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MNOACHUTEJIBHAS 3AIINCKA

Paboyas mporpamMMa o XMMUH Ha YpOBHE cpelHero oomiero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe @DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpebOBaHUM K pe3ylibTaTaM 0CBOeHHUS (efepaibHOi 00pa30BaTeabHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepanum,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmHUsL Ha YpOBHE YIIyOJIEHHOTO W3YYECHHs 3aHUMAET BAKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
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 mnporpamMMe mo XWMUM Ha3zHaueHHE TpeaAMeTa «XHUMHS» TOIy4daeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOI 10 XUMHHU (HYHKIIHU:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedyuBaeT MOIydYeHHE
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpas  TpeAaycMaTpuBaeT  OIpeesieHHe:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(GOpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa3oBaTeNIbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCy/apCTBEHHOTO SK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/CpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  npoduiei, mnperycMaTpuBaeT  paclpeleleHue U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

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

e [peuIaraeT NpUMEpPHYIO MOCIEJ0BATEIIbHOCTh U3YUYEHUs yueOHOro MaTepuaa ¢ yuéToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

e 1aéT METONMYECKYI0 HMHTEPIPETALUIO IIeNiell W 3a4ad H3y4YeHHus IpeaMeTa Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUsl, COAEPKATEIBHON XapaKTEPUCTHKHU TJIAHUPYEMBIX Pe3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATENbHBIX JIEHCTBUN 0Oydaromerocss MO OCBOCHUIO COAEpIKAHUS
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMeE 10 XMMHH IIPELyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHHeM XMMHH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl. 3a mpeiejaMyu yCTaHOBICHHON
POrpaMMOil 0 XUMHH 00sI3aTeNIbHOIN (MHBapUAHTHOW) COCTAaBJISIONICH coiepxKaHusi yueOHOro
npeaMera «XUMHsD 0CTa€Tcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOM COCTAaBIISAIOLIEH, KOTOpast
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriay0aEéHHOTO ypoBHEH B cucTemMe auddepeHIIMpOBaHHOTO 00yUYeHUs Ha
YPOBHE Cpe/iHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIEHHOTO U3Y4YEHUs HAIPaBJICH Ha
pean3annio NPEeeMCTBEHHOCTH C MTOCJIEAYIOIIKM ITAlOM IOJyYEHUs! XUMUYECKOT0 00pa3oBaHus
B paMKaX M3y4Y€HUs CHEIHAbHBIX €CTeCTBEHHO-HAYYHBIX U XUMUYECKUX JAUCLIUILUIMH B By3axX U
OpraHu3aIysaX cperHero nmpodeccuoHansHOro 00pazoBanus. B 3Tol cBsI3M M3ydeHHe MpeaMera
«XuUMUSD» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YTIIyOJIeHHE TEOPETHIECKON 1
NPaKTUYECKOH MOJATOTOBKH OOYYarOIIUXCs, BRIOPABIIMX ONPEACIEHHBINA NMPoduib 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOW TMOCIEIYIOMIeT0 TMOJIYYeHUsI XHMHYECKOTo oOpa3oBaHUS B
opranmuzanusax npodeccuonansHoro oopazosanusi. Hapsay c stum, B cBere Tpeboanuii ®I'OC
COO x mIaHHpyeMBIM pe3yJbTaTaM OCBOCHUS (enepalibHOi 00pa3oBaTENbHON MPOrpaMMbl
cpeanero oOmiero oOpa3oBaHMs H3yYEHHE IpenMeTa «XUMHS» OPHEHTUPOBAHO TaKXkKe Ha
pelleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00yYaroImuxcs, Ha (GOPMUPOBAHKE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHaTU3alil yueOHOTro TpyJa U 0OO0OIIEHHBIX
CIO0CO0O0B JEATENbHOCTH, UMEIOUINX MEXINCHUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocraBmsitomiuMH  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SBISIOTCS
yray6néanable Kypebl — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [lpu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluy COJEp:KaHUs 3TUX KYpPCOB B
porpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozaepxaHusi KypcoB «Opranudeckas xumusi» U «OOmas ¥ HeopraHuuyeckas
XUMHS» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeel€HHOE TEOpPETHUECKOe
JOTIOJIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonbIIMi  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yriayOJ€HHOM YpOBHE M3Y4eHHUs MpeaMeTa odecreueHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YyBEIMUYEHUs 00bEMa 3HAHUH O XMMHUYECKMX DJEMEHTaxX U
CBOMCTBaX UX COENMHEHUN HAa OCHOBE PACIIMPEHUS U YyIriIyOJeHUs MPEeACTaBIEHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U W 3aKOHOMEPHOCTSX MPOTEKaHHS PEaKIHii, pacCMaTpUBAEMBIX C
TOYKHU 3PEHUS] XMMUYECKOH KMHETHKU U TEPMOJMHAMUKH. V3yueHne nepruoanyeckoro 3aKoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XMMHUYECKasl CBSA3b OOBSICHSIETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pa3pyIlIEHUH, a TAKKeE C TOUKU
3peHHst MeXxaHU3MOoB e€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JONOIHsIEeTCs (POPMUPOBAHHEM
NpEICTAaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECCax U DJIEKTPOJIM3€ PACIUIABOB U PACTBOPOB
BEIIECTB. B Kypce OpraHM4ecKkoil XUMHU TPU PACCMOTPEHHH PEAKIMOHHOW CIIOCOOHOCTH
COCTMHEHUH ynemnseTcss ocoboe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A (deKTax, 0 B3aUMHOM
BIIUSTHUHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIHid.

Ocoboe 3HaYeHne UMeEeT TO, YTO Ha COJepKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3YYEHHUS AJI51 KJIACCOB ONpeAenEHHOro npoduis (TI1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 001Iel cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa JJIs KIACCOB XMMUKO-(PU3NIECKOTO NMpoduast 60bIoe
3HaYeHue OyAyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3yuyenun
IpeaMeTa B JaHHOM ClIydae akLEHT OyAeT cleslaH Ha OOLUIHOCTb METOA0B MO3HAHMsI, OOLHOCTh
3aKOHOB Y TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYJIsIpHasi TEOPHs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DSJIEKTPOJIU3a,
NPEJICTAaBICHUS O CTPOCHUH BEILECTB U JAPYTOE.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOJIOTMYECKOro mpoQuis
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 MpPHUMEPY, TaKHe CTPYKTypHBIC
KOMITIOHEHTBI, KaK JIUMHU[bI, OCNIKH, YIJIeBOJbl, HYKJIIEMHOBbIE KUCIOTHI U Apyrue. Ilpu stom
3HAHUS O COCTaBe M CBOWCTBAaX IpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CITy’KaT OCHOBOM U M3YYEHHS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHs, THIEBAPEHUSI.

B mmane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B [TO3HAHUS U OIBITA MPAKTHUYECKOTO MPUMEHEHHs HayUHBIX 3HAaHUH U3ydYeHUe IpeaMera
«XuMus» Ha YrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMy, BXO/SIIMMHU B COCTAB MPEMETHBIX o0sacTeil « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«Matemaruka u uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYpay.

[Tpyu m3yueHun yueOGHOro mnpenmera «XUMUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO U CpegHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHME OCHOB HAyKH XHMHHU Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATENPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
npeaMeTa MpeArnoiaraeT pealn3alnio TakuX 1ernei, 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 SKOJIOTUYECKOH, YHEPreTHYeCKOH M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHMH HOBBIX MaTe€pHUajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CTIEYeHUU
palMOHATIBHOTO TPHPOJIONONIB30BaHMs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIeH
KYJIBTYpBI YEIIOBEKa, a TaKXKe KOJOTHMYECKH OOOCHOBAHHOTO OTHOMICHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOUW KapTHHBI MUpa: (yHJAMEHTAIBHBIX IMOHITHH, 3aKOHOB U TEOPUH
XMUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHM BEIIECTBA Ha PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJIIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XUMUIECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOIWX HAYYHBIX MPHHIUIAX
XMUMHUYECKOTO IIPOU3BOJICTBA;

e (opMmupoBaHHe Yy OOY4YaAIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Uil OOBACHEHHMs KJIIOYEBBIX HICH U Mpobiem
COBPEMEHHOM XUMMH, A7 OOBACHEHHWs M HPOTHO3ZUPOBAHMS SIBICHHUH, MMEIOLINX
€CTECTBEHHO-HAYYHYI0 IPHUPOJY; I'PaMOTHOIO pEIIeHUs MpodsieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IMO3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKOM BEIIECTB;
yrayOJaeHre TPENCTaBICHU O HAyYHBIX METOAAaX IO3HAHUS, HEOOXOMMMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEILIECTB U OOBICHEHNUS XUMUYECKIX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH U TIOBCETHEBHOM
JKU3HU.

B nmane peanu3anuu nepBooYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKIHI 1IeTOCTHON
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, (GOPMUPOBAHHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHS O0OIICUEIOBEUECKUX [IEHHOCTEH;

PasBUTHUC ITO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN oOydarommuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
€caMo0OOpa30BaHUI0O U HEMPEpHIBHOMY OOpa30oBaHUIO Kak yYCIOBUIO YCIEHIHON
npodeccCHoHaNbHOM M OOIECTBEHHOU N1eATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOJIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOM JEATEIBHOCTH.

OO0miee 4YUCIO YacoB, MPETyCMOTPEHHBIX /s M3yYEHUS XUMHUHM Ha YriayOJeHHOM YPOBHE
cpenHero odmiero 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 MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BaneHTHbIe BO3MOKHOCTH aTOMa yIiIepoAd. XUMUYECKas CBSI3b B OPraHMYECKHUX COCAVHECHMSX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3mbl 00pa30oBaHUsl KOBAJIEHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THITBI IEpeKpBIBaHMS AaTOMHBIX OpOHTaJIei, G- 1 TT-
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3€ B MOJEKyJax
opranunyeckux seuiects. [lonsTre o cBOO0AHOM panuKaie, Hykjieoduse u 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBIEHUS O CTPYKTYPE MOJIEKYJl. 3HaUE€HNE TEOPUU CTPOEHUSI OPTaHUYECKUX COEAMHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buapsl wH30oMepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [loHsaTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcoOeHHocT M KiIacCcUpUKalusg  OpraHmdyeckux  peakuuil.  OxkuciaurenpHo-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepualaMHd Ha UX OCHOBE, OMbITHl IO MPEBPAILEHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKJIATypa U U30MEpHSI.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOPHAM3AIMsA aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAKLIMU 3aMELICHMSI, N30MEPU3aLUH, JETUIPUPOBaHMS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
PaaMKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyiia, HoMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOSHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOTy4YeHUs U TIPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii ps ankeHoB, o0mias Gopmyina, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKyJ AalKeHOB, SP’-ruOpUAM3allks aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJIKEHOB. XHWMHMUYECKHE CBOWMCTBA: PpEAKIHUM MPUCOCAMHEHHUS, 3aMEUICHUS B O-
MIOJIOKEHUE IIpU JABOWHON CBSA3HM, NOJMMEpHU3anuu U okucieHus. [IpaBuiio MapKOBHHMKOBA.
KavecTBeHHBIE peakIy Ha IBOIHYIO CBs3b. CIIOCOOBI NOTYUYECHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupogartule). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMHUECKUX CBOMCTB COMPSIAKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpsoKEHHBIX aueHOB. CrocoObl
MOJTyYEHUs U PUMEHEHHE aJIKaJUeHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, JUMEPU3alluu U TPUMEpPHU3aluu, OKuciaeHus. KucnoTHele CBOICTBa ajIKWHOB,
UMEIOLINX KOHIEBYIO TPOMHYIO CBsA3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO CBsi3b. CrocoObl
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30JIa.
Odusnyeckue CBOWCTBA apeHOB. XMMUYECKHE CBOWCTBAa OEH30J1a M €ro TOMOJIOTOB: pPEaKIUu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpencraBienue 06 OpueHTHPYIOLIEM ACHCTBUH 3aMECTHTENICH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PaTUKajIoB, KapOOKCUIBHON, THIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMICTB CTHpOIIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YeHHs U IPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Mpuponnstii ra3. [lomyTtHbie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenne. KameHHbIN
yIroiib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKM, KaTaIUTHUeCKuil), pudopmunr, nuposnus. I[IpoaykTel nepepaboTku HepTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOU3BOAHBIX YIJIEBOJOPOAOB. Peaknuu 3ameleHus
TaJIOTeHa Ha TUAPOKCOrPYIIly, HUTPOIpYMIly, LHMAHOTPYMIy, aMuHOrpymmy. /[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa wiénoud. BzaumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MeTalIoOpraHMYecKUX COEAMHEHMSIX.
Mcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJAOPOJAOB B OBbITY, TEXHMKE W TpU CHHTE3€
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHMsS BEIIECTB M MX MPEBPALECHUIN: HU3y4YeHUE
(bu3nYECKUX CBOMCTB yIiIEBOAOPOJIOB (PACTBOPUMOCTE), KAUECTBEHHBIX PEaKLUil YIIIeBOAOPOIOB
pa3IMYHBIX KiaccoB (oOeclBeunBaHWE OPOMHOW WM MOJHOW BOJBI, pacTBOpa NepMaHraHara
KaJIMsl, B3aUMO/IeHCTBUE alleTUIICHa C aMMHayHbIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe YIJepoJa W BOJOpPOJa B OPraHMYECKHX BEIIECTBAaX, IMOJIyYeHHWE STHJIEHA U
U3y4YEHHE €ro CBOMCTB, o3HaKomuieHue c koJuteknusmu «Hedte» u «Yromp», ¢ oOpasuamu
IUIACTMAcC, KAay4yKOB M  PE3UHBl, MOJCIUPOBAHHWE  MOJEKYJ]  YIJIEBOJAOPOAOB U
raJIOT€HIIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaep:xanue oprannyeckne coeinHeHusl.

[IpenenbHble OnHOATOMHBIE cHUpPTHL. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja u
sTanona). ['omonoruueckuii ps, odmas Gopmyia, u3oMepus, HOMEHKJIATypa U KJIacCH(pUKAIIHA.
@u3nyeckue CBOICTBA NPEICIBbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHble CBSI3M MEXKIY
MOJIEKYJIaMH CIUPTOB. XMMHUYECKHE CBOMCTBA: PEaKI[MH 3aMEeIlleHus, IeTHIpaTallui, OKHCIECHUS,
B3aMMOJICICTBHIE C OPraHWYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CHUPTHL. JleHiCTBHE 3TaHONAa W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MIOJIyYEHUs] U IPUMEHEHUE OJHOATOMHBIX CIIUPTOB.



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

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHUYECKMMU U HEOpPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO sJIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa albJETUI0B U KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE ajbAETUIOB,
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.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEaKIMs 3TepUHUKAIMM, PEAKLUU C y4acTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBONCTB MypaBbUHOW KHCJIOTHL. [loHsTHE O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCOo0eHHOCTH CBOMCTB HENMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'omonornueckuii psa, obmas Gopmyna, ©30MepHsi U HOMEHKJIATypa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKH HETPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TJIIOKo3a, (pyKTo3a, TajlakTo3a, pubo3a, Ie30KCHpHOO03a.
duznyeckue CBONCTBA U HaXOXKAeHHE B mpupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MIFOKO3bI:
PEAKIMHU C YYaCTHEM CIIUPTOBBIX U aJIbJECTHIHOM TPy, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprMeHeHue TII0KO03bl, €€ 3HaUeHHE B KU3HEEATeIbHOCTH opranu3mMa. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaronne U HEBOCCTAHABIMBAIOIINE AMcaxapubl. ['maponus
nucaxapunoB. Haxoxnaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa M ILe/uirono3bl. dusznueckue
CBOMCTBA KpaxMmaja M LEeJUII0J03bl. XMMUYECKHUE CBOMCTBA Kpaxmalna: THIpoJin3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWMCTBA LEUIIONO3bI: TUAPOJIN3, MOJy4eHHe 3(PUpoB
1eJuTi00361. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCHEpUMEHTAJIbHBIE METOJbl M3YyYEHHUs BEIIECTB M MX IPEBpAIllEHUI: pacTBOPUMOCTH
pa3IMYHBIX COUPTOB B BOJIE, B3aMMOJIEHCTBHUE 3TAHOJA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIUPTA



B aJIbJIETHU]l Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHbBIE PEAKIIMK Ha aJibJACTUIBI (C
ruapokcuoM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzanMopelicTBue Kpaxmaia ¢ HMOJIOM, pElIeHHE
IKCIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «CrupThl U GeHobl», «KapOoHoBbIe KUCIOTHI. CIIOXKHBIS

pUPBD».
A3oTcoepikaniue OpraHnyecKne coeTMHeHNs.
AMHMHBI — OpraHM4eckue MpOHM3BOJHBIE aMMHuaka. Kilaccupukanus aMUHOB:

amudaruyecKkue U apoMaTHUECKUE; IePBUYHbBIC, BTOPHYHBIC U TpeTHuyHble. CTpOCHUE MOJIEKYII,
obmas ¢opMmyiia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKMJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOM KUCI0TOU. CONHU aJIKUIaMMOHMUS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYII aTOMOB B MoJieKyje aHuianHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aHUIIMHA.
KauectBennsle peakunu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe amupaTHUYeCKHX
amuHoB. [lonydyeHre aHWIMHA U3 HUTPOOEH30Ia.

AwmunHokucinotel. Homenknarypa u uzomepusi. OTeabHbIe IPEICTaBUTENN (l-:aMHUHOKHUCIIOT:
TJIMLYH, alaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEepPHBIX OPraHUYECKUX COSAMHEHUMN, PEaKIIHs MTOJTUKOH ICHCAINH, 00pa30BaHUE MENTHUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak nmpupogHbie moauMepsl. [lepBudnasi, BropuuHas ¥ TPETHUHAS CTPYKTypa OCJIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpAIlsl, KAYECTBEHHBIE PEaKIIu Ha OENKH.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUsS BELIECTB M HMX IPEBpALIEHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIIMH Ha OEJKU, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a7la4 10 TeMaM «A30TCOJIEpKalllie OPraHWYeCKHE COCIUHEHUS» U
«Pacno3HaBaHue OPraHUYEeCKUX COSTUHEHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AIU, CpPeAHsss MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUM — TIOJIMMEPHU3AIIHS U TIOJTUKOHICHCAITHS.

[Tonumepuble maTepuansl. [InacTmaccsl (MOJUATUIIEH, TOTUIPOIUIIEH, TOJTUBUHUIXIIOPU]L,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOTMKAapOOHATHI, TOMUATHIEHTepedTanar). Y Tunusanus u
nepepaboTKa MIacTyKa.

DOnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyykd (OyTaJHEeHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypangpHBIE (XJIOMOK, MIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmmepsr! cienuanbHOTO Ha3HaueHus (TedII0H, KeBIap, HIEKTPOIPOBOISIINE TOTUMEDPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHUS! BEIIECTB M WX MPEBpAICHUN: 03HAKOMIICHUE C
oOpa3uaMu TPUPOIAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc, KayudyyKOB, pelIeHue
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacno3HaBaHue MI1acTMacc U BOJOKOH.

Pacuérnbie 3aaun.

Haxoxaenne MoJeKyIsspHOi GOopMYITbI OPraHUYECKOTO COSTUHEHUS 110 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHON (HOpMYIJBI OpraHMYEeCKOro



CoeTMHEHMS 1O Macce (00BEMY) TPOTYKTOB CrOpaHusl, 10 KOJIMYECTBY BEIIeCTBa (Macce, 00bEMY)
NPOAYKTOB PEAKIHMUA W/HIM HMCXOJHBIX BEIIECTB, YCTAHOBJIECHUE CTPYKTYpHOU (HOpMYJIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €r0 XUMHUYECKHMX CBOMCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe JI0JIM BBIXOJa MPOIyKTa PEaKIMU OT TEOPETUUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX NPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyuYHbIe MOHATHA: SIBICHHUE, HAy4YHbIM (akT, TUIOTe3a, TEeOopusd,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOMIOJACHHWE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usuka: Marepusi, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJEKYyJa, IHEPreTHUYECKUn
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSHUE BELIECTBA, (PM3UYECKUE BEIHUUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

Bbuonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIM M TETEpOTPO(HBIA THUIT TUTaHUsA, OpoXeHUE, (POTOCHHTE3, JbIXaHUE, OCKH,
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

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3otonsl. CTpoeHNe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTHUYECKUE YpPOBHHM U NOIYpPOBHU. ATOMHbBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AIIEKTPOHOB IO AaTOMHBIM OpOUTAIsIM. OJEKTPOHHbIE KOHQUIypallMd aTOMOB 3JIEMEHTOB
[EepBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypaIyi HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMHYecKuX daeMeHToB JI..
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuogudeckoil CHUCTEMBI XMMHUYECKHUX
AJIIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMHU TPOCTBHIX M CJIOXHBIX BEIIECTB IO TPyMHIaM H
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICEHTHAsl, MOHHAs, METaJIMYecKasl.
MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U TOHOPHO-aKIENITOPHBINA. DHEPrus 1
JUIMHA cBA3M. [losspHOCTh, HampaBIEHHOCTh M HACHIIAEMOCTh KOBAJEHTHOW CBs3H. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMONEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX TI€OMETPUUYECKHM CTPOEHUEM (Ha NPUMEPE COEOUHEHHUI 3JIEMEHTOB BTOPOIO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CoCcTaB  KOMIUIEKCHOTO — HMOHa!
KOMILIEKCOOOpa3oBarenb, JUTraHAbl. 3HAY€HUWE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPAMHALIMOHHON XUMUHU.



BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THIBI KPUCTAJNIMYECKHUX
pEIETOK (CTPYKTYp) U CBOMCTBA BEILLECTB.

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

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

Knaccudukanust XuMHUeCKHX peakiiii B HEOPraHWYECKON U OpraHWYECKON XMMUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHECHHS W TPEBPALICHUS SHEPTUU MPU XUMUUYECKUX
peakuusax. TemoBbie 3 (HEKTh XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPaBHEHHS.

CKopOoCTbh XUMUYECKOW peaKIiy, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (pakTopoB. 'oMOreHHBIE
U reTeporeHHble peakunu. Katanus u karaau3aTtopsl.

OO0paTtuMbie 1 HEOOpaTHUMEBIE PEaKINN. XUMUIEeCKOe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecusi. DaKkTOphI, BIMUSIONIME HA TOJOKEHHE XUMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELECTB, y4yacTBYOMX B peakuuu. [Ipunuun Jle Hlarense.

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

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAHOBUTEIN. METO1 3JIEKTPOHHOTO Oaianca. DIIEKTPOIN3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Abl HM3YYCHHS BEIIECTB U HMX TMPEBpaIlCHUUN: pa3IoxKeHUe
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aToOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3YUYEHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoit cucremMe xuMuueckux sneMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. (DU3MYECKHE CBOWMCTBA HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hochopa u yriiepoaa).

Bonopon. Ilonyuenue, ¢puszndeckue ¥ XUMHUYECKHUE CBOWCTBA: PEAKIMU C METaJUIAMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["amorensl. Haxoxnenue B mpupoje, CrocoObl MOydeHUs, (GU3NYECKUe U XUMHYECKHE
cBoiicTBa. ['asioreHoBOOpOBl. BakHelme KHCIOPOACOAEpIKAINE COCIUHEHUS TaJlOreHOB.
JlabopaTopHbIe U MPOMBIIITIEHHBIE CIIOCOOBI TOTYYEHHS TaoreHoB. [IprMeHeHre rajloreHoB 1 UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOMYYEHHUST KHCIOPOJA.
DuU3nYECKNEe U XUMUYECKHE CBOMCTBA U MPUMEHEHUE KUCI0poaa U 030Ha. OKCHJIBI U IEPOKCHU/IBI.

Cepa. Haxoxnenwe B MpUpOJE, CIOCOOBI MONYyYEHHUs, (U3MUECKUEe U XUMHUYECKHE
coiictBa. CepoBogopon, cynbdunbl. Oxcun cepbi(1V), okcun cepoi(VI). CepHucras u cepHas
KUCJIOTHI M uX comr. OCOOCHHOCTH CBOMCTB CEpPHOM KHCIOTHL. [lpuMmeHeHMe cepbl U €&
COCTUHEHUN.

A3zor. Haxoxnenue B Tpupojzie, CrocoObl MomydeHws, (pU3MYecKrne U XUMHYECKHE
cBolMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIH.



OcoOeHHOCTH CBOWCTB a30THOM KHUCIOTHL. [IprMeHeHHe a30Ta W ero coeAuHeHUH. A30THBIC
yI0OpEHUSI.

®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, HaxoxJIeHHE B Tpupone. AJmoTporHble Moaudpukanuu. Dusndeckue u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaom. Oxcun yriaepona(ll), okcua
yraepoaa(lV), yronapHas kucinora u e€ coiu. AKTUBUPOBAHHBIN yroib, aacopOuus. OyiiepeHsl,
rpaden, yriepoaasie HAaHOTpYyOKu. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupope, crocoObl MOIydeHus, (Gu3ndeckne U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKI10, €ero Nojay4eHue, BU/Ibl CTEKJIA.

[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 HanpspbKeHU MetasuioB. OO01ire crocoObl MOTyYeHUs METaJIOB:
TUAPOMETAJUTYPTHsl, MTUPOMETAIUTYPTHUS, dIEKTpOMeTAITyprusi. [IoHsiTHE 0 KOPPO3UU METAJLIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka meramioB |A-rpynmel [lepuognyueckoit cUCTeMbl XUMHUYECKHX
sneMeHToB. Hatpuii u kanuii: nmonydenue, pusndeckue U XUMUYECKHUE CBONCTBA, MPUMEHEHHUE
MIPOCTHIX BEIIECTB M UX COCAMHEHUH.

O6mas xapakrepuctuka MetamiaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIIeMeHTOB. MarHuii v KajubIuil: moxy4yeHue, Gu3nieckue 1 XMMUYeCKUue CBOWCTBA, MPUMEHEHNE
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.

Du3nyecKue U XMMUYECKUE CBOMCTBA XpOMa M €ro coeAuHeHnil. OKCUAbI U THIAPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomatbl, UX OKUCIHTEIHHBIE CBOWCTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHud. Baxueimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

du3nuecKue 1 XUMUYECKHUE CBOMCTBA )Kelle3a U ero coeAuHeHu. OKCUabl, THAPOKCUIBI
commm xkene3a(ll) u xeneza(lll). [lomydenne n mpuMeHEeHHE KeTe3a U €ro CIIABOB.

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

[{usk: nonmyyeHue, Gpu3nyeckre 1 XuMHUYECKUe CBOMCcTBAa. AM(OTEpHbIE CBOWCTBA OKCHUIA
Y TUIPOKCH/IA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero cCoeAMHEHU M.

DKCrepuMEHTaIbHBIE METO/IbI M3yUEHUS BEIIECTB M UX MPEBpaIlleHUui: H3yueHue 00pa3iioB
HEMETAIJIOB, TOpEeHHe cephl, (ocdopa, xKeine3a, MarHUS B KUCIOPOJE, M3YUCHHE KOJUICKIIUU
«MeTaiibl ¥ CIUTaBbDY, B3aUMOJACHCTBUE LIEIOYHBIX U IIETOYHO3EMENIbHBIX METANIOB C BOJOM
(BO3MOYHO HCITOJIb30BAHKE BUEOMATEPHUAJIOB), B3aUMO/ICIICTBHIE IMHKA U ’Kelle3a C PACTBOPaMHU



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PCAKIIMM HA HEOPraHMYECKUE aHUOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJCHCTBHE TMAPOKCUI0B AIFOMUHUSA U [IMHKA C paCTBOPaMH KHUCIIOT U
11eJI0ueH, pelIeHUE SKCIIEPUMEHTANIbHBIX 3a1a4 110 TeMaM «[ asorensn», «Cepa u e€ coeAMHEHUSD,
«A30T U Qochop U UX coeqUHEHU», «MeTalulbl INIaBHBIX NOArpynm», «MeTamibl H0O0YHbIX
HOATPYIID.

XuMHUS U )KU3Hb.

Posib xumMuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUs deioBedecTBa. [IoHATHE O Hay4YHBIX
METOJlaX MMO3HAaHUA U METON0JIOITMH Hay4YHOT 0 HccaenoBanus. Hayunble IpUHIMIIBI OpraHu3alnuu
XMMHYECKOT0 MPOU3BOACTBA. IIpoMbliieHHbIE CIOCOOBI MMOJIyUeHHs] Ba)KHEHIINX BEILECTB (Ha
npruMepe MPOU3BOJACTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombllieHHbIe CITOCOObI
MOJIyYEHUSI METAJUIOB M CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKpPYXKaloLEed Cpelabl U €ro
nociencTsus. Posib XuMun B obecrieueHuH SHepreTH4eckoii 0e30MacHOCTH.

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 mapdromepnsle cpenctBa. beitoBas xumus. I[IpaBuna Ge3omacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHU B IOBCEIHEBHOMN )KU3HHU.

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

XuMmus B cebCKoM Xxo3siicTBe. Opranndyeckue 1 MUHEpaibHbIE YA00peHMs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTEPHUAIIBL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiibl AJis
ANEeKTpOHMKU. HaHoTeXHONIOT N Y.

Pacuérnrie 3amaun.

Pacuétsl: Macchl BeliecTBa Wik 00bEMa Ia30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wwin 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B pEaKLUH BEHIeCTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BELIECTB HMMEeT NpHUMECH, Macchl (00BEMAa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa peaklMu, €cld OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM YU MOJSPHOU
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA NPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH M3ydeHUH oOIIel M HEOPraHU4YeCKON XUMHUU B
11 kyacce oCyIIeCTBIISETCS Yepe3 UCHOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK U MOHSTUN, IPUHATHIX B OTJEJBHBIX MTPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAayuUHbIe MOHATHUA: SIBICHHWE, HAay4YHbIM (akT, TUIoTe3a, TEeopus,
3aKOH, aHajh3, CHUHTE3, Kiaccu(UKalus, TI[epHOAUYHOCTb, HaONIOJCHUe, HW3MEPEHHUE,
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, (U3NYEeCKHe BeJINYUHBI, €INHULBI U3MEPEHHUS,
CKOpOCTb, DHEpI'Us, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTaboIu3M, MakKpo- U
MHUKpPOAJIEMEHTBI, O€NKU, JKUPbI, YIJIE€BOABI, HYKJIEHHOBBIC KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpyTrOBOPOT BEILECTB U IIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.



TexHonorus: XMMHUYecKasi MPOMBIIICHHOCTb, METAJUTypIrus, CTPOUTENIbHBIE MaTE€pHUabl,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMUINEBAs IMPOMBIIUIEHHOCT, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpEnapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pHUajIoOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.



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

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
Pe3yIbTAaTOB OCBOCHUS MpeaMeETa « XUMHUSDH Ha YPOBHE CPEHET0 00IIETro 00pa30BaHusl BbIIEICHBI
CICMYIOIINE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCUMCKOM  TpayKIaHCKOH
UJEHTUYHOCTH, TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIHBHOCTH W CaMOOIPEACIICHHIO;
HaJM4Yhe MOTHBAIMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYaroIIUXCs
PYKOBOJICTBOBATbCS TPUHSATHIMA B OOIIECTBE MpPaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4YUe
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPHI; CIIOCOOHOCTh CTABUTh LIEJIM U CTPOUTDH KU3HEHHBIC
IUIaHEI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOMN NEATSIEHOCTH 00yYaIOIINXCs B TIPOIIECCE peaTn3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsD OTpakaioT c(OPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JEATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3aluu
00pa3oBaTebHON JESTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHHUA 00YYaIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHS K
3aKOHY M MPABOMOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHN B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUJIOB YUYECOHOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIMI0 OTEUYECTBEHHOM
XAMUH,

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHUYECKOTO MPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yJbTaT IUTENbHBIX HAOIIOICHHUIA,
KPOMNOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIHPHBIX MOTHBOB B TIOJYYEHHH U TIOCIEAYIOIIEM aHAJIN3e
nH(OpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHWBATh CUTYAIINH, CBSI3aHHBIC C XUMHUECKUMU SIBICHUSAMH, U TPHHUMATh
OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh HA MOPaJTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYIIKM CBOHMX TOBAPHILEH C MO3ULMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYIIKOB;

4) popMupoBaHus KYJbTYPBbI 310POBbS:

MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;



coOoIeHHsT MpaBWJI O€30MacHOTO OOpaIleHHs] C BEIIeCTBaMU B OBITY, MOBCEIHEBHOMN
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 KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

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

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHAMBUAYATBHOM TPACKTOPUH 00Opa30BaHMsl, Oy IyIIei
npodeccuu u peanusanund cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOI0 OTHOIICHUS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNUS;

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

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUSL HAyKu U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYPBI, B PEIICHUH IT00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
yMEHHUSI JieTlaTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LIEJIBIO TIOJTyYeHHS JJOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO M CcaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

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

METAINPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3ysibTaThl OCBOCHHS NPOTPAMMBI MO0 XMMHU Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA O6yanOHIHXC$I MCKIUCHUIITIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHbIC TIOHSATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTrui, SABJICHUC, IIPOHECC, CUCTEMA, HayLIHbII\/JI (1)aKT, MIpUHOUII, TMIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJdbHble  yueOHble  JelcTBUsA  (TO3HABaTelbHbIE,  KOMMYHHUKATHUBHEIE,
perynatuBHble), obecneunBaromue (opmupoBaHHe (QYHKIMOHAIBHON TpamMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSI  WCIONh30BaTh  OCBOCHHBIC — MEXIHCIHILIHHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHblEe Yy4eOHBIC MCHCTBHS B IO3HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC NeliCTBUS

1) 6a3oBbIe JOorHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyaJlM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl M KPUTEPUHM HX JOCTHIKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTAaBICHHBIMU LIENSMU;

UCIIOJIb30BaTh MpPHU OCBOCHMM 3HAHUW MPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIICIATH
XapaKkTepHble TPU3HAKK TOHSATHM W yCTaHaBIMBAaThb WX B3alMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH VIS KJIacCU(UKAIMH BEIIECTB U XUMHUUECKUX PEAKIIN;

YCTaHABIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHBIC, IEAYKTUBHbIE, IO AHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PAacCCMaTPUBAEMBIX SIBICHUX, (POPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHHS;

NPUMEHSTh B MPOIECCEe MO3HAHUS HCIOIb3yEeMbIE B XMMHUHU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHYECKOM peakiuuh — TpU pPELlICHUH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHITh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XUMUYCCKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TO3HAHUS BEILIECTB M XUMUYECKUX PEaKILUit;

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 CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHHS YUYECHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS U BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACTaHHOU
pabore;

npUOOpeTaTh ONBIT YYCHHUECKOH HCCIeIOBATEIbCKOW M MPOEKTHOM AesITeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
MPAKTUYECKHX 33724, IPUMEHEHUIO PA3IMYHBIX METOIOB MTO3HAHUSI.

3) padora ¢ uHpopManHeii:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManmu (HayYHO-TIOMYJIsIpHAS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIPaBOYHBIE TOCOOMS, pecypcbl HHTepHera),
AHATM3UPOBATH HHPOPMAITUIO PA3TUYHBIX BUJIOB U (DOPM MPEACTABIICHUS, KPUTHICCKH OICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3INYHbIE METOABI TpPU TOHCKE U OTOOpe
uH(pOpMaIINN, HEOOXOIMMOH JIJISl BBITOJTHCHUS YUISOHBIX 3a/1a4 ONPEICeIEHHOTO TUTIA;

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

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

UCIIOJIb30BAaTh HAYYHBIA S3BIK B Ka4decTBE CPEACTBA MPU pPadOTe ¢ XUMHYECKOH
uH(popMaliel: TPUMEHSATh MEXIpeAMeTHbIe ((U3MuecKkue W MaTeMaTH4ecKhe) 3HaKu U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIAaEMOM TEMBI B X0JI€ TMAJIoTa U/UTu JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOH HpCI[J'IO)KeHI/ISI OTHOCUTCJIBHO BBITTIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMENl PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOIO
9KCIIEPUMEHTAa, TPAKTUYECKOW pabOThl MO HCCIEIOBAaHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuyu y4eOHOro MpoeKTa, U (POPMyIHpPOBaTH BBIBOJBI MO pPE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBaHUN MyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.



PerJ’[HTI/IBHLIe YHUBEpPCAJIbHbIC y‘leﬁl—lble JelCcTBUA:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO IIO3HABATEIIBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeJlaraéMblii allrOPUTM JICHCTBUN TPU BBHIOJHEHUH YYEOHBIX M HCCIIEOBATENbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOyuYeHHUs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI 10 XMMUU Ha yriyOJ€HHOM ypOBHE Ha
YPOBHE CpeIHEero obuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa30BaHNI0 3HAHUM, BUJIbI EATEIBHOCTH MO MOJIyYEHHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYalUsiX, a TAaKKe B PEaJbHBIX JKU3HEHHBIX CUTYalUsX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu NpeAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOaM
U3Yy4YEeHUS.

10 KJIIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHndeckasl XuMUs» OTPaXKaroT:

c(OpPMHPOBAHHOCTD MPE/ICTABIECHUI: O MECTE U 3HAUEHUHN OPraHNYECKON XUMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ posii B 00ecTIeYeHNH YCTOMUNBOIO Pa3BUTHS YEJIOBEUECTBA B PEILICHUU
po0JieM SKOJIOTMYECKOM, IHEPreTUYECKON M MUILEBOM 0€30MacHOCTH, B Pa3BUTHHM MEIUIIUHBL,
CO3/IaHMM HOBBIX MAaTepHajoOB, HOBBIX MCTOYHHMKOB SHEPrHH, B OOECIEUEHUH PallMOHAIBHOTO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILel KYJIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYAECT: OCHOBOIOJIATAOIINE
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, AP0 H 3JIEKTPOHHAsE 000JI09Ka aToMa, S-, P-, d-aTOMHbIE
opOUTany, OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aToma, rMOpHIM3alus aTOMHBIX OpOHUTajei,
WOH, MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPHUILATEIBHOCTh, CTEIEHb OKHUCIICHMS, XHMHYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEPOHBIN CKeNeT, PyHKIMOHANIbHAS TPYIIIA,
panukan, CTPYKTypHble (GopMyibl (pa3BEPHYTBIE, COKpAlIEHHbIE, CKEJETHbIE), H30MEpHs
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAsl (T€OMETpUYECcKas, ONTHYECKasi), H30MEPhl, TOMOJIOTUYECKUN
psil, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA- U A30TCOAEpXKAIIME OPraHUYECKHUE COCIUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(nepuonuyeckuii 3akoH J[. 1. MenneneeBa, Teopusi CTpoeHMsI OpraHM4ecKuX Bemiects A. M.
ByTtnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MIPEBPALLEHUS SHEPTUU IPU
XUMHYECKHX PEaKlUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XHUMHUH, MUPOBO33PEHUECKHE
3HaHUS, JIe)KAIUE B OCHOBE MOHUMAaHMS MPUUMHHOCTU M CUCTEMHOCTH XMMHMUYECKUX SIBJICHUM;
IIPEJICTABICHUS O MEXaHU3Max XMMHYECKUX DPEAKIUM, TEPMOIMHAMUYECKMX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aUMHOM BJIMSIHUM aTOMOB M I'PYyNI aTOMOB B MOJIEKYJIAaxX
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTol, opuentantsl | u |l poga); hakromoruueckue cBeneHUs
O CBOMCTBax, COCTaBe, MOJy4YEHUH U O€30MaCHOM HCIOJIb30BAaHUM BaXKHEUIIMX OPraHMYECKUX
BEIIECTB B OBITY M IPAKTUYECKON MAEATEJBHOCTH YEIOBEKa, OOIIMX Hay4yHbIX HpPHUHIUIAX
XHUMHUYECKOTO TIPOU3BOJICTBA (HAa IPUMEPE IPOM3BOJICTBA METAHOIA, TepepadOTKU HePTH);



Cc(OPMHPOBAHHOCTb YMEHUM: BBISABIIATH XapaKTEpHbIE IPU3HAKY MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MIOHATHUS [IPU OIMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCAUHEHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

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

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIIMHA U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIil TOCPEICTBOM COCTaBIEHHUS JIEKTPOHHOI0 OanaHca 3TUX PEAKIUH,
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(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAIJIECKHOCTh U3yUCHHBIX OPIraHUYECKUX
BEIIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KJIacCy/TpyIie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL OT/I€TbHBIX MPEACTaBUTENEH OPraHnYeCKUX BEUIECTB (ITHIIEH, alleTUIIEH, TOIYOJ, ININLEPHH,
STHJIEHIJIMKOJIb, (heHO, (popManbaeru, aueTaabAerul, aleToH, MypaBbUHas KUCIIOTA, YKCYCHAs
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJBMUTHHOBAs KUCJIOTHI, IVIMLWH, AJlaHWH, MaJlbTo3a,
(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 YMEHHS TNPUMEHATh MOJOXKEHHUS TEOPUH CTPOCHMS OPraHMYECKHX
BemectB A. M. bytiepoBa miss oOBbSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTEINEH PAa3IMYHbIX KJIACCOB OPTaHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapHUIOB),
WUIIOCTPUPOBAaTh TEHETUYECKYH0 CBSI3b MEXKAY HHMMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX NpHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THUIMA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(HedTb, MPUPOAHBIN Ta3, yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE MpPHUMEHEHHE
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, BBISBICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — U1l U3yYEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUN;

Cc(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBS3b XUMUYECKUX 3HAHUN C MOHATHSIMU U
NpPEICTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i 0Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO



OpraHUYECKON XMMUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHHUM, NMEIOLINX €CTECTBEHHO-
HAy4yHYI0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opmymam u
YpaBHEHUSM XHMUYECKUX PEAKIH C MCHOJb30BaHUMEM (DU3MUECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacyéThl MO HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEHIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBAThH, aHAJTU3UPOBATH M OICHUBATH C MO3UIIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TNPOM3BOJICTBEHHOM AESITENbHOCTU
YeJI0OBEKa, CBSI3aHHOW C IepepadOTKOM BEIECTB, MWCIIOJIb30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
NPHUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHHUU: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XMUMHUECKHIA
SKCIIEPUMEHT (MTOJIy4YeHHE U U3y4YeHHEe CBOMCTB OPraHNYEeCKIX BEILIECTB, KAUECTBEHHbIE PEaKIUu
YTJIEBOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOICOAEPKAIINX OPTaHUYECKUX BEILECTB, PEIICHNE
HKCIIEPUMEHTAIIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyAoBaHHEM, (HOPMYIHPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yapTaThl IKCIEPUMEHTA,
AQHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKH IIeIeCO00Pa3HOro MOBEIEHUs B OBITY M TPYIOBOU
JEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOErO 370POBbS, OKPYKAIOLIEH MPUPOAHON Cpenbl U
JOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEEeNIEHHBIX
OpraHMYECKUX BELIECTB, MOHMMas cMbIch nokazarens [T/1K;

AHAIM3UPOBATh  IEI€COO0Pa3HOCTh  NPUMEHEHHS  OPraHMYeCKUX  BEIIECTB B
IPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHMKAX (HaydHas M y4dyeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaruu, WHTEpHET W Jpyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3agaden.

11 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeOpraHuuecKas XUMHUsD» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTePHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAyK
U e€ poiau B 00ECleYeHUH YCTOMUMBOTO pPAa3BUTHUS, B PEHICHUH MPOOJIEM HKOJIOTHYECKOM,
DHEPreTHUeCKOM U THINEBON O€30MacHOCTH, B Pa3BUTUHU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
MIPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKA, a TAKXKE
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO U PHUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATarOIINe
MOHSTUS — XUMHUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YKAEHHOE COCTOSIHHS aroma, T'HMOpHIH3arivs
ATOMHBIX OpOWTaneil, WOH, MOJEKyJa, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHUCJICHHS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJJIMYECKasi PeléTka, XUMHUYecKas peakius, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,



JNEKTPONIUTHYECKAsT ~ JUCCOLMAIUs, CTENeHb JAMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XMMUYIECKON peaKIiu, CKOPOCTh XUMUYECKON
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
JUccouuanuu, nepuoaudeckuit 3akon [[.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHHUS U IMPEBPAIlEHUS PHEPIHMHU MPHU XUMHUYECKHUX PEaKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM A3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHU; COBpEMEHHbBIE MPECTABICHUS O CTPOCHUH BEIIECTBA HA aTOMHOM, HOHHO-
MOJICKYJISIPHOM U HAJMOJEKYJISIPHOM YPOBHSX; IMPEACTABICHHUS O MEXaHHU3MaX XUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHus, O
XUMHYECKOM PAaBHOBECHH, PACTBOpPAX U JHCIEPCHBIX CHCTEMax; (DaKTOJIOTHYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYCHUU U O€30MaCHOM HCIIOIb30BAHUM BAXKHEHIIUX HEOPraHMYECKHX
BEIIECTB B OBITY W MPAKTHYECKOW ESITENbHOCTH 4YEJIOBEKa, OOLIMX HAayYHBIX MPHUHIMIIAX
XUMHUYECKOI'0 ITPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISIBIIATH XapaKTEpHbIE MPU3HAKU MOHSITUN, YCTAHABINBATh
UX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH OMHUCAHUU HEOPTaHMYECKUX
BEIIECTB U UX MPEBPAILCHUM;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUM XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENEIATh BaJICHTHOCTh M CTENIEHb OKUCICHUS XUMUYECKUX
AJIIEMEHTOB B COEAMHEHMSIX, BHJI XUMUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTajlInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOM PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSA OOBICHATH 3aBUCUMOCTb CBOWMCTB BEIIECTB OT BHJA
XMMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH M JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO MX
COCTaBYy, XMMUYECKHE PEaKIMH 10 PA3JIUYHbIM NpHU3HAKaM (YUCIy M COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakluuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajlu3aropa M JIpyrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

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 OPOUTAII», KOCHOBHOE M BO30YKIEHHOE YHEPTETUICCKUE COCTOSHHS 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 CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0UEK;

c(hOopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMUIECKHUE CBOMCTBA
BEIIECTB PAa3JIMYHbIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHWE TE€HETHYECKOW CBSI3H MEXKIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBIO YPABHEHMM COOTBETCTBYIOIIMX XUMHYECKHX
peaKLuii;



c(OpMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEaKIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOJIN3A; PeaKkuil KOMILIEKCOOOpa3oBaHUs (Ha NMpUMEpe THIPOKCOKOMIUIEKCOB ILHMHKA H
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
XMMHUYECKOI'0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle [latensbe);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh XMMUYECKHE PEaKLUH, JeKAIIUe B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUsS CEpPHOM KHCJIOTHI, aMMHaka, OOIIMe HayyHble MPUHLUIIBI
XUMHYECKHX MPOU3BOJCTB; I€IeCOO00Pa3HOCTh NPUMEHEHUST HEOPraHUYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNE, MOEIMPOBAHNE, SKCIIEPUMEHT (PEAJIbHBIM U MBICIIEHHBIN),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUs [PUMEHSTb HSTH 3HAaHUA [pU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSMU U
NPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUETHI: C UCIOIb30BAHUEM TOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPALMsI»; MacChl BellecTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCe MM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUU
BEIIIECTB; TEIIOBOIO 3(h(pexTa peakiuu; 3Ha4UeHUsI BOAOPOAHOTO MTOKa3aTessl paCTBOPOB KUCIIOT U
HieJiouell ¢ M3BECTHOM CTEeMeHbI0 JuccolManuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
NPOAYKTa peaKklny, €ClId OJHO U3 MCXOJHBIX BEHIECTB JJAHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA WITH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/1a
IPOAYKTa peakiiu; 0ObEMHBIX OTHOILICHHUH I'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIEHUE CPEJIbl PACTBOPOB BEIIECTB C MOMOULIBI0 HHAUKATOPOB,
U3yuyeHHe BIUSHHUS pa3InYHbIX (AKTOPOB HAa CKOPOCTh XHMHYECKOM peakiiu, pelIeHne
AKCIEPUMEHTAJIbHBIX 33/a4 1o TemaMm «Mertamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNb HMCCENOBAaHUS, MPEICTaBIATh B pPa3IUYHONM (opMe pe3ynbTaThl IKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N U
1abopaTOPHBIM 000pY0BaHUEM, OOPAIIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSIMH T10
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, SKOJIOTHUECKH 11eTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYOOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 30POBbS, OKpYXKarolein
INPUPOJHOM Cpeabl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HaBaThb OIACHOCTh
TOKCHYECKOTO JIEMCTBUS Ha JKUBBIE OPraHW3Mbl OIPEACIEHHBIX HEOPTraHWYECKHX BEIECTB,
noHumasi cMbica nokazarens [TJ1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANIPABICHHBI MOUCK XUMUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa



MaccoBoil mH(popmanuu, MHTEpHET W Apyrue), KpUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOMN
3a1a4ei.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTp o)leHI/m 0p TaHHUYECKUX COE I/IH@HI/If/ip A.M 8 bubmorexa LIOK
' P P A T https://m.edso00.ru/d69df650
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, bu6nmnorexa LIOK
2.1 5
[UKJI0ATIKAHbBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrieBoaopoOIbl: alKEHbI, 14 1 bubnnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6nunorexa LIOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.eds00.ru/d69df650
54 IIpupoaHbIE ICTOYHUKH YIJIEBOJOPOAOB U UX 4 bubmuoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
but6mmorekxa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro mo pazneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Crnuptsl. ®enon 11 1 bubnmorexa LHOK

https://m.edsoo.ru/d69df650
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KapOonunbHbie coeAMHEHUS: albIeTHIbI 1

bubnunorexa LIOK
3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
3.3 Y THeBoAL 9 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaniue opranHnyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/d69df650
Uroro no pazaeny 12
Pa3zaea S. BoicokomoJieKky/JIIpHbIE COeIUNHECHUSA
51 BrIicokOMOIEKYIISIPHBIE COSIUHEHUS 6 bubmorexa HOK
' yp a https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHMe pa3/ie/ioB U TeM NMPOrpaMMbl Konrpoabusie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
pecypchl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. [lepuoandeckuit 3aKoH U
1.1 Ilepuoauueckas cucTeMa XMMHUYECKUX JIEMEHTOB /| 9 buGnuorexa [IOK
' p ' https://m.eds00.ru/2dd57f24
H. Meunneneena
bubnunoreka LIOK
1.2 .M 11
Crtpoenue BemecTBa. MHOrooOpasue BEIECTB httos://m.edsoo.ru/2dd5 7624
bubnunoreka LIOK
13 XHMIHECKHE PEaKLii 19 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pasnen 2. Heopranunyeckasi xumust
bubmmoreka IIOK
2.1 Hewerai 31 https://m.eds00.ru/2dd57f24
bubnmorexa LIOK
2.2 M 23
CTatIet https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pasznen 3. XumMus 4 XK13Hb
bubnunorexa LIOK
3.1 M . X 9
€TObI IO3HAHKS B XUMHUH. XUMHS U )KU3Hb https://m.edsoo.ru/2dd57624
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102



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

ITOYPOYHOE IIVTAHUPOBAHUE

10-A KJIACC
Jara
Ne
n/
|

Tema ypoxka

Ko
JIH
qyec
TBO
yac
0B

Inan dakr

Pa3znea 1. TeopeTuyeckue 0CHOBbI Opranudeckoi xumum ( 84.)

Tema 1.1 IIpeamer oprannyeckoid xumMmun. Teopusi crpoeHusi opranudeckux coequnenuid A. M. bytieposa (8 4.)

[IpeameT u 3HaYEHUE OPTraHUYECKON XUMHH, MPEJACTABICHHUE O MHOTOO0OPa3uN OPraHUYECKUX COCTMHEHUM

DIEKTPOHHOE CTPOSHUE aToMa yriiepoja (OCHOBHOE M BO30YKIEHHOE COCTOSIHUS). BajeHTHBIE BO3MOXXHOCTH aTOMa
yriepojaa

XuMudeckas CBSI3b B OpraHUYECKHX COeTUHEHUIX. MeXaHn3Mbl 00pa30oBaHMs KOBAJIEHTHOU CBS3H, CITIOCOOBI pa3phiBa
CBA3EN

Teopus crpoenus oprannueckux coequHennii A. M. bytieposa

Bunbl n3oMepun: CTpyKTypHasi, IpOCTPaHCTBEHHAs. DJIEKTPOHHBIE 3()(PEKTHI B MOJIEKYJIaX OPraHUYeCKUX COeIMHEHUIN

[IpencraBnenne o knaccudukanuu u cucreMatrueckas Homenkinatypa (IUPAC) opranndecknx BemecTn

oo N o ok W

Knaccugukanus peakiuyii B opraHn4eckoil Xumun
Cuctematu3zanus 1 0000IIeHIe 3HAHUH 110 TeMe
Paznen 2. YraeBonopoasi ( 354.)
Tema 2.1 IIpenesbHbIe yI1€BOAOPOAbI — AJKAHBI, IMKJI0AJKAHBI (5 4.)

AKaHBI: TOMOJIOTUYECKHMN pAA, 061_[1351 (bopMlea, HOMCHKIJIaTypa U U30MCPHs, SJICKTPOHHOC U MMPOCTPAHCTBCHHOC
CTPOCHUEC MOJICKYJI

10
11

12

du3nueckue U XMuMHUYECKHE CBOMCTBA aJIKaHOB
HaxoxxaeHue ajJkaHoB B npuponac. CnocoObl MOJIy4YCHHUA U IPUMCHCHUC aJIKAHOB

]_II/IKJ'IOaJ'IKaHLII 0611_[3.5{ (I)OpMlea, HOMCHKIJIaTypa U U30MEpusl, 0COOEHHOCTHU CTPOCHUSA U XUMHUUYCCKHUX CBOfICTB, CIIOCOOBI
IMOJIYUCHHUA U IPUMCHCHUC




Pemenne pacu€THBIX 33729 Ha OINPEICIICHIE MOJICKYIISIPHON (POPMYIIBI OPraHUIECKOTO BEIIECTBA 0 MAaCCOBBIM JIOJISIM

13 aTOMOB 3JIEMEHTOB, BXOJIAIIUX B €ro coctaB. CucremaTusaius 1 0000LIeHHe 3HAHUN 110 TeMe
Tema 2.2 HenpenesibHble YIJIEBOOPO/bI: AJKEHbI, AJIKATHEHbI, AJKUHBI (14 4.)
14 AJIKEHBI: TOMOJIOTHUECKUH psiji, oO11as popmyiia, HOMEHKIIATypa, JEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MoJiekyJ. CTpYKTypHasi ¥ LUC-TPaHC-U30MEPHsI ATIKEHOB
15 dusnyeckue 1 XUMHUYECKHE CBOMCTBA aJIKeHOB. IIpaBuino MapkoBHHMKOBa
16 Crioco0pl 1os1y4eHus U IPUMEHEHUE aJIKEHOB
17 IMpakTnyeckas padora Ne 1 no teme "[lonydeHnue 3TuieHa U U3y4eHHUE €ro CBOMCTB"
18 Pemenne pacuéTHbIX 3a71a4 Ha OIpeIeJICHHE MOJICKYIISIPHON (POPMYJIIbI OPraHUYECKOIO BEIIECTBA
19 AJKagueHbl: CONpsiKEHHbBIE, U30JMPOBAaHHBIEC, KyMylTupoBaHHbIe. OCOOEHHOCTH NEKTPOHHOTO CTPOCHUS
20 XUMUYECKHE CBOMCTBA CONMPSIKEHHBIX TUEHOB
21 CriocoOsl MoJTy4eHus U IPUMEHEHUE allKaIueHOB
29 AJIKUHBI: TOMOJIOTHYECKU psijl, oOmias popmyiia, HOMEHKIATYypa, IEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (pU3HUecKue CBOMCTBA
23 XUMUYECKHE CBOMCTBA AJIKUHOB
24 KauecTBeHHBIE peaKIi Ha TPOHHYIO CBSI3b
25 CriocoObl osTyueHus 1 IPUMEHEHUE aJIKHHOB
26 Pemenwne 3a1a4: pacy€Thl M0 ypaBHEHUIO XUMHUECKON peakinu
27 CucremaTu3aius 1 0000IIeHHE 3HAHUN TIO TeMe
Tema 2.3 ApomaTuyecKHe YriieBoaopoabI (apeHbl) (8 4.)
28 ApeHBI: TOMOJIOTHYECKHUH psif, o0mias opmMysa, HOMEHKIATypa. DIEKTPOHHOE B MTPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
OeH3051a ¥ TOJIyoJia, NX (U3NYECKUE CBOMCTBA
29 XUMUYEeCKHE CBOMCTBA apEHOB: PEAKIINH 3aMEeIleHUS
30 XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUHU MPUCOCTUHEHNS, OKUCIICHHE TOMOJIOTOB OeH30I1a
31 Oco6eHHOCTH XUMUYECKHUX CBOMCTB CTHpOJIA
32 Pemenne pacuéTHBIX 33724 Ha OIpeIeJICHIE MOJICKYIISIPHON ()OPMYIIbI OPTaHUYECKOTO BEIIECTBA
33 CriocoOblI rmoTyueH s 1 IPUMEHEHUE apEHOB
34 ['eHeTHUecKas CBSI3b MEXK/IY Pa3IMIHBIMHU KJIACCAMH YTIIEBOJIOPOIOB
35 Pacuétel mo ypaBHEHUSIM XUMUYECKUX peakinid. Cucremaru3aius u 0000IIeHIe 3HaHUM 110 TEME
Tema 2.4 IlpupoaHble HCTOYHHKH YIJI€BOJOPOI0B M UX NepepadoTka (4 4.)
36 [Tpupoansriii ra3. [lomyTHbie HEPTSIHBIC Ta3bl




37

KaMeHHBIH yrosib U MPOayKTHI €ro epepadoTKu

38 Hed1p 1 cniocoOsl e€ nepepadotku. [IpuMeHeHne mpo1yKTOB iepepadoTKu HedTh
39 I'eneTrueckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB
Tema 2.5 I'asioreHnNpou3Bo/AHbIE YIJIEBOAOPOIOB (4 4.)
40 ["anoreHOnpouU3BOIHBIE YTIIEBOOPOIOB: AIEKTPOHHOE CTPOCHHUE; PEAKIIUH 3aMEIICHUS TaloreHa
41 JleiicTBHe mienouel Ha rajJoreHNpou3BoAHbIE. B3anMoaelicTBrUe qUTrajJoreHaJlIKaHOB C MarHueM U [IMHKOM
42 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 pa3aeny "YriaeBoaopoab"”
43 Konmponsnaa paboma 1 o reme "Yrierogopoisr"
Pa3zpnen 3. Kuciopoacoaep:xamue oprannieckue coequHenus ( 414.)

Tema 3.1 Cnmptbl. @enour (11 4.)

44 [IpenenpHbIE OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUH s, 001mas Gopmya, CTpOSHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIATypa, KIacCUpHUKaIHs, GU3NIECKHE CBOUCTBA
45 XUMUYEeCKHE CBOMCTBA MPEEIbHBIX OJJHOATOMHBIX CIUPTOB
46 CriocoOsl MoJTy4eHUs U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB
47 [IpocTeie 3¢upbl: HOMEHKIIATYypa U U30MepHsi, 0COOEHHOCTH (PU3MUECKUX U XUMUYECKIX CBOICTB
48 MHOroaToMHBI€ CIUPTHI: ATUIICHTIMKOIb U TTUIEPUH, NX GU3NUECKHUE U XUMUYECKIE CBOHCTBA
49 CrniocoOsI MoNTy4YeHUs U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB
50 ®deHo: cTpoeHHe MOJIEKYIIbI, pu3ndeckue cBoicTBa. TokcuuHOCTh (heHoa
o1 XuUMHYECKHe CBOMCTBA (heHoa
52 Crioco0bl nosTyyueHust U IpuMeHeHue GeHona
53 IIpakTnueckas padora Ne 2. Pemenue skcnepuMeHTalIbHbIX 3371a4 110 TeMme "CrnupTsl 1 peHos!"
54 Cucremaru3zanus 1 0000IIEHUE 3HAHUM 110 TEME
Tema 3.2 KapooHUWIbHBbIE COeTMHEHUsI: abAeruabl U KeToHbl. KapooHoBbie Kuca0Thl. Ciaoxuble 3pupsbl. ZKupsi (21 4.)
55 AnbAeTubpl U KeTOHBL: DJIEKTPOHHOE CTPOCHHE KapOOHMIBHOM TPYIIIBI; TOMOJIOTHYECKHE Psbl, o0mIas Gpopmya,
M30MEpHsl © HOMCHKJIATypa

56 AJBIETHIBI M KETOHBI: (PU3NICCKUE CBOWCTBA; PEAKITH MPUCOCTUHEHUS
57 Peaknuu OKMCIICHHS M KAYECTBEHHBIC PEAKIIMH aJIhJICTHIOB U KETOHOB
58 Crioco0bl TTOTy4YeHUS aJTbIETHI0B M KETOHOB
59 OAHOOCHOBHBIE Npe/ieNIbHbIe KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYI
60 N3oMmepust 1 HOMEHKIATypa KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE CBOWCTBA




61 XUMHUYECKUE CBOMCTBA MPEETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT
62 OcobeHHOCTH CBOMCTB MypPaBbUHOM KUCIOTH. MHOTr000pa3ue KapOOHOBBIX KUCIOT
63 OcoOeHHOCTH CBOWCTB: HEMPEACIbHBIX U APOMATUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BHICIIUX KaPOOHOBBIX KHUCIIOT
64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIOT
65 CriocoObl TToTy4eHUsI ¥ IPUMEHEHUE KapOOHOBBIX KHUCIIOT
66 CrnosxHbie 3(UpBI: TOMOJIOTHYECKUH psiJl, 001Iast popmyna, H3oMepusi © HOMEHKJIATypa
67 dusnuecKue U XUMHUIECKHE CBONCTBA A(UPOB
68 Pemenue pacu€THBIX 3a7a4: IO YPaBHEHUIO XUMUYECKOM PeaKIiy, Ha OTPEIEICHNE MOJICKYIIIPHON (hOPMYITBI
OpPraHMYECKOTO BEIIEeCTBA
69 IIpakTnyeckas padora Ne 3. Pemenue skcnepuMeHTaNIbHbIX 331a4 110 TeMe "KapOoHoBbie KucioThl. CioxHbIe 3Gups"
70 Kupsr: ctpoenune, Gpu3ndecKue 1 XUMHIECKUE CBOMCTBA (THIPOIIU3)
71 Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMPeIeIbHBIX KUPHBIX KUCIOT. JKUpBI B Tpupoie
79 MBpbIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX Motoliee feiictBue. [IoHsITHe 0 CHHTETHYECKUX MOIOIIUX CPEICTBAX
(CMCO)
73 I'eHeTHueckas CBsI3b YIJIEBOJOPOJOB U KUCIOPOJICOACPKALNX OPraHUYECKUX BELIECTB
74 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKIUN
75 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME
Tema 3.3 YrueBoasbi (9 4.)
76 OO11ast xapaKTepUCTHKA YTIIEBOJIOB U KJIacCU(PHUKALMS YTIEBOAOB (MOHO-, TU- U TIOJIMCAXAPHIbI)
77 Mounocaxapuabl: Gpu3HYECKUEe CBOMCTBA U HAX0XKJIEHUE B PUPOJIE
78 [TpuMeHeHne TII0KO3bI, €€ 3HAYCHNE B )KU3HECSTETPHOCTH OpraHu3Ma
79 Jlucaxapuibl: caxaposa, MajbT0O3a U JJakTo3a. HaxoxaeHne B mpupo/ie ¥ MpUMEHEHHE UCAaXapHIOB
80 [Tonmucaxapuapl: cTpoeHHE MAaKPOMOJIEKYJT, (PU3MUECKUE U XUMUIECKHE CBOMCTBA, TPUMEHEHHE
81 [TonsiTHe 006 NCKYCCTBEHHBIX BOJIOKHAX
82 Perienue pacueTHBIX 3aj1a4u Ha ONpPeEJIeIeHUE JI0JIM BBIXOa MPOAYKTA PEaKIIUH OT TEOPETUYECKH BO3ZMOKHOTO
83 CucremaTu3aius 1 0000IIeHHE 3HAHUHN TI0 pa3ieny
84 Konmponsnaa paboma 2 o reme "Kucnopoacoaepskamiue opraHu4eckue coenHeHus"
Pa3nen 4 A3zorcoaep:kamue oprannyeckue coeqnHenus. ( 124.)
Tema 4.1 AMuHBI. AMHHOKHCJIOTBI. Beskn (12 4.)
85" AMuUHBL: KIaccuuKaIms, CTpoeHruEe MOJIEKYJI, o01ast popmyiia, ©30MepHsi, HOMEHKIATypa u (pu3MdecKue CBOMCTBa




86" XUMHUYECKHE CBOMCTBA alr(PaTHIECKUX AMUHOB

* (v
87 AHWINH: CTPOCHUE aHWJIMHA, 0OCOOEHHOCTU XUMHUYECKUX CBOWCTB aHUJIMHA
88" CriocoObI MOJTy4YeHUS U IPUMEHEHUE aln()aTHIeCKUX aMUHOB
* ~
89 AMUHOKHCIIOTBI: HOMEHKJIATypa 1 u3omMepusi, pusnyeckue cBoiictBa. OTAEIbHBIC MPEACTABUTEIH 0.-AMHUHOKHCIOT
90" XUMUYECKHE CBOMCTBA aMUHOKHCIIOT, UX OMOJIOTMYECKOe 3HaUeHUE aMUHOKUCTIOT. CHUHTE3 U THAPOJIN3 NENTHI0B
*
91 Besku Kak pUpOHbIE TIOIUMEDBI; CTPYKTYPBI OEJIKOB
92" XUMUYECKHE CBOMCTBA OEIKOB
93 A3oTcoiepkalye reTepolKiIniecKue coeqnHeHus. HykiienHoBbIe KUCIOThI: COCTAaB, CTPOSHUE M OMOJIOTUYECKas POJIb
2
94 IIpakTHyeckas padora Ne 4. PemeHue sKcriepuMEHTaIbHBIX 33a4 10 TeMe "A30TcoaepKaliue OpraHnyecKue
coequHeHus"
95 IIpakTnueckas padora Ne 5. Peuienue skcriepuMeHTalIbHBIX 3314 110 TeMe ""Pacrno3HaBaHie OpraHM4ecKuX
coenuHeHun"
96 Konumponvnas paboma 3 o teme "A3oTcoiepKalire OpraHuuecKiue coeTMHeHUs "

Pa3jnen 5 BoicokoMoJieky isipable coequHeHus. ( 84.)
Tema 5.1 BoicokoMoJieKyJIsipHbIe coequHeHus1 (6 4.)

OCHOBHBIE TTOHSITUSA XUMHUHU BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ 1 METOAbI UX CUHTE3a —IIOJIMMECpU3alus 1

o MTOJINKOHICHCALIHS

98 [TnacTtmaccel. YTunu3zanus v nepepadoTKa MIacTUKa

99 OnacToMepbl: HaTypaJIbHbIM CUHTETHYECKHE KaydykH. Pe3nnHa

100 Bosokna: HaTypanbHbI€, HICKYCCTBEHHBIE, CUHTETHUECKHE. [[oMMephI criennanbHOro Ha3HAYEHUs

101 IIpakTnueckas padora Ne 6. Perienue skciepuMeHTalIbHBIX 33]a4 110 TeMe "Pacrno3HaBaHue miacTMace ¥ BOJOKOH"
102 O0600111eHrE U crcTeMaTU3allks U3YYeHHOT0 MaTepuaia o reMe "BbIcokoMoJIeKyIsipHble coelMHeHns"

103 PesepBHOE Bpemst

104 Pe3epBHOE Bpemst




IHOYPOYHOE IIVTAHUPOBAHUE

11-A KJIACC
Jlara Koun
N | Hlnan | @axr Tema ypoka
9yecTB
n/
0
n
JacoB
Pasnen 1. TeopeTnueckue ocHOBBI XUMHUH. (394.)
Tema 1.1 Ctpoenue atoma. Ilepuoguyeckuii 3axon u Ilepnoanyeckas cucrema xumuieckux dj1emenToB /.. Menneneesa (94.)
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 37eMeHT. M30TonbI
2 CtpoeHue JIeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIC UKCIIa
3 Knaccugukaiius XuMHUIECKUX JIEMEHTOB (S-, P-, d-, f-amemenThI)
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTATISIM
5 DNeKTPOHHBbIE KOH(UTYpAITUU aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUU
6 DNEeKTPOHHBIE KOH(PUTYpAIIMU HOHOB. DJIEKTPOOTPUIATEIHHOCTD
2 Ilepuoanueckuii 3akoH u [lepronnueckas cucremMa xuMuueckux 3iaeMeHToB J[. . Menzaeneesa, cBs3b ¢ COBPEMEHHOMN
TEOpHEN CTPOEHUSI aTOMOB
8 3aKOHOMEPHOCTH NU3MEHEHUSI CBOMCTB XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU TIPOCTHIX U CIOKHBIX BEIIECTB 110
TpYIIIIaM | epruoaam
9 CucreMaruzaiys 1 0000IIeHNe 3HAHUHI IO TEME
Tema 1.2 Ctpoenue BemecTBa. MHorooopasue Bemects (114.)
10 Bunbr xumudeckoii cBs3u. MexaHu3Mbl 00pa30BaHuUsl KOBAICHTHOM CBsI3u. BomopoaHas cBs3b. MeXMONEKYIspHBIE
B3aNMOJICHCTBHSA




BaneHTHOCTb U BaJIEHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI MOJIEKYJI C UX TEOMETPUUECKUM

11
CTPOECHUEM
12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB U HOMEHKJIaTypa
13 BermecTBa MosIEKyISIpHOIO M HEMOJIEKYJIIPHOTO CTPOCHMS. THIIbI KpUCTAJUIMYECKUX PEILIETOK U CBOMCTBA BELIECTB
14 [TonsTue o nucnepcHslx cuctemax. llpeacraBnennue o KOJUIOMIAHBIX pacTBOpax
15 VcTrHHBIE PacTBOPBI: HACHIILIEHHBIE U HEHACBIILIEHHbIE, pACTBOPUMOCTh. Kpucramioruaparsl
16 CriocoObI BeIpaXeHUsI KOHIIEHTPALUU PACTBOPOB
17 Pemenue 3aga4 ¢ MCnoyib30BaHUEM MOHATUH ""MaccoBas J10J11 pacTBOPEHHOTO BeliecTBa', "MoJisipHasi KOHIIEHTpaus"
18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
19 Cucremaruzanus 1 0000IIeHIE 3HAHUN 10 TEME
20 Konumponsnas paboma Nel no memam "Ctpoenue atoma. [lepuoandeckuii 3akon u [lepuoaudeckas cucrema
xumuueckux aemeHToB . . Menaeneesa", "Ctpoenune Bemectsa. MHorooOpasue BemectB"
Tema 1.3 Xumudeckue peakuuu (194.)
21 Knaccugukarus XuMHuecKuxX peakliuii B HEOpraHW4eCKOH U OpraHMYecKoi XUMHUH. 3aKOH COXPaHEHUsI MacChl
BELIECTB; 3aKOH COXPAHEHUS U NPEBPAILEHUS YJHEPTUH [TPH XUMUUECKUX PEAKIIUAX
22 TenoBbie 3¢ (HeKTh XUMHUYECKUX peakiuil. TepMoXuMuiecKkre ypaBHEHUS
23 Brruncnenus o ypaBHEHUsIM XUMHUYECKHUX PEAKIIUNA U TEPMOXUMHUYECKUM YPAaBHEHUSAM
24 CKOpOoCTh XMMHUYECKOH peakliy, €€ 3aBUCUMOCTD OT pa3inuHbIX (pakTopoB. Karanus u kaTanuzaTopbl
25 ['oMOreHHbIE U TETEPOreHHBIE PEAKIINH
26 IIpakTuyeckas padora Ne 1 no teme "BausHue pa3ianuHbiX (akTOPOB HA CKOPOCTh XUMUYECKON peakiuu"
27 OO6patumMble U HEOOpaTUMBbIE peakIUU. XUMUYECKOE paBHOBECHE
28 IIpakTuyeckas padora Ne 2 no Teme "BiusHue pa3andHbIX (aKTOPOB Ha MOJOKEHUE XUMUYECKOTO paBHOBECHS "
29 OnexTponuTHyeckas auccoruanus. CHUiIbHbIE U c1a0ble 1eKTpoinThl. CTeNeHb AUCCOLUAIH
30 Nonnoe npounssenenue Boapl. Cpena BOJHBIX pacTBOpoB. Bonopoanslii nokaszatens (pH) pactopa
31 I'maponus cosneit. Peakiuu, mpoTekaronme B pacTBOpax 3JIEKTPOIUTOB
32 IIpakTyeckas padora Ne 3 no Teme "XuMUUECKHe peakiuy B pacTBOPax 3JIEKTPOIUTOB"
33 OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakui. BakHele OKUCIUTeNu U BOCCTAHOBUTEHN




34

MeTto/1 3J1IEKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca

35 DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB
36 Pemienue 3a1a4 pa3nuyHbIX THIIOB
37 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB
38 CuctemaTtuzanus 1 000011IeHHe 3HAHUH 110 TeMe " XUMHUYECKUE peakiuu"
39 Konmponsnaa paboma Ne 2 rio reme " Xumuueckue peakimu”
Paznen 2. Heoprannueckasi xummus (544.)
Tema 2.1 Hemerawinl (314.)
40 [Tonoxxenue HemetaioB B [leproanueckoit cucreme xumuueckux >nemeHToB JI. . MenneneeBa u ocoOeHHOCTH
CTpoeHHS X aTOMOB. DHU3NUeCKHe CBONCTBA HEMETAIOB
41 ANOTpOIUs HEMETAJUIOB (Ha IIpUMeEpe KUCIIOpoia, cepbl, hocdopa u yriepoza)
42 Bonopon: monydenue, puzndeckue U XuMu4eckue cBoiicta. ['uapus
43 l"aymoreHsl: HAXOXKICHHUE B MIPUPOJIE, CIIOCOOBI TIOTYUYCHUS, PU3NICCKIEC U XMMHUSCKHUE CBOMCTBA
44 ["anoreHoBo0pOIbl. BaskHelie KUCIopoacoAepKallue COSIMHEHHsSI TaIOT€HOB
45 JlabopaTopHble U IPOMBIIIIIEHHBIE CIOCOOBI MOTY4YeHHs ranoreHoB. [[puMeHeHne ranoreHoB U UX COeAMHEHUN
46 IIpakTuyeckas pa6ora Ne 4, Perenue sKcriepuMeHTaIbHbIX 3a/1a4 1o Teme "["anorens”
47 Kucnopon: nabopaTtopHblie ¥ TPOMBIIUICHHBIE CTIOCOOBI MONTYy4YeHUs, (PU3HUECKre U XUMUYecKue cBorictBa. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha
48 OKCHIBI ¥ IEPOKCHIBI
49 Pemenue 3a1a4 pa3nuvyHBIX TUTIOB
50 Cepa: HaXOXKJICHUE B MPUPOJIE, CITOCOOBI TTOyUeHUs, PU3NISCKUE M XUMUIECKHE CBOHCTBA
51 CepoBogopo, CyabhuIbI
52 Kucnopopaconepxkamue coennaeHust cepbl. OCOOCHHOCTH CBOMCTB CEPHON KUCIIOTHI
53 IIpakTnyeckas padora Ne 5. Pemienue skcnepuMeHTaNbHbIX 3a1a4 110 TeMe "Cepa u e€ coeguHeHus"
54 A30T: HaX0XJICHHUE B IPUPOJIE, CIIOCOOBI MOTyIeHHS, (PU3HUECKAE U XUMUICCKUE CBOWCTBA. AMMUAK, HUTPH/IBI
55 Kucnopoacoaepxaniue coenqnuenns a3ora. OcoOOEHHOCTH CBOMCTB a30THOM KUCIOTHI
56 [IpumeHeHne a30Ta ¥ €ro COeAMHEHUH. A30THBIE YA0OpEHUS




o7 docdop: HAXOKAECHUE B IPUPO/JIE, CIOCOOBI MONyYeHH, PU3NIEeCKHUe 1 XUMHuUYeckre cBoiictBa. Docdunst u pochun

58 Oxkcuasl hochopa, pochopcoaepxarniue kucaotsl. Conu GochOpHO KUCTOTHI

59 [Mpumenenne pocdopa u ero coenunenuii. Pochopueie y1o0OpeHUS

60 IIpakTnyeckas padora Ne 6. PereHne skcriepuMeHTaIbHbIX 3a1a4 1o TeMe "A30T u ¢pochop u ux coenuHeHus"

61 VYriaepoa: HaXOXAE€HUE B IPUPOJIE, AJNIOTPOIIHBIE MOAU(DUKALNY; GU3NYECKHE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE

62 Oxcun yraepona(ll), oxkeun yraepona(lV), yroabHas kuciaoTta u e€ coiu

63 Pemenue 3aay pa3nuM4HbIX TUIIOB

64 Kpemunii: HaxoXIeHrEe B IPUPOJIE, CITOCOOBI MOTyueHHsI, GU3NIECKHE U XUMHUECKUE CBOICTBA

65 Oxkcun kpemuus(1V), kpeMHUEBass KUCIIOTA, CHIIUKATHI

66 [Ipumenenne kpeMHHUs U ero coequHeHui. CTEKII0, ero MOMyYeHHe, BUIbI CTEKIIA

67 Penienue 3a1a4 pa3nuyHbIX TUIIOB

68 Cucremaru3zamnus u 00o0menue 3Hanui mo Teme "Hemerasmsr"

69 Konmponvnasa paboma Ne3 1o teme "Hemeramist"

70 AHanu3 pe3yabTaTOB KOHTPOJIBHON pabOThl, KOPPEKIUS OLIMOOK

Tema 2.2 Metauibl (234.)

71 [Tonoxenne metansos B [lepuonnyeckoil cucteMe XUMHUYECKUX 21€MEHTOB. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

72 O61mue ¢pusznyeckue cBoiicTBa MetamioB. [I[pumeHeHe MEeTaIOB B ObITY U TEXHUKE

73 Cmnasbl MetaisioB. Kopposust metanios

74 Pemenne 3a1a4 pa3nu4HbIX TUIIOB

75 DIEKTPOXUMHUECKUH psiji HanpsDKeHUH MeTaioB. O0me crocoObl MOMyYeHUs METAJUIOB

76 O61mas xapakrepuctuka MmetamioB |A-rpynnel [leproaudeckoii cucTeMbl XUMUYECKUX 3JeMeHTOB. Hatpuil u kanmii:
NoJy4YeHne, PU3MUecKue 1 XUMHUIECKHAEe CBOMCTBA, IPUMEHEHHE TIPOCTHIX BEIIECTB U MX COSAMHEHHIHA

77 O6mas xapakrepuctrka Metaisio ||A-rpynmnel [lepuonudeckoil cucTeMbl XUMHUUYECKUX 3JIEMEHTOB. Maruuii u
KaJbIIMI: TIOTy4YeHUE, PU3HUECKUEe U XUMUIECKHE CBOMCTBA, MPUMEHEHHE TIPOCTHIX BEIIECTB U UX COCIMHEHUH

78 JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHUS




79

AJNIOMHMHHUI: TIOTy4eHue, (Pu3nyecKre 1 XMMHUIECKUe CBOMCTBA, MPUMEHEHUE

80 AmopotepHble CBOMCTBA OKCHJA U THIPOKCUIA AJIFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHMS, X IPUMEHEHUE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
82 IIpakTuyeckas padora Ne 7. PemeHue sKcriepuMeHTaIbHBIX 33/a4 110 TeMe "MeTasuibl IJIaBHBIX NOArpyIm”
83 O061as xapakTepucTUKa MeTauioB no0ouHbIX noarpynn (b-rpynn) Ilepuonndeckoii cucTeMbl XMMHUUYECKUX
9JIEMEHTOB
84 Puznyeckue 1 XMMUYECKHE CBOMCTBA XPOMa U €r0 COEAMHEHNUH, UX IPUMEHEHNE
85 Baxuneinmme coequnenus Mapraana. [lepManranar kanus, ero OKMCINTEIbHbIE CBOWCTBA
86 duznyeckue 1 XMMUYECKHE CBOMCTBA JKEJIe3a U €ro coeiMHEeHnH. [lomyuenne u npuMeHeHne CIUIaBOB XKele3a
87 Pusnyeckne 1 XMMUYECKHE CBOMCTBA MEIU U €€ COEIMHEHNH, NX IPUMEHEHUE
88 ®PusnyecKkue 1 XUMHYECKUE CBOMCTBA IIUHKA U €r0 COEAMHEHUH, UX IPUMEHEHHE. [ MIPOKCOKOMIUIEKCHI INHKA
89 IIpakTnueckas padora Ne 8. PemieHne skcriepuMeHTaNbHbIX 331a4 1o TeMe "MeTtaisl mo0oYHbIX noarpymm"
90 Pemenue 3a1a4 pa3nuyHBIX THIIOB
91 O06o0011eHNe U cucTeMaTu3alus U3y4eHHOro MaTepuana rno reme "Merasisr”
92 Koumponvnasa paboma Ne4 no teme "Metanibr"
93 AHaim3 pe3yIbTaToOB KOHTPOIBHON paOOThI, KOPPEKIIUS OITHOOK
Paznen 3. Xumus u xu3Hb (94.)
Tema 3.1 MeToabl NO3HAHUS B XUMHH. XUMHUS U KU3HD (94.)
94" Posib xuMuu B obecrieueHNH yCTOHUMBOTO pa3BUTHA YeraoBedecTBa. [[oHsATHE 0 HAYYHBIX METOAAX MCCIIEJOBAHUS

BE€IICCTB




95* HaquHe IMPUHIHUIIBI OPraHru3alu XUMHUYCCKOI'0 IIpOU3BOJACTBA. HpOMBIH_UIeHHBIe CII0COOBI MMOJIyUCHUA BaXKHEHIIINX

BEIIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYIKAIOLIEH CpeIbl U €0 MOCIECACTBHS

97" XuMus 1 30pOBbE YENOBEKA. JIEKapCTBEHHBIE CPEACTBA

98" Xumus nuny. Poinbk XumMun B 00ecIieueHUH MHIIEBOH 0€30MacHOCTH

99 K B

OCMETHYECKHUE U Tap(IOMEpHBIE CPECTBA. bhITOBasI XUMHUS

100" XuMusl B CTPOUTEIIbCTBE. BaskHeHIIInEe CTPOUTENbHBIC M KOHCTPYKIIMOHHBIC MaTSPUAIIBI
101" XuMusl B CEJIbCKOM Xx03siiicTBe. OpraHnveckrue 1 MUHEpaibHbIC y100peHHUs

102 CucreMmatuzanuys u 0000LIEHYE 3HAHUM 10 TEME




IHOYPOYHOE IIVTAHUPOBAHUE

11-b KJIACC
Jlara Koun
No | Ilnan | @akr Tema ypoka
4ecTB
n/
0
n
4acoB
Pasjen 1. Teopernueckue ocHOBBI XUMHUH. (394.)
Tema 1.1 Ctpoenue atoma. Ilepuoanuecknii 3axon u Ilepuoanyeckas cucrema xumudeckux 3jiemeHToB J[.U. MenaesneeBa (94.)
1 Atom. CocTaB aTOMHBIX sJep. XUMUYECKH a1eMeHT. M30Tomnbl
2 CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB, KBAHTOBBIE UKCIA
3 Knaccudukanus XuMU4IeCKUX 3I€MEHTOB (S-, P-, d-, f-a11eMeHTHI)
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTAISIM
5 DneKTPOHHBIE KOH(UTYpAITUU aTOMOB 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUU
6 ONEeKTPOHHbIE KOH(UTYpAIITH HOHOB. DJIEKTPOOTPULIATENHHOCTh
F Ilepnoanueckuii 3akoH u [lepronnueckas cucreMa xumMuueckux 31ueMeHToB /1. M. Menaeneesa, cBsA3b ¢ COBpEMEHHOM
TEOpHEN CTPOEHUSI AaTOMOB
3 3aKOHOMEPHOCTH N3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX U CJIOKHBIX BEIIECTB 1O
rpyIIaM U nepuoaam
9 Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME
Tema 1.2 Ctpoenne BemecrBa. MHorooopasue semecrts (114.)
10 Buasr xumudeckoit cBsa3u. MexaHnn3Mbl 00pa3oBaHUs KOBAJICHTHOW CBsI3U. BogopoaHast cBsi3b. MeXMONIEKYIISIpHBIS
B3aUMOJICUCTBUA




BaneHTHOCTb U BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX TEOMETPUUECKUM

11
CTpPOCHUEM
12 [IpencraBiaeHus: 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB U HOMEHKJIaTypa
13 BemectBa MOIEKyJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUs. THUIIbI KPUCTAJUIMYECKUX PEIIETOK U CBOWCTBA BEIIECTB
14 [TonsTue o nucnepcHsix cucremax. IlpencraBinenne o KOJUIOMIHBIX pacTBOpax
15 HcTuHHBIE pacTBOPHI: HACHIIICHHBIE U HEHACKIILIEHHBIE, PACTBOPUMOCTh. KpucTamioruaparsl
16 CriocoObI BeIpaXeHUsI KOHIIEHTPALUU PACTBOPOB
17 Pemenue 3aga4 ¢ ucnosib30BaHUEM MOHATUH ""MaccoBas 40Ji paCTBOPEHHOIO BenlecTBa", "MosipHas KOHIEHTpaus'"
18 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
19 Cucremaruzanus 1 0000IIeHIE 3HAHUN 10 TEME
20 Konumponsnas paboma Nel no memam "Ctpoenue atoma. [lepuoandeckuii 3akon u [lepuoaudeckas cucrema
xumuueckux aemeHToB . . Menaeneesa", "Ctpoenune Bemectsa. MHorooOpasue BemectB"
Tema 1.3 Xumudeckue peakuuu (194.)
21 Knaccugukarus XuMHuecKuxX peakliuii B HEOpraHW4eCKOH U OpraHMYecKoi XUMHUH. 3aKOH COXPaHEHUsI MacChl
BELIECTB; 3aKOH COXPAHEHUS U NPEBPAILEHUS YJHEPTUH [TPH XUMUUECKUX PEAKIIUAX
22 TenoBbie 3¢ (HeKTh XUMHUYECKUX peakiuil. TepMoXuMuiecKkre ypaBHEHUS
23 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIIMI U TEPMOXUMUYECKUM YPABHEHUSM
24 CKOpOoCTh XMMHUYECKOH peakliy, €€ 3aBUCUMOCTD OT pa3inuHbIX (pakTopoB. Karanus u kaTanuzaTopbl
25 ['oMOreHHbIE U TETEPOreHHBIE PEAKIINH
26 IIpakTuyeckas padora Ne 1 no teme "BausHue pa3anuHbiX (akTOPOB HA CKOPOCTh XUMHUYECKON peakiuu"
27 OO6patumMble 1 HEOOpaTUMBbIE peakIUU. XUMUYECKOE paBHOBECHE
28 IIpakTuyeckas padora Ne 2 no Teme "BiusHue pa3andHbIX (aKTOPOB Ha MOJOKEHUE XUMUYECKOTO paBHOBeCHS "
29 OnekTpoauTrueckas aucconuanus. CuibHbIe U caalble 371eKTpoiauThl. CTeneHb TUCCOLUalun
30 Nonnoe npounssenenue Boapl. Cpena BOJHBIX pacTBOpoB. Bonopoanslii nokaszatens (pH) pactBopa




31

I'maposns coneit. Peakuuu, npoTekaromuye B pacTBOpax 3JIEKTPOJIUTOB

32 IIpakTnueckas padora Ne 3 o reme "XuMHYECKHUE PEAKIIUM B PACTBOPAX JICKTPOJIUTOB"
33 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC peakivy. BaxkHei1ne OKUCINTEn 1 BOCCTAHOBUTEIN
34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Oaanca
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB
36 Pemenue 3a1a4 pa3nu4HbIX TUTIOB
37 Pemienue 3amau pa3auvyHbIX THIIOB
38 CuctemaTtuzanus 1 00001IeHHEe 3HAHHUH 110 TeMe " XUMUYECKHUE peaKiuu"
39 Konumponsnas paboma Ne 2 rio reme " XuMuueckue peakimu”
Pa3nea 2. Heoprannuyeckast xumus (544.)
Tema 2.1 HemeTtawinl (314.)
40 [Tonoxxenue HemetamioB B [leproanueckoit cucreme xumuueckux >nemeHToB JI. . MenneneeBa u ocoOeHHOCTH
cTpoeHus ux aroMmoB. du3nyeckrue cBONCTBA HEMETAIIJIOB
41 AnoTponusi HeMeTauIoB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa)
42 Bonopon: monydenue, puzndeckue U XuMHU4eckue cBoiicTa. ['uapus
43 lanorensl: HaX0XIEHHE B IPUPOJIE, CIIOCOOBI TTOTyUYEeHHS, PU3NUECKHE K XUMUYECKHE CBOMCTBA
44 I'anorenoBonopoasl. BaxHelime KUCIOPOACOAEPKAINIUE COETUHEHUS TAJIOTEHOB
45 JlabopaTopHble U IPOMBIILIIEHHBIE CIIOCOOBI MOTY4YeHHs ranoreHoB. [[puMeHeHre ranoreHoB U UX COeAMHEHUN
46 IIpakTuyeckasi pa6ora Ne 4, Pemenue skcriepuMeHTaIbHbIX 3a/1a4 1o Teme "I aorensr”
47 Kucnopoa: nabopatopHblie U MIPOMBIIITIEHHBIE CLIOCOOBI MOTy4YeHHs, PU3nUecKre U XUMHUIeCKre cBoicTBa. O30H.
[IpuMeHeHnne Kuciaopoaa u 030Ha
48 OKcHUIBI ¥ IEPOKCHIBI
49 Pemienue 3agau pa3auyHbIX TUIOB
50 Cepa: HaxOXJIEHHUE B MPUPOJIC, CIOCOOBI MOTyUeHUs, PU3NUECKUE U XUMUUIECKHUE CBOMCTBA
ol CepoBoaopon, CyabhuIbI




52

Kucnopozacoaepsxammmue coeaunenus cepbl. OcOOEHHOCTH CBOICTB CEPHOM KUCIOTHI

53 IpakTnyeckasi padora Ne 5. Pemenue skcriepuMeHTaIbHbIX 3a71a4 1o TeMe "Cepa u e€ coenuHeHus "
o4 A3O0T: HaXOXKJIEHHE B IPUPOJE, CIIOCOOBI OTYUYCHNUs, PU3HUECKUE U XUMUYECKHE CBOMCTBA. AMMUAK, HUTPUIBI
95 Kucnopoacoaepxamue coequaerus a3ora. OCOOCHHOCTH CBOMCTB a30THOM KHCIIOTHI
56 [IpumMeneHue a30Ta U ero coeAMHEHUN. A30THBIE Y100peHUs
o7 docdop: HAXOKAECHUE B IPUPO/JIE, CIOCOOBI MONyYeHH, PU3NIECKUe 1 XUMHUUYeckre cBoiicTBa. Docdunst u pochun
58 Oxkcuapl hochopa, pochopcoaepxarniue kucaoTsl. Conu GochOpHO KUCTOTHI
59 [Mpumenenne pocdopa u ero coenuaennii. PochopHbie y10OpeHHS
60 IIpakTuyeckas padora Ne 6. Pemenue skcnepuMeHTaNbHBIX 33a4 110 TeMe "A30T u ¢hocdop U ux coequHeHH"
61 Yraepon: HaxoKACHUE B IPUPOJIE, ATUIOTPOITHBIC MOAU(PHUKAINN; (PU3NIECKHE M XUMUYECKHE CBOMCTBA, IPIMEHEHHE
62 Oxkcun yraepoaa(ll), okeun yrinepoaa(lV), yroyibHast KUCIOTa U €€ COJH
63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
64 Kpemuuii: HaxoxeHUe B IPUPOE, CIOCOOBI OMyUeHUs, PU3NUECKUE U XMMHUECKHUE CBOICTBA
65 Oxkcupn kpemuus(1V), kpeMHUEBass KUCIOTA, CHIIMKAThI
66 [TpumeHeHne KkpeMHuUs U ero coeaAnHeHuil. CTeks0, ero Nojay4yeHue, BUJIbl CTeKIIa
67 Pemenue 3a1a4 pa3nuyHBIX THIIOB
68 Cucremaruzanusa 1 00001enre 35anuii no reme "Hemerauisr"
69 Konumponvnaa paboma Ne3 1o teme "Hemeramnnr"
70 AHanu3 pe3yabTaToOB KOHTPOJIBHON pabOThl, KOPPEKIUS OLIMOOK
Tema 2.2 Metauibl (234.)
71 [Tonoxenne metamio B [lepruoandeckoit cucteMe XUMUYIECKHX 371eMeHTOB. OCOOCHHOCTH CTPOCHUS SJIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB
72 Ob6ume ¢pusznyeckue cBoiicTBa MetaioB. [IpuMeHeHne METaNIOB B OBITY U TEXHUKE
73 Cnael MeTaiioB. Koppo3ust meTamioB
74 Pemenue 3anay pa3nu4HbIX TUIIOB
75 DNEKTPOXUMHUYECKHUH Psiji HanpsDKeHUH MeTaiioB. O01ye criocoObl MOIyYeHUs] METAJIOB




O61uas xapakrepuctuka MmetamioB |A-rpynnel [leproauueckoii cucTeMbl XUMUUYECKUX 31eMEeHTOB. HaTpuil u kanuii:

76 HOJy4YeHHe, PU3MUECKUe U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BELIECTB U MX COEAMHEHUM
77 O6mas xapakrepuctuka metaiuioB | |A-rpynmnsl [lepuoanueckoi cucTeMbl XMMUYECKUX 3JIEMEHTOB. Maruuit u
KaJbIMI: TIOTy4YeHUe, PU3HMUECKUEe U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX COCIMHEHUI
78 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ yCTpaHESHUSI
79 AJNIOMHMHUI: TIOTy4eHue, (PU3nYecKre 1 XUMHUIECKUe CBOMCTBA, MPUMEHEHUE
80 AmopotepHbIe CBOMCTBA OKCHIA U THIPOKCUIA AJIFOMUHUS, THIPOKCOKOMIUIEKCHI AJTFOMUHMS, X IPUMEHEHUE
81 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB
82 IIpakTuyeckas padora Ne 7. PemeHue sKcriepuMeHTaIbHbIX 33/1a4 110 TeMe "MeTasuibl IJIaBHbIX NOArpymmn"
83 OO61as xapakTepucTUKa MeTauioB no0ouHbIX noarpynn (b-rpynn) Ilepuoaundeckoi cucTeMbl XMMUUYECKUX
3JIEMEHTOB
84 Pu3nyecKue 1 XUMUYECKUE CBOMCTBA XpOMa U €r0 COCTMHEHUH, NX IPUMEHEHUE
85 Baxwneiimme coequnenns mapranua. [lepmManranaT kanusi, €ro OKMCIUTEIbHbIE CBOMCTBA
86 duznyeckue 1 XUMUYECKHE CBOMCTBA JKeJie3a U ero coeiMHeHui. [lomyuenne u npuMeHeHne CIUIaBoB kKele3a
87 Puznyeckne 1 XMMUYECKHE CBOMCTBA MEIU U €€ COEIMHEHNH, NX IPUMEHEHUE
88 ®Pu3nyecKkue 1 XUMHYECKUE CBOMCTBA [IUHKA U €r0 COEAMHEHUH, UX IPUMEHEHHE. [ MIPOKCOKOMIUIEKCHI INHKA
89 IIpakTnueckas padora Ne 8. PemeHne skcriepuMeHTalNbHbIX 331a4 1o TeMe "MeTtaisl mo0oYHbIX moarpymm"
90 Pemenue 3a1a4 pa3nuyHBIX THIIOB
91 O06o0011eHNe U cucTeMaTU3alus U3y4eHHOro MaTepuana rno reme "Merasisr”
92 Konmponsnas paboma Ne4 1o reme "Meramibr"
93 AHanu3 pe3yabTaToB KOHTPOJIBHON pabOThl, KOPPEKLUs OMIHOOK
Paznen 3. Xumus 1 :ku3Hb (94.)
Tema 3.1 MeToabl NO3HAHUS B XMMHH. XMMHUS H KU3Hb (94.)
94* Posib xuMum B obecrieueHNH yCTOMUMBOTO pa3BUTHA YeraoBedecTBa. [[oHsATHE 0 HAYYHBIX METOAAX MCCIIEJOBAHUS
BELIECTB
95* HayuHble MpUHIMIIBI OpraHru3alui XUMHYECKOT0 IPOou3BoCTBa. [IpoMblieHHbBIE CLIOCOOBI MOTYUYEHHS BaXKHEUIITHX
BEIIECTB
96 XVMHYECKOE 3arpsI3HEHUE OKPY>KAOILEH CPEbl U €T0 MOCIEICTBUS




97"

Xumus u 310pOBbe yesnoBeka. JlekapcTBEeHHbIE CpeICTBA

98" Xumus nuiy. Poias xumun B 00ecrieueHrH MUILEBON 0€3011aCHOCTH

99 Kocmernueckue u napdromepHsie cpectBa. beitoBas xumus
100" XuMHUS B CTPOUTENBCTBE. BaykHele CTpOUTENbHBIC U KOHCTPYKIIMOHHBIE MATEPUAITBI
101" XuMUS B ceNbCKOM X03s1iicTBe. OpraHndeckre 1 MUHEpaJIbHbIE YA0OpEHHUS
102 CucreMaruzanys 1 0000IIeHE 3HAHUI 10 TEME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA

° Xumus, 10 knace/ IN'abpuensu O.C., Ocrpoymo WU.I'., Cnagkos C.A., JI€Bkun A.H.,
Axuunonepnoe obmectBo «M3narensctBo «Ilpocsenienne»

° Xumus, 11 kmace/ Tabpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., JIéekun A.H.,
AxkrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHue

METOAUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA
denepanbHbIi  TOCYJIAPCTBEHHBI  00pa30BaTENbHBIA  CTAaHAAPT  CpPEIHEro  oOIIero
o0pa3oBaHus https://fgosreestr.ru/educational_standard

Kounenmnus MpenoaBaHus y4eOHOro npeaMera "Xumug"
https://docs.edu.gov.ru/document/0b91a0fbd7deae619ad552137f44dc3d/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Jlnst  obecriedeHuss  IUIOAOTBOPHOTO — Y4eOHOrO — Imporecca  MPEeAIoaraeTes

UCII0JIb30BaHUE UH()OPMAIIMU U MATEPHAIIOB ClIeAYIONX MHTepHET-pecypcoB:

-MunuctepctBo  oOpazoBanusi P®:  http://www.informika.ru/;  http://www.ed.gov.ru/;

http://www.edu.ru/

- TectupoBanwue online 5-11 knaccer: http://www.kokch.kts.ru/cdo/

-Ilenarorudeckast MacTepckasi, ypoku B HTepHeTe 1 MHOTOE Apyroe: http://www.teacher.fio

- HoBble Texnomoruu B oOpazoBanuum: http://www.edu.seana.ru/main/ -IlyreBomutens «B

MHpEe HayKi» ISl LIKOJILHUKOB: http://www.uic.ssu.samara.ru/nauka/

-Merasunukioneaus Kupumna u Medoaus: http://www.mega.km.ru/

-Caiit «S1 uny Ha ypok xumun»: http://.1september.ru/

-Komnexiuu IIOP: http://school-collection.edu.ru/collection.organik/ -Komnekiuu cpeaueit

Kokl hitp://www.chemistry.ssu.samara.ru/

-OCHOBBI XHMHHU: D3JIEKTPOHHBIH Y4eOHUK «XUMHS JJIsI BCEX»: HILTFOCTPUPOBAHHBIC

Marepuaibl MO OOmlIed, OpraHMYeckol W HeopraHmveckoil xumumu: http://school-

sector.relarn.ru/nsm/

-DrnektpoHHas OuONMOTeKa ydeOHBIX MarepuaIoB MO XuMHUHM Ha noprane Chemnet:

http://chemfiles.narod.ru/

- IIporpammHOe 0OecreueH e Mo XUMHH.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA YYEBHOE OBOPYJ1OBAHUE

1. UntepakTuBHAs JOCKa

2. Kommbrotep
3. l[lepuoanueckas cucrteMa xumuueckux 3neMenToB /1. V1. Menneneesa.
4. DNEeKTPOXUMHYECKHN psJT HAPSHKEHUI METAJIOB.

5. Tabnuna pacTBOPUMOCTH.
6. Kimaccudukanus HeoOpraHM4eCKuX BEIIECTB.
7. IlopTpeTbl XUMHUKOB.

OBOPYJOBAHME JIUIAA MIPOBEJIEHUSA TIPAKTUYECKUX PABOT
1. ITpo6upxu

2. llltaTuBbI

3. PeakTuBbl (COMM, KUCTOTHI, IIEIOYH U UHIUKATOPHI)

4. CTekIsIHHBIEC NaJIOYKH


http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://www.teacher.fio/
http://www.uic.ssu.samara.ru/nauka/
http://www.mega.km.ru/
http://.1september.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://chemfiles.narod.ru/
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