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MHNOACHUTEJBHASA 3AIINCKA

Pabouvas mporpamMMa o XMMUH Ha YpOBHE cpelHEero oomiero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe @DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpebOBaHUM K pe3ylibTaTaM 0CBOeHHU (eepanbHOi 00pa30BaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpaszoBanus(POIl  COO), mnpencraBieHHbIX B DenepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTENIbHBIE MPOTPAMMbl, 1 OCHOBHBIX MoJIokeHUu! «CTpaTeruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XumHusi Ha ypoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcsa 10-11 xmaccoB. M3yuenue mpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0 U OOMIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO JIUIS aJJlalTallii UX K OBICTPO MEHSIOIMMCS YCIOBHUAM JKU3HU B COLILYME, a TAK)Ke
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MmpodeccuoHanbHOr0 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKUA BBIMTYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOIi 110 XUMHH (QYHKIIHH:

¢ yHPOPMANMOHHO-METOIMYECKAs, peaNn3alus KOTOpPOH oOecreynBaeT MOIyYeHHE
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-IUIAHUPYIOIAs, KOTOpasi  NIpPEeLyCMaTpUBAacT  OIpPEIEICHUE:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(OpMHUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJISI M OLIEHKHM 00pa30oBaTeNIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectauuu B (opMe €IUHOTO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s3aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro /ISl U3Y4YeHUs
OTJENIBHBIX TEM;

e [peularaeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3yUeHHs y4eOHOro MaTepualia ¢ y4éTom
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HMHTEpIpEeTaluIo Iefeil W 3ahad H3ydyeHHus IpeaMeTa Ha
yriIyOn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa3oBaTebHON MPOTpaMMBbl CPEIHETO OOIIeTro OO0pa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-NI03HABaTEIbHbIX JEHCTBUI OOYyYarolerocss IO OCBOEHHUIO COJCpPKAHUSA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMeE 10 XMMHH IIPELyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHueM XMMUHU Ha YPOBHE OCHOBHOTO 00I11ero 00pa3zoBaHus. 3a MpeJiellaMu YCTaHOBJIEHHON
IpOrpaMMOil 10 XUMHH 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH colepkaHus y4eOHOro
npeaMera «XUMHsD 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapMaTUBHOM COCTAaBIIAIOLIEH, KOTOpas
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriy0a&€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUYeHUS Ha
YPOBHE Cpe/iHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIEHHOTO U3Y4YEHUs HAIPaBJICH Ha
pean3aIHio MPEEMCTBEHHOCTH C MOCJIECAYIOUIMM 3TAIIOM MOTYyYSHHSI XUMUYECKOTO 00pa30BaHUS
B paMKax M3y4YeHMsI CIELMAIbHBIX €CTECTBEHHO-HAYyUHbIX U XUMHUYECKUX JUCLUIUIMH B BY3aX U
OpraHu3alysaX CpeAHero NpoQeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBA3M M3yueHHe IpeaMera
«X¥UMHS» OPUEHTHUPOBAHO MPEUMYILIECTBEHHO HAa PAcIIMPEHHUE U YIIIyOJIEHUE TEOPETUUYECKON U
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BBIOPABIIMX OINpPENeNIEHHBIA Mpodmib o0ydeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBON IOCIEAYIOUIero IOJyuYeHHs XUMHUYECKOro oOpa3oBaHUs B
opranuzanusax npodeccuoHanbHoro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO x mIaHHpyeMBIM pe3yJbTaTaM OCBOCHUS (enepalbHOH 00pa30BaTEeNbHONW MPOrpaMMbI
cpeanero oOmiero oOpa3oBaHMs H3yYEHHE IpenMeTa «XUMHS» OPHEHTUPOBAHO TaKXkKe Ha
peleHye 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHUS 00ydaroluXxcs, Ha GOPMUPOBAHHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHAIM3all y4eOHOTo TpyAa U 000OLIEHHBIX
CIIOCOOOB JEATENBHOCTH, UMEIOUINX MEXINCHUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocraBisitolmiuMu  nipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3Y4YEHHS SBISIOTCS
yriayonénnsle Kypebl — «Opranudeckass XxuMus» U «OOmas 1 Heopranudeckas xumusi». Ilpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpUHATHI nojoxeHuss ®PI'OC COO o paznuuusx 0a30Boro u
yrayOaEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranundeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHS» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeel€HHOE TEOpPETHUECKOe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OONbIIMN  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4eHHUs MpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAaHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS M YIJIyOJIeHUs NMpPEJICTaBICHUH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTpPUBAEMBbIX C
TOYKHU 3PEHUS] XMMUYECKOH KMHETHKU U TEPMOJMHAMUKH. V3yueHne nepruoanyeckoro 3aKoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0a3Mpyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 00BACHSIETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pa3pyIlIEHUH, a TAKKeE C TOUKU
3peHHst MeXxaHU3MOoB e€ oOpa3oBanus. M3yueHne TUIOB peakiuii JONOIHsETCS (OPMUPOBAHUEM
IpeICTaBICHUNH 00 AINEKTPOXMMUYECKHX IPOIECCax U BJIEKTPOJIM3€ pacIylaBOB UM PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMHU TPU PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COeIMHEHUN yJensercs oco0oe BHUMaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaX PEeaKIHi.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMMHU YIIyOJIEHHOTO YPOBHS
U3y4YEHUs AJIs KJIACCOB OIpeIeIEHHOr0 Mpoduiist (M1IaBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 001Iel cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanipuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMUKO-(PU3NIECKOTO Npoduist 60bIoe
3HaYeHue OyAyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3yuyenun
IpeaMeTa B JaHHOM ClIydae akLEHT OyAeT cleslaH Ha OOLIHOCTb METOAOB M03HAHMsI, OOIHOCTh
3aKOHOB ¥ TEOPHI B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYJIsIpHasi TEOPHs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DSJIEKTPOJIU3a,
NPEJICTAaBICHUS O CTPOCHHUHU BEIIECTB U JPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-ONOIOrH4ecKoro npoduis
OonblMi yaenbHbIN Bec OyaeT UMeTh OpraHuuyeckas Xumus. B atom ciaydae mpenocraBisercs
BO3MOXHOCTB J1J1s1 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpPHUMEPY, TaKhe CTPYKTypHBIC
KOMIIOHEHTHI, KaK JIMMHU/bI, OCNKH, YIIeBObl, HYKJIEMHOBbIE KUCIOTHI M Apyrue. Ilpu stom
3HAHUS O COCTaBe M CBOWCTBAaX IpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOILECCOB (DOTOCHHTE3a, IbIXaHHs, TUIEBAPECHUSI.

B mmane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B [TO3HAHUS U OIBITA MPAKTHUYECKOTO MPUMEHEHHs HayUHBIX 3HAaHUH U3ydYeHUe IpeaMera
«XuMus» Ha YrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMH, BXO/SIIMMHU B COCTAB MPEIMETHBIX o0sacTeil « EcTecTBeHHO-HAYYHBIE IPEIMETED,
«Matemaruka u uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYpay.

[Tpyu m3yueHun yueOGHOro mnpenmera «XUMUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHHE OCHOB HAyKH XHMHHU Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKON JEATEIHOCTH YeJIOBEKa M OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:

e (opMupoBaHHE PEACTABICHUN: O MATEPHATHHOM EAMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SIBJICHUH IPUPO/IBI, O MECTE XMMUHU B CUCTEME €CTECTBEHHBIX HayK U €€
BeAylIeH poJid B OOECIIEYCHWH YCTOWYMBOTO DPA3BUTHS YEJIOBEYECTBA: B PEIICHUHU
npoOJeM HKOJIOTUYECKOH, YHEPreTHYeCKOH M MUIIEBOH Oe301acHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHMH HOBBIX MaTe€pHUajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CTIEYeHUU
palMOHATIBHOTO MPHUPOJIONONB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOLIeH
KYJIbTYpBl YEJIOBEKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpee;

® OCBOGHHME CHUCTEMbl 3HAHMH, JEeXallUX B OCHOBE XUMHUYECKOW COCTaBIISAIOIIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MUpa: (yHIAMEHTAIBHBIX ITOHITHH, 3aKOHOB U TEOPUN
XMUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HaJIMOJEKYISPHOM, O TEpPMOJUHAMUYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XUMUIECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOIWX HAYYHBIX MPHHIUIAX
XHUMHUYECKOTO IIPOU3BO/ICTBA;

e (opMupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX HIEH U mpobiiem
COBPEMEHHOW XUMHH, IS OOBSICHEHHWS W TPOTHO3UPOBAHUS SIBICHHH, WMEIOIINX
€CTeCTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAIW3a W OLEHKH C MO3MIHUHA 3KOJOTMYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKOM BEIIECTB;
yrayOJaeHne TPEICTaBICHU O HAyYHBIX METOJax II03HAHWS, HEOOXOJMMBIX s
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEILIECTB U OOBICHEHNUS XUMUYECKIX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH U TIOBCETHEBHOM
JKU3HU.

B nmane peanusanuu nepBooYepeHbIX BOCIUTATENBHBIX U PA3BUBAIONINX (DYHKITHIA IIETTOCTHON
CHCTEMBI cpe/iHero o0miero o0pa3oBaHus MPU W3YUYEHUH IpeaMeTa « XUMHUs» Ha YriryOiaEHHOM
YPOBHE 0COOYI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKKUE LENIU U 33a]1a4H, KaK:

BOCIHUTAaHUE YOEXKIEHHOCTH B II03HABAEMOCTH SIBICHUI MPHUPOMABI, YBaKEHUS K
IIPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS 00I[€UEI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC ITO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN oOydarommuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
€caMo0OOpa30BaHUI0O U HEMPEpHIBHOMY OOpa30oBaHUIO Kak yYCIOBUIO YCIEHIHON
npoecCHOHANBHOM U OOIIECTBEHHOW MESATEILHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMUpOBaHHE YMEHMM W HABBIKOB Pa3yMHOrO IPUPOAOIOJIB30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTypbl, NPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-IOJE3HOU
DKOJIOTUYECKOH ACSATEIBHOCTH.

OO0miee 4YUCIO YacoB, MPETyCMOTPEHHBIX /s M3yYEHUS XUMHUHM Ha YriayOJeHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHON
cBs3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THITbI IEpeKpbIBaHHS AaTOMHBIX OpOUTasIel, G- U T-
cBa3u. OpuHapHas, JBoWHAas W TpoilHas cBsa3b. CrocoObl pa3pblBa CBA3€H B MOJIEKYJIax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJaeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHHUSI OPTraHUYECKUX COEIMHEHU.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUOB:
pa3BépHyTas, COKpall€HHas, ckKenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BewecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaapl. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBHanbHble HA3BaHUS OT/IEIbHBIX PEACTaBUTENEH.

OcobenHoctn W Kilaccu(ukanus — opraHmdeckux  peakuumid.  OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHUE),
KOHCTPYUPOBAaHUE MOJENIEH MOJIEKYJ OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMoiorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOECHHE MOIEKYJ alKaHOB, SP -THOPHMAM3AIMS ATOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUEe CBOICTBA AJIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEepHU3aLiH, JErUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyuyeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. COocOoOBI MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psj ankeHoB, o0mias Gopmyia, HOMEHKIATypa. DJIeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOIEKY]I alKeHOB, Sp>-THOpUM3alUs aTOMHBIX oOpOMTaneii
yraepoaa, o- u m-cBsi3u. CTpyKTypHast U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUM IPUCOCAVHEHMS, 3aMEIICHUS B 0O-
MIOJIO)KEHUE TIpU JBOMHOM CBSI3M, NOJMMEpHU3AlMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBs3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH AIEKTPOHHOT'O CTPOCHUS U XUMHUYECKUX CBOMCTB COMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpsoKEHHBIX aueHOB. CrocoObl
MOJIyYEHUSI U IPUMEHEHUE AJIKaJNEHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ QJIKHMHOB, SP-THOPUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBbIE peaklMH Ha TPOilHYI0 CBA3b. CHOCOOBI
MOJIyYEHUSI U IPUMEHEHUE AIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YTIJIEBOJOPOAHOM paJuKaie, peaklUH MPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpencraBienue 06 OpueHTHPYIOLIEM ACHCTBUH 3aMECTHTENICH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YeHHs U IPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Mpuponnstii ra3. [lomyTable HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenune. KameHHbIH
yIroiib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHil), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBsI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJPOKCOTPYMIy, HUTPOTPYIIy, UAHOTPYyNIy, aMuHOrpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa wiénoud. BzaumonelicTBue
JTUTAIOTCHAIIKAHOB C MarHueM W IWHKOM. [IoHSATHE O MeTayuioOpraHWYecKUX COCIUHCHHSX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpPraHUYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJIbl HW3YUYEHHUS BEIIECTB U HX TMPEBPAIICHUN: HU3YUCHHUE
(U3UYECKUX CBOWMCTB YTJIEBOIOPOIOB (PACTBOPUMOCTD ), KAUECTBEHHBIX PEAKIIUI YTJIEBOIOPOI0B
pa3IMYHBIX KJaccoB (oOeclBeunBaHHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUIIEHAa C aMMHUaYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe YyIiepoJla W BOAOpPOJa B OpPraHMYECKHX BELIECTBAaX, IMOJyY€HUE JTHIEHA U
U3y4YEHHE €ro CBOMCTB, o3HaKomuieHue c koJuteknusmu «Hedte» u «Yromp», ¢ oOpasuamu
MJIacTMacc, KayuyykOB W  PE3UHbI, MOJEIMPOBAHME  MOJEKYJ]  YIIEBOJOPOAOB U
rajioreHnpPOU3BOAHBIX YTIEBOJAOPOIOB.

Kucaopoacoaep:xauue oprannyeckme coeiMHeHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTHL. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja u
sTanona). ['omonornyeckuit psia, obmias popmyia, H30Mepus, HOMEHKJIATypa U KIacCU(PUKAIIUA.
®u3nyueckue CBOWCTBA MPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIAMH CITUPTOB. XMMUYECKHUE CBOMCTBA: PEAKIINH 3aMEICHUS, ICTUAPATAIINH, OKHCIICHUS,
B3aMMOJICHCTBUE C OPTAaHUYECKHUMH W HEOPTaHUYECKUMH KHuclioTaMu. KadecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHI. JleiicTBME 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE OJTHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOJNCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACWCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cUpThL. [IpeacraBieHue o MexaHu3Me
peakuuii HyKJIeopuIbHOTO 3aMenienus. JleiicTBre Ha oprann3m yenoBeka. CrocoObl MOTydeHHs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHJbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETH0B M KETOHOB: peakuuu mnpucoeauHeHus. OKHUCIEHUE albJeruioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
pelebHBIX KAPOOHOBBIX KMCIOT. BOmOpOHbIE CBSI3U MEXKIY MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius dTepudukanuu, peakuu ¢ ydacTueM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
IIPOU3BOJIHBIX KapOOHOBBIX KHUCIIOT — CJIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, MAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEH08As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble »¢upsl. ['oMonoruueckuit psn, obmias Gopmyrna, u3oMepus ¥ HOMEHKIATYDA.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
duznyeckue CBONCTBA U HaXOXKAeHHE B mpupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MIFOKO3bI:
PEAKIIMHU C YYaCTHEM CIIUPTOBBIX U aJIbJIETUAHOM IPYIII, CIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprmeHeHue TII0KO03bl, €€ 3HaUCHHE B KU3HEEATEIbHOCTH opranuimMa. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaronne U HEBOCCTAHABIMBAIOIINE AMcaxapubl. ['maponus
nucaxapusioB. Haxoxnenue B npupojae u npumeHenue. [lomucaxapuapl: Kpaxmani, TITUKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILeiuiono3bl. dusznueckue
CBOMCTBA KpaxMmaja M LEJUI0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmana: THIpOoJn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBA LIEJUIIOJIO3bl: TUAPOJIN3, IMOJIy4eHHe 3(UpoB
1esuTio036l. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEepUMEHTAIbHbIE METO/bl M3YyYEHHMsI BEIIECTB U UX IMPEBpALICHUN: pacTBOPUMOCTh
pa3IMYHbIX CHUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa



B aJIbJIETHU]l Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHUPTa JUXPOMATOM
Kaus (BO3MOXKHO HCIIOh30BAaHKE BHICOMATEPUAIOB), KAYECTBEHHBIE PEaKIINK Ha abACTUIBI (C
ruapokcugoM aumammuHcepeOpa(l) w  rumpokcumom  wmemnu(Il)), peakuus riIMnepuHA
ruapokcuaoM Meau(Il), xumudeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJCHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzanmonelicTBue Kpaxmalia ¢ HMOJOM, pEIIeHHE
IKCIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «CrupThl U GeHobl», «KapOoHoBbIe KUCIOTHI. CIIOXKHBIS

pUPBD».
A3oTcoepikaniue OpraHnyecKne coeTMHeHNs.
AMHMHBI — OpraHM4eckue MpOHM3BOJHBIE aMMmHuaka. Kiaccupukanus aMuHOB:

amudaTuyecKkue U apoMaTHUECKUE; MePBUYHbBIC, BTOPUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opMmyiia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJKMJIMPOBAHUE, B3aHMMOCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOHN KUCI0TOK. CONM aJIKUIaMMOHHS.

AHWIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psjaa. CtpoeHue aHwinHa. BzaumHoe
BIIMSIHUE TPYII aTOMOB B MoJieKyje aHuianHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aHUIIMHA.
KauectBennsle peakunu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe amupaTHUYeCKHX
amuHoB. [lonydyeHre aHUIMHA U3 HUTPOOEH30Ia.

AwmunHokuciaotel. Homenknarypa v uzomepusi. OTeabHbIe IPEICTABUTENN (l-aMHUHOKHUCIIOT:
TJIULYH, alaHuH. OU3NYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKIys MOJIUKOHIEH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak npupoaHbie noauMepsl. [lepBudnasi, BropuuHas U TPETUUHAS CTPYKTypa OCJIKOB.
XUMHYECKUE CBOMCTBA OEITKOB: TUAPOIU3, IEHATYPAIHs, KAYeCTBEHHBIC PEaKIINU Ha OCIIKH.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUsS BELIECTB M HMX IPEBpALIEHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIIMH Ha OEJKU, pelieHue
HKCIEPUMEHTAJIbHBIX 33/a4 IO TeMaM «A30TCOJEp)KALUE OPTaHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHMe OpraHMYECKUX COCIUHEHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEeOHss MOJeKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNUN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOIHIIEH, TOJIMBUHUIXIOPHUI,
MOJIMCTUPOII, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3anus u
nepepaboTKa IIacTUKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypangpHBIE (XJIOMOK, MIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[TonmuMmepsl cienanbHOrO Ha3HauUeHus (TeIoH, KeBIap, ANEKTPONPOBOISIIUE OTUMEPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHUS! BEIIECTB U WX NMPEBpALICHUN: 03HAKOMIIEHUE C
oOpasaMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, KaydyKOB, peIIeHue
AKCIIEPUMEHTAIIBHBIX 33/a4 1o TeMe «Pacno3HaBaHue I1acTMacc U BOJIOKOH.

Pacuérnbie 3a1aun.

Haxoxaenune MoJeKynspHOi GopMyIIbl OPraHUYECKOTO COSTUHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHON (HOpMYIJBI OpraHMYEeCKOro



coeTMHEHMS 10 Macce (00BEMY) TTPOIYKTOB CrOpaHusi, 10 KOJMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpPHOU (opmyIas
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €r0 XUMHUYECKHMX CBOMCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHue I0JIM BbIXOa MPOIyKTa PeaKIMU OT TEOPETUUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U
MOHSTHUM, TIPUHATBHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyuYHbIe MOHATHA: SIBICHHUE, HAay4YHbIM (akT, TUNOTe3a, TEeopusd,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOMIOJACHHWE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usuka: marepusi, aroM, 53JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, IHEPreTHUECKUM
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BELIECTBa, (PU3WYECKUE BEIHUUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

Bbuonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUII NMUTaHUSA, OpoXeHUEe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTJIEBOJIbI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TexHONOorHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3otonsl. CTpoeHNe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHMYecKHe YPOBHM M TOIAYPOBHU. ATOMHBIE
opbutanu. Knaccuduxanus XMMHUYECKUX IJIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOUTAIsAIM. OJEKTPOHHbIE KOHQUIYpallMd aTOMOB 3JIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypalyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XMMH4YECKUX dieMeHToB [I.I.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBl XUMHYECKHX
DJIIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU IMPOCTHIX U CIOXKHBIX BEIIECTB IO TIpyMiaM H
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMmHu4deckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-aKIEITOPHBINA. DHEPrus 1
JUIMHA cBA3M. [losspHOCTH, HaNpaBIEHHOCTh M HACHIIAEMOCTh KOBAJEHTHOW CBs3H. KpaTHble
cBs3u. BonopoaHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BasleHTHOCTP W BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJl C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha MpHUMEpe COCIUHEHHUN HIIEMEHTOB BTOPOTO
HEepuoJIa).

IIpencraBnenre O KOMIUIEKCHBIX coeAuHeHUsAX. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HHE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUHU.



BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THUIBl KPUCTAIIMYECKUX
PEIETOK (CTPYKTYp) U CBOMCTBA BEILECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunneie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrocoObl BbIpaKEHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChIEHHBIE  PaCTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEHICCTB. |pHBUAIBHBIC Ha3BaHUS
OTZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanmst XuMHUUeCKUX peakiiii B HEOPraHWYECKOH W OpraHNnYeCKOrd XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPALICHUS SHEPTUU MPU XUMUUYECKUX
peakuusax. TemoBbie 3 (HEKTh XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPaBHEHHS.

CKopocTbh XUMHUYECKOM peakIiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

OO0paTtuMbie 1 HEOOpaTHUMEBIE PEaKINN. XUMUIEeCKOe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecusi. DaKkTOphI, BIMUSIONIME HA TOJOKEHHE XUMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByOmUX B peakuuu. [Ipunuun Jle Hlatense.

OnektponuTtnueckas auccouuanus. CuibHble U ciabble  eKTposuThl. CTeneHb
nuccormanuu. Cpega BOIHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, IIejIo4YHas. BomopoaHslii
nokazarens (pH) pactBopa. ['maponus coneii. Peakiim nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAaHOBUTEIN. METO1 3JIEKTPOHHOTO Oajianca. DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHHUI: pa3lioKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aToOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3YUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoit cucremMe xuMuueckux sneMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. (DU3MYECKHE CBOWMCTBA HEMETAJUIOB.
AnoTponusi HEeMETa/UIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ilonyuenue, gusndeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenue B mpupojie, CrocoObl MONydeHUs, (GU3NYECKUe U XUMHYECKUE
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHCIOPOACOAEpIKAINE COCIUHEHUS TaJOreHOB.
JlabopaTopHbIe U MPOMBIIITIEHHBIE CIIOCOOBI TOTYYEHHS TaoreHoB. [IprMeHeHre rajloreHoB 1 UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOMYYEHHUST KHCIOPOJA.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA M TPUMEHEHUE KUCIOpoAa U 030HA. OKCUJIBI U IEPOKCHUJIBI.

Cepa. Haxoxnenwe B MpUpOJE, CIOCOOBI MONYyYEHHUs, (U3MUECKUEe U XUMHUYECKHE
cpoiictBa. CepoBonopon, cyiabduabl. Oxcun cepbi(IV), okecun cepri(VI). CepHucras u cepHas
KHCJIOTHI M uXx comu. OCOOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[IpuMeHeHue cepsl U €&
COCTUHEHUN.

A3zor. Haxoxnenue B Tpupojie, CHOcOObl MONMydeHHs, (U3MYeCKHe U XUMHYECKHE
cBOMcCTBAa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.



Oco0eHHOCTH CBOWCTB a30THOWM KHUCTOTHL. [IpuMeHeHue a30Ta M ero CoeaMHEHW. A30THBIC
yIA0OpEHUSI.

®ochop. Haxoxaenwe B mpupojie, crocoObl MoiydeHusi, GU3MUECKUE U XHUMHYECKUE
cBorictBa. @ochuast u pochun. Oxcuanl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequHeHuii. ocopHbie y100peHuUs.

Yrinepon, HaxoxJaeHHWE B Tpupoje. AimorponHble Momudukanuu. dusmdeckne u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaom. Oxcun yriaepona(ll), okcua
yraepoaa(lV), yronapHas kucinora u e€ coinu. AKTUBUPOBAHHBIN yroib, aacopOuus. OyiiepeHsl,
rpadeH, yriepoaHsie HAaHOTpYyOKu. [IprMeHeHre NPOCThIX BEIIEeCTB, 00Pa30BaHHBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupope, crocoObl MOIydeHus, (Gu3ndeckne U XUMHUYECKHe
cBorictBa. Okcua kpemuus(IV), kpemMHUEBass KUCIOTa, CUIMKATHL. [I[puMeHeHHE KPEMHUS U €ro
coenuHeHuil. CTEKI10, €ro Nojay4yeHue, BUJIbl CTEKIIA.

[Tonoxenue meramuioB B [leproanyueckoit cucreMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayu1oB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeneHue MeTaiIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUM psii HanpshKeHU MeTamioB. O0Iue criocoObl MOTy4YeHUs METaIOB:
TUAPOMETAJUTYPTHsl, MTUPOMETAIUTYPTHUS, dIEKTpOMeTAITyprusi. [IoHsiTHE 0 KOPPO3UU METAJLIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka metamioB [A-rpynmel [lepuognueckoit cHCTEMbl XUMHUYECKHX
sneMeHToB. HaTpuii u xanwmii: moixydyeHue, GuU3ndeckue U XMMHUYECKHE CBOWCTBA, MIPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUH.

O6mas xapakrepuctuka MetaiioB IIA-rpynnsl [leproguueckoil cuCTEMBbl XUMHUYECKHX
aIIeMeHTOB. Maruuii U KanbpIuii: moiay4yeHue, pu3nueckue 1 XUMUYECKHUEe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUH: TIOMy4YeHue, (PU3MYecKne U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeArHeHuH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymm (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIBI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXpOMATHI, UX OKUCIUTEIHHBIE CBOMCTBA.
[TonyuyeHue u npuMEeHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOWMCTBA MapraHia M €ro CoeauHEeHud. Baxueiimme
coenunenus mapranua(ll), mapranna(IV), mapranua(VI) u mapranna(VII). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKelle3a U ero coeguHeHui. OKCUabl, THAPOKCUIBI U
commm xkene3a(ll) u xeneza(Ill). [lomydyenne u mpuMeHEHHE KeTe3a U €ro CIIABOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonydenne nu npumMeHeHne
MeIU U €€ COCIUHEHUM.

[{uuk: monyueHue, GU3NYECKUE U XUMUYECKHE CBOICTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne ITMHKA U ero COeAMHEHUH.

DKCIepUMEHTATbHBIE METOIbI N3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: H3yYeHHE 00pa3I0B
HEMETAIJIOB, TOpeHue cephl, docdopa, xKelneza, MarHusg B KUCIOPOJE, M3YUCHHE KOJIIEKIIUU
«MeTaipl ¥ CIUIaBbDY, B3aUMOJACHCTBUE LIENIOYHBIX U IIETOYHO3EMENIbHBIX METANIOB C BOJIOM
(BO3MOYHO HCITOJIb30BaHKE BUJICOMATEPHUAIIOB), B3aUMO/ICIICTBHIE IMHKA U XKelle3a C PACTBOPAMHU



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMN HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOA U
KaTHOHBI METAJJIOB, B3aUMOJIECTBUE THIPOKCHUIOB ATIFOMUHUS U IIUHKA C PACTBOPAMM KUCIJIOT U
11eJI0ueH, pelIeHUE SKCIIEPUMEHTANIbHBIX 3a1a4 110 TeMaM «[ asorensn», «Cepa u e€ coeAMHEHUSD,
«A30T U Qochop U UX COeqUHEHUs», «MeTaulbl TIaBHBIX NOArpynm», «Meramisl M0O0UYHbIX
HOATPYIID.

XuMus H )KU3Hb.

Posib xumMuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUs deioBedecTBa. [IoHATHE O Hay4YHBIX
METOJlaX MMO3HAaHUA U METON0JIOITMH Hay4YHOT 0 HccaenoBanus. Hayunble IpUHIMIIBI OpraHu3alnuu
XUMHUYECKOI0 NMPOou3BOACTBa. IIpoMbllieHHbIE CIOCOOB! MMOJIyYeHHs] BaXKHEHIINX BEIIeCTB (Ha
npruMepe MPOU3BOJACTBA aMMHAaKa, CEPHOM KHUCIIOTHI, MeTaHoia). [IpomblluieHHbIE CIIOCOOBI
MOJIyYEHUSI METAJUIOB M CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKpPYXKaloLEed Cpelabl U €ro
nociencTsus. Posib Xxumun B o0ecrieueHuH SHepreTH4ecKoi 6e30MacHOCTH.

XuMus U 370poBbe 4YelloBeKa. JlekapcTBeHHble cpencTtBa. [IpaBuia wHcnosb30BaHMA
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUU MEIULIUHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, IHUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
MUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. IIpaBuna 6Ge3omacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHU B IOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

Xumus B celbCKoM Xxo3siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHuUs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTEPHUAIIBbL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiibl aJis
ANeKTpOoHMKU. HanoTexHONMOrNu.

Pacuérnsle 3agaun.

Pacuétsl: Macchl BeliecTBa Wik 00bEMa Ia30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wwikn 00bEMY OJHOTO M3 YYacTBYIOIIMX B pEakIUM BeIIEeCTB, Macchl (00bEéMa, KoJMYecTBa
BEIIECTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BELIECTB HMMEeT NpHUMECH, Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peaklMu, €clid OJHO M3 BEUIECTB JJaHO B BHUJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISPHOH
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA NPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3eH NMpU M3yYeHUH OOIel U HEOPraHMYEeCKOW XMMUU B
11 xyacce ocyIIecTBISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATH,
TaK U MOHSTUN, IPUHATHIX B OTJEJIBHBIX [IPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAyuUHbIE MOHATHUA: SIBICHHWE, HAay4YHbIM (akT, TUIoTe3a, TEeopus,
3aKOH, aHaju3, CHHTE3, KilacCUpUKAIMsI, TIEepPUOAUYHOCTb, HAOMIOJCHHUE, H3MEpEeHHe,
JKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKHH YpPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN ra3, (U3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOpOCTb, DHEpI'Us, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPO3JIEMEHTBI, O€JKH, >KUPBL, YIJIEBOJbl, HYKIEHHOBbIE KHUCIOTHI, ()EPMEHTHI, FOPMOHBI,
KPyTrOBOPOT BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMble, TOIUIUBO, PECYPCHI.



TexHomorusa: XuMHYECKas IMPOMBINIJICHHOCTh, MCTAJLIYPIrusa, CTPOUTCIBbHBIC MaTCpUallbl,
CEIbCKOXO031ICTBEHHOE OpOU3BOACTBO, MNUIICBAsA IMPOMBINIJICHHOCTD, (papMaI_[eBTI/I‘-IGCKaSI
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX mpenaparos, IMPOU3BOJACTBO
KOHCTPYKIHMOHHBIX MAaTCPUaJIOB, JICKTPOHHASA ITPOMBIINIJICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETa « XMMUS» Ha YPOBHE CPEHET0 001IeEro 00pa30BaHus BbIIEICHBI
CIIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHUE OOy4YaIOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl NPUHATHIMH B OOLIECTBE MpPaBUJIAMU W HOPMaMH TOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIbTYphl; CHOCOOHOCTh CTaBUTh LM U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaAIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIEHOCTH 00OYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kIaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUs K
3aKOHY U NPABOIOPSAKY;

IIPEJICTABICHUSI O COLMAIbHBIX HOPMax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHny y4eOHBIX U T03HABATENbHbBIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacJEAHI0 OTE€YECTBEHHOMU
XUMHU;

YBa)KE€HHUsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HaHMsI TOTO, YTO JaHHBbIE HAyKH €CThb pe3yJibTaT JIMTENbHBIX HaOIIOEHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TpyZa YYEHbBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAlllH, CBI3aHHbIE C XUMUUYECKUMH SIBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJACHHE M IOCTYIKHM CBOMX TOBAPUINEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHUM MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbs:

NOHUMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETCHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCU pa3aIudHOro poja, B TOM YHCIIC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBUAYAJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayiien
npodeccuu u peanusanund cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOSATH UJICOJIOTHH XeMOo(poouu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIIeHUH TPOOJIEM COXPAHEHHS TPUPOJHOTO PABHOBECHSI;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTeTUYECKOW, THIIEBOM U DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEAHIUHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPYJa M SKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaJIM3a W OOBSICHEHHS SIBICHUH OKPYXXAIOUIETO MHUpPAa W MPOHCXOAANIMX B HEM HM3MEHEHHH,
yMEHHUsI JieNlaTh 000CHOBAHHBIC 3aKJIFOUCHUSI HA OCHOBE HayYHBIX (DAaKTOB ¥ MMEIOIIUXCS TAHHBIX
C LIEJIBIO TIOJTyYeHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS JUIS pelIeHUs] Ipo0ieM
B peasIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPhIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BAaHUIO, K
aKTMBHOMY IIOJYYCHHIO HOBBIX 3HAaHMH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax npodeccuoHanbHON AeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUST MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCIUIUTHHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTrui, SABJICHUC, IPOLCCC, CUCTEMA, HaquBIfI C];)aKT, MMPpUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHS, UCCIIe0BaHNEe, HAaOII0IeHNE, N3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHHBEpCallbHbIC ~ yueOHble  JIeWCTBHS  (TMO3HABaTElbHBIE,  KOMMYHHKATHBHBIC,
peryisTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  KCIONB30BaTh  OCBOCHHBIC  MEXIHCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHblE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeameTHble pe3yNbTaThl OTPaXKalOT OBIAJACHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITeNIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNEeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yYCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XMMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU SABJICHUSAMMU,

CTPOUTD JIOTUICCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)Ie, ACOYKTHUBHBIC, I1O aHa.]'IOI‘I/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIUPOBATH BBHIBOABI U
3aKJIFOYEHUSI;

IMPUMCHATE B NPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHUH CHUMBOJUYCCKHE (3Ha1<01351e)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHYECKOM peakiuud — TpUd pPELHIeHUH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIE MPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHi;

dopMynupoBaTh LEIM M 3aJayd  HCCIEAOBAHUSA, HCIOJB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEIACHHS YUYECHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS U BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M MPOEKTHOM AesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
MPaKTUYECKHUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKAaX HHpopManmu (HAyYHO-MOMYJIsIpHAS
JaUTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
AHATM3UPOBATH HHPOPMAITUIO PA3TUYHBIX BUJIOB U (DOPM MPEACTABIICHUS, KPUTHICCKH OICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOABI HpPU IOHCKE U O0TOOpe
nHpopmaluu, He0OXO0AUMOM ISl BBIMOTHEHHUS YU€OHBIX 3a7a4 ONPEIeIEHHOTO TUTIA;

PHOOPETaTh OMBIT MCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hopMy mpencTaBieHuss HHPOPMAIH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEICTBA MpU paboTe C XUMHYECKOM
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHUKaTHBHBbIe YHHBepcaibHble Y4eOHbIe el CTBHA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TEMBbI B XOJI€ TUANOra U/ WU TUCKYCCHUH,
BBICKA3bIBATh UJieH, POPMYIIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C TPE3EHTAIMEH pe3yJbTaTOB MO3HABATEIHHOM ACATEIHHOCTH, TOTYYCHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHUIO CBOMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro mpoekTa, W (OPMYJTUPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UITNI B X0J1€ 00CYKICHHS 1 OOMEHAa MHEHUSIMH.



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

CaMOCTOSATENIPHO IIJIAHUPOBATh U OCYILECTBISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeagaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C yYETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

HPEJIMETHBIE PE3YJIbTATHBI

[IpenmerHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHU Ha yrIIyOJEHHOM YpOBHE Ha
ypoOBHE cpegHero oOmiero oOpa3oBaHHs BKIIOYAIOT cHeluduUeckue Ui y4eOHOro mpeaMera
«XuMHs» HaydHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUHM IO OCBOEHUIO, UHTEPIpETAUH U
IpeoOpa3oBaHUI0 3HAHUM, BUJIbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYalUsiX, a TaKKe B PEaJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C XMMUEH. B mporpamme 1o XuMuu npeIMeTHbIE Pe3yIbTaThl IPEICTABIEHBI 110 TOJaM
U3YyUYEHUS.

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXxaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHUI: 0 MECTE U 3HAUEHUHN OPraHNYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYCHNN YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA B PEIICHUU
po0JIeM 3KOJIOTMYECKOM, SJHEPreTUYECKON U MUILEBOM 0€3011aCHOCTH, B PAa3BUTUU MEIUIINHBI,
CO3/IaHMM HOBBIX MAaTe€pHajoOB, HOBBIX MCTOYHMKOB JHEPrHH, B OOECHEUEHUM PallMOHATIBLHOTO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILIEel KYJIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U PHUPOJTHON CPEAe;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJIATAOIINE
MOHSTUS — XUMUYECKUH 3JIEMEHT, aTOM, SAPO U AEKTPOHHAsi 000JI04YKa aToMa, s-, p-, d-aToMHbIE
opOUTany, OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aToma, rMOpHIM3alus aTOMHBIX OpOHUTajei,
WOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHUCIEHUS, XHMHUYECKas
CBSI3b, MOJIb, MOJIIPHAS] Macca, MOJIIPHBINA 00BEM, YIIIEPOHBIN CKENET, (PyHKIMOHAIbHAS TPy,
paaMkan, CTPYKTypHble (opMmynisl (pa3BEpPHYThIE, COKpallEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasl ¥ NMPOCTPAHCTBEHHasl (T€OMETpUYecKas, ONTHYECKas), ©U30MEphl, TOMOJIOTHYECKUN
psAN, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U a30TCOAEpIKAIIUE OPraHUYECKHUE COCIUHEHHS,
MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. V1. MenaeneeBa, Teopusi CTpOeHMsI OpraHM4ecKkux Bemiects A. M.
ByTtnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U ITPEBPALLEHUS SHEPTUU IPU
XUMHYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMUH, MUPOBO33PEHUECKUE
3HAHUS, JIe)KAIUE B OCHOBE MOHUMAHMS MPUUYMHHOCTH M CUCTEMHOCTH XMUMHUYECKUX SBJICHUMH;
MPEJICTABICHUS] O MEXaHU3Max XMUMHMUYECKHUX PEaKIUil, TepPMOJIMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIIMSIHUM aTOMOB M TPy aTOMOB B MOJIEKYJIAaxX
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTanTsl I u Il poga); hakronoruueckue cBeneHus
O CBOMCTBax, COCTaBe, MOJIYYEHUH W OE30MaCHOM HCIOJIb30BAHUM BaKHEUIINX OpraHMYEeCKHX
BEUIECTB B OBITY W MPAKTUYECKOW JESTENbHOCTH 4YeOBEKa, OOLIMX HAayYHbIX MPUHIMIAX
XMUMHUYECKOT'0 IPOU3BOJICTBA (Ha MpUMEpE MPOU3BOJICTBA METAHOIIA, IEpepadOTKU HEPTH);



Cc(OPMHPOBAHHOCTb YMEHUM: BBISABIIATH XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPU OIMCAHUU COCTABa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCAUHEHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIIMM U paCKPBIBATh UX CYIIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil IOCPECTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca 3TUX PEaKIU,
peakuuii HOHHOro 0OMEHa MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUIA;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Uil WJUIIOCTpAlUU HX
XMMHUYECKOT'0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAJICKHOCTh U3yUYEHHBIX OPIraHUYECKUX
BEIIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KJIacCy/TpyIie COeJUHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) u npuBoauth TpuBUAIbHBIE Ha3BaHUS
JUISL OT/I€TIbHBIX NMPEACTaBUTENEH OPraHNYeCKUX BEIIECTB (ITUIIEH, allE€TUIIEH, TOIYOJ, TNIMLEPHH,
STHJIEHIJIMKOJIb, (heHO, (popManbaeru, aueTaabAerul, aleToH, MypaBbUHas KUCIIOTA, YKCYCHAs
KHCJIOTA, CTEAPUHOBAs, OJICMHOBas, NAJIbMHUTHHOBAs KHCJIOTHI, IVIMLIMH, AJaHWH, MajbTo3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHMsI OINPEAENATh BHJ XUMUYECKOW CBSI3M B OpPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHUS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIUPTOB, AJlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapHUIOB),
WUIIOCTPUPOBAaTh TEHETUYECKYH0 CBSI3b MEXKAY HHMMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIMH ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh yYMEHHS TMOATBEPXKAATh Ha KOHKPETHBIX NIpPUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AMMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUSI — HAONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3€H — /711 U3yUYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C TIOHATUAMHU U
OpPEJCTAaBICHUAMHU JIPYTHX €CTeCTBEHHO-HAYYHbIX IIpEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO



OpPraHMYeCKON XUMMHU IJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4yHYI0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opmymam u
YPaBHEHMSIM XMMHUYECKUX pEaKIUil C HCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (hOpMyJIbl BEUIECTBA MO M3BECTHBIM MACCOBBIM JIOJISM
XUMHYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: IPOTHO3MPOBATh, aHAIU3UPOBATh U OLEHUBATH C MO3MLIUHN
9KOJIOTUYECKON 0e30IacCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJI0OBEKA, CBSI3aHHOW C IepepadOTKOM BEIECTB, WCIIOJIB30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh U MPOBOAUTh XUMHUYECKUH
9KCHEPUMEHT (IOTy4YEeHUE U U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YTJIEBOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOICOAEPKAIINX OPTaHUYECKUX BEILECTB, PEIICHNE
AKCIEPUMEHTAJIBHBIX 3a/1a4 110 PacllO3HAaBaHUIO OPIraHUYECKUX BEUIECTB) C COOIIOICHUEM IIPABUI
Oe3omacHoro oOpalleHus ¢ BelecTBaMU U JIa0OpaTOpPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH
Lellb  HMCCIENOBAaHUsA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaThl SKCIIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBUiIa HKOJOTHYECKU 11EJIeCO00pa3HOro MOBEACHHUsS. B OBITY U TPYJIOBOM
JEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOErO 3J0pPOBbs, OKPYKAIOLIEH NMPUPOJHON Cpenbl U
JIOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEIENIEHHBIX
OpPraHMYECKUX BEIECTB, IOHUMas cMblci nokazatesns [1/1K;

aHATM3UpPOBaTh  1I€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-T10/1b34;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKON
UHGOpPMALlUK B Pa3IMUYHBIX MCTOYHUKAX (HaydHas M ydeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHATU3UPOBATh XHMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCIOJIb30BATh B COOTBETCTBUM C IOCTABJICHHON yueOHOMI
3a1a4ei.

11 KUIIACC

[TpeameTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudecKast XUMUSD OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAyK
U e€ poiau B 00eCleYeHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUM NPOOJIEM HKOJOTHUYECKOM,
HHEPreTUYECKOM M NHIIEeBOW O0e30MacHOCTH, B PAa3BUTUM MEIUIUHBI, CO3AAHWU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKA, a TAKKe
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpe/ie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOINe
MOHSTHS — XUMUYECKUH 2JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, JTEKTPOHHAsi 000JI0YKa aTOMa, S-
, p-, d-aromHBIe OpOMTaNU, OCHOBHOE U BO30YXJAEHHOE COCTOSHUS aToMa, THOpUAM3AIMS
aTOMHBIX OpOuTasNel, HMOH, MOJEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb
OKHCIICHMsI, XHMMHUYECKas CBs3b (KOBaJICHTHas, MOHHAs, METAUIMYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas peakUus, pacTBOP, JIEKTPOJIMTHI, HEIJIEKTPOJIUTHI,



JNEKTPOJNIMTHYECKAsT ~ JUCCOLMANMsA, CTENCHb JUCCOLMALMM, BOJOPOIHBIM  IOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3PPEKT XMMUYECKON peaKiii, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN
qucconuanuy, nepuoaudeckuil 3akon .M. Menzneneesa, 3aK0OH COXpaHEHUS MacChl BEILECTB,
3aKOH COXPAHEHUs U INPEBPALLECHUS SHEPIHMH IIPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIlUE€ B OCHOBE IOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE PECTABIICHUS O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIPHOM M HAJMOJIEKYJIPHOM YPOBHSX; INPEACTABICHUS O MEXaHH3MaX XUMHUYECKHX
peakuui, TEPMOJMHAMUYECKMX W KHHETUYECKMX 3aKOHOMEPHOCTSAX MX IPOTEKaHus, O
XUMHYECKOM PAaBHOBECHH, PACTBOpPAX U JHCIEPCHBIX CHCTEMax; (DaKTOJIOTHYECKUE CBEICHUS O
CBOWCTBaX, COCTaBE, MOJIyY€HUH U O€30MacCHOM HCIOJb30BAaHUU BaKHEHIINX HEOPraHMYECKHX
BEIIECTB B OBITY M IPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa, OOIIMX HAyuYHBIX MPHUHIMIIAX
XUMHUYECKOI'0 ITPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISIBIIATH XapaKTEpHbIE MPU3HAKU MOHSITUN, YCTAHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILME IOHATHS IPU ONHMCAHUU HEOPraHMYECKHX
BEUIECTB U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUM XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OT/EIbHBIX BEILECTB;

c(OPMHUPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METalInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHMS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XMMHUYECKON CBSI3U M TUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO MX
COCTaBy, XMMHMUYECKHE PEAKLUUU [0 PA3IMYHBIM NPU3HAKAM (YUCILy U COCTaBy pEarupyrommx
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakluuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, Y4YacTHIO KaTajlu3aTopa M JPYTHe); CaMOCTOSATEIbHO BHIOMpPATh OCHOBAaHUS U
KpUTEPUH I KJIacCCU(PUKALMN U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pPacKpbhIBaTh CMBICH MHepuoauueckoro 3akoHa JI. M.
MenpneneeBa ¥ JIEMOHCTPUPOBAaTh €0  CUCTEMATHU3UPYIOIIYIO, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XMMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepmonmueckoin cucremst JI.U.
MenpeneeBa, UCIONb3Ysl MOHATHS «IHEPIETUUECKUE YPOBHMY», «IHEPrETHUECKUE TOLYPOBHUY,
«s-, p-, d-aTOMHBIE OpPOUTATINY, KOCHOBHOE U BO30YKIEHHOE SPHEPIE€TUYECKUE COCTOSHUS aTOMay;
OO0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COEIMHEHUH 10
nepuoaam u rpynnam Ilepuonnyeckoit cucremsl JI. 1. MenneneeBa, BaleHTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX JIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHUE CBOWCTBA
BEIECTB Pa3IMYHbIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHWE TE€HETHYECKOW CBS3M MEXKIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHHMM COOTBETCTBYIOIIMX XUMHYECKHX
peaxkLuii;



c(OpMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEakIHif; peakluuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOJIN3A; PeakIuil KoMIUieKkcooOpa3oBaHMsl (Ha MpPUMEPE THIPOKCOKOMIUIEKCOB LIMHKA W
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM MX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKklMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKe XapaKTep CMEIEHUs
XMMHYECKOI0 PaBHOBECHUS IO/ BIMSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle [llartensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEaKLUH, JeKAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUsS CEpPHOM KHCJIOTHI, aMMHaka, OOIIMe HayyHble MPUHLUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€JIeCOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0Ib3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNUE, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaJbHbIA U MBICIIEHHBIH),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUs [PUMEHSTb HSTH 3HAaHUA [pU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAaHUHM BEUIECTB W JJs1 OOBSICHEHUS XUMUYECKUX SIBJICHHI,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHUS BBISABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MIOHUMaHUS MaT€pUaIbHOIO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS [IPOBOJUTH PaCUETHI: C UCIOJIb30BAHUEM IIOHATUN «MaccoBast
JI0J151 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLEHTPALMs»; MacChl BellecTBa Wik 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe MM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUU
BEIIIECTB; TEIUIOBOIO 3(h(pexTa peakiuu; 3HaYeHUsI BOAOPOAHOTO MTOKa3aTessl paCTBOPOB KUCIOT U
HieJiouell ¢ M3BECTHOM CTEeMeHblo Juccoldanuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOAYKTa peaKklny, €ClId OJHO U3 MCXOJHBIX BEHIECTB JJAHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA MIIH JIAHO B U30BITKE (MMEET MPUMECH ); JIOJIU BBIXO/1a
IPOAYKTa peakiiu; 00bEMHBIX OTHOLLICHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIEPUMEHT (MIPOBE/ICHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3yYeHHe BIUSHHS pa3U4YHbIX (DAKTOPOB Ha CKOPOCTh XHMHYECKOH peakiuH, pelieHue
AKCIEPUMEHTAJIbHBIX 33/a4 1o TeMaM «Mertamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
Helb MCCIENOBAaHUs, TMPEJICTaBIATh B pa3lIUYHOM (QopMe pe3ysibTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N U
1abopaTOPHBIM 000pPYI0BaHUEM, OOPAIIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKITUSMU TI0
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, SKOJIOTHUECKH 11eTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpY’Karolein
IPUPOJHON cpeabl M JOCTHKEHHs €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaThb OMNACHOCTh
TOKCHUYECKOr0 JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONPEAENEHHBIX HEOPraHMYECKHUX BEIIECTB,
nonumasi cMbica nokazarens [1JIK;

c(OPMHPOBAHHOCTh YMEHMI: OCYIIECTBIATH IeJICHANPAaBIEHHBI IMMOMCK XMMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa



MaccoBoil mH(popmanuu, MHTEpHET W Apyrue), KpUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpopMaluio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOM
3a1a4ei.
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NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoMma. Ilepnonnueckuit
11 3akoH u [lepuoanueckas cucrema 9 bubmmoreka [JOK
' XUMHYECKHX 3eMeHToB 1. 1. https://m.edsoo.ru/2dd57f24
Menpeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 | bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
1.3 X 19 1 3
MMITABCIIE peaiiiti https://m.edsoo.ru/2dd57124
Uroro no pazaeny 39
Pasnen 2. Heopranunyeckasi xumust
bubmmoteka IIOK
2.1 H 31 1 3
eMETAIE https://m.edsoo.ru/2dd57£24
bu6nmorexa LIOK
2.2 M 23 1 2
CraIH https://m.edsoo.ru/2dd57124
Hroro no pazneny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9 but6mmorekxa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57124
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbnusie IIpakrnyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHBIE peCcypcChl
padoThI padoThI
[Ipenmer u 3HaueHUE
OpPraHUYECKON XUMUH,
1 HIII))GIICTaBJIeHI/Ie 0 1 Bubnnorexa LOK
https://m.edsoo.ru/3686e6f5
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI
DNEKTPOHHOE CTPOCHUE
aToma yriepoza (OCHOBHOE
) U BO30YX1EHHOE | bubnnorexa [HOK
cocrosiHus ). BaneHnTHbIe https://m.edsoo.ru/Oce6fd4c
BO3MO>XHOCTH aToMa
yraepoaa
XuMuyeckas CBs3b B
OpPTaHHYECKHUX
3 coeMUHEHNIX. MeXaHUu3MEbI | bu6mmoreka [IOK
00pa3zoBaHus KOBAJIEHTHOM https://m.edsoo.ru/8d39f5c8
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eM
Teopust ctpoeHus
4 oprell)Hqulc;Il)mx COEIMHEHU 1 Bubmiorexa LIOK
https://m.edsoo0.ru/9e595¢cb8
A. M. bytneposa
. ]:TPII));I;ETP;;OHB:ZI’)HH. 1 bubmmorexa [JOK
https://m.edsoo.ru/b0e61661
MIPOCTPAHCTBEHHAS.



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

IIpencrasnenue o
KJaccu(puKaum u

bubmuorexa [JOK

6 zi(;:i?;?e;(?ﬁm AC) https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEILECTB

7 Kiaccudukanus peakiuii B bubnuorexa [JOK
OpPraHUYeCKON XUMHH https://m.edsoo.ru/ba5706aa
CucremaTtu3zanus u

8 000011IEHNE 3IL{IaHI/H7I o bubmorexa [OK

https://m.edsoo.ru/87a37cab
TeMe
AJIKaHbI: TOMOJIOTUYECKU I
psa, obmas ¢popmyna,

9 HOMEHKJIaTypa U U30Mepus, bubnunoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYJT

10 Ddu3znyecKrue U XUMHUYECKHUE bu6mmoreka [JOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711¢
Haxoxnenne ankaHoB B

1 npupoze. CriocoObl bubnuoreka [IOK
MOJYYEeHHUs U IPUMEHEHHE https://m.edsoo.ru/259b0aSb
AIKaHOB
[{uxmoankaHbl: oOmas

12 ¢dbopMyIia, HOMEHKJIaTypa 1 bubnnorexa [JOK

HU30MCpus, 0COOEHHOCTHU
CTPOCHUA U XUMUYCCKHUX

https://m.edsoo.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

CBOIICTB, CIIOCOOBI
MOJIYYCHHS U IPUMEHEHHUE

13

14

Pemenne pacy€THbIX 33124
Ha OIpe/IeTICHUE
MOJIEKYJISIPHOM (hOpMYJIIBI
OpraHMYECKOT0 BEIIECTBA
10 MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB.
CucremaTtu3zanus u
00o01mIeHne 3HaHUH 110
TeMe

AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas ¢popmyna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CtpyKTypHas 4 LUC-TpaHC-
M30MEPHUS aJIKEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

15

16

17

dusnyeckue 1 XUMHUIECKUE
CBOMCTBA aJIKEHOB. 1
[IpaBuiio MapkoBHUKOBa

Crioco0bI ostyueHus u
NpUMEHEHHE aJIKeHOB

[TpaxTiueckast paborta Ne 1
no teme "[lonyuenne
ATUJIEHA U U3yUYEHUE €TO
CBOMCTB"

bu6mmoreka [IOK
https://m.edso00.ru/21069ccd

bubnmoreka [JOK
https://m.eds00.ru/665dc058

bubmuorexa [JOK
https://m.edso00.ru/0941eed8



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8

Pemenne pac4€THbIX 33124
Ha OIIpENIEIICHUE

bu6mmoreka [IOK

18 MOJIEKYJISPHOH (hOPMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHUYECKOT0 BEIeCTBa
AJKaIMeHbI:

CONPSKEHHBIE,

19 M30JIMPOBAHHBIE, bubmuorexa [JOK
KyMYJIMPOBaHHbIC. https://m.edsoo.ru/04298c0a
OcobGeHHOCTH
3JICKTPOHHOTO CTPOCHUS

20 XuMHUYECKHe CBOMCTBA bu6mmoreka [IOK
CONPSDKEHHBIX JIMCHOB https://m.edsoo.ru/e561253d

1 CriocoOsblI MoTy4YeHHs U bubnuorexa [JOK
NPUMEHEHHE aJIKaICHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH
psin, obmas gpopmyna,

HOMEHKJIaTypa,
22 BJIGKTPOHHZIGI!) u bubnmorexa LOK
https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT,
(du3HYecKue CBONCTBA

7 XuMHU4YeCcKHue CBOMCTBA bu6mmorexa [IOK
AJKUHOB https://m.edsoo.ru/23493a93

24 KauecTBeHHbIE peakiiuu Ha bubnuoreka [IOK
TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 CnocoOsI ToTyueHus u bubnmuorexa [JOK

IMPUMCHCHUEC AJIKWHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

26

Pewmenne 3anau: pacu€rsl
110 YPaBHEHUIO
XMUMHUYECKON peakuu

bubmuorexa [JOK
https://m.edsoo.ru/5db8e526

27

Cucremarusais u
000011IeHEe 3HAHU 110
TEME

28

ApEeHbI: TOMOJIOTUYECKUI
psn, obmas popmya,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH307a
U TOJyoJIa, uX (hu3nueckue
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/a92a7094

29

XUMHYECKUE CBOUCTBA
apEHOB: PEAKIUU
3aMeEIICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

30

XUMHYeCKHe CBOMCTBA
apEHOB: PeaKIuu
MIPUCOCTMHCHUS,
OKHCJICHHE TOMOJIOT0OB
OeH3oI1a

bu6mmorexa [IOK
https://m.edsoo.ru/a44alaed

31

32

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpOJIa

Pemenue pacu€rHbix 3a1a4
Ha OIpEJEIIEHNE
MOJIEKYJISIPHOIN (pOpMYJIBI
OPraHNUYeCcKOro BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

33

CriocoObI mostyueHus u
IpUMEHEHHE apCHOB

bubmuorexa [JOK
https://m.edso00.ru/6£717d09

34

35

36

37

I'enernueckas CBA3b MEXKIY
Pa3TUYHBIMU KJIacCaMu
YTIIEBOIOPOIOB

PacuéTel o ypaBHEHUSIM
XUMUYECKHUX PEAKIIUH.
Cucremaruzanums U
000011IeHKE 3HAHUI 110
TeMe

[Ipupoansrii ra3. IlonyTHbie
He(TSIHBIC Ta3bl

Kamennslii yroas u
HPOAYKTHI €ro nepepaboTKu

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

38

HedTp 1 ciocoOwr e
nepepadoTku. [Ipumenenue
MPOJYKTOB NEepepaboTKu
HeTH

bu6mmorexa [IOK
https://m.edsoo.ru/21{9de78

39

40

41

I'eneTnyeckas cBsI3b MEXKITY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOI0OPOOB
["anoreHonpon3BoIHbIE
YTIEBOIOPOAOB:
3JIEKTPOHHOE CTPOECHHUE;
peaKIu 3aMeIeHus
rajioresa

JlelicTBue mien0o4Yei Ha
rajoreHInpou3BOAHbIE.

bu6mmorexa [IOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

BzaumoeictBue
IUTAJION€HAJIKAHOB C
MardveM U [MHKOM

Cucremarusais u

42 000011eHIE 3HAHUI 110 Br6morexa LIOK
https://m.edsoo.ru/20e89122
pazzeny "Yriesonoposl”
13 KoHnTtposbHas padoTa mo bubnuorexa [JOK
teme "YrieBoaopoabr” https://m.edsoo.1ru/95¢9e298
[IpenensHBIC OHOATOMHBIC
CIHPTHI: TOMOJIOTHYECKHUI
siz1, oOmmas popmyia
44 E:)T[I)[(,)emi Mielf(yi , Bubmiorexa LIOK
’ https://m.edsoo.ru/df04c5cd
MU30MepHsi, HOMCHKJIATYPa,
KJIacCU(pUKALIS,
¢du3nveckre CBOMCTBA
XUMHUYECKUE CBOWCTBA
45 peeTbHBIX OJHOATOMHBIX Bubmiorexa LIOK
https://m.edsoo.ru/26ee34fe
CITUPTOB
CniocoOsbI nony4eHus u
46 IIPUMEHEHUE gﬂHoaTOMHLIX Bubmiorexa LIOK
https://m.eds00.1ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:
47 HOMEHKJIaTypa U H30Mepus, bubnnoreka [JOK
0COOCHHOCTH (PU3NYECKUX https://m.edsoo.ru/c2¢788b2
U XUMHUYECKUX CBOWCTB
MHOroaroMHbI€ CIUPTHI:
43 ATHJICHTIIUKOJIb U bubnmuotexa [JOK

TIIMLEPUH, UX (puznyeckue
Y XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

CriocoObI mostyueHus u

49 T — bubmuorexa [JOK
https://m.edsoo.ru/d12e567d
MHOT'OATOMHBIX CITUPTOB
DeHOJI: CTpOEHUE
50 MOJIEKYJIbI, (PU3NUECKUE bubmumoreka [IOK
cBoiicTBa. TOKCUYHOCTH https://m.edsoo.ru/2ce72618
denona
5] XHUMHYECKUE CBOMCTBA bubmuoreka [JOK
denomna https://m.edsoo.ru/037ca5t9
57 CriocoObl nostyueHus u bubnuoreka [IOK
npuMeHeHue GeHosa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.
Pemenue
53 IKCIIEPUMEHTATIBHBIX 33124 Bubmiorexa LIOK
https://m.edsoo.ru/fd0ced09
o teme "CoupTsl U
benonsr"
CuctemaTtuzanus u
54 00001IeHne SEaHI/Iﬁ 1o bubmorexa HOK
https://m.edsoo.ru/1810cb9b
TeMe
ANBAETUIBI U KETOHBI:
AJIEKTPOHHOE CTPOCHHE
KapOOHWJIHHOU TPYTIIIHI; bubnuotexa [JOK
55
TOMOJIOTHUECKHUE PSIIBI, https://m.edsoo.ru/b139beaa
oOmras popmyna, U30Mepus
U HOMCHKJIaTypa
Anbaeruap 1 K@TOHBII BuGmiorexa [IOK
56 (bu3HYecKue CBOMCTBA;

pCakiu NpuCOCANHCHUA

https://m.edsoo.ru/c887425¢



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

Peaknuuy oxkucienus u

57 KaueCTBEHHbBIC PEAKIIMH bubmorexa HOK
https://m.edsoo.ru/a393baa9
aJIbJICTUI0B U KCTOHOB
53 Crioco0bI MoTy4eHUS bubmmoreka [JOK
aJIbJICTHUJIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEIE
59 npeiesibHbIe KapOOHOBBIS bubnuorexa [JOK
KHCJIOTBI, 0COOCHHOCTH https://m.edsoo.ru/fecObl13
CTPOCHHS MX MOJICKYT
M3omepus 1 HOMEHKIIaTypa
60 Kap6OIfOBLIX KHCIIOT nyp Bubmmorexa LOK
o https://m.edsoo.ru/700cc87b
(bu3UYEeCKHe CBOMCTBA
XuUMHUYECKHEe CBOMCTBA
61 MpeaeIbHbIX bu6mmoreka [IOK
OJIHOOCHOBHBIX https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0EeHHOCTH CBOMCTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnuoreka [IOK
Mmuoroo06pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIIOT
OCoOEeHHOCTH CBOMCTB:
HETNPEICTbHBIX U
apoMaTHYECKHUX
KapOOHOBBIX,
63 I[I/Ilscap6OHOBBIX bubmorexa HOK
’ https://m.edsoo.ru/83a08773
TUAPOKCUKAPOOHOBBIX

kucnort. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHUCIIOT



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

bubmuorexa [JOK
https://m.edso00.ru/0d162d9d

65

66

67

CriocoObI nosryueHus u
npUMeHeHHe KapOOHOBBIX
KHCJIOT

CnoxHbie dDHpHI:
TOMOJIOTHYECKUH PsI,
obmras popmyna, ©30Mepus
¥ HOMEHKJIaTypa
duznyueckue U XUMUYECKHE
cBoicTBa A3(HHUPOB

bubmuorexa [JOK
https://m.edsoo.ru/7¢065¢9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2

68

69

70

71

Pemenne pacu€THbIX 3a1a4:
110 YPaBHEHMIO
XMUMHUYECKON peakiuu, Ha
olpeieneHue
MOJIEKYJISIpHOM (hopMyJIBI
OpPraHMYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3.
Pewenne
JKCIIEPUMEHTAIBHBIX 3a7a4
no teme "Kap6oHoBbIe
KUCIO0ThI. ClI0KHbBIE
a¢upsr"

Kupsl: ctpoenue,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA (THAPOIIN3)
Oco0eHHOCTH CBOMCTB
YKUPOB, COIAEPKAIINX
OCTaTKH HEINPENETbHBIX

bu6mmoreka [JOK
https://m.edso0.ru/4866711b

bubmuorexa [JOK
https://m.edsoo.ru/al9¢5b98

bubmuorexa [JOK
https://m.edsoo0.ru/b0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

JKUPHBIX KUCIIOT. JKUpHI B
pupoze

Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX

bubmuorexa [JOK

72 MOTOTIEC ACHCTBHIE. https://m.eds00.ru/3¢566565
[ToHsiTHE O CUHTETHYECKUX
Mmoromux cpeactax (CMC)
I'enernueckas cBsA3b
7 YIJIEBOJOPOAOB U bubnnorexa [HOK
KHCIIOPOJICOICPIKALITUX https://m.eds00.ru/56790¢96
OpPTaHWYECKUX BEIICCTB
74 Pacuétel o ypaBHEHUAM
XUMHUYECKHUX PEAKITHA
Cucremaruzanus u
75 000011IEHNE 3IL{IaHI/H7I o bubmorexa [OK
https://m.edsoo.ru/f8eaf2eb
TeMe
OO61as xapakTepucTHKa
TJIEBOJIOB U
76 i(lnaccnf[pnxaum YTJIEBOJIOB Bubmiorexa LIOK
https://m.edsoo.ru/7a9693al
(MOHO-, H- 1
MOJIMCaXapHU/Ibl)
MoHocaxapubl:
77 (I)I/IBI/I‘ICCKIfe :BOﬁCTBa u bubmmorexa HOK
https://m.edsoo.ru/b4bdda2d
HAX0XJICHUE B IPUPOJIC
[IpumMeHeHne TIIIKO3bI, €€
73 3HA4YEHUE B bubnmuorexa [JOK

KHU3HCOCATCIIbHOCTH
OopraHu3Ma

https://m.edsoo.ru/5e61122d



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d

Jucaxapupl: caxaposa,
MajbTO03a U JIAKTO3a.

bu6mmoreka [IOK

& Haxoxnenue B mpupojie u https://m.edsoo.ru/eb0384¢7
MPUMEHECHHE JUCaXapHI0B
[Tonucaxapuael: ctpoeHue
20 MaKpPOMOJICKY!I, bubnmoreka [JOK
bu3HYecKre 1 XUMHUIECCKHE https://m.edsoo.ru/72a04508
CBOICTBa, MPUMCHCHHE
21 [Tonstre 00 bu6mmoreka [IOK
MCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.1u/6216e766
Pemienune pacueTHbIX 3a1a4
Ha OIpeICICHUE T0JIN
82 Bmxoia ipOIlyKTg peakuuu bubmmorexa [TOK
https://m.edsoo.ru/7fde47ef
OT TEOPETHUICCKH
BO3MOKHOT'O
CucreMaruzanus u
83 00001IeHne 3IL{IaHI/H7I 1o bubmorexa HOK
https://m.edsoo.ru/08d4364c
pasnerny
KonTponbnas pabota no
TeMe
84 "Kucnoponacoaepxamue Bubmiorexa LIOK
https://m.edsoo.ru/42c6678e
OpTaHHYECKHE
coenqnueHusa”
AMUHBL: KITacCUPUKAIIHS,
CTPOEHHUE MOJIEKYJI, 00IIast Butmorexa LOK
85 dopmyna, uzomepus,

HOMEHKJIATypa U
¢buznyeckue cBoiicTBa

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

XUMHYECKUE CBOUCTBA

bubmuorexa [JOK

86 anpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIIUH: CTPOCHUE
27 AHWIMHA, 0OCOOCHHOCTH bubmmoreka [JOK
XHMHYECKHX CBOMCTB https://m.edsoo.ru/39¢cd21f1
aHWJIMHA
o | Chccodnonyema BuGmorexa LIOK
https://m.edsoo.ru/eal 38763
am(aTHIECKUX AMHHOB
AMMHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEPHUS
89 (1)H3quCKHZI::BOI7ICTBa. o bubmorexa IOK
https://m.edsoo.ru/d1773e¢80
OTaenpHBIC IPEICTABUTEIH
0-aMHHOKHUCJIOT
XHUMHYECKUE CBONCTBA
AMHUHOKHCIIOT, UX
90 6I/IOJI(())FH‘:e:K(’)e 3HAYCHUC Bubmmorexa LOK
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
Bbenku kak npupoHbIe
91 MOJIUMEPBI; prl:;KIiprI Bubmmorexa LOK
https://m.edso00.1ru/429¢9899
0OeIIKOB
9 XHUMHYECKHE CBOMCTBA bu6nmoreka [JOK
OCIIKOB https://m.edsoo.ru/6237306d
A3zoTcoaepikaiie
TeTePOIMKITHIECKIE BuGmiorexa [IOK
93 coequHenus. HykiienHoBbie

KHCJIOTBI: COCTaB, CTPOCHUC
1 OMOJIOTHYECKas POJIb

https://m.edsoo.ru/521d1431
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[IpaxTuueckas padora Ne 4.
Pemenne
9KCIIEPUMEHTAIBHBIX 331a4

bu6mmoreka [IOK

o4 o Teme "A30TcoaepKaIme https://m.edsoo.ru/8e3c02d1
OpraHUYECKHE
coequuenusa”
[TpakTuueckas padota Ne 5.
Pemenne
95 9KCTIICPUMEHTAIbHBIX 3a7a4 bu6mmoreka [IOK
o TeMe "Pacno3HaBanne https://m.edsoo.ru/bde3fdf6
OpPTaHWYECKHUX
coeauHeHM"
KoHTtposbHas padoTta mo
96 teme "A3oTcoaepkaliue bu6mmoreka [IOK
OpraHUYECKHE https://m.edsoo.ru/ce561bc7
coeauHeHUS"
OCHOBHBIE TIOHATHS XUMHH
, BLICOI(OMOJ'IVCI(yJ'I}IpHHX BuGmorexa OK
7 COCHUHCHHI H METOABT HX https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOTUMEPU3aIIUS
Y TIOJIMKOHICHCALIHS
03 IInactMaccel. YTunmzanms bu6nmoreka [JOK
U niepepaboTKa MIIacTUKa https://m.edsoo.ru/82242e0f
DnacToMephl: HaTypalbHBIN
99 CI/IHTeTI/IIIepCKI/Ie K'jylziyxn. Bubmiorexa LIOK
https://m.edsoo.ru/246103ec
Pe3una
100 BosokHa: HatypasibHBbIE, bubnnorexa [JOK

HCKYCCTBCHHBIC,

https://m.edso0.ru/5963a601
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cuHrernyeckue. [lonumepst
CIEIIMAJIBHOTO Ha3HAYEHUS

101

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTATBHBIX 337124
o teme "Pacrio3HaBanue
IUIACTMAacC 1 BOJIOKOH"

bubmuorexa [JOK
https://m.edsoo.ru/3aebd77a

102

O06o01menue u
CUCTEMAaTU3aLMs
M3Y4YEHHOI'0 MaTepuaa 1o
TeMe
"BpIcOKOMONEKYISIpHBIE
coenuueHus"

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoThI pecypchl
| Atom. CocTaB aTOMHBIX SJIED. | bu6mmoreka [IOK
XuMHuYecKui dyeMeHT. M30Torbl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 3JIeKTPOHHBIX 000109eK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBBIC YHCIIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX | bubnuorexa [JOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHhI) https://m.edsoo.ru/61294at9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnunoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpaAIIUU
5 aTOMOI]: BJIeMeHTOBCI; OZEOI;HOM u 1 Bubmiorexa LIOK
. https://m.edso00.ru/8149e¢846
BO30YKIEHHOM COCTOSTHUU
6 DneKTpOHHbIE KOHPUTYpaIUU | bubnuotexa [JOK
MOHOB. DJIEKTPOOTPULIATENLHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
7 xnﬁnqgcxnx anemeHToB /l. M. 1 bubnmorexa LIOK
. https://m.edso00.ru/16957¢c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX DJIICMEHTOB H
8 o0pa3yeMbIX MU MPOCTHIX U 1 bubmmorexa LIOK
https://m.edsoo.ru/f8468927
CJIOKHBIX BEIECTB TI0 TPYyIIaM U
Tepuoiam
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Cucremaruzanus u 00001IeHue

bubmuorexa [JOK

KOHIIEHTpAIlN PaCTBOPOB

9 y
3HAHHUH 1O TeMe https://m.edsoo.ru/8fad2942
Bunsl xumMu4ueckou CBSI3H.
Mexanu3mbl 00pa3oBaHUsS
10 KOBAJIEHTHOMH C " 3u. Bogopoana bubmorexa HOK
BaJICHTHOU CBsi3U. BogopoHas
P https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIEeKyIIsIpHBIC
B3aUMOJICUCTBU
BaneHTHOCTD 1 BaJICHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
11 .
ANEKTPOHHOU CTPYKTYPBI MOJICKYJT https://m.edsoo.ru/3d2¢ca093
C X TEOMETPUICCKUM CTPOCHHEM
[IpencraBieHust 0 KOMIUIEKCHBIX
12 cope . cocta bu6mmoreka [IOK
JTUHCHUSX: COCTaB U
https://m.edsoo.ru/8c66bl2a
HOMCHKJIATypa
BemectBa MoeKynsspHOTO U
13 HEMOJIEKYJIIPHOIO CTpOeHU. TuIbl bubnuoreka [IOK
KPUCTAJLINYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
14 I A P bubmuorexa [JOK
€/ICTaBIICHHE O KOJIJIOUTHBIX
e A https://m.edsoo.ru/da2¢70e4
pacTBopax
HctrHHBIE pacTBOPHI:
HACBIIIIEHHbIC U HEHACHIIICHHEIE, bubnmnoreka [JOK
15
pPacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BEIpaOKECHHS bubnmuorexa [JOK

https://m.edsoo.ru/328e653a
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Pemrenue 3a1a4 ¢ HCIOIb30BaHUEM

HOHATHUH ""MaccoBas I0JIA bu6mmorexa [IOK
17 . " 1
pacTBOpPEHHOTO BelecTBa', https://m.edsoo.ru/785e0ab4
"MoJisipHas KOHIIeHTpauus"
Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
18 1
HEOPTraHNYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
CucreMmaruzanys 1 00001eHe bu6mmoreka [IOK
19 . 1
3HAHHUH 1O TeMe https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo temam
"Ctpoenue atoma. [lepuognueckuii
3aKoH U [leproanyeckas cucrema
PO bubmuorexa [JOK
20 XHMHYECKUX dieMeHToB /I, U. 1
. https://m.edsoo.ru/70a60aa4
Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BemecTB"
Knaccudukanus XumMuaeckux
peaKurii B HEOPTraHUYECKOU U
OpraHMYEeCKON XUMHH. 3aKOH
21 cg aHe accChl BEIIECTB; 3aKO 1 bubmmoreia LIOK
XPaHEHHS MacChl BEIIIECTB; 3aKOH
P https://m.edsoo.ru/6335cdd?
COXPaHEHUS U TIPEBPAIICHUS
SHEPTUU MMPU XUMHUYIECKUX
peaxusax
TennoBbie 3 (HEKTh XUMHUECKUX
2 Ak Teq)(bo cCKie 1 bubnuotexa [JOK
KITHH. MOXHMHYECKH
peard P https://m.edsoo.ru/d1db86da
YpaBHCHHS
BreruucieHus mo ypaBHEHHUSIM
P . bubnmoreka [JOK
23 XAMUYECKHAX PEAKINU U 1

TEPMOXUMHUYCCKUM YPaBHCHHAM

https://m.edsoo.ru/87b13954
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CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCHUMOCTB OT Pa3JIMYHBIX

24 ¢dakropoB. Katanus u
KaTaJan3aTophl

)5 ['omorenHbIe ¥ reTeporeHHbIe
peakiumn
[IpakTrueckas padorta Ne 1 mo teme

26 "]E];)JII/ISIHI/IG pasnqumx ¢baxTOpoB Ha Bubmorexa IOK

. " https://m.edsoo.ru/l1facaldl
CKOPOCTh XUMUUYECKON PEaKIIuu

7 OObpaTtumbie U HEOOpaTUMBIE bubnunoreka [JOK
peaknuu. XMMHUYECKOE PABHOBECHE https://m.edso0o0.ru/3095219b
[IpakTuueckas padbora Ne 2 o teme

73 "BnusHue pa3nudHbIX GaKTOPOB HA bubnnoreka [JOK
MTOJIOYKEHNE XUMUIECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"

DNEeKTPONUTHYECKAs TUCCOLIUAIIHS.
29 CI/IJ'II:III:I))IG u ciabble 3§eKTp<I)lanm. Bubmiorexa LIOK
https://m.edsoo.ru/5f766bdf
Crenens aucconuanuu
HNonHOe npon3BeIeHre BOABL.

30 Cpena BOJHBIX pacTBOPOB. bubnuoteka [JOK
Bognoponnsiii mokazarens (pH) https://m.edsoo.ru/3966ca89
pacTBopa
I'maponu3s coneil. Peakuuu,

31 npjfexammne B paCTngax bubmmoreia LIOK

https://m.edsoo.ru/09d5a%bd
AJIEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme Bumorexa LIOK
32 "XUMHYECKUE PeaKIUU B

pacTBopax IEKTPOIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIC PEAKITHH.

bu6mmorexa [IOK

33 Bakneiime okucIuTenu u https://m.eds00.1u/56226060
BOCCTaHOBUTENH
34 MeTto[ 371eKTPOHHOTO (3J1EKTOHHO- bubmumoreka [IOK
MOHHOT0) OanmaHca https://m.edsoo.ru/tb691387
35 DIIEKTPOJIN3 PACTBOPOB U bubmuorexa [JOK
pacriaBoB BEIICCTB https://m.edso0.ru/93{b97d2
36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3amau pa3nuvHbIX TUIIOB bubmmorexa [TOK
https://m.edsoo.ru/5afa265d
rucTeMaTtu3aius u 0000IeHne
38 ?(:jHaHI/Iﬁ o Teﬁe "XI/IMI/IIII;:ZKI/IG bubmorexa OK
" https://m.edsoo.ru/c161eb85
peaknuu
39 KonrtponbHas pabora no teme bubnuoreka [IOK
"XnmMuueckue peakuun” https://m.edsoo.ru/a8a0a930
[Tonoxenne HEMETaIOB B
IIepnonnueckoii cucreme
40 XAMUYECKUX diemMeHToB /1. U. bubmuorexa [JOK
MenpeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aToMoB. Dusnueckue
CBOMCTBA HEMETAIJIOB
AnnoTtponust HeMeTauioB (Ha
41 an/IMege KHCJIOpOJa CepBI( bubnmorexa HOK
’ ’ https://m.edsoo.ru/ef92¢91c
docdopa u yrnepona)
47 Bogopon: nonyuenue, pusnyeckue bubnnorexka [JOK

Y XMMHYECKHE CBOMCTBA. [ uapu bl

https://m.edsoo.ru/0aa8f613
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["asiorensl: HaXOXJIEHUE B PUPOJIE,

43 CIoCOOBI MOJTyYeHHUsI, PU3NUECKHe BrGmnorexa LIOK
7 https://m.edsoo.ru/4e223795
1 XUMUYECKHUE CBOKCTBA
I'anorenoBogopoibl. Baxkueime
44 Kncnoponcoieimimne COCIUHCHHUS brbmiorexa OK
https://m.edsoo.ru/6b3255¢6
raJOr¢HOB
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIS
45 CIIOCOOBI TTOTYYESHHS TaIOTCHOB. bubmmoreka [JOK
[TpuMeHeHne TajJoreHOB U UX https://m.edsoo.ru/6971aca4
COCJIMHEHU
[TpakTrueckas padota Ne 4.
46 P:I_HGHI/Ie SKCHCI])C)I/IMeHTaJIBHBIX bubmorexa OK
" | https://m.edsoo.ru/8b26fecd
3aj1a4 1o teme "l"ajgoreHsl
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
47 ngnyquI/m buznueckue u bubmorexa LIOK
’ . https://m.edsoo.ru/c8abc36a
XUMU4ecKkue cBoricTBa. O30H.
[IpuMeHeHne Kucnopoa u 030Ha
48 Oxkcubl ¥ IEPOKCU B bubmorexa HOK
https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amau pa3nuvHBIX TUIIOB bubmorexa [TOK
https://m.edsoo.ru/2b6d8b4b
Cepa: HaxO0X/JIeHHUE B PUPOJIC,
50 CH(I))CO6I>I nonz}[/qeﬁm (ﬁnsiqicxne bubmmoreia LIOK
7 https://m.edsoo.ru/46afael6
1 XUMUYECKHE CBOHCTBA
51 CepoBoaopo, CyabhuIbl Bu6miorexa LIOK

https://m.edsoo.ru/7¢875999
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Kucnopoaconep:xarue

52 coenuHeHHs cepbl. OCOOCHHOCTH bubmorexa HOK
. N https://m.edsoo.ru/8cfa2548
CBOMCTB CEpHON KUCIOTHI
[TpakTuyeckas pabora Ne 5.
53 Pemenne skciepuMeEHTAIBHBIX bubmumoreka [IOK
3anad o reme "Cepa u e€ https://m.edsoo.ru/0afb05e4
COeIMHEHUS "
A30T: HaXOXJACHUE B IPUPOJIC,
54 CIIOCOOBI TIOTy4YeHUS, PU3NICCKUE bubnuorexa [JOK
U XUMHYECKHE CBOICTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaepxamniue
55 coez[mfelfm iSzTa.H(l)COGGHHOCTI/I Bubnnorexa LOK
B . https://m.edsoo.ru/e2965afe
CBOWCTB a30THOM KUCIIOTHI
56 IIpumenenue azoTa u ero bubnunoreka [JOK
coeuHEHMI. A30THBIE y100peHus https://m.edsoo.ru/129f5059
®dochop: HaxOXKIAEHHUE B IPUPOJE,
57 CHocoObI MOTy4YeHUs, PU3NIECKIe bubnmnorexa [JOK
U XUMHU4eckue cBoicTa. Pochuabt https://m.edsoo.ru/9a6b43ec
u pochuH
Oxcuasl docdopa,
58 q)ocq)i[)pcfneg)mzmne KHUCJIOTBI. bubmmoreia LIOK
N https://m.edsoo.ru/c7a2d429
Comu dochopHOl KUCITOTHI
[Ipumenenne docdopa u ero
59 cope)II/IHeHm"L g;oc((il))oiHHe bubmmoreia LIOK
https://m.edsoo.ru/a218070a
ynoOpeHus
60 [TpakTuyeckas padora Ne 6. bubnuorexa [IOK

Pemenue SKCIICPUMCHTAIILHBIX

https://m.edsoo.ru/8175ac3f
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3aga4 1o Teme "A3oT u ochop u
Ux coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

bubmuorexa [JOK

61 ¢busnvecKkrue 1 XUMHUYECKHE https://m.edsoo.ru/1eb1919e
CBOMCTBA, IPUMEHEHUE
Oxcun yriepoaa(Il), oxcu
62 yrnepzcl)x}[]a(I\If)),I;r(on)LHaﬁ Kicnom u BuGmnorexa LIOK
. https://m.edsoo.ru/dbaS8adf
e€ conu
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK
https://m.eds00.ru/6029b609
Kpemunii: HaxoXAeHIE B IIPUPOJIE,
64 Cl'II)OCO6BI nonyqelfnﬂ (1)1/131/126(}:)1(;6 Brbmiorexa LIOK
7 https://m.edsoo.ru/143558ab
Y XUMHUYECKHE CBOMCTBA
65 Oxkcua kpemuusi(IV), kpemaueBas bubnuorexa [JOK
KHCJIOTA, CUIIUKATEI https://m.edsoo.ru/3170e7b1
IIpuMeHeHnEe KpEMHUS U €TO bubnuoreka [IOK
66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdac0
MOJIy4€HHUE, BUABI CTEKJIA https://m.edsoo.ru/5823cetb
67 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB Bubmiorexa LIOK
https://m.edsoo.ru/b624{801
68 Cucremaru3zanus u 0000IICHIE bubnuoteka [JOK
3HaHui 1o teme "Hemeramnsr" https://m.edsoo.ru/6e864db5
69 KonrtponsHas pabora no teme bubmuorexa [IOK
"Hemeransr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubmuorexa [IOK

paboThI, KOPPEKIHUS OMINOOK

https://m.edsoo.ru/2b7¢9510
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IlonoxeHue MeTanIoB B
[Tepuonuueckoit cucreme
XUMHAYECKHUX DJIIEMEHTOB.

bu6mmoreka [IOK

& OcoOeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
OO6uue pusznueckre CBOMCTBA
72 MeTI:Jmoqlz. [Ipumenenue meTamioB bubmmorexa OK
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHHUKE
7 CmuaBsl MetasuioB. Kopposust bubnuorexa [JOK
METaJIJIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
ONEKTPOXUMHUYECCKHUH Ps
75 HaHpH)II)(eHI/Iﬁ MeTaJ'IJ'IOE. IOL6mHe bubmorexa HOK
https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYyUYEHUSI METAIIIIOB
OO6m1ast XxapakTepruCTHKa METAIIJIOB
[A-rpynne! [lepnoaunueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.
76 Harpuit u xanuii: nony4yeHue bubnmorexa IOK
’ https://m.edsoo.ru/e12¢26b3
¢busznuecKkrue 1 XUMHUYEeCKHe
CBOMCTBA, MPUMEHEHUE TTPOCTHIX
BEIIECTB U UX COEIUHECHUN
OO1mas xapakTeprCcTUKa METaJIOB
[TA-rpynns Ilepuoguueckoit Bu6morexa LIOK
77 CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

Maruuii 1 KaJbLWii: TTOTy4YEHHE,
(bU3UYECKre U XUMHUYECKUE

https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
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https://m.edsoo.ru/94eb377a
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CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COSTMHEHNH

JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmuoreka [JOK

8 yCTpaHeHUs https://m.edsoo.ru/c74bfae9
ANOMUHMI: IOJTydYeHHUE
79 (dbuzuveckue u XI/I};\/II/I‘ICCI’(I/IC Bubmmorexa LOK
. https://m.eds00.ru/0e79b266
CBOICTBA, IPUMEHEHNE
AMdoTepHbIE CBOMCTBA OKCHIA U
TUJPOKCH]IA aJTFOMUHHUS, bu6mmoreka [IOK
80
TUAPOKCOKOMILICKCHI aTFOMUHHS, https://m.edsoo.ru/5d12d318
UX TIPUMCHEHHUE
81 Pemenue 3an1ay pa3nuyHbIX TUIIOB
[IpakTuueckas padbora Ne 7.
%) Pemenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
3a/1a4 110 TeMe "MeTasuibl TJIaBHBIX https://m.edsoo.ru/27a4af43
noarpymnm"
OO1as xapakTeprcTUKa METaJIOB
23 no0ouHbIX noarpymni (b-rpymm) bubnuoreka [IOK
[leproanueckoit cucTeMbl https://m.edsoo.ru/610d7431
XUMUYCECKHUX DJIEMEHTOB
dusnyeckue 1 XUMHIESCKUE
84 CBOKCTBA XpOMa U €ro COCINHEHUN bubmorexa HOK
’ https://m.edsoo.ru/991 1 bef3
WX IPUMEHEHHE
Baxneiinme coefuHEHUS
85 Maprasua. HengHFaHaT KaJIus, ero bubnmorexa HOK
. ’ https://m.eds00.ru/039d69c8
OKHCJIUTEIbHBIC CBOKCTBA
26 DOu3nIecKrue 1 XUMHUYECKHUE bu6mmoreka [IOK

CBOICTBA JKeJjIe3a U ero

https://m.edsoo.ru/1b7{8741



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
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https://m.edsoo.ru/610d7431
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coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

duznueckue 1 XUMUYECKUE

bubmuorexa [JOK

87 CBOICTBa M€Y U €€ COEIUHEHUH, hittps://m.eds00.ru/2bc0fO54
WX IPUMEHEHHE
Ouznyeckue 1 XUMHUIECKHE
CBOMCTBA IIMHKA M €r0 COCIUHCHMI, bu6mmoreka [IOK

88
UX MPUMEHEHHE. https://m.edsoo.ru/b1f2beal
['1apoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas padora Ne 8.

29 Pemenue skcriepuMeHTabHBIX bubnunoreka [JOK
3a7a4 1o teMe "MeTtauibl https://m.edsoo.ru/abe352ea
moOOYHBIX roArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK

https://m.edsoo.ru/a8b83d83

O060061eHne U cucTeMaTH3alus

91 I/ISyHCIII-IIHOFO Marepuania 1o THeMe Bubmiorexa LIOK

https://m.edsoo.ru/e91{e975

"Meramnsbt"

9 KonTponbhas padbota no teme bubnnoreka [JOK
"Mertanisr" https://m.edsoo.ru/83f63ea3

93 AHanus pe3yabTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponws xumun B obecrieueHun

94 YCTOMYMBOTO Pa3BUTHS bubnmoreka [JOK
yenoBeyecTBa. [IoHATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
MeTOAaxX UCCIEA0BaHUs BEIIECTB

95 Hay4nble mpuHIAIIBEI OpraHu3annu bubnnorexka [JOK

XUMHYCCKOTO IMTPOU3BOJACTBA.

https://m.edsoo.ru/2e45a44f
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https://m.edsoo.ru/a6e352ea
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[TpombliIeHHBIE CITOCOOBI
HOJTy4YCHUS BOKHEUIIINX BELICCTB

XUMHUYECKOE 3arpsAI3HEHUE

96 OKPY>KaIOIIEH Cpeibl U ero 1 Br6morexa LIOK
https://m.edsoo.ru/9f11bf51
ITOCJICICTBHS
97 XUMUA U 3J0pPOBBE YEJIOBEKA. | bu6mmoreka [IOK
JlexapcTBEeHHBIE CpelICTBA https://m.edsoo.ru/a6552721
Xumus . Poib xumun B
98 o6ecnequjIIH UIIEBON 1 bubmmorexa [OK
https://m.edsoo.ru/1{7b5bd2
0e30IMacHOCTH
99 Kocmernueckue u napdromepHbie | bubnnorexa [HOK
cpencTBa. beiroBas xumust https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEILCTBE.
100 BamHeﬁmH: CTPOUTEIbHBIE U 1 bubmorexa IOK
https://m.edso0o.ru/61e69003
KOHCTPYKIIMOHHBIC MaTepUaTbI
XHUMHS B CEIIBCKOM XO3SIICTBE.
101 Oprannyeckre 1 MUHEPAIILHBIE 1 bubnmorexa IOK
https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmarmu3anus 1 0000IIeHE | bu6mmoreka [IOK
3HaHWH 1O TeMe https://m.edso00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

ITPOBEPAEMBIE HA EI'D 11O XUMUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI' O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepsieMoro
TpeOOBaHMS

1

1.1

1.2

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
0011ero o6pa3oBaHus

Bitanenue cucreMoi XMMUYECKUX 3HAHUN, KOTOPast BKJIIOYAET:

OCHOBOIIOJIATral0IME MOHATUS (XUMUYECKUI JIEMEHT, aTOM, U30TOIBL,
AIIEKTPOHHAsE 000JI0YKa aroma, S-, p-, d-dJIEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE U BO30YXIEHHOE COCTOSTHUE aTOMa, MOH, MOJIEKYJIa,
BAJIEHTHOCTb,  3JEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCICHMS,
XUMHUUYECKasl CBA3b (OG- U T-CBSA3b, KpaTHbIE CBSI3U), THOpHUIM3aLUL
aTOMHBIX OpOWTaNel, KPUCTAJUIMYECKas pemeTKa, MOJb, MOJISpHAs
Macca, MOJSIPHBIH 00BEM, MOJIIpHAs KOHLEHTpalMs, pPacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTANIOTUAPATHI, YTIEPOIHbIN
cKeneT, (yHKUMOHANbHAs TpYIlNa, pajuKall, U30MEphl, CTPYKTypHas
dbopmyna, wu3oMepus (CTPyKTypHas, reomeTpuueckas  (Iuc-,
TPAHCU30MEpHsI), TOMOJOIMYECKHH psij, TOMOJOIH, YIJIE€BOAOPOBI,
KHCJIOPOJI- U a30TCOJIeprKalllie COeTMHEHMsI, ONOIOTUYECKN aKTHBHbIE
BellecTBa (yrjieBobl, XKUPbI, OEIIKHN), MOHOMED, IOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PUPOPMUHT,
TUIBl XUMHMYECKMX pPEAKIMHA (OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 0OpaTUMble U HEOOpPAaTUMBIE), PACTBOP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKass  JAUCCOLMAlMsl,  CTENEeHb
JUCCOLMALINY, OKHMCIUTENb, BOCCTAHOBUTEND, JJIEKTPOJIM3, CKOPOCTH

XUMHUYECKOH pCaKknuuu, XUMH4YCECKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOpUS XUMHUUYECKOTO CTPOEHUS OPraHUYeCKHX
BeectB A.M. bytnepoBa, Teopust 3IEKTPOTUTUUECKON THUCCOLUALINH,
[Tepuonnueckwuii 3akon [[.11. Menneneena, 3akOH COXpaHEHHUSI MacChl),
SaKOHOMepHOCTI/I, CI/IMBOJ'II/I‘—IGCKI/Iﬁ SA3BIK XUMHH, MI/IpOB033peH‘—IeCKI/Ie
3HaHMS, JeXKAalllie B OCHOBE MOHUMAaHUSI TPUUUHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBJICHUN, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUHU

BEII[ECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HA/IMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpEaACTaBICHUA 0 MEXaHU3Max XUMHUYECKUX peaKHI/Iﬁ,
TEPMOAUHAMHUYCCKUX n KHHETHYECKHUX 3aKOHOMEPHOCTAX nux

MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHLIX CUCTEMAX




1.4

1.5

(akToJIOrHUECKUEe CBEIEHHUS O CBOMCTBaX, COCTaBe, MOJIYYCHHUU U
0€30MacHOM  MCHOJIb30BAaHUM  BAKHEWIIMX  HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB B ObITY M NPAKTUYECKOH AEATelNbHOCTH

YECJIOBCKA

o0Iue HayYHbIe PUHIUITB XUMUYECKOTO ITPOM3BO/ICTBA (HA IpUMepe
IPOMU3BOJICTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJIa, MEepepadoOTKH
HeTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISATH:

2.1

XapaKTCPHbIC TMPU3HAKKW W B3aAMMOCBA3b H3YYCHHBIX HOHSITI/If/’I,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATHUSA IIPHU OIMMCAHUU CTPOCHHUA U

CBOMCTB HCOPraHUYCCKUX U OPIraHUYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

3.1

B3aHMMOCBSI3b XUMHUYCCKHUX 3HAHUM C IOHATHUSIMH U npeacTaBJICHUAMU
APYyrux npeamMeToB I 0o0see 0CO3HAHHOI'O IIOHMMAHMSA H O0BSICHEHUS

CYHIHOCTU MAaTCpHUAIIbHOI'O €AUNHCTBA MHUpPa
C(bOpMI/IpOBaHHOCTB YMCEHUA UCIIOJIb30BATh!:

HAanMMCHOBaHUA XHMHUYCCKHUX COGI[I/IHeHI/Iﬁ MCKAYHAPOAHOI'0O COr03a
TGOpCTH‘IGCKOfI n HpHKHaHHOﬁ XMMHU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINIMUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CeCKux U

HCOPIraHUYCCKUX COEIUHECHUMN

3.2

4.1

4.2

XMUMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIeHUS! (POpMYJ HEOPraHMYECKUX
BEIIECTB,  MOJEKYJSPHBIX M CTPYKTYpHBIX  (pa3BEpHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHuYeCKUX BELECTB
CdopmMupoBaHHOCTH YMEHHUSI KJIaCCU(UIIUPOBATH:

HEOpraHWYeCKHE BEIIEeCTBA, CAMOCTOSTEILHO BBIOMPAaTh OCHOBAHUS U
KPUTEpUH IS KIacCU(DUKAIIMY U3YYaeMbIX XUMUYECKUX OOBEKTOB

OpPraHnvdcCKruC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHs H

KPUTEpUH IS KJIacCU(DUKAIIMY U3YYaeMbIX XUMUYECKUX OOBEKTOB

43

M0 PA3IMYHBIM TMPH3HAKAM (YHCITY W COCTaBYy pPEarupyrolluX BEIIECTB,
TerioBoMy dGhQEeKTy peakiuu, HW3MEHEHHIO CTETeHEH OKHMCICHHS

OJICMCHTOB, 06paTI/IMOCTI/I pCaknum, y4aCTruro KaTaJ'II/BaTOpa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30Y>XKIEHHOM COCTOSHUM) U MOHOB
XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cucTemsl
J.N. MenpaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOIb3YsI TOHSATHS

-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU




ChopMupoBaHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS
CBOWCTB XMMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 10

nepuoaaM U rpynmnam

CdopMUPOBaHHOCTh YMEHHUS COCTaBISATh YPABHEHHS XUMHYECKHX

peaxkuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit MIOCPEIICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca STUX peakIuit

YpaBHEHUS pEaKUMH pa3IUYHbIX THUIIOB; TOJHbIE U COKpaIIEHHBIC
YpaBHEHUS pEaKIUil HOHHOrO OOMEHa, YYWUTHIBas YCJIOBUA, MpU
KOTOPBIX 3TH PEAKIMHU UIYT J0 KOHIIA

peakiui TUAPONU3a, Peakuil KOMIUIEKCOOOpa3oBaHusi (Ha MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMECHHS ITOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX IPHUMEpax XapaKTCp 3aBUCUMOCTHU peaKHI/IOHHOfI
CIIOCOOHOCTH OpPraHn4C€CKux COGI[I/IHCHI/Iﬁ OT KpPaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
rpynir aToOMOB B MOJICKYJIAX, a4 TaKXKC OT 0COOEHHOCTEHN peainu3anuu

Pa3IMYHBIX MEXAaHNU3MOB IIPOTCKAHWA peaKHI/Iﬁ

XAPaKTCPHBIC XHUMUYCCKHUC CBOMCTBA BCIICCTB COOTBCTCTBYIOIMMUA

DKCIIEPUMEHTAMM U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)KHeHIIne
CBOMCTBA BEILECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpymnnaM COeAMHEHUH (MpOCThle BEIECTBAa, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, alTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbBI, YIIEBOJBI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, yMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMmynaM U ypaBHEHHUSM XMMHYECKUX PEAKIUN C HCIOIb30BAHHEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpeneNEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0H, BBIXO/IA MMPOAYKTA PEAKIIUU

10.3

TerI0BOTO 3 deKTa peakiui

10.4

00BEMHBIX OTHOILIEHUN Ta30B




10.5

10 HAXOXKJCHUIO XMMUYECKON ()OpPMYJIbI BeL[eCTBA

11

Bilanenue cucteMoi 3HaHUN O METOJAaX HAy4HOI'O IO3HAHMS SIBICHUN
IPUPOJBI, HCIHOJB3YEMBIX B €CTECTBEHHBIX HAyKaXx U YMEHHUE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U AJIs1 OOBSICHEHUS XUMUYECKUX SIBIEHUH, MMEIOLINX MECTO B
IPUPOJIE, TPAKTUUECKON NEATENbHOCTH 4Y€JIOBEKa U B ITOBCEIHEBHOMN

KU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHUS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOMCTBax BEIIECTB MJISl HKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JUUIsI OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX €CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUNA
OKCIIEPUMEHT (TIOJly4YeHUE M W3y4YCHHE CBOICTB HEOPTaHUYECKHX U
OpPraHWYeCKHUX BEIIECTB, Ka4eCTBEHHBIC pPEAKIUU YTIEBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJICOACPKAIINX OPTaHUIECKUX BEIIECTB,
peUIeHue  OKCIIEPUMEHTAIbHBIX  3aJad [0  Paclio3HaBAHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIECTB) C COOJIIOJIEHHMEM MpaBUIl
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
obopynoBaHueM; (HOpMyIHPOBaTh IEITH UCCIIETOBAHUS; MPEACTABIIATH
B pa3NM4yHON (opMe pe3ysbTaThl HKCIEPUMEHTA, aHAJIU3UPOBATh U

OLICHUBATHL UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIEIE€HANPaBICHHbINA MOMCK
XUMHYECKOW HHGPOpMAallMM B PAa3JIMYHBIX HCTOYHHMKAX (HayyHas H
yueOHO-Hay4Hasl JTUTepaTypa, CPeACTBAa MAacCOBOW HMH(OpMAlUHU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHUYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUH C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, YMEHHUS MPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHWBATh HMH(POPMAITUIO C TO3UIUN IKOJIOTUYECKON O0e30macHOCTH
MOCJIEACTBUI OBITOBOM M TMPOM3BOJCTBEHHOMN NESTEIHHOCTH YEIIOBEKA,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HaBaThb  OMACHOCTh  BO3JCWUCTBHUS HA  JKUBBIE  OPraHU3MBI
ONpPEIETEHHBIX BEIIECTB, MOHUMAs CMBICI TOKa3aTells MpeAeIbHON

JIOTTYCTUMOM KOHIIEHTPAllUM, M TIOSICHATH HAa TIPUMEpax CIIOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

XUMHUHU

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
AIIEKTPOHOB 10 DJHEPreTHYecKHUM ypoBHAM. Kiaccuduranms XuMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOEHUS SHEPIreTUYECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30YXAEHHOE COCTOSHUSI aTOMOB. DJIEKTPOHHAS

KoH(urypaius aroma. BaneHTHbIE 3JIEKTPOHBI

[Tepuonuueckass cucrema xumudyeckux diemeHtoB J[.M. Menpaeneena.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB 3JIEMEHTOB M HMX COEAUHEHHH 10
nepuoiaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOAHBIX COGI[I/IHGHI/II‘/'I, BBICHIUX OKCHUIOB U THAPOKCUIOB

1.3

1.4

BaneHTHOCTD. BHGKTPOOTpI/IHaTeHLHOCTB. CreneHb OKHCIICHUSA

Bunsl xumuyeckoi cBs3M (KOBaJIEHTHasl, HOHHAs, METaJUIMYeCKast, BOJOPOHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYISIpHbIE B3aUMOJICHCTBHUS.
BemecrBa  MOJEKyISpHOTO M HEMOJIEKYJSIDHOTO  CTpO€HusA.  Tumsl
KPUCTAIIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKOU PELIETKU

1.5

1.6
1.7

1.8

1.9

Xumuueckass — peakuus.  Knmaccupukanuus — XMMHUYECKHMX — peakuuid B

HEOPraHUYECKON U OPraHM4eCKON XUMHHU. 3aKOH COXPAHEHHS MacChl BELECTB
CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB
TennoBble 3¢ deKThl XMMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. CDaKTopBI, BJIMAKOIIUC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense
OnexTponuTHyeckas auccouuanus. CuibHbe U ciadble 3nekTponuThl. Cpena
BOJHBIX PAcTBOPOB BEUIECTB: KHCINas, HeWTpaibHas, IenoyHas. CTeneHb

JUCCOIINaIlH. Peakmun nonaoro oOMeHa

1.10

IMunapomms comneit. MonHoe npoun3Benenne Bobl. Bomopoauerit mokasarens (pH)

pacTBopa

CnocoObl  BbIpaXEeHHs]  KOHLEHTpAllUM  pacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOIO BEIECTBA, MOJIApHAs KOHLEHTpauusd. HaceblmeHHsle u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTopl anekTpoHHOro OajiaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

23

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHHSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJOTEHOB, CEpbl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOJHBIX COEAMHEHUI )

24

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, IPUHAMICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

Wnentudukanus HeOpraHndeckux coennHeHnid. KauecTBeHHbIe peakuny Ha

HCOPraHMYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE MOJOXEHUSI TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKUX
coenquHeHuil A.M. byTiepoBa. YIiiepoJHBIi CKENET OPraHUn4eCKOW MOJIEKYJIBI.
KpaTtHocTh XUMHUYECKOH CBSI3U. S- M P-CBA3U. sp3-, sp2-, sp-TUOpUAM3ALMU
opOuTasneit aToMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHus MoJekyi. ['omonoru. ['omonornueckuii psaa. Mizomepus u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW  rpynme. OpHeHTauuOHHbIE  APQPEKTHI

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenue o knaccudukanMy OpraHuyeckux BemecTB. HomeHkmaTypa
OpPTaHMYECKUX COENMHEHUN (CUCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BAHUS

BaKHEHIIINX HpCHCTaBHTCHeﬁ KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,Z[HOp8.I[PIK8.HBHLII>i M HOHHBIM MEXaHH3MEI pCakunu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEeHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMU MPUCOEAMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTAIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
noauMmepu3anyy. IIpoMblnuieHHble M 1a00OpaTOpHblE CHOCOOBI MOMY4EHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLHUM MPUCOCAMHEHUS
(rugpupoBaHKe, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTrAJIOT€HUPOBAHNE) KaK CIOCO0 MONTy4EeHUS
MOJIMMEPOB U JIPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOI'O IUIAMEHU JUIsl CBapKU U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOGUIHLHOTO
3aMelIeHUs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropeHusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toiyousa. [lomyuenue Gensona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHHS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aMMOJICIICTBE C HAaTpUEM KaK CHoco0 yCTaHOBJEHMSI  HaJUYMs
THJIPOKCOTPYIIBI, C  TaJOreHOBOJOPOJAaMM  Kak CHoco0  IMOJy4YeHHs
pacTBOpUTENEH, BHYTPU- U MEXMOJEKYJsApHas Jaeruapartauus. Peaxnus
ropenus. [lomydenue sTaHOna: peakuus OpOKEHHs TJIFOKO3bI, THApaTaIMs
STWJIEHA. OTUJICHIJIMKOJIb M TIJIMUEPUH KaK MpPEICTaBUTENIN MPEIesIbHbIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, T'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsiHOro
3epkainay, B3aumozeiictaue ¢ rugpokcuom Meau (II). Ilomyuenune npeaenpHbIxX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa ancTUJICHA. AIICTOH KakK

MNpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUS allCTOHA

3.13

KapOoHnoBbie KHCIOTBI. XUMHYECKHE CBOMCTBA MPENETBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MypaBbUHOU
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AQJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpiciiue

MMPEACIIbHBIC U HECITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJy4YeHUsI CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXkHbBIX 3(UPOB B
NUIeBo u nmapdroMepHoil MpoMbIIUIeHHOCTH. JKUpBI Kak CIOXHBIE 3(UpPbI
[NIMLIEPUHA M BBICIIUX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWMCTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHue. ['Maponus, win OMbUIEHHE, )XKHPOB Kak CIOC00




MPOMBINIJICHHOTO TIOMyYeHUs! COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOWMCTBA IVIIOKO3Bl: PEAaKUMH C Y4YacCTHEM CIIMPTOBBIX U
aJbJIETUIHOM TPYII U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3HA4YEHUE B KU3HEEATEIbHOCTH opranusma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBnuBaronie M HEBOCCTAaHABJIMBAIOLIME AMcaxapuibl. ['maposns
nucaxapunos. [lonucaxapuasl: kpaxmall, HUKoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmalla, TJMKOT€Ha M LeJUIono3bl. Pu3nueckue CBOWCTBA Kpaxmalla U
LEJUTI0JIO3bl. XHUMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bl: THAPOIN3, TOJIyYEeHUE
a¢upoB memnono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydyeHMe aMuHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaKk amM(OTEpHBIE OpPTaHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyroniie Oenku. XHUMHUYECKue
CBOMCTBa O€JIKOB: THAPOIIU3, ACHATYpallts, KayeCTBEHHbIE (IIBETHBIE) pEaKLIUU

Ha OelKu

CrpoeHne M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT
CTpoeHHUsI MOJieKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHSI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHU3aliy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

Wnentudukanust opraHMuecKkux coeTMHEHUH. Perenne sxcrnepuMeHTalbHbIX

3a/la4 Ha pacClioO3HaBaHNUEC OPraHNYCCKUX BCHICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXy KJIACCAMHU OPraHUYECKUX COEIUHEHUN

XuMus U KU3Hb

XuMus B ToOBceqHEBHOW >ku3HU. [IpaBmia OGe3zomacHOi pabOTBHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIA HEPTAHOM

rasbl, UX COCTaB U ncnojiab3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKHU YTIIEBOJOPOIOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAlolIeW Cpelbl U €ro

nocienctsust. Oxpana rupocdepsl, MOYBbl, aTMOC(epbl, (GIopbl U (hayHbI OT




XUMHUYEeCcKoro 3arps3HeHus. Ilpobirema OTX0MOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS XUMUYICCKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Metayuryprus. CTexkino M CWIMKAarHas — IPOMBIIUICHHOCT.
[IpombiieHHas  opranudeckas xumus. CbeIpb€ i1 OPraHUYECKOU
IIPOMBIIIJIEHHOCTH

5 Tunsl pacy€THBIX 33124
51 Pacuérel macchl BemecTBa i 00bEMa ra30B O U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, Macce WiIK 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEILIECCTB

52 Pacuérsr TermoBoro 3¢ dekra peakuuu

53 Pacuérbl 00BEMHBIX OTHOLIEHUH ra30B IPU XUMHUECKUX PEaKLUAX

54 Pacuérsl maccsl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, ECIIH

' OJIHO U3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérbl MmaccoBoi miin 00BEMHOMN 10U BBIX0/1a IPOAYKTA PEAKIIUN OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuérel macchl (00BbEMa, KOJIMYECTBA BELIECTBA) MPOIYKTa PEAKIIUHU, ECIH

5.6 OJIHO M3 BEILECTB JaHO B BUJE PACTBOpA C OIIPEIEIEHHON MacCOBOM 10JIel
pacTBOPEHHOTO BEWIECTBA

57 Pacuérsl ¢ ucronb30BaHUEM MOHATHI «MaccoBast 10JIsD», «MOJIIpHast

' KOHIEHTPALUI», «PACTBOPUMOCTHY
Haxoxnaenue MonekynsipHON (popMyJibl OPraHU4ECKOr0 BEIIECTBA 10 €T0
5.8 IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €T0 COCTAB, UM 110

IPOAYKTaM CrOpaHus




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru
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