEIHEBHOMN
KU3HU.

XUMHUS B CTPOUTENIbCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepUalsibl (LIEMEHT,
OCTOH).

XUMHUS B CENIBCKOM X03stiicTBe. OpraHnyecKue U MUHEpaIbHbIE YAOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKJIO, KEPAMMKA.
Marepuansl aiist 351eKTpoHrKHd. HaHOTEXHOIOT N K.

Pacuértnrle 3amaun.

Pacuérel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
mMaccel (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIU OJHO U3
BEUIECTB HMMEET MpHUMECH, Macchl (00BbEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peaKkuuy, €Ciad OJHO M3 BEIIECTB JaHO B BHUJIEC pacTBOPAa C ONIPEACIEHHOU
MAaCCOBOM JIOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOMN
KOHIICHTPAllMM BEIIECTBA B pAacTBOpE, JOJHM BBIXOJAA IPOAYKTa PEAKLIHMH OT
TEOPETUYECKU BO3MOKHOIO.

MexXnpeaMeTHbIe CBSI3H.

Peanuzanusi  MEXNpeaIMETHBIX  CBsI3€d NOpU  WU3ydyeHUH OOwmed u
HEOPraHU4eCKOM XMMHM B 11 Kilacce OCyIECTBISIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITHH, NPUHATHIX B OTACIbHBIX
IIPEAMETaxX €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01re ecTeCTBEeHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (pakT, runoTesa,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKalUs, MEPUOANYHOCTh, HAOIOJCHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.

@usuka: Marepus, MHUKPOMHUDP, MAKpPOMHp, AaTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUIECKUIN YPOBEHb,
BELIECTBO, TEJIO, O0BbEM, arperaTHOE COCTOSHUE BEIIECTBA, WACAJBHBIA ras,
(du3nyecKkue BeIMYUHBL, €AMHULIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buosnorus: kneTka, opraHusM, dKocucTeMa, duocdepa, MeTabOIN3M, MaKpO-
Y MUKPODJIEMEHTBI, O€JIKH, KUPBI, YTIEBOAbl, HYKICHHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U IIOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOpHbIE MOPOAbI, MOJIE3HbIE NCKONAeMble, TOIINBO,
pecypchl.

TexHoIorus: XUMUYECKasi MTPOMBILIJIEHHOCTh, METAJUIYPIUs, CTPOUTENIbHBIC
MaTepUAJIbl, CEIbCKOXO3IUCTBEHHOE ITPOU3BOJICTBO, MUILIEBAs ITPOMBIIIJIEHHOCTb,
dapmarieBTHUECKAs IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKUX



[npcraparoB, IMIMPOU3BOACTBO KOHCTPYKHHOHHBLIX MATCPpHUAIOB, JJICKTPOHHAA
IMPOMBIIIJIICHHOCTb, HAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHNN
HA YTJIVBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-ACATEIHLHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMsI BBIIEICHBI CJIEAYIOUIME COCTABJISIONIME: OCO3HAaHUE
OOyYarOIIMMHUCSE POCCHUHCKOM TpakIaHCKOM MJACHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICIICHUIO; HaJTuYle MOTUBALIUU K
O0y4YeHHUIO; TOTOBHOCTh U CIOCOOHOCTh OOYYarOIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBWJIaMH W HOPMaMu TMOBEACHUS; HaIU4He
IPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPhI; CIIOCOOHOCTh CTaBUTh LIEJIHU U CTPOUTH
KU3HEHHBIE TUUIaHBbI.

JInyHOCTHBIE pe3yJIbTaTbl OCBOEHUS MpeaMeTa «XHUMHUS»  OTpakaroT
c(OPMHUPOBAHHOCTh OMbITA IO3HABATEILHOM UM TNPAKTUYECKON NESITEIbHOCTU
oOyuaroluxcs B MPoLecce peaan3anuu 00pa3oBaTeIbHON JesTebHOCTH.

JIMYHOCTHBIE pe3yibTaTbl OCBOCHMSI IMpeaAMeTa «XHUMHUS» OTPakaroT
c(OpPMHUPOBAHHOCTh OMbITA IO3HABATEILHOM U TNPAKTUYECKON NESITeIbHOCTH
oOy4Jaronmxcsi B Mpoliecce peaau3aiuu o0pa3oBaTEIbHOU NESITEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

NPEJCTaBICHUS] O COIMATBHBIX HOPMax M TPaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATENbHOCTH IMPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YUYEOHBIX M TO3HABATENbHBIX 3ajay, BBINOJIHEHUU
XUMHYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U
apryMEHTHI IpYTHX MIPU aHAIHU3€ PAa3INYHbIX BUJIOB YUECOHOH 1€ATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHUSA:

IEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OTE€YECTBEHHOW XUMUMU;

yBaXEHHsI K TPOIlECCYy TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTUUECKOTO
OPUJIOKEHUSI XUMHH, OCO3HAHHsS TOTrO, 4YTO JaHHbIE HAYKH €CTb pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIUBBIX  SKCHEPUMEHTAJIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYE€HBIX U MPAKTUKOB;



MHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B TMOJYYEHHUH U MOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPETOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalllH, CBSI3aHHbIE C XUMUUYECKUMU SIBJICHUSAMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIIKM CBOMX TOBApHILEH C
NO3ULHAKA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHHMS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoOBaHHSs KYJAbTYPbI 310POBb:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHoro oOpa3a >KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmto/ieHrs TpaBui O€30MacHOro OOpallleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NMOHUMAHUS LEHHOCTHM TpaBWl HMHAMBUAYAJBHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIMIX, YTPOKAIOIINX 30POBBIO U )KU3HH JIIOJEH;

OCO3HAHUSl MOCIEACTBUM W HENPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
NEeSTENIbHOCTH, OOILIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
NEesTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE€ B PEHICHUH MPaKTUYECKUX 3aaad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YyUYEHHIO Npo(deccuid pa3auyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS NTPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXXEHUS K TPy, JIIOJSIM TPyAa U pe3yibTaTaM TPyAOBOU AEATEIBHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOpY HMHAMBHUIYAJIbHON TpaeKTOpUU
oOpazoBaHus, Oyaymieil mpodeccur W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
nmoTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU LEJIEeCOO0Pa3HOT0 OTHOILIEHUS K MPHUPOAEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HH Ha 3EMIIE;

NOHMMAHUA TJIO0AJBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIIMSHUA
HPKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COMATBHOU CPEbL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOJIB30BAaHUSA JOCTHXKEHUW XUMHH  JUIS
pELIEHHS] BOIPOCOB PAllMOHAIIBHOTO IPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JACHUCTBUM, MPUHOCSIIIMX BpEl  OKPY’KAIOILIEH
NPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh HUX;

HaJIM4Yus Pa3BUTOr0 3KOJIOTHYECKOT0 MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OTbITa JEATeIIbHOCTH AKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABaTEJIbHOM, KOMMYHUKATUBHONW M COLIMAIBHOM
MPAKTUKE, CIIOCOOHOCTH ¥ yMEHUS AaKTUBHO MPOTHUBOCTOSTH HACOJIOTHUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHU 1 OOLIECTBEHHOUN MPAKTUKU;

MOHUMAaHUS CHeNU(PUKA XUMHH KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUM PAIMOHATIBHOTO HAYYHOTO MBIIIEHUS, CO3/JaHUM IIEJIOCTHOTO
MpecTaBIeHus] 00 OKpYXkKaloleM MHUpPE Kak O €IMHCTBE MPHUPOJbI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJieM COXpaHEHUs
MPUPOTHOTO PABHOBECHUSI;

yOSXKIIEHHOCTH B  0CO0OM 3HAYUMOCTH XHMHH JUISI COBPEMEHHOMU
UMBWIN3ALMU: B €€ TIyMaHUCTHYECKON HAMpPABICHHOCTH U BaXXHOHM pOJH B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPhl, B PEIICHUH TJ00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUTIEBON M DKOJIOTMYECKOW 0€30MMacHOCTH, B Pa3BUTHH MEIAMIIMHBI, 00€CIIeueHNN
YCJIOBHM YCHENTHOTO TPYy/Aa U AKOJOTHYECKH KOM(DOPTHOM KU3HH KaXKIOTO WICHA
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TOHMMAaHUA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHU MCHOJIb30BATh
MoJTydyaeMble 3HAHUA JIJIsl aHAIu3a U OOBSICHEHUS SIBIICHUM OKPY’KAIOIIEro MUpa 1
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAay4dHbIX (DaKTOB U MMEIONMUXCS JIaHHBIX C [EJIbI0 TOJIyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HMCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHust mpo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0OBATENIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K 0OCOOCHHOCTSIM TpPy/Aa B pa3lnyHbIX cdepax MmpodeccrnoHaTbHOMI
NEeATEIbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDI

MertanpeaMeTHble pe3yabTaTbl OCBOCHUSI IPOTPAMMBI 10 XMMHHU HA YPOBHE
cpeaHero o61ero 0opa3oBaHus BKIIOYAIOT:

3HAYUMMbIE IS dbopmupoBaHus MHUPOBO33PEHUSA oOy4Jaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSATHSA, OTPaXKAIOIINE
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUu(PUKYy METOJIOB IO3HAHUS,
UCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBICHUE,
poliecc, CUCTeMa, Hay4YHbIM (hakT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeIOBaHUE, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC yueOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIC,

pEryJsiTUBHbIE), o0ecreynBaoIne (dbopmHpoBaHue (GyHKIHMOHATBHOM
TPaMOTHOCTH M COL[MAIIBHON KOMIIETEHLIMN 00y4JaroIuXcs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JI30BAaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M yHUBEpPCAIbHBIC y4eOHBIC
JICUCTBUS B MIO3HABATEJIBHON U COLUAILHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH ~ TIO3HABaTEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJISTHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUA

1) 6a30Bble JJOrHYeCKHE TeHCTBUS:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNEeNATh IETU JEATCILHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HUX
JTOCTHKCHHSI, COOTHOCUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJB30BaTh IPH OCBOCHHHM 3HAHUK MPUEMBI JIOTHYECKOTO MBIIIJICHUS:
BBIICNIATh XapaKTepHbIE MPU3HAKWA TIOHSITHH W YCTAHABIUBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME MOHITHUS JJIsI OOBSICHEHUS OTJIEIbHBIX (PAKTOB U
SIBJICHMU;

BBEIOMPATh OCHOBAaHWUS W KPUTEPHH I KIACCH(PUKAIIMA BEMIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHABJIMBATh TPUUYMHHO-CJICJACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTHUECKHE pacCCYKIeHUs (MHIyKTUBHBIC, TEAyKTUBHBEIE, TIO
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PacCMaTPHUBAEMBIX
SIBJICHUSIX, (DOPMYTTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSATH B MPOIECCE MO3HAHUS HCIOJIB3YEMble B XUMHHU CHUMBOJIHUYCCKHE
(3HAaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XHUMHYECKOU



peakiuy — MpU PEIICHUH Y4YEeOHBIX MO3HABATEIBHBIX M IMPAKTHUUECKUX 3ajad,
MPUMEHSTh HA3BaHHBIE MOJICIIbHBIC TTPEICTABIICHUS ISl BBISIBICHUS XapaKTePHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUCCKUX PEAKITHH.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIQJIETh OCHOBAaMU METOJIOB HAYyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKkuuii;

(bopMyIUpPOBATH LIEJIU U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh IOCTABIEHHBIE
U CaMOCTOSTEIBHO C(OPMYJIHPOBAHHBIE BOIPOCHl B KAYECTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THUIIOTE3HI MO MPOBEPKE MPABMIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUIA,

BJIAJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOJII0JATh 33 XOA0M
npolecca, CaMOCTOSATENbHO MPOrHO3MPOBATh €r0 Pe3ysbTaT, (OpMYJIUPOBATH
00001IeHHS ¥ BBIBOABI OTHOCUTENILHO JTOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOJICIIaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENbCKOM H  MPOEKTHOMN
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTHUYECKUX 3a/]ad, NPUMEHEHUIO Pa3InYHBIX
METO/IOB IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPHUCHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX WHMopMaruu (Hay4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOIO COJEP)KaHMs, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(POPMAIIHMIO PA3IMYHBIX BUAOB U (OpM
MIPE/ICTABIICHHUSI, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

bopMyIUpPOBATh 3alpPOCHl U MPUMEHATH PA3TUYHBIE METOJIbI MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAUMOW [Jisi BBINOJIHEHUS YYEOHBIX 3ajay
OIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCIHOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIBHYIO  (GOpMY  MPEACTABICHHUS
uH(popmanuu (cxeMbl, rpaduku, T1arpaMmbl, TAOJIUILIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KAyeCTBE CpeAcTBa Mpu padoTe cC
XUMUYECKON uH(OpMaIMel: MPUMEHATh MEXIpeaMeTHbie ((pusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIHNYCCKHUC CPCACTBA HAT'JIIAHOCTH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXAaeMOM TEMbI B X0/ TUAJIOTa /WU
JIUCKYCCHH, BBICKA3bIBaTh UieH, GOPMYIMPOBATH CBOM MPEIJIOKECHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NTPEAJIOKEHHON 3aa4H;

BBICTYIIaTh C TIPE3CHTAIlMEH pPe3yJIbTaTOB IMO3HABATEIIBHON JIEATEIHPHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO HIIH COBMECTHO CO CBEPCTHHKAMHU IPH BBIMIOJTHCHUH
XUMHYECKOT'O 3KCICPUMEHTA, MPAKTUYECKOW pabOTHI IO HMCCJICIOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, Peaiu3alii Y4eOHOTo MpoeKTa, U GOPMYJTUPOBATH BHIBOIBI
10 pe3yjbTaTaM MPOBEIACHHBIX HCCIICOBAHHIA TMyTEM COTJIACOBAHHS TO3UIMHA B
X0J1e 00CyX)AeHUS 1 OOMEHAa MHECHHUSMH.

PerynsiTuBHbIC YHHBeEpCaJbHble Y4eOHbIe JeHCTBHSA:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBISATH CBOIO IO3HABATEJIbHYIO
NesITeIbHOCTD, Ompeneisist e€ Ledd W 3aJayd, KOHTPOJIMPOBATb U IO Mepe
HEOOXOJIUMOCTH KOPPEKTHUPOBAaTh MpeajiaraéMblii  alroOpuT™M JACHCTBHM TpuU
BBIMIOJTHEHUH Y4YEeOHBIX W HCCIENOBATEeNbCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ (dEeKTUBHBIN CHOCOO HMX pEIIeHHs C YYETOM IMOJIyYeHHS HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUECKUX PEaKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb JESATEIHLHOCTH Ha OCHOBE CaMoOaHaIu3a H
CaMOOIICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUH Ha YTIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUYECKUE
JUTSL y9eOHOTO MpeaMeTa « XUMHEs HaydHbIC 3HAHUS, YMEHHS U CTIOCOOBI JICHCTBHIA
110 OCBOCHHIO, MHTEPIPETAIMU U MPeoOpa30OBaHUIO 3HAHWH, BHUIBI JACSITEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWA B PA3IUYHBIX yUEeOHBIX
CUTYaIMsIX, a TAKXKE B PEabHBIX KU3HECHHBIX CUTYaIUsAX, CBI3aHHBIX ¢ XUMHUEH. B
mporpaMme IO XHMHH TPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUSI.

10 KUIIACC

[IpenMeTHble pe3ysibTaThl OCBOEHMS Kypca «OpraHuyeckas XUMHSI»
OTPAXKAOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECTE€ M 3HAYEHUU OPraHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CIEYEHUU yCTONYMBOIO
pPa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM IKOJIOTHYECKON, SHEPIETUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpUasOB,
HOBBIX HUCTOYHUKOB JHEPIUH, B o0ecrieueHnu palMOHAIBHOTO
IPUPOJONOIb30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYyJIbTYpbl
YEeJIOBEeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3JI0POBBIO ¥ IPUPOJHOU CPEE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAOIIME MOHATHUSI — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAsS
oboyouka aroma, S-, P-, 0-aromMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTanel, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHbINA 00BEM, YIIIEPOJIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynna, pajaukaig, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), HM30MEpPHsI CTPYKTypHas M HPOCTPAHCTBEHHAas (reomMeTpuyeckKas,
ONTHYECKasi), HM30MEPbI, TOMOJOTMYECKHA psl, TOMOJIOTH, YIJIEBOJAOPOMBI,
KHCIIOPOJ- U a30TCOJAEPKAILNE OPraHUYECKHE COCIUHEHUsS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJSIDHBIE COCIWHEHHMS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3axkoH Jl. M. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKHX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS
Y TIPEeBpalICHUS DSHEPIMM IPU XUMUYECKHX pEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIXKAIIHEe B OCHOBE
NOHUMAaHUSI MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUI; MpPeCTaBICHUS
O MEXaHU3MaX XHWMHYECKHX pEaKIuh, TEPMOJMHAMHYECKUX W KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3aHMHOM BJIMSHUM aTOMOB U I'PYIIT aTOMOB
B MOJIEKYJIaxX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dektsl, opuentantsl | u Il pona);
(akTOJIOTHYECKUE CBEICHHUS O CBOMCTBAaX, COCTaBE, MOJYYEHHH U O€30MacCHOM
UCIOJIb30BAaHUU BAXKHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUYECKOU
NEeATEIbHOCTH  YeJOBEeKa, OOMX  HAyYHBIX NPUHOUIAX  XHMHYECKOIO
IIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJA, IEPEPAOOTKH HEPTH);

c(OpPMUPOBAHHOCTh YMEHUIl: BBISABIATH XapaKTepHbIC MPHU3HAKKA MOHSTHH,
YCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME IOHATHUS NpU
ONMCAHUM COCTaBa, CTPOCHUS U CBOWCTB OPTAaHMYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsi COCTABJICHUS MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUUECKUX
BEILECTB;

COCTABJISITh YPAaBHEHUSI XMMHUYECKUX PEAKIMA U PACKPHIBATH UX CYUIHOCTD:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOTO ©OajaHca »dTUX peakUuil, peakuuil HOHHOrO OOMEHa WYyTEM
COCTABJICHHSI MX MOJIHBIX M COKPAIEHHBIX HOHHBIX YPAaBHEHMIA;



W3rOTaBIMBATH MOJICIH MOJICKYJl OPTaHUYECKUX BEIIECTB JJISl WILTIOCTPAIINN
UX XUMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMCHHI: yCTaHABIMBATH MPUHAICKHOCTh H3YYCHHBIX
OPraHWYECKUX BEIIECTB IO HMX COCTAaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCy/TpynIie COEJUHEHWM, JaBaTb UM Ha3BaHHUS IO CHUCTEMAaTUYECKOU
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUATILHBICE HA3BaHUS IS OTIEIHHBIX
MIPEACTaBUTEIICH OPraHWYCCKUX BEIIECTB (ITHICH, alleTHUIICH, TOJYOJI, TJIHIICPHH,
ATWJICHTIUKOIb, (EHON, (OpMaIbICTH/I, aleTaabICTH/, aleTOH, MYypaBbHHAs
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAS, TATbMUTHHOBAST KUCIIOTHI,
TJIMIMH, aJlaHuH, MaJibTo3a, (PpyKTO3a, aHWJINH, TUBUHWI, U30IPEH, XJIOPOMPEH,
CTUPOJI U JIPYTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI OMNPEACNATh BHUJ XHUMHUYECKOW CBSI3U B
OpPraHWYECKUX COCIUHCHUSX (KOBAJICHTHAsS W WOHHAS CBS3b, G- U T-CBA3b,
BOJIOPO/JIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TMPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOCHUS;

cOPMHUPOBAHHOCT,  YMEHHMH  XapaKTepU30BaThb  COCTaB, CTPOCHHE,
bu3nYecKue M XUMHUYECKHE CBOWCTBA TUIMHUYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: aJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKHX YTJEBOAOPOJOB, CIUPTOB, aJIbJICTHIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN 1
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JW- W TOJUCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKHX PpEAKIHUA C HCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OPMHUPOBAHHOCTh, yMEHHUS IMOATBEPXKIAaTh HAa KOHKPETHBIX TpHUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTAaHMYECKUX COSAUHEHUHN OT
KPAaTHOCTH ¥ THIA KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BJIUSTHUSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIJIEBOJIOPOIHOTO
ChIpbsi (He(dTh, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB TIEPEepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIQJICHUSI CHCTEMOW 3HAHMI O €CTECTBEHHO-HAYYHBIX
METO/aX TMO3HAHUSl — HAOJIIOJCHUH, U3MEPEHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICJICHHOM) M YMEHUS PUMEHSTH 3TH 3HAHMS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTENILHON JCATENBPHOCTH — aHajJu3 WM CHHTE3, CpaBHEHUE, O00O0OIIeHHeE,



CUCTEMATU3AlIMIO, BBISIBICHUE NMPUUYUHHO-CIEACTBEHHBIX CBS3€H — A U3y4EHUs
CBOMCTB BELLIECTB M XUMUYECKUX PEAKIIUIL;

c(OPMUPOBAHHOCTh YMEHUU: BBISBISATH B3aUMOCBA3h XUMUUYECKUX 3HAHUU C
MNOHATUSAMU M TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHbIX MPEIMETOB s
0ojiee OCO3HAHHOIO MMOHUMAaHMs CYIIHOCTHM MaTepuajIbHOIO0 E€IUHCTBA MUpA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHMS O OPraHUYECKOW XUMHUH AJi1 OOBACHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHMH: TMPOBOJUTH PACYETHI MO XUMHUYECKHUM
dbopMysiaM U ypaBHEHHUSM XUMHUECKHUX PEAKIHM C HUCIOJIb30BaHUEM (DU3MUECKHUX
BeIMUMH (Macca, 0O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacyEThl MO0 HAXOXKJICHUI0 XUMHUYECKOU
(GopMyJibl BellecTBa IO M3BECTHBIM MAacCOBBIM JOJSIM XMMHYECKHUX 3JIEMEHTOB,
IPOAYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHII: MPOTHO3UPOBAThH, AHATM3UPOBATh U OLICHUBATH
C TMO3ULUKA  DKOJIOTUYECKOM  Oe30IacHOCTM  IMOCJHEACTBUS ~ OBITOBOM U
IPOU3BOJACTBEHHONW JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILECTB, UCMOJIb30BATh MOJYYEHHbIC 3HAHUA AJI1 IPUHITUS TPAMOTHBIX PELICHUN
npo0JIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHUH: CaAMOCTOSITENIbHO IUIAHUPOBATh W MPOBOAMTH
XUMUYECKANA SKCIEPUMEHT (IIOJIyYEHUE W H3YyYEHHE CBOMCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbIE pEAKIMU YIJIEBOJOPOAOB pPA3IUYHBIX KJIAacCOB U
KHCIIOPOJCOIEPKAINX OPraHMYECKUX BEILECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lad [0 PACIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOIIOAEHUEM MPaBHII
Oe3omacHOro oOpallleHusi C BelleCTBaMU U JaOOPaTOpHBIM 000pPYAOBAHUEM,
(GopMyJIMpOBaTh 1LEJb HCCIENOBAHUS, NPEIACTaBISATh B pa3IMUHON (opme
PE3yJIbTaThl SKCIIEPUMEHTA, AHAIU3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUIA:

cOOJII01aTh MPaBHJIa IKOJIOTHYECKHU 11eJ1eCO00pa3HOro MOBEACHUS B OBITY H
TPYJIOBOM NIE€ATENLHOCTH B LIEJIAX COXPAHEHUS CBOETO 3J0pPOBbSA, OKPY’KaroIIEh
MIPUPOJTHOM CPEbl U JOCTHKEHUS €€ YCTOMUYMBOIO PA3BUTHS;

OCO3HAaBaTh OIIACHOCTb TOKCHYECKOI'O JEWCTBUS Ha JKHUBBIE OpPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHUMAs cMbIci nmokazarens [1J1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh NMPUMEHEHUSI OPraHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILLIEHUSI PUCK-TIONb3a;

c(OPMUPOBAHHOCTh YMEHHUN: OCYIIECTBISITh II€JICHANPABICHHBIM TOUCK
XUMHUYECKON MH(OpPMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4Has
JUTEpaTypa, CpeacTBa MaccoBoil nHGopmanuu, MIHTepHET U apyrue), KpUTUHYECKU
aHaJIM3UPOBATh XUMUYECKYI0 MH(POpMAIUIO, niepepadbaTbiBaTh €€ U UCHOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW Y4eOHOM 3a1auei.



11 KJTACC

[IpeameTHbie pe3ynbTaThl OCBOeHUs Kypca «OOImas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEJCTABIECHUN: O MAaTEpUAIbHOM €IWHCTBE MHUPA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ U 3HAYEHUU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ poJid B 00ECHEYEHUH yCTOWYHBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM 3KOJOTMYECKOM, PHEPreTUYECKO M MUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHHM HOBBIX MaTEPHAIOB, HOBBIX
VCTOYHHKOB SHEPIHH, B OOECHEYEHUH PALMOHAIBHOIO IPHUPOAOIOIb30BaHUS, B
(GbopMUPOBAaHUKM MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YellOBEKa, a TakKkKe
HKOJIOTMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3I0pPOBBIO M HPUPOIAHOU

cpene;
BJIQJICHAC  CHCTEMOH  XUMHYECKMX  3HAHUH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONIUE IMOHATHS — XWMWYCCKHUH JJIEMEHT, aToM, SJIpO aToMa,

U30TOIIbI, DJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHMS aroMa, TUOpHAu3ais aTOMHBIX OpOWUTaliei, WOH,
MOJIEKYJIa, BaJICHTHOCTh, AJEKTPOOTPUIATEIBLHOCTh, CTENEHb  OKHUCICHUS,
XUMHUYECKass CBsi3b (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKas, BOJIOPOJIHAs),
KpUCTaJUIMYecKass peméTka, XUMHYeCKash pPEakiys, pacTBOP, DJICKTPOJIMTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJUTHYECKAs JAUCCOLMAIUSA, CTENEeHb JIHUCCOIMAIINH,
BOJIOPOJIHBIN TIOKa3aTeb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKON peakIuu, XUMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS ANEKTPOJUTHYECKOW HUCCOLMAIUHU, MEPUOIUUYECKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacCChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU TIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUU SI3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBICHUM;  COBPEMEHHBIC
MPEJCTABJICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHHW3MaX XUMHYECKUX
peakuuii, TEPMOAUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKaHUs, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKUE CBEICHUS O CBOMCTBAx, COCTaBe, MOJYy4YEHUHM U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATEIPHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKW TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJb30BAaTh COOTBETCTBYIOUIME MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;



c()OPMUPOBAHHOCTb YMEHHUSI MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUM XHMMHUYECKUX peaklui,
cucremarndeckyro HomeHkIatypy (IUPAC) u TpuBnansHbie Ha3BaHUS OTACIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEACIIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOM CBS3M (KOBaJCHTHAs,
WOHHAsl, METaJJIMYEeCKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW  pelETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAUIMUECKOM peméTrku, OOMEHHBIM u
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pPAa30BaHMsI KOBAJIEGHTHOU CBSA3H;

c()OPMUPOBAHHOCTb ~ YMEHHMI:  KJIaccU(PUUUPOBATh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIUU IO PA3JIMYHBIM NpU3HAKaM (YUCITY
U COCTaBYy pEarupyrolinx BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTEIIEHEW OKHCIEHUS 3JIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTanu3aropa U
JPYTHE); CAMOCTOATEIbHO BHIOMPAaTh OCHOBAHUS M KPUTEPUU NS KilacCU(UKALUU
M3YYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH;

c(OpMHUPOBAHHOCTh YMEHUS PACKPbIBATh CMBICI MEPUOIUYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QDYHKIUY;

c(OPMUPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX DJJIIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[lepuomnueckor  cucremsr  J[.H. MeHpeneena, VCHONB3Ysl  IOHATUSA
«IHEPreTHYECKHE YPOBHMY», «IHEPTETHUECKHE MOAYPOBHM», «S-, P-, 0-aTOMHbIC
opOUTaIN», «OCHOBHOE M BO30YKIEHHOE SHEPIETUUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHYECKHMX 3JIEMEHTOB U MX
coeMHEHN 1o nepuogaM u rpynnaMm Ilepuonmueckont cucremsr [l W.
MeHnneneeBa, BAJICHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHUS
WX JICKTPOHHBIX 000JI0YEK;

cOPMHUPOBAHHOCTh YMEHMI: XapakTepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  Pa3jIMUHBIX  KJIACCOB,  IOATBEPKIATh
CYLIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUM;

cOPMUPOBAHHOCTh ~YMEHHUSI PACKPbIBaTh CYIIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA MMOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OayiaHca
ATUX peakIuii; peakiuil HMOHHOrO OOMEHa MyTEM COCTaBJIEHUS WX TMOJHBIX U
COKpPALIEHHBIX  HMOHHBIX  YpPaBHEHHUM;  peakuud  TUAPOJN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUICKCOB ITUHKA U ATFOMUHUSA );



C()OPMUPOBAHHOCTb YMEHHS OOBACHATH 3aKOHOMEPHOCTU IPOTEKAHUs
XMMHUYECKUX pEaKUui ¢ y4ETOM HX HHEPreTHMUECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHHUsI CKOPOCTHM XHMHUYECKOW pEaKIMH B 3aBHCHUMOCTH OT pPa3jIHMYHBIX
(bakTOpoB, a TAKKE XapaKTep CMEIICHUS XUMUIECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aercTBull (mpuHuui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTb XUMHUYECKHE PpEaKIIMH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOMYyYeHUs! CEpHOW KHCIIOTHI, aMMHAaKa,
oOIIMe Hay4yHbIEe MPHUHIMIBI XUMHUYECKHUX MPOU3BOJCTB; II€IeCO00Pa3HOCTh
IPUMEHEHUS HEOPraHMYECKHUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU
3pEHUs] COOTHOIICHUSI PUCK-TIOJNB3a;

C()OPMUPOBAHHOCTh BJAJECHUS CHUCTEMOM 3HAHUN O METOJaX HAY4YHOI'O
NO3HAHUsS SIBICHUA MPUPOAbI — HAOJIOJEHUE, H3MEPEHUE, MOJECIUPOBAHUE,
IKCIIEPUMEHT (PEabHBI U MBICIICHHBIH ), HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSATH 3TU 3HAHMSI TIPU SKCTIIEPUMEHTAILHOM UCCIIEIOBAaHUH BEIIECTB
U Juisi OOBSICHEHUS XUMHYECKHMX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJE,
IPAKTUYECKOHN JEATEIbHOCTU YEJIOBEKA U B IOBCEJHEBHOM KU3HU;

c(OpPMUPOBAHHOCTh YMEHHMSI BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHSATUSIMH W TIPEACTABICHUSMHU JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJjiee OCO3HAHHOTO TOHUMaHUsl MaTepUaIbHOIO €MHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHS TPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHSATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHLIEHTPALUSD;
Macchl BEUIECTBA WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIIOBOro 3(deKra
peaxkiuy; 3Hau€HUs BOJOPOJHOTO IMOKa3zaTessl PacTBOPOB KHUCIOT M IIeNouel ¢
U3BECTHON CTENEHbIO IUCCOLMALMU; Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
OPOAYKTAa PEAKLUH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PACTBOpA C
ONpeeIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JIaHO B HU30BITKE
(MMeeT mpUMECH); JOJM BBIXOJA MPOAYKTAa pEaKIUH; OOBbEMHBIX OTHOLIEHUH
ra3os;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh W IPOBOAUTH
XUMUYECKUN  OKCHEpUMEHT  (IPOBEICHME  pPEaKIMid  HOHHOTO  OOMEHa,
MOATBEPKJIECHNE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, OMPEACIICHHUE
CpeIsl PAcTBOPOB BEIIECTB C TIOMOIIBIO WHIUKATOPOB, W3YYCHHE BIUSHUS
pa3nuuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOM  pEaKkIuH, pelIeHHe
OKCIEPUMEHTAIBHBIX 3a7au 1o Temam «Mertamey u «Hemeramib») ¢
COOJII0/IEHUEM TpaBUil 0€30MacHOro OoOpalleHHs C BEUIECTBAMU U JaOOPaTOPHBIM
obopynoBaHueM, (OpMyJUpOBaTh I1I€Jb  HMCCJCJAOBaHUSA, MPEACTABIATH B
pa3nuuHoOil opme pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATh UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIIOIaTh MpaBuUja MOJIH30BAHUS XUMHUUYECKOM
MOoCyZIoM M Ja0opaTOpHBIM O00O0pyJO0BaHHEM, OOpaIlleHUs] C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH [0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, YKOJOTUYECKH 11€JIeCO00pa3HOr0 TMOBEACHUS B OBITY W TPYJOBOMU
JEATENBHOCTH B LENSAX COXPAHEHHS] CBOETO 3JI0POBbs, OKPYXKAIOIIEH NPUPOAHON
Cpellbl W JOCTHXEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATh OIACHOCTh
TOKCHUYECKOIO JICMCTBUS HA >KUBBIC OPraHU3Mbl OINPEIICIEHHBIX HEOPTaHUYECKUX
BCILIECTB, MOHUMAas cMbIc noka3zarens 11/IK;

c(OPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATh IEJCHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasl U y4eOHO-HaydHas
JuTepaTypa, cpeAcTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpPMAIIUIO, TiepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C MTOCTABIICHHOW y4eOHOH 3a/1aueH.
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Paspnen S. BoicokoMoOJIeKy IsIpHbIE COCAHHEHUS

51 BricokoMoneKysipHbIE COeTMHEHHS 6

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102



11 KVIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiesioB U TeM ungposBbie
Ne n/m P Konrtpoabubie IlpakTHueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XUMHUYECKUX 9
anemeHToB 1. . Meneneena
12 Crpoenue BeniectBa. MHOroobpasue 1 1
BEILIECTB
1.3 XUMHUYECKUE PEaKIHN 19 1 3
Htoro no pazneny 39
Paznen 2. Heoprannueckasi xummusi
2.1 Hemeranmst 31 1 3
2.2 Mertamibl 23 2
Hroro no pasneny 54
Pa3nen 3. Xumus o :KN3HbL
31 MeTobl TO3HAHUS B XUMUU. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoububie  IIpakTHueckue
n/n Bceero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypchl

[IpenmeT u 3HaUY€HNE OPraHUYECKON
XUMHH, TIPEJICTABICHHE O MHOT000pazuu 1
OpPraHUYECKUX COCTMHEHUN

DJNEeKTPOHHOE CTPOCHUE aTOMa yTIiiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHUS ). 1
BajieHTHBIE BO3MOXHOCTH aTOMa yriepoJia

XuMHUecKas CBSI3b B OpTaHUYCCKUX
coequHEeHMsIX. Mexanu3Mbl 00pa3oBaHus
KOBaJICHTHOM CBSI3M, CIOCOOBI pa3pbiBa
CBA3EH

Teopust cTpoeHUsE OPraHUuYECKUX
coenquHeHuit A. M. bytieposa

Bunel nzomepun: CTpykTypHasi,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ HEKTH B MOJIEKYJIaX OPraHMYECKIX
COCIMHECHUH

[IpencraBnenne o kaccupuKanuy U
cuctemaruueckas HomeHknarypa (IUPAC) 1
OpPTaHUYECKUX BEIIECTB

Knaccudukanms peakiuii B opraHU4eCcKOi
XUMHH



10

11

12

Cucremarusanus 1 0000ILIEHUE 3HAHUH 10
TEME

AJKaHBI: TOMOJIOTHUECKHH psiJl, oO1Ias
dbopmysa, HOMEHKJIATypa U U30MEpusl,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

dusnueckre 1 XUMHUYECKHE CBOMCTBA
AJIKAaHOB

HaxoxneHnue ankaHoOB B IPUPOJIE.
CriocoOsl MoJTy4eHus: U IpUMEHEHUe
AJIKaHOB

[Mukmoankansl: oommas Gopmya,
HOMEHKJIATYypa U U30MEPHsi, 0COOCHHOCTH
CTPOEHHS U XUMHUUECKHX CBOMCTB, CIOCOOBI
MOJIYUCHHUA U IPUMCHCHUC

13

14

15

Pemenue pacy€THbIxX 3a1a4 Ha
OIpeJIeIeHUe MOJICKYJIIPHOI (popMyJIbI
OpPraHUYECKOTO BEIIECTBA IO MACCOBBIM
JIOJIIM aTOMOB 3JICMEHTOB, BXOIAIINX B €0
coctaB. CucteMaTusaius 1 0000IeHIE
3HAHWM 10 TEME

AJKEHBI: TOMOJIOTHYECKHA psijl, oO1as
dbopMyIta, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKTypHasi U HUC-TPaHC-U30MEpUs
aJIKCHOB

dusnueckre U XUMHUIECKHIE CBOUCTBA
ankeHoB. [IpaBnno MapkoBHMKOBa



CriocoOblI 1osTyueHHs 1 IPUMEHEHNE

16
aJIKCHOB
[TpakTrueckas padorta Ne 1 mo Teme

17 "[TonyueHue STUICHA ¥ U3yYCHHUE €TO
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 ompeieJICHUE MOJICKYJIIPHON (POPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
AJKaIMEHBI: COTPSDKEHHBIE,

19 W30JIMPOBaHHBIC, KYMYJIHPOBAaHHBIE.
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKHE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 Crioco0bl MoJTy4eHus U IPUMEHEHUe
aJIKaIneHOB
AJIKUHBI: TOMOJIOTUYECKHH PsiJl, 001Ias

99 ¢dbopMyIia, HOMEHKIIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢buznueckue cBoiicTBa

23 XUMHUYECKUE CBOMCTBA AJIKHHOB

24 KauecTBeHHBIC peakiiy Ha TPOHHYIO CBSI3b

o5 CriocoOpl MosTy4eHus: U IpUMEHEHNe
aJIKUHOB

26 Pemmenue 3anau: pacy€Thl 10 ypaBHEHUIO
XUMHYECKON peakinu

97 CucremaTusanus 1 00001IeHNe 3HAaHUH 110
Teme

28 APpPCHBI: TOMOJIOTHICCKUH PsiJl, 001Iast




dopmyIia, HOMEHKIIATypa. DICKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OeH30J1a ¥ TOJTyO1a, UX (PU3UIECKUE
CBOMCTBA

XHUMHUYECKHE CBOMCTBA ApPCHOB: pCaKInn

29
3aMelLIEHUS
XHUMUYECKUE CBOMCTBA aPEHOB: PEAKIIMH

30 MPUCOSANHEHUS, OKUCIICHNE TOMOJIOTOB
OeHzona

31 Oco0eHHOCTH XMMHYECKUX CBOWCTB
CTHpOJIa
Pemenne pac4y€THbIX 3a1a4 HA

32 OTIpeJIeIeHUe MOJIEKYJIIPHON (OpPMYIIbI
OpPraHMYECKOTO BEIIEeCTBA

33 CriocoOsl MoJTy4eHus: U IPUMEHEHUE
apeHOB

34 ['eneTnyeckas CBSA3b MEXAY pPa3InYHBIMU
KJIacCaMH yIJIEBOJOPOJOB
Pacu€Tbl 0 ypaBHEHUSAM XUMHUECKUX

35 peaknuii. Cuctematuzamnus 1 00o01eHrne
3HAHUM MO TEME

36 [Tpupoanstii ra3. [lonytHble HETAHBIC
rassl

37 KameHnHBIi1 yrosip ¥ IpoyKThI €r0
nepepadoTKu
Hedtb u ciocoObI €€ mepepaboTKy.

38 [IpuMeHeHne MpoayKTOB MepepadboTKu

HeTH




39

40

41

42

43

44

45

46

I'eneTnueckas CBA3b MCKAY pa3sindHbIMU
KJlacCaMu yrijieBoaopoa0B

["ajioreHOnpPOM3BOIHBIE YTIICBOIOPOIOB:
AJIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMEIIeHUs rajoreHa

JleiicTBuE 11€JI0UEH Ha
rajoreHnpou3BoJHbIe. B3anmoencTaue
JUTaJIOreHaJIKaHOB C MATHUEM U [IHUHKOM

Cucremarnsamnusg 1 0000IIeHNE 3HAHUHN 10
pazaeny "YrieBogopoasr"

KonTponbnas pabota mo teme
"VrneBonopoasr"

[IpenenbHbIe OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKHM psifl, oO1ias hopmyra,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATypa, KJIacCUPHUKAIIHS,
(dusnueckue cBOcTBa

XHWMHUYECKHE CBOMCTBA MMPEACIIbHBIX
OJHOATOMHBIX CIIMPTOB

Crioco0bl MoJTy4eHus: U IpUMEHEHUe
OJIHOATOMHBIX CITUPTOB

47

48

49

[TpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTH (PU3HUECKUX U
XUMHYECKUX CBOUCTB

MHOroaTOMHBIE CIIUPTHI: ITUIIEHITIMKOIb U
FHI/II_IepI/IH, ux q)HSI/I‘-IeCKI/Ie N XUMHWYCCKHUC
CBOMCTBA

Crioco051 MOJIYYCHHUA U TPUMCHCHUC




MHOT'0aTOMHBIX CITUPTOB

deHoII: CTPOCHHE MOJIEKYJIBI, (PU3UIECKUE

50 .
cBoiicTBa. TOKCHUHOCTH (peHoa

51 XumMudeckue cBoiicTBa (heHoa

59 Crioco0blI MoJTy4eHus: U IPUMEHEHUE
¢benona
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAIBHBIX 33a4 110 TeMe
"Cruptsl U peHob"

54 CucremaTu3aius ¥ 0000IIeHNEe 3HAHUH 110
TeMe
ATnbAerubl U KETOHBI: DJIEKTPOHHOE

55 CTpOeHHE KapOOHUIBLHOU TPYTIIbBL;
TOMOJIOTHUYECKHUE PSIJIbI, 001as popmya,
HU30MEpHsI © HOMCHKJIATypa

56 Anbaeruipl U KeTOHbI: GU3NYECKUE
CBOWCTBA; peaKlMu MPUCOSTUHCHUS

57 Peakunu okucieHus U Ka4eCTBEHHbBIE
pEaKIuu albJIeruI0B U KETOHOB

58 CriocoObl OJTy4eHUs aJibIETUIIOB U
KETOHOB
OAHOOCHOBHEIE MpeIeTbHBIE KAPOOHOBBIC

59 KHMCJIOTBI, 0COOCHHOCTH CTPOCHHUS UX
MOJICKYTT

50 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCIIOT, UX (hU3HUecKue CBOMCTBa

61 XUMHYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT




62

63

OcoOeHHOCTH CBOMCTB MypaBbUHON
KUCJIOTBI. MHOTOOOpa3ue kapOOHOBBIX
KHCJIOT

Oco0EHHOCTH CBOWCTB: HEMPEIEIbHBIX U
apoMaTHUYeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucioT. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

64

65

66

Ilonsrue o IMPOU3BOJHBIX Kap60HOBBIX
KHUCJIOT

CriocoOblI MoJTy4eHus U IPUMEHEHUE
KapOOHOBBIX KHCIOT

CrnoxHble 3(Upbl: TOMOJIOTUYECKUHN PsI,
obmas hopmyia, uzoMepus u
HOMEHKJIaTypa

67

68

69

70

71

du3nyeckue U XMuMHUUECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THbIX 3a7a4: 0 YPaBHEHUIO
XUMHUYECKON peaKkiuu, Ha ONpeeIeHUe
MOJIEKYJISIPHOUM ()OPMYITBI OPraHHYECKOTO
BCIIECTBA

[TpakTrueckas padota Ne 3. Permenue

AKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
"KapOoHnoBsie kuciaoThel. CioxxHbie 3Gupb"

XKupsi: ctpoeHue, GU3NUECKUE U
XUMHUYECKHUE CBOMCTBA (THAPOIIH3)

OCOOEHHOCTH CBOMCTB KHPOB,
COACPpIKAIMX OCTATKU HEMIPECACIIbHBIX



72

73

74

75

76

77

78

79

80

81

82

JKUPHBIX KUCIO0T. JXKupsl B ipupoae

Mpbuta Kak COJTH BBICIITUX KapOOHOBBIX
KHCIIOT, UX Mototiee aeiictsue. [lonstue o
CUHTETUYECKUX MOIOIINX CPEJICTBAX
(CMC)

['eneTnveckas CBsI3b yTi€BOJOPOAOB U
KHCIIOPOJICO/IEPKAIUX OPraHUYECKIX
BEIIECTB

Pacuérel o ypaBHEHUAM XUMUYECKUX
peakuui

Cucremarusanusg 1 00001IeHNEe 3HAHUHN 110
TEME

OO61as xapakTepucTUKa YTIEBOI0B U
KJ1IaccupuKanust yriieBo1oB (MOHO-, U- U
MOJIMCaXapHUbl)

Monocaxapubl: pu3nyecKre CBOMCTBa U
HAXO0XJIEHHUE B IPUPOJIE

IIpumeHeHue TII0KO03bl, €€ 3HaUECHUE B
KHU3HEAESITEIbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, ManbTo3a U
nakTo3a. HaxoxaeHue B npupojie u
IIPUMEHEHHE UCaXapHI0B
[Tonucaxapupl: CTpOEHHE MAKPOMOJIEKYJL,
¢buznyeckre U XuMHUYEeCKHe CBONCTBA,
pUMEHEHNe

[TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacdyeTHsIX 3aa4 Ha
oIpeJieIeHUe O BBIX0/1a IPOIYKTa



83

84

85

86

peaKIyu 0T TEOPETUIECKHA BO3MOKHOTO
Cucrematusanuus 1 0000IIIeHIE 3HAHUN 11O
paznery

Konrponsnas padora no reme
"Kucnoponacoaepkaiiue opraHu4ecKue
coeTuHEHUS "

AMUHBL: KJIaccupUKaIHs, CTPOCHUE
MOJIEKYJ1, 001as popmyuia, usomepus,
HOMEHKJIaTypa U (pu3nyeckue cBOicTBa
XuMHYECKHE CBOMCTBA ann(aTHIECKUX
aMHHOB

87

88

89

90

91

92

93

AHWINH: CTPOEHUE aHWJINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

CrniocoOblI rmosryueHus 1 IPUMEHEHNE
an(paTUIECKUX aMUHOB

AMHMHOKHCIIOTBI: HOMEHKJIATypa 1
nu3oMepusi, (U3NYEeCcKre CBOMCTRA.
OtnenbHbIE MPECTABUTEIH O
AMHUHOKHCJIOT

XUMHYECKHE CBOMCTBA aMHUHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAYCHHE aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOIH3 TETITHIOB

benku xak mpupoHbIE TOJUMEPHI;
CTPYKTYpHhI OEJIKOB

XuMudecKre CBOMCTBA OEIIKOB
A3oTconepiKalue reTepouKInIecKrue

COCOIUHCHMA. HyKHeI/IHOBBIG KHUCJIOTHI:
COCTaB, CTPOCHUC U Ouosiorunyeckas POJib



94

95

[Tpaktuyeckas pabora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 3334 110 TeEMe
"A30TCcoIeprKalIie OpraHun4ecKue
coenrHeHna"

ITpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"Pacrio3zHaBaHuE€ OPraHUYECKUX
coeqrHeHnin"

96

97

98

99

KonrtponsHas pabora no teme
"A30TCcoeprKalIie OpraHu4ecKue
coeTuHEHUS "

OCHOBHBIE TTOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COE€IUHEHUN U
MCTOABI UX CUHTC3a —IIOJIMMCPU3alUAd U
MOJIMKOHACHCAIIUA

[TnacTmaccel. YTunuzamus u nepepadoTka
TIacTUKa

OnacToMephbl: HaTypalbHbIN
CUHTETUYECKUE KayuyKu. Pe3nna

100

101

BomokHna: HAaTypaJIbHbIC, HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepr CIICaJIbHOI'O
Ha3HAa4YCHUA

[TpakTuyeckas pabora Ne 6. Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
"PacniozHaBaHue m1acTMacc ¥ BOJIOKOH"

102

O06001IeHrE U cCUCTEMAaTU3aIIUI
M3YYEHHOT0 MaTepuaa o TeMe
"BricOKOMOJNIEKYJIApHbIE COSTUHEHUS "



OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KVIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tewa ypoka Bcero Kontpospneie  Ipakrueckue f/ll’.’-y‘lel-ll/lﬂ :)lﬁ[()l:liOBaTeJIbele
padoThI padoThI pecypest
Atom. CocTaB aTOMHBIX si7iep. XUMUUECKHMA 1
aneMeHT. M30Tomnsl
CTpoeHue AIIeKTPOHHBIX 000I0YEK aTOMOB, 1
KBaHTOBBIC UHCIIa
Knaccudukanus XuMHUYECKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTHI)
Pacnipenenenue 3eKTPOHOB MO AaTOMHBIM 1
opOuTamsIM
DNEeKTPOHHBIE KOH(UTYpAIIUH aTOMOB
AIIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
DNEeKTPOHHBIE KOH(MUTYpAIIH HOHOB. 1
DNEeKTPOOTPULIATEILHOCTD
[Tepuoanueckuii 3akoH u [leprnonnueckas
CHUCTEMa XUMHUYECKUX 3eMeHToB []. U. 1
Menzeneesa, CBs3b C COBPEMEHHOM TEOpUEH
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiam
Cucremarusanys 1 0000IeHE 3HAHUI 110 1



10

11

12

13

TEMC

Buaer xuMmmdeckon cBI3u. MeXaHU3MBI
00pa3oBaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexmosekyasipHbIe
B3aMMO/ICHCTBUS

BanenTHOCTE ¥ BAJICHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYpbI
MOJIEKYJ C UX TEOMETPHUUECKUM CTPOCHUEM

[IpencraBieHus 0 KOMIUIEKCHBIX
COEJIMHEHUX: COCTaB U HOMEHKJIATypa

BemecTBa MonexynspHOro u
HEMOJIEKYJISIPHOTO CTpOeHUs. THIbl
KPUCTAITIMYECKHUX PELIETOK U CBOICTBA
BEIIECTB

14

15

16

IIonsATHE O TUCIIEPCHBIX CUCTEMAX.
IIpencrasneHue 0 KOJUIOUIHBIX PACTBOPAX

HcTuHHBIE pacTBOPHI: HACHIIICHHbIE U
HEHACBIIICHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatst

CriocoObI BeIpaKeHHS KOHIIEHTPAIUH
pacTBOpOB

17

18

19

Pemenue 3a1a4 ¢ UCTIONBb30BaHUEM MTOHATUI
""MaccoBast 10J1s1 paCTBOPEHHOTO BelecTra',
"MoJIipHasi KOHIIEHTpaIus'"

Knaccudukarus u HoMeHKIaTypa
HEOpPraHMYECKUX BEILECTB

Cucremaruzanys 1 0000IeHYE 3HAHNUI 110
TEME




20

21

22

Konrponsnas padora no remam "CtpoeHue
aroMa. [lepronueckuii 3aKOH U
[lepuonnueckas cuctemMa XUMHYECKUX
sanemenToB J[. 1. Menaeneesa", "Ctpoenue
BelecTBa. MHoroo6pasue Bemiects"

Knaccudukanus XuMHUYECKUX peakiui B
HEOPraHWYECKOW U OPraHuYeCKON XUMUH.
3aK0OH COXpaHEHUsI MaCChI BEIIECTB; 3aKOH
COXpAHEHUs U MIPEBPAIICHUS SHEPTUU IPU
XUMUYECKHUX PEAKITUIX

TernoBbie 3 (HEeKTh XUMUYECKUX PEAKIIHIA.
TepMoXUMHUYECKHE YpaBHEHHS

23

24

25

26

27

Borunciienus o ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TEePMOXUMHUYECKUM YPaBHEHUSIM
CKOopoCTh XMMHUYECKOHN peaklnu, e€
3aBHCHUMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanus u xkatanmu3aropsl

['oMoreHHbI€ U TeTepOreHHbIE PEAKIINU
[TpakTrueckas padora Ne 1 mo Teme
"BausiHue pa3nuuHbIX (GaKTOPOB HA
CKOPOCTh XUMHUYECKOM peakuun"

OO6paTtumbie 1 HEOOPATUMBIE PEAKITUH.
XHUMHYECKOE PABHOBECHE

28

29

[TpakTnueckas padora Ne 2 o teme
"BnustHue pa3nuuHbIX GpakTopoB HaA
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHS "

DnekTponuTHueckas auccouuanus. CuibHbIe
U ciadble IeKTPoauThl. CTeneHb



JUcCconranuu

Nounoe npoussenenne Boasl. Cpeaa BOAHBIX

30 pactBopoB. Bomopoausiii mokazarens (pH)
pactBopa

31 I'maponus couneit. Peakiuu, nmpoTekaromue B
pacTBoOpax 3JIEKTPOJIUTOB
ITpakTnueckas padora Ne 3 1o reme

32 "XUMUYECKUE peaKllui B pacTBOpax
AIEKTPOJIUTOR"
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE

33 peakuuu. BaxHeinme OKUCIUTENN U
BOCCTAHOBUTEIHU

34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO-HOHHOTO)
Oayanca

35 DIIEKTPOIN3 PACTBOPOB U PACIIABOB
BEILIECTB

36 Pemienue 3a1a4 pa3nuyHbIX TUIIOB

37 Pemenne 3aay pa3nuaHbIX TUIIOB

38 CucremaTu3zaius U 0000IIeHHEe 3HAHUHN TI0
Teme "XuMHuueckue peakiuu'

39 KoHTtponbHas padota mo teme "XuMu4eckue
peakuun"
ITonoxenne HemerauioB B [lepuoguueckoit

40 CUCTEME XUMHUYECKHX dneMeHToB []. 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS UX
aToMoB. @u3nUeCcKre CBONCTBA HEMETAIOB

41 AnoTponusi HeMeTauioB (Ha IpUMEpe

KHCJIOPOJIa, cepbl, hocdopa u yriaeposa)




Bonopon: momydenue, pu3ndecKue u

42 XMMHUYECKHE CBOMCTBA. [ MapuIbl
["anmoreHsl: HaXOXKACHHUE B IPUPOJIE, CIIOCOODI

43 noyry4deHus1, GU3NIECKUEe U XUMHUIECCKUE
CBOICTBa
I"anorenoBonopoasl. Baxunernmue

44 KHCJIOPOJICOICPIKAIINE COCTUHECHUS
raJoreHoOB
JlaGopaTopHbie U TPOMBITIIEHHBIE CITOCOOBI

45 MoJTy4deHus TasioreHoB. [IpuMenenne
TaJIOTeHOB U UX COSTMHEHUN
[TpakTuueckas padbota Ne 4. Pemenue

46 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"Tanorensr"
Kucnopon: nabopatopHsie u

47 MIPOMBIIIJICHHBIE CTIOCOOBI MTOTYYCHHSI,
¢du3nueckre U xumMudeckue cBoiicta. O30H.
IIpuMeHeHne KUCIopoia U 030Ha

48 OKcuapl ¥ IEPOKCUIBI

49 Pemenue 3aay pa3nuMuHbIX TUIIOB
Cepa: HaxXOXKJIeHUE B PUPOJIE, CIIOCOOBI

50 NOJTy4YeHHUsI, PU3NUECKUE U XUMUYECKHE
CBOICTBa

51 CepoBoaopo, CyIbGuasl

59 Kucnopoicomepkaniue COeMHCHHS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KUCIIOThI

53 [Tpaktuyeckas padora Ne 5. Pemenue

AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u



eé coequueHus"

A30T: Hax0X/IeHHE B IPUPOJE, CIIOCOOBI

54 noJTy4eHus1, GU3NIECKUE U XUMHIECKUE
CBOMCTBAa. AMMUAK, HUTPUIbI

55 Kucnopopaconepkamme coeTnHEHHS a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [TpumeHeHMe a30Ta M €ro COSAMHEHU.
A3oTHBIE y100peHUs
docdop: HAXOkKAECHUE B IPUPOJIE, CIOCOOBI

57 noJTy4eHus1, GU3NIECKUE U XUMHIECCKUE
cBoiictBa. ®ochuast u Gochun

58 Oxkcuasl hochopa, pocdopcoaepikarue
KucJIOTh. Conu (hochOpHON KHCIIOTHI

59 [Tpumenenue pochopa 1 ero CoeAMHEHU.
®dochopubie y100peHus
[Tpaktuueckas pabora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33/1a4 IO TeMe "A30T u
docdop u ux coenuHeHus"
Yrnepoa: HaxoXJIeHUE B IPUPOJIE,

61 aJUTOTPOITHBIE MOAU(PUKAINH; PU3HIESCKHE 1
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

62 Oxkcup yrinepomaa(ll), 0f<c1/1)1 yraepoaa(lV),
yToJIbHAs KMCIIOTa B €€ COoNn

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
Kpemuwnii: HaxoxaeHNE B IPUPOJIE, CIIOCOOBI

64 MOJTy4eHusl, GU3NYECKUE U XUMUIECKHUE
CBONCTBA

65 Oxkcua kpemuusi(1V), kpemMHHEBasE KHCIIOTA,




66

67

68

69

70

71

72

73
74

75

76

77

CHUJIMKAThI

[IpuMeHeHne KpEMHHMS U €70 COCINHEHHN.
Crexkilo, €ro noyiy4eHue, BUIbI CTEKIIA

Pemenne 3aZla4q pPa3/IMYHbIX THUIIOB

Cucremarusanys 1 0000IeHYE 3HAHNUI 110
teMme "HemeTamnsr"

KonTponbras padora mo Teme "Hemeramisr"

AHanus pe3yJabTaToB KOHTPOJIBLHON pabOTHI,
KOPPEKIHsI OINO0K

ITonoxenne meramios B [lepuogunueckoit
CHUCTEME XUMHUYECKHX DJIEMEHTOB.
OCOOGEHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

OO6mue ¢puznuecKre CBOMCTBA METAIIOB.
[IpuMeHeHre MeTaIOB B OBITY M TEXHUKE

Cnnasel MetaioB. Kopposust MmeranioB
Pemenue 3a1au pa3nuvHbIX TUIIOB

DNEKTPOXUMHUUECKUN Psiji HAIPSKEHUN
MeTamuioB. O0IIMe CIOCOOBI MOTYUYEHUS
METaJlJIOB

O6m1as xapakrepuctruka metauion |A-
rpynsl llepuoanyueckoi cucteMsl
XMMHYECKHX 3JeMeHTOB. HaTpuii n kanuii:
noJrydyeHue, GU3n4ecKue 1 XuMHIECKHe
CBONCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U
UX COeMUHEHNN

O6mas xapaktepuctuka metawioB HA-
rpynnsl [lepuoandeckoi cucTeMbl




78

79

80

81

82

83

84

XUMHUUYECKHX DJIEMEHTOB. Maraui u

KalbpIUil: ony4YeHue, pusnueckue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB M UX COCTUHEHUHN

JXKécTkocTh BOBI M CLIOCOOBI €€ yCTpaHEeHHUs

AIOMUHUH: TIOJy4YeHue, pusndeckue u
XMMHYECKHE CBOWCTBA, IPUMEHEHHE

AmpoTtepHbIe CBOICTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUAPOKCOKOMILIEKCHI AJIFOMUHUS, UX
pUMEHEHHE

Pemenne 3aZla4 pa3/IM4YHbIX THUIIOB

[TpakTnueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Mertasuibl IJ1IaBHBIX OArpymn"

OO0m1as xapakTepUCTUKA METAIIOB
nmo6ouHbIX oArpymn (b-rpymm)
[Teproanueckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB

DuU3NYECKUE U XUMUYECKHE CBOMCTBA Xpoma
" ero COGI[I/IHGHI/If/'I, X IpUMCHCHHEC

85

86

87

Baxueiine coeIMHEHNS] MapTraHla.
[Iepmanranat Kayius, €ro OKUCIUTEIbHbIE
CBONCTBA

®dusnuecKkue 1 XUMUUYECKUE CBOMCTBA XKelle3a
u ero coenuHeHui. [lonyuenue u
[IPUMEHEHHUE CIIJIaBOB XKele3a

dusznyeckre 1 XMUMHUUECKHE CBOMCTBA MEIU U




€€ COeIMHEHU, UX IPUMEHEHUE

duznueckre 1 XUMUYECKHE CBOMCTBA [IMHKA

88 W €r0 COCIMHEHHUH, NX TPUMEHEHHE.
' IpOKCOKOMITIEKCHI IUHKA
[TpakTuueckas padota Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTtasmipl TOOOYHBIX TTOATPYTIT"

90 Pemenue 3a1au pa3nuvHBIX TUIIOB

o1 O060011eHHEe U CUCTEMATU3ALUs U3YYEHHOTO
Marepuana no reme "Metamuib"

92 KonTponbHast pabota mo Teme "MeTtamibr"

93 AHanu3 pe3yJabTaToB KOHTPOJIBHOMN padoTHI,
KOPPEKIHS OMIHOOK
Pounb xumun B o6ecrieyeHuH yCTOWIMBOTO

94 pa3BuTHs 4yesnoBeuecTBa. [lonstue o
HAYYHBIX METOJ]aX UCCIICJOBAHMSI BEIIECTB
Hay4HbIe MpUHITUIIBI OpTaHU3AIHH

95 XUMHUYECKOT0 IPOU3BOICTBA.
[TpoMblIeHHbIE CTIOCOOBI MOTYYeHUS
BaXHEHIIINX BEIIECTB

96 XUMHYECKOE 3arpsAi3HEHUE OKPY KaroIIEH
CPEeIbI U €0 TIOCTICICTBHS

97 XUMHUS U 3J0POBBE YEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

08 Xumus numy. Ponb xumun B obecrieyeHuu
MUIIEBON O€30MaCHOCTH

99 KocmeTrndaeckue u maproMepHBIE CpeacTBa.

britoBasg xumus




XuMHs B CTPOUTENLCTBE. BaskHelne

100 CTPOUTEIIbHBIE U KOHCTPYKLIMOHHbIE
MaTepHabl

101 XUMHS B CEINBCKOM XO3SMCTBE.
Opranuyeckue U MUHEpaJIbHbIE YI00peHHs

102 Cucremaru3zanus u 00001IeHNe 3HAHUHN TI0

TEMEC

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102






YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

KysbmeHko H.E., EpemuH B.B., Nonkos B.A. Xumuna.lna WKOAbHUKOB CTApLUMX KAACCOB M MOCTYNAOLLUX
B BY3bl: YuebHoe nocobune. — MrIY, 2008

e Xumusa, 10 knacc/ Epemun B.B., KyabmeHko H.E., TepeHun B.WU., Opo3aos A.A., JlyHuH B.B.; nog,
peaakumei JlyHuHa B.B., ObuLecTBo ¢ orpaHMYeHHOM 0TBETCTBEHHOCTbIO «JPOPA»; AKUMOHEpHOE
obuwecTBo «M3patenbcTBo «lpocBeweHme» 2022r

* Xumua, 11 knacc/ Epemun B.B., KyabmeHko H.E., [lpo3gos A.A., JlyHuH B.B.; noa pepakumeit JlyHuHa
B.B., O6LecTBO C OrpaHNYEeHHOM OTBETCTBEHHOCTbIO « APOPAY; AKLMOHEPHOE 06LLeCcTBO

«N3patenbcTeo «lpocseweHne» 2022r

METOANYECKHUE MATEPUAJIbI 1JIs1 YAUTEJIA

1. Xumus. NnaHnpyemble pesynbTtaTbl. CUCTEMaA 3a4aHMIA. 8—9 Knacchl: nocobue ana yumtenei
obuieobpasosart. yupexaeHunin / A. A. KasepuHa, P. . UsaHosga, [. 0. lo6poTuH; noa. pea. I. C.
Kosanesoit, O. b. JlornHosol. — M.: MNpoceewteHme. —2013. — 128 c.

2. Xumuma. TemaTn4ecknin KoOHTposb. 8—9 knaccel / A. A. KasepuHa, I'. H. MondaHosa, M. . CHacTuHa. —
M.: HauuoHanbHoe obpasoBaHue, 2022. — 160 c. (PrOC. TemaTUUYECKNIN KOHTPOIb).

3. lo6poTuH A. 0. KoHTponunpyowas GyHKLUMUA LWKOJIbHOTO XMMUYECKOro 3KcnepumeHTa // Xumusa 8
wkone. —2017. — Ne 3.

4. Epbirun 4. M., WnwkuH E. A. MeToamKa pelleHns 3a4ad no XmuMmnn: yueb. nocobue ansa cTyoeHToB
neg. NH-ToB No 6uon. n xum. cney, — M.: MpoceeweHune, 1989. — 176 c.

5. 310THUKOB 3. . XMMUYECKMIH SKCMEPUMEHT KaK cneumouyeckunii metog obyueHus // Nepsoe
ceHTAbps. — 2007. — Ne 24,

6. MosiyaHosa . H., CHactuHa M. I. KoanuecTBeHHble OTHOWEHUA B XMMIUK // XUMUA ANA LKOJbHUKOB.

—2020. — Ne 4.



7. 06wan metoauKa obydyeHns xumum B WwiKkone / P. T. UBaHoBa, H. A. Topoaunosa, A. H0. JobpoThH n
Aap.; nog pea. P. I'. UsaHoBoit. — M.: ipoda, 2008. — 319 c. (Poccuiickana akagemma obpasoBaHuA —
yuutento). A.A. KasepuHa, P.I. MBaHoBa. [n. HopmaTueHan 6a3a xMmmyeckoro obpasoBaHus B cpegHei
LKone.

8.Xumumsa. PelieHne 3a8aHnIi NOBbLILLEHHOTO M BbICOKOTO YPOBHSA C/IOXHOCTU.

KaKk nonyuntb MakcumManbHbli 6ann Ha EMD: yueb. nocobue / A. A. KaBepuHa,

. H. MonyaHoBa, H. B. CeBupuaeHkosa, C. B. CraxaHoBa. — M.: UHTennekT-UeHTp,

2015.-216c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

METOANYECKUE MATEPUANLI A1 YYUTENSA https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/ Bubanortexka LLOK

https://m.edsoo.ru
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