MKOY «npuHcKas cpennsisi o0meo0pa3oBaTenbHas MKOJIa
Karaiickuii MynununansHbiid okpyr Kypranckast o6mactb

IIpunsto na UMC YTBepxIeHo
IIpoTokos Ne 1 ot JIMpeKxTop MKOIbI
«31» aBrycra 2024 rona Bepesuna O.B.

[puxa3z Ne 277/1 ot
«31» aBrycra 2024 rona

PABOYAS ITPOT'PAMMA
Mo XUMHUHU
10-11 kiaaccesl

CocraBuTenu:
INamxuesa H.W., yaurens XxumMmuun

2024 ron



MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma 1Mo XUMUM Ha YpPOBHE cpenHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3axkoHa ot 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoit ®Deneparmmy,
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHA (enepantbHON 00pa30BaTENbHON MPOTPAMMBI CPEIHEro OOIIEero
obpazoBanus (POIlI COO), npeacraBieHHbix B DepepadbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenuu mpernojaBaHus yueOHOTO npenmeTa «XuMus» B 00pa3oBaTeIbHBIX
opranmzanusix Poccuiickoit ®enepanuu, peaqu3yroluX OCHOBHBIE 00pa3oBaTeIbHBIC MPOTPAMMBI, U
OCHOBHBIX I0JIo>keHUH «CTpareruu pa3Butus BocnuTanus B Poccuiickoit ®denepaunn Ha nepuon 1o 2025
roaa» (Pacnopspkenne IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOM0B K pa3pabOTKe MNpOrpaMMbl 1O XHUMHH, K OIPEICICHUIO OOIIeH CTpaTeruu
00Oy4eHHs, BOCIIUTAHUS M PA3BUTHUS OOYYaIOUIMXCSl CPEACTBAMU ydeOHOTO mpeamera «Xumus» s 10-11
KJIacCOB Ha  0a30BOM YpPOBHE COCTaBWJM KOHIeNTyaubHble TmosokeHus @OIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJied, coJepXkaHMsl, pe3yabTaToB o0OydeHus U TpeOOBaHMM K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHME, TMOJTYy4aeMO€ BBIITYCKHUKAMU 0O0Ie00pa3oBaTeIbHON OpraHu3aluy,
SBIISIETCSI HEOTHEMJIEMOW YacThi0 MX 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEPIIAIOIIMM JTAloM peai3aliy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX IEJIOCTHOW CHUCTEME
XAMUYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KacaloTCs IIO3HAHUS 3aKOHOB MPHPOJBI, (OpMUpPOBAHHS
MHUPOBO33PECHUSI U OOMIeH KyJIbTYphl YeJOBEeKa, a TaKXKe JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOpPOBBIO U MPHUPOJHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydaroluxcs Ha YpPOBHE
cpenHero ooOuiero oOpa3oBaHHs CpeACTBaMHU y4eOHOTo IpenMera «XHUMHs», COJIepKaHue U MOCTPOEHHE
KOTOPOTO OIpENeNIeHbl B MPOTpaMMe MO XHMHH C YY4ETOM CHEIU(PHUKH HAyKW XUMHH, €€ 3HAYCHHsS B
MO3HAHWY TIPUPOJBI U B MaTEPHATBHOHN XKU3HU OOIIECTBa, a TaKXkKe ¢ YIETOM OOIIMX IIeJiei W TPUHIIUIIOB,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpemHero oomiero oOpasoBanHusi B Poccuiickoii
denepanuu.

XUMHUSL Kak »SJEMEHT CHCTEMbl E€CTECTBEHHBIX HAyK HUIpaer ocoOyl pojib B COBPEMEHHOM
IUBWIM3AIIMM, B CO3JaHWM HOBOW 0a3pl MaTepHalibHOW KyJabTypbl. OHa BHOCHT CBOM BKJIaa B
(GbopMHUpOBaHHE PALMOHATIBHOIO HAYYHOTO MBIIIJIEHHUSA, B CO3/JaHUE IEJIOCTHOrO MpEACTaBIeHUs 00
OKpYXKaloIlleM MHUpe KaKk O €IUHCTBE MPHUPOJBl U YEIOBEKa, KOTOpoe (POpMUpPYETCS B XUMHHM Ha OCHOBE
IIOHMMAaHUS BEIIECTBEHHOIO COCTAaBAa OKPYXAIOIIEro MHpa, OCO3HAHMS B3aUMOCBA3M MEXKIY CTPOECHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3auMoOJeNCTBYs ¢ IPYTMMHU €CTECTBEHHBIMU HayKaMM, XMMMsl CTajla HEOThEMJIEMON YacThbIO
MHUPOBOM KyJIbTYpPbI, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOTO TPYyAa M JKU3HU KaKJIOr0 4jeHa OOIIecTBa.
CoBpeMeHHas XUMUS KaK HayKa CO3HU/aTellbHasi, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBJeHA Ha pelleHHe
rJI00AJIbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHs YEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MMIIEBOH,
9KOJIOTHYECKOH 0€30MaCHOCTH U OXPaHbl 3J0POBbS.

B cootBercTBHM ¢ OOLIMMHU LENSAMU M IPUHLMIAMHU CPEJHEro oOuiero oOpa3oBaHMs COJEpKaHHE
npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YpOBEHb W3YUEHMs) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYIBTYPHYIO IMOAIOTOBKY OOy4aromuxcs, HEOOXOAUMYIO MM JUIs BBIPAaOOTKHM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B KH3Hb COLUYMA, HPOJODKEHHMS OOpa3oBaHMs B pa3IMYHbIX
001acTsaX, He CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMeTa «XuMus» SBISAIOTCS 0a30Bble Kypchl — «Opranuyeckas XUMHA» U
«O0mmas 1 HeopraHMYecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUSI KOTOPBIX SIBJSIOTCSI OCHOBBI
6a30B0il Hayku: cucTeMa 3HaHUH [0 HEOPraHMYECKOW XUMUHM (C BKIIOYEHHUEM 3HaHUH K3 00LIe XuMum) u
opranndeckoil xumun. @opMupoBaHUe AaHHON CHUCTEMbl 3HAHWH NMPHU U3Yy4EHUH NpeaMeTa oOecredrBaeT
BO3MO’KHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3usl BEIIECTB HAa OCHOBE OOLIUX MOHATUH, 3aKOHOB U TEOPH
XUMUH.

CrpykTypa cojaepkaHusi KypcoB — «Opranuueckass Xumusi» 1 «OOIIas U HeopraHudeckas XUMUsD)
copMHpOBaHa B IPOrpaMMe 10 XMMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/ia K U3y4eHHI0 y4eOHOro Marepuana
U 00yclOBJIeHA HCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAHUM Ha OINpPeNesEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4ecKOil XMMHUHM BeIeCTBa PacCMaTPUBAIOTCS Ha YPOBHE KIIACCHYECKOM
TEOPUH CTPOEHUS OPraHMYECKUX COEAMHEHHH, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX M AIIEKTPOHHBIX
MPEJCTaBICHUN O CTpOeHUH BemlecTB. CBeieHUs 00 M3yyaeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTHH —
OT YIJIEBOJOPOJOB 10 CJIOKHBIX OMOJOTMYECKH AaKTHBHBIX COEQUHEHUH. B Kypce opraHmueckoil Xumuu



MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs IE€pPBOHAYAIbHBIC
MIPEJICTABJICHHUS] O XUMHYECKOW CBS3M, KJIACCU(DUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMWCTB
BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOH PeaKIIHu.

[Tox HOBBIM YTJIOM 3pEHUS B MpeaMeTe « XUMUs» 0a30BOr0 YpOBHS pacCMATPUBACTCS U3YUCHHBIN Ha
yYpOBHE OCHOBHOTO OOIIEro oOpa30BaHMs TEOPETUYECCKHA Marephal M (PaKTOJOTUYECKHE CBEICHUS O
BEIIECTBAX M XMMHYECKOW peakmmu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuvecKas XUMUsD)
o0OyJaromuMcsi  MPEIOCTaBISIETCST BO3MOJKHOCTH  OCO3HATh 3HAUCHHE TEPHOJMYECKOrO 3aKOHA C
OOIIETCOPETHUECKUX M METOJOJOTUICCKHIX MO3UIUH, TIy0Ke MOHATh UCTOPUICCKOE M3MCHEHHE (PYHKITUH
3TOTO 3aKOHA — OT 000OIIAIOIICH IO OOBSICHSIONMICH U TIPOTHO3UPYIOIICH.

Ennnas cucremMa 3HaHMH O B@XHEWIIMX BEUIECTBAX, WX COCTABE, CTPOEHHUH, CBOMCTBaX U
MPUMCHCHHH, a TaKKEe O XUMUYCCKHX pEaKIHIX, WX CYIHOCTH H 3aKOHOMEPHOCTSX IPOTEKAHUS
nononHsierca B kKypcax 10 u 11 ximaccoB aneMeHTaMH cOJepkKaHHs, UMEIOUIUMHU KYyJIbTYPOJIOITMUECKUN U
MIPUKIIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TIOHUMAHHUIO B3aUMOCBSI3H XUMHHU C JPYTUMHU HAYKaMH,
pacKpeIBalOT €€ poJib B IIO3HABATEIBHON M TIPAKTHYECKOW JESITETHPHOCTH YeJOBEKa, CIIOCOOCTBYIOT
BOCITUTAHHWIO YBAXXEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU M MPAKTHUCCKHUX TMPUIIOKESHUN XUMUH,
MTOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX
C XHMHCH, KPUTHYECKH OCMBICTHBAThL MH(DOPMALNIO M TPUMEHSTh €€ JIJIsl MMOTIOJHEHUS 3HAHWUMN, PEIICHUS
MHTEIUICKTYaJIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3a1ad. B menoMm conmepkaHue y4eOHOTO
npenMera «XUMUSD JTAHHOTO YPOBHS HW3YyYEHHUs OPHUEHTHPOBAHO Ha (OPMHUPOBAHUE Y OOYJAIONTUXCS
MHPOBO33PEHYECKON OCHOBBI JUISI IOHMMaHUs (PUI0COPCKUX WIeH, TaKUX KakK: MaTepUaIbHOE EIMHCTBO
HEOPraHUYeCKOT0 W OPTaHWYECKOTO MUPA, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM U CTPOCHHEM,
MMO3HABAEMOCTh TPHPOJHBIX SBJICHUH ITyTEM JKCIEPHUMEHTA M PEHICHUS MPOTUBOPECYUN MEXTY HOBBIMH
(dakTaMd W TCOPETHUYCCKUMH TIPEINOCHUIKAMH, OCO3HAHUE POJM XHMHH B PEIICHUU SKOJOTHYCCKUX
mpo6JieM, a TakKe IPoOIeM COepeKEHUS IHEPTETUUECKUX PECYPCOB, CHIPHS, CO3/IAHUS HOBBIX TEXHOJIOTHH H
MaTepHasoB.

B mnyane pemieHuss 3amad BOCHMTAHUS, Pa3BUTHS W COLMATU3AaLUU OOY4YaIOUIUXCS TPUHSATHIC
MPOrpaMMOI IO XUMUH TOJIXObI K ONPENETICHHUIO COJEPKAHUS U TIOCTPOCHUS MPEeAMETa MPeyCMaTPUBAIOT
(dbopMHpOBaHHE YHUBEPCATbHBIX YUEOHBIX NEHCTBUIl, MMEIOMKX 0a30BO€ 3HAYEHHE JUISI PA3IUYHBIX BHUJIOB
NESTEPHOCTH: PEIICHUS TpoOsieM, TOWCKa, aHanmu3a W o0paboTku WHGOpMAIMH, HEOOXOIWMBIX s
MPUOOpPETEHUs ONbITa MPAKTUYECKON U UCCIeI0BATENIbCKON e TEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MMO3HAHUU XUMUHU.

B npaktuke npenogaBaHus XMMUU KaK HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MPU ONPEICICHUU COJEPKATEIbHON XapaKTePUCTHKHU Iesiel H3ydeHHs
IpeaMeTa HalpaBiIeHHEM IEPBOCTENCHHONW 3HAUMMOCTH TPAJUIIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON IEATEIbHOCTH YelIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbhl. C METOAMYECKOM TOYKM 3PEHUs TaKOW MOAXOH K
OTIpEe/IeNICHUIO 1eJIel N3YyUeHUs ITpeIMeTa SBISETCS BIOJIHE OMPaBIaHHbIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIABHBIMHU IIENISIMU H3YYEHHUs IpeaMera «XUMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

e (opmupoBaHUE CHCTEMbl XHUMHYECKUX 3HAHUI KaK BaKHEUIIEH COCTaBIISIONICH €CTeCTBEHHO-
HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIFOYEBBIE MOHATHS, GyHIAMEHTAIbHbIC 3aKOHBI
U TEOPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M MOHHMAHHUE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C UCTOPHEH MX pa3BUTUA H
CTaHOBIICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOaX MO3HAHUS BEIIECTB M XUMUYECKUX
peakiuii, HEOOXOAMMBIX JUIsI TPUOOPETeHUs YMEHHH OPHEHTHPOBATHCA B MHUPE BEIIECTB U
XMUMHYECKUX SIBJICHU, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U IOBCETHEBHOM JKU3HH;

e pa3BUTHE YMEHUN M CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM U OOBSICHEHHEM
XMUMHYECKOTO SKCIIEPUMEHTa, COOIII0IEHUEM TPaBUIT O€30M1aCHOTO OOpAIIeHHsI C BEIIECTBAMH.

Hapsiny ¢ aTuMm, comepkarenbHas XapaKTepUCTHKA IeNiel U 3a/1a4 U3Y4EeHHUs MpeIMeTa B MporpamMmme
M0 XMMHH YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBHH C HOBBIMHU MPHOPUTETAMU B CHUCTEME CPEIHETO
obmiero oOpaszoBanusa. CerofHs B MpemoJaBaHUM XUMHH B OOJbIIEH CTENEHH OTHAETCS MPEANOYTCHUE
MPAKTUYECKOW KOMIIOHEHTE COJepKaHus OOydeHHUs, OpPUEHTHUPOBAHHOW HA TOJATOTOBKY BBIITYCKHHKA



00m1eo0pa3oBaTeNbHON  OpraHu3alMy, BIAJACIONIETO HE HA0OpOM 3HAaHUH, a (YHKIHOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHSIMH AKTHBHOTO IOJIYYEHHUS 3HAHUW W TPUMEHEHUS HX B
peATbHOM JKU3HM IS PEIICHUS TPAKTUYECKHUX 3a1a4.

B cBs13u ¢ 3TUM Ipu M3ydeHUH MpeaMeTa «XUMES JOMHHHPYIONIEE 3HAYCHHUE MPUOOPETAIOT TaKue
LeJH | 33J1a4H, KaK:

amanranus OoOyJarommXcsi K YCJIOBHSM JWHAMUYHO pPAa3BUBAIONIETOCS Mupa, (HopMUpOBaHHE
WHTEJUICKTYalbHO  Pa3BUTOH  JIMYHOCTH, TOTOBOM K  CcaMOOOpa3oBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITSIILBHOMY TIPHHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KHU3HCHHBIX CUTYAIUSX, CBSI3aHHBIX C
BEIIECTBAMU M UX PUMEHCHHEM;

dbopMupoBaHHE Y OOYYAIOIIMUXCS KIFOYEBBIX HABBIKOB (KITIOYCBBIX KOMIICTCHIINN), HMMEOIIUX
VHUBEPCAJIbHOE 3HAYCHUE IS PA3IMYHBIX BUJIOB JCATEIHHOCTH: PEIICHUS MpoOJieM, TOWCKA, aHAIN3a H
o0paboTkn umHpOpPMANH, HEOOXOIUMBIX UIS MPUOOPETCHHS OIBITa JCATEIHHOCTH, KOTOpas 3aHMMACT
BOKHOC MECTO B TIO3HAHWHM XHMHH, a TaKKe JUISl OINEHKHA C IO3WIUH 3KOJOTHYEeCKOH O0e30MmacHOCTH
XapaKTepa BIUSHUS BEIIECTB M XUMUYECKHX TPOIIECCOB HA OPTAHNU3M YeJIOBEKA U IPUPOIHYIO CPEIY;

pa3BUTHE TIO3HABATEIIHHBIX HMHTEPECOB, WHTCIUICKTYaJbHBIX M  TBOPYECKUX CIOCOOHOCTEH
00yJaronuxcs: CoCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh HOBBIC 3HAHWS MO XHMHH B COOTBETCTBHH C
KU3HEHHBIMH MTOTPEOHOCTSIMH, MCIIOJIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUN IS TIOWCKA H
aHaJIN3a Y9eOHOW M HAYIHO-TTOMYIISIPHON MH(POPMAITIH XUMHUIECKOTO COJICPIKAHMUS,

dbopMHpOBaHHE W pa3BHTHE Yy OOYJAIOMIMXCS AaCCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaOJIOIaTeILHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH, MPH
TUTAHUPOBAHUH | MTPOBEJICHUN XUMUYIECKOTO IKCITEPUMEHTA,

BOCITUTaHWE Yy OOYYAIOMUXCS YOSKJIEHHOCTH B TYMaHUCTHYECKOW HAIPABICHHOCTH XUMUH, e
BOKHOW POJM B PEHICHHH TJIOOATBHBIX MPOOJEM palMOHAIBLHOTO IMPUPOIOIIOIE30BAHUS, TOMOJHCHUS
JHEPreTHYCCKHUX PECYPCOB U COXPAHECHHS TIPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOMMOCTH OEpPEeKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3/I0POBbIO, a TaKyKe MPUOOPETEHUs OMbITa UCIOIb30BAHUS MOTYyYEHHBIX
3HAHWUU [T IPUHSTHS TPAMOTHBIX PEIICHUH B CUTYAIUAX, CBSI3aHHBIX C XMMHUUECKUMHU SIBJICHUSMHU.

B ydyeObHOM mmane cpemnero oOmiero oOpazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHSI BXOIUT B
COCTaB IMpeIMeTHOM 06acTi «EcTecTBeHHO-HAYUYHbIE TIPEIMETHDY.

OO6miee yucioO 9acoB, OTBEACHHBIX IJIsi M3YUYCHHS XUMHM, Ha 0a30BOM ypPOBHE CPEIHETO OOIIEro
obOpasoBanusi, coctapisieT 68 yacoB: B 10 kinacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1 yac B
HEJIEIIO).

COJAEPKAHUE OBYUYEHUA

10 KJIACC
OPI'AHHUYECKAS XUMUS

Teopernyeckne 0CHOBbI OPraHUYeCKON XMMHUU

[IpenMer opraHMyYecKOW XUMHUHU: €€ BO3HHMKHOBEHHE, PAa3BUTHEC W 3HAYCHHE B IOJYYCHUU HOBBIX
BEIICCTB U MaTepHalioB. Teopus CTpOCHHUs OpraHMYecKux coeaumHeHuit A. M. ByriepoBa, €€ ocHOBHbIE
nosokeHust. CTpykTypHbie (OpMyIibl OpraHHYecKuX BemiecTB. ['oMonorus, nsomepus. XUMHUUYECKas CBSA3b B
OPraHMYECKUX COCAMHECHHUIX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiIaccUpUKAIMM OPraHWMYECKHX BellecTB. HoOMEHKIaTypa OpraHMYeCKHX
CoeIMHEHUN (cUCTeMaThyeckasi) W TPUBHAJIbHBIC HAa3BaHUsA BaKHEWMIIUX TPEJACTABUTENCH KJIacCOB
OpPraHMYECKUX BEIECTB.

DKcIepuMEHTAIbHBIE METOJIbl U3YYEHHS BEIIECTB M MX IMPEBpAIlleHUi: 03HAKOMJIEHHE ¢ 00pa3iaMu
OpraHMYECKUX BEIECTB U MaTepualaMyd Ha X OCHOBE, MOJICTMPOBAHUE MOJIEKY]l OPTaHUYECKUX BEIIECTB,
HaOMOJIeHNe U OMHUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB MpPU
HarpeBaHuu (TIaBJIeHUe, 0OyTrIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUN pal. MeTaH M 3TaH — MPOCTEHIINE MPeICTaBUTENN
aJIKaHOB: (PM3MUYECKUE U XUMUYECKHE CBOIMCTBA (peakluy 3aMeIICHUs ¥ TOPEHHsI), HaX0XKACHUE B MIPUPOJIE,
MOJIy4YeHUE U TIPUMEHEHHE.

AJKEHBI: COCTaB W CTPOCHHE, TOMOJOTHYECKUU psiA. OTHIEH W NPONWIEH — MpocTeime
MPEJICTAaBUTENM  allKeHOB:  (M3MUECKMEe U  XMMUYECKHE CBOWCTBA  (peakiuu TUIPUPOBAHUSA,
raJIOr€HUPOBAHUS, THIPATALIMN, OKHCIECHUS U MIOJMMEPHU3AIINN), TOTyYeHUE U IIPUMEHEHHE.



Ankamuensl: Oyramuen-1,3 um merunOyragauen-1,3: cTpoeHue, BakHEHIIME XMMHUYECKHE CBOWCTBA
(peakuus nonuMepusanun). [loryueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, T'OMOJIOTMYECKUH psl. AUETWIEH — IpOoCTEHIINI
MIPEJCTaBUTEINb AIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (peakuy r'uIpHPOBaHNS,
raJIoreHUPOBAHUS, TUIpAaTallil, TOPEHNUS ), IOIYYEHUE U IIPUMEHEHUE.

Apensl. benzout: cocras, crpoeHne, GU3NYECKue 1 XMMUYECKHE CBOMCTBA (peaKuy raJloreHUPOBAHUS
W HHUTPOBaHUS), MOJIyYCHHE W TPUMEHEHHUe. T0nyon: cocmas, cmpoeHue, @uauyecKue U Xumudeckue
ceolicmea (peakyuu 2an02eHUPOBAHUS U HUMPOBAHUs), NoaydYeHue u npumeHnerue. TOKCUYHOCTh apeHOB.
I'enernueckas cBs3b MEXKIY YIJIEBOJOPOAAMHU, IPUHAIEKAIIUMHU K Pa3IMUHbIM KJIaccaM.

[TpupoHBIE HCTOYHHUKH YIIIeBOAOPOAOB. [Ipupoanslii a3 u monyTHele HeTsHBIE Ta3bl. HedTh n eé
npoucxoxacaue. CrocoObl nepepaboTku HePTH: MEeperoHka, KPEeKUHT (TCPMUYCCKHM, KaTATUTUYCCKU),
nuponu3. [IpoxykTel mepepaboTku HeTH, WX MPUMEHEHHWE B MPOMBIIIJICHHOCTH U B ObITy. KamMeHHBIH
YTOJIb U TIPOJIYKTHI €0 MepepadOTKH.

DKcrepuMEHTANIbHbIE METO/Ibl U3YyUEHUsI BEIIECTB M MX MPEBpAlllEHUIl: 03HAaKOMJIEHHE ¢ 00pa3liaMu
lacTMacc, KaydyykoB M pe3uHbl, kojulekuuu «Hedts» u  «Yromb», MOAETUPOBAHHE MOJEKYI
YIJEBOJAOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKOW pPabOThI: MOTyYE€HUE STUJIEHA U
W3yYECHHUE €r0 CBOMCTB.

Pacuérneble 3aaum.

Bobrunicnenuss mo ypaBHEHMIO XHMHYECKON peakuuu (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO
BEIECTBA WJIM MPOAYKTa pEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WK IPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xanme oprannyeckue coeiMHeHUs

[IpenenbHble OAHOATOMHBIE CIUPTHI. METAaHON U ATAHOJ: CTPOEHHE, (PU3NYECKUE M XUMHUYECKHE
CBOMCTBa (peakluu ¢ aKTUBHBIMU MeTajlJlaMu, T'aJIOT€HOBOJIOPOJIaMu, TOpeHue), mpuMeHenue. BogopoaHsie
CBSI3M MEXy MOJIEKyJlaMU CIUPTOB. JlelicTBHe MeTaHOoa U ATaHOJIa Ha OPraHU3M YeIoBeKa.

MHoroaToMHble CHUPTHL. ODTHJICHTJIMKOIb W TJIMLEPUH: CTpOeHUe, (U3NYECKHe U XUMHUYECKHUE
CBOMCTBa (B3aMMOJEICTBHE CO IIEJIOYHBIMU METaJUIaMM, KayeCTBEHHas peaklus Ha MHOrO0aTOMHbIE
cnupthl). JlelicTBUe Ha OpraHu3M 4esoBeka. [IprMenenue riaumepruHa U 3TUICHIIMKOJIS.

®deHoJI: CTpOEHHE MOJICKYJIbl, (U3UYECKUE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoJIa.
[Ipumenenue ¢eHoa.

Anbnerunpl U xemownvl. DopManbAeryj, aleTAIbICTU]I: CTPOEHUE, (U3MUECKHEe U XUMHUYECKHE
CBOMCTBa (peaKuy OKUCICHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIMH), IOJIydeHIEe U TPUMEHEHUE.

OAHOOCHOBHBIE TpeeabHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHasl KHCIIOTBI: CTpPOEHHE,
¢busznueckue U XUMUYECKHe CBOMCTBa (CBOMCTBa, 00mIMe JUIsl Kiacca KUCIIOT, peakius 3TepU(HKaIH),
noyiyueHue u npuMmenenue. CreapuHoOBasi U OJICMHOBAsI KUCIOTHI KaK MPEACTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCTOT. Mblla Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, MX MOIOIIIEe ACHCTBUE.

CrnosxxHble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 ciioxHbix 3¢upoB. JKupsl.
I'unponus xupos. [Ipumenenue xupos. bruonoruyeckas poyb KUPOB.

VYrneBoapl: cocraB, Kiaccuukamus yrieBoaoB (MOHO-, AM- M moiucaxapuabl). [nmokoza —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKHE U XUMHYECKHE CBOMCTBa
(B3aumopeiicteue ¢ ruapokcuaom Mmemu(ll), okucienne ammuadHBIM pacTBOpoM oOkcmuga cepebpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bI), HAX0XJEHUE B MpPHUPOJE, MPUMEHEHHE, OUOoJIoTHYecKas pOJb.
®ortocunTe3. PpykTo3a Kak H30Mep TITIOKO3HI.

Kpaxman u nemironosa kak npupoaHbie nmoauMepbl. CTpoeHHne Kpaxmana U HeJUTIoIo3bl. Ou3ndeckue
Y XUMHUYECKUE CBOMCTBA Kpaxmala (TUIPOn3, KaueCTBEHHAs! PEaKIUs C HOAO0M).

DKcnepuMEeHTaIbHbIE METO/Ibl U3yUEeHHUsl BELIECTB U UX MPEBpALleHUi: NpoBeieHUe, HAOI0AeHuEe U
OTIMICaHHE IEMOHCTPAIIOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIMH OJJHOATOMHBIX CIIHUPTOB
(oxucnenue srtaHona okcugoMm Meau(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJCHCTBHE TIUIEPUHA C
ruapokcugom Meau(ll)), anpaerumoB (oKucieHWE aMMHAYHBIM pacTBOpoM oOkcuaa cepebpa(l) wu
ruapokcugom meau(ll), B3ammoneiicTBue kpaxmansa C HOJOM), TPOBEACHHE MPAKTUYECKOW pPabOTHI:
CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérneie 3anaun.




Bbruncienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM TPOJYKTAa PEAKLIMU IO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIHBIX
BELLIECTB WJIN IPOAYKTOB PEAKIIIH).

A3oTcozeprKale OpraHn4eckiue COeqMHEHMUS.

AMHHOKHCIIOTHI KaK aM(oTepHbIe Opranndeckue coennHeHns. Puzndyeckne u XMMUYECKHUEe CBOMCTBA
aMUHOKHCIIOT (Ha IIpuMepe NIMLKHA). bruojornueckoe 3HaueHre aMUHOKUCIIOT. [lenTuab.

benku xak mpuposHbIE BBICOKOMOJIEKYNIIpHBbIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TpeTUYHAs
CTpyKTypa OenKoB. XMMHYECKHE CBOWCTBA OENIKOB: THPOJIU3, JCHATYypalus, KAaueCTBEHHBIE PEaKIUU Ha
OenKH.

OKCIepUMEHTAJIbHBIE METO/Ibl M3YYEHHs BELIECTB M UX IPEBpALICHUI: HaOJIOJEHUE U ONMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusl OEJIKOB IIPU HArPEBAHUHU, LIBETHBIE PEAKIIMH OEJIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHHN S

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJEKYIISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3B€HO, CTENEHb MOJIMMEpHU3alH, CpedHssi MoJeKynspHas Macca. OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3alisl U MOJTUKOH IEHCAIHS.

DKcrepuMEHTANIbHbIE METO/Ibl U3YUYEHUsI BEIIECTB M MX MPEBpAlllEHUIl: 03HAaKOMJIEHHE ¢ 00pa3liaMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peamu3anuss MexnpeaMeTHBIX CBSI3€M IIpUM  M3Y4EHMM oOpraHndeckod xumuu B 10  Kimacce
OCYILIECTBJISIETCSl Yepe3 HCMHOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaKk W MOHSATHM,
SIBJISFOIIUXCSI CHCTEMHBIMH JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1MKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TOHATHS: SIBIIEHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIN3,
CUHTE3, KJIacCu(UKaLN, IEPHUOTUIHOCTD, HAOII0/IEeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJACITUPOBAHUE.

®duszuka: Matepusi, SHEprusi, Macca, aToM, JIeKTPOH, MOJIEKyJia, SHEPreTHYECKUI YpOBEHb, BEILIECTBO,
TeNno, 00bEM, arperaTHoOe COCTOSIHUE BELIECTBA, (PU3MUECKUE BETUUNHBI U €JUHULBI UX U3MEPEHUS.

buonorus: xnerka, opranusm, 6uocdepa, oOMeH BeIIeCTB B Opranu3mMe, GOTOCUHTE3, OMOTIOTHICCKU
aKTUBHBIC BemiecTBa (OCIKU, YIIAEBOIbI, KUPHI, (HEPMEHTHI).

I'eorpadusi: MuHepasbl, FOPHbBIE TOPO/IbL, OJIE3HBIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

Texnosorus: mnuoieBble NPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO IMTAaHUSA, MOIOIUE CPEICTBA,
JIEKapCTBCHHBIE U KOCMETUYECKHUE MPENapaThbl, MAaTEPHUAJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBHIASA N HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XMMHUH

XUMHYECKUN 2meMeHT. AToM. Sapo aroma, HM30TONBI. DJIEKTPOHHAs 000JI0YKA. DHEPreTHUYECKUE
YPOBHH, TIOyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMenThl. OCOOEHHOCTH paclpeesieHus SJIEKTPOHOB
10 OpOUTAISIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOHPUTYpAIUs aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuogmueckas cucremMa xumMudeckux snemeHToB JI. M. MeHnneneesa.
CBs3b nepuouueckoro 3akoHa u Ilepuoanueckoit cucrembl Xxumudeckux anementoB Jl. M. Menpaeneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U
o0pa3yeMbIX UMM TPOCTBIX U CIOXKHBIX BEIIECTB IO TPyINaM M MepuojaaM. 3HauCHUE MEPUOAMYECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKass CBs3b. BUABI XMMHUYECKOW CBS3U (KOBAJICHTHAs HETOJSAPHAs U
MOJIsIpHasi, HMOHHAs, MeTajuinyeckas). MexaHu3mMbl 00pa30oBaHUS KOBAJICHTHOM XHUMHYECKOW CBS3H
(oOMeHHBI W JOHOPHO-aKIENnTOpHBINH). Bomopomnas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATENIHLHOCTD.
Crenens okuciieHus. MIoHBI: KATHOHBI M aHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunel KPUCTATNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTATUIMUECKON PEIIETKH.

[lonsatue o qucnepcHbIX cucreMax. VICTHHHBIE U KOJUIOUWIHBIE pacTBOpbL. MaccoBasi J0Jis BellecTBa B
pacTBope.

Knaccudukamuss Heopranuueckux coenuHeHud. HomeHknaTypa HEOpPraHHMYECKHUX  BEIECTB.
I'eneTnueckast CBsI3b HEOPraHUUECKHUX BEILLECTB, MPUHAIICKAITUX K PA3TUUYHBIM KJIACCAM.



Xumuueckasi peakius. Kinaccupukanuss XUMUYECKHX peakiii B HEOPraHMYECKOW M OpPraHU4ecKOu
XUMHH. 3aKOH COXPAaHEHUSI MACChI BELLECTB, 3aKOH COXPAaHEHUS U IPEBPALICHUs SHEPIUU IPU XUMUYECKUX
peaKkuusx.

CkopocTh peakiuy, e€ 3aBUCHMOCTb OT pa3iuyHbIX (PakTopoB. OOpaTHMbIE peakuuu. XUMHUYECKOe
paBHOBecue. DAKTOPBI, BIUAIOLINE HA COCTOSTHUE XUMHUUYECKOoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponuTnueckas auccouuanus. CuibHbple U cialble 31eKTpoauThl. Cpena BOIHBIX PacTBOPOB
BELLECTB: KUCJasl, HEUTpasabHasl, IEI0YHAsL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

OKCIIepUMEHTAJIbHBIE METOJIbl W3YyYEHUS BEIIECTB M HX IMPEBpALCHUI: JEMOHCTpauus TaOIuIl
«Ilepnoguueckas cucreMa xuMuueckux dnemeHtoB [I. M. MenneneeBa»y, wu3ydeHue MoAeNeH
KPUCTAINIMYECKUX PELIETOK, HAOMIOJEHUE M ONMCAHHWE JEMOHCTPALMOHHBIX MU J1a0OpAaTOPHBIX OIBITOB
(pa3nokeHue nepoKcuia BOJAOPO/ia B IPUCYTCTBUU KaTajau3aTopa, ONpeAeseHUe CPeibl paCTBOPOB BEILLECTB
C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, peaKlMi HOHHOTO 0OMEHa), MPOBEJIEHUE MPAKTUUYECKON pabOThI
«BnusiHne pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOM peakLum».

Pacuérneble 3aaum.

Pacu€rbl Mo ypaBHEHUSIM XUMHUYECKUX PEAKLU, B TOM YHUCII€ TEPMOXUMHUECKHUE PACUEThI, pacu€ThI C
HCII0JIb30BAHNUEM TOHSITHS «MaccoBast I0JIsl BEIIECTBAY.

Heoprannueckass xumus

Hemeramnsbl. [lonoxxenne HemeraiuioB B Ilepuommueckoit cucrteme xumuueckux snemeHToB I U.
MenneneeBa M 0COOEHHOCTH CTpO€HHs aToMoB. DU3NYECKHE CBOWCTBA HEMETAJUIOB. AJIJIOTPOMHUS
HEMETAJJIOB (Ha mpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMHYECKHE CBOWCTBA BAKHEHIIMX HEMETA/UIOB (TaJlOT€HOB, Cepbl, a3oTa, ¢ocdopa, yriepoaa u
KpEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpumeHeHre BaKHEWIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramnel. [lonoxxenue MetaiioB B Ilepuommyeckoid cucteMe Xxumudeckux osnementoB [ .
MenneneeBa. OCOOCHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmue ¢uznyueckue
cBoiicTBa MeTauIOB. CIJIaBbl METAILIOB. DIIEKTPOXUMUYECKUH DS/l HAPSKEHUH METAJIIIOB.

XHWMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIOB (HATPUH, KM, KaJblIUi, MAarHAH, ATFOMAHAN, IIUHK,
XpOoM, JKeJe30, Me/Ib) U UX COCTMHEHUI.

OO6mwme cnocoOsI MoTy4YeHus MeTauioB. [I[puMeHeHrne MeTaioB B ObITY U TEXHHKE.

DKCIIepUMEHTAIbHBIE METOJbl M3YYE€HHUS BEIIECTB M MX MPEBpPALICHU: H3y4yeHHE KOJUICKIUH
«MeTamnel U CIUIaBb», OOpa3lOB HEMETAIOB, PEIIEHHWE SKCIEPUMEHTAIBHBIX 3ajady, HaOJIofeHHe U
OMHCAHUE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (B3aMMOJEWCTBHE THIPOKCHIA AlIOMUHHUSA C
pacTBopaMu KUCJIOT U LIEI0YeH, KaYeCTBEHHbIE PEAKIIUK Ha KATUOHBI METAJUIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemjecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM
00BEMY OJTHOTO M3 YYacCTBYIOLIUX B PEAKIUU BEIIECTB, pacyE€Tbl Macchl (00bEMA, KOJIMYECTBA BEILIECTBA)
MIPOJIYKTOB PEAKIUU, €CTIH OJTHO U3 BEUIECTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponp xumuu B o0ecrieueHUn HKOJIOTUYECKOM, SHEPreTHUYeCKON U MUIEBON 0e30MacHOCTH, Pa3BUTHH
MeauiuHbl. [loHATHE 0 HAyYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIHIA.

[IpencraBienust 00 OOMKX HAYYHBIX TPUHIIMIIAX MPOMBIIUICHHOTO MOJTYYEeHUS Ba)KHEHIITNX BEIIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPHUAJIOB: BaKHEHIIINE CTPOUTENbHBIE MaTepUalIbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpaCKu, CTEKJIO, KEpaMHUKa, MaTepuaibl Ui 3JIEKTPOHUKH, HAHOMATepUAJIbl, OpraHUYECKUE U
MUHEepaJbHbIE yI00pEeHusl.

XuUMHS U 30pOBbE YENOBEKA: IpaBUjia HCIOJIb30BAHMS JIEKAPCTBEHHBIX IpENapaToB, IpaBuia
0€30I1aCHOT0 MCII0JIb30BaHMsI TPENapaToB OBITOBOI XMMHH B IOBCEAHEBHOM KU3HMU.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MEXNpeaIMETHBIX CBsI3ed MpH M3y4eHUHU oOIiel 1 HeopraHmdeckod xumuu B 11 kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHNE Kak OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk W TMOHSITUH,
SBJIIOINXCSI CACTEMHBIMHM JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOuire ecTeCTBEHHO-HAay4YHbIE MOHATUSA: HAY4HbIM (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CUHTE3,
KJ1accu(uKaIus, nepuoanIHOCTb, HaOII0IeHNe, SKCIIEPUMEHT, MOJICTUPOBAaHKE, U3MEPEHHE, IBJICHHUE.



@dwusznka: MaTepus, DJHEPrus, Macca, aroM, O3JEeKTPOH, TMPOTOH, HEHUTPOH, HOH, H30TOII,
PalMoaKTUBHOCTh, MOJIEKYJIA, SHEPIETHUECKHI YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe COCTOSHUE
B€IICCTBA, (1)I/I3I/I‘-ICCKI/IC BCJIMYHHBI 1 CAVMHUIBI UX U3MCPCHUA, CKOPOCTh.

Buosorusi: kneTka, opraHusM, 3KOCUCTeMa, brocdepa, MaKpo- U MUKPOIIEMEHThI, BATAMUHBI, OOMEH
BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorns: XUMHUYECCKas MMPOMBIINIJICHHOCTD, MCTAJIIIyprus, IMPOU3BOACTBO CTPOUTCIIbHBIX
MaTEepHAJIOB, CEJIbCKOXO3SHCTBEHHOE IPOM3BOJCTBO, THIIEBAasi MPOMBIIUIEHHOCTh, (apMaleBTHYecKas
IMPOMBIIIJICHHOCTb, IIPOU3BOACTBO KOCMCTHUUYCCKUX IIPCIapaTtoB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTCpraloB, SJICKTPOHHAA MPOMBINIJIICHHOCTH, HAHOTCXHOJIOT'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnmBaeT TpPeOOBAaHUS K pe3ylbTaTaM OCBOCHHUS OOYYAIOIIUMUCS TMPOTPaAMM
cpeaHero obmero oopa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM U IpeAMETHBIM). HaydHno-meToandeckoit
OCHOBOM U1l pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS IIPOrPaMM CPEJHEro oOuiero oopa3oBaHus
SIBJIIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-IESATEIHLHOCTHBIM MOJXOJOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHS TMpenMeTa «XHWMHS» HAa YPOBHE CpeIHEero oO0mero oOpa3oBaHUS BBIJACICHBI CIICAYIOIINE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOIIMMHUCA POCCUUCKONW TPAKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJU4Yre MOTUBAIIUU K 00YUYCHHIO;

L[eJIeHaNIpaBJIeHHOE Pa3BUTHE BHYTPEHHUX yO€XKICHUI JINYHOCTU HAa OCHOBE KIIFOUEBBIX 1IEHHOCTEH U
HMCTOPUYECKUX TPAIUIIUN 0a30BOI HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh OOyYaroIIMXCsi pyKOBOJACTBOBAThCSA B CBOEH JESTENbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLIUMU IEJIOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJMYue TMPABOCO3HAHUS HKOJIOTUYECKOM KYyJIbTYphl M CIIOCOOHOCTH CTaBUTh LEIW M CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pE3YyNbTaThl OCBOEHUS NpeaMeTa «XUMHS» JOCTUTAIOTCS B EIUHCTBE y4eOHOH U
BOCIIUTATEILHON JEATEIPHOCTH B COOTBETCTBHHM C TYMaHUCTHUYECKHMH, COIUOKYIBTYPHBIMH, TYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMHU U HJI€aJIlaMU POCCHICKOTO TPakIaHCKOTO 00IeCTBa, MPUHITHIMU B OOIIECTBE
HOpPMaM{ W TpaBWJIaMU IOBEJIEHUS, CMOCOOCTBYIOUIMMH IpolleccaM CaMOIO3HAHHS, CAMOPA3BUTHS U
HPaBCTBEHHOI'O CTAHOBJIEHUS TUYHOCTU O0YUJaIOLTUXCA.

JInuHOCTHBIE PE3YylbTaThl OCBOCHHUS MpeaAMeTa «XHUMHSD» OTpa)xaroT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATEIbHON U MPAKTUYECKOMN AESITETbHOCTH OOYYaloIIMXCsl MO peaju3alud MPUHATHIX B 0OO0IIeCcTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M 00S3aHHOCTEW, YBaXKEHUS K 3aKOHY U
MIPABOTOPSIIKY;

MIPEJICTaBJICHHS O COLIMATIbHBIX HOPMaX U MpaBUjIaxX MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOU AEATEIbHOCTU MPH CO3/JAaHUU Y4EOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U [M03HABATEIbHBIX 3a/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTUKY U apryMEHThl JAPYruxX Mpu
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOI 1eATeIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS |

[[IEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIENIO OTEYECTBEHHON XUMUU;

YBOKEHUA K MPOIECCY TBOpYECTBA B OOJIACTH TEOPUHM W MPAKTHUECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHIKEHUS HAYKH €CTh pe3yibTaT JIUTENbHBIX HAOMIOJCHHM, KPOMOTIUBBIX
AKCIEPUMEHTAIbHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOUIEM aHaiu3e HWHGOpMaluu o
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIIEHMBAaTh CUTYyallid, CBS3aHHbIE C XWMUYECKUMHU SIBICHUSMH, U MPUHHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJACHHME U MOCTYNKH CBOMX TOBAPHILEH ¢ MO3ULMNA HPAaBCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupOBaHHSA KYJIBTYPHI 310POBb:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M 0€30MacHOro o0pasa KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/I0POBbIO;

coOnrofieHns mpaBui 0e30MacHOTO OOpalleHus] ¢ BElIeCTBaMH B OBITY, MTOBCEIHEBHON XH3HU U B
TPYJAOBOM AESITEIBHOCTH;



MOHMMAHUS [EHHOCTH TMPaBWJI WHIUBUAYAJIHHOTO W KOJUIGKTUBHOTO O€30MacHOr0 MOBEICHHUS B
CUTYaLUX, YTPOXKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHMA TOCJEICTBUNA M HETPHATHS BPEAHBIX MPHUBBIYEK (YIOTPEOICHHUS aJIKOTOJsl, HAPKOTHUKOB,
KYpEHHUs);

5) TPyAOBOro BOCIIMTAHHUS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEOBATENLCKON JESATEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYrUX BUJIAX JESITEIbHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE yYacCTHE B PEILIEHUHU MPAKTHUYECKUX 3a7ay COLMAIbHOM HalpaBiICHHOCTH (B
paMKax CBOEro KJjacca, IIKOJIbI);

MHTEpeCa K MPAKTUYECKOMY H3YYEHHUIO mpodeccuii pa3auyHOrO poja, B TOM YHCIE HAa OCHOBE
MIPUMEHEHMSI IPEAMETHBIX 3HAHUN 110 XUMUH;

YBa)XEHUSI K TPy, JHOASIM TPYyJia U pe3yibTaTaM TPYIOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIUBUAYaJIbHOM TpaeKTOpUM oOpa3oBaHUs, Oyaylien
npodeccun W peanu3alul COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CrOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEN 00I111eCTBa;

6) 3x0/10rNuecKoro BOCNMTAHUA:

9KOJIOTMYECKHU 11€7€CO00pa3HOro OTHOLIEHUS K MPUPOJE, KAK UCTOYHUKY CYHIECTBOBAHMS >KU3HHU Ha
3eMmire;

MMOHUMAaHMS IJI00abHOTO XapaKTepa HKOJIOTMUECKUX MPOoOJIeM, BIUSIHUS IKOHOMUYECKUX MPOLIECCOB
Ha COCTOSIHME MTPUPOJIHON M COLIMAIBHOM CPeIbl;

OCO3HAHHS HEOOXOJUMOCTH HCHOJB30BAHUS JOCTHKEHUH XMMHHM JUISL pEUIeHHs BOIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEINpUATUS JEHCTBUM, INPUHOCAIIMX BpPEI OKPYKAMOIIEH NPUPOJHOU Cpene, yMEHHMs
MIPOTHO3UPOBATh HEOJIArONPUSATHBIE HSKOJIOTMUYECKUE TMOCIEACTBUS MpEeANpPUHUMAEeMbIX JEHCTBUH U
MPEAOTBPALLATh UX;

HaJU4Musl Pa3BUTOIO 3KOJOTMYECKOTO MBIIIJICHUS, YKOJIOTMYECKON KYJIBTYpPBI, OIbITA ACSITEIBHOCTU
9KOJIOTUYECKOW HAIPAaBJICHHOCTH, YMEHHUs PYKOBOJICTBOBATHCSA UMH B IO3HABATEIbHONW, KOMMYHUKATUBHON
U COLIMATILHOU MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSTH UJICOJIOTHH XeMOoGhoOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs clielu(UKY XUMUU KaK HAyKH, OCO3HaHHs €€ poju B (OPMUPOBAHUHU PALMUOHAIBLHOTO
HAyYHOTO MBILIUICHUS, CO3JaHUU LEJIOCTHOIO IPEACTaBICHUS 00 OKPYKalolleM MHpE Kak O €IWHCTBE
MPUPOABI U YEJOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHUH MpoOsieM COXpaHeHUs
MIPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XMMHM JUIsI COBPEMEHHOM UIUBWIM3AIMU: B e
F'YMaHUCTUYECKOW HAIpPAaBJICHHOCTH U BaXKHOM POJM B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTYpHI,
pelieHny TIo0aIbHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHUSL UYEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOH,
MUIIEBOM M SKOJOTHMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEUYeHUH YCIOBUN YCIEIIHOTO
TpyJa U SKOJOTHYeCKH KOM(DOPTHOM KM3HH KaXKIOTO YieHa 00IecTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTU: MOHMMAHHS CYIIHOCTH METOJIOB IO3HAHMS, WCIOJIb3YEMbIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCHOJB30BaTh IMOJy4aeMble 3HAHMS U1 aHAIW3a U OOBACHEHUS
SBJIICHUN OKPY)KAIOIIEr0 MHpa U MPOUCXOASIIMX B HEM H3MEHEHHH, yMeHHs JeiaTb OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCSA JAHHBIX C II€JbI0 MOJYYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS JUId pELIeHus MpobieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

UHTEpEca K MO3HAHUIO U MCCIIEN0BATEIBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTU K HENpPEpPhIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHMIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3IMUHbIX cepax NpodhecCHOHATBLHON NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeqMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTo MpeaMeTa « XUMHsD Ha YpOBHE CPeHEro oOIiero

00pa30BaHus BKIIOYAIOT:



3HaYUMBbIC i1 (QOPMHUPOBAHUS  MHUPOBO33PCHHS  OOYYAIOMIUXCS  MEXIAUCIUILTUHAPHBIC
(MexXnpenMeTHbIE) OOIEHAYYHbIE TOHITHUS, OTPAXAIOIIUE IIEJOCTHOCTh HAYYHOW KapTUHBI MHpAa U
crenu(uKy METOJOB TO3HAHMS, HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs,
SIBJICHUE, TPOIIECC, CHUCTEMa, HAYYHBIH (aKT, MPHUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBAaHUE, HAOIIOICHUE, M3MEPEHUE, SKCTICPUMEHT U JIPYTHE);

yYHHUBEpCalIbHbIC Yy4eOHBIC JIEHCTBUS (MTO3HABATENIbHBIE, KOMMYHHKATHBHBIC, PpETYISITHBHBIC),
obecnieunBaromue (GopMupoBaHue (YHKIIMOHATHHOW TPAMOTHOCTH W  COLNMAIBHOW KOMIICTCHITUH
oOyJaronuxcs;

CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJIB30BAaTh OCBOCHHBIC MEKIUCIUTUTMHAPHBIC, MHPOBO33PCHUCCKUE
3HaHUS U YHUBEPCAIbHBIC yU€OHBIC IEHCTBHS B IO3HABATEIILHON M COLIMAIBHON TTPaKTHUKE.

MeranpeameTHbIe pe3yNnbTaThl OTPAXKAIOT OBJIaJICHHE YHUBEPCAIbHBIMH y4eOHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU JeHCTBUSIMU:

1) 6a30oBble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyalIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPENETIATh e JeATEeIbHOCTH, 3aJlaBas MapaMmeTpbl W KPUTEPUU HX JOCTHXKEHHS, COOTHOCUTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIICISATH XapaKTEpHBIC
MPU3HAKK TIOHSATUW W YCTAaHABJIMBATH WX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIONIWE TOHSITUS IS
O0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUU JJIS1 KJIACCU(UKAITUN BEIIECTB U XUMUYCCKUX PEaAKIIHil;

yCTaHaBIWBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKITY U3YIaeMbIMU SIBJICHUSMU,

CTPOUTH JIOTUYECKHE pPACCYyXIeHUs (WHIYKTHBHBIC, JCIyKTUBHBIC, IO aHAJOTHUH), BBISBIIATH
3aKOHOMEPHOCTH W MTPOTUBOPEYHS B PACCMATPUBAEMBIX SBIECHUAX, (DOPMYITHMPOBATH BHIBOIBI M 3aKIIIOUCHHUS,;

MPUMEHATHh B TIPOIIECCE TO3HAHUSA, MCTOJb3yeMble B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBhIBaTh MOJICTBHBIC TPEACTABICHUS — XWMHUYECKHH 3HAK (CHMBOJ) 3JEMEHTa, XHUMHUYECKas
dbopmysna, ypaBHEHHE XUMHUUYECKOW PEAKIIMU — TPH PEHICHUM YUYeOHBIX MO3HABATEIbHBIX U MPAKTHUYCCKUX
3a/1a4, MPUMEHITh Ha3BaHHBIE MOJCIbHBIC TIPEJACTABICHUS I BBISBICHUS XapaKTEPHBIX INPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUYECKHX PEAKIIHMA.

2) 6a30BbI€e HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmMyaupoBaTh IENM W 3a7a4d HCCIEAOBAHMS, HMCIOJIb30BaTh TOCTABJICHHBIC W CAMOCTOSITEIIBHO
chopMyIMpOBaHHBIC BOTIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI I (JOPMHUPOBAHUS TUITOTE3HI
10 IPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYXKICHU;

BJIAJIETh HAaBBIKAMH CAMOCTOSITEIILHOTO IIJIAHWPOBAHUS W MPOBEACHUS YUYCHUUYECKUX DKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHUsS HAOIIOIaTh 3a XOJOM IIPOIlecca, CaMOCTOSATEIBHO IPOTHO3UPOBATh €ro
pesynbTaT, (opMynupoBaTh OOOOIICHWS W BBIBOJABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIhTaTOB
HCCeA0BaHUs, COCTABIISITE 000OCHOBAHHBIM OTYET O TIPOJICITAHHOM paboTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIEeOBATENIbCKOW U TMPOEKTHOW MJESTeNbHOCTH, MPOSBISTH
CIOCOOHOCTP M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUS MPAKTUYECKUX 3ajad,
MIPUMEHCHHIO PA3IMYHBIX METOJIOB TTO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B Pa3MYHBIX MCTOYHMKAX HHPOpMAIMK (HAy4HO-TIOMYJsIpHAs JIMTEparypa
XMUMHUYECKOTO COJIep:KaHusl, CIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), aHaIM3UpoBaTh WHGOPMAIUIO
pa3NMYHBIX BHUAOB H  (OopM TpeACTaBICHHs, KPUTHYECKH OILIGHWBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTE;

(dbopMynupoBaTh 3ampochl U MPUMEHSATh Pa3MYHbIE METOABI MPHU MOUCKE U OTOOpe MH(OpMAIIHH,
HE0OXO0IMMOM ISl BHITIOJIHEHUSI Y4eOHBIX 33714 OTIPEIEIEHHOTO THIIA,

MpHOOpETaTh OMBIT UCTIONB30BAaHUS WH(GOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U Pa3THYHBIX
TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTUMANbHYIO (hopMy mpescTaBieHuss WHGOpManuu (CXembl, Tpaduku,
JarpamMMbl, TaOIUIIBI, PUCYHKH U IPYTHE);



WCIOJBb30BaTh HAYYHBIH SI3BIK B KayeCTBE CPEACTBA NMpH paboTe ¢ XUMHUYECKOW HH(OpMaIMen:
OPUMEHATh MEXIpeAMETHbIe ((pU3MuecKue M MaTeMaTH4eCKue) 3HAKH M CHUMBOJBI, (OPMYIIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HAIJISIAHOCTH.

OgBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCY)KIaeMOH TeMbl B XOJ€ Juajora W/WIH IUCKYCCHH,
BBICKA3bIBaTh HJEH, (OPMYIMPOBATH CBOM IPEUIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS MPEATIOKEHHON
3a/1a4y;

BBICTYNIaThb C IpPE3CHTAlUEd  pe3y/lbTaTOB  II03HABATEIbHOM  JEATENbHOCTH, IOJIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUU XUMHUYECKOTO SKCIIEPUMEHTA,
MIPaKTUYECKONH padOThI 10 MCCIEA0BAHUIO CBOMCTB M3y4aeMbIX BEUIECTB, peai3alluid y4eOHOTO IPOEeKTa U
(bopMynHpOBaTh BBIBOJBI MO pe3yJabTaTaM INPOBEAEHHBIX HCCICIOBAHUN ITyTEM COTJIACOBAHUS MO3HWIUN B
X0J1e 00CYXJICHHS 1 0OMEHa MHCHUSIMHU.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMU:

CaMOCTOSITENILHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO MTO3HABATENIbHYIO JESATENIbHOCTD, ONpeaess eé
LEeMU U 3aJ]aud, KOHTPOJIUPOBAaTh U MO Mepe HEOOXOJIMMOCTH KOPPEKTUPOBATH IMpeagaraeMblil aJropuTM
NEUCTBUIM NpH BBIIOJIHEHWM YYEOHBIX M HCCIENOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee >(pQGEeKTHBHBIN
CH0C00 UX pelIeHHsl ¢ yYETOM MOJIy4YeHUS! HOBBIX 3HAHUM O BEIeCTBAaX U XMMHUECKUX PEaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOSHHSI Kypca «OpraHrdecKast XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUNA O XUMHUUYECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapPTHHBI
MUPA, POJI XUMUH B MIO3HAHUM ABJICHUNA NPUPOJbI, B GOPMHUPOBAHUY MBIIUICHUS U KYJIbTYphl IUYHOCTH, €€
(GYHKIMOHATIBHON TI'PaMOTHOCTH, HEOOXOIUMOW [UI pEIIeHUs MNPAKTUYECKUX 334ad U SKOJOTMYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO U IPUPOTHON Cpesie;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIlue IMOHATHA
(XMMMUYECKMII ~ 2JIeMEHT,  aToM, DJJEKTpOHHas  000J0YKa  aToMa,  MOJEKYl1a,  BaJEHTHOCTb,
JIEKTPOOTPHUILIATEIBHOCTh, XUMHUUYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpalléHHas),
MOJIb, MOJISIpDHAs Macca, MOJISIPHBIH 00BEM, yIJIEepOJHbIM CKeleT, (PyHKIMOHAJIbHAs TpyIIa, pajukal,
U30MepHsi, U30MEpbl, TOMOJIOTMUECKUI psiji, TOMOJIOTH, YIJIEBOJOPOJIbl, KHCIOPOJ U a30TCOAEprKallue
COEJIMHEHUS, MOHOMED, MOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs); TEOPUH U
3aKOHBI (TEOpUs CTPOEHUs opraHuyeckux Beuiects A. M. byriepoBa, 3aKOH COXpaHEHUsI MACChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XHMUH; MHPOBO33DEHUYECKME 3HAHUSA, JIEKAIlUEe B OCHOBE
IIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (aKTOJIOIMUECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, IOJydeHMH M 0€30I1aCHOM HCIIOJIb30BaHUM BAXKHEMIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOHN JEATEIIbHOCTU YEI0BEKa,;

C(OPMHPOBAHHOCTh YMEHHH BBIABJIATH XapaKTepHbIE IPU3HAKU [OHATHUH, YCTaHABIMBAaTh UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE TOHATUS IPU OMMCAHUU COCTaBa, CTPOCHUS U MTPEeBpaIlleHU
OpPraHUYeCcKUX COCTUHEHUH;

C(OPMHPOBAHHOCTh ~ YMEHMHM  HCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIi  COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpai€HHOW) (OpMya OpraHH4ecKuX BEIIECTB H
YpaBHEHUH XMUMMUYECKMX pPEAaKIMH, M3rOTaBIMBATh MOJIENIM MOJIEKYJ OpPraHMYeCKMX BEIIECTB JUIS
WUTIOCTPAIIMK UX XUMUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHUS;

Cc(OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh NMPUHAUICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB
[0 UX COCTaBY U CTPOEHMIO K OMpPEeNEHHOMY KJIACCY/TpYINe COSAUHEHHH (YrJIeBOAOPOAbI, KUCIOPOA U
a30Tco/IepKalllie COCIUHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JaBaTb WM Ha3BaHUS IO
cucrematnyeckoid HomeHknarype (IUPAC), a Taxke NpPHUBOAWUTH TPUBUAIbHBIE HA3BaHUS OTIEIBHBIX
OpPraHUYeCcKUX BEIIECTB (3TUJICH, MPOMUJIIEH, alleTHIIeH, STUJICHIJIMKOJIb, TIUIEpUH, (eHoI, GopManbiaerua,
aleTanbJeruyl, MypaBbHHAas KHUCIIOTAa, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCIOTA, CTEAPUHOBAs KHUCIIOTA,
TJII0K033, PPYKTO3a, Kpaxmal, LEeJUI0I03a, TIIULUH);

Cc(OPMHUPOBAHHOCTh YMEHUS ONPEAEATh BUJbI XMMHUYECKOW CBS3M B OPraHUYECKUX COEAMHEHHSX
(omHaApHBIE U KpaTHBIE);



c(hOPMUPOBAHHOCTh YMEHUS IPUMEHSATH TIOJIOXKEHHSI TEOPUH CTPOCHUS OPraHUYecKuX BemiecTs A. M.
ByriepoBa it 0OBsCHEHHS 3aBUCHMOCTH CBOMCTB BEHIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH COXPAHCHHS
MAacChI BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTAaB, CTPOCHHUE, (PHU3NYCCKHE U XHUMHYCCKUE
CBOMCTBA TUIHMYHBIX MPEJACTABUTEICH Pa3IMYHBIX KIACCOB OPraHMYECKUX BEIIEeCTB (METaH, ATaH, dTUJICH,
MPOMUJICH, areTuieH, OyramueH-1,3, MerunOyramuen-1,3, OEH307, METaHON, ATAHOJ, 3TUJICHIJIMKOIb,
IALNEpUH, (EHOJ, aleTalbJICTH]l, MypaBbHUHAs W YKCYCHAs KHCJIOTBHI, TJIFOKO3a, KpaxMmal, IIeJUT0JI03a,
AMUHOYKCYCHAsi ~KHCIIOTa), WUIIOCTPHPOBATh TEHETHYECKYI0 CBS3b MEXKIy HHMH YPaBHCHUSIMH
COOTBETCTBYIOIINX XMMHUYECKHX PEAKIIHIA C NCIOJL30BAHUEM CTPYKTYPHBIX POPMYIT;

cOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTJIEBOJAOPOTHOTO CHIPhS (HEPTBH,
MIPUPOJTHBIN ra3, yrolib), CIIOCOOBI UX MEePepadOTKH U MPAKTHICCKOE TPUMEHEHUE TIPOTYKTOB MIepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCIICHHUS TI0 XUMUYCCKIM ypaBHEHUSAM (MacChl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WJIM TPOIYKTAa PEAKIMH IO H3BECTHBIM Macce, 00BEMY, KOJMYECTBY
OJIHOTO M3 MCXOJIHBIX BEIIECTB MU MPOTYKTOB PEAKIINHN);

c(OPMHUPOBAHHOCTh YMECHHU BJIAJICTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJ[aX HAyYHOTO MO3HAHWUSI,
WCIOJIb3YEeMBIX B XHMHUU TPU W3YYCHUW BEIISCTB M XUMHUYECKHX SIBJICHUU (HAOIIOJICHUE, W3MEPCHHE,
IKCMIEPUMEHT, MOJICIIMPOBAHIE), HCIIOJIH30BATh CUCTEMHBIC XUMUYCCKHIE 3HAHUS JJIs1 TIPUHSATHS PEIICHUNA B
KOHKPETHBIX )KU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMHU U MX IPUMCHECHUEM;

chOpMUPOBAHHOCTh YMEHUW COONIOAATh TPaBHWJIa TOJB30BAHMS XUMHUYECKOW TOCYJION |
nabopaTopHbIM O0OpYyJOBaHWEM, a TaKXKe TMpaBmiia OOpalieHWs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI TUTAHUPOBATh W BBIMIOJHATE XUMHUYECKUH SKCIIEPUMEHT (TIpeBpaIICHUS
OpPraHWYECKUX BEIISCTB NpPU HArpeBaHWH, MOJyYeHUE ITHIICHA W W3ydEHHE €ro CBOWCTB, KaYECTBCHHBIC
pEeaKIuu OPraHWYeCKUX BEIIECTB, JCHATypamus OCKOB INPH HArpeBaHWHM, IBETHHIC PEAKIMU OCIIKOB) B
COOTBETCTBUU C MpaBUJIAMU TEXHUKHU O€30MACHOCTH MPH OOpaIlleHUH C BEIIECTBAMU U JIAOOPATOPHBIM
o0opynoBaHUEM, MPEJCTABIATh PE3yNbTaThl XMMHUYECKOTO AIKCIEPUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuii U GOopMyIHPOBATH BBIBOAbI HA OCHOBE 3TUX PE3Yy/IbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUUYECKYIO MHGOPMALIKIO, MOIy4aeMyIo
W3 pa3HBIX UCTOYHUKOB (CpeaCTBa MaccoBOM mHMopmMaru, MHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHH COONIOAATh MpaBHa 3KOJOTHMYECKH I1eJIeCOOOpPa3HOrO IOBEICHUS B
OBITY U TPYJIOBOM EATEIHHOCTHU B LIETSX COXPAHEHHs CBOETO 370POBbs U OKPYKaIOILIEH MPUPOIHOMN CPEbl,
OCO3HABaTh OIACHOCTb BO3JCHCTBHUS Ha JKHUBBIE OPraHU3MBbl ONPEACNEHHBIX OPraHUYECKUX BEILECTB,
noHumas cmbica nokasarens 1K, mosicHaTe Ha npumepax crnocoObl YMEHbBIIEHUS U MPEJOTBPAIICHUS UX
BPEHOTO BO3/JICHCTBUS HA OPTraHU3M YeJIOBEKa;

Uig 00yYaromMXCsi ¢ OrPaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBBSI: YMEHHUE NPUMEHSATh 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIS CIENBIX U CIa0OBUASIIUX OOyJaIOMIMXCS: YMEHUE UCIOJIb30BaTh Pelbe()HO-TOYCUHYIO CUCTEMY
o6o3navenuii JI. bpaiiis s 3anucu XUMU4ecKux GopMyi.

11 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI Kypca «O011as 1 HeopraHu4eckasi XUMUs OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUYECKOW COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, pOJIM XUMUHU B TIO3HAHUU SIBICHUH MPUPOBL, B ((OPMUPOBAHUM MBIILICHUS U KYJIbTYPhl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOMW [UIsl PEIIeHUs MPAKTHUECKUX 3aJad U IKOJIOTUYECKH
000CHOBAHHOTO OTHOIIIEHUS! K CBOEMY 37I0POBBIO U MPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOLINE MOHSATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, O- 2JIeKTpOHHbIC OPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb,
MOJISIpHBI  00BEM, BaJE€HTHOCTb, JIIEKTPOOTPUIIATEIBHOCTh, CTETEHb OKUCICHHUS, XUMHUYECKas CBS3b
(KoBalieHTHAsl, MOHHAs, METaJUIMYeCKasi, BOJOPOJHAs), KPHUCTAJUIMYECKash PEmETKa, THUIBI XUMUYECKHX
peaKkluii, pacTBOP, HIIEKTPOJUTHI, HEINEKTPOIUTHI, AIEKTPOJUTHYECKAs AUCCOLMALMS, OKHUCIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW peaKIui, XUMHUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (TEOpHS
ANEKTPOJUTUYECKON Auccouranuu, nepuoaudeckuid 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHUs] MacChl
BEILIECTB, 3aKOH COXPAHEHHUS M TPEBPALICHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAILME B OCHOBE NOHUMAHUS IPUYMHHOCTH U



CHCTEMHOCTH XHMHYECKHX SIBIICHUH, (DaKTOJIOTHUECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYYECHUU H
0€30MMacHOM UCTIOJIB30BAHUM BAXKHEUIITNX HEOPTaHMUECKUX BEIIECTB B OBITY U MPAKTHYECKOHN JCSITETHHOCTH
YeJI0BEKA;

cOPMHUPOBAHHOCTh YMEHUH BBISIBIISITH XapaKTEPHBIC MPU3HAKH TOHITHH, YyCTaHABIUBATh WX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPU OMHUCAHUA HEOPTaHUYECKHX BEIECTB M HX
IIpEBpALICHUN;

Cc(OPMHUPOBAHHOCTh YMEHHH HCIOJb30BATh XMMHUYECKYIO CHUMBOJIMKY MJISI COCTaBJICHUS (hopmyr
BEIIECTB U YPAaBHEHHI XMMUYECKUX peakuui, cuctemarndeckyto HomeHknarypy (IUPAC) u tpuBmanbHbIe
Ha3BaHUS OTICJIbHBIX HEOPraHUYECKUX BEIECTB (YrapHbIi ras, yriIeKUCIbIi ra3, aMMHaK, TaliéHasi u3BeCTbh,
HeramiéHasi U3BeCTh, MUThEBAsl COJA, MUPUT U IPYTHUE);

c(OPMHUPOBAHHOCTH YMEHHI ONIPEACIISATh BAJICHTHOCTD U CTETIEHh OKUCIICHUS! XUMHUECKUX AIIEMEHTOB
B COCIAMHEHUSX DPAa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAs, MeETaJNIMuyecKas,
BOJIOPOJIHAsI) B COEOUHEHHSX, THUI KPHUCTAJUIMYECKON PpEETKH KOHKPETHOrO BellecTBa (aTOMHas,
MOJIEKYJISIpHasi, HOHHAs, METaJUIMuecKas), XapakKTep Cpeldbl B BOJHBIX pacTBOpax HEOPraHUYECKHUX
COCAUHCHUM;

chOpMUPOBAHHOCTh YMEHUW YCTaHABIWBATH TMPUHAJICKHOCTh HEOPraHMYECKHX BEIIECTB 1O HX
COCTaBY K ONpENEeIIEHHOMY KJIacCy/Tpylie COeIMHEHUH (IIPOCThle BEIIeCTBAa — METaUIbl U HEMETasllbl,
OKCH/IbI, OCHOBAHHSI, KUCIOThI, aM(POTEPHBIE TUIPOKCHUIBI, COJIN);

chOopMUPOBAaHHOCTh YMEHHI pacKphIBaTh CMBICT mepuoandeckoro 3akoHa [[. M. MennaeneeBa u
JIEMOHCTPHUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITHH;

cOpPMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHX
aneMeHTOB 14 mnepuonoB Ilepuonuueckoil cucrembl xumudeckux i3nemeHTtoB [l M. Menneneena,
UCTIONIB3Ysl TIOHATUS «S-, P-, Od-DJICKTPOHHBIC OPOUTAIM», «IHEPreTUYECKHUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XMMHUYECKHX AJIEMEHTOB M MX COCIMHEHUM IO MepruojaM U Tpymnnam
[Tepuoanueckoit cucrembl XumMmuieckux snemMenToB . 1. Menpaeneena;

chOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh (OMHUCHIBATH) OOIMHME XHUMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIacCOB, MOATBEPKIATh CYIIIECTBOBAHUE ICHETUYECKOM CBSI3U MEXIY
HEOPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOMIMX XUMUUECKUX PEaKIUi;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATh XUMHUYECKHUE PEaKIUU MO PA3IUYHBIM MPU3HAKAM
(duciy M cocTaBy pearupyrouux BelecTB, TeIIoBoMY d3PPEKTy peakiiuu, N3MEHEHUIO CTeIeHEeH OKUCIICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIUH, YUACTHIO KaTaau3aTopa);

cOpPMUPOBAHHOCTh YMEHHUI COCTaBJISATh YpPAaBHEHUS PEAKUUN pa3IUYHbIX THUIIOB, IIOJIHBIE U
COKpaIEHHbIE YPaBHEHUS PEAKIMIl HOHHOTO OOMEHA, YUUThIBAsl YCIOBHS, NMPH KOTOPBIX 3TU PEAKIUU HIYT
710 KOHIIA;

chOpMUPOBAHHOCTh YMEHUN MPOBOJUTH PpEAKLUWH, MOATBEP)KIAIONINE KAaYeCTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABAThH OIMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOIHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUN PACKPBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX DPEAKIIHIA
MOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca STHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKINK OT Pa3INdHbIX
(bakTOpOB; XapakTep CMEIICHHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACUCTBUA
(mpuaIn Jle [larense);

chOpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaThb XHUMHYECKHE IMPOIIECCHI, JieXKallue B OCHOBE
MIPOMBIIIIJIEHHOTO TIOJNyYEHUsI CEpHOM KUCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTh MPEICTaBICHUN 00
OOIIMX HAYYHBIX MPUHIIUIAX U SKOJOTUYECKUX MPOoOIeMax XUMHUYECKOTO TPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS C MCTIOJIB30BAHUEM TMOHITHUS «MAaccoBasi JIOJIS
BEII[ECTBA B PACTBOPE», OOBbEMHBIX OTHOIIEHUHN Ta30B MPU XMUMHUYECKUX PEAKIUSAX, MACChl BEIIECTBA WU
00Bb€Ma razoB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIUX B
peaKkiuu BEIIeCTB, TEIUIOBOro 3(ddekra peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS SHEPTUU;

chOpPMUPOBAHHOCTh YMEHHH COOMIOJaTh TMpaBWia IOJB30BAHHUS XMMHUYECKOW TMOCYyAoH W
nabopaTopHbBIM 000pYAOBaHMEM, a TakKe IMpaBuia OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;



c(OPMHUPOBAHHOCTh YMEHUHU IJIAHUPOBATH M BBINOJHATH XUMUYECKUN SKCIEPUMEHT (pa3ioKeHue
NEPOKCUa BOJOPOJA B MIPUCYTCTBUM KAaTaIU3aTOPa, ONPEAEICHUE CPENbl PACTBOPOB BELIECTB C IIOMOIIBIO
YHHUBEPCAJIBHOTO WHAWKATOPA, BIUSHUE PA3IMUHBIX (JAKTOPOB HA CKOPOCTh XMMUYECKON PEAKLINH, PEaKIHH
MOHHOTO 00MEHA, KaueCTBEHHBIE PEaKIMU Ha Cylb(at-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS,
pelIeHre FKCIEPUMEHTAIbHbBIX 3a/1a4 110 TemaM «Metamb» u «Hemeramibl») B COOTBETCTBUY C NIPaBUIIAMU
TEXHUKH O€30MaCHOCTH MPH OOPAIICHUHU C BEIIECTBAMH U JaOOPAaTOPHBIM 00OPYIOBAaHHEM, MPEICTABIATD
pe3yabTaThl XUMHUYECKOTO HSKCHEpUMEHTa B (OpPME 3aliCH YpaBHEHHH COOTBETCTBYIOIIUX pEAKUUN W
(GbopMynHpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTUYECKH aHAIM3UPOBATH XMUMUYECKYI0 MH(POPMALHNIO, MOTYyIaeMyI0
U3 pa3HbIX UICTOYHHUKOB (CpPEICTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHX);

cpOpMUPOBAHHOCTh YMEHHUIl COOMIOAATh IpaBUIa 3KOJOTMYECKH IIEJIECO00pa3sHOro IOBEICHUS B
OBITY ¥ TPYJIOBOH JICATEIHHOCTH B LIEJSIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPY)KAIOIIEH MPUPOIHOM Cpelibl,
OCO3HABAaTh ONACHOCTh BO3JICHCTBHUS HAa >KMBBIE OpPraHU3Mbl OMPENCIEHHBIX BELECTB, MOHUMAs CMBICI
nokazarenss I1JIK, moscHATH Ha mpuMmepax crnocoObl YMEHBIIEHHMsS M MNPEAOTBPAIIECHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

UIg 00yYaroIMXcsi ¢ OIPaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0pOBBSI: YMEHHE NPUMEHATh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METO/IaX [T03HAHUS BEUIECTB U XUMHUECKUX SBJICHUN;

IUISL CIIETBIX U CIA00BUAAIIMX OOY4arOIUXCsA: YMEHHUE UCIOJIb30BaTh PEIbE(PHO-TOUEUHYIO CHCTEMY
o6o3nauenuii JI. bpaiiis 11 3anucu XUMU4eCKUX GopMy.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KVIACC
o KounuyecTBo yacos DJIeKTPOHHBbIE
H/-II HaumeHoBaHue pa3iae/ioB Kontpoabmie | TpakTieckie (ungposrbie)
U TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibH
padoThl padoThI BIe pecypehI

Pasznesa 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHH

[Ipenmet oprannueckoi
xuMuu. Teopust CTpoeHUs

11 OpraHUYECKUX 3
coequHeHu A. M.
byrneposa
Hroro no pazgeny 3
Pa3znes 2. YriieBoaopo/anbl
21 [IpenenvHbie 2
YTII€BOAOPOIbI — aJKAHBI
Henpenenbueie
2.2 YTIEBOJAOPOIbL: ANTKEHBI, 6 1
QJIKa/IMEHBI, aJIKUHBI
23 ApoMaThdeckue 2
YTJI€BOI0POIbI
[IpupoaHble HCTOYHUKU
2.4 YII€BOJOPOJOB U UX 3 1
nepepadoTka
Hroro no paszneny 13
Pasnen 3. Kuciiopoacoaep:xamnue opraHnn4ecKue CoeAUHEHNs
3.1 Crnnptsl. eHon 3
Anbaerubl.
3.2 KapOoHOBbIE KHCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoanl 3 2

Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OPraHu4e€CKue COCANHCHUSA

41 AMUHEL. 3
) Amunoxuciorsl. beaxn
Wroro mo pazneny 3

Paspnen 5. BoicokoMoJIeKYISIpHbIE COeIMHEHUSA

[Inactmaccel. Kayaykn.

>1 Bosnokna 2
Hroro mno pazueny 2
OBUIEE KOJIMYECTBO 34 3 9
YACOB I10 ITPOI'PAMME
11 KJIACC
KosmmuecTBo 4acoB DJIeKTPOHHbIE
No HaumeHoBaHue (undpoBbIe)
n/n Pa3ie/ioB U TEM Beero Kourpoububie | I[IpakTHyeckue 0BPA30BATEbHBIC
NporpaMmMbI padoTbI padoTsl pecypebi
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue aToMOB.
[Tepuonnueckuii 3aKOH
11 u Ilepnoanueckas 3
CUCTEMA XUMHUYECKUX
anemenTtoB /l. W.
MenneneeBa
CrpoeHue BelecTna.
12 Mmuoroo6pasue 4
BEILIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertaibt 6 1
2.2 Hemeramnbl 9 1 1
CBs13b HEOPraHUYECKUX
2.3 Y OPraHUYECKUX 2
BEILIECTB
Wtoro mno pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 ‘ XUMUSL U KU3Hb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO 34 2 3
YACOB I10 I[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
[
Jr:{;_n Tema ypoka Beero KonTpoabHubie IIpakTuyeckue i[:;‘? CHHSI :)I;I;)b al;(())l';‘::e g
padoTsbI padoThI BIe pecypeb
1 [IpeameT opraHn4ecKOi XUMHH, €€ 1
BO3HHKHOBEHHWE, PA3BUTHE U 3HAYCHHE
5 Teopus cTpoeHUs1 OpraHUIECKUX COCTUHEHUN A. 1
M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS
[Ipencrasnenue o KIacCUPUKALUKA OPTAHUIECKUX
3 BemecTB. Homenknatypa (cucremarnyeckas) u 1
TPUBHATBHBIC HA3BAHUS OPTAHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHAN P 1
5 MertaH u 3TaH — NPOCTEUIINE TPEACTABUTEIHN 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DTWIEH U MPONUJIEH — MPOCTEUIIHE 1
MIPEJICTAaBUTENH AJIKEHOB
8 [IpakTuueckas pa60:ra No 1. «ITony4yenue sTusieHa 1 1
Y U3YYEHUE €r0 CBOMCTBY
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHUH PsAZl. ATETHUIICH — TPOCTEUITUI 1
MIPEJICTAaBUTENb aJIKHHOB
11 Brrurcnenus o ypaBHEHUIO XMMHUECKON peakiuu 1
12 ApeHbl: 6eH3011 ¥ ToIyoJ. TOKCHYHOCTh apEHOB 1
13 I'eneTnyeckas CBsI3b YIIEBOJAOPOIOB, 1
MIPUHAIISKANTUX K Pa3JIMYHBIM KJ1accaM
[IpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB:
14 MIPUPO/IHBIN a3 U MOMYTHHIE HEPTSIHBIC Ta3bl, 1
He(Th U IPOAYKTHI €€ mepepadoTKU
15 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB: 1




MPUPOIHBIN ra3 U MOMYTHBIE HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ mepepadoTKu

16 KonTtponpHast pabota 1o pazaeny «YriieBoaopoabh»

17 [IpenenpHBIE OTHOATOMHBIE CIHPTHI: METAHOI
sTaHoJl. BonopoaHas cBs3b

18 MHOTr0aTOMHBIE CITUPTHI: STUICHTITUKOIb 1
TIIUIEPUH

19 ®deHo: CTPOCHHE MOJIEKYIIEL, busndeckue u
XHMUYECKHE CBOWCTBA, IPAMEHEHHE

20 Anpaeruapl: GopManbAeTHI U alleTallbICTHI.
AueToH

21 OHOOCHOBHEIE TTpeIeNIbHBIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

29 Hpaxmqvecxaﬂ pabota Ne 2. «CBolicTBa pacTBopa
YKCYCHOW KHCIIOTBD)

23 CreapuHOBast M OJICMHOBASI KHCIIOTHI, KaK
MIPEICTABUTENH BBICIINX KapOOHOBBIX KUCIOT

o4 Mpina kak COJHM BBICLIINX KapOOHOBBIX KUCIIOT, UX
MoIOIIIee eiicTBIE

o5 CrnoxHbIe 2()UPBI KaK MPOU3BOIHBIC KAPOOHOBBIX
KUCTOT. [ UIpon3 ClI0KHBIX 23(UPOB

26 XKupsl: ruapoau3, npuMeHeHune, Ouosorunyeckas
POJIb KUPOB

27 VYrieBoapl: cocTas, kiaccudukarusa. Bakueiimme
MIPEJICTAaBUTENHN: TIII0K03a, PPYKTO3a, caxapo3a

28 Kpaxman u 1emirono3a Kak IpupoJHble OJTUMEPhI
KonTponsHas pabota no pasaeny

29 «Kucnopoacoaepkariye opraHu4ecKue
coeuHeHus»/ Beepoccuiickas mpoBepoyuHas
pabota
OO11ast XxapakTepUCTHKA a30TCOAEPIKALIIX

30 OpraHu4eckux coenuHeHuit / Becepoccuiickas
IpoBepoyYHas pabora

31 AMMHBI: METHWJIAMHUH U aHUJIUH
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AMUHOKHCTIOTHI KaKk aM(OTEPHBIC OPTraHNIECKUE
COCIIMHEHUS, UX OMOJIOTMYECKOEe 3HAUCHHE.
[TenTuael. benku kak npupoaHbie
BBICOKOMOJIEKYJISIDHBIE COEMHEHHUS

33

OCHOBHI)IG IIOHATHUA XUMHUHU BbICOKOMOJIGKy_H?IpHBIX
COEIMHEHUN

34

OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
coenrHeHun. Ilnactmaccsl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KVIACC

Ne
n/n

Tema ypoka

Koauuect

BO YaC0B

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yYeHUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTesibH
ble pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpAIs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema
xuMmudeckux 3aeMmeHnToB . . MeneneeBa, nx
CBSI3b C COBPEMEHHOM TEOPUEHN CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX
AJIEMEHTOB ¥ UX COSMHEHUH 110 TPpyIIaM U
nepuoaaM. 3HaueHHEe EPUOTNIECKOTO 3aKOHA U
CHUCTEMBbI XUMHUYECKHX dJIeMeHTOB JI. 1.
MenpeneeBa B pa3BUTHH HAyKH

CrtpoeHue BemecTBa. XUMHUYECKast CBSA3b, €€ BHIBI;
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOH CBS3H.
Bonopoanas cBs3b

BaneHTHOCTE. BHCKTpOOTpI/IHaTCJIBHOCTB. CreneHb
okucieHus. BemecTsa MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOT'O CTPOCHUSA

ITonsTe o nucniepcHbIX cuctemax. Mctunuble u
KOJUIOMJHBIE pacTBOpBL. MaccoBast 10JIs BeniecTBa
B pacTBOpe

Knaccugukaius 1 HOMEHKIATypa HEOpPraHMYECKUX




COEMHEHMN. |'eHeTYeCKas CBA3b HEOPraHUUECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukaus XuMHUECKUX peakluii B
HEOPraHUYeCKON U OPraHn4ecKod XUMHH. 3aKOH
COXpaHEHUsI MACCHI BELIECTB; 3aKOH COXPAHEHUS U
IIPEBPALICHUS DHEPTUU ITPU XUMHUYECKUX PEAKLUIX

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PAaBHOBECUE

10

[Tpaktuueckast padota Ne 1. «BnustHue pa3auaHbIx
(hakTOpPOB HA CKOPOCTh XUMUUYECKON PEAKITAM))

11

DNeKTpoauTHYECKas quccoruanus. [lonsrue o
BOJIopoiHOM moka3zatese (PH) pactBopa. Peakiuu
MOHHOTO 0OMeHa. ['uapoIin3 OpraHuvIecKux U
HCOPraHNM4YCCKUX BCIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsaTue 06 >nMeKTPOM3E PACIIIABOB M PACTBOPOB
coiei

13

Kontponbras padoTa no paszneny «Teopernueckue
OCHOBBI XUMHUU

14

Mertainel, ux nosoxxenue B [leproauueckoi
CHCTEME XMMHUYECKHX djieMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
OO6mue Gpu3nIecKre CBOMCTBA METAIOB

15

CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUH Psif
HaNpPsLKEHUN METaIJIOB

16

XHMMUYECKHE CBOMCTBA BAXKHEHIITNX METAJIJIOB
(HaTpWA, KaJIMH, KAJIBIMA, MAarHUH, A TFOMUHAN) 1
UX COEIUHEHNN

17

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COEeIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COEIMHEHUN

19

IIpakTnyeckas padora Ne 2. "Pemenue
9KCIEPUMEHTAJIBHBIX 334a4 10 TeMe «MeTamis»"

20

Hewmeramnsl, ux nonoxxenue B Ilepuoanueckon




CUCTEME XMMHUYECKUX 31emMeHToB [l. 1.
MeneneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB

®u3nyecKue CBONCTBAa HEMETAIIOB. AJIJIOTPONHS

21 HEMETAJJIOB (Ha MpuMepe KUCIopoa, Cephbl, 1
docdopa u yriaepona)

22 XI/IMI/I‘IGCKI/\IJG CBOMCTBA IaJIOT€HOB, CEpPBI U UX 1
COCTMHEHU I

23 XI/IMquCKI{e CBOMCTBA a30Ta, hocdopa u ux 1
COCTMHEHU I

o4 XHMquCKI{e CBOMCTBA yriepoia, KpeMHUS U UX 1
COCTMHEHU I

o5 HpHMeHeHIEe BOKHEUIINX HEMETAIUIOB U UX 1
COCTMHEHU N
O06o01eHre U cucTeMaTu3alus 3HaHuH 10 TeMe

26 «HemeTtammsiy. BBI‘—II/\I}CJ'ICHI/IH 10 YpaBHEHUSIM 1
XUMHUYECKUX PEAKIIUN U TEPMOXUMUUYECKHE
pacyEThI

27 [Tpaktuueckas padota Ne 3. «Pemenue 1
AKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe "HemeTamib'"»

28 KonTtponbHas padoTa mo teMam «MeTayuibl» u 1
«Hemeramnb»

29 Heopranunueckue u opraHnuecKue KUciaOThI. 1
Heoprannueckue u opraHnyecKkue OCHOBaHUS
AmboTepHbIe HEOPraHNYECKUE U OpPraHUYeCcKue

30 coenuHeHus. [ eHeTHUeckas CBsI3b HEOPraHUYECKUX 1
Y OPraHUYECKUX BEIECTB
Ponp xumun B o0ecrieueHu 3KOJIOTHUECKOH,

31 JHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEHUIIMHbI

32 [IpencraBnenust 06 oOmUX Hay4HBIX IPUHLHIAX 1
MIPOMBIIIJIEHHOTO TOJYYEHHUs BaXKHEHIINX BEIIECTB

33 YenoBek B MUPE BELLIECTB U MATEPHAIIOB 1

34 XUMHMS U 3J0POBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



