MMHUCTEPCTBO ITPOCBENIEHNS POCCUMCKOU ®EJIEPALIMU
MynununaibHoe OHKETHOE 0011e00pa30BaTEeNbHOE YUPEKICHHUE
ropoJCKOro okpyra TombsarTu

«I1Ikona ¢ yrimyOaeHHbIM U3y4eHHEM OTIENbHBIX MpeaMeToB Ne 70»
[MPUHATA

Ilemarornueckum COBETOM

MBY «IIIkona Ne 70»

[TpoTtokon Ne 1 ot 29.08.2025 r.

YTBEPX/IAIO

N.o. nupexropa MBY «llIxomna Ne 70» O.E. Kapuesa

[Tpuka3z Ne 94/4-o1 ot 29.08.2025 r.

PABOYAS ITPOTPAMMA

(ID 8384825)

y4eOHOT0 IIpeIMeTa « XUMUSD)

(yriyOsieHHBIN YPOBEHB)

115 ooyuarommxes 10-11 kiraccos

r.o. TonbsitTn — 2025

HoxymeHnt ytBepxkaeH npocror DI pykoBoaurens YupexneHus



[TOACHUTEJIBHAA 3AIINCKA

Pabouyas mporpamMma no XMMHM Ha YPOBHE CpeJIHETO 0011ero o0pa3oBaHus
pa3zpabotana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepannny, TpeboBaHUM K pe3yabTaTaM OCBOCHHUS
benepanbHO 00pa3oBaTEILHON MIPOTPAMMBbI CPETHETO OOIIETr0
obpazoBanusa(POIl COO), npeacraBneHHbIX B DeiepaibHOM roCyAapCTBEHHOM
obpazoBatenbHoM cTanaapte COO, ¢ yuérom Konnenuun npemnoiaBaHus
y4eOHOT0 IpeMeTa « XMMHUs» B 00pa3oBaTeNbHbIX Opranu3aiusax Poccuiickoit
denepanyu, pearu3yoIX OCHOBHbIE 00pa30BaTebHbIE IPOTPAMMBI, U
OCHOBHBIX MOJ0KeHUN «CTpareruu pa3BuTus BocnuTanus B Poccuiickoit
®epnepanuu Ha niepuoA 10 2025 roga» (Pacnopsixenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XWUMHSI Ha YPOBHE YIUIyOJIEHHOTO U3YUYEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAyYyHOro oopa3oBanus yvamuxcs 10—11 kmaccos. M3yuenue
npeaMeTa, peannuzyeMoe B yCIoBUAX JudPpepeHIInpoBaHHOT0, MPOGUIBHOTO
oOy4eHHsl, MPU3BAHO 00ECIIEYUTh 00IIe00pa30BaTENbHYIO U OOIIEKYIbTYPHYIO
HOJIFOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYO JUIsl aJanTallMy UX K ObICTPO
MEHSIOLIUMCS YCIOBUSAM U3HU B COLIMYME, a TAKXKeE JIJIs IPOIOJKEHUST 00yUeHuUs
B OpraHM3alusIX NpodeccCuoHaIbHOro 00pa30BaHus, B KOTOPBIX XUMUS SIBISIETCS
OJTHOM M3 IPUOPUTETHBIX JUCLUIUINH.

B mporpaMMe mo XumMu# Ha3HauUEHUE MpeAMeTa « XUMUSD) MOJTydaeT MoApOOHYIO
MHTEPHPETALNIO B COOTBETCTBUH C OCHOBOIONAraIMMMHU MoJI0KEeHUIMU PT'OC
COOQO o0 B3anM000YCIIOBIEHHOCTH LIETIEH, COAEPKAHUSL, PE3YIbTATOB O0yUEHUS U
TpeOOBAHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB. CBHIETEIBLCTBOM TOMY
ABJISIOTCS CJIEIYIOLIME BBINOJHAEMbIE TPOrPAMMOM 10 XUMHUH (PYHKIIUU:

UHPOPMAITMOHHO-METOANYECKasI, peau3aliis KOTOpoi 00ecreunBacT MmoryIeHrne
MPEICTABIICHUS O IEJISIX, COIePKAHUU, OOIIeH cTpaTeruu 00yueHus, BOCITUTAHUS
Y Pa3BUTHA 00YUAIOIIUXCS CPEJICTBAMH MPEIMETa, M3y4aeMOro B paMKax
KOHKPETHOTO TTpoduIs;

OpraHU3allOHHO-IUIAHUPYIOIIAsl, KOTOpask Ipe1yCMaTPUBAET ONPECICHHE:
IPUHIMIIOB CTPYKTYPUPOBAHHUS U MOCJIEI0BATEIbHOCTH H3yUYE€HUS YUEOHOTO
MaTepHuaia, KOJMYECTBEHHBIX U KAYECTBEHHBIX €0 XapaKTEPUCTHK; MTOAX0A0B K
(bOpMHPOBAHUIO COAEPKATENHLHON OCHOBBI KOHTPOJIS M OLIEHKH 00pa30BaTeIbHBIX
JOCTHXKEHHUI 00YyYaroluXcsl B paMKax UTOTOBOM arTecTaliui B popme eAMHOTo
roCyJJapCTBEHHOT'0 YK3aMEHA 110 XUMHH.

[Iporpamma asisg yriyOaEHHOTO U3YUEHUS XUMUH:



yCTaHaBJIMBAET MHBAPHUAHTHOE MPEIMETHOE COJIEPIKaHNe, 00s13aTeIbHOE NS
M3YYCHUS B paMKax OTJEIbHBIX TPOodHIIeh, mpeaycMaTpUBaET PACTIPEICICHIE 1
CTPYKTYPHUPOBAHUE €r0 IO KJIacCaM, OCHOBHBIM COJIEPKATEIbHBIM
JTUHUSM/pazsiesiaM Kypca;

JTAET MPUMEPHOE paclpeiesieHre y4eOHOro BpEMEHH, PEKOMEHIYEMOrO IS
W3YUYCHHUSI OTJICTIbHBIX TEM;

npejyIaraeT MPUMEPHYIO TIOCIIEI0BATEIbHOCTh M3YUEHUS YU4eOHOTO MaTepuraa ¢
YUYETOM JIOTUKH MTOCTPOEHHUS KypCa, BHYTPUIPEAMETHBIX U MEKIIPEAMETHBIX
CBSI3€EH;

naéT METOANYECKYIO HHTEPIPETALIMIO [IENIeH U 3a7a4 U3yUEeHUS ITpeIMeTa Ha
yrayO0IEHHOM YPOBHE C yUETOM COBPEMEHHBIX TPHOPUTETOB B CUCTEME CPETHETO
oOuiero o0pazoBaHus, COAEPKATEILHON XapaKTEPUCTUKHU IIJIAHUPYEMBIX
pe3yIbTaTOB OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBbl CPETHETO OOIIEeTo
o0Opa3oBaHusl (TMYHOCTHBIX, METAMPEMETHBIX, TPEIMETHBIX ), & TAKXKE C yIETOM
OCHOBHBIX BUIOB y4eOHO-IT03HABATEIBHBIX ACHCTBUI 00y4aromerocs mno
OCBOCHHUIO COJIEPKAHUSI ITPEIMETA.

[To Bcem Ha3BaHHBIM MO3UILMSIM B IPOTrpaMMe 110 XUMUU MPEyCMOTpEHa
IPEEMCTBEHHOCTh ¢ 00y4eHHEM XUMHUU Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus. 3a mpe/ernaMi YCTaHOBJICHHOUW MPOTPaMMOM TI0 XUMUHN
00s13aTeNIbHOM (MHBaPUAHTHOM) COCTABJISIIOLIEN COJIep KaHUsl y4eOHOro npeaMera
«XUMHS» OCTAETCS BOZMOXHOCTh BBIOOPA €r0 BAPUATUBHOW COCTABJISIOLIEH,
KOTOpasi I0JDKHA ONPEAETISATHCS B COOTBETCTBHH C HANPABICHUEM KOHKPETHOTO
npoduiis 00yueHus.

B cootBeTcTBUM € KOHILIENTYadbHbIMU TTO0KeHUIMU PT'OC COO o0 Ha3HAYEHUH
peaMeTOB 0a30BOT0 U yriayOnEéHHOTo ypoBHEH B cucteMe audhepeHInpoBaHHOTO
oOy4eHHs Ha YPOBHE CpeIHEro 001ero 0opa3oBaHus XUMHs Ha YPOBHE
yTIyOJIEHHOTO U3YYSHUS HAIIPABJICH HA PEATH3aIlHI0 MPEEMCTBEHHOCTH C
MOCJICTYIOIITUM ITATIOM MOTYUYEHUSI XUMHUYECKOTO 00pa30BaHUS B paMKax
M3YUYCHHUSI CIIEIUATIbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX JUCLIUILUINH B
By3ax U OpraHU3aLMSAX CPEIHETO MpoPecCUOHaALHOT0 00pa3oBaHus. B 310l cBs3u
U3YyUYeHUE MpeMeTa « XUMUsD» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuIMpeHue 1 yriryoJeHue TEOPEeTUIECKON U MPAaKTUUYECKON OATOTOBKHU
00y4Jaromuxcs, BHIOPABIINX ONpPeaeIEHHBIA MPOPHIIb 00yUEHHUsI, B TOM YUCIE C
MEPCIIEKTUBOM MOCIEAYIOIIETO MOJYyUYSHUSI XUMUYECKOro 00pa3oBaHus B
opraHuzanusax npodeccruonansHoro oopazosanus. Hapsiay ¢ 3TuMm, B cBeTe
tpeboBanuit ®I'OC COO k muaHupyeMbIM pe3ysibTaTaM OCBOeHUs (eepaibHON



o0pa3oBaTeIbHON MPOTPaMMBI CPETHETO 00IIEeT0 00pa30BaHUSs U3YUEHUE
npeaMeTa « XMMUsD» OPUEHTUPOBAHO TaKKe Ha PEIIeHUE 3aa4 BOCIIUTAHUS U
COLIMAJIBHOTO Pa3BUTHsI 00YyUarOIIKUXCs, HA (POPMHUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaIbHBIX YMEHHUM, YMEHUI pallMOHANIU3AINHA YI€OHOTO TPYaa U
0000IIEHHBIX CITOCOOOB AEATEIBHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIH,
HaJIPEIMETHBIA XapaKTep.

CocTaBistoluMH MpeaMeTa « XUMHs Ha YPOBHE YIITyOJIEHHOTO U3YUYEHUS
SBIIAIOTCS YTr1yOna€HHBIE Kypehl — «Opranudeckas xumus» 1 «O0mas u
HeopraHudeckas xumus». [Ipu onpeneneHun moaxo10B K OTOOPY U CTPYKTYpPHOMH
OpraHu3aluu COAEPKAHUS ITUX KypCOB B IPOTPaMME IO XUMHH 32 OCHOBY
npusAThI osioxeHuss PI'OC COO o paznnunsix 6a30BOT0 U yriay0a&éHHOTO
YPOBHEHN M3YUEHHUS TIPEAMETA.

OcHoBy copepxaHus KypcoB «Opranndeckas xumus» 1 «O0uas u
HEOpraHUYecKas XUMUs» COCTABIIAET COBOKYITHOCTb MPEIMETHBIX 3HAHUMN U
YMEHUM, OTHOCALIUXCS K 0a30BOMY YPOBHIO U3y4YEHHS MpeMeTa. ITa cucTeMa
3HAHMM MOTYyYaeT ONpeeIEHHOE TEOPETUYECKOE AOMOIHEHHE, TO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYILIECTBEHHO OOJIbIINI 00BbEM (haKTOIOIMUECKOTIO
MmaTepuaia. Tak, Ha yriyOJ€HHOM ypOBHE U3yUeHUs IpeaMeTa odbecreueHa
BO3MO>KHOCTb 3HAUUTEIBHOIO YBEIUYEHUS 00bEMA 3HAHUNA O XUMUYECKUX
AJIEMEHTAaX U CBOMCTBAX UX COEIMHEHUI Ha OCHOBE PACIIMPEHUS U yIiTyOJIeHus
IIPEICTABICHUN O CTPOEHUM BELIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX
MPOTEKaHUS PEAKIINM, pacCCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUECKON KHHETHUKU
Y TepMOAMHAMHUKU. M3ydeHne nepruoanueckoro 3akona u Ilepuognueckon
CUCTEMBI XUMHUYECKUX AJIEMEHTOB 0a3UpPYyETCsl HA COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX MPEICTABICHUSX O CTPOCHUH aTOMa. XMMHUYECKasl CBS3b
OOBSACHAETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHM Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaK’Ke C TOUYKH 3pEHHsI MEXaHU3MOB €€ oOpa3oBanus. 3yuenue
TUIIOB PeaKuil JonoiaHsAeTcss (OPMUPOBAHUEM MPEACTaBICHHUIN 00
AIIEKTPOXUMHUYECKHUX MTPOLIECCaX U AJIEKTPOJIU3E PACIIIABOB U pAaCTBOPOB BEILIECTB.
B kypce oprannueckoil XUMHUH IPU PACCMOTPEHUH PEAKIIMOHHOM CTIOCOOHOCTH
COEJIMHEHUN yenseTcss 0co00e BHUMaHKUE BOIPOcaM 00 AJIEKTPOHHBIX 3 PeKTax,
O B3aMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIi.

Oco0oe 3HaueHne UMEET TO, YTO Ha CO/ICPKaHNE KYyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUEHHUS JIsI KJIACCOB OMpPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep JOMOJHEHHUM K 0011el cucTeMe MpeIMETHBIX 3HAHUI)
OKa3bIBAIOT BIMSIHUE CMEXHbIE TpeAMEThI. Tak, HanpuMmep, B COACpHKaAHUU
IpeaMeTa JIsl KJIaCCOB XUMUKO-(PU3NYECKOro mpoduiis 00Jiblioe 3HaYeHUe OyyT



UMETh AJIEMEHTHI y4eOHOTO MaTepHasia mo oomieit xumuu. [Ipu nzydennn
MpeJMETa B IAaHHOM CITy4ae akIeHT OyJIeT C/eJIaH Ha OOIIHOCTh METOJIOB
MO3HAHUSA, OOIIHOCTH 3aKOHOB U TEOPUN B XUMUU U B (DU3UKE: aTOMHO-
MOJIEKYJIsipHAs Teopusi (MOJIEKyIsipHasi TEOpHs B PU3HKE), 3aKOHBI COXPaHEHUS
MaccChl U SHEPTUH, 3aKOHBI TEPMOJIMHAMUKH, SJICKTPOIN3a, MPECTABICHUS O
CTPOEHHUH BEILECTB U APYroe.

B 10 ke BpeMst B cofiep>KaHUM MpeaMETa s KJIACCOB XMMHUKO-OMOJI0THYECKOTO
npoduiis OONbIINK yAENbHBIN BeC OyIeT UMETh opraHudeckas Xxumus. B atom
cilydae MpeoCTaBISIETCs] BO3MOKHOCTD JUIsl 00j1ee 0OCTOSTEIbHOTO PACCMOTPEHUS
XUMHUYECKON OpTaHU3aIuy KIETKA KaK OMOJIOTUYECKON CUCTEMBI, B COCTaB
KOTOPOU BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KaK JIMIUIbI,
OeJKH, yTrIIeBOIbI, HyKJIEHHOBBIE KUCIIOTHI U Jipyrue. [Ipu 5ToM 3HaHUS O COCTaBe
Y CBOMCTBaX MpPEICTABUTEIEH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEILIECTB CIIYy>KaT
OCHOBOM /111 U3yYE€HUS CYIITHOCTH MPOLecCOB (P OTOCUHTE3A, IbIXaHUs,
MUIIEBAPCHUS.

B miiane ¢popmMupoBaHus OCHOB HAYYHOT'O MUPOBO33PEHHUSI, OCBOCHUS
OOIIIEHAYyYHBIX METOOB MO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHUM U3yUeHHUE MpeaMeTa « XUMHUs Ha yriayOa€HHOM YPOBHE OCHOBAHO Ha
MEXITPEIMETHBIX CBS3SIX C yU€OHBIMU MPEIMETaMU, BXOISIIIUMH B COCTaB
peaMeTHBIX o0nacteit « EcTecTBeHHO-HayuHbIE PpeaMEThI», «MartemaTika u
uHhopmaTrKa» 1 «Pycckuil sI3bIK 1 TUTEpaTypay.

[Tpu n3ydennn yaeOHOTO peaMeTa « XUMHUs Ha yTyOJEHHOM YPOBHE TaKXkKe, KakK
Ha YPOBHE OCHOBHOTO U CpeHEro o0Iiero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/1aueii IEPBOCTEIICHHON 3HAYNMOCTH SABJISIETCS (HOPMUPOBAHUE OCHOB HAYKH
XMUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, TPAKTUYECKON JACATEIHBHOCTH
YeJIoBeKa M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemienre 3o 3aaaun
Ha yriyO0JaEHHOM YpOBHE U3yUEHHUsI MPEeMETa IpeInoiaraeT peain3auio TakKux
1eJien, Kak:

dbopMHpoBaHUE TIPEICTABICHUNA: O MATEPHAIBHOM €MHCTBE MUPA,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SIBJICHUU IPUPOJIBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAayK U €€ BEeayIIel poJii B 00€CTICUeHUN YCTOMYNBOTO PA3BUTHS
YeJIOBEUECTBA: B PEIICHUH MPOOJIEM IKOJIOTUUECKOM, YHEPTeTUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, CO3JJaHUH HOBBIX MAaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB DHEPTUU, B 00ECIICUCHUH PAIIMOHAIBHOTO IPUPOIOTIOJIH30BaHMS, B
dhopMUpPOBAHUM MUPOBO33PEHUSI M OOIIEH KYJbTYPhI UeJIOBEKA, a TAaK¥Ke



AKOJIOTHYECKU 0OOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MPUPOTHOM
cpene;

OCBOCHME CUCTEMBbI 3HAHUH, JIC)KAILIMX B OCHOBE XMMHUYECKOM COCTAaBJISIONICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: GyHAaAMEHTAIbHBIX TOHSATUN, 3aKOHOB 1
TEOpPUM XMMHUHU, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUH BEILIECTBA HA PA3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJAMOJIEKYJIIPHOM, O
TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS
XUMHYECKUX PEAKIN, 0 XMMUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX
cucreMax, 00 oOIUX HAyYHBIX IPUHITAIIAX XUMHUUYECKOTO IIPOU3BO/ICTBA;

dbopmupoBaHre y 00yUJarOIIUXCs OCO3HAHHOTO TTOHUMAaHKS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUECKUX 3HAHUH 7151 OOBSICHEHHS KITIOUEBBIX UACH U mpodiieM
COBPEMEHHOW XUMHH, 11 O0BICHEHUS ¥ POTHO3UPOBAHUS SBICHUH, NUMEIOIUX
€CTECTBEHHO-HAYYHYIO MTPUPOJIY; TPAMOTHOTO PEIICHUS MTPOOJIeM, CBI3aHHBIX C
XUMHEH, IPOTHO3UPOBAHUS, AaHAIM3a U OLEHKH C IMO3ULIMHI DKOJIOTHYECKON
0€30IMacHOCTH TTOCIEACTBHI OBITOBOM U MTPOU3BOJCTBEHHON ACSITEILHOCTH
YeIIOBEeKa, CBA3aHHOW ¢ XMMHYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAHUEM H
nepepadoTKOM BEIIECTB;

yIIIyOJIeHUE TIPEACTaBISHUM 0 HAYYHBIX METO/IaX TTO3HAHMS, HEOOXOUMBIX IS
MPUOOPETCHUST YMEHUH OPUEHTUPOBATHCS B MUPE BEIIECTB U OO BSICHEHHUS
XAMUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B IIPUPOJIC, B MPAKTUYECKOU
JICATEJILHOCTH U TTIOBCEIHEBHOM JKU3HHU.

B nnane peanuzanuu nepBoovYepeIHbIX BOCIUTATEIbHBIX U PA3BUBAOLIUX
(GyHKUMNA HETOCTHON CUCTEMBI CPETHEr0 0011ero 00pa30BaHus IPU U3yUYECHUU
npeaMera « XuMus» Ha yriayOiaEéHHOM YPOBHE 0COOYIO aKTyallbHOCTh
MPUOOPETAIOT TaKUE LT U 3a7]a4H, KaK:

BOCIIUTaHUE YOKIEHHOCTH B MIO3HABAEMOCTH SIBJICHHUI MPUPOJIbI, YBAKCHUS K
MPOIIeCCy TBOPUYECTBA B 00JIACTH TEOPETUUYECKHUX U TIPUKIIAHBIX UCCIICOBAaHUN B
XUMUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTUBAIIMU K OOYYEHUIO U MO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 00IIEYEIIOBEYECKUX LIEHHOCTEM;

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYIbHBIX U TBOPYECKIX
crocoOHoCTe 00yUaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM000pa30BaHUIO U HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICIITHON



npodeccuoHanbHOM 1 00IIECTBEHHOM JIEATeTbHOCTH, OTBETCTBEHHOT'O OTHOIIIEHUS
K CBOEMY 3/IOPOBBIO M TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HHU;

dbopmMupoBaHUE YMEHHI U HABBIKOB pa3yMHOTI'0 MPUPO/IOINOIL30BaHUs, PA3BUTHE
AKOJIOTUUECKOM KyJIbTYpbl, TPUOOPETEHHE OMbITA OOIIECTBEHHO-TTOIE3HOM
DKOJIOTHYECKOU JEITECIHLHOCTH.

OO611ee YKCIIO YacoB, MPEAYCMOTPEHHBIX ISl M3YUYEHUS XUMHUH Ha YIi1yOJIeHHOM
YPOBHE CpeaHero oo1ero oopasoBanusi, cocrapiser 272 yacon: B 10 kimacce — 136
yaca (4 yaca B Hezielnto), B 11 kimacce — 136 yaca (4 yaca B Hefento).



COJEPXAHUE ObYUYEHUMA

10 KIIACC

OPTAHUYECKAA XUMUA

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUH.

[Ipenmer 1 3HAYCHUE OPraHMYECKON XMMUH, IIPEACTaBICHUE O MHOT'000pa3uH
OPraHUYECKUX COCIUHCHUN.

DNEeKTPOHHOE CTPOCHUE aToMa YIiiepoa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BaneHnTHble BO3MOKHOCTH aTOMa yIjiepoa. XUMHUYECKasl CBS3b B OPraHUYECKUX
COoeIMHEeHUsX. TUmbl rHOpUIN3ALMKY ATOMHBIX opOuTanel yriepoaa. MexaHu3msl
o0pa3oBaHus KOBAJEHTHOMN CBsI3U (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN). THITBI
NepeKphIBaHUS aTOMHBIX OpOUTaliel, 6- U m-cBA3u. OAMHapHas, JBOHAS U
TpoiiHast cBsi3b. CIIOCOOBI pa3phiBa CBSA3EH B MOJIEKYJIaX OPTaHUYECKHUX BEIECTB.
[Tonsitue 0 cBOGOAHOM paauKaie, HyKJIeopuie u dIeKTpoduie.

Teopus ctpoenust oprannyeckux coenquHeHnii A.M. bytiiepoBa u coBpeMeHHbIE
IIPEICTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOEHUSI OPTaHUYECKUX
coeIMHEHUN. MOJIeKyJIIpHbIE U CTPYKTYpHbIE PopMyIibl. CTpYKTypHBIE (OPMYIIbI
pa3IUYHBIX BUIOB: pa3BEPHYTAs, COKpalI€HHas, ckeneTHas. M3omepus. Buas
MU30MEpUU: CTPYKTYpHAasi, IPOCTPAHCTBEHHAsA. DIEKTPOHHbIE A (PEKTHI B
MOJIEKYJIaX OPTraHUYECKUX COEAMHEHUH (MHIyKTUBHBIA U ME30MEPHBIN 3(PPEKThI).

[Ipencrasnenue o knaccudukauu opranndeckux Bemiects. [louarue o
byHkunoHanpHOM rpyrre. ['omonorus. 'omonoruueckue psjbl. CuctemaTudyeckas
HOoMeHKnaTypa opranndeckux coeaunenuid (IUPAC) u tpuBnanbHble Ha3BaHUs
OTZIEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KI1accupUKalus OpraHuYecKux peakiuii. OKUCIUTENbHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIUU B OPTaHUIECKON XHUMHUH.

OKCNIEPUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALLICHUI:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepuaiaMu Ha UX
OCHOBE, OIIBITHI I10 IIPEBPALIEHUI0 OPTAHUYECKUX BEIIECTB [IPU HArPEBAHUU
(nnaBnenue, oOyTiIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT
OPraHUYECKUX BEILECTB.

YrneBo1opoasl.

Aunkanbl. ['omosioruyeckuil psii aikaHoB, o01iasi popmyJsia, HOMEHKJIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIIKAHOB, SP°



ruOpun3anns aTOMHBIX OpOuTaseil yriepoaa, 6-cBsi3b. Gu3nuecKkue CBOMCTBa
AJIKAHOB.

XUMHUUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUS, N30MEPU3ALINH,
JIETUJIPUPOBAHUSA, LINKIIN3ALINH, TUPOIU3a, KpeKUHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEAKIUN pATUKAIBHOTO 3aMEIIICHUS.

HaXO)KIleHI/IG B ITpHUPOAC. CriocoOsbI IMOJIYUYCHUA U ITPUMCHCHUC aJIKAHOB.

[uknoankansl. O0mmas hopmyna, HOMEHKIATypa u u3omepus. OCOOEHHOCTH
CTPOEHUS U XMMUYECKUX CBOMCTB MaIBIX (IIUKJIOMPOIIaH, IIUKIO0YTaH) U
OOBIYHBIX (IIUKJIOMIEHTAH, ITUKIIOTEKCaH) MUKJI0aTKaHOB. CIIocOObI TOTyYCHHS U
MIPUMEHEHUE ITUKIIOATKAHOB.

Aunkensbl. ['omosiorudeckuii psiji aikeHoB, 00111ast popmyJsia, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII AIKEHOB, SpP’-
ruOpuan3alys aTOMHBIX opOuTasnelt yrieposaa, o- U n-cBsizu. CTpyKTypHas U
reoMeTpudeckas (1uc-Tpanc-) nzomepus. Gusndeckre cBOMCTBA aJTKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIUU IMPUCOEINHEHHUS, 3aMEILICHUS B O-T10JI0KEHUE
IIpY IBOMHOM CBSI3U, NOJIMMEpU3alU U okucieHus. [Ipasrmio MapkoBHUKOBA.
KauecTBeHHble peakiiuy Ha ABOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukaius ankaaueHoB (CONpsHKEHHbBIC, U30JIUPOBAHHbIE,
Kymyauposaruole). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lomumepuszanus
conpsKEHHBIX TMeHOB. CrocoObI MOTYyUYEeHHS U IPUMEHEHHE aJIKaIUEHOB.

Anxunsbl. ['oMonornyeckuit psj alkKMHOB, o011ast popmyJsia, HOMEHKIIATypa u
U30Mepusl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKUHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. @u3ndeckue CBOMNCTBA ATKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIUH NPUCOCINHEHUS, TMMEPU3ALUN U
TpUMEpHU3aLUU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIMX KOHLIEBYIO
TPOIHYIO CBs3b. KauecTBeHHBIE peaklMy Ha TPOWHYIO CBsI3b. CIOCOOBI MOTyYEHUS
Y IPUMEHEHUE ATKUHOB.

ApomMatuueckue yriieBoJIopoibl (apeHsbl). [['oMoorudeckuii psiji apeHoB, 001ast
dbopmyra, HOMEHKJIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHue MOJIeKyJIbl OeH30ma. dusndyeckre cBONCTBA apeHOB. XUMHUYECKUE
CBOICTBa OEH30JIa U €0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJIHOM paguKale, peakluu MPUCOECINHEHNS, OKUCIIEHUE TOMOJIOTOB
6ensona. [Ipencrasienne 06 OpUEHTUPYIONIEM JEHCTBUN 3aMECTHUTEIIEH B



OEH30JbHOM KOJIbIIE Ha IPUMEPE AIKUIIBHBIX PaUKaIoB, KAPOOKCUIBLHOM,
T'UJIPOKCHIIBHOM, aMUHO- U HUTPOTPYIIIIBI, aTOMOB TajioreHoB. OCOOEHHOCTH
XUMHYECKUX CBOUCTB cTHpoia. [lomumepusanus ctupoia. CrnocoObl MOTydeHHs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOJTOPOIOB.

[Ipupoansiii ra3. [lonytHele HedTsaHbIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsliii yroias ¥ npoAyKThl ero nepepadotku. Criocodsl nepepaboTku HeTu:
NEPErOHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTUYECKUH ), pUPOPMUHT, TUPOIH3.
[TpoaykTsl nepepaOOTKU HEPTH, UX IPUMEHEHHUE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MCIXKAY pa3JIMIHBIMHA KJIaCCaMHU YITICBOAOPOAOB.

DIIEKTPOHHOE CTPOCHUE TAJTOT€HIIPOU3BOAHBIX YIIEBOIOPOAOB. Peakinu
3aMEILIECHUS rajJoreHa Ha THIPOKCOTPYIINY, HUTPOTPYIIITY, IMAHOTPYIIY,
aMuHOTrpyIiy. /[eiicTBre Ha raJOreHIPOU3BOAHBIE BOJTHOTO U CIIMPTOBOTO
pacTBopa wenoun. BzaumMoaencTBUE QUTraIOTeHATIKAHOB C MATHUEM U LIUHKOM.
[ToHsiTHE O METAIUIOOPTraHUYECKUX COeIMHEHUsIX. Mcrionb30Banmne
raJIOTEHIIPOU3BOIHBIX YTJIEBOOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3E
OpraHMYECKUX BEILIECTB.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBPALCHUI: U3yUeHHE
(bu3nyeCKuX CBOMCTB YTIJIEBOJOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIIHI
YTJIEBOIOPOIOB PA3IMYHBIX KIaccoB (0OecIiBeUnBaHUE OPOMHON WMIIH HOAHON
BOJIbI, paCTBOpA MIEpMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUIICHA C aMMUAYHBIM
pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHApYKEHUE yriepoa 1
BOJIOPOJIa B OPraHUYECKHUX BEIIECTBAX, MOTYUYCHHE STUICHA U U3yUYEHHUE €T
CBOMCTB, 03HaKOMJIeHHE ¢ KojutekuusaMu «Hedte» u «Yronby», ¢ o6pazuamu
IUIacTMace, Kay4yyKoB U pE3UHBI, MOACITUPOBAHUE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJOreHIIPOU3BOIHBIX YIJIEBOIOPOJIOB.

Kucnopoaconepxamiyue opraHMi4ecKue COeTMHEHHUS.

[IpenenbHbIe OTHOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKYJ (Ha IPUMEPE METAHOJIA U
sTaHoja). 'omonoruueckuii psa, oduas popmyina, U30MepUsl, HOMEHKIIATYpa U
kiaccupukanus. PU3nyecKre CBOMCTBA MPEAEIbHBIX OJTHOATOMHBIX CIIUPTOB.
BonopozaHslie ¢BsA3u MEXy MOJIEKYJIaMUA CIUPTOB. XUMHUUYECKHUE CBONCTBA:
pEeaKIUyU 3aMENIEHUS, JETUAPATAILIUN, OKUCIIEHHUS], B3AUMOJIEVICTBUE C
OpraHWYECKUMHU U HEOPTraHUYECKUMU KHclioTaMu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CIUPTHI. J[efiCTBHUE dTaHOJIa ¥ METAHOJIa HA OPTaHU3M YEJI0BEKA.
Crioco0bI OTy4yeHus: ¥ MPUMEHEHUE OHOATOMHBIX CITUPTOB.



[Ipocteie 2¢upsl, HOMEHKIaTypa U u3omepus. OCOOEHHOCTH PU3UUYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaroMHsle CIUPTHI — ATWICHTIIUKOJIb U IIULEpUH. PU3HYECKHE U
XUMUYECKUE CBOMCTBA: PEAKLIMM 3aMEILICHUS, B3aUMOJACHCTBUE C OPraHUYECKUMU
Y HEOPTaHUYECKUMH KHUCIIOTaMHU, KAUECTBEHHAS pEAKLIHsI HA MHOTOaTOMHBIE
cupthl. [Ipencrapnenre o MexaHu3Me peakiui HyKi1eo(pHIbHOrO 3aMeIleHHUS.
JleiicTBre Ha opraHu3Mm uenoBeka. CriocoObl MONy4eHHsl U TPUMEHEHNE
MHOI'OAaTOMHBIX CIIUPTOB.

®enosn. CTpoeHHE MOJIEKYJIbI, B3AMMHOE BIUSHHUE TUAPOKCOIPYIIIBI U
OeH30sbpHOrO sAapa. Pusnveckue cpoicTBa peHona. OCOOEHHOCTH XUMUUECKIX
cBoiicTB (penona. KauectBennsle peakinu Ha ¢peHoln. TokcnaHoCTh eHona.
CnocoOsI nosyueHus U npuMeneHue enona. GenondpopmanbaeruiHas CMOa.

KapOoHunbHbIE COEAMHEHUS — abJETUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBLHOM TpyIIbl. ['OMOJIOTHUECKUE PSIbI AJIbJICTHIOB U KETOHOB, 00II1as
dbopmyiia, u3omMepusi U HOMEHKIaTypa. GU3NYECKUE CBOMCTBA alibJIETHIOB U
KETOHOB. XMMHUUYECKHUE CBOMCTBA AJIbJIETHI0B U KETOHOB: PEAKIINHU
npucoenrHeHus. OKUCICHHUE albJerU/I0B, KAYECTBEHHBIC PEAKIIMU HA AJIbJICTHU/IbI.
Crioco0bI MOJTy4YeHUs ¥ IPUMEHEHHUE aIbJCTHI0B H KETOHOB.

OmHOOCHOBHBIE TIpeiebHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M30Mepust 1 HoMeHkIaTypa. dusnyeckue cBOMCTBA
OJIHOOCHOBHBIX MPEJEIbHBIX KAPOOHOBBIX KUCIOT. BOAOpOIHBIE CBA3U MEXIY
MoOJIEKyJIaMu KapOOHOBBIX KUCIOT. XUMHUUECKHE CBOMCTBA: KMCIOTHBIC CBOMCTRA,
peakuust 3repuuKaI, peakiiui ¢ y4acTUEM YTIJI€BOJIOPOIHOTO paiuKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCHOTHI. [IOHATHE O MPOU3BOIHBIX
KapOOHOBBIX KUCIJIOT — CJIOKHBIX 3¢pupax. MHOroodpasue kKapOOHOBBIX KUCIIOT.
Oco0GeHHOCTH CBOMCTB HEMpPEIEIbHBIX U APOMAaTUYECKIX KaPOOHOBBIX KUCIIOT,
JTMKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. [IpencTaBuTenu BhICIINX
KapOOHOBBIX KUCIJIOT: CTE€APUHOBAs, NAJIbMUTUHOBAS, OJICUHOBAs, JIUHOIE8A S,
JIUHONEeH08as KUCIOThI. CrIOcOObI OTyUYeHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

CrnosxHble 3¢upsl. 'oMonoruueckuit psia, odmas popmyiia, u3oMepus 1
HOMEHKJIaTypa. u3nueckre 1 XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U
LIEJIOYHOU Cpelie.

Kupsl. Crpoenue, puznyeckne U XUMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIIOH U 11e7109H0# cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COIEPKAIIUX OCTATKU
HEMpPEIEIbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPOJE.



MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOIOIIIEE JICHCTBHE.

O6mias xapakrepuctuka yrieBoj1oB. Kiiaccudukanus yrieBoaoB (MOHO-, AU- U
nosicaxapuibl). MoHocaxapu/ibl: TJII0K03a, GPYKTO3a, rajakrosa, pudosa,
ne3okcupudo3a. Gu3nvecKkue CBOMCTBA U HaxoxkAeHue B npupojae. DorocuHres.
XUMHUYECKHUE CBOMCTBA IITFOKO3bI: PEAKIMU C YYACTUEM CIIUPTOBBIX U AJIbIAETUIHON
TPYIII, CIIUPTOBOE Y MOJIOYHOKHCII0E OposkeHue. [IpuMeHeHue ritoKo3bl, e
3HAYEHUE B KU3HEIEITEILHOCTH Opranu3ma. Jlucaxapuipl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBiuMBaronme U HEBOCCTaHABIMBAIOIIME TUcaxapuasl. [ 'uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npumenenue. [lonucaxapuasl: kpaxmann,
IJIMKOTEH M 1esuTioio3a. CTpoeHre MaKpOMOJIEKYJT Kpaxmala, TIIMKOreHa u
LEJUTIOJI03bI. PU3UYECKUE CBOMCTBA Kpaxmalia v IEJUTI0I03bl. XUMUYECKUE
CBOMCTBA KpaxMaja: THIPOJIN3, KAY€CTBEHHAS PEAKIUA C HOAO0OM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3HI: THIPOJIN3, TOTyYeHHEe F3PUPOB MeTt0I0361. [ToHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEIIECTB M X MPEBPAILICHUI:
PacTBOPUMOCTD PA3JIMYHBIX COIUPTOB B BOJIE, B3aUMOJEHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHUE STUJIOBOTO CIIUPTA B aJIbJACTH/I HA PACKAIEHHON MEIHON IPOBOJIOKE,
OKHCJIEHHUE 3TUIIOBOTO CIIUPTA TUXPOMATOM Kalins (BO3MOKHO MCIIOJIb30BAHHE
BHUJIEOMATEPHUAIIOB), KAUECTBEHHbBIE PEAKIIMU HA albAETUbI (C TUAPOKCUAOM
muammuHcepeopa(l) u ruapokcunom meau(1l)), peakuus riourepuna ¢
ruapokcugoM meau(Il), xumuueckue cBOMCTBa pacTBOPA YKCYCHOM KUCITIOTHI,
B3aMMOJIEHCTBUE pacTBOPA IOKO3bI ¢ TuApokcuaoM meau(Il), B3aumoaericteue
Kpaxmala ¢ HOJ0M, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a1a4 1o TeMaM « CupThl U
(denounb, «KapOoHoBbIE KHUCTOTHI. ClIOKHBIE A(DUPBD).

A30TcoiepKalie OpraHuuecKrue COeTMHECHMS.

AMMHBI — OpraHUYeCcKHe MPON3BOIHBIE aMMHaKka. Kinaccudukaius aMuHOB:
andaTUIecKue U apoMaTUIECKUe; IEPBUYHBIC, BTOPUYHbBIC U TPETUYHBIE.
Crpoenne Moseky, oomas Gopmyiia, u3oMepusi, HOMEHKJIATypa U GU3MIECKHe
CBOMCTBA. XUMUYECKOE CBOMCTBA aMM(PaTUIECKUX AMHUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHUE, B3aUMOJICVICTBUE TIEPBUYHBIX AMUHOB C A30TUCTOM KUCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIIMH — TPEJICTaBUTEIh aMUHOB apoMaTHdecKoro psaaa. CTpoeHne aHUIMHA.
B3auMHoe BiIHsSHUE TPYTI aTOMOB B MOJIeKyJie aHunHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIE peakiiuy Ha aHWIHH. CTIOCOOBI
MIOJTyYeHUs ¥ pUMEHEHHE anudaTuieckux aMruHOB. [lomydenne anunnHa u3
HUTPOOEH301a.



Amunokucnotel. Homenkiarypa u uzomepus. OTaelbHbIE PEICTaBUTENH Ol
AMHUHOKHCJIOT: TJIULUH, ajJaHiH. PU3nYecKrue CBOMCTBA aMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX OPTaHNIECKUX
COCIMHEHUH, peaKIlus MOJIUKOHEHC AU, 00pa30BaHueE MENTUIHON CBSI3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHUHTE3 U THIPOJIU3 TENTH/IOB.

benku kak npupoaabie noaumepsl. [lepBudHas, BTOpuYHas U TpETUYHAs
CTpyKTypa O0enkoB. XMMHUYECKHE CBOMCTBA OEITKOB: TUAPOIN3, ICHATYpaIus,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKH.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHSI BELIECTB M X MPEBPAILICHUII:
pacTBOpeHHE OEIKOB B BOJIE, IEHATYpaIysi OCTKOB ITPU HATPEBAHWUH, IIBETHHIC
peaKiuu Ha OEJIKU, pelIeHUEe HIKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMaM
«A3oTcoaepKalme OpraHnuecKrue CoeTMHEHns» U «Pacno3HaBanue
OPraHUYECKUX COCIUHECHUIN.

BricokoMoJIeKyJISIpHbIE COeIMHEHMS.

OCHOBHBIC TTOHATHUS XUMUH BBICOKOMOJICKYJIAAPHBIX COCI[HHCHHﬁZ MOHOMCD,
IMOJIUMCEP, CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMCPpHU3alii, CPCOAHASA MOJICKYJLIPpHAA
Macca. OCHOBHBIC MCTOAbI CHHTC3a BLICOKOMOJICKYJIAIPHBIX COCI[I/IHGHI/Iﬁ —
MMoJIMMCpuU3alud 1 IMOJUKOHACHCAINA.

[Tonmumepnbie matepuainsl. [ImacTMacces! (MOMUATHIICH, TOTUIPOTIHIIIEH,
MOJMBUHUIXJIOPH, TOTUCTHPOII, TOTUMETHIMETAKPHUIIAT, MOJTUKAapOOHATHI,
noJivdTUIeHTepedTanar). Y Tuiausaius 1 nepepadoTka miacTuka.

DnacToMephl: HATypalbHBIA KayuyyK, CHHTETHUECKUE KayuyKH (OyTaJlMeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bosnokna: HaTypalibHbI€ (XJIONOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cienuanbHOro Ha3HaueHust (TeQIIOH, KEBIap, JICKTPOIPOBOIAIINE
MOJIUMEPHI, OMOpa3naraeMble NOJTUMEPHI).

OKCHepUMEHTAIIbHBIE METO/IbI U3YUYECHHSI BEIIECTB U X MPEBPAILICHUIA:
O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PELICHHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «Pacrno3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérturle 3amaun.

Haxoxaenue MonekyasipHO (opMyJibl OpraHUYECKOro COSAMHEHHUS 110 MaCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIIMX B €r0 COCTAB, HAXOXKJIECHUE MOJIEKYJIAPHOU



(bopMyIIBI OPTaHUYECKOTO COSTMHEHHS IO Macce (00BEMY) MPOAYKTOB CTOPAHUS,
M0 KOJIMYECTBY BEMIECTBA (Macce, 00bEMY) TPOTYKTOB PEAKITUN U/WITH UCXOTHBIX
BEILIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYJIIbI OPraHUYECKOro BEIIECTBA HA
OCHOBE €r0 XUMHUYECKHX CBOMCTB MJIM CIIOCOOOB MOIYYEHUs, ONPEIEICHUE T0IH
BBIXOJIa MTPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

MC)KHPGJIMCTHBIG CBs3H.

Peanuzanus MeXIpeaMETHBIX CBSA3E€M IPU U3YYEHUN OPTraHUYEeCKOM XuMuu B 10
KJIACCEe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK Y MMOHATUH, IPUHATHIX B OTAEIBHBIX MIPEIMETAX €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MIOHATHS: SIBJIEHUE, HAYYHBIN (PaKT, rumnoresa,
TEopHsl, 3aKOH, aHAJIU3, CHHTE3, KIacCU(pUKaLKsl, HAOII0IeHUEe, N3MEPEHUE,
DKCHEPUMEHT, MOJEINb, MOJICINPOBAHHUE.

dusnka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUCCKUN
YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, (PU3HUECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHUSI, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opranusm, 3KocucTema, onocdepa, MeTadboIm3M,
HACJIeICTBEHHOCTbh, aBTOTPO(HBIN U TeTepOoTPO(HBIN TUN NUTAHMS, OPOKEHHUE,
(GoTOCHUHTE3, IbIXaHHE, OCJIKH, YTIIEBO/IbI, JKUPbI, HYKJIEMHOBbIE KUCIIOTHI,
(bepMeHTHI.

Feor‘pa(bml: ITOJIC3HBIC NCKOITIACMBIC, TOIIJIMBO.

TexHonorus: IMAIOCBLIC IIPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O ITMTAHUA, MOKOIIHNC
CpcaAcCTBa, MaTCpHrajbl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KITACC
OBIIAA N HEOPTAHMYECKAS XMMUA
TeopeTnueckrne OCHOBBI XUMUMU.

Atom. CocTaB aTOMHBIX sifiep. XuMuueckuil anemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIIA. DHEPreTUUECKUE YPOBHH U
noypoBHU. AToMHBIe opOuTanu. Kimaccuduxanuss XaMu4ecKix 3JIeMEHTOB (S-, p-,
d-, f-anemenTsl). Pacnipeaenenne 31€KTPOHOB 110 aTOMHBIM OpOUTANISIM.
DneKTpOHHBIE KOHPUTYpAIIMA ATOMOB JIEMEHTOB MIEPBOT0—4ETBEPTOTO MEPUOOB
B OCHOBHOM H BO30YKJIEHHOM COCTOSTHUH, SJICKTPOHHBIE KOH(PUTYpAIIMA HOHOB.
DIIEKTPOOTPULATEIIHBHOCTD.



Ilepnonnueckuit 3akoH u llepuoauueckas cucrema xXuMuaeckux 3semMeHToB /.M.
MenpeneeBa. CBsi3b NEpUOIMUECKOT0 3aKOHA U [leprnoanueckoi CUCTEMBbI
XUMHYECKHUX DJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTHIX U CI0KHBIX BEIIECTB M0 IPyNIlaM U NEPUOJaM. JHAUCHUE
nepuoauyeckoro 3akona /.M. Menneneesa.

XuMuueckas cBsI3b. BUIbI XUMHYECKOM CBS3HM: KOBAJCHTHAS, HOHHA,
MeTajndeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBINA. DHEPrus U JJIMHA CB3U. [1onsipHOCTD, HANTPABIEHHOCTD U
HACBIIAEMOCTh KOBaJICHTHOU CBsI3U. KpaTHbie cBsi3u. BonopoaHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOJICUCTBUSL.

BajleHTHOCTB M BaJI€EHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUYECKUM CTPOEHUEM (HA MPUMEPE COECTMHEHU FIIEMEHTOB
BTOPOIO MEPUO/A).

IIpencraBineHne 0 KOMIUIEKCHBIX coeMHEHHIX. COCcTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTaH Ibl. 3HAUCHUE KOMIUICKCHBIX COCIMHCHUH.
[ToHsiTE O KOOPAVMHAIIMOHHON XUMUH.

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTpoeHUsl. Turmsl
KPUCTAJNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOKCTBA BEILIECTB.

[TonsTne o nucnepcHbix cucreMax. Mictuansie pactBopsl. [Ipencrasienue o
KOJUTOMIHBIX pacTBOpax. CriocoObl BhIpaKEHUs KOHIIEHTPAIIUU PACTBOPOB:
MaccoBas JI0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAsi KOHUEHTpauus. HacelleHHbie 1
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTamioruaparsi.

Krnaccudukanus n HoMeHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHAIbHbBIC
HAa3BaHUS OTJIEJIBHBIX MPEACTABUTEIEH HEOPTAHUUYECKUX BEILIECTB.

Knaccudukanus XuMu4ecKuX peakiuii B HEOPraHU4eCKOM U OpraHnYecKon
XUMUHU. 3aKOH COXPAHEHUSI MACCHI BEIIECTB; 3aKOH COXPAHEHUS U IPEBPALLCHUS
HHEPrUU NMPU XUMHUYECKHUX peakuusax. TermnoBbie 3pGeKTbl XUMUUYECKUX PEAKIIHI.
TepmoxuMu4eCcKkre ypaBHEHUS.

CKOpOCTh XUMHUYECKON peaKkluu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PAKTOPOB.
['oMOreHHbIE U TE€TEPOreHHbIE peakiuu. Karainus u Karain3aTopsl.

OOpatumMbie 1 HeOOpaTUMBIEC pEaKIK. XUMHUECKoe paBHOBecue. KoHcranTa
XUMHYECKOTO paBHOBECHS. PAKTOPBI, BIUSAIONIME HA MOJIOKEHUE XUMUYECKOTO



PaBHOBECHS: TEMIIEPATYPA, TABJICHNUE U KOHLICHTPALIUH BEIIECTB, YYACTBYIOIIHX B
peakuuu. [Tpunnun Jle [lartense.

Onexktponutryeckas nucconuanus. CUibHbIE U clla0dble 31eKTPoJauThl. CTeneHb
nucconuanu. Cpena BOJHBIX PACTBOPOB: KMCIOTHAS, HEUTpasbHas, MIeI0OUHAs.
Bonoponnsiit mokazarens (pH) pactBopa. ['maponus coseid. Peakinu HOHHOTO
oOMeHa.

OKuCIUTENIbHO-BOCCTAHOBUTEIIbHBIE peakiiuu. CTeneHb oKuciaeHus. OKUCInuTelb
Y BOCCTaHOBUTEJIb. [Iporiecchl OKUCIIEHUS M1 BOCCTAHOBIICHUA. BaxkHenmue
OKHCJIUTEIIN U BOCCTAHOBUTEIN. METOT 3JIeKTPOHHOTO OajiaHca. DIeKTPOIIHN3
PacTBOPOB U PACIIaBOB BEIIIECTB.

OKCHepUMEHTAIbHBIE METO/IbI U3YUEHHMSI BEIIECTB U UX MPEBPAILICHHIA:
pa3iokKeHue EPOKCHIa BOAOPOAA B IPUCYTCTBUN KaTalu3aTopa, MOAEIN
KPUCTAUIMUECKUX PEIETOK, IPOBEJEHUE PEaKLMii HOHHOTO OOMEHA, ONpEeeIICHUE
Cpellbl paCTBOPOB C MOMOIIbIO HHANKATOPOB, U3YUEHUE BIUSHUS Pa3TUUHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOHN pEeaKlUy U MOJIO0KEHUE XUMUYECKOTO
paBHOBECHS.

Heoprannueckas xumusi.

[Tooxenue HemeTawtoB B [lepuoanyueckoil cucTeMe XUMUIECKUX SJIEMEHTOB
J.W. MeHneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3NYECKHUE CBOICTBA
HEMETAJIOB. AJUTOTPOIUS HEMETAIIOB (Ha MPpUMEPE KUCTIOopoa, cepbl, hocdopa u
yriiepoza).

Bonopoa. [Tonyuenue, puznueckre 1 XMMUYECKHE CBOWCTBA: PEAKITUH C
MeTaJlIaMHi U HEMETaJUIaMH, BOCCTAaHOBUTEIIbHBIE CBOMCTBA. [ UApUIBI.
TomMBHBIE 3JIEMEHTHI.

["anorensl. Haxoxenue B mpupoje, CriocoObl MoTydeHus, Gu3ndecKue u
XMMHYECKHE CBOMCTBA. ["amorenoBogopoabl. BaxkHelnye kuciopoacoaepKkamme
COEJIMHEHHUS rajoreHoB. JJabopaTopHble U MPOMBIILIEHHbIE CIIOCOOBI OJTYYEHUS
rajioreHoB. [I[puMeHeHre raloreHoB U UX COE€IMHEHU.

Kucnopon, o30H. JITaGoparopHbie U TPOMBIIIJIEHHBIE CITOCOOBI MOTYyUYCHHS
kuciopoaa. dusnyeckue 1 XUMUYECKHE CBOMCTBA M MPUMEHEHHE KUCIOopoa U
030Ha. OKCHUABI U IEPOKCHUJIBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MOTydeHus, ((U3NIecKrue 1 XUMUICCKUE
croiictBa. CepoBomopos, cynabhuasl. Oxcup cepri(IV), okcun cepoi(VI).



CepHucras u cepHasi KUCIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHenue cepbl U €€ COETMHEHUM.

A3ot. HaxoxeHnue B mpupo/e, crnocoobl NOIyYeHUs], PU3NYECKHE U XUMUYECKUE
cBoMcTBa. AMMHAK, HUTpUAbL. OKCHIBI a30Ta. A30THCTas U a30THASI KUCIIOTHI U UX
cosit. OcoOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpruMeHeHue a3ora u ero
COEJIMHEHUN. A30THBIE YI00pEHUSI.

dochop. Haxoxaenue B mpupoe, crocoObl moayueHus, Gu3ndeckue u
xumuueckue cBorictBa. ®ochuasl u pochun. Oxcuasl hochopa, hochopHas
kucnoTa u €€ conu. [Ipumenenue pocdopa u ero coequnenuit. DocdopHbie
ya0OpeHus.

VYriepon, HaXOXKeHUe B IpUpo/ie. AJuioTponHbie Moaudukanuu. Ou3ndyeckue u
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriiepoaoM. OKcu
yriepoaa(ll), oxcun yrnepoaa(IV), yrojibHast KUCIIOTa U €€ COJIH.
AKTUBUPOBAHHBIN yrob, ajcopouus. Oyriepensl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpOCTHIX BEECTB, 00PA30BAHHBIX YIJIEPOAOM, U €TO
COEIMHEHUH.

Kpemunii. Haxoxaenue B mpupoe, criocoObl OTy4eHus], PU3NIECKUE U
xumuueckue ceorcta. Okena kpemuusa(I1V), kpemMHueBast KUCIOTa, CUITUKATHI.
[Ipumenenue kpeMHus U ero coequHeHnii. CTekio, ero nojy4eHue, BUJIbl CTEKJIA.

ITonoxenne meramnos B [lepuoguueckoin CUCTEME XUMHUYECKUX JJIIEMEHTOB.

OcoOeHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI04eK aTOMOB MeTasuioB. Oomue

dbuszndeckue cBoiicTBa MeTauioB. [I[puMeHeHe METAIIJIOB B OBITY M TEXHHKE.
CriaBbl METaILIOB.

DNEKTPOXUMHUUYECKHUN psAll HApsDKeHU MeTaiioB. O01ue croco0bl MOTyYeHus
METAJUIOB: TUAPOMETAILTYPIHS, TUPOMETAILUTYPIrHsl, JJIIEKTPOMETAILTYPI UL
[Tonsitue o koppo3uu MetaiuioB. CrocoObI 3alTUTHI OT KOPPO3HUH.

O61as xapakrepuctuka MmetamioB [A-rpynmnsl [lepuoanueckoid cucteMbl
XUMUYECKUX JIeMeHTOB. HaTpuil u kanuii: nosydyenue, Guandeckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

O6mmas xapakrepuctuka metamioB [IA-rpynms [lepuonnyueckoit cucTeMsl
XUMHUYECKUX JIEMEHTOB. Maruuii U KaJlblWii: MoJy4deHue, Gu3ndeckue u
XUMHYECKUE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.
’KéctkocTh BOJIBI U CTIOCOOKI €€ yCTpaHEeHUSI.



AOMHHMN: TIoydeHue, GU3NIecKrue U XUMHUIECKUE CBOMCTBA, MPUMEHECHHE
MIPOCTOTO BEIIECTBA U €r0 COSAMHECHHN. AM(POTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCHUA ATIOMUHHUS, TUAPOKCOKOMIUJIEKCHI aTFOMUHUSL.

OO01as xapakTepucTHKa MeTauioB MooouyHbIX noarpymi (b-rpymnm)
[Tepuoanuueckon CUCTEMbI XUMUYECKUX IIEMEHTOB.

@u3nUeCcKue U XUMHUYECKNE CBOMCTBA XpOMA U €ro coeAMHEHU. OKCUIbI U
ruapokcusl xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMatsl 1 1UXpoMaThl, HX
OKHCIIUTENbHBIE CBOKCTBA. [loiyueHre u npuMeHeHue Xxpoma.

Pu3nyecKre U XMMUYECKHE CBOMCTBA MapraHla U €ro COeINHEHUN. BaxkHenmme
coenunenus mapranua(ll), mapranmna(I'V), mapranna(VI) u mapranua(VII).
IlepMaHranar kanus, €ro OKMCIUTENbHbBIE CBOMCTBA.

du3nyYecKrue U XUMUYECKHE CBOMCTBA *keJie3a U ero coequHeHui. OKCUIbL,
ruapokcuasl u comu xenesa(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHUe Kee3a
U €r0 CIUIABOB.

DU3NYECKUE U XMMHUYECKHE CBOMCTBA Meu U €€ coenuHeHuu. [lonydyenue n
MIPUMEHEHHUE MEIU U €€ COCTMHEHU.

[{uHK: nonydeHue, (pU3n4YecKue 1 XUMHYECKHe CBOMCTBA. AM(pOTEPHbIE CBOICTBA
OKCH/JIa ¥ TUAPOKCUA MHKA, THIPOKCOKOMIUIEKCHI IMHKA. [ [puMeHenne nuuka u
e€ro COeIMHEHUM.

DKCNepUMEHTAIbHBIE METO/IbI U3YUYE€HHUSI BEIIECTB M X MPEBPAILICHUI: U3yUeHUE
0o0pa3110B HEMETAJUIOB, TopeHue cepbl, hocdopa, xKeyne3a, MarHusi B KUCIOPOJIe,
U3Yy4YEHUE KOJUIEKIINN « MeTasuibl ¥ CIUIaBbl», B3aUMOJICHCTBUE MIEIOYHBIX U
MIEJIOYHO3EMENTHHBIX METAILIOB C BOJION (BO3MOYKHO HCITOJIH30BAHUE
BUJICOMATEPHUAIIOB), B3aUMOJICHCTBYE IIMHKA U JKeJe3a C paCTBOPAMU KHUCIIOT U
IeJI0YEH, KAUeCTBEHHBIC PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATHOH BOJIOpOAA
¥ KaTHOHBI METAJIJIOB, B3aUMOJACHCTBUE THIPOKCUIOB ATFOMUHUS U IITHKA C
pacTBOpaMH KUCIIOT U IIEJIOYEH, PEIICHHE SKCIICPUMEHTAIBHBIX 33124 110 TeMaM
«T["amorens», «Cepa u e€ coenuHeHU, «A30T U (Hochop U UX COSTUHECHHSD,
«MeTaJuisl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYIIID).

XUMUS U KU3HD.

Ponb xuMuu B o6ecriedueHrr yCTOMYUBOTO pa3BUTHS yenoBedecTBa. [lonstue o
Hay4YHBIX METO/IaX IMO3HAHUS U METOAO0JIOTMH HAYYHOT' O nccienoBanns. Hayunsie
MPUHIUIBI OPTaHU3ALNN XUMUYECKOT0 MPOU3BOACTBA. [IpOMBIILIEHHBIE CTIOCOOBI
MOJTYYEHHUSI BXKHEUIIIUX BEIIECTB (Ha MpUMEPE MPOU3BOJICTBA AMMHUAKa, CEPHOM



KHCJIOTHI, MeTaHo1a). [IpoMBITIIeHHBIE CTTIOCOOBI TTOTYYEHHS METAJVIOB M CILIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeabl U €ro nocaeAcTBus. Poib xumun
B 00€CTICUCHUH YHEPTETUUECKON OE30MTaCHOCTH.

Xumus 1 310pOBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia ucnons3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUU MEIUIIVHBI.

XUMHS TUIIHA: OCHOBHBIE KOMIIOHEHTEI, ITHAIIEBBIE J00OABKH. POIb XMMUH B
oOecIieyeHnH IMUIIEBO 0E30aCHOCTH.

Kocmernueckue u napdromepusie cpenctsa. beiroBas xumust. [Ipasuna
0e30MacHOro UCMOJIb30BAHUS MPENAapaToB OBITOBOM XMMHUU B ITOBCEHEBHOMN
KU3HU.

XWUMHSI B CTPOUTENBCTBE: BAKHEHIITE CTPOUTEIIbHBIC MaTePHAIIBI (IIEMEHT,
OCTOH).

XuMHsl B CEJIbCKOM X03sicTBe. OpraHu4ecKkrie U MUHEpaJIbHbIC y100pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHUAJIbl, KPACKH, CTEKIIO, KEPAMHUKA.
Marepuansl 1 35ekTpoHukd. Hanotexnonorum.

PacuétHrle 3aaun.

Pacuérbl: Macchl BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MACCe WM 00BbEMY OJTHOTO U3 YUACTBYIONIUX B PEAKIIMH BEIIECTB,
Macchl (00b€Ma, KOTMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIUU, €CITA OJHO U3
BEIIIECTB UMEET NMPUMECH, Macchl (00BbEMA, KOJIMUYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMu, €CJIM OJTHO U3 BEIIECTB IaHO B BUJIE PACTBOPA C ONPEACTEHHON
MAacCOBOM JI0JI€A paCTBOPEHHOTO BEMIECTBA, MACCOBOM J0JIM U MOJISIPHOU
KOHIIEHTPAILIMU BEMIECTBA B PACTBOPE, JOJH BbIX0/1a MPOYKTA PEAKLIUHA OT
TEOPETHYECKH BO3MOKHOTO.

MexnupeamMeTHbIE CBA3H.

Peanuzanusi MeXNpeIMETHBIX CBA3EH P U3yUEHUHU 001Iel U HEOpraHUYECKOM
xuMuH B 11 Ki1acce ocyniecTBiIseTCSs Yepe3 UCTOIb30BaHNE KaK 001X
€CTECTBEHHO-HAYYHbIX TTOHSITUHN, TaK U MOHITUH, IPUHATHIX B OTIEIbHBIX
MpeAMEeTax €CTeCTBEHHO-HAYUYHOIO IIUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE IOHATHS: SIBJICHUE, HAYYHBINH (DaKT, rumnoresa,
TEOpHsl, 3aKOH, aHAJIU3, CHHTE3, KIacCU(pUKALIHS, IEPUOANYHOCTD, HAOJIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.



dusznKa: MaTepUsi, MUKPOMHUP, MAKPOMUP, ATOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIbI, PAIMOAKTUBHOCTD, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb, BEILIECTBO,
TEN0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, UICANIbHBIN ra3, puznueckue
BEJIMYUHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTb, SJHEPTHSI, Macca.

buonorus: kierka, opranusm, 3Kkocucrema, ouocdepa, MeTadoIn3M, MaKpo- U
MUKPOIJIEMEHTHI, OCJIKH, JKUPBI, YTIICBObI, HYKIEHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK YHEPTUHU B IKOCHCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIEC TOPOJIBI, TTOJIE3HBIE HCKOITAEMbIE, TOIIIHBO,
PECYpCHI.

TexHonorus: XumMmudeckast MNPOMBINIJICHHOCTb, MCTAJLIIYPIrust, CTPOUTCIIbHBIC
MaTcpUualibl, CEIbCKOXO3SMCTBECHHOC IMPON3BOACTBO, IMUIICBAS ITPOMBIIIJIICHHOCTD,
(bapMaHeBTI/I‘ICCKaSI IMPOMBIINIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKUX
npemnaparoB, IPOU3BOJACTBO KOHCTPYKIHOHHBIX MAaTCPHUAJIOB, DJICKTPOHHAs
IMPOMBIINIJICHHOCTE, HAHOTCXHOJIOI'NH.

INTAHNPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3VYJIBTATBI

B COOTBETCTBUY C CUCTEMHO-IEATEILHOCTHBIM ITOAX0J0M B CTPYKTYpE
JUYHOCTHBIX PE3YIHTATOB OCBOSHUS MIPEAMETAa « XUMHUS» Ha YPOBHE CPEITHETO
o0rmiero 00pa3oBaHus BHIICICHBI CIICAYIOIINE COCTABISIONINE: OCO3HAHHE
00yYaIOIUMUCS POCCHICKON TPa)TaHCKOW UIACHTUIHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPE/ICIICHHI0; HATMYHE MOTHBAIIMH K
00y4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIUXCsl pyKOBOJICTBOBATHCS
MPUHATHIMH B OOIIECTBE MPAaBUIIAMA U HOPMaMU TIOBEICHUS; HATUYUE
MIPaBOCO3HAHUS, DKOJIOTHUECKOU KYJIbTYPbl; CHIOCOOHOCTh CTaBUTH II€JIU U CTPOUTH
YKU3HCHHBIC TIUTAHBI.

JIMYHOCTHBIE PE3yABTATHI OCBOEHUS IPEAMETA « XUMHUS» OTPAXKAIOT
c(hOpMUPOBAHHOCTH OIbITA TO3HABATEILHON U MPAKTUUECKON AESTEIbHOCTH
0Oy4Yaromuxcs B MPOIECCE peaTu3ali 00pa3oBaTeIbHON JESTENbHOCTH.

JIMYHOCTHBIE PE3yAbTATHI OCBOCHUS MIPEAMETA « XUMHUS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTH OIbITA TTO3HABATEILHON U MPAKTHYECKOHN JACATEILHOCTH
oOyyJaromuxcs B IPOIecCe peain3alii 00pa30BaTeIbHOM ICSITEIHHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:



OCO3HaHUS 00YUYaAIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)XCHUS K 3aKOHY U MPABONOPSIKY;

MMpCACTABJICHUA O COOMAJIbHBIX HOPpMAX M IIpaBUJIaX MCKINMIYHOCTHBIX OTHOILICHUI
B KOJIZICKTUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIbHOCTH IIPHU CO3TaHNN y‘{e6HBIX
IMIPOCKTOB, pCHICHHUHU y‘IG6HLIX H I1I03HABATCJIbHBIX 3aJa4, BBIIIOJTHCHHUH
XUMHNYCCKUX IKCIICPUMCHTOB,

CITOCOOHOCTH OHUMATh U IMPUHUMATb MOTHUBbI, HAMCPCHH, JIOTUKY U AapTYMCHTbBI
APYyTHUX IIPHU aHAJINU3C PA3JIMIHBIX BU0B y‘-IG6HOI>i ACATCIBbHOCTH,

2) NaTpuOTHYECKOTO BOCIIUTAHMUSL:

HCHHOCTHOT'O OTHOILICHUA K HCTOPUICCKOMY U HAYYHOMY HACJICANUTO
OTE€YECTBEHHOM XHUMHH,

yBa)KEHHUS K MPOLIECCY TBOPUECTBA B 00J1aCTU TEOPUH U MPAKTUUECKOTO
IPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3YJIbTAT
JUIMTEJIbHBIX HAOII0I€HUH, KPOIOTINBBIX SKCIIEPUMEHTAIIBHBIX TIOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

HHTEPECa U ITO3HABATCIIbHBIX MOTHBOB B ITOJIYYCHHUHA U ITOCICAYIOIIEM aHAJIN3C
I/IH(I)OpMaIII/II/I 0 NMEPCAOBBIX TOCTUKCHUAX COBpeMeHHOfI OTCUECTBEHHOM XUMHUU,

3) 1yXOBHO-HPABCTBEHHOT'O BOCTIMTAHMSL:
HPaBCTBEHHOI'O0 CO3HAHUS, STHUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OLCHMBATb CUTyallH, CBA3AHHLIC C XUMHWUYCCKUMU ABJICHUAMU, U
IMPUHUMATb OCO3HAHHBIC PCIICHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U IIOCTYIKU CBOMX TOBAPUILEH C ITO3ULIAN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YYETOM OCO3HAHHUS NTOCIEACTBUI
ITOCTYIIKOB;

4) hbopMUpOBaHUS KYJIbTYPHI 3I0POBBSI:

MOHUMAaHUS LEHHOCTEH 3J0pOBOro U 0€30MacHOro 00pasa )KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NIECKOMY U IICUXUIECKOMY
3JI0POBBIO;

cOOJTI0/IeHUs TTpaBuiI 0€30MaCHOT0 0OpaIeHus C BEIIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU EATEIBHOCTH;



MMOHUMAaHMS IIEHHOCTH MPaBWJI HHAUBUYIBHOTO U KOJUICKTUBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS OCIEACTBUN U HENPUSTHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUs);

5) TpyZ10BOTO BOCTIMTAHHUSL:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-MCCIIEIOBATEIHCKOMN
JeSTeTLHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUECKON U IPYTUX BUAAX
JIEATEbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COLUATIbHON
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccruil pa3auyHoro pojia, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHH;

YBAXEHUS K TPYAY, JIFOJAAM TPY/Ia U pe3ybTaraM TPYyAOBOM AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATHHOU TPACKTOPHH 00pa30BaHUS,
Oynyuieit mpodeccuu U peaausaluu COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U MOTPEOHOCTENH
00I1IeCTBA;

6) OKOJIOTHYCCKOI'O BOCIIMTAHM A

9KOJIOITN4YC€CKHA uenecoo6pa3H0r0 OTHOLICHUS K ITPHUPOAC KAK HCTOUYHUKY
CymcCTBOBaHUA ) KU3HU HA BeMne;

MOHUMAaHUS TJI00AIBHOTO XapaKTepa dKOJOTMYECKUX MPOOIeM, BIUSHUS
HKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE PUPOJAHON U COLIMAIBHON CPEIbl;

OCO3HaHH HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I}KGHI/Iﬁ XUMHH I pCIICHUA
BOIIPOCOB PAIMOHAJIBHOI'O ITPHUPOAOITIOJIB30BAHUA,

AKTHBHOT'O HENPUATHUS AECUCTBUM, IPUHOCAIIUX BPEJ OKPYKAIOIIEH PUPOTHOU
cpelne, yMeHHS IPOTrHO3UPOBATHh HEOJIATOMPUSTHBIC SKOJIOTUYECKHUE TTOCIIECICTBUS
IIPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYHS PA3BUTOTO SKOJOTHUECKOTO MBITIUICHUS, SKOJIOTHICCKON KYIbTYPBI,
OTIBITA JACSITSIIBHOCTH YKOJIOTHYECKON HAPAaBICHHOCTH, YMCHHUS
PYKOBOJICTBOBATHCSI MU B TI03HABATEILHON, KOMMYHHKATUBHON U COIMAILHON
MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO MPOTHBOCTOSITH UICOIOTHU
xemohoouu;



7) UEHHOCTH HAyYHOT'O MO3HAHUSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOLIECTBEHHOM NPAKTUKH;

MOHUMAaHMS CIICHU(PUKN XUMHUHU KaK HAyKH, OCO3HaHUs €€ posid B JOPMUPOBAHUU
PaIMOHAIBHOTO HAYYHOT'O MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MIPEICTaBIeHUs 00
OKPYXKaIOIleM MUPE KaK O €AMHCTBE IPUPOIbI U YEJIOBEKA, B IO3HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIIEM COXPAaHEHUS TPUPOTHOTO
pPaBHOBECHS;

yOSXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU TSI COBPEMEHHOM MUBUIIN3AIINN: B
e€ TYMaHUCTUYECKOW HAMPABICHHOCTH U BaKHOM POJIM B CO3JJaHUU HOBOM 0a3bl
MaTepUaibHON KYJIbTYPHhI, B PEIICHUH TJI00QIBbHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, DHEPTETUUECKOM, NTUILIEBOU U DKOJIOTUYECKON
0€30MacHOCTH, B Pa3BUTUM MEAUIIMHBI, 00E€CTICUCHUH YCIIOBUM YCIICIIHOTO TPya
Y DKOJIOTUUECKH KOM(POPTHOM KU3HU KaXKIO0T0 YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: TIOHUMAaHUsI CyIIITHOCTH METOJI0OB ITIO3HAHUSI,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTU MCIIOIb30BATh MOJIyYaeMbIe
3HAHWS 7151 aHAIN3a U OOBSICHEHUS SIBJICHUHN OKPYKAIOIIETO MUpa U
MPOUCXOSIIINX B HEM U3MEHEHHM, YMEHUS JIeIaTh 000CHOBAHHBIC 3aKITFOYCHUS HA
OCHOBE HAay4HBIX (DAKTOB U UMEIOLIUXCS JAHHBIX C IEJbIO MOTYyUYECHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSITEILHO HMCITOJIb30BaTh XUMHUUYECKUE 3HAHUS AJI1 peIICHUS
HpO6JICM B p€aJIbHbIX )KU3HCHHBIX CUTYyallUuAX,

HHTCPCCA K ITIO3HAHUIO, HCCH@HOB&TGHBCKOﬁ ACATCIIBHOCTH,

TOTOBHOCTH ¥ CIIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CAMOOOPA30BAHUIO,
K aKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUI IO XUMHUHU B COOTBETCTBHUH C
YKU3HCHHBIMH TTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM Tpya B pa3IMuHbIX chepax npodeccuoHanbHOM
JEATEIIbHOCTH.

METAIIPE/IMETHBLIE PE3VJIbTATDBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOEHUS TPOTPAMMEBI 110 XUMHUH HA YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HaYMMBbIE I (POPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEKIIPEIMETHBIE) O0IIEHAYYHbIE TOHATHUS, OTPAKAIOLIUE
LEJI0CTHOCTh HAYYHOUN KapTUHBI MUpa U ceU(pUKY METOI0B IMO3HAHMS,



HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHUsl, SIBJICHUE,
poIiecc, CUCTEMA, HAyYHbIN (akKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEA0OBaHNE, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPyTHe);

YHUBEpCalbHbIe yUeOHbIE NeUCTBUS (I03HABATEIbHbIE, KOMMYHUKATHUBHBIE,
pEryJisTUBHBIE), 0OecneunBaronie GopMupoBaHue HyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATIBHON KOMIETEHIIMN 00yYatoInXCs;

CIIOCOOHOCTh O0YYArOITUXCS UCIIOIB30BaTh OCBOSHHBIE MEKIUCIIUILUIMHAPHBIC,
MHPOBO33PEHUYCCKHE 3HAHK U YHUBEPCAIbHbIC yUeOHbBIC ICHCTBUS B
MMO3HABATEILHON U COLIMATIBHOM MPAKTUKE.

MertanpeaMeTHbI€ pe3yabTAThl OTPAKAKOT OBJIAJICHUE YHUBEPCATIBHBIMU
y4eOHBIMU MTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU
NENCTBUSIMMU.

[To3HaBaTenbHBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS
1) 6a30BBIC JIOTHYECKUE ICUCTBUS:

CaMOCTOATETHLHO (POPMYITHPOBATH U aKTYaTU3UPOBAThH POOJIEMY, pacCCMaTPUBATh
€€ BCECTOPOHHE;

OIpCACIIATh HEIU ACATCIbHOCTH, 3aJaBas MapaMETpPbl U KPUTCPHUHU UX JOCTUKCHUS,
COOTHOCHUTD PE3YJIbTATLI ACATCIbHOCTU C ITOCTABJIICHHBIMHA LCIISAMMU;

WCTI0JIb30BATh IMPU OCBOCHUM 3HAHHUM MTPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIJCIATh
XapaKTEepHbIE MPU3HAKU TTOHATUN U YCTAaHABJIMBATh UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHS JIJIs1 OOBSICHEHUSI OTJICIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMPATh OCHOBAHUSI M KPUTEPUU IS KJIACCU(PUKAIIMU BEIIECTB U XUMUYECKUX
peaxkLuu;

YCTaHaBJIMUBATh IPUIHNHHO-CIICACTBCHHLIC CBA3U MCKAY N3YYACMBIMU ABJICHUAMM,

CTPOUTH JIOTHYECKUE PACCYNKACHUS (MHIYKTUBHBIC, J€TYKTHBHBIC, 110 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBJICHHUSIX,
(GhOpMyITUPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

NPUMEHATH B MPOIIECCE MMO3HAHUS UCTIONb3YEMbIE B XHMHUH CUMBOJIIMYECKUE
(3HaKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIbHBIE MMPEACTABICHUS — XUMHUECKUN
3HAK (CMMBOJI) DJIEMEHTA, XUMUYecKkas (popmyiia, ypaBHEHHE XUMUYECKOU
PEaKIy — PU PEIICHUH YIeOHBIX MTO3HABATENIBHBIX U MPAKTUYECKUX 3a/1a4,



IMPUMCHATb HAa3BAaHHBIC MOJCJIbHBIC IIPCACTABICHUSA AJIA BBIABICHUA XaPAKTCPHBIX
IMPHU3HAKOB N3YYAaCMbIX BCIICCTB 1 XUMHNYCCKHX peaKHHﬁ.

2) 6a30BbIE€ HCCIIE0BATEILCKUE ICUCTBUS:

BJIaJIETh OCHOBAMHU METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUECKHUX
peaKiuu;

dbopMyIMpOBATH LIETU U 33]]a4H UCCIICOBAaHUS, UCTIOJIb30BaTh MOCTABIICHHBIE U
CaMOCTOATETHLHO CPOPMYITHPOBAHHBIE BOTIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JUTIsl (JOPMUPOBAHUS THIIOTE3BI TTO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJETh HABBIKAMHU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOJI0M
npoliecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €0 Pe3yJIbTaT, POPMYIUPOBATH
0000111eHUS U BBIBObI OTHOCUTEIHLHO JIOCTOBEPHOCTHU PE3YJIHTATOB UCCIEAOBAHMS,
COCTaBJIATh OOOCHOBAHHBIN OTUET O MPOJICIAHHOMN padoTe;

MPUOOPETATH OMBIT YYEHUIECKOM HCCIIeIOBATENHCKON 1 MPOEKTHOMN
JIEATEIIbHOCTH, MPOSIBIIATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY
MTOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a/1a4, IPUMEHECHUIO PA3JINYHbBIX
METOJIOB TO3HAHUA.

3) pabota ¢ uHbopMaIreii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX MHGOpMALMK (HAyYHO-TIOMYJIsipHas
JUTEpaTypa XUMUUYECKOTO COACPKaHMs, CITPAaBOYHbIE TTOCOOUS, pECYPChI
WuTepHeTa), aHaau3upoBaTh HHGOPMAIIUIO PA3TMYHBIX BUIOB U (hOopM
MpEACTaBICHUS, KpUTUYECKH OLIEHUBATH €€ IOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTH;

(GOopMyIMpPOBATH 3aIIPOCHI U IPUMEHATH Pa3JIMYHbIE METOABI ITPU MOUCKE U 0TOOpE
uH(popMaIu, He0OX0UMOI 17151 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeIeIEHHOTO
THUIIA;

HpI/IO6p€TaTI> OIIBIT UCIIOJIb30BaHUA I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX
TEXHOJOTUH 1 Pa3INYHBIX IIOUCKOBBIX CUCTCM;

CaMOCTOATEIFHO BRIOUPATh ONTHUMAIIbHYIO (POpMY MpecTaBIeHUs HHDOPMAITUN
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

MCIOJIb30BaTh HAYUYHBIH SI3bIK B KAUECTBE CPEJICTBA MTPU pabOTE C XUMUYECKON
uH(popMaIuen: TPUMEHSATh MEXIIPEeIMETHbIE ((PU3NUECKHEe U MATEMATHYECKHE )
3HAKU ¥ CUMBOJIBI, (POpMYIIbl, a00pEeBUATYPBI, HOMEHKIATYPY;



UCIIOJIB30BATh 3HAKOBO-CUMBOJIUYECKUE CPENCTBA HATTISAHOCTH.
KoMMyHUKaTHBHBIE YHUBEpCATIbHBIE YUEOHbIE ACHCTBUS:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ IUaora u/uiu
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (POPMYITUPOBATH CBOU MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS IIPEJI0KEHHON 3a/1a4H;

BBICTYIATh C NMPE3CHTALMEN PE3yIbTATOB MTO3HABATEILHOU JIESITEILHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BBINIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, TPAKTUUECKON pabOThI IO UCCIIEI0BAHUIO CBOICTB
M3y4aeMbIX BEILIECTB, peaiu3allii y4eOHOro MPOeKTa, U (HOPMYJIUPOBATH BHIBOIBI
10 pe3yabTaTaM IMPOBEAEHHBIX UCCIEAOBAHUN ITyTEM COIJIACOBAHUS MMO3ULIUN B
X0J1€ 00CYXJIeHUSI 1 0OMEHAa MHEHHSIMU.

PerynsaruBHble yHUBEpCaIbHBIC yUeOHBIC ICHCTBHUS:

CaMOCTOATEILHO IUIAHUPOBATh U OCYIIECTBIISITH CBOKO ITO3HABATEIIbHYIO
JEeATENbHOCTD, ONpenesis €€ UeH U 3a1a4i, KOHTPOJIUPOBATh U 110 MEPE
HEO0OXOIMMOCTH KOPPEKTUPOBATH MPEIaraeMblil aIrOPUTM JEHCTBUNA MTPU
BBINIOJIHEHUU YYE€OHBIX U UCCIIEA0BATENbCKUX 3a/1a4, BEIOUpaTh HauboJsee
a3 PekTUBHBIN crIOCO0 UX pEelIeHUs ¢ YYETOM MOJyYEHUsI HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKILIUSIX;

OCYHCCTBIIATE CAMOKOHTPOJIb ACATCIIBHOCTH HA OCHOBC CaMOAaHaJIn34d U
CaMOOLCHKMH.

[MPEAMETHBIE PE3VJIBTATBI

[IpenMeTHbIE pe3yabTaThl OCBOSHUS MPOTPAMMBI 10 XUMUU HA YTITyOJEHHOM
YPOBHE Ha YPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT clienupuuecKkue
JU1sl yueOHOro npeaMeTa « XMMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM
110 OCBOCHUI0, UHTEPIIPETAIIMU U TPEOOPA30BAHUIO 3HAHUM, BUIbI JIEITCIIbHOCTH
IO MOJYYEHHIO HOBOT'O 3HAHUS ¥ MPUMEHEHHUIO 3HAHUM B Pa3JIMYHBIX yUeOHBIX
CUTYaLUAX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX C XUMuen. B
IIporpaMMe o XMMUU MPEAMETHBIE PE3yAbTaThl IIPEICTABIICHBI 10 IOJ1aM
W3yYECHUS.

10 KIIACC

[IpenmeTHbIE Pe3yNbTaThl OCBOCHMS Kypca «Opranuyeckasi XMMHUsD» OTPaXKaroT:



c(hOpMHUPOBAHHOCTH MPEJICTABIICHUI: O MECTE 1 3HAUCHUH OPTaHUYECKOW XUMUU B
CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoH B 00ECIIEYCHUN YCTOMIMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEUICHUH MPOOJIEM IKOJIOTUYECKOM, SHEPreTUYECKOU U MUIIEBOI
0€30MacHOCTH, B Pa3BUTUM MEAUIMHBI, CO3JJaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX
HMCTOYHUKOB DHEPTUU, B 00ECIICUCHUH PAIIMOHAIBHOTO PUPOI0T0JIb30BaHMS, B
dhopMUpOBAHUM MUPOBO33PEHUSI U OOIIEH KYJbTYPhI UeJIOBEKA, a TAaK¥Ke
HKOJIOTUYECKH 0O0CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM
cpene;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpAsk BKJIFOYAECT:
OCHOBOIIOJIAraroIIMe MOHITUA — XUMUYECKUHN 3JIEMEHT, aTOM, SJIPO U 3JIEKTPOHHAS
o0os049Ka aToma, s-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE M BO30YKAEHHOE
COCTOSIHUS aTOMa, THOPUAN3AIMs aTOMHBIX OpOUTANIEH, NOH, MOJIEKYJIa,
BAJICHTHOCTb, SJIEKTPOOTPUIIATEILHOCTD, CTEIIEHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEpOAHBIN cKeNeT, GYHKIIMOHATbHAS
rpyIina, pagukai, CTpyKTypHbIe (OpMyJibl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJICTHBIC), U30MEPUsSI CTPYKTYpPHAs U MPOCTPAHCTBEHHAs (TeOMEeTpUIecKasl,
ONTHYECKasl), U30MEPHI, TOMOJIOTUYECKUM PsiJI, TOMOJIOTH, YTJI€BOAOPOIbI,
KHUCJIOPOJI- U a30TCOJIEpKAIUE OPraHUUECKUE COSTMHEHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJIIPHbIE COCAMHEHHS; TEOPUHU, 3aKOHbI
(nepuonuueckuit 3akoH M. 1. Menaeneena, Teopusi CTPOCHHUS OpTaHUYECKUX
BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS
Y MIPEeBpaIIEHUs SHEPTUU NMPU XUMUUYECKUX PEAKIIUSIX ), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH SI3bIK XMMUU, MUPOBO33PEHUECKHUE 3HAHUS, JIC)KAIINE B OCHOBE
MMOHUMAaHUS TPUUYNHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBICHUH; MPEICTaBICHUS
0 MEXaHU3MaX XUMHUECKUX PEeakifil, TepPMOJIUHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX X MPOTEKaHUsl, O B3AMMHOM BIIUSIHUU aTOMOB U TPYIII aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3pdekTsl, opueHTanTsl | u Il pona);
(haKkTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJIy4YEHUU U 0€301MacHOM
MCIIOJIb30BaHUY BOXKHEHUIIIMX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOM
JIeATEeIIbHOCTH YeI0OBeKa, OOITUX HAYUYHBIX MIPUHIIUIIAX XUMUUYECKOTO
MIPOM3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TePEePadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHII: BBISBIISATH XapaKTePHbIE MPU3HAKU MTOHSATHUH,
YCTaHaBIIUBATh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIME MOHATHS IPU
ONMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:



WCIIOJIb30BATh XUMUYECKYHK) CUMBOJIMKY JJISI COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYJT OPTaHUIECKHIX
BEILIECTB;

COCTaBJISATh YPABHCHUSI XUMUUYECKUX PEAKIIUNA U PACKPHIBATh UX CYIIHOCTD:
OKHCIIUTEbHO-BOCCTAHOBUTEIHHBIX PEAKIIUN TOCPEJACTBOM COCTABIICHUSI
AJIEKTPOHHOTO OallaHca 3TUX PeaKIUil, peakiuii HFOHHOTO OOMEHa MyTEM
COCTAaBJICHUSI X TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

HU3roTaBJIMBATb MOJCIIN MOJICKYJI OPTaHHYCCKHUX BCIICCTB I HIIIIOCTPAlINN UX
XUMHYCCKOTI'O U ITPOCTPAHCTBCHHOI'O CTPOCHHA,

c(hOpMUPOBAHHOCTb YMEHUI: yCTaHABIMUBATH MPUHAJICKHOCTh U3YUEHHBIX
OpraHWYECKUX BEIIECTB M0 UX COCTaBY U CTPOCHUIO K ONPEICTEHHOMY
KJIacCy/Tpymie COeAMHEHNM, TaBaTh UM Ha3BaHUSI MO CUCTEMATUYECKOM
Homenknarype (IUPAC) u npuBoauTh TpUBUATbHBIE HA3BAHUS JIJIS1 OTACIIBHBIX
MPEJCTABUTEINICH OPraHUYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJI, TIIUIEPHH,
ATWJICHTJINKOIb, (PEHO, (opManbIeTrul, alleTalbAeTH]I, alleTOH, MypaBbIUHAas
KHCIIOTa, YKCYCHasl KICJIOTa, CTEAPUHOBAs, OJICMHOBAS, MaJbMUTHHOBAS KUCIIOTHI,
TIIMIMH, aJTaHUH, MallbT03a, (GPYKTO3a, aHWJIMH, TUBUHUI, H30TIPEH, XJIOPOIIPEH,
CTUPOJI U IPYTHUE);

C(i)OpMI/IpOBaHHOCTB YMCHHUA ONIPCACIIATL BU XUMHUYECKOM CBSI3HU B OpPraHNYCCKHX
COCIMHCHUAX (KOBaJ'ICHTHaH M MOHHasA CBA3b, 6- U TT-CBA3b, BOJOPOAHAA CBHBB);

C(l)OpMI/IpOBaHHOCTB YMCEHHUSA IMPUMCHATD ITOJIOKCHUA TCOPHUN CTPOCHUA
OpraHUYCCKHUX BCIICCTB A. M. BYTJ'IepOBa JIIsL 00BSICHEHHS 3aBUCHMOCTH CBOMCTB
BCIICCTB OT UX COCTABA U CTPOCHHU,

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUECKUE U
XUMUYECKUE CBOMCTBA TUITMYHBIX MPEJICTABUTENEH Pa3IUYHBIX KIAaCCOB
OpraHUYECKUX BEUIECTB: AJIKAHOB, IUKJIOAJIIKAHOB, AJIKEHOB, aJIKAAUEHOB, aJIKUHOB,
apOMaTUYECKUX YIIEBOAOPOJIOB, CHUPTOB, albJAECTUI0B, KETOHOB, KAPOOHOBBIX
KHCJIOT, POCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECAUHEHUN U AMUHOB,
AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJIOB (MOHO-, IU- U TIOJINCAXapHJIOB),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEKy HUMH YPaBHEHUSAMHU
COOTBETCTBYIOIIUX XMMUUYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX

hopmys;

chOpMHUPOBAHHOCTh YMEHHUS TOJITBEPKAATh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPTaHMYECKUX COSTMHEHHUM OT



KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U TM-CBSI3U), B3AUMHOT'O BJIIMSIHUSI aTOMOB
Y TPYNI aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YIJIEBOAOPOIHOTO
ChIpbs (HE(DThb, IPUPOAHBIN Ia3, YroJib), CIIOCOOBI €r0 MepepaboTKH 1
MPaKTUYECKOE TPUMEHEHHE MPOyKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAaHUH O €CTECTBEHHO-HAYUHbIX
METO/IaX MO3HAHUS — HAOJI0IEHUU, U3MEPEHUU, MOICIMPOBAHUH, SKCIIEPUMEHTE
(peaTbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS TIPUMEHITH OCHOBHBIE OTIEPAIIUH MBICITHTEILHON
JEATEeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIIeHNEe, CUCTEMAaTU3AIIHIO,
BBISIBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBS3CH — JJISI U3yUCHUS CBOWCTB BEIIECTB U
XMMUYECKUX PEaKIUM;

c(hOpMHUPOBAHHOCTb YMEHHI: BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATHUSMHU Y MPEACTABICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX ITPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAHMSI CYIIIHOCTH MAaTePHAIBHOTO €MHCTBA MHUPA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS 10 OPTAHUYECKON XUMHUH 711 OOBSICHEHUS
MPOTHO3WPOBAHUS ABJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(OpMHPOBAHHOCTh YMEHUI: IPOBOAUTH PACYETHI 10 XUMUYECKUM (HOpMysIaM U
YPABHEHUSIM XMMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM (PU3NYECKUX BETUYHH
(macca, 00bE€M ra30B, KOJUYECTBO BEIIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: pACUETHI 10 HAXOXKJIECHUIO XUMUYECKON (HOpMYIIbI
BEILIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM XUMUYECKUX 3JIEMEHTOB, IPOYKTaM
CrOpaHusl, INIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AaHATTU3UPOBATH U OILICHUBATH C
MO3UIIUN YKOJIOTHYECKOI 0€30IMacHOCTH MOCIIEICTBUS OBITOBON U
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBA3aHHOU ¢ mepepaboTKOM
BEILIECTB, UCIIOJIb30BATh MOJYYEHHBIC 3HAHUS JJIsI IPUHSATUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYyalusX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTHh YMEHHI: CAMOCTOSATEIHHO IUIAHUPOBATH U IIPOBOIHUTH
XMUMHYECKUN IKCIICPUMEHT (TTOTyYCHHE U U3yUYCHHUE CBOMCTB OPraHUYeCKHX
BCIIIECTB, KAUCCTBCHHBIC PEAKIMH YIIIEBOAOPOIOB PA3IUYHBIX KIIACCOB U
KHCJIOPOJICOICPIKAIINX OPraHMYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTATBHBIX
3a71a4 10 pacro3HaBaHUIO OPTAHUYECKUX BEIIECTB) C COOIIOICHUEM ITPaBHUIT
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH U TAOOPATOPHBIM 000PYI0OBaHUEM,



(GbopMyIUpPOBATH 11€TTh UCCIIETOBAHMS, MPEJCTABIATH B Pa3IMIHON hopme
pe3yJIbTaThl SKCIEPUMEHTA, aHAUIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OpMHPOBAHHOCTh YMEHHIA:

cOOJTI0IaTh IIPaBUIIa SKOJOTUYECKH 11eTIeCO00Pa3HOTo MOBEACHUS B OBITY U
TPYJIOBOM I€ATEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 3/I0POBbSI, OKPYkKarolen
MPUPOIHON Cpebl U JOCTHKEHUS €€ YCTOWYUBOTO Pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCUYECKOT'0O JCUCTBUS Ha KUBbIC OPTraHU3MbI
ONPEICIIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAas cMbIC TTokazaresis [1/1K;

aHAJM3UPOBATH 11€1€CO00PA3HOCTh MPUMEHEHHUS OPraHUYECKUX BEIIECTB B
MIPOMBIILJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIIECTRIIATH I1€JICHANPABICHHBIN MTOUCK
XUMHUYECKOW HHGOPMAIIUU B pa3IMYHBIX HCTOYHUKAX (Hay4yHas U y4eOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBoi nHopmanmu, MaTEepHET M ApyTrUe), KpUTUYECKH
aHAJM3MPOBATh XUMUIECKYIO HH(OPMAIIHIO, TIepepadaTriBaTh €€ U UCIIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3amaucii.

11 KITACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHUuYecKast XUMHUSD)
OTpaX<aror:

c(hOpMHUPOBAHHOCTH MIPEJICTABIICHUI: O MATEPUAILHOM €MHCTBE MUPA,
3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJIEHUU MPUPOJIBI, O MECTE U 3HAYEHUU
XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU B 00ECIICUYEHUN YCTOMINUBOTO
Pa3BUTHS, B PEIICHUH NPOOJIEM FKOJOTUUECKOM, SHEPreTUUECKON U MUIIIEBOM
0€30MacHOCTH, B Pa3BUTUHM MEAUIMHBI, CO3JJaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX
HMCTOYHUKOB DHEPTUHU, B 00ECIICUCHUH PAIIMOHAIIBHOTO PUPOIO0TI0JIb30BaHMUS, B
dhopMuUpOBaHUM MUPOBO33PEHHUSI U OOIIEH KYJbTYPhI UEJIOBEKA, a TAaK¥Ke
HKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIICHUSI K CBOEMY 37I0POBBIO U MPUPOTHOM
cpene;

BJIQJICHUC CHCTEMOM XUMUYCCKUX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOTIOJIArAIOIIKE TIOHATUS — XUMUYCECKHUH 2JIEMEHT, aTOM, SIIpO aToMa,
M30TOIIBI, DJICKTPOHHAST 000JI0YKa aToMa, S-, p-, d-aToMHbIE OpOUTAId, OCHOBHOE U
BO30YKIEHHOE COCTOSHUS aTOMa, THOPUAN3AIMS aTOMHBIX OpOUTaeH, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKUCIICHHSI,
XUMHUYECKas CBS3b (KOBaJCHTHAs, HOHHASI, METAJUTHYECKasi, BOJIOPOIHAS),
KpUCTaJUTMUECKas peIETKa, XUMUIECKasl PEakins, pacTBOP, AIEKTPOIUTHI,



HE3JICKTPOJIMTHI, JICKTPOIUTUYECKAS JUCCOLMAIMS, CTEIICHb JUCCOLUAIIH,
BOJIOPOJTHBIN TTOKa3aTeIb, OKUCINTEIb, BOCCTAHOBUTEh, TEIUIOBOM 3 (eKT
XUMUYECKOUN peakuu, CKOPOCTh XUMUUYECKOUN peaKIui, XUMHUUECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS IIEKTPOIUTUUECKON TUCCOUALINY, TEPUOTUUECKUI
3akoH /[[.1. MeHieneeBa, 3akOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpEeBpaIIEHUs SHEPTUHU MPU XUMUUYECKUX PEAKIIUSIX, 3aKOH MTOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK
XUMHUU, MUPOBO33PEHYECKHUE 3HAHUS, JIKAIIIHE B OCHOBE TTIOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SBJICHUN; COBPEMECHHBIC
MpEeCTaBICHUs O CTPOCHUH BEIIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJIMOJICKYJISIPHOM YPOBHSIX; IIPEJICTABICHUS O MEXaHU3MaX XUMUUYECKUX
peaKiuii, TEPMOJUHAMUYECKHUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUsI, 0 XUMUYECKOM PAaBHOBECHH, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH U O€30MaCHOM
WCIIOJIb30BaHUY BAKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIEATEeIIbHOCTH YeJI0BEKa, OOIIMX HAYUYHBIX MTPUHIIUIIAX XUMUYECKOTO
MIPOU3BO/ICTBA;

C(bOpMI/IpOBaHHOCTB YMCHHﬁl BBIABJIATH XapPaKTCPHBIC IIPU3HAKH HOHSITI/IfI,
YCTaHaBJIMBATh UX B3aAUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC ITOHATUSA IIPHU
OIIMCAaHUH HCOPTaHNYCCKHUX BCHICCTB U UX HpCBpaHleHI/Iﬁ;

c(hOpMHUPOBAHHOCTh YMEHHS UCTIOJIB30BaTh XUMUUECKYIO CHMBOJIUKY JIJIs
cocTaByieHHs (POPMYJT BEIIECTB U YPABHEHUN XUMHYECKUX PEAKITHM,
cucteMmarnueckyro HoMeHkIaTypy (IUPAC) u TpuBnaibHbie Ha3BaHUST OTACIBHBIX
BEILIECTB;

C(l)OpMI/IpOBaHHOCTB YMEHHA ONIPEACIIATEL BAJICHTHOCTDb U CTCIICHDb OKUCIICHUA
XUMHUYCCKUX 3JIECMCHTOB B COCIMHCHUAX, BU/ XUMHUYECKOM CBSI3U (KOBaHeHTHaSI,
HOHHAasA, MCTAJIJTIMYCCKad, BOI[OpOI[Ha}I), THII KpHCTaHHH‘{eCKOﬁ pCHIéTKI/I
KOHKPCTHOI'O BCIICCTBA,

c(hOpMHPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCThH CBOMCTB BEIIECTB OT BUA
XUMHUYECKOU CBSI3M U TUTA KPUCTAJUIMYECKON PEIIETKH, OOMEHHBIN U IOHOPHO-
aKIETITOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3M;

c(hOopMUPOBAHHOCTb YMEHHUI: KJIaCCU(PUIIUPOBATH: HEOPraHUUECKHUE BEIIECTBA T10
UX COCTaBYy, XUMHUYECKHUE PEAKIIMHU [0 Pa3INYHbIM IIPU3HAKaM (YUCTY U COCTaBYy
pearupyronmx BeniecTs, TeIoBoMy Y (PeKTy peakiiuu, 3BMEHEHUIO CTeNeHEen
OKHUCJICHHS DJIEMEHTOB, 00PaTUMOCTH, YUACTHUIO KaTajanu3aTopa u Jpyrue);



CaMOCTOATETFHO BRIOUPATh OCHOBAHMS Ml KPUTEPUH TSI KITaCCU(PUKAIINH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(hOpMUPOBAHHOCTb YMEHHUS PACKPBIBATH CMBICI Iepruogndeckoro 3akona Jl. 1.
MeHieneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYI0, OOBICHUTENBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTeprU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB U
MOHOB XMMHUYECKHUX DJIEMEHTOB IIEPBOr0—4ETBEPTOrO NepruoaoB Ilepuoanueckon
cucremsl JI.11. Menneneesa, UCIIOIb3ys OHATUS «IHEPIrETUUECKUE YPOBHIY,
«3HEPreTUYecKue MoaypOBHMY, «S-, p-, d-aTOMHBIE OpOUTAINY, «OCHOBHOE U
BO30Y>KAEHHOE SPHEPTETUYECKUE COCTOSIHUS aTOMay; OOBSACHATh 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHUYECKUX IEMEHTOB U UX COCAVMHEHUH 10 IEPUOAAM U
rpynmnam Ilepuonnueckon cucremst /1. 1. Menneneesa, BaJIeHTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS UX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMUCKHIBATD) OOIINE XUMUYECKUE
CBOMCTBA BELIECTB PA3JIMYHbBIX KJIACCOB, MOATBEPKIATH CYLIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKIY HEOPraHUYECKUMU BEIIECTBAMHU C IOMOUIBIO
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(OPMUPOBAHHOCTHh YMEHUS PACKPBIBATh CYIIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUN TOCPEACTBOM COCTABIICHHSI 3JIEKTPOHHOTO OajaHca
ATUX PEAKLM; peaKIil HOHHOrO OOMEHAa IyTEM COCTABJICHHS UX MOJHBIX U
COKpaLIEHHBIX MOHHBIX YPABHEHNUW; pEAKLIUNA THAPOJIN3a; PEAKIINI
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe r’IPOKCOKOMIUIEKCOB [IUHKA U aTIOMUHUA);

c(hOpMHUPOBAHHOCTh YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKINI ¢ YIETOM UX IHEPreTUUECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHHUSI CKOPOCTH XUMUYECKON PEAKIIMU B 3aBUCUMOCTH OT Pa3JIMYHbBIX
(bakToOpoB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PABHOBECHUS O] BIUSTHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarense);

CCI)OpMI/IpOBaHHOCTB YMCHHA XapaKTCPU30BaATh XUMHUYCCKHUEC PCAKIINH, JICIKAIIIUC B
OCHOBC IIPOMBIIIJICHHOI'O ITOJIYUCHUA cepHoﬁ KHCJIOThI, aMMHAKa, O6IHI/IC Hay4HBIC
IMPHUHOUIIEI XUMHUYCCKUX ITPOU3BOJICTB, HCHGCOO6pa3HOCTB IPUMCHCHUA
HCOPraHNM4YCCKNX BCIICCTB B ITPOMBIIIIJICHHOCTHU U B 6BITy C TOYKH 3pCHUA
COOTHOLICHUA PUCK-II0JIb34a,

c(hOpMHUPOBAHHOCTH BJIQJICHHS CHCTEMOW 3HAHUI O METO/1aX HAyYHOT'O MTO3HAHUS
SIBJICHU TIPUPOJIBI — HAOIIIOICHUE, U3MEPEHHE, MOCIIUPOBAHUE, DKCIIEPUMEHT
(peasibHbBIN U MBICIIEHHBIN ), UCIIOIb3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUS



MIPUMEHSATH 3TU 3HAHUS IIPU SKCIIEPUMEHTAIIBHOM UCCIICIOBAaHNUH BELIECTB U JJIs
OOBSICHEHUS] XUMUYECKUX SIBIICHUH, UMEIONUX MECTO B MPUPO/IE, TPAKTUIECCKOM
JIEATEIBHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU,

C(l)OpMI/IpOBaHHOCTB YMCHHS BBIABJIATH B3aMMOCBA3b XUMHWYCCKHUX 3HAHUM C
MOHATHUAMHU U IIPEACTABIICHUAMU JAPYTUX €CCTCCTBECHHO-HAYUYHBIX IMIPCAMCTOB IJIA
0o0J1ee OCO3HAHHOTO TOHUMAaHHUS MaTCpUAJIIbHOI'O €IMHCTBA MHUPA,

c(hOpMHUPOBAHHOCTh YMEHHS POBOJAUTH PACUETHI: C UCTIOIH30BAHUEM MOHSATUN
«MaccoBast I0JIs BEIIECTBA B PACTBOPE» M «MOJISIpHAS. KOHIIEHTPAIIUS»; MACCHI
BEIIECTBA WM 00BhEMA Ta3a MO U3BECTHOMY KOJUYECTBY BEIECTBA, MACCE UITU
00BEMY OJTHOTO M3 YYAaCTBYIOIIHMX B PEAKIIUU BEIIECTB; TETLIOBOTO 3 deKTa
peaklny; 3HaYEHHs BOJOPOJIHOTO OKA3aTEeNsl PACTBOPOB KHUCIIOT U IIEJI0UYEH C
M3BECTHOM CTETIEHBIO JUCCOIMAIINM; MacChl (00BEMa, KOJNYECTBA BEIIECCTBA)
MPOJYKTa PEaKLUH, €CIIH OJHO U3 UCXOAHBIX BEIIECTB JaHO B BUJIE PAaCTBOpa C
onpeeIEHHON MacCOBOM 10J7Iel pacTBOPEHHOIO BEIIECTBA UM JJAHO B U30BITKE
(MMeeT mpuUMecH); JO0JIM BbIXOJa MPOAYKTa peaKkIui; OObEMHBIX OTHOILICHUN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CAMOCTOSATEIBHO IIAHUPOBATH U MPOBOJIUTD
XUMHUYECKUHN IKCIIEPUMEHT (TIPOBEICHUE PEaKIIUii HOHHOTO OOMEHa,
MOJITBEPKJICHUE KaUECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEILECTB, OMPE/ICICHHE
Cpelbl PACTBOPOB BEIIECTB C MOMOIIBI0 HHANKATOPOB, U3YUCHHUE BIUSHUS
pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKON peaKInu, PEeIIeHUe
HKCMIEPUMEHTAIBHBIX 33/1a4 TI0 TeMaM «MeTais»y u «HemeTamisy) ¢
coOJIr0/IeHneM IpaBuil 0€30MacHOro 00paleHus ¢ BEUECTBAMU U 1a00paTOPHBIM
obopynoBaHueM, HOpMyIUPOBATh IETb UCCIEIOBAHNUS, IPEICTABIISIThH B
pa3nuuHOM (popMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBAThH U OIICHUBATh MX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJII0OIATh TIPABUIIA MOIH30BAHUS XUMHUYECKON
MOCY/I0H 1 TabopaTOpHBIM 000pyI0BaHKEM, OOPAIIICHHS C BEIIECTBAMU B
COOTBETCTBHH C UHCTPYKITUSMH T10 BHITIOTHEHUIO TA0OPATOPHBIX XUMUYECKUX
OTIBITOB, KOJIOTHUECKH 11eJIeCO00PA3HOTO MOBEJCHUS B OBITY U TPYAOBOMU
NESTETHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbsSI, OKPYKAIOIICH MPUPOTHOM
CpEeIbl ¥ TOCTHXCHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATH OMIACHOCTH
TOKCHYECKOTO JICHCTBUS HA KUBBIC OPTaHU3MBI ONIPECIEHHBIX HEOPTAHNIESCKUX
BEIIECTB, MOHUMas cMbIch nmokaszarens [1JIK;

c(hOpMHPOBAHHOCTh YMEHHI: OCYIIECTBIIATH 1€JICHANPABICHHBIN MOUCK
XUMHUYECKON MHPOPMAILIUU B PA3IMYHBIX UCTOYHMKAX (Hay4yHas U yueOHO-Hay4yHas



auTepaTypa, CpecTBa MaccoBoi mHGopMaluu, IHTepHeT u ApyTue), KpUTUIECKU
aHAJIM3UPOBATh XUMUYECKYI0 HH(OpMaLHIO, epepadaThiBaTh €€ U UCII0JIb30BATh
B COOTBETCTBUU C MOCTABJICHHON y4e€OHOU 3a1auei.
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1 AtoMm. CocTaB aTOMHBIX sAep. XUMUYECKUI 1 h:tlpil;l/(;?eliiasi.ru ndd
ajieMeHT. M30oTonbl 57604
CTpoeHue 3IeKTPOHHBIX 000JI0UEK aTOMOB Bubmmorexa OK
2 KBEIl)HTOBBIe qncnl; ’ 1 https://m.edsoo.ru/2dd
57124
Kinaccudukanys XuMHUIECKUX JIEMEHTOB (S bubmmorexa OK
3 ped £ 3neMIéHTLI) T https://m.edsoo.ru/2dd
U 57124
Pacnipenenenue 371€KTpOHOB IO aTOMHBIM bubmmorexa [OK
4 0p61/1§ aj;[HM p 1 https://m.edsoo.ru/2dd
57124
DneKTpoHHbIE KOH(DUTYpALIMK aTOMOB bubnunoreka [IOK
5 AJIEMEHTOB B OCHOBHOM M BO30YKJAEHHOM 1 https://m.edsoo.ru/2dd

COCTOAHUHN

57124




DneKTpOHHbIE KOH(DUTYpaIUA HOHOB.

bu6mnorexa IJOK

6 3 https://m.edsoo.ru/2dd
JIEKTPOOTPUIATEIIBHOCTD
pOoIPHE 57124
[lepnognyecknii 3akoH u [leprnonnueckas bubmunoreka [JOK
; cHUcTeMa XUMHYECKHuX 3yemeHToB /I, 1. https://m.edsoo.ru/2dd
Menpeneena, CBI3b C COBPEMEHHOM T€OpHUEH 57124
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOVCTB bubnuoreka [JOK
g XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU https://m.edsoo.ru/2dd
MPOCTHIX U CIOXKHBIX BELIECTB I10 IpynIiaM u 57124
nepuoaam
Cucre 0oO01eHne 3HaHMH 110 buommorexa OK
McTeMaTH3alus 1 00001eHN
9-10 https://m.edsoo.ru/2dd
TeMe
57124
Bunasl xumudeckoi cBsi3u. MexaHu3MBbl bu6mmoreka IJOK
1 o0Opa30BaHUs KOBAJICHTHOW CBSI3H. https://m.edsoo.ru/2dd
BonoponHas cBs3b. MexMONIEKYIISIPHBIE 57124
B3aMMO/ICCTBUS
BaneHTHOCTB 1 BaJICHTHBIE BO3MOKHOCTH bu6nmoreka IJOK
12 aToMOB. CBSI3b 2JIEKTPOHHOUW CTPYKTYPBI https://m.edsoo.ru/2dd
MOJIEKYJI C UX TEOMETPUYECKAM CTPOCHUEM 57124
13 bu6mmoreka IJOK

IIpencraBieHuss 0 KOMILUIEKCHBIX




COCAMHCHUAX: COCTAaB U HOMCHKJIATypa

https://m.edsoo.ru/2dd
57124

BemecTBa MOJIEKYIAPHOTO U

bu6mnorexa IJOK

14- | HemouseKysIpHOro cTpoeHus. Tumbl https://m.edsoo.ru/2dd

15 KPUCTAJUTMYECKUX PENIETOK U CBOKMCTBA 57124
BEIIICCTB
IToHsTHE O AUCTIEPCHBIX CUCTEMAaX bubmmorexa [IOK

16 8 P ' https://m.edsoo.ru/2dd
[IpencraBienrie 0 KOJJIOMAHBIX PaCTBOpax

57124

HcTuHHBIE pacTBOPHI: HACHILICHHBIE U bubmmorexa [JOK

17 HEHACHIIIEHHbIC, PACTBOPUMOCTb. https://m.edsoo.ru/2dd
Kpucramnoruapatsl 57124
Croco0Obl BRIpaKCHHS KOHIICHTPAITMH Bubnmorexa [IOK

18 ACTEODOE P Hepat https://m.edsoo.ru/2dd
PRCIROD 57124

19 Pemienune 3amayq ¢ UCIIOJIB30BAHUEM TTOHATUHN bubnunoreka I{OK

20 "MaccoBas J10Ji1 pacCTBOPEHHOTO BellecTra, https://m.edsoo.ru/2dd
"MoJIIpHasi KOHIEHTpaus" 57124
Knaccudukanuys 1 HOMEHKIIaTypa Bubnmorexa TIOK

21 " P https://m.edsoo.ru/2dd

HCOPIraHNYCCKHX BCIICCTB

57124




bu6mnorexa IJOK

;i- S;I\:geMaTHBaHHﬂ 1 000011IeHNE 3HAHUH 110 htps//m.cdsoo.rw/2dd
57124
KoHnTposnbHas padora o remam "CtpoeHue bubmunoreka [JOK
atoma. [lepuonnueckuii 3aKoH 1 https://m.edsoo.ru/2dd
24 ITepuonuueckas cucreMma XUMAYECKUX 57124
sanemenToB /. 1. Menneneepa", "CtpoeHue
BelecTBa. MHOTrOOOpas3ue BemecTs"
Kinaccudukanus XuMHUUECKUX peakivii B bubnuoreka [JOK
HEOPraHWYECKON U OPraHNYECKOU XUMUHU. https://m.edsoo.ru/2dd
25 3aKOH COXpPAHEHHUSI MaCChl BEUIECTB; 3aKOH 57124
COXpaHEHHMS U IIPEBPAICHUS SHEPTUU TIPU
XUMUYECKUX PEaKIUAX
TeruoBbie 3G (HEeKThl XUMUYECKUX PEaAKITUH. bubniorewa LIOK
26 TepMOXUMITECKIE YpABHEHILS https://m.edsoo.ru/2dd
57124
bu6mnorexa IJOK
27- | Beruucnenus 1o ypaBHEHHUSIM XUMUYECKUX
28 peaKIuii ¥ TEPMOXUMHYECKUM YPaBHEHUSAM e
57124
CKOpOCTh XUMHUYECKOHN peaklnH, e€ bubnmoreka [{OK
29 3aBUCUMOCTH OT Pa3IUYHBIX (PAaKTOPOB. https://m.edsoo.ru/2dd

Karanus u katanuszaTopsl

57124




bu6mnorexa IJOK

30 ['oMoreHHbI€ U TE€TEePOTeHHbIE PEAKIIUN https://m.edsoo.ru/2dd
57124
[Ipaktrnueckas padora Ne 1 o teme "Biusiaue bubmunoreka [JOK
31 pa3nuYHbIX (PAKTOPOB HA CKOPOCTh https://m.edsoo.ru/2dd
XUMHYECKOU peakuuu' 57124
bu6mnorexa [JOK
32- |06 0 .
paTUMBbIC ¥ HEOOPATUMBIC PEAKIIUN hitps://m.cdsoo.rw/2dd
33 XUMHUYECKOE PABHOBECUE
57124
[Ipaktuueckas padora Ne 2 o teme "Brnusiaue bubmmorexa [JOK
34 pa3TUYHBIX (PAaKTOPOB HA MOJOKEHUE https://m.edsoo.ru/2dd
XUMHYECKOTO paBHOBecHs" 57124
Onextponutuyeckas auccoruanus. CuibHbIe bubmmorexa [IOK
35 u ciadble 35eKTponuThl. CTeneHb https://m.edsoo.ru/2dd
JIMCCOLIMAIIAT 57124
HNonnoe npoussenenue Boasl. Cpena BOAHBIX bubnunoreka [IOK
36 pacTBOpoB. Bogopoansiii mokaszarens (pH) https://m.edsoo.ru/2dd
pacTsopa 57124
. bu6mnorexa IJOK
37- | 'maponu3s coneid. Peakuuun, npoTekaroiye B
https://m.edsoo.ru/2dd
38 pacTBOpax 3JIEKTPOJIUTOB

57124




[Ipaktuueckas pabora Ne 3 o Teme bubnuoreka [{OK
39 "XHUMHUYECKHUE PEeaKIMU B pacTBOpax https://m.edsoo.ru/2dd
AIEKTPOJIUTOB" 57124
bu6mnorexa IJOK
40- | OKUCIUTEIHLHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.
. https://m.edsoo.ru/2dd
43 Baxueimme OKMCIUTENN U BOCCTAHOBUTEIHN
57124
bu6mnorexa [JOK
44- |M -
. 6;2(:([: :JICKTpOHHOFO (37IEKTPOHHO-NOHHOTO) hitps://m.cdsoo.rw/2dd
57124
bub6mnorexa IJOK
46-
47 DIEKTPOJIU3 pacTBOPOB U PACILJIABOB BEIIECTB https://m.edsoo.ru/2dd
57124
43 bu6mnorexa IJOK
Pemenue 3a1a4 pa3inyHbIX TUIIOB https://m.edsoo.ru/2dd
49
57124
50 bubnuoteka [JOK
51 Peuienue 3a1a4y pa3nuyHbIX TUIIOB https://m.edsoo.ru/2dd
57124
bu6 OK
52- | Cucremaru3zauusi ¥ 0000IIEHUE 3HAHUH TIO nommorexa 1
https://m.edsoo.ru/2dd
53 TeMe "XUMHUYECKHE peaKInN"

57124




KonTtponbshas pabota o teme "Xumuueckue

bu6mnorexa IJOK

54 caxw” https://m.edsoo.ru/2dd
P 57124
[Tonoxenne HemetaioB B [lepuoanueckoi bubnuoreka [JOK
55 CHCTEME XUMHYECKHX 3y1eMeHToB /1. 1. https://m.edsoo.ru/2dd
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS UX 57124
aToMOB. PU3HUECKUE CBOMCTBA HEMETAIIIOB
AnoTponus HEeMETaIIOB (Ha MpuMepe Bubnmorexa [IOK
56 P PHVED https://m.edsoo.ru/2dd
KHCJIOpOJIa, cephl, hocdopa u yriaepoa)
57124
Bonopon: monydenue, hpuzndeckue u bubmioreia LIOK
>7 XI/IMI/IIL)IGCI.(I/IC C]}BIOfICTB;l 'uapunel hitps://m.eds00.ru/2dd
P 57124
58 ["a;moreHbl: HaXOXKICHUE B IPUPOJIC, CIIOCOOBI bubmnoreka [IOK
59 MOJTy4eHHUsl, PU3NUECKUE U XUMHUECKHE https://m.edsoo.ru/2dd
CBOMCTBa 57124
["anorenoBogopoasl. Baxuenmue bu6mnorexa IJOK
60 KHCJIOPOJICOJIEpKAIIUE COSTUHEHUS https://m.edsoo.ru/2dd
raJJoreHOB 57124
JlaGopatopHbie U TPOMBIIIJIEHHBIE CITOCOOBI bubmmoreka [JOK
61 MOJIy4eHHs rajoreHoB. [Ipumenenue https://m.edsoo.ru/2dd
rajJloreHOB U UX COCJMHCHUM 57124




[Ipaktuueckas padora Ne 4. Pemenue bubnuoreka [{OK
62 AKCTIIEPUMEHTATIBLHBIX 3aJ1a4 110 TeME https://m.edsoo.ru/2dd
"T"anoreHs!" 57124
bu6mnorexa IJOK
63 Pemenue 3a1a4 pa3inyHbIX TUIIOB https://m.edsoo.ru/2dd
57124
Kucnopoa: nabopatopHble U IPOMBIILICHHbBIE bubnuoreka [JOK
crocoObI MoMy4YeHus, pru3nueckKue u https://m.edsoo.ru/2dd
64 .
xuMmudeckue cpoiictea. O30H. [Ipumenenune 57124
KHCIIOpOJa M 030HA
bu6mnorexa [JOK
65 OKcuJIbl ¥ TIEPOKCH/IBI https://m.edsoo.ru/2dd
57124
66 bub6mnorexa IJOK
Pemienne 3a1a4y pa3nuyHbIX TUIIOB https://m.edsoo.ru/2dd
67
57124
Cepa: HaXO0XJeHHE B MPUPOJIE, CIOCOObI bubmmoreka [JOK
68 MOJIyYeHUs], PU3NUYECKHE U XUMUYECKUE https://m.edsoo.ru/2dd
CBOIMCTBa 57124
bu6mnorexa IJOK
69 CepoBoaopo, CyIbPusl https://m.edsoo.ru/2dd

57124




bu6mnorexa IJOK

70- | Kucnopoaconepskaiye COEUHEHHS CEPBI.
. . https://m.edsoo.ru/2dd
71 Oco0eHHOCTHU CBOMCTB CEPHON KUCIOTHI
57124
[Ipaktrnueckas padora Ne 5. Pemenue bubmunoreka [JOK
72 AKCIIEpUMEHTAIBHBIX 3371a4 1o TeMe "Cepa u https://m.edsoo.ru/2dd
e€ coequHeHUs" 57124
ABOT: HaXOXJIEHHE B IPUPOJIE, CIIOCOOBI bubnuoreka [JOK
73 MOJIyYeHUS], PU3NUECKHE U XUMUYECKUE https://m.edsoo.ru/2dd
CBOWCTBA. AMMHAK, HUTPUIBI 57124
bu6mnorexa IJOK
74- | Kucnopoacoaepskamme COeJMHEHUS a30Ta.
. . https://m.edsoo.ru/2dd
75 OcoOeHHOCTH CBOMCTB a30THOM KHCJIOTHI
57124
[IpumeHeHue a30oTa U €ro COeqUHEHUN Bubnmorexa [IOK
76 AIL:OTHBIC oG 0eHIS A ' https://m.edsoo.ru/2dd
YO 57124
docdop: HAXOKICHHUE B IPUPO/IE, CITOCOOBI bubmuoreka [JOK
77 MOJIyYeHUs], PU3NUECKHE U XUMUYECKUE https://m.edsoo.ru/2dd
cBorictBa. ®ochuast u pochun 57124
bu6mnorexa IJOK
O
78 kenet pocopa, pocopeoepiariie https://m.edsoo.ru/2dd

KucnoThl. Conu pocPopHOIl KUCTOTHI

57124




[Tpumenenue dhocdopa u ero CoeAMHEHUIA.

bu6mnorexa IJOK

79 DocthopHbie y106peHus https://m.edsoo.ru/2dd
PHBIC y00p 57124
[Ipaktnueckas padora Ne 6. Pemenue bubmunoreka [JOK
80 AKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe "A30T U https://m.edsoo.ru/2dd
dbocdhop u ux coenuHeHus" 57124
Yraepoa: HaX0XKAEHUE B IPUPOJE, bubnuoreka [JOK
81 AJJTOTPONHBIE MOAU(UKAIINY; PU3HUECKUE U https://m.edsoo.ru/2dd
XUMHYECKUE CBOMCTBA, MPUMEHEHUE 57124
bu6mnorexa IJOK
O II IV
82 | Z:;?;Ii; H)e oo TR @), https://m.edsoo.ru/2dd
g 57424
23 bu6mmoreka I{JOK
Pewienue 3a1a4y pa3nuyHbIX TUIIOB https://m.edsoo.ru/2dd
84
57124
KpeMHuii: HaxoxJiIeHue B IPUPOJIE, CIIOCOOBI bubmunoreka [{OK
85 MOJIyYeHUs], PU3NUECKHE U XUMUYECKUE https://m.edsoo.ru/2dd
CBONCTBa 57124
bu6 OK
26 Oxcun kpemuus (IV), kpemHueBast KUCIOTa, h:tlpsjilj/ﬁéeliiasi.ru ndd

CHJIMKATbI

57124




IIprumeHeHne KpeMHHUS U €ro COEUHECHU .

bu6mnorexa IJOK

87 https://m.edsoo.ru/2dd
CrekJio, €ero moJly4eHue, BUJIbI CTEKIa
57124
28 bu6mnorexa IJOK
29 Pemienne 3a1a4y pa3nuyHbIX TUIIOB https://m.edsoo.ru/2dd
57124
b K
90- | CucremaTtuzanus U 00001IeHHUE 3HAHUI 110 nommorexa 1O
01 A — https://m.edsoo.ru/2dd
57124
92 KonrtponsHas padota o teme "Hemerasnibr"
AHanu3 pe3ynbTaTOB KOHTPOJIBHON PabOTHI Bubnmorexa TIOK
93 CODDeK I;I . Zum Sox P P ’ https://m.edsoo.ru/2dd
PPt 57124
[Tonoxxenue meramioB B [lepuognueckoi bubmoreka [JOK
94 CUCTEME XUMHYECKUX DJIEMEHTOB. https://m.edsoo.ru/2dd
Oco0EHHOCTH CTPOCHUS AIEKTPOHHBIX 57124
000J104€K aTOMOB METAJIJIOB
OO6mue ¢pu3nyYecKre CBONCTBA METAIIIOB bubmmorexa TIOK
95 n ' https://m.edsoo.ru/2dd
[IpumeHeHne MeTaIoB B OBITY U TEXHHUKE
57124
96 Cmuiassl MeTaiioB. Kopposus Meranios bubmiorexa [IOK

https://m.edsoo.ru/2dd




57124

bubnmmoreka IJOK
97-
08 Peuienue 3a1a4y pa3nuyHbIX TUIIOB https://m.edsoo.ru/2dd
57124
DJIEKTPOXUMHUUECKUI PsiJl HAMPSIHKEHUM bubmmoreka [JOK
99-
100 MeTaiioB. O01IMe CrIoCcOObI TTOTYYeHUS https://m.edsoo.ru/2dd
METAJJIOB 57124
OO6m1as xapakTeprucTUKa MeTaliIoB [A-TpyIiib bubmuoreka [JOK
[Teproanveckor CUCTEMbI XUMHUECKUX https://m.edsoo.ru/2dd
101 3neMeHTOB. HaTpuii u kanuii: moiny4YeHue, 57124
(bU3UYECKHEe U XUMUYECKUE CBOMCTBA,
IIPUMEHEHHUE TIPOCTHIX BEIICCTB U UX
COCJIMHEHU I
OO6mas xapakTepucTiuka MmeramioB [1A- bubnmoreka [IOK
rpynmsl [leproandeckoil cucTeMbl https://m.edsoo.ru/2dd
102 XUMHUYECKUX DJIEMEHTOB. Maruum U KaJbIui: 57124
noJy4eHue, Pu3ndeckue 1 XUMUIECKUE
CBOICTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U
UX COCIUHEHUN
bubnmoreka IJOK
103 | )KEcTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHHUS https://m.edsoo.ru/2dd

57124




ATIOMHUHMN: TIoNydyeHue, GUu3niecKkue u

bu6mnorexa IJOK

104 4 https://m.edsoo.ru/2dd
XUMHUYECKHE CBONCTBA, TPUMEHEHUE
57124
AMdoTepHbIe CBOMCTBA OKCUIA U THAPOKCHIA bubmunoreka [JOK
105 | anroMuHUSA, THAPOKCOKOMIUIEKCHI ATFOMUHUS, https://m.edsoo.ru/2dd
MX TIPUMEHEHUE 57124
bu6mnorexa [JOK
106-
107 Peuienue 3a1a4y pa3nuyHbIX TUIIOB https://m.edsoo.ru/2dd
57124
[Ipaktrueckas padora Ne 7. Pemenue bubmmorexa [JOK
108 | skcniepMMEHTAJIbHBIX 3aJ]a4 110 TEME https://m.edsoo.ru/2dd
"MeTasuibl rIaBHBIX HOATpyII" 57124
OO61mas xapakTepuCcTHKa METaJUIOB MOOOYHBIX bubmmorexa [IOK
109 | moarpymm (b-rpynm) [lepuoanueckoit https://m.edsoo.ru/2dd
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB 57124
. bu6nmoreka I{JOK
110- | ®usnueckue 1 XMUMUYECKUE CBOMCTBA XpoMa U
111 | ero coenuHEHHH, MX TIPUMCHEHUE hilpssfim.edsoo.rui2dd
HIHEHHL BT 57124
112 Baxxnennmme coeAMHEHNs MapraHia. bubmuorexa [JOK
113 [lepmaHraHat Kanusi, €ro OKUCIUTEIbHbIE https://m.edsoo.ru/2dd

CBOWCTBA

57124




dus3nyeckue 1 XMMMUYECKHE CBOMCTRBA XKeJje3a

bu6mnorexa IJOK

114 | u ero coenunenuii. [loaydenne u npuMeHeHNUE https://m.edsoo.ru/2dd
CIIJIABOB JKeJjie3a 57124
duznyeckre U XUMUYECKHUe CBOMCTBA MEIIU U bubnioreia LIOK
H3 €€ COCIMHEHN, X IPUMEHEHUE ) https://m.edsoo.ru/2dd
SR HRP 57024
du3nYecKue U XMMUYECKHUE CBOMCTBA IMHKA U bu6mnorexa [JOK
116 |ero coenMHEHHIA, UX IPUMEHEHHE. https://m.edsoo.ru/2dd
I'mapOKCOKOMILIIEKCHI IMHKA 57124
[Ipaktnueckas padora Ne 8. Pemenue bubmuoreka [JOK
117 | 3kcriepuMEHTaIbHBIX 33J1a4 110 TEME https://m.edsoo.ru/2dd
"Mertasisl TOOOYHBIX oArpynm" 57124
bu6nmoreka IJOK
118-
119 Pemienue 3a1a4y pa3auyHbIX TUIIOB https://m.edsoo.ru/2dd
57124
bu6 OK
120- | O6001eHre U cUCTeMaTU3AIUs N3YUYSHHOTO nomorexa I
121 | marepuana no teme "MeTayisr" hitps.//m.cds00.1u/2dd
b 57624
122 | KouTpoapHas pabora o teme "Metamibr"
123 AHayu3 pe3yabTaToB KOHTPOJILHOM paboTHl, bubmorexa [IOK

KOPPEKLUs OIHUOOK

https://m.edsoo.ru/2dd
57124




Ponb xuMuu B 06ecie4eHrH yCTOMYUBOTO bubnuoreka [{OK
124 | pa3ButTus yenoBeuecTBa. [loHsATHE O HAYYHBIX https://m.edsoo.ru/2dd
METO/IaX UCCJIeI0BAHUSI BEIIECTB 57124
HayuHnble npyuHIUITBEI OpraHu3alun bubmunoreka LIOK
|5 | XWMHHECKOrO NPOH3BO/ACTEA. https://m.edsoo.ru/2dd
[TpoMbIIIIEHHBIE CTIOCOOBI MOTYYCHUS 57124
BOKHEUIITUX BEIIECTB
X €CKO€ 3arpsi3HEHUE OKpY Karolel bubnmorexa LIOK
UMUY IpA3HEHU /7|
126 cne ero ocpe . 24 H https://m.edsoo.ru/2dd
BI U €0 MOCJIE/ICTBHS
P g 57024
XHUMHMS U 3I0POBbE YeJIOBEKa. JICKapCTBEHHEBIE bubmmorexa TIOK
127 S AoP ' P https://m.edsoo.ru/2dd
P 57024
% Po oBecete bubnmoreka [IOK
uMus i, Pois xumun B NeYCHU U
128 IHITeRoi 61230HaCHOCTI/I https://m.edsoo.ru/2dd
" 57124
Kocmernueckue u napdromepHbie cpeacTpa bubnmorexa LIOK
METHUYECKUE U TT MEPHBI TBA.
129 Birtosa : : e https://m.edsoo.ru/2dd
BITOBAS] XUMHSI
57124
XuMus B CTPOMTENBCTBE. BaxkHenmme bubmuoreka [JOK
130 | cTpouTenbHBIE U KOHCTPYKIIMOHHBIE https://m.edsoo.ru/2dd

MaTepuabl

57124




XUMHA B CENBCKOM X03siicTBe. OpraHnyeckue bubmorexa HOK
131  MIHEDATLHELR VIOBheHHs VP 1 https://m.edsoo.ru/2dd
p yaoop 57124
Cucremaruzanusa 1 00001IeHHE 3HAHUU 110 bubmmorexa [TOK
132 H t 1 https://m.edsoo.ru/2dd
TEME
57124
OBIIEE KOJIMYECTBO YACOB I10 132 4 2
[TPOTPAMME




[TPOBEPAEMbBIE HA EI'D I10 XUMHMU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMS OCHOBHOI OEPA30BATEJILHOM ITPOI'PAMMBI
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Kon
npoBepsieMor
0 TpeOdoBaHMs

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM pe3yJIbTaTaM
OCBOCHHMSI OCHOBHOU 00pa30BaTeIbHON MPOTPAMMBI CPETHETO
o0rmiero oOpazoBaHus

1

Bnanenue cucreMmor XMMAYECKUX 3HAHUM, KOTOPast BKJIIOYAET:

1.1

OCHOBOITOJIAraIOIIME MOHATHUS (XUMUUYECKHUM 3JIEMEHT, aTOM,
M30TOTIBI, YJIEKTPOHHAsA 000JI0UKa aTOMa, §-, p-, d-3JE€KTPOHHbBIE
opOuTaIM aTOMOB, OCHOBHOE M BO30Y>KJIEHHOE COCTOSTHUE aTOMa,
WOH, MOJIEKYJIA, BAIGHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENIEHD
OKUCJIEHUS], XUMHAYECKAsI CBAA3b (G- U M-CBSI3b, KPATHBIE CBS3H),
ruOpHuan3alns aTOMHBIX OpOUTaNel, KpUCTaJUIMYecKas pemeTka,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, MOJISIpHAsT
KOHLIEHTpALUs, paCTBOPBI (MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTUIPAThI, YIJIEPOIHBIN CKENIET, PYyHKIMOHAIbHAS
rpynna, pajgukai, U30Mepbl, CTPYKTypHas (hopmyJia, H30MepUs
(cTpykTypHasi, reomeTpuyeckas (11c-, TPAHCU30MEPHS),
TOMOJIOTUYECKUHN Psil, TOMOJIOTH, YTIAEBOAOPOIbI, KHCIOPOI- U
a30TcojiepKallue COeAMHEHMs, OMOJIOTHYECKH aKTUBHbBIC
BelecTBa (YrieBobl, >KUPHI, OEIKH), MOHOMED, MOJTUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS,
KPEKHUHT, pUGOPMUHT, TUITBI XUMUYECKUX PEAKITUN
(OKHMCIIUTETBEHO-BOCCTAHOBUTEIBHBIE, 3K30- U SHIOTEPMUYECKHE,
pEeaKIMuu HOHHOTO 0OMEHA, TOMO- U T€TEPOreHHbIE, 00pATUMBIE U
HEOOPAaTUMBIE), PACTBOP, IIMEKTPOIUTHI, HEAIEKTPOIIUTHI,
ANEKTPOIUTHYECKAs! JUCCOLIMALIMS, CTETIEHb TUCCOLUALUHY,
OKHUCJIMTEIb, BOCCTAHOBUTEIb, 3JIEKTPOJIU3, CKOPOCTh
XUMHUYECKOMN peaKInu, XMMUYECKOE PAaBHOBECHUE)

1.2

TEOPHUU U 3aKOHBI (TEOPUS XUMUUECKOTO CTPOCHUS
oprannyeckux Beniects A.M. bytneposa, Teopus
AJIEKTPOJIUTUYECKOU nuccounanuu, [lepuonnueckun 3axon /.M.
MeHieneeBa, 3aKOH COXpPaHEHHUs MacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33PECHUECKHUE 3HAHUS,
JIe’)Kalye B OCHOBE OHMMAaHUS MPUYUHHOCTA U CUCTEMHOCTH
XMMHUYECKHX SIBJICHUM, COBPEMEHHBIC MIPEJACTABICHUS O




CTPOCHHH BEIECTBa HA aTOMHOM, MOJICKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpCACTABJICHUA O MCXaHU3MAaX XUMHUUYCCKUX peaKuHﬁ,
TEPMOANMHAMHUYCCKUX U KHHECTUYCCKUX 3aKOHOMCPHOCTAX UX
MMPOTCKaHus, O XUMHUYCCKOM paBHOBECUHN, JUCIICPCHBIX CUCTEMAX

1.4

(haKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYYEHUHU U
0€30MacHOM UCTOJIb30BAHUM BaKHEHUIITUX HEOPTaHUUECKUX U
OpraHUYeCKHUX BEIIECTB B OBITY ¥ MIPAKTUUECKOM JESITEIbHOCTH
YeJI0BeKa

1.5

oO0IIre HayYHbIe MIPUHITUITBI XUMUYECKOTO MMPOU3BOICTBA (Ha
npUMepe MPON3BOICTBA CEPHON KUCIOTHI, aMMHUaKa, METaHOa,
nepepadoTKu HeTH)

CdpopMupoBaHHOCTH YMEHUN BBISIBIISTD:

2.1

XapaKTEepHbIE IPU3HAKN U B3aUMOCBS3b U3YUYEHHBIX IIOHATUH,
[IPUMEHATH COOTBETCTBYIOIIUE ITOHATHUSA IIPU OIIUCAHUU
CTPOEHMS U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB
Y UX IpEeBpaLICHUN

2.2

B3aMMOCBSI3b XUMUUYECKUX 3HAHUU C MIOHATUSIMH U
MpEACTaBICHUSIMU JPYTUX IPEAMETOB AJisl 00J€€ 0CO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYITHOCTH MaT€pUATIbHOTO €IMHCTBA
MHpa

CdpopMUpOBaHHOCTH YMEHHUS UCTIOJIb30BATD:

3.1

HAaNMEHOBAHUs XUMUYECKUX COCIUHEHUN MEKITYHAPOIHOTO
COI03a TEOPETUYECKOMN U IPUKIATHON XUMUU U TPUBHAJIbHBIE
HAa3BaHMsI BELIECTB, OTHOCAIINXCS K M3YYEHHBIM KJlaccam
OpPraHWYECKUX U HEOPTaHNYECKUX COCTMHEHUN

3.2

XUMHYECKYIO0 CUMBOJIMKY JJIsl COCTABICHUS (POPMYJT
HEOPTraHWYECKUX BEIIECTB, MOJEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT
OpraHUYECKUX BEIIECTB

ChopmupoBaHHOCTh YMEHUS KIIACCUPUITIPOBATH:




4.1

HCOPraHNM4YCCKNE BCUICCTBA, CAMOCTOATCIILHO BBI6I/IpaTB
OCHOBAHMH:A U KPUTCPUUN OJIA KHaCCI/I(i)I/IKaHI/II/I HN3y4aCMbIX
XUMHUYECKHX 00BEKTOB

4.2

OpraHUYECKHUE BEIIECTBA, CAMOCTOSATEIHLHO BRIOMPATh OCHOBAHHUS
U KPUTEPHH JIJIs KIIacCU(DUKAITUN U3YIaeMbIX XHMHUYECKUX
00BEKTOB

4.3

0 Pa3JIUYHBIM MPHU3HAKAM (YUCITY U COCTAaBYy pearupyronmx
BEIIIECTB, TEIIOBOMY d(PhEKTy peakiuy, U3MEHEHUIO CTETICHEH
OKHCJICHHS 3JIEMEHTOB, 00PaTUMOCTH PEAKIINH, YIACTHIO
KaTajau3aTopa)

ChopMupoBaHHOCTHh YMEHHUS XapaKTEPH30BATh JICKTPOHHOEC
CTpOEHHE aTOMOB (B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUH) H
MOHOB XMMHUYECKUX 37IeMeHTOB | — 4 mepuoaos [leproanaeckoit
cuctemsl /.M. MeHeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH,
UCIIOJIb3YsI TIOHATHS S-, p-, d-DIIEKTPOHHBIE OpOUTAIH,
HHEPreTUYECKUE YPOBHU

CdopmupoBaHHOCTh YMEHHUS 00BSICHITH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
COEIMHEHUH 10 IEpUOoAaM U TpyIIam

CdopMupoBaHHOCTb YMEHUS COCTABIATh YPABHEHHUS
XUMHUYECKUX PEAKINil U paCKpbIBATh UX CYIIHOCTb:

7.1

OKHUCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ MoCpecaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O OanaHca dTHX pCaKHI/II\/’I

7.2

YPaBHEHHMS PEAKLIHNM PAa3JIMYHBIX TUIIOB; IIOJHBIE U COKPAIIEHHBIE
YpaBHEHUS PeaKMii HOHHOTO OOMEHA, YUYUTHIBAs yCIOBUS, IPU
KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA

7.3

peaKkIui THAPOIN3a, peakuii KOMIUIEKCO0Opa3oBaHusl (Ha
IpUMEpPE TUAPOKCOKOMITJIEKCOB IIMHKA M AJTFOMUHUS )

CdopMUpOBaHHOCTH YMEHUS MOITBEPK/1ATh:

8.1

Ha KOHKPETHBIX MPUMEPaX XapaKTep 3aBUCUMOCTH PEAKITMOHHON
CIIOCOOHOCTH OPTaHUYECKUX COSTMHEHHUM OT KPAaTHOCTH U THTIA
KOBQJICHTHOU CBSA3U (G- M T-CBSI3M), B3aUMHOT'O BIMSHUSI aTOMOB




Y TPYII aTOMOB B MOJIEKYJIAX, & TAKXKE OT OCOOEHHOCTEHN
peann3anny pa3InyHbIX MEXaHU3MOB IIPOTEKAHUS pEaKIIUN

8.2

XapaKTepHbIE XMMUYECKUE CBOMCTBA BELIECTB
COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMH U 3aITUCAMU YPABHEHU N
XUMHUYECKUX peaKIuit

CpopMHUpOBaHHOCTH YMEHUS XapaKTepPHU30BaTh COCTAB U
BAKHEMIINE CBOMCTBA BELIECTB, MPUHAJIEKAIINX K
onpeIeNIEHHBIM KJIaccaM U TPYIIaM COeIMHEHUM (ITpoCThie
BELIECTBA, OKCUIBI, TUAPOKCHUIBI, COJIU; YTIIEBOIOPO/IbI, IPOCTHIE
a(uphbl, COUPTHI, PEHOJIBI, ATbACTH/IBI, KETOHBI, KAPOOHOBBIE
KHUCJIOTHI, CJIOKHBIE A(DUPBI, )KUPHI, YTIEBOIbI, aMUHBI,
AMUHOKHUCIIOTHI, OCITKH )

10

CdopmMupoBaHHOCTh YMEHHUS MPOBOAUTH PACUETHI MO
XUMHUYECKUM (HOpMyJiaM U YPABHEHHSIM XUMHUECKUX PEAKIIUH C
MCIOJIb30BaHUEM (DU3UYECKUX BEJIMYUH:

10.1

Macchl (00b€Ma, KOTMYECTBA BEIIECTBA) IPOIYKTA PEAKIIUH,
€CJIM OJIHO M3 MCXOJIHBIX BEIIECTB JIaHO B BUJIC pacTBOPA C
onpeeIEHHON MacCOBOM J10JIeH paCTBOPEHHOTO BEIIECTBA UITU
JaHO B U30BITKE (MMEET IIPUMECH )

10.2

MacCOBOM WJIM 00BEMHOM JI0JIU, BBIXOA MPOYKTa PEeaKIuu

10.3

Ter10Boro ddexra peakiuii

10.4

00BEMHBIX OTHOIIICHUHN I'a30B

10.5

M0 HAXOXKJICHUIO XUMHYECKOU (POPMYIIBI BEIIeCTBA

11

Brnanenue cucremoit 3HaHUN 0 METOIAX HAYYHOT'O [TIO3HAHUS
SIBJIEHUM IPUPOJIbL, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX U
YMEHUE MPUMEHATH 3TU 3HAHUS [TPU IKCIIEPUMEHTAIBHOM
UCCIIEIOBAHUM BEUIECTB U JIJIs1 OOBSICHEHUS] XUMUYECKUX
SABJICHUM, UMEIOIIUX MECTO B MPUPOJE, MPAKTUIECKON
NEATENIBHOCTH YEJIOBEKA U B IIOBCEAHEBHOM KU3HU

12

ChopmupoBaHHOCTh YMEHUS IPUMEHSATH (MCIOJIB30BATh) 3HAHUS
0 COCTaBE M CBOMCTBAaX BEMIECTB ISl IKCIIEPUMEHTATBHON
MPOBEPKH TMIIOTE3 OTHOCUTEJIBHO 3aKOHOMEPHOCTEN




MPOTEKAHUSI XUMUYECKUX PEAKIIUI U TPOTHO3UPOBAHUSA
BO3MOYKHOCTEM UX OCYIIECTBIICHUS; CHCTEMHBIE XUMHYECKUE
3HAHUS JIs1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUH,
HMMEIOIINX €CTECTBEHHOHAYUYHYIO IPUPOTY; ISl IPUHATHS
I'PaMOTHBIX PEIICHUH MPOOJIeM B CUTYaITUsAX, CBI3aHHBIX C
XUMHUCHU

13

CdhopmMHupoBaHHOCTh YMEHUS IUIAHUPOBATh U IPOBOAUTD
XUMHYECKUN IKCIIEPUMEHT (TOIyUYEHHE U U3yUEHHUE CBOICTB
HEOPraHUYECKUX U OPraHMYECKUX BEIIEeCTB, KAUECTBEHHbIE
peaKkuy yriieBOJAOPOIOB Pa3IMUHbIX KJIACCOB U
KHCJIOPOJICOIEPXKAIIINX OPraHNUYECKHUX BEIIECTB, PEIICHUE
HKCIEPUMEHTAIBHBIX 33/1a4 0 PACTIO3HABAHUIO HEOPTaHMUECKUX
Y OpPraHUYECKHUX BEIECTB) C COOII0OJICHUEM ITPaBUil OE30M1aCHOTO
oOpallleHHs C BEIIECTBaMH U JJA0OPaTOPHBIM 000PYI0OBAaHUEM;
(bopMyIIMpOBATH LIETH UCCIIEIOBAHUS; TIPECTABIATD B
pa3nuuHOi popme pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh UX IOCTOBEPHOCTh

14

CdopMupoBaHHOCTh YMEHHUS OCYILIECTBISATD LI€JIE€HAIPABICHHBIN
MOUCK XMMUYECKON MH(POPMALIUK B PA3JIMYHBIX UCTOUHHUKAX
(HayuyHas U yueOHO-Hay4YHas JIMUTEepaTypa, CPeICTBa MaCCOBOM
uHpopMaluu, cetb IHTEpHET U IpyTrue), KpUTUIECKU
aHaJIM3UPOBAaTh XUMUYECKYIO0 HH(OPMaLNIO, ITepepadaThiBaTh €€
Y UCIIO0JIb30BaTh B COOTBETCTBUHU C TIOCTABICHHON yUeOHON
3a1aden

15

ChopmMHupoBaHHOCTh YMEHHUS IPOrHO3UPOBATh, AaHATU3UPOBATH U
OLIEHUBATh UH(POPMALUIO C O3ULUNA HKOJIOTHYECKOM
0€30MacCHOCTH MOCTEACTBUIN OBITOBON U MTPOM3BOJICTBEHHOM
JESITENbHOCTH YeJIOBEKa, CB3aHHOM ¢ mepepabOoTKOM BEIlIeCTB;
c(OpMUPOBAHHOCTh YMEHHI 0CO3HABaTh ONACHOCTh
BO3JICHCTBHSI HA )KUBbIE OPraHU3MbI ONPEEIEHHBIX BELIECTB,
ITIOHMMAasI CMBICJI ITIOKA3aTelIs IPENEIbHON JOIyCTUMOMN
KOHLIEHTpAIL1H, U MOSACHATH Ha IPUMEpaXx CrocoObl YMEHbILIECHHUS
Y TIPEIOTBPALICHMS UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YEI0BEKA




[TEPEYEHb S5JIEMEHTOB COAEPXAHWA, ITPOBEPAEMBIX HA EI'D 110

XUMHNHN

Kon

[IpoBepsieMblii 3JIEMEHT COJICPIKAHUS

TeopeTnueckre OCHOBBI XUMHUU

1.1

Crpoenue BemiectBa. CoBpeMeHHasi MOJI€Nb CTPOCHHUS aTOMa.
Pacnipenienenne 37€KTPOHOB 110 YIHEPTETUYECKUM YPOBHSIM.
Knaccuduxkanus xumudeckux 31eMeHToB. OCOOEHHOCTH CTPOEHUS
HEPTEeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-371eMeHTOB). OCHOBHOE U
BO30YXAEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs KOHPUTYpaLKs aTOMA.
BaneHnTHbie 3JIEKTPOHBI

1.2

[lepuonnueckas cucrema xumudeckux anemenToB /.M. Menaeneena.
O®usnueckunii cmbica [lepuoanueckoro 3axkona /.M. Meneneena.
[IpyuynHBI M 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX
COEAMHEHUH 0 MepruoaaM U IpyIaM. 3aKOHOMEPHOCTH B U3BMEHEHUH
CBOWCTB MPOCTBIX BEHIECTB, BOAOPOIHBIX COCTMHEHU, BBICIIIUX
OKCHUJOB Y TUJIPOKCUIOB

1.3

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTh. CTENEeHb OKUCICHUS

1.4

Buabl xuMuueckoil cBs3u (KOBAJICHTHAsI, MOHHAS, METAJTIMYECKas,
BOJIOPOJIHAS) U MEXAHU3MBI €€ 00pa3oBaHusl. MeXMOJIEKYISIpHbIC
B3auMO/IeicTBUS. BellecTBa MONIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. TUIbI KPUCTATUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTATUIMUECKON PEIIETKH

1.5

Xumnueckas peakiusi. Kinaccupukarms XUMHYeCKUX PEaKIiii B
HEOPraHUYECKON U OPraHUYeCKON XUMHUU. 3aKOH COXPaHEHUSI MacChl
BEILIECTB

1.6

CKopoCTh peakIiuu, e€ 3aBUCUMOCTh OT Pa3UYHBIX (PaKTOPOB

1.7

TernoBbie 3¢ heKThl XUMUYECKUX peakiuil. TepMoxumudeckue
ypaBHEHUS

1.8

OGpaTtumMmeble peakiui. XuUMU4YecKkoe paBHoBecre. DaKTOPhI, BIUSIOIINE
Ha COCTOSHUE XMMHUUYECKOTO paBHOBecus. [ Ipunnun Jle [llarense




DnekTpoiuTuueckas guccornuanus. CUIIbHBIC U CITa0bIe DJIEKTPOJIUTHI.

1.9 Cpenla BOJHBIX pacTBOPOB BELIECTB: KUCJAs, HEUTPaAJIbHAs, IETOYHAS.
Crenenb nucconuanuu. Peakiinu HOHHOTO 0OMeHa
110 ['maponus conen. MoHHOE TTpon3BeAEeHUE BOABL. BOIOPOIHBIN
' nokazatenb (pH) pactBopa
CnocoObl BbIpa)KE€HUS KOHIIEHTPALMK PACTBOPOB: MaccoBas J10JIs
1.11 PacTBOPEHHOIO BEUIECTBA, MOJISIpHAs KOHUEHTpauus. HacpleHnHslie u
HEHACBIIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. Kpucramioruapatsl
L 12 OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiny. [loBeieHre BemecTs B
' cpenax c pa3HbIM 3HaueHreM pH. MeToabl 351eKTpOHHOTO OallaHca
1.13 DIIEKTPOIN3 PACTBOPOB U PACILIABOB COJIEH
2 OCHOBBI HEOPTAaHUYECKOW XUMUH
21 Kiaccudukanus Heoprannueckux coeqnHeHnii. Homenkiarypa
' HEOPraHMYECKUX BEIIECTB
XUMHUYECKHE CBOMCTBA BaXKHEHIITUX METAJUIOB (HATPUM, KaTuH,
2.2 KaJblU{A, MarHui, allFOMUHUH, [IUHK, XPOM, JKEJIE€30, ME/Ib) U UX
coenuHennit. O0IIMe COCcOOBI MOIYYSHHUST METAILIOB
XUMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAIOB (TaJIOT€HOB, CEPbI,
2.3 aszora, pocdopa, yriepoaa ¥ KpEMHHUS) U KX COSTUHEHHH (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCTOT, BOJOPOAHBIX COSTMHEHUN )
24 ['eneTrueckas CBs3b HEOPraHMUYECKUX BEIIECTB, MPUHAICKAITUX K
' pPa3JIMYHBIM KJ1accaM
)5 H#HPar##H U nenTudukais HeOpraHM4EeCKUX COeUHEHU.
' KauectBeHHble peakliiy Ha HEOPraHUYECKUE BEIIECTBA U MOHBI
3 OCHOBBI OPraHMYECKON XUMUU
OCHOBHBIE MOJIOKEHNS TEOPHH XUMUYECKOI'O CTPOCHHSI OPraHUYECKHUX
coenuHeHnd A.M. bytiiepoBa. YriepoaHbIi CKeJIET OPraHu4eCcKon
3.1

MOJIEKYJIbl. KpaTHOCTh XUMUYECKOM CBSI3U. S- U P-CBSI3U. Sp3-, Sp2-, sp-
rudbpuau3anuyu opouTanei aToMoB yriieposia. 3aBUCUMOCTh CBOIMCTB
BELIECTB OT XMMUYECKOI0 CTPOEHHUsI MoJieKy1. ['omosoru.




I'omonornueckuit psa. somepust 1 u30Mepsl

3.2

[TonsiTue o pyHkmoHanbHOM rpynne. OpueHTanuoHHbIE 3PPEKTHI
3amMecTuTenen

3.3

[IpencraBienue o knaccuuKaMu OPraHUYECKUX BEIIECTB.
HomeHnkiatypa opraHnyeckux COeIMHEHHUH (CUCTEMaTHyecKas) u
TPUBHAJIbHBIE HA3BAHUS BAXKHENIINX MPEICTABUTEIIEN KIIACCOB
OpPraHUYECKUX BEIIECTB

3.4

CBoOOAHOpaANKATIBHBIN U HOHHBIN MeXaHU3Mbl peakuuu. [lonsaTue o
nykieoduie u snexkrpoduiie. [IpaBmino MapkosHukosa. [IpaBuio
3aiueBa

3.5

AuikaHbl. XMMHAYECKHAE CBOMCTBA AJIKAHOB: TAJIOTEHUPOBAHNUE,
JNETUIPUPOBAHUE, TEPMHUUECKOE PA3T0KEHNUE, KPEKUHT, U30MEPU3ALIUS,
ropenue. [lonmyyenue ankanos. [{uknoankansl. Cnenuduka cBOMCTB
LUKJIO0AJIKAHOB C MAJIBIM pa3MepOM IMKIIa. Peakinu npucoe1uHeHus 1
PaIUKaIBHOTO 3aMEICHUS

3.6

AnkeHbpl. XMMUYECKUE CBOMCTBA: PEAKIIMU IPUCOETUHEHUS
(rajoreHupoBaHue, THAPUPOBAHUE, THIPOTATOTEHUPOBAHUE,
ruapaTanus), TOpeHus, OKUCICHUs U onuMepuzanuu. [IpoMbliieHHbIe
U J1abOpaTOpHBIE CIIOCOOBI MOJYUYEHUS ATKEHOB

3.7

Aunkanrenbl. XUMHYECKUE CBOMCTBA AJIKAIUEHOB: PEAKIIMU
npucoeAMHeHus (THIAPUPOBaHUE, TAJIOTEHUPOBAHUE ), TOPEHUS U
nonuMepu3zanuu. [lomyyenue ankaaneHoB

3.8

AnkuHbl. XMMUYECKUE CBOMCTBA: PEAKIIMY IPUCOECTUHEHUS
(rajoreHupoBaHue, THAPUPOBAHUE, THIpATALHS,
TUAPOTATIOT€HUPOBAHUE) KaK CIIOCO0 MOTYUYEHUs MTOJIMMEPOB U APYTHX
MOJIE3HBIX NPOAYKTOB. Peakunu 3amenienns. I'opeHue aeTuiieHa Kak
VCTOYHHK BBICOKOTEMIIEPATYPHOT'O IUIAMEHU IS CBAPKU U PE3KU
MeTauioB. IIpumenenue aneTuieHa

3.9

ApeHbl. XUMHUYECKHE CBOMCTBA OEH30J1a: PEaKIIUHU MIEKTPOPUIBLHOTO
3aMelleHUs], MPUCOEAUHEHUS (TUAPUPOBAHUE, TATIOTEHUPOBAHNE).
Peakmust ropenusi. OcoOEHHOCTH XMMHYECKUX CBOWCTB TOIYOJIA.
[Tonyuyenue 6enszona. OCOOEHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA.
[Tomumepuzarus ctuposa. CrocoObl MOTyYeHUs U TPUMEHEHUE




APpOMAaTHYCCKHX YyIJICBOAOPOI0B

3.10

Cnuprsl. [IpenenpHbpie OTHOATOMHBIE CIIUPTHI. XMMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTaHOBJICHUS HATHUUS
TUAPOKCOTPYIIIBI, C TAIOT€HOBOJOPOAAMH KaK CIIOCO0 MOITyYeHUs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJISIpHas feruapartauus. Peakuys
ropenust. [lonydyeHne aTaHona: peakuus OpOKEHUS TIIFOKO3BI,
rUApaTanys dTUIeHA. DTWICHIVIMKOJb U INIMIEPUH KaK IPEICTaBUTENIN
IIPEACIIBHBIX MHOIOATOMHBIX CIIMPTOB

3.11

®denon. XuMHUYEeCKUe CBOWCTBA (heHoa (peakluy ¢ HaTPUEM,
THAPOKCUIOM HaTpusi, OpoMoM). [Tonyuenue penona

3.12

Aunbaeruabl. XUuMHYECKUE CBOMCTBA MPEACIbHBIX albJETUI0B:
THAPUPOBAHUE; KAUECTBEHHbBIC PEAKIIMU HA KapOOHUIBHYIO TPYIIITY
(peakius «cepeOpstHOro 3epKaiay, B3aUMOICUCTBHE C TUAPOKCHIOM
meau (1I). [Toxyuenue nmpenenbHbIX aabAeTUI0B: OKUCIECHUE CITUPTOB,
ruAparanus aueTuieHa. AIIETOH KaK IPeJICTaBUTENb KETOHOB.
OCc00EHHOCTH pPeaKIuy OKUCICHUS alleTOHa

3.13

KapGoHoBble KHUCIOTHI. XMMUYECKHE CBOWCTBA MPEETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHYECKUX
CBOWCTB MYpPaBbUHOM KUCHOTHL. [loslyuyeHne npeaenbHbIxX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIJIOT: OKUCIICHUE AJIKAHOB, aJIKEHOB,
IIEPBUYHBIX CIUPTOB, AJIBACTUAOB. BrICIINE ITpeiesbHbIE U
HEIpeeIbHbIE KAPOOHOBBIE KUCIOTHI

3.14

Crnosxxnblie 3¢upsl 1 KUpbl. CrocoObI MOTYyUYEHUS CIOKHBIX (PHUPOB.
O6patumocTs peakuuu dtepudukanun. [[pumMenenne ciaoxxHbIX 3GUpoB
B TTUIIIEBOM 1 map()roMepHO MPOMBIIIICHHOCTH. JKUPBI KaK CIOKHBIC
3¢upbI TTUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. XUMUYECKUE
CBONCTBA >KMPOB: THAPUPOBAHKE, OKUCIEHHUE. | naponus, nim
OMBLJIEHUE, )KUPOB KaK CIOCOO MPOMBIIIJIEHHOTO MOJYyYEHHUS COJeH
BBICIIIMX KAPOOHOBBIX KUCIOT. MBI KaK COJIM BBICIIMX KapOOHOBBIX
KHUCIIOT

3.15

XHWMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U
aJbJAETUIHON IPYII U MOJIOYHOKHUCIOE Opoxenue. [lpumenenue
TJIFOKO3BI, €€ 3HAYEHNE B JKU3HEEATEIIbHOCTH Opranu3ma. Jlucaxapuist:
caxaposa, MajbTO3a. BoccTaHaBnMBarolye 1 HEBOCCTaHABIMBAOIINE




nucaxapuasl. ['maponus nucaxapuaos. [lonucaxapuabl: kKpaxman,
rikoreH. CTpoeHre MaKpOMOJIEKYJ KpaxMala, TITUKoreHa u
1esuTo103bl. dusnyeckre CBONCTBA Kpaxmaia U HEeJUTI0I03bI.
XUMHUYECKHE CBOMCTBA Kpaxmasia: THAPOJIN3, KAYECTBEHHAs PEaKIus C
1o0M. XUMUYECKHE CBOMCTBA LIEJUTIOJIO3bL: THIPOJIN3, TIOJIyYEHUE
a¢upoB nemttonao3sl. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
aleTaTHbIN MIETK)

3.16

AMUHBI. AMUHBI KaK OpraHMYE€CKHE OCHOBAHUS: PEAKIIMU C BOJIOM,
KUCJIOTaMHU, PEAKLIMs TOPEHUsS. AHUINH KaK PEACTaBUTEIb
apOMaTUYECKUX AMUHOB. XHUMHUYECKUE CBOMCTBA aHWJIMHA:
B3aUMOJICHCTBUE C KUCTIOTaMH, OpPOMHOM BOJION, OKHCIICHHUE.
[TomyyeHne aMUHOB aTKWJIMPOBAHHEM aMMHUAKa U BOCCTAHOBJIIEHUEM
HUTPOIPOU3BOIHBIX YTIIEBOAOPOJIOB

3.17

AMMHOKHCIIOTBI U O€JIKU. AMUHOKHUCIIOTHI Kak aMmpOTepHbIE
oprannueckue coequHeHusi. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yoime
Oenku. XMMHYECKUE CBOMCTBA OCIIKOB: TUIPOJIU3, JCHATYPAIlUs,
KaueCTBEHHbIE (I[BETHBIC) PEAKIIMU HA OCJIKU

3.18

Crpoenue 1 CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOICTB IOJIMMEPOB
OT cTpoeHHs MoJieKyd. OCHOBHBIE CITIOCOOBI MOTYYEHUS
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: PEAKLIMH ITOTUMEPHU3ALUU U
nojaukoHaeHcanuu. Kinaccnduxanyst BOIoKoH

3.19

HH##PartH## nenTrdukamus opraHMIecKuX coeTMHeHu. Perrenne
AKCIIEPUMEHTATBHBIX 33/1a4 HA PACIIO3HABAHUE OPTAaHUYECKUX BEIIECCTB

3.20

['eneTnueckas cBs3b MEXKY KJIaCCaMU OPTraHUYECKUX COEAUHEHUN

XUMHUS U )KU3HD

4.1

Xumusi B MOBCeTHEBHOM *U3HU. [IpaBuia 6e30macHoi paboThI ¢
€IKUMH, TOPIOYUMH ¥ TOKCUIHBIMU BEIIECTBAMU, CPEICTBAMH OBITOBOI
XUMHAH

4.2

XUMHS ¥ 310pOBbE. XUMUSI B MEAULUHE. XUMUS U CENBCKOE XO3AMCTBO.
XUMHS B POMBILUIEHHOCTH. XUMHUS U SHEPIreTUKA: IPUPOAHBIN U
MOMYTHBIN HE(TAHOM Ta3bl, UX COCTAB M UCTOJIb30BaHKue. CocTtaB HEPTH U
e€ mepepaboTKa (MPUPOTHBIE UCTOYHUKH YTIJIEBOI0POIOB)

4.3

Xumus ¥ 9K0J0THs. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl U




ero nociencteus. Oxpana ruapocdepsl, mouBbl, aTMochepsl, Gpopsl U
(ayHbI OT XUMHUYECKOT0 3arpsizHeHus. [Ilpobiema 0TX010B ¥ MOOOYHBIX
IPOAYKTOB. AJIbTE€pHATUBHbIE UICTOYHUKHU SHEPTUU

OO6mue npeacTaBiIeHHs O MPOMBIIUICHHBIX CIIOCO0aX MOIyYeHUs
XUMUYECKUX BEUIECTB (HA MPUMEPE MPOU3BOACTBA aMMHUAKa, CEPHOM

4.4 KUCIIOTHI). UépHas u uBeTHass Metaiuryprus. CTEKIIO U CUIIMKaTHAas
IPOMBINLIEHHOCTh. [IpoMbltiuieHHast opranndeckas Xumusi. CoIpb€ ist
OPTraHUYECKON MTPOMBIIUIEHHOCTH

5 Tunel pacu€THBIX 3a1a4
Pacuétsl Macchl BelecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WK 00HEMY OJIHOTO U3 YUACTBYIOIIUX B
pEaKLNM BEIIECTB

5.2 Pacuétel TermnoBoro 3¢ dexra peakuuu

53 PacuéTel 00BEMHBIX OTHOIIIEHUH Ta30B MPHU XUMUYECKUX PEAKITUIX

5.4 Pacuérer macchl (00BEMA, KOMMUECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH,

' €CJIM OJTHO U3 BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH )
55 PacuéTtel MaccoBol MM 00BEMHOM J10JIM BBIX0/1a TPOJIYKTA PEaKIUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuétel Mmacchl (00bEMaA, KOTMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,

5.6 €CJIM OJIHO W3 BEUIECTB JIaHO B BUJE PACTBOPA C ONPEACIEHHON
MAaCCOBOM JIOJIEW PACTBOPEHHOTO BENIECTBA

57 Pacuérsl ¢ ncnonap30BaHMEM MOHITUI «MAcCOBast 10J51», «MOJISIPHAs

' KOHLICHTPALUS», «PACTBOPUMOCTb)
Haxoxnenne MoseKkyJIapHOil popMyIibl OpraHUYECKOTO BEIIECTBA M0

5.8 €ro TVIOTHOCTH ¥ MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIHUX B €r0 COCTAaB,

HJIA T10 IIPOAYKTaM CIropaHusAd




