MWHMCTEPCTBO NPOCBEINEHHS POCCHMCKOM ®ENEPALIANA
Munncreperso O6pazoanus PecnyGankn Jarecran
Myunuuunaabnoe BromxerHoe OGpa3zoBaTenyinoe YupexkaeHne

MBOY "T'umua3zus Nel7"

VTBEPXIEHO &z
HJupexTtop £~

Babarosa A .H.
ITpuka3s Ne§

oT «28» aBrycra 2023 r. ; :
“=~ PABOYAS IIPOTPAMMA
(ID 1010587)
y4edHoro npeamera «Xummus. ba3oBblii ypoBeHb»

s oOyvaromuxcs 10 - 11 kimaccos

MaxaukaJja 2023



IOSAICHUTEJBHASA 3ATIMCKA

IIporpamma 1o xuMuu Ha ypoBHE cpezHero obmero obpazoBanus paspaboTaHa Ha OCHOBE ®enepansHOro 3akoHa ot 29.12.2012 Ne 273-33 «06
obpaszoBanum B Poccuiickoit ®enepanuuy, TpeOOBaHHMH K pe3yibTaTaM OCBOEHHS (BemepanbHoi 00pa3oBaTeNnbHON NPOrpaMMBI CpeNHEro 06Imero
obpasoanmsa (POIl COO), mpencrasieHHBIX B DeziepalbHOM TOCYZIAPCTBEHHOM 0OPa30BaTEIEHOM cragnapre COO, ¢ yuérom Koruenmuu
IpernojaBatust  y4ebHOro mpeamera «XuMus» B  06pa3OBATEIBHBIX opranmsammax Poccuiickodt ®Denepanudy, peamH3yiOWHX OCHOBHEIE
oOpasoBaTenbHbIe IPOrPAMMEL, ¥ OCHOBHEIX ITOJIOXKEHMI «CTpareruy pasBUTHS BOCIHTAHHS B PoccHICKOH Denepanmn Ha nepuon 10 2025 rogay
(Pacniopsxenue Ipasutenscrea PO ot 29.05. 2015 Ne 996 - P-)-

OcHOBY 10X00B K pa3paGoTke IpOTPaMMEI TI0 XVMHH, K OIPE/ICIICHUIO 001 cTpaTerni 06yd9eHns, BOCIHTAHAS H Pa3BUTHA 00ydarommxcs
cpeacTsamu yuebHoro mpeaMera «Xumus» mis 10-11 xmaccoB Ha 6aszoBom YPOBHE COCTAaBUJIM KOHIENTyalbHBIE mojoxerus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJieH, COlepKaHus, PE3yIIbTaTOB 00y4eHUs ¥ TPeGOBAHMMN K YPOBHIO NOJITOTOBKA BBITYCKHHKOB.

Xumuyeckoe obpazoBaHHe, IOIydaeMoe BBIIYCKHHKaMM  00meo6pa3oBaTebHOM OpraHM3alyH, SBISETCH HEOTHEMIEMOM YACTEED HX
obpasosarHOCTH. OHO CIY)KHT 3aBEPIIAIONIAM JTAIIOM PCAM3AIHAE Ha COOTBETCTBYIOMEM eMy 6a30BOM YPOBHE KIHOYEBBIX HEHHOCTEI, IPHCYIIHX
EIOCTHOH CHCTEME XHMHYECKOTO 0Opa3’oBaHMA. DTH NEHHOCTH KACAIOTCS [O3HAHMS 3aKOHOB NPHPOAEL, (POPMHUPOBAHHS MHPOBO33DEHHS W 0OLIEH
KYJIBTYpPBl HENIOBEKA, a TaKKE 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOINECHHS K CBOEMY 3IIOPOBEIO M IPHPOAHOW cpefe. Peammsyercs xummueckoe
obpasoBanre OGydJaloluXcs Ha YPOBHE CDEJHETo 0BImero 00pasoBanus cpe/icTBAMH y4e6GHOIO TpezMera «XuMmsy, COZIEpXaHHEe M ITOCTPOEHHE
KOTOPOTO OTpEJENCHE! B POrpaMMe 10 XHMHHM C YYETOM CHeMH(UKE HAYKH XMMHH, 66 3HAYCHHS B MO3HAHMH OPUPOJBI M B MAaTEPHATBHOM KH3HH
obmecTBa, a Takxe ¢ yu&ToM 06X mene u TIPUHIIATIOB, XapaKTEPU3YIOMHUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro 0BIIEro 00pa3oBaHHSA B
Poccuiicko#t @enepanuu.

XuMYs KaK 57EMEHT CHCTEMBI €CTECTBEHHbIX HayK HTpaeT 0coOyI0 poib B COBPEMEHHOMN IUBUIH3AIHH, B CO3JAHAY HOBOMH 6a3k MaTepUaIbHOR
KymbTypbl. OHa BHOCHT CBOM BKIAX B (hOPMHpPOBAHHE PAallMOHAIGHOr0 HAyYHOrO MBILILIEHHA, B CO3/[aHHE LENOCTHOTO IIPEACTABICHA 00
OKpYXAIOIEM MHPE KaK O CJMHCTBE MPHPONLI M YENOBEKA, KOTOPOE hopmupyeTcs B XHMEHE Ha OCHOBE TOHHMAHHS BEIECTBEHHOTO COCTARA
OKpPYAIOIIEro MHpa, OCO3HAHMs B3AHMOCBSI3H MEXKIY CTPOEHHEM BEIECTB, HX CBOMCTBAMY H BO3MOIKHEIMI 00J1aCTAMH IPUMEHEHUS.

TecHo B3auMoOzEHCTRYS C IPYTHMH €CTECTREHHEIMY HayKaMH, XUMHUS CTaja HEOTEEMIIEMOH YaCThI0 MEPOBOM KYJIETYpEI, HEOGXOMUMBIM

YCIOBHEM YCIENIHOIO TPYAa W JKM3HU KakKIOro 4ieHa obImecTsa. CoBpeMeHHas XHUMHSI Kak HayKa co3pIarelibHas, KaKk HayKa BBEICOKUX
TEXHOJIOTUH



HAIPaBJIEHa Ha PElleHne IT00aNbHbIX MpobieM YCTONIHBOTO PA3BUTHS J€I0BEHUECTRA — CHIbEBO}, SHEPTeTHYECKOH, MUMEBOH, SKOTIOTHIECKOH
6€30IMacHOCTH U OXPaHBI 3I0POBbHA.

B COOTBETCTBHH C OBMIMMY LENSIMH W NPHHIMIAMH CpeiHero obmero 0bpasoBanus CONCPIKAHAE IPETIMETA «Xumusy (10-11 xnaccel, 6a30Bbii
YypOBEHb H3YYEHHs) OPHEHTMPOBAHO IPEMMYINECTBEHHO Ha 06IMEKyIBTYPHYIO NOATOTOBKY O00y4alomIuXcsd, Heo6XOIUMYI0 MM IS BEIPaOOTKH
MHPOBO33PEHYECKHX OPHEHTHPOB, YCIEMHOrO BKIIOYEHHs B JKM3HB COIMYMA, MPOJOIDKCHUA o6pazoBaHus B Pa3sNUYHbIX 0ONACTAX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XHMHEH.

CoCTaBISIIOMAMH TIpeaMeTa «XUMHUs» ABJSIOTCS Oa30BbIe KypChl — «Opranmgeckas xaMus» # «O6mas 1 HeopraHudeckas XUMHs), OCHOBHBM
KOMIIOHEHTOM COJEPIKAHHS KOTODHIX SBISIOTCA OCHOBBI 0a30BOM HayKM: CHCTEMa 3HAHHMI 110 HEOPraHWYecKol XMMUH (C BKTIOYEHHEM 3HaHUH W3
obmieif XWMHH) W opraEmdeckodl xummd. DopMHpOBaHHE IAHHOH CHCTEMBI 3HaHWM TpU H3ydeHWH NpeiMeTa OOeCIedHBacT BO3MOXEOCTH
PACCMOTPEHHS BCETO MHOT00GPa3Hs BEMECTB Ha OCHOBE 00mIMX TIOHSATHH, 3aKOHOB M TEOPHH XUMHH.

CTpyKTypa coliepxaHusi KypcoB — «Opranndeckas XUMAD U «O61mast ¥ HeopraHudeckasi XuMus» cOpMUpOBaHa B MPOTPaMMe IO XHMIHA Ha
OCHOBE CHCTEMHOI0 TOIX0/Ia K W3y4eHHIo yueGHOro MaTeprana u 00yClIoBlIeHa HCTOPHIECKH 06OCHOBaHHEIM Pa3BHTHEM 3HaHHMH Ha ONPENICIEHHBIX
TeOpeTHYeCKUX YpoBHsX. Tak, B Kypce OpraHA9eCKoll XMMHH BEIECTBA pacCMaTPHUBAIOTCA Ha yPOBHE KJIACCHYECKOM TEOPHH CTPOCHHS OPraHu9eCKHX
COEIMHEHNH, a Takke HA YPOBHE CTEPEOXMMHUECKHX M SIEKTPOHHBIX IPECTABNCHHUH O CTPOCHHH BEIICCTB. Cpenenus 06 HM3ydaeMBIX B Kypce
BEINECTBaX JAIOTCS B PA3BHTHH — OT YINIEBOJIOPOJOB [0 CIIOXKHBIX OHOJIOTHYECKH aKTHBHBIX coemmHennit. B Kypce OpraHH4ecKOd XMMHHU IMOJIy4aioT
pasBuTHe CHOPMHPOBaHHBIE HA YPOBHE OCHOBHOI'O obmero o6pa3oBaHHs II€pBOHAYANbHBIC TIPEICTABICHUL O XMMHYECKOH  CBA3M,

Qﬂooﬂ@ﬂﬁmﬂﬁommvg IIpH3HAaKaX BEMIECTB, 3aBHCHMOCTH CBOMCTB BEIIECTB OT HX CTPOCHHI, O XHMAYECKOH peaxiHH.

Tlox HOBEIM YIJIOM 3peHHs B IpeaMeTe «Xumus» 0a30BOro ypoBHS pacCMaTpHBAacTCA M3ydeHHEIA Ha yPOBHE OCHOBHOTO 00IIEro obpa3zosaHus
TeopeTHYeCKHil MaTepHal H (JakTONOrHIecKre CBEIEHHS O BEIIECTBaX H XUMHYeCKol peakiuu. Tak, B JaCTHOCTH, B Kypce «O0mas 1 HeopraHuseckas
XHMHS» 06YJAIOMAMCH TPEJOCTABIIAETCS BOSMOXKHOCTh OCO3HATh 3HAYEHHE INEPHOJMYECKOrO 3aKOHa C 00ImEeTeOPETHYECKHX U METONOIOTHIECKHX
MO3MIHH, TIIy6oKe IOHATH HCTOPHYECKOE H3MEHEHHE (YHKIHH STOT0 3aKOHa — OT 0606ImaroIIEl 110 0OBACHAIOWEH X MPOrHO3UPYIOMICH.

EpHas CHCTeMAa 3HAHMH O BaKHEHIIHX BEIIECTBAX, MX COCTaBE, CTPOCHHH, CBOMCTBAX U IPHMEHCHHUM, & TAKKE O XMMHMYECKAX PEaKIUiX, UX
CYIIHOCTH ¥ 3aKOHOMEPHOCTAX MPOTEKAHKs JNOTIONHACTCS B Kypcax 10 & 11 KIAcCOB 3TEMEHTaMH COIEPIKAHMS, MMEIOIUMH KyIIBTyPOIOTHYECKHH 1
IPUKJIATHON XapakTep. DTy 3HAHHS CIIOCOOCTBYIOT MOHUMAHUIO B3AUMOCBSA3M XHMHUH € ZPYTHMH HayKaM¥, PaCKPHIBAIOT €& POITb B [03HABATENEHOH 1
IPaKTHYeCKOH [eSTeNBHOCTH 4YeNOBeKa, CIOCOOCTBYIOT BOCHUTAHHIO YBRKCHHA K IIPOLECCY TBOpYECTBA B OONACTH TEOPUH H NPAKTHYSCKUX
IPUIOXKEHUH XUMHH, IIOMOTAlOT BBIIYCKHHKY ODHEHTHPOBATHCA B OBIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpobieMax, CBA3AHHBIX C XHMUEH,
KPUTHYECKH OCMBICIHBATh HHGOPMAUHMIO H HPUMEHATh €€ Ui TONONHEHHS 3HAHWN, pelleHHs WHTEIEKTYAlbHBIX M SKCICPHMEHTAIBHBIX
MCCIIEIOBATETBCKAX 3a/ad. B menoM cofiepxkanue yaeGHOro mpeaMera «XAMHs» JIaHHOTO YpOBHS M3ydCHHs OPUCHTHPOBAHO Ha (hOpMHPOBEHHE Yy



06y4Jaronuxcss MHPOBO33PEHYECKOH OCHOBBI JULA OHMMaHHs (umocodcKkux WIcH, TAaKHX Kak: MaTepHalbHOC eIMHCTBO HEOPraHW4YeCcKOIo H
OpPraHHYECKOro MHUpa, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM M CTPOGHHEM, II03HABAEMOCTH IPUPO/HBIX ABJICHUHN MyTéM 3KCIIEpHMEHTa i
pelneHus] MPOTHBOPEYMA MEXy HOBBIMH daxTaMM M TEOPETHYECKMMH NPETOCHUIKAMH, OCO3HAHWE POJM XWMHH B DEIICHHH SKONOTHHCCKHX
npoGiieM, a TaKxke MpobieM cOepeKeH s SHEPreTHICCKIX PecypcoB, ChIpbs, CO3/IaHMsA HOBBIX TEXHOIOTHI ¥ MaTepHalIoB.

B muiaHe pelleHHs 3a7a9 BOCIHMTAHUS, PasBUTHL M COLHMANA3AIH 06yqaiomuxcsl [PHHATEIE NPOTPaMMOH 1O XHMHH MOJIXOMBI K OIIPEISNICHHIO
COIEpIKAHKS U TOCTPOEHHUs IpeJIMeTa Npe/yCMaTpUBAIOT (opmupoBaHHE YHUBEPCATBHBIX yue6HbIX JeHCTBHM, HMMEIOIIHX 6azoBoe 3HAYEHHE JUIA
pasM4HBIX BH/IOB JIEATENLHOCTH: PCIICHHS npo6lieM, TOUCKa, aHanu3a ¥ 06paboTKH uropMayEy, HEOOXOAUMBIX UL npuoOpeTeHns OmbITa
[IPAKTHYECKOM H HCCIE0BATENbCKOH AEATCIEHOCTH, 3aHEMAIOIIEH BAXKHOE MECTO B MO3HAHUU XUMHH.

B mpakTHKe IPenoJaBaHus XAMHHA Kak Ha ypOBHC OCHOBHOTO 06IIero oOpa3oBaHMs, Tak H Ha ypOBHE CPEIHEIO obmero oOpasoBaHus, PH
OTpe/elieHAH COJiepyKaTeIbHON XapaKTepUCTHKH peneil m3ydeHus NpeaMeTa HalpaBIeHAEM TIepBOCTENEHHON 3HAYMMOCTH TPAIHIHOHHO OpU3HAETCH
¢GopMHpOBaHHKE OCHOB XUMHAYecKold HayKd Kak o0JacTH COBPEMEHHOIO €CTCCTBO3HAHHA, IIPAKTHIECKOH JEATEIBHOCTH HeIoBeka M kaK OJTHOTO U3
KOMIIOHEHTOB MHPOBOH KynbTyphl. C METOIMYECKON TOUKH 3DEHHS TaKOH MOIXOX K ONPECIICHHAIO nenell W3ydeHHus TpeiMeTa SBIAETCS BIOJHE
onpaBIaHHBIM.

CoOrIacHO JIaHHOM TOUKE 3pEHHUsI TIABHBIMA LEIIMHU H3y4eHHA NPEIMeTa «Xumus» Ha 6a3oBoM yposHe (10 =11 Ki.) SBIAIOTCS:

$OpMHpOBAHKE CHUCTEMBI XAMHYCCKHX 3HaHwH KaK BaKHEMIIeH COCTABIISIOIICH eCTeCTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBC KOTOpOH Jexar
KIIOUEBEIE TIOHATHS, (yHIaMeHTalNbHbE 3aKOHBI M TEOPHH XHUMHH, OCBOEHHME f3bIKa HAyKH, yCBOGHHE ¥ TOHMMaHHE CYyIIHOCTH MOCTYITHBIX
06001IeHui MEPOBO33PEHYECKOTO XapaKTepa, 03HaKOMJICHUE C HCTOpUER UX PA3BUTHA ¥ CTAHOBJICHUA,

dopMHupOBaHHE W PA3BHTHC Ipe/ICTaBIEHAH O HayYHBIX METOJaX MOSHAHMA BEIECTB ¥ XHMHYECCKHX PEaKIyi, HeOOXOIMMBIX Ui TpHOOpETeH s
yMEeHHUH OPHEHTHPOBATECSA B MAPE BCIIECTE H XAMHYECKHX SIBICHHM, HMEIOIMUX MECTO B IPHUPOJIE, B NpaKTHYECKOH [IOBCEIHEBHOM YKH3HHU;
pasBUTHE YMEHHH H CII0COBOB JEATENHHOCTH, CBS3aHHBIX C HAaOIIOJEHHEM H oG BACHEHHEM XUMHYECKOTO SKCIIEPHMEHTA, COOIMONCHHEM MpaBhil
Ge3omacHOro oOpanieHus C BEIeCTBaMH.

Hapsity ¢ 9THM, collepiKaTelbHas XapakTepuCTHka yeneit ¥ 33124 U3ydeHHs NpeMeTa B IporpaMMe 1o XuMuH yTOYHEHA ¥ CKOPPEKTHPOBAHa B
COOTBETCTBHE C HOBBIMH TIPHOPUTETAMH B CHCTEME CPEIHETO obmiero o6pasopanus. CeromHs B IPENolaBaHiy XMUMUH B GoJIBITEN CTENIEHH OTLAETCHA
Npe/MOYTEeHHe MPAKTHICCKOH KOMIOHCHTE conepxanus 00ydeHUs, OpHEHTHPOBaHHOH Ha IOATOTOBKY BBIIYCKHHKA 06meobpasoBaTenbHOM
OpraHw3alyy, BIaJCIOIEro He Hab0pOM 3HaHHH, a GYHKIMOHANIEHOH rPaAMOTHOCTBIO, TO CCTh crioco6aMy ¥ YMEHUSIME aKTHBHOT'O TIOJIyICHHA 3HAHUH
¥l IPUMEHEHHS HX B PeaIbHOM XKU3HH JULL peIICHI IPaKTAYECKHX 3a/1a4.

B CBSI3M C 5THM [PH H3yUeHHH IpeaMeTa « XUMHAsD JOMUHHPYIOMICe 3HaueHHe IPHOOPETAIOT TaKue ENH U 3a/1atH, KaK:



a/aNTAIEs 0OYJAIONMXCS K YCIOBHAM NUHAMAYHO PasBUBAIOMICIOCs MHPa, dopMEpOBaHAE HHTE/UICKTYAIBHO pa3sBHTOM JIMYHOCTH, TOTOBOH K
caMOOGpa30OBAHHIO, COTPYAHHUECTBY, CAMOCTOATENLHOMY TPUHATHIO PaMOTHEIX pelleHHi B KOHKPETHBIX JKH3HCHHBIX CHTYalisiX, CBA3AHHBX C
BEIECTBAMH M UX IIPHMEHCHHUEM;

dopmppoBanue y 06ydaonyxcs KIHOUEBBIX HABBIKOB (KTO4eBbIX KOMIETEHINH), AMEIOIIHX YHHBEpCAIBHOE 3HAYCHHE I pasTuHbX BHJIOB
JIeSTENBHOCTH: pelleHns IpobieM, TOMCKa, aHalk3a 1 ob6paborku HHpOpMAIKH, HeoOXOMUMBIX i TIPHOOpETEHHs OIbITa IesTeNbHOCTH, KOTopas
JaHEMAeT BAKHOE MECTO B NO3HAHMH XMMHH, a TalOKe UL OIECHKH C [IO3MIIAM 3KONOrMYeCcKoll 0e30ImMacHOCTH XapaKTepa BIIMSHMUS BEIIECTB H
XMMHYECKHX IPOIECCOB Ha OPraHu3M 4eJioBeKa U IPHPOTHYTO cpeny;

pa3BUTHC 03HaBaTEIbHBIX HHTEPECOB, WHTEIUIEKTYalbHBIX H TBOPYECKHX cnocobHoCTEH O@vwn_m_séoh” CIOCOOHOCTH CaMOCTOATEIBHO
H%NO@UGH.&HW HOBLIE 3HAHHUA 10 XMMHUH B COOTBETCTBHH C YKH3HCHHBIMH ﬂo%mmﬁoqn,ﬁsﬂv HCITOJIL30BaTh COBPEMEHHBIC E—.—@Oﬁgm—ﬂmoago TEXHOJIIOIHH

JUIS IIOMCKA ¥ aHAIH3a YueGHOM i HayIHO-TIOMYIAPHO uHGOPMAIMA XMMHYECKOTO CONIEPIKAHHI;

(hopMHEpOBaHHE H Pa3BUTHE y 00YHArOMIMXCs ACCOIMATHEHOTO 1 JOTHYECKOr0 MBIIIUICHNs, HAbIO/ATEFHOCTH, COOPaHHOCTH, AKKYpaTHOCTH, KOTOpBIE
0COBEHHO HEOBXOIMMBL, B YaCTHOCTH, TIPH [IAHMPOBAHMY M NPOBEJCHIH XUMIIECKOTO 9KCIIEPUMEHTA,;

BOCIMTAHHE y O0ydaromuxcs yOexAEHHOCTH B IyMaHHCTHYECKOH HAIpPABICHHOCTH XHMHH, 8 BaKHOW POTM B PEUICHHH INOOATBHBX npobieM
paIMOHATLHOTO TPUPOJONONE30BAHNS, TIOMOTHEHHAA SHEpreTHUECKHX PECYPCOB H COXPAHEHMS IPUPOIHOTO PaBHOBECHSL, OCO3HAHHS HEOOXOTUNOCTH

GepelKHOro OTHOMIEHHS K IPHPOAE M CBOCMY 370pOBBIO, & TAKKe MPUOOPETCHHS OIBITA HCIONB30BAHMA TONYYEHHBIX 3HAHWH Ui TPHEATHL
IPAMOTHBIX PEIIEHMH B CHTYaIlUsAX, CBA3AHHBIX C XAMHAYECKUMH SBICHHUIMHA.

B y4ueGHOM ILTaHe CPEHETO o6mero obpa3oBaHus MPEIMET «Xumus» 6a30BOro ypoBHA BXOAUT B COCTAB npeIMETHOH obmacti «EcTecCTBEHHO-
Hay4YHBIE IIPEIMETHD).

O61mee 9KCIIo YacoB, OTBEISHHBIX UL H3YUECHUs XUMHH, Ha 6a30BOM yPOBHE CPEIHETO o6mero o6pa3oBaHus, COCTABIACT 68 uacos: B 10 xmacce
— 34 gaca (1 9ac B Hezemo), B 11 ximacce — 34 yaca (1 yac B HEZIEIIO).

COJIEPKAHME OBYUYEHUS



10 KJIACC
OPITAHHUYECKAS XUMUA
TeopeTH4uecKHe OCHOBBI OpraHuYecKol XUMHH

TIpeaMeT OpraHUdecKol XMMHK: e€ BOSHUKHOBCHHC, pasBUTHE 1 3HAYCHHUE

B [OJIyYEHHH HOBHIX BEIIECTB U MATEPHATIOB. Teopus CTPOSHUS OPraHHICCKHX coemuaennii A. M. ByTiiepopa, € OCHOBHBIE IOIOMKCHHS.

IIpencraBieHre O Kraccu(UKAIid OPraHWIeCcKHX BEIIECTB. HoMmeHnknaTypa OpraHW4eCKHX coeUHEEHHH (CHUCTEMATHIeCKas) H TPUBHANLHEIC
HA3BAHKS BaYKHEHIIMX TIPECTABATENEH KIIACCOB OPraHIeCKUX BEIICCTB.

KCIIEpUMEHTAIBHBIE METOIIbl W3YJEeHUS BEIMECTB ¥ HX [IpeBpANIEHHH: 03HAKOMJIEHHE C 06paslaMy OpraHAuecKuX BEMICCTR W MarepuanaMu Ha
X OCHOBE, MOJEIHDOBAHHE MOJIEKY]l OPTaHWYECKHX BEIICCTB, HaGOJeHAE ¥ OIWMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB 1O NpeBpAICHHFO
OpraHMYECKHX BELIECTB NPH HArpeBaHAH (nnasneHue, 0OYTIMBAHHE U TOpEHHE).

AJIKaHE: COCTAB M CTPOEHHME, TOMONOTHYECKHH DS Metan M 5TaH — IIPOCTEHIIMe TPEeACTAaBHTENH aNKaHOB: (usmUecKue W XUMHYECKHC
cBolicTBa (peaKknyy 3aMeIICHHA 1 ropeHms), HaxoJX/ICHHE B IPUPOJIE, TIONYIEHHAE 1 IIpAMEHEHHE.

AJIKEHBI: COCTAB ¥ CTPOSHHE, TOMOJIOrHIeCKy# psifl. DTUICH  IIPOIHAJICH — IPOCTEHIIHE PEICTABATENHN AKEHOB: pu3HUECKHe B XUMHICCKHC
CcBOMCTBA (peaKI|H THAPAPOBAHHS, FalOTeHMPOBAHHA, TH/pATAIAH, OKWCJICHHS ¥ TIONMMEPU3AIK), IONTyYeHHE U IPUMCHCHHAC.

AjnkanueHsl: OyraqmeH-1,3 # meTunbyragues-1,3: CTpOCHHE, BaKHEHIME XWUMHUYECKHE CBOMCTBA (peaxtiys IOJIAMEPH3AIIHH). [Tonydenue
CHHTETHYECKOT0 Kay4yyKa i Pe3UHBL

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHH, FOMOJIOTWYECKHH DPsifl. AIETHICH — poCTeAnui NpeNCTaBuTEND ANKHHOB: COCTaB, CTPOCHHE,
(bu3ngecKne U XUMHIECKUC CBO¥ACTBA (peaKiuy MMIPEPOBAHHAA, FATOrCHUPOBAHHA, TH/IpATAlliH, TOPERNs), OTyIeHHe 1 NMpUMEHEHHE.



Apenbl. BeH30II: COCTaB, CTPOEHHE, (PHIAIECKHE M XMMUICCKHE cBo#iCTBa (peaKI|Hy TATOTeHHPOBARNS U HUTPOBAHNA), IOy CHHC 1

npuMenenue. Tonyon: cocmas, cmpoenue, Qu3udecKue u Xumuieckue ceolicmea (peaxkyuy 2an02eHUpOBAHUs U HUMPOBAHUSA), NONYYeHUe U
npumenenue. TOKCHIHOCTD apeHOB. | eHeTHIeCKas CBA3b MEKILY YIIICBOAOPO/AMH, MpUHAISKAIMMHA K Pa3THIHBIM KIIaccaM.

[IpupoSHbIE MCTOYHUKH YIIIEBOJOPOJIOB. IIpHpOHENA Ta3 U IONYTHbIE HEQTAHBIC rasbl. Hed1s u €€ NpOMCXOXKICHHUE. Crnioco6b1 nepepaboTki
He)TH: meperoHKa, KPeKHHT (TEPMUYECKHH, KaTaTATHYECKHi), THponu3. IIpOAYKTEI IIepepaboTKH He(TH, UX PAMEHEHHE B POMBIILIEHHOCTE U B
6pITy. KaMeHHBIH yrolib | NPOJYKTHI €ro nepepaboTKH.

JKCIIepHMEHTATBHBIE METO/IbI H3YdeHHUs BEIECTB U MX [PEBPALICHHH: 03HAKOMICHHE C 06pasiiaMy TIACTMACC, KaydyKOB ¥ PE3HHBI, KOJICKIH
«Hede» B «YTOIBY, MOJIEIMPOBAHHE MOJIEKYIT YTIIEBOAOPOZIOB U rajnoreHONPOU3BOAHBIX, IPOBEACHUE IpaKTHYecKol paGoTHI: MONYYECHHE ITHIIEHA K

U3ydeHHUE €ro CBOMCTB.

Pacuérnple 3a1a9H.

BHIAHC/ICHAA 10 YPaBHEHHAIO XUMHUYECKOH peakiuy (Maccsl, 065EMa, KoNHiecTBa HCXOMHOTO BEINEeCTBA MIIM MPOAYKTa PeaKlHH 10 H3BECTHBIM
Macce, 06bEMY, KOMYECTBY OXHOTO M3 HCXOIHbIX BEMIECTB HIIH MPOXYKTOB peaKIiu).

Kucaopoicoaep kamue opranuyeckne coeJTHHEeHUs
IIpeaenbHEIE OAHOATOMHBIE CIMPTHL. MeTaHONI H 3TAHOIL: CTPOCHHE, (u3HMYECKHe ¥ XUMIYECKHEe CBOHCTBA (Peakuy ¢ akTHBHEIMH MeTaJlIaMH,

rajoreHoBoJopoaaMu, ﬁO—uOENOvu OpHMECHECHHE. WO.HOUO.HIEO CB43H MEXKy MOJEKYJIaMH CIHPTOB. howmoﬂwﬁo METaHoOJIa H dTaHoJIa Ha OPraHu3M
YEJIOBEKA.

MHOrOATOMHBIE COHPTHL. DTHICHITHKONb M TIMIEPHH: CTPOCHHE, (U3MYECKUE W XHMHHCCKHE cBOMCTBa (B3aMMOJICHCTBHE CO MIENOTHBIMH
MeTalIaMH, KA4eCTBEHHAs PeaKIys Ha MHOTOATOMHBIE CIMPTHI). JIeHCTBHE Ha OPraHu3M Hejl0BeKa. I[IpuMeHeHHe IUIEPUHA ¥ STHIEHTIAKOIL.

DeHOII: CTPOCHHE MONEKYIIbL, GU3HIECKUe H XUMUICCKHC cpoiictra. TokcuunocTs denoina. [[pumenenue GeHona.

Anpmerunpl ¥ kemousl. @opManbleruj, aueTaIbACTAA: CTPOCHHE, dusuueckue M XMMHYECKHE CBOHCTBA (peakuuH OKHCIICEMS H
BOCCTAHOBJIEHHUS, KAYECTBEHHBIE PEAKIIHH), IOTy4CHHE X IIPUMCHCHUC.



ONHOOCHOBHEIE TpENe/bHEE KapGoHOBEIE KMCIOTEL MypaBbhHAd M yKCycHa KHCJIOTHL: CTpoeHHe, (H3MYECKHe H XHUMHICCKHE cBo#icTBa
(cBoiicTBa, OOMIMeE A Kilacca KHCIOT, Peakins srepruKaImy), NONydeHne u npuvenenne. CTeapuHOBAT U ONCHHOBA KUCJIOTHI KaK Ipe/ICTaBUTENH
BBICIIAX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICIITHX KapGOHOBBIX KHCIIOT, HX MOIOIIEe ICHCTBHE.

Croxusie 3bUpE Kak IPOM3BOIHBIE KapOOHOBBIX KHCJIOT. Tuapoms CIOXHBIX 3(pupoB. JKupeL I'umponus XUpoB. IIpuMEHEHHE JKHPOB.
Buooruveckast poib JKHpPOB.

VTIIeBOJIBL: COCTAB, KIacCH(UKAIs yrIeBoi0B (MOHO-, - 1 nonMcaxapusl). I moxosa — [poCTEHIIMI MOHOCAXapU/L: 0CcoDEHHOCTH CTPOCHUA
MOJEKYJIbI, PH3HIECKHE i XUMUICCKHE cBo¥icTBa (B3aMMOIEHCTBHE C THIPOKCHIOM meu(1T), oKucIeHre aMMUAYHBIM PACTBOPOM OKCHZA

cepe6pa(l), BoCCTaHOBIIEHHE, OPOKEHHE IIIIOKO3BI), HAXOXK/IEHHE B NPHPOJIE, TIPUMCHEHHE, Gronormueckas ponb. GorocuHTe3. OpyKTO3a KaK
M30Mep IIIOKO3BL

Kpaxman # LEI0N03a KAk NPHPOJIHBIE IIOIHMMEpEL. CTpoeHne Kpaxmana H MeJUToNOo35L. DU3NYECKHe H XMMHYEeCKHe CBOWCTBA Kpaxmana
(THpOITH3, KA9eCTBEHHAs PEAKIHs C HOZIOM).

DKCIepUMEHTAILHEIE METOIBI H3YUCHHSA BEIMECTB H HX [IpEBPAIICHUHN: MMPOBEICHHE, HaOIo/IeHUE U OITHCAaHHE JIEMOHCTpaIHOHHBIX OIIBITOB.

rOpeHHE CIOUPTOB, KAaYeCTBCHHBIC PEAKIMA ONHOATOMHBIX CIIMPTOB (OKHMCIEHHE 3TaHONA OKCHAOM menu(I)), MHOTOaTOMHBIX CIIAPTOB
(B3aUMOZIEHCTBHE TJIMIEPHHA C THIPOKCHIOM menu(Il)), anpaerugoB (OKHCIEHHES aMMHAYHBIM PacTBOPOM okcuma cepebpa(l) ¥ THAPOKCHIOM
memu(IT), B3auMoNENCTBIE Kpaxmaia ¢ HOJIOM), IPOBE/ICHIAE NPAKTHIECKOH paboTHI: CBOMCTBA pacrBopa YKCYCHOM KHUCJIOTBI.

PacuéTHEle 3a/1a4H.

BEMHECIICHAS [0 YPABHEHHIO XMMHYECKO# peakiun (Maccel, 06BEMa, KONHIECTBA MCXOIHOTO BEINECTBA WM MPOJyKTa peakilii o H3BECTHBIM
Macce, 06BEMY, KOIMIECTBY OJHOTO A3 HCXOQHBIX BEIIECTB MIIA POAYKTOB pEaKIuu).

A3soTcojiepKaiue OpraHu4ecKHe COCIUHCHHA.

AMHHOKHCIOTHI KaKk aM(pOTEepHBIE OPraHU4eCKHe COCHUHCHHI. Du3Hgeckre ¥ XHMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha MPUMEPE FIIAIAHA).
Brolormyeckoe 3HaueHne aMuHOKHCIOT. [TenTuspl.



BeNKi KaK NpEPOIHBIE BEICOKOMONCKYIIAPHBIC COCIUHCHH. [leppuunas, BTOPHYHAA M TPETHIHAS CTPYKTypa GenkoB. XMMHYECKHE CBOUCTBA
6eKoB: THAPOJIM3, JCHATYpallks, KageCTBEHHBIC PeaKIliy Ha GenKy.

Uﬁoﬂmwmgomﬂmbvﬁvﬂo MEeTOABI H3YUYEHUS BEIECTB U UX ﬂumwﬁgmﬁﬁm” HabOroJieHHe | ONMCAaHHE JIEMOHCTPALMOHHBIX OIIBITOB: JIcHATypalHi

GelTkoB TIPH HArPEBaHHUH, [IBETHBIE PEAKIHH OENKOB.
BhICOKOMOIEKYJISPHBIE COCIHHEHHS

OcHORHBIE NOHATHA XAMHH BBEICOKOMOJICKYJIAPHBIX oooﬁ._‘mm—mﬁﬂm” MOHOMEP, TOJHMED, CTPYKTYypHOC 3BE€HO, CTENEHL HnoIMMEpH3alHy, CpeIHsLL
MOJIEKYJIsIpHasg Macca. (OCHOBHEIE METOJIBEI CHHTE3A BEICOKOMOJIEKYJIAPHBIX coeIHHeHHI — MOTAMEepH3aIii ¥ ITOJIHKOHICHCAIIHA.

DkcOepHMEHTAIBLHBIE METOJIBI H3YICHHUA BEIECTB U HX hU@wUNEQNEMH O3HAKOMIICHHE C Omﬁmuﬂmzmm NPHAPOIHBIX H HUCKYCCTBEHHBIX BOJIOKOH,
miaacTMace, KayayKoB.

MexnpeIMeTHBIE CBA3H.

Peau3ariys MEXIPEJAMETHBIX CBA3€H NPH U3YUCHUH opraanyecKoi xumuy B 10 Kimacce OCYIEeCTRIACTCH yepe3 UCTIOIb30BaHUE Kak obmux
eCTeCTBEHHO-HAYUHBIX NOHATAMN, TaK U IOHATHH, SBIIIONIMXCA CHCTEMHBIMH JUIS OTHEBHBIX IPEAMETOB €CTECTBEHHO-HAYTHOTO HHKJIA.
O611He eCTeCTBEHHO-HaYYHBIE TIOHATHA: SIBICHUC, Hay4HBIH (aKT, TMIOTe3a, 3aK0H, TEOPHL, AHAIHS, cuHTe3, Knaccudukanys, IepHOIAIHOCTD,
HabmoeHIe, H3MEPEHHAE, SKCIIEPHMEHT, MOJICIIPOBAHHUE.

duauKa: MaTepus, SHEPIUs, Macca, aToM, JNEKTPOH, MOIIEKyIa, SHEprHe BeIecTBa, PH3MIECKUE BETMIUHE! U C/IHHLE] HX U3MEPEHU.

BHONOrHS; KIeTKa, opranusM, bnocdepa, 0OMEH BEIIECTB B OPTaHH3ME, dorocuuTe3, GHOTOTHIECKH AKTHBHBIC BCIICCTRA (6enxu, yrieBOJIEL,
KUpbI, HepPMEHTSI).

T'eorpadus: MUHePAJIBI, TOPHBIE IOPOJIEL, TOJIE3HBIE HCKOTACMBIC, TOILTHBO, PECYPCHI.

TexHOJIOTHA: ITHIIEBBIE IIPOIYKTEI, OCHOBBI panuoOHAIBHOTO MHATAHK, MOIOIIIKE CPEACTRA, JIeKapCTBEHHEIC H KOCMeTHYECKHEe Mpenaparsl,



MaTepHabl B3 HCKYCCTBEHHBIX M CHHTETHYECKAX BOJIOKOH.
11 KJIACC
OBILASI 1 HEOPTAHUYECKAA XUMMA
Teoperudeckue 0CHOBbI XHMHH
Xymudeckuit sieMeHT. AToM. SIpo aToma, H30TOIbL. DNEKTpoHHast 000I0UKa. DHepreTHUeCckue yPOBHH, IOTYPOBHA. ATOMHEIE opbuTany, s-,

p-, d- smemenTEL. OCOOEHHOCTH paclpeieNeHus EKTPOHOB MO opOHTaNAM B aTOMax JIEMEHTOB MEPBBIX YETHIPEX NCPHOJIOB. DieKTpCHHAs
KOH(UTrypanus aTOMOB.

ITeprommyeckuii 3akoH U ITlepronuyeckas CHCTEMa XHMIIECKUX STIECMEHTOB JI. I. Menneneesa. CBsi3b IEPHOAMIECKOr0 3aKOHA H

IlepHOIAYeCcKOl CHCTeMEI XUMAIecKuX dnemMenToB JI. K. MeHieneeBa ¢ COBPEMEHHOM TeOpHeH CTPOSHHs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUA
CBOMCTB XMMHMYECKHX 3IEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX H CJIOKHBIX BEIIECTB IO IPYIIaM ¥ MNEPHOAAM. 3HaveHne MEePUOUICCKOr0 3aK0Ha B
pPa3BUTHH HAYKH.

CrpoeHHe BemecTBa. XWMHUYecKas CBf3b. BBl XHMHUYECKOH CBA3H (koBaJleHTHAs HeNonfApHas W IOJIApHAd, HOHHAd, MeTaJuTHdecKas).
MexaHU3MEl 00pa30BaHMs KOBAICHTHOM XHWMHYECKOM cBssu (OOMEHHBIA H JOHOPHO-AKIENTOPHEN). Bonoposnas CBs3b. BaleHTHOCTE.
JIeKTPOOTPHIIATENBHOCTE. CTeneHb OKHUCIeHus. VIOHBI: KaTHOHBI ¥ aHHOHEL

BelecTBa MOJIEKYIIPHOTO H HEMOJIEKYIIIPHOTO CTPOEHHSL. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIIB KPUCTAIUTHYECKHUX PEIETOK.

3aBHCHMOCTH CBONCTBA BEINECTB OT THITA KPHCTAUIMIECKOH PEIIETKH.

ITongaTHe O NUCIEPCHBIX CHCTEMAX. HcTHHHBIE H KOJUIOUIHEIE PaCTBOPEL. Maccopas 1o BelecTBa B pacTBOPE.

Knaccu(puKamnys HeopraHWdeckux coenuHeHuid. HoMeHKiaTypa HEOPraHHHYECKUX BEIISCTS. [eHeTH9ecKas CBA3b HEOPraHWYECKHX BEIICCTB,
NPUHAUIEKAINUX K Pa3IMIHbIM KIIaccaM.



Xummgeckas peaxnus. Knacciubukanus XMMAYECKHX Peakiii B HEOPraHM4EeCKON M OPraHHYecKOH XMMUHA. 3aKOH COXPAaHEHHA MACCHI BEIIECTB,
3aKOH COXpAHEHHs ¥ TIPEBPAICHHS SHEPI UM IIPH XUMHIECKHX PEAKITHAX.

CKOpOCTH PEaKIH, €& 3aBHCEMOCTH OT PasIMIHBIX (pakropoB. OGpaTHMbIE peaKLKH. Xumugeckoe paBHoBecHe. DaKTOPHI, BIUSIONIHKE Ha

cocTosiHHe xuMmudeckoro pasHoBecus. [Ipunnun Jle [latense.

DeKTpONHTHYeCKas aucconuanyst. CHIbHBIE B cabble 31ekTponuTsl. Cpeaa BOXHEIX PACTBOPOB BELICCTB: KUCHIAs, HeHWTpaIbHas, [TeJ0YHad.

OKHCIIUTENBHO-BOCCTAHOBUTEILHEIE PEAKIIAH.

DKCIepHMEHTaIbHbIE METOJbl M3Y4eHHs BEIECTB M WX TNPEBDAMICHHH: AEMOHCTpALHi tabmun «Ilepuopmdeckas CHCTEMa XHMHWYCCKHX
3]IEMEHTOB iR WU. Menneneesay, A3y4YeHHE Mozenel KPUCTAITTHIECKHX pemeToK, HaO0JeHAE
¥ OMHCAHME TEMOHCTDAIMOHHBIX H 1aGOpaTOpPHBIX OIBITOB (PA3NOXKEHHE MEPOKCHIA BOAOPOJA B MPUCYTCTBUY KAaTalM3aTopa, ONPEACIICHHS cpenpl

PacTBOPOB BEINECTB C IIOMOIBIO YHHBEPCAIBHOIO HMHIMKATOPA, PEAKIMH HOHHOIrO o6MeHa), TIpoBeieHHME NpaKTUdeckod paboTel «BiEiHue
Pas3IHYHBIX (paKTOPOB HA CKOPOCTh XMMAYECKOH PeaKIHm).

PacuéTHI 10 YpaBHEHHAM XMMHUYECKHMX PEaKl|ii, B TOM IHCIEe TEPMOXUMUYECKHE PACYETE], PACYETHI C HCIOMH30BAHUCM TIOHATHA «MaccoBaf
JIOJISI BEIIIECTBAY.

Heopranuveckas XUMHA

Hemerains:, TTonoxkenre HeMeTauios B Ilepromideckoi cucteme xumudeckux snementos Jl. M. Menneneesa u 0COOEHHOCTH CTPOEHHM
atoMoB. DH3MYECKHEe CBONCTBA HEMETAIIIOB. AJUIOTPONA HEMETAJIOB (Ha IIpUMEpEe KHUCIIOpo/a, CEphI, docdopa u yriepoza).

XpMHUECKHe CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TANOTEHOB, cephl, a3oTa, (ocdopa, yrieposa W KPEMHHS) W MX COSTMHEHHH (oxcHIIOB,
KHCIIOPOACOAEPK AKX KHCIIOT, BOAOPOAHBIX COETHHEHHH).

IIpuMeHeHN e BaKHEHIINX HEMETAIIOB ¥ MX COE/IHCHHIA.
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