MMHHACTEPCTBO ITPOCBEIEHHS POCCHICKOM ®EJEPALIN
MUHKMCTEPCTBO OBPA30BAHUS Y HAYKH PECITYBJIAKA KAJIMbIKHS
VIIPABJIEHME OBPA3OBAHMS, KYJIbTYPBI M TYPU3MA AAMUHHCTPAIINA
FOCTHHCKOT'O PMO PECITYBJIMKH KAJIMBIKUS

MKOY "Xap6unckas COII"

PACCMOTPEHO COI'JTACOBAHO VYTBEPXJIEHO
Pyxosoaurens MO 3am. mupexropa no YBP Hupexrop
oApssf. Y27 | Zopya)
. ’ :
Apnnaesa P.C. Amnrapukosa B.A. dj '{hyplclmena M.T.
ITpoTokon Ne - IMpurika3 Ne98 5
or «26» 08 2023 r. or «28» 08 2023 . or «29» 08 2023 .
PABOYAS MPOTPAMMA

(ID 1806535)

y4eOHoro npeavera «Xumusi. baszoBslii ypoBeHb»

nis obydaronuxes 10 — 11 kimaccos

n.Xap6a 2023



HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa mo XMMUM Ha YpOBHE CpeOHEro oOmero oOpazoBaHus pazpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanmu B Poccuiickoit Deneparumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepalbHON 00pa3oBaTElIbHOW MPOrpaMMBbl CpEITHEro OOIIero
obpazoBanust (POIl COO), mpeacraBneHHbIX B DenepanbHOM TOCYIAapCTBEHHOM 00pa3oBaTEbHOM
cragmapre COO, c¢ yuérom KoHueniuu mnpernomaBaHus ydeOHOro mnpeaMera «XUMHS» B
oOpazoBaTenbHBIX opranm3anusx Poccuiickoit denepannu, peann3ylonmx OCHOBHBIE 00pa3oBaTeIbHBIE
MIpOrpaMMBbl, 1 OCHOBHBIX MonioykeHui «CTpareruu pa3BuTHs BocniuTanus B Poccuiickoit ®denepannu Ha
nepuof o 2025 roga» (Pacmopsokenue [IpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOAXOJOB K pa3pa0OTKE MPOrpamMMbl MO XHUMHH, K OINpPEACICHUIO OOIIeH cTpaTernu
00y4eHwsI, BOCIIUTAHUS U PA3BUTHS 00YJAIOIIMXCS CPEJACTBAMH YUeOHOTo npeamera «Xumus» st 10—11
KJIaCCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyanbHble mnoyiokeHus DOIOC COO o
B3aMMOOOYCIIOBICHHOCTH LIeNIei, COlepaHHs, pe3yabTaToB OOydeHHss W TpeOOBaHWH K YpPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe o0pa3oBaHUE, MOTy4aeMOE BBITYCKHHMKaMH 00Ie00pa30BaTeIbHON OpraHu3alluy,
SIBJIIETCSI HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONIUM 3TAllOM pean3alun
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IIEJIOCTHON CHCTEMeE
XHUMHAYECKOro 00pa3oBaHUs. OJTH IEHHOCTH KacaloTcs IO3HAHWS 3aKOHOB NPHUPOJBI, (HOPMHUPOBAHHS
MHPOBO33PEHHSI M OOIIEeH KyJNbTYyphl YENOBEKa, a TakkKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOpOBBIO M TPUPOAHOW cpene. Peanm3yercs xumudeckoe oOpa3oBaHUE OOYyYalONIMXCS Ha
YPOBHE CpEIHEro o0Imero oOpa3oBaHUs CPEACTBAMU YYEOHOTO MpeaMera «XUMHS», COJepKaHue H
MOCTPOEHUE KOTOPOTO OMPEIENEeHBl B MPOrpaMMe 10 XUMHU C YYETOM clelU(PHKH HAYKH XUMUH, €
3HAYEHHUS B MO3HAHUM NPUPOIBI U B MaTepHATbHOMN JKU3HM OOIIECTBA, a TAkkKe C YIE€TOM OOIMX Lenelt u
MIPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CPEAHEro ooIero odOpa3oBaHHs B
Poccuiickoit @eaepanuu.

XuMHsI Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOylo pojb B COBPEMEHHOMH
LUUBWIN3ALMM, B CO3ZaHUM HOBOM 0a3bl MaTepuaJbHONW KyiabTypbl. OHa BHOCHT CBOM BKJIaJ B
(¢hopMHUpOBaHHE PALMOHAIBPHOIO HAY4YHOIO MBIIUIEHUS, B CO3JaHUE LEIOCTHOTO IpeicTaBiIeHUs 00
OKpYXXAarollleM MHUpPE KaK O €AWHCTBE IPUPOABI U YEIO0BeKa, KOTOpoe (GOPMHUPYETCS B XUMHUU HA OCHOBE
[IOHUMAaHHUS BEIIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHMS B3aHMMOCBA3H MEXKIY CTPOECHHEM
BEILIECTB, UX CBOMCTBAMHU M BO3SMOXKHBIMU 00JIaCTSAMHU NIPUMEHEHUS.

TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMJIEMOH
YacThI0 MHUPOBOH KyJbTYpbl, HEOOXOAWMBIM YCJIOBHEM YCHEIIHOIO TPyAa M >KU3HU KaXKIOro 4ieHa
obmectBa. CoBpeMeHHast XMMHUA KaK HayKa cO3MIaTelbHasl, KAK HayKa BBICOKUX TEXHOJIOTUI HaIlpaBJieHa
Ha pelleHue IM00aNbHbIX MPO0JIEeM yCTOMYMBOrO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOW, IHEPIeTHYECKOH,
MIUIIEBOH, SKOIOTUIECKON Oe30MaCHOCTH M OXPaHBI 37I0POBBSI.

B coorBercTBUUM ¢ 00IIMMU LEMSIMHU U MIPUHLUIIAMHU CPEIHEr0 oOIIero o0pa3oBaHUs COIEpKAHNE
npeamera «Xumus» (10—11 kmaccel, 6a30BbIi yPOBEHb N3YUEHHS) OPUEHTHPOBAHO IPEUMYIIIECTBEHHO Ha
OOMIEKYTBTYPHYIO MTOATOTOBKY OOYYarOMIUXCs, HEOOXOMUMYIO UM JUIS BBIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTHPOB, YCIEIIHOIO BKJIIOUEHHS B JKU3Hb COLMYMa, HPONODKEHHS OOpa3oBaHHUs B Pa3IMYHBIX
0051aCTAX, HE CBA3aHHBIX HEIOCPEACTBEHHO C XUMHEH.

CocraBnsomMu peaMera «XUMus» ABISIIOTCS 0a30Bble Kypcehbl — «OpraHuyeckas XUMHUS» U
«OO01as 1 HeopraHuvecKasi XMMUs», OCHOBHBIM KOMITOHEHTOM COZAEP>KaHHUS KOTOPBIX SIBIISIIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHUH 110 HEOPraHWIECKOW XMMHH (C BKIFOUCHHEM 3HAHHUM U3 OOLIeH XUMHHN)
u opraHudeckodl xumuu. PopMHpOBaHME [OAHHOM CUCTEMBI 3HAHUH NP HM3YYEHUH INpenMera
obecrieunBaeT BO3MOXXHOCTh PACCMOTPEHMS BCEIO MHOT0OOpa3usi BELIECTB HAa OCHOBE OOIIMX IOHSTHUH,
3aKOHOB M TEOPUH XUMHHU.

Crpykrypa conepkanusi KypcoB — «Oprannueckas XumMus» 1 «OO0m1as 1 HeopraHuuecKast XUMHsD»
copMupoBaHa B MporpamMme MO XMMHUU Ha OCHOBE CHCTEMHOTO MOJX0Ja K H3YYEHHIO y4eOHOro
MaTepuaga u OOYCIIOBJIEHa HMCTOPHYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUH Ha ONpenelIEHHBIX



TEOPETUUECKUX YPOBHIX. Tak, B Kypce OpraHM4YecKOM XMMHH BEIEeCTBa PACCMaTPUBAIOTCS Ha YpPOBHE
KJIACCHYECKOW TEOpHUH CTPOSHUS OPTaHUYECKHX COEJIWHEHUH, a Takke Ha YPOBHE CTEPEOXMMHYECKUX H
SNEKTPOHHBIX TPENCTaBIeHUH O cTpoeHUM BemlecTB. CBenmeHHs o0 M3y4yaeMbIX B Kypce BellecTBax
Jaf0TCsl B Pa3BUTHUH — OT YTJIEBOJOPOJOB 1O CIOXHBIX OMONIOTMYECKH aKTUBHBIX coeArHeHHU. B kypce
OpPraHMYecKOl XUMHM TIONy4YaloT pa3BUTHE CQOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHUs MEpBOHAYAIBHBIC MPEACTABICHUS 0 XUMHUYECKON CBSI3M, KIACCH(DUKAMOHHBIX MPH3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT X CTPOCHHSI, O XHMHUYECKOH PEaKIIHH.

[lox HOBBIM yriiOM 3peHHsI B MpeAMeTe «XUMHsD» 0a30BOT0 YPOBHS paccMaTpUBaeTCs M3y4eHHBIN
Ha YPOBHE OCHOBHOI'0 00IIIero 00pa3oBaHMs TCOPETUUYSCKUI MaTepuan v (DaKTOJIOTHYCCKUE CBEACHUS O
BEIIECTBAX M XMUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias W HeopraHuvecKasl XUMUD)
o0ydJarolmMMcsl TMPENOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAYCHWE MEPHUOAMYECKOTO 3aKOHa C
O0IETEOPETHYECKUX M METOJOJOTMYECKUX IO3UINH, TIy0Ke TMOHATh HCTOPHYECKOE H3MEHEHUe
(yHKIIH# 5TOro 3aK0Ha — OT 0000IIAOIIEH 10 OOBSCHSIONICH 1 TIPOTHO3UPYOIICH.

Enunas cucrema 3HaHMA O BaKHEWINMX BEUIECTBAX, WX COCTABE, CTPOECHHUM, CBOMCTBaxX U
MPUMEHEHUH, & TaKKe O XHMHYECKHX PEaKIUsiX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHWUs
nornonHseTcs B Kypcax 10 u 11 ximaccoB 3iaeMeHTaMu CofepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUI U
MPHUKIAJIHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHHMAaHHIO B3aWMOCBSI3U XHMHH C JIPYTUMH
HayKaMH, pacKpbIBalOT €€ poNlb B TIO3HABATEJIbHOW M MPAaKTHYECKOW JEATENbHOCTH YeIOBeKa,
CIIOCOOCTBYIOT BOCHHMTAHHIO YBAXKEHHUsSI K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUYECKHX
MPHIOKEHUH XUMHUH, IOMOTal0T BBITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobieMax, CBSI3aHHBIX C XHMHEW, KPUTHUYECKA OCMBICIMBATh MH(OpMAIMI0O W TPUMEHSTH €€ s
MIOTTOJTHEHWSI 3HAHWH, PEIIeHHS] HHTEIUIEKTYATBHbBIX U 3KCIIEPUMEHTAILHBIX HCCIIEIOBATENbCKUX 3a/1a4. B
LENIOM Co/iepKaHhe Y4eOHOro mpenaMera «XUMHs» JaHHOTO YPOBHS M3YYCHHS OPHEHTHPOBAHO HA
(dbopMupOBaHHE y O0YJAIONIMXCS MHPOBO33PEHUYECKOW OCHOBBHI JUIS TOHHUMaHUS (DUIOCOPCKHUX HJIEH,
TaKMX KaK: MaTepHaJbHOE E€IWHCTBO HEOPTaHHMYECKOr0 M OPraHWYeCcKOr0 MHpa, OOYCIOBIEHHOCTH
CBOWCTB BEIIECTB MX COCTABOM U CTPOEHHEM, TIO3HaBAEMOCTh IIPUPOJHBIX SBICHUHN MyTEM SKCIIEPHMEHTA
U PEeIIeHrs MPOTHBOPEUUN MEXAY HOBBIMH (PaKTaMHd M TEOPETHYECKUMH MPENINOCHUIKAME, OCO3HAHUE
pOTM XWUMHUH B PEUICHHH JKOJIOTHYECKAX IMPOOJIeM, a TakKe MpoOiieM cOepexeHHUs] IHEPTreTHUYECKUX
PECYPCOB, CBIPBS, CO3/TaHUS HOBBIX TEXHOJOTHI ¥ MaTepHasoB.

B mumane pemreHus 3amad BOCTIMTAHUS, Pa3BUTHS W COIHAIM3ANWN OOYYAIOUIMXCS MPUHATHIC
MpOrpaMMOi 1O XHUMHH TIOAXOABI K ONpPEHeNeHUIO COAepXaHWs W TIOCTPOSHHs TpeaMera
MpeaycMaTpUBaOT (OPMHUPOBAHNE YHUBEPCAJIHHBIX YIEOHBIX NEHCTBHIA, UMEIOIMUX 0a30BOE 3HAUYCHHE
JUTSI pa3JIMIHBIX BHIOB NEATEIIBHOCTH: PEIICHUs MPoOJIeM, ITOMCKa, aHalM3a U 00paboTKH WHQOPMAITHH,
HEOOXOAWMBIX [UIS TPHOOPETEHUs OIbITa IPAKTUYECKOM ¥ HCCIENOBAaTENbCKONW JeATETbHOCTH,
3aHUMAOIIEH BAKHOE MECTO B TIO3HAHUU XUMHH.

B mpaktuke mpenogaBaHus XMMHW KakK Ha ypOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs, Tak W Ha
YpOBHE cpemHero oomiero oOpa3oBaHMs, MPU OMPEAEICHUHA COACPIKATEIHHON XapaKTePUCTUKH IIeJe
W3Y4EeHUs TpeaMeTa HaIlpaBJICHHEM IIePBOCTENIEHHONH 3HAYMMOCTHA TPAJWIIMOHHO TPHU3HAETCA
(hopMupoBaHHE OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYECKON
NeSITETHHOCTH YellOBeKa M KaK OJHOTO M3 KOMITOHEHTOB MHPOBOH KyibTypbl. C METOIMYECKOH TOYKU
3peHwsl TaKOH MOAXO/] K OMPENEIeHUIO [IeNel U3ydeHHs IMpeIMeTa SBISIETCS] BIIOJTHE OIPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pEHHS TJIABHBIMU MEISAMH U3yUeHHS INpenMera «XUMus» Ha 0a30BOM
ypoBHe (10 =11 xi1.) sBIIsIFOTCS:

e (QopMHpOBaHHE CHCTEMBbl XUMWUYECKHX 3HAHWN KaK Ba)KHEHINEH COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTWHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KIFOYEBbIE MOHATHA, (pyHIaMeHTaIIbHBIC
3aKOHBI M TEOPHHM XUMHH, OCBOEHHE S3bIKa HAyKW, YCBOSHHE W IIOHHMaHUE CYIIHOCTH
JOCTYITHBIX O0OOIIEHHI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HWCTOpHEed WX
Pa3BUTHS U CTAHOBIICHUS;

e ¢opMmupoBaHHE ¥ Pa3BUTHE TMPEICTABICHUNW O HAyYHBIX METOAAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX DPEAKIUN, HeOOXOAUMBIX M MPHOOPETeHUs YMEHHIl OpUEHTHPOBATHCS B MHUPE



BEIICCTB M XMMHYCCKHX SBJICHHH, MMEIONIMX MECTO B TPHPOAC, B NPAKTUYECKOH U
MTOBCETHEBHOW KU3HU;

® pa3BUTHE YMCHHH M CIIOCOOOB JCATEILHOCTH, CBS3aHHBIX C HAOJIOJCHUEM U OOBSICHEHHEM
XUMHYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM MPABUII 0€301aCHOr0 OOPAIECHUS C BEIIICCTBAMH.

Hapsgy ¢ 3TuM, comepkaTelibHas XapaKTEpUCTHKA II€Ned W 3aJay W3YYCHUs MpeaMera B
nmporpaMMe 10 XUMHHM YTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMHU B
cUcTeMe cpemaHero obOiuiero oOpasoBanusi. CerogHs B TPENOJaBaHUM XMMHU B OOJIBIICH CTCICHU
OoTAaércs TPEANOoYTeHnE MPAaKTHYECKOW KOMITIOHEHTE CojepKaHUs OoOyueHHs, OpHEeHTHpPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00I1e00pa30BaTeNbHON OpraHu3alluy, BJAJCIOIICr0 HE HA0OpPOM 3HAHWM, a
(hyHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMCHHMSIMM aKTHBHOT'O TOJYYCHHS 3HAHWHA U
MPUMEHEHHS MX B PEabHOM JKU3HHU IS PEIICHUS MTPAKTHUECKUX 3a/1a4.

B cBs3M ¢ 3THM NpU M3YYEHUHU MpenMera «XHUMHUs» JOMUHHUPYIOIICe 3HauYeHHE MpPUOOPETaroT
TaKHe 1EeU U 3a/1a4M, KaK:

ajanTaius O0ydJarolMXCs K YCIOBUSM JWHAMHYHO pPa3BUBAIOIICIOCS MHpa, (HOPMUPOBAHUE
MHTEIUICKTYaJlbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K  €amMoOOpa3OBaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEIIBHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHECHUEM;

(dopMupoBaHUe y OOYYAIOUIMXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIMI), MMEIOIINX
YHUBEpPCAIbHOE 3HAYCHHUE JUIS PA3JIMYHBIX BUJIOB JCATEIBHOCTH: PEIICHUS MpoOJieM, MOMCKa, aHaIM3a U
00paboTku MH(OpPMAIIUU, HEOOXOAUMBIX IS IIPHOOPETEHHUS OIbITa JICATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B IIO3HAHWM XHUMHUH, a TAKKE JUISl OLEHKH C IMO3UIUH SKOJOTHYECKOH 0e30macHOCTH
XapakTepa BIUSHHUS BEIISCTB U XMMHUYECKMX ITPOIICCCOB HA OPTaHM3M YelIOBEKa M MPUPOIHYIO CPEy;

pa3BUTHE I[I03HABATEIBHBIX HMHTEPECOB, HMHTEUICKTYaJbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroMMXCs: CIIOCOOHOCTH CaMOCTOSITENIFHO MPHOOpPETaTh HOBBIE 3HAHUS MO0 XMMHUHU B COOTBETCTBHUU C
KU3HEHHBIMHU MTOTPEOHOCTSAMH, UCIIOIB30BaTh COBpEMEHHBIE HH()OPMAITMOHHBIE TEXHOIOTUN IS TTOUCKa
W aHaJM3a y9eOHO! ¥ HAYIHO-TIONMYISIPHON MHQOPMAIMH XUMHYECKOTO COJICPKAHMUS,

(dopMupoBaHHEe W pPa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIIICHHS,
HaOII0IaTENNFHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOMWMBI, B YACTHOCTH, TIPH
IJJAHUPOBAHUY M TPOBEACHNN XUMHYECKOT0 AKCIIEPUMEHTA;

BOCIIHTaHWE y OOy4arommxcsi yOeKIEHHOCTH B TYMAaHHCTHYECKOH HANpPaBICHHOCTH XUMUH, e
BaXHOW pOJM B pEIICHUH TIIO0ATBHBIX MPOOJIEM paIlOHATBFHOTO MPHPOIONOIb30BAHNS, TTOTIOIHEHUS
JHEPTeTUYECKUX PECYpPCOB M COXPAHEHUS NPHPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH
OepeXHOTO OTHOMICHUS K MPUPOZAE U CBOEMY 3/I0POBBIO, a TAKXKe MPHOOPETEHHUS OIbITa UCTIONh30BAHUS
TIONTyYeHHBIX 3HAHUHM IS MPUHATHS TPAMOTHBIX PEHICHUH B CHUTYAIMAX, CBI3AHHBIX C XUMHYECKUMHU
SIBIICHUSIMU.

B y4eOnoM mutaHe cpemHero oomiero oo0pa3oBaHus MpeaMeT « XUMHsD 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeAMETHOM o0acTn «EcTeCTBeHHO-HAYYHBIE IIPEIMETHI».

OO1ee 9nciI0 4acoB, OTBEAEHHBIX IS U3ydEHHS XUMHHU, Ha 0A30BOM ypOBHE CpemHEro oOIero
obpasoBanus, coctaisieT 100 gaco: B 10 kimacce — 34 gaca (1 4ac B Henenro), B 11 kimacce — 66 gacos (2
gaca B HEIIENIO).



COIAEPKXAHUE OBYYEHUA

10 KUIACC OPTAHUYECKAS XUMUA

TeopeTuyeckne 0OCHOBBI OPraHNYeCcKOi XHMMHH

HpenMer OpI‘aHI/I‘IeCKOI‘/'I XUMUH: €€ BO3HHMKHOBCHHC, Pa3BUTUC U 3HAYCHUC B IMOITYUCHHWHN HOBBIX
BEIIECTB U MaTepuaioB. Teopusi CTpoeHHs opraHHMYecKuX coeauHeHHd A. M. byTiepoBa, €€ OCHOBHBIE
nosiokeHusl. CTpyKTypHBIC (hOPMYJIBI OPraHUYEeCKUX BEIISCTB. [ OMoyorusi, u3omepus. XUMHUCCKas
CBA3b B OPTaHUYCCKUX COCAMHCHUAX — OAMHAPHBIC N KPATHBIC CBA3H.

[IpencraBnenne o KiIacCUPUKAIUK OpPraHUYECKHX BellecTB. HoMeHKIaTypa OpraHMYecKux
COoeMHEeHU (cucremaTrnyeckas) W TPUBHAJIbHBIE HAa3BaHMS BaKHEMIIUX MPEICTaBUTENEH KIIAacCOB
OpPraHnvYCCKNX BCIICCTB.

9KCH€pI/IMeHTaﬂbHLIe MCTOJIbI H3Y4YCHUA BCIIECTB U HUX HpeBpaIHeHI/Iﬁl O3HAKOMJICHHE C
oOpasliaMi OpraHMYECKHX BEIIECTB W MarepuajaMi Ha WX OCHOBE, MOJCITHPOBAHHE MOJICKYI
OpPraHnvdeCKruX BCHICCTB, Ha6HIOJleHI/Ie U ONMHUCAHUC ACMOHCTPAIIMOHHBIX OIBLITOB II0 HNPCBPALICHUIO
OpraHMYEecKHX BEUIECTB MPH HAarpeBaHWU (TUIABJICHUE, OOYTIIMBAHNE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTAaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH — MPOCTEUIINEe PEeICTaBUTENN
aNKaHoB: (U3MYECKHe M XUMHYECKHE CBOICTBa (pEeaKkiuH 3aMEIleHUs M TOPEHWs), HaXOKIECHHE B
IIPUPOJIE, ITOYYEHUE U IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHWE, TOMOJIOTHYECKHH psil. DTHICH W MPONHIEH — TpOCTeHIIne
MpEACTaBUTENN  aJKeHOB: (u3Wyeckne ©  XUMHUYECKHE CBOMcTBa (peakmuu TUIPHUPOBAHUS,
raJoreHNPOBaHUS, THAPATALNHI, OKUCIEHHUS U MOJIMMEPH3AIIHH ), IOIyYeHIE U TPIMEHEHHE.

Anxamuensl: 6yraauen-1,3 u mermnOyramuen-1,3: cTpoeHre, BAKHEHITNE XUMHYCCKHE CBOWCTBA
(peaxuus nonuMepu3aiun). llomydeHrne CHHTETHYECKOT0 KaydyKa 1 Pe3UHBL

AJIKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUM psAM. ATIETHIICH — IMPOCTEHIITHI
MpEACTABUTENb AalKUHOB: COCTaB, CTpOcHHE, (U3MYeCKUE H XUMHYECKHE CBOMCTBA (peakIuu
THAPUPOBAHIS, TAIOTEHUPOBAHUS, THAPATAIINH, TOPEHNUS), TOTyYeHHE U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpocHHWE, (QHU3MUYECKHME W XUMHYECKHE CBOMCTBA (peaKIuu
TaJIOTeHNPOBAHMS ¥ HUTPOBAHUS ), TOydeHHe U pUMeHeHue. 1o1yon: cocmas, cmpoenue, (husuieckue u
Xumuyeckue ceolicmea (peakyuu 2alo2eHUposanus U HUMPOBAHUs), NONYHeHUe U HpUMEeHeHUe.
ToxkcnuHOCTh apeHOB. |'eHeTHUeckas CBS3p MEXKIY YTIIEBOIOPOIAMH, MPUHAUISKAIIUMH K Pa3IUIHBIM
KJIaccam.

[Ipuponusie ncTouHrKH yriaeBogopoaos. [Ipupoansrit raz u momytaele HehTIHBIE Ta3bl. HedTs 1
e€ mpoucxoxaerne. CrocoObl mepepaboOTKM HeTH: TeperoHka, KpeKWHT  (TePMHUYECKHIA,
KaTaTuTHYeCKHii ), uponn3. [IpoaykTel nepepaboTku He()TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yronb U MPOAYKTHI €ro nepepadoTKy.

OKCIIepIMEHTANbHBIE METONbl HM3y4YeHWs] BEIIeCTB W WX IMPEBpAIICHUH: O3HAKOMJICHHE C
o0pasmamMu TIacTMace, KayqyKoB U pe3uHbl, KouteKiuu «HepTe» u «Yrombpy», MogenupoBaHue MOJIEKYIT

YIJIEBOAOPOAOB U TaJOr€HONPOU3BOAHBIX, NPOBEACHHE NPAKTHYECKOW paboThl: MOJIydYeHUE TWICHA U
H3Y4YEHHUE €TO CBOUCTB.

Pacuérnble 3agaun.

Bbluucnennss mo ypaBHEHHIO XMMHYECKOM peakUuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEILIECTBA HJIM NMPOAYKTa PEAKUHMU MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 HCXOTHBIX
BEILIECTB MJIM MIPOLYKTOB PEAKIINH).

Kuciiopoacoaep:kauiue oprannyeckue coeInHeHUst

[IpenenbHble OAHOATOMHBIE COMPTHL. METaHON W 3TaHON: CTPOEHHE, (PU3NUECKHE U XUMHUYECKUE
CBOMCTBa (peakuuM C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOAOPOJAMH, TOpEHHUE), MpHUMEHEHHE.
Bonopoansie cBA3M MexAy MOJIEKYyJIaMH CHOUPTOB. /[lelicTBHe MeTaHOJda W O3TaHOJNA Ha OpPraHU3M
YeoBeKa.



MHOroatoMHbI€ CHUPTHL. OTUJICHTIMKOND M TJIHLEPUH: CTpOoeHHEe, (Pru3nyeckue U XUMHUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE CO IIETOYHBIMH METaJUlaMH, KadecTBEHHas peakuus Ha MHOTOaTOMHBIE
cnupThl). JlelicTBUE HA OpraHu3M 4esoBeka. [IpuMeHeHne rMiepruHa U STHIICHTJINKOIS.

@deHon: cTpoeHHWE MONEKYNbl, (DU3MYECKHEe U XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (QeHona.
[Tpumenenue peHomna.

Anpaerunsl U xkemoHwvl. DopMmanbaerui, aueraiblIerui: CTpoeHHe, (QU3NYECKHEe W XUMHUYECKUE
CBOMCTBA (peaKklMy OKHUCIEHHS] U BOCCTAHOBIIEHH S, KAUECTBEHHBIE PEaKI[UH), TOITy4eHNE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpe/ieNbHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHasT M yKCyCHasi KHCJIOTHI:
cTpoeHne, (U3UUECKHE U XUMHUYECKHE CBOicTBa (CBOWCTBa, OOmIME Ui Kiacca KHUCIOT, peaKIus
sTepuduKanum), monydyeHne u npuMeneHrne. CTeaprHOBasi U OJIEMHOBAs KHCIOTHI KaK MPeACTaBUTEH
BBICIIMX KapOOHOBBIX KHCIIOT. MbLIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, HX MOIoIIIee JAeiicTBHE.

Crnoxsble 3(QUpHl KaKk MPOU3BOHBIE KAPOOHOBBIX KHCIOT. ['Maponu3 ciioxkHbIX 3¢upoB. Kupsr
I'mapoinns sxupos. IIpuMenenue xupoB. bruonorudeckas posb )KUpOB.

VYrneBonsl: coctaB, Kiaccu(UKalys yrieBoAoB (MOHO-, M- W Tonucaxapujpl). [Jrokoza —
MPOCTEHIINIT MOHOCAXapH: OCOOEHHOCTH CTPOCHUSI MOJEKYJbI, (pU3nUeckne U XMMHUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcunom meau(ll), okucieHne aMmmuayHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpOYKEHHE TJIIOKO3blI), HAXOXJICHHUE B NPUPOJEC, NMPUMEHEHUE, OHOIOruyeckas poib.
®otocunTe3. DpyKTO3a KaK N30MEpP TIFOKO3BI.

Kpaxman w memronoza kak mNpupomHbie momuMepbl. CTpoeHHe Kpaxmalla W LEIITIONO3bI.
du3nvecKkre 1 XMMUYEeCKe CBOWCTBA Kpaxmaia (THIPOIu3, KaYeCTBEHHAs PEakIus C HOIOM).

OKcIieprMeHTaNbHBIE METOBl H3yUEHHSI BEIIECTB M MX MPEBPAIICHUN: poBeIeHNe, HabIoAeHre
Y ONMHCaHWE EMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHMPTOB, KaYECTBEHHBIC PEAKIUH OIHOATOMHBIX
cnupToB (oKucienue sranona okcuioM Meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOAECHUCTBHE TIUIEPUHA
¢ ruapokcugoMm wmemu(ll)), ampmernmoB (OKHWCIIEHHE aMMHAYHBIM pacTBOpOM oOkcuaa cepedpa(l) m
ruapokcugom Meau(ll), B3anmMopmelcTBHE Kpaxmana C HWOIOM), TPOBEACHHE IMPAKTHUECKOH paboTHI:
CBOMCTBA PacTBOpa YKCYCHOW KUCJIOTHI.

Pacuérnrie 3amaun.

BbluncneHnss mo ypaBHEHHIO XMMHYECKOW peakluu (Macchl, 00bhEMa, KOMMYECTBA HCXOJHOTO
BEIIeCTBA FJIM MPOAYKTa PEAKIHU IO M3BECTHBIM Macce, 00hEMY, KOIMYECTBY OJHOTO M3 HMCXOMHBIX
BEIIIECTB WJIH MPOIAYKTOB PEAKIINN ).

A3zoTcoepKaIne OpraHuIecKrie COSIMHEHHSI.

AMUHOKHCIIOTHI KakK aM{QoTepHble OpraHWYecKhue coenuHeHus. Du3ndeckne W XUMHUYECKHe
CBOWCTBAa aMHHOKHCIIOT (Ha IpUMepe TIUIMHA). bruonormueckoe 3HaueHne aMUHOKHCIOT. [lenTumpt.

benku xax mpupoHbIe BRICOKOMOJIEKYIISIpHBIE coenuHenus. [lepBrdnas, BTOpUYHas U TpEeTHIHAS
CTpYKTypa 0ermkoB. XHUMHUYECKHe CBOMCTBA OENKOB: THAPONN3, A€HATYpaIlHsl, KaYeCTBEHHBIE PEaKI[iy Ha
Oemku.

OKcIleprMeHTaNbHBIE METONIBI M3YUSHHS BEIIECTB M WX NPEBpAllleHH: HaONMIOIeHIE U ONMUCaHNe
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIlHs OSTKOB IIPH HATPEBAHUM, I[BETHBIE PEAKIIUU OEIKOB.

BricokomolieKkyJIApHbIE COeTUHEHUSI

OCHOBHBIE TIOHSATHS XUMHH BBICOKOMOJNEKYJSIPHBIX COSMWHEHHWI: MOHOMEp, IOINMeEp,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOIIMMEPU3AliN, CPEHHssl MOJEKynspHas macca. OCHOBHBIE METOIBI
CHHTE3a BBICOKOMOJIEKYIISPHBIX COSMUHEHHUI — TOTMMEpH3aIlis U TOTNKOH ISHCAIIHS.

OKCIIeprMEHTANbHBIE METOIbl HM3y4YeHWs] BEIIeCTB W WX IMpEeBpalleHUH: O3HAKOMJIEHHE C
o0pasramu MPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB.

MexripenMeTHbIe CBSI3H.

Peanuzanus MexnpeIMETHBIX CBA3€M IpU HM3ydyeHUU opraHudyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 MCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TMOHATHUH,
SIBIISTIOLINXCSL CHCTEMHBIMU JJIS1 OTASIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.



OOIMe ecTeCTBEHHO-HAYYHbIC MOHATHSA: SABJCHHE, HAy4HBIA (DAaKT, TMIoTe3a, 3aKOH, TEOpHS,
aHaliM3, CHUHTE3, KIACCH(PUKAIUA, MEPUOANYHOCTh, HAOMIOMCHNE, W3MEPEHHE, JKCIIEPHUMEHT,
MO/ICTTPOBAHUE.

dusvKa: Marepusi, DHEPrHs, Macca, aToM, 3JEKTPOH, MOJEKyJa, JHEPreTHYeCKUil YpOBEHb,
BEIIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PM3MUYECKHE BEIMYHHBI W CIWHHIBI HX
HU3MEpEHU.

Buonorus: xierka, opraHusMm, Ouocdepa, OOMEH BeIIECTB B oOpraHusMe, (OTOCHHTE3,
OMONOTMUECKH aKTUBHBIE BelIecTBa (OCKU, YIIIEBOABI, JKUPBI, (PEPMEHTHI).

T'eorpadus: MuHEpabl, TOPHBIE IIOPOIBI, TIOJIE3HBIE HCKOMTaEMBIE, TOIIHBO, PECYPCHI.

Texnomorus: MUIICBBIC MNPOAYKTBI, OCHOBLI pPAUOHAJILHOI'0 IIHTAaHUA, MOIOIIHUE CPCIACTBA,
JICKAPCTBCHHBIEC M KOCMETHYCCKHE IIpflaparbl, Marcpualibl M3 HCKYCCTBCHHLBIX U CHUHTCTHYCCKUX
BOJIOKOH.

11 KUIACC OBLIASA U HEOPTAHUYECKAS XUMUS

TeopeTnyeckne 0CHOBbI XUMHH

XUMUYECKUN 3JIeMEeHT. AToM. SIipo aToma, U30TOMbBI. DJIEKTPOHHAsI 000JI0UKa. DHEPreTUIECKHE
YPOBHH, TOIYPOBHH. ATOMHbIE oOpOuTanu, S-, P-, O- a31emenHThl. OCOOCHHOCTH pacHpeneseHus
JJEKTPOHOB MO OpOWTAISIM B aTOMax »JJEMEHTOB TMEPBBIX UETHIPEX TMEPHOAOB. OJIEKTPOHHAS
KOH(UTYpanys aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoauueckas cucreMa xumudeckux anemeHTos . M. Menpeneesa.
Cas3p nepuoanyeckoro 3akoHa u Ilepuognueckoi cucremsl xuMuyeckux 3nemenToB /. M. Menneneesa
C COBPEMCHHOM TEOpHWEW CTPOCHUS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUUYECKUX
3JIEMEHTOB M 00pa3yeMbIX MMM IHPOCTBIX M CJIOKHBIX BELIECTB 10 IPyNnaM M IepuoiaM. 3HadeHHe
MEPUOUUECKOI0 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUUYECKasl CBsI3b. BUbl XMMHUUYECKON CBSI3U (KOBaJICHTHAs! HEMOJIIpHAsA U
HOJISIpHAsi, MOHHAs, Merajuipueckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM XUMHUYECKOM CBS3U
(oOMeHHBII W JOHOPHO-AKIENTOPHEIN). BomopomHasi cBsi3b. BajaeHTHOCTh. DJNEKTPOOTPHUIIATEIHHOCTS.
Crenens okucineHus. MoHbI: KAaTHOHBI U aHUOHBI

BemecTBa MONIEKyISIpHOIO M HEMOJIEKYJIIPHOTO CTPOCHHU . 3aKOH IIOCTOSIHCTBA COCTAaBa BEIIECTBA.
Tumns! KpUCTATIIMYECKUX PELIETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH.

IlonsiTe o nucnepcHBIX cucTeMax. VICTMHHBIE M KOJJIOMAHBIE pacTBOphl. MaccoBas moist
BEILIECTBA B PACTBOPE.

Knaccupukanus HeopraHudeckux coeauHeHHH. HoMeHKIaTypa HEOpPraHMYECKHX BEILECTB.
I'enernyeckas CBsI3b HEOPraHMUECKUX BEILECTB, IPUHAIISKAIINX K PA3JIMIHBIM KJIACCAM.

Xumudeckas peakmusi. Kiaccuukamyss XAMAYECKUX PEAKIIHA B HEOPTAHUYECKOH M OpTraHHIeCKOn
XMMUH. 3aKOH COXpPaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHHS M TPEBpPALICHUs SHEPruyd mpu
XUMHAYECKUX PEAKIUIX.

CkopocTh peakiuy, e€ 3aBUCUMOCTh OT pa3In4HbIX (akropoB. OOpaTuMble peakunu. XUMHUECKOEe
paBHOBecue. PakTOphbI, BIUSIONINE Ha COCTOSIHUE XUMHUUYecKoro paBHoBecus. [Ipunuun Jle [laTense.

Onekrponutuyeckas guccouuanys. CuipHble U cradble 37eKTpoiauThl. Cpeaa BOOHBIX PacTBOPOB
BEILIECTB: KHCNasA, HeUTpasbHas, IEeNIOoYHasl.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIH.

OKCHepUMEHTaIbHBIE METO/bl M3Y4YCHHUs BELIECTB M MX MPEBPALICHUI: JeMOHCTpalusl TaOmui
«llepmognueckast cucrema xumuueckux oanemeHToB J[. M. MenzaeneeBa», usydeHue Mozenen
KPHCTAJNIMYECKUX DPEIIETOK, HAOJIIONEHNE M OIMCAHME JIEMOHCTPALIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(pa3nokeHHE MEpPOKCHAA BOJIOPOAA B NPUCYTCTBUH KaTalM3aTopa, OIpEAeleHHE cpelasl PacTBOPOB
BEIIECTB C MOMOLIbI0 YHUBEPCAJIBHOI'O WHIMKATOpAa, PEaKUHMH HOHHOro OOMEHa), NpOBEACHUE
MPAaKTUYECKON paboThl «BnusHue pa3indHbix (pakTopoB HA CKOPOCTH XUMHUYECKOH PEaKLIUN.

Pacuérnble 3aaum.



Pacuérel mo ypaBHEHMSIM XHUMHYECKMX PEAKIUNA, B TOM YHCIE TEPMOXUMHUUYECKHE DPACUETHI,
pacy€Thl C UCIOIB30BAHUEM MOHITHUS «MaCCOBAs IOJS BEIISCTBAY.

Heopranuyeckas xumms

Hemeramnsl. [Tonoxkenue nHemeramioB B [lepuonnueckoi cucreme XuMu4eckux snemeHToB /. U.
MenneneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DHU3MYECKHME CBOMCTBA HEMETAILIOB. AJUIOTPOMHS
HEMETAJUIOB (Ha MpUMEpe KUCIopo/a, cepbl, Gocdopa U yriepona).

XWMHUYECKHE CBOMCTBA BaYKHEHUIIMX HEMETAJNIOB (TaJIONeHOB, Cephl, a30Ta, ¢ocdopa, yriepoja u
KPEMHHUS) U UX COCAMHECHUN (OKCUIOB, KUCIOPOACOICPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHCHMUIA).

IIpumeneHne BaXXHENIIIMX HEMETAIJIOB U UX COEAMHEHUM.

Meramibl. Ilonoxxenne meramnoB B llepuonnueckoil cucreme xumuyeckux ayemeHtos JI. M.
MenneneeBa. OcOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOume ¢Gusnyeckue
cBoiicTBa MeTaiToB. CIIIaBBI METAJUIOB. DJIEKTPOXUMUUICCKUH Psii HATIPSHKEHU METaJIIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAIIOB (HATpHUH, Kamui, KalblUWd, MarHui, aJlOMUHUMN,
[IUHK, XPOM, KeJIe30, MENIb) U UX COCTMHCHUM.

O6mue crocoObl MoTy4YeHus: MeTayuioB. [IpuMeHeHe MeTasioB B OBITY M TEXHHKE.

9KCH€pI/IMeHTaHLHLIe METOABI HM3Y4YCHHA BCIICCTB U HX HpeBpaIlIeHHfli HU3YYCHUC KOJUICKIIUU
«MeTaJlibl M CILIaBbI», 00pa3I0B HEMETAJIOB, PElICHUE IKCICPUMEHTAJIBHBIX 3aja4, HAOJIOJCHUE U
OMnMCaHnue JAEMOHCTPAIIMOHHBIX U na6opaT0pHHx OIIBITOB (BSaHMO}IeﬁCTBI/Ie TUAPOKCHUAa AJIIOMUHUA C
pacTBOpaMu KHMCJIOT U HIG.]'IO'—ICI‘/‘I, Ka4YC€CTBCHHBIC PCAKIIMU HA KAaTHOHBI MeTaJ'IJ'IOB).

Pacuérnsbie 3anaumn.

Pacuérel Macchl BeliecTBa MM 00bEMA ra30B MO0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WIIM
00BEMY OTHOTO M3 YYACTBYIOIIUX B PEAKITHU BEIICCTB, pACUETH MacChl (00BEMA, KOJTMIECTBA BEIIECTBA)
MIPOTYKTOB PEAKITUH, €CITH OJTHO U3 BEIIECTB MMEET ITPUMECH.

XuMHS U KM3Hb

Ponb xumuM B OOECIICUEHHH 3KOJOIMUYECKOM, DHEPreTHUYECKOH M MHIIEBOH O€30IacHOCTH,
pa3BuUTUU MenUUUHBL. [[oHATHE 0 HAYYHBIX METOAAX [TO3HAHUS BELIECTB U XUMUYECKUX PEaKLUH.

[pencrarnenuss 00 OOIMMX HAYYHBIX MPHHIUIAX MPOMBIIUICHHOTO TTONYYCHHS BasKHEHITHX
BELIECTB.

YemoBek B MHUPE BEUIECTB W MaTEpPUAIOB: BaKHEHIIWE CTPOUTEIBHBIC MATEpUAbL,
KOHCTPYKLIMOHHBIE ~MAaTepuajbl, Kpackd, CTEKJIO, KepaMHKa, MaTepuaibl s DJIEKTPOHHKH,
HaHOMaTepuaibl, OpPraHNYECKHUE U MUHEPAIBHBIE YA00PEHUSI.

XuMHS U 300pOBbE YEJIOBEKA: MPABUJIA HCIIONb30BAHUS JIEKAPCTBEHHBIX IPENApaToB, MpaBUJIa
0e301acHOT0 UCTIONB30BAHMSI IIPEITapaToB OBITOBOW XMMHH B TTOBCEHEBHOMN YKH3HH.

MexnpeaMeTHbIe CBSI3H.

Peanmzammss MeXnpeaMETHBIX CBS3€H NpH W3YYeHWH OO0ImIell M HeopraHWYecKod xumuu B 11
KJIAaCCEe OCYIIECTBIISIETCS dYepe3 HCIIONB30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX IOHSITHH, TaK W
MOHSTUH, SIBJSIOLIUXCSI CHCTEMHBIMU JJIS1 OTJIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTecTBEHHO-HAy4YHBIE TOHATHSA: HAy4YHBIA (DAKT, THUIOTE3a, 3aKOH, TEOpHs, aHAIN3,
CHHTE3, KiIaccH(UKalWs, MEepUOTUIHOCTh, HAOIIOAEeHWE, DKCIEPUMEHT, MOJEIHpPOBAHUE, W3MEpECHUE,
SIBJICHHE.

dusnka: MaTepusi, DHEPrusi, Macca, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HU30TOI,
PaarOaKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUIECKUN YPOBEHB, BEIIECTBO, TENO0, 00BEM, arperaTHOe COCTOSHIE
BelllecTBa, (PM3NYECKHe BETMUNHBI U €IUHUIIBI NX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, Ouocepa, MAKpo- ¥ MHUKPOIJIEMEHTHI, BUTAMUHBI,
O0OMEH BEIECTB B OPTaHU3ME.

I'eorpacdus: MuHEpAIIBI, TOPHBIE TOPOJIBI, ITOJIE3HBIE UCKOMTAEMBbIE, TOTUTHBO, PECYPCHI.

TexHonorusi: XUMHUYECKash IPOMBIIIEHHOCTb, METAJUIYPIrusi, NPOU3BOACTBO CTPOUTEIBHBIX
MaTepuasoB, CEIbCKOXO3SIMCTBEHHOE IMPOW3BOACTBO, IMHINEBAS MPOMBIIIIEHHOCTh, ()apMaleBTU4YecKas
MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKUX IIPErnapaToB, MPOU3BOACTBO KOHCTPYKUHMOHHBIX
MaTepHuasoB, AIEKTPOHHAS TPOMBIILICHHOCTb, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUU HA BA30BOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

JIMMHOCTHBIE PE3YJbTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMs K pe3yIbTaTaM OCBOCHHUS OOYYAIOIIMMHCS MPOTrPaMM
cpenHero oOmero o0pa3oBaHUS (JMYHOCTHBIM, MeETalpeJAMETHBIM M INpeAMeTHbIM). Haydno-
METOANYECKOH OCHOBOW il pa3paOOTKH IJIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS IMPOrPaMM CPETHETO
o0111ero 00pa3oBaHusl SIBISETCS CUCTEMHO-ICATEIIbHOCTHBIN MTOIX O],

B cooTBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHUSI TIpenMera «XHMHsS» HA YPOBHE CpelHEro o0miero oOpa3oBaHUsSI BBLICIEHBI CIEAYIOLIHE
COCTABJIAIOIIUE:

OCO3HaHHE OOYYAIOIIMMHUCS POCCHHUCKOW TPaKAAHCKOW HMISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITETFLHOCTH M CAaMOOIPEENEHHUIO;

HaJIM4ne MOTUBAIINU K OGy‘IeHI/IIO;

LIEJICHANIPABJICHHOS DPAa3BUTHE BHYTPEHHUX YOOXKICHUN JIMYHOCTH HAa OCHOBE KJIHOYEBBIX
[EHHOCTEeH W UCTOPHUECKHUX TPaJUIMK 0a30BOI HAYKH XHMUH;

TOTOBHOCTH W CIIOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJICTBOBATHCSI B CBOGH JIGATEIBHOCTH
IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaAMH, IIPUCYHIUMHA IleJ'[OCTHOﬁ CUCTEME XUMHNYECCKOI'O O6paSOBaHI/ISI;

HaJIM4Yue€ MpaBOCO3ZHAHUSA IKOJIOTHUECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBHUTH neinm u CTPOUTH
JKN3HCHHBIC I1JIaHBbI.

JImgHOCTHBIE pE3yIbTATHI OCBOCHUS MpEaMeTa «XWUMHUS» JOCTUTAIOTCS B €IUHCTBE YICOHOH H
BOCHHUTATEIbHON JACATCIIBHOCTU B COOTBETCTBHU C I'YMaHUCTUYCCKUMU, COLIMOKYJIBTYPHBIMU, NYXOBHO-
HPAaBCTBCHHBIMU LEHHOCTAMHU U HACaIaMU pOCCHﬁCKOFO TpaXJ1aHCKOro O6HICCTBa, IIPUHATBEIMU B
oOmiecTBe HOPMAaMH W MpPABWJIAMH IOBEICHUS, CIIOCOOCTBYIONIMMH MpOLEcCaM CaMOIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTU O0YHaIOIINXCA.

JIMYHOCTHBIE PE3yJAbTaTbl OCBOCHUS IpeaMeTa «XHUMUs» OTpaxkaroT c(hOPMHUPOBAHHOCTH OIIbITA
[I03HABATEIbHOM U MPAKTUYECKON AEATENbHOCTH OOyJaroIIuXcs MO pealu3alu MPUHATHIX B OOILECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpasaaHCKOro BOCHUTAHUS !

0CO3HaHUS 00YJarOIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s3aHHOCTEH, yBaXKEHUS K 3aKOHY
U TIPaBOIOPSIIKY;

MIPEACTABJICHHUS O COLMAIBHBIX HOPMAX U IIPAaBUIIAX MEKIMYHOCTHBIX OTHOLLICHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATENbHOCTH IPH CO3AaHUM YUEOHBIX IIPOEKTOB,
peLIeHnN YIeOHbIX U MT03HABATENBHBIX 3aa4, BHITOTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U NPUHMMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apryMEHThl IPYIHX NpH
aHaJIN3e Pa3IM4YHbIX BUJOB YU€OHOH NEeATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOT'O OTHOILIEHMS K HCTOPUYECKOMY U HAYYHOMY HACJIEAMIO OTEYECTBEHHON XUMUM;

YBa)KEHHMsI K IIPOLIECCY TBOPYECTBA B 00JACTH TEOPHHM M NPAKTHUECKOTO NMPUMEHEHHS XUMHH,
OCO3HaHUSl TOTO, YTO JOCTHIKEHHWS HAyKHd €CThb PE3yJbTaT UIMTEIbHBIX HaOJIONEHHUH, KPOMOTIMBBIX
9KCIEPUMEHTAIILHBIX IIOUCKOB, IIOCTOSHHOT'O TPYAa YUEHBIX U NPAKTHKOB;

HWHTEepeca W MO3HABATEIbHBIX MOTHBOB B NOJYYEHHHM M MOCIEAYIOIIEM aHalIu3e MH(OpMauuu o
MEPEeOBbIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHON XHUMUHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUd, CBSI3aHHBIE C XMMHUYECKHMMH SIBIICHHSAMH, M IPHUHUMATH
OCO3HaHHBIE PELICHNUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE ITOBEJIEHUE M TIOCTYIKH CBOMX TOBAPHILEH ¢ O3 HPaBCTBEHHBIX
1 TIPABOBBIX HOPM M OCO3HaHUE MTOCIEACTBUH ATUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:



MOHUMaHMUA ILEHHOCTed 3A0poBOro M  Oe3zomacHoro obOpa3a JKM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILECHHUS K COOCTBEHHOMY (PH3HMUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMIOACHUS TTpaBHil OE30MaCHOTO OOpalIeHHsl C BEIIeCTBAaMH B OBITY, TIOBCEAHEBHON JKU3HU U B
TPYAOBOH IEATENBHOCTH;

MOHUMAaHHS LEHHOCTH TpaBWJI WHIUBHIYaTbHOTO W KOJUIGKTUBHOrO 0€30MacHOrO MOBEACHHS B
CUTYyalMsIX, YTPOXKAIOIIUX 340POBbIO U KU3HU JIFOEH;

OCO3HAaHHUSl TIOCHEACTBHA M HENPHATUS BPEAHBIX TNPUBBIYCK (YHNOTPEOSCHHS —AJKOTOJIA,
HapKOTUKOB, KypeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATENBCKON JeATEbHOCTH, O0IECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAX AESATEINbHOCTH;

YCTaHOBKU Ha aKTUBHOC Y4aCTUC B PCIICHUHN MPAKTUYCCKHX 3aJav counaanoﬁ HamnpaBJICHHOCTH
(B pamMKax CBOETO KJiacca, IITKOJIBI);

HWHTEepeca K MPaKTHUYECKOMY H3Y4YeHHUIO IpodeccHil pa3inyHOro pojaa, B TOM YHCIE HAa OCHOBE
MMPUMEHCHUA TPEAMETHBIX 3HAHWUM T10 XHUMUH,

YBAXKEHHUS K TPYLY, JIOJAM TPYAa U Pe3yJbTaTaM TPYJI0OBOU AESITENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYaJbHOW TPACKTOPHH OO0pa30BaHus, Oymylien
HpO(beCCI/H/I n pecaiu3anuun COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C yT-IeTOM JIMYHOCTHBIX HMHTEPCECOB,
CIIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTpeOHOCTEN 00111ecTBa;

6) 3K0J10rMYECKOr0 BOCIUTAHHS:

9KOJIOTUYECKH IIeJIECO00Pa3HOr0 OTHOMIEHHUS K MPHPOJE, KaK NCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHUMAaHHUS TJI00AIBLHOTO XapakTepa OSKOJOTrHYCCKHUX HpO6_HCM, BIIMSIHUA J3KOHOMUHYCCKUX
MPOIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHOU CpPEIbl;

OCO3HaHHWSI HEOOXOMUMOCTH UCIIONB30BAHUS JIOCTHIKGHHH XHMHH JUIS PEIICHHUs BOIPOCOB
PaIOHATBHOTO MTPUPOIOIIONH30BAHHS,

AKTUBHOT'O HENPUATUS JEHCTBUM, MPUHOCAIIMX Bped OKpYKarollled MPUPOIHON cpene, yMeHusd
MIPOTHO3WPOBATh HEOJIATONMPHUATHBIE SKOIOTHYECKHE TMOCIEACTBUS MNPEANPUHUMAEMBIX NEHCTBHHA U
MpeIoTBpaIIaTh UX;

HaJM4Us Pa3BUTOTO SKOJIOTHYECKOT0 MBIIUIEHUS, YKOJIOTHIECKON KyIbTYpPHI, OIBITA AEATEIbHOCTH
JKONIOTUYECKOH  HAIlpaBIIEHHOCTH, yMEHHS  PYKOBOJACTBOBAThCI WMH B  II03HABATENHHOM,
KOMMYHUKATHBHOM W COIMAIbHOW TPAaKTHKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO IPOTHBOCTOATH
HIICOTTOTUH XeMOo()OOHH;

7) LeHHOCTH HAYYHOI'0 IO3HAHUSL:

c(hOpMHUPOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTH
HayKH ¥ O0IIeCTBEHHON MTPAKTHKH,

MTOHUMAaHUS CTIEU(GUKN XUMHUH KaK HayKH, OCO3HAHUS e€ polr B (QOPMHUPOBAHUHU PAIIMOHAIHEHOTO
HayYHOTO MBINUIEHHUS, CO3JaHUH IEIOCTHOTO MPEACTaBICHHUS] 00 OKPYXKAIOIEM MHPE KaK O €IUHCTBE
MPUPOIBI M YEIOBEKa, B MO3HAHWU IMPHUPOIHBIX 3aKOHOMEPHOCTEH W PEIIEHWH IPOOJIeM COXPaHEHUs
MIPUPOTHOTO PABHOBECHS,;

yOexa€HHOCTH B 0CO0OM 3HAYAMOCTH XHMHHU JJI COBPEMEHHON [MBHIHM3AIMK: B €€
TYMaHUCTHYECKOW HAIPaBIEHHOCTH W BAXXHOH POJIM B CO3/IaHWU HOBOM 0a3bl MaTepUAIbHON KYJIBTYPHI,
pelIeHuH TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, YHEPTETUYECKOM,
MUIIEBOM U AKOJIIOTHYECKOH OE€30MMacHOCTH, B Pa3BUTHH MEIUITUHBI, 00ECTIEYSHUH YCIIOBUH YCIIEIIHOTO
Tpy/Aa U SKOJIOTHYECKHA KOM(POPTHOH XKU3HH KaXKIOT0 YJieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH I'PaMOTHOCTHU: MTOHMMAHUS CYITHOCTH METO/IOB IIO3HAHUS, UCTIONB3yEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HWCIOJB30BATH IMONydaeMble 3HAHUA IS aHauu3a U OOBSICHEHUS
SIBJICHUI OKPYXXKAIOIIEero MUpa W TPOUCXOAIIMX B HEM H3MEHEHWi, YMEHUsS JenaTh 00OCHOBaHHBIC
3aKJIFOUEHMs] Ha OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIMXCS JAHHBIX C IENBI0 MOMy4EHHUS JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIBh30BaTh XMMHUYECKHUE 3HAHHUS JUIA pEHICHUS MpoOjaeM B
peabHBIX KU3HEHHBIX CUTYAIUAX;

HWHTEpeca K MO3HAHUIO U UCCIIEIOBATENLCKON A TENLHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHMIO M CaMOOOPA30BAHHUIO, K AKTHBHOMY
MOJYYEHHIO HOBBIX 3HAHUM M0 XUMHH B COOTBETCTBUH C )KM3HEHHBIMH OTPEOHOCTAMH;

HWHTepeca K OCOOCHHOCTSIM Tpy/la B pa3IHyYHBIX cdepax mpodheccnoHATBHON A TebHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yIbTaThl OCBOCHHS y4eOHOro mpeaMera «XHMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble U1 (OpPMHUpPOBAHUS ~ MHPOBO33PECHUS  OOYYAIOUIMXCS — MEXAWUCIHIIMHAPHBIC
(MexnpenMeTHbie) OOIIEHAYYHBIE TOHATHS, OTPAXKAIOIIME IENOCTHOCTh HAYYHOH KapTUHBI MHUpa H
CHCHI/I(I)I/IKy MCTOJI0B IMO3HAHUSA, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/IH, BCUICCTBO, DHEPrus,
SIBIICHUE, TPOIECC, CHCTEMa, HAaydHBIH (hakT, TMPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeI0BaHNe, HAOIOIeHNE, N3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIC YydeOHbIC JieiicTBUSl (IO3HABATeIbHbIE, KOMMYHHKATHBHBIC, DPETYJISITHBHBIE),
obecrieunBarone (GopMupoBaHue (YHKIIMOHAIBHOH TI'PaMOTHOCTH M COLMAJIBHONH KOMIICTCHIIUU
00y4aroIIMuXCs;

CIOCOOHOCTh 00y4aroIMXCst HCIIONb30BaTh OCBOEHHEIE MEKIUCITUTUINHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHBEpCAIbHbIC ydeOHbIC JCHCTBHS B ITO3HABATENHFHOH W COIMATbHOM
IIPAaKTHUKE.

MeranpeaMeTHbIe  PE3yJIbTaThl  OTPAKAIOT  OBJIAJCHUE  YHHBEPCAIBHBIMH  y4EOHBIMH
IMO3HAaBATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU HeﬁCTBHHMH.

OBJiajieHue YHUBEPCAILHBLIMA Y4eOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH

1) 6a3oBbIe JJornyecKue JeiicTBUs:

CaMOCTOSATENEHO (GOPMYIIMPOBAThH M AKTYAIU3UPOBATH IPOOIJIEMY, BCECTOPOHHE €€ pacCMaTPHBATH;

OIPEIETIATh TICH JIeATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JIOCTHIKEHHS, COOTHOCHTH
PE3YNIBTaThI ICSITEIBHOCTH C MOCTABICHHBIMH IEIISIMU;

WCTOJIB30BATh TMPH OCBOCHUH 3HAHWHU MPUEMBI JIOTHUECKOTO MBIIUICHHS — BBIACIATH XapaKTepHbIE
MPHU3HAKK TOHATUI W YCTAaHABIMBATH WX B3aWMOCBS3b, HCIOIB30BaTh COOTBETCTBYIONIUE ITOHSITHS IS
00BSICHEHHUS OTHEIHHBIX (DAKTOB M SBJICHU;

BBIOMPATh OCHOBAHHS M KPUTEPUH JIJIS KIacCU(DUKAIIMN BENISCTB M XMMUYECKUX PEaKIHii;

yCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIC CBSI3H MEXK/y U3y4aeMbIMHU SBICHHSIMU;

CTPOUTH JIOTHYECKHE paCCYXJCHUs (MHIYKTUBHBIC, JCAYKTHBHBIC, 10 aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEYHST B pacCMATPHUBACMBIX SIBICHUAX, (OPMYIHPOBATH BBIBOABI U
3aKITIOYCHVIS,

MPUMEHSITh B MPOIecce MO3HAHMUS, UCIIONb3YeMbIe B XUMHM CHMBOIIUYECKUE (3HAKOBBIC) MOJICITH,
MpeoOpa3oBbIBATH MOJICTBHBIC MPEICTABICHUS — XUMHYECKAW 3HAK (CUMBOJ) SJEMEHTA, XHMHUYECKas
(dbopmyIa, ypaBHEHHE XUMAYCSCKOW PEaKIUU — IPU PEIICHUH YUeOHBIX TTO3HABATENBHBIX U MPAKTHYSCKUX
3aja4, MPUMCHATh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JUIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEAKIIUH.

2) 6a30BbIE HCCIEA0BATEIbCKHE TeHCTBU:

BIIQJICTh OCHOBAMH METOJIOB HAYYHOIO TIO3HAHMSI BEIIECTB U XUMHUYECKUX PEAKIIHN;

(bopMyITUpOBaTh IEMU U 33JIa4d MCCIICIOBAHMS, UCIIOIb30BATh MOCTABICHHBIC H CAMOCTOSTEIBHO
c(OpMyITUPOBAHHBIC BOMPOCHI B KAaueCTBE HMHCTPYMEHTA MO3HAHHWS W OCHOBBI JUisi (POPMHUPOBAHUS
TUITOTE3bI MO IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh  HAaBBIKAMH  CAMOCTOSTENHLHOrO  IUIAHUPOBAHUS WM TMPOBENCHHS  YUCHHYECKUX
9KCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 3a XOJOM IMpOoIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYIUPOBATH O0OOIICHUS W BBIBOJBI OTHOCHTEIHLHO JOCTOBEPHOCTH
PE3yNIbTAaTOB UCCIICOBAHUS, COCTABIIATH OOOCHOBAHHBIN OTUET O MPOJAETAHHON paboTe;



npuoOpeTaTh ONBIT YUYEHHYECKOH HCCIENOBATEIbCKOM M MPOCKTHOW AESTEIbHOCTH, MPOSBIATH
CIOCOOHOCT M TOTOBHOCTH K CaMOCTOATEILHOMY IOMCKY METOAOB pEIHICHHS NPaKTHUYECKHX 3ajad,
MIPUMEHEHHIO Pa3IMYHbIX METOI0B ITO3HAHNUS.

3) pabora ¢ nndopmanueii:

OPHCHTHPOBATHCSI B Pa3lMYHBIX HMCTOYHHMKAX HH(OpManuu (HAyYHO-TIOMYNSApHAsl JHTEpaTypa
XHUMHYECKOTO COJep KaHusl, CIIpaBOUHBIE MMOCOOUs, pecypchl MHTepHETa), aHaIM3UPOBaTh WH(POPMALIUIO
pa3IMYHBIX BUAOB W (GOpPM MpEACTaBICHHS, KPUTHYECKH OIECHUBATH €€ JIOCTOBEPHOCTh H
HEMpPOTUBOPEYUBOCTE;

(dhopMyITupOBaTh 3aMPOCHl U MPUMEHSTH Pa3MuHbIE METOABI IIPU TIOMCKE U 0TOOpe MH(OpMAIIHH,
HEOOXOJJMMOM JUIsl BHIMTOJTHEHHS YUeOHBIX 3a/1a4 OMPEACIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIOIB30BaHUS HMH(DOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHONOTUH |
Pa3IUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEIFHO BBIOMPATh ONTHMAIBHYIO (QOpMy TMpeacTaBieHuss HHGOPMAUK  (CXEMBI,
rpad¥Ky, qUarpaMMBbl, TaOJIUIbI, PUCYHKH U JIPYTHE);

WCTIOJIb30BaTh HAYYHBIH SI3bIK B Ka4eCTBE CPEACTBA MPHU paboTe ¢ XMMUYECKOW WH(pOpMaIUen:
MPUMEHSTh MEXKIIpeAMeTHble ((pHU3nueckue HW MaTeMaTU4ecKHe) 3HaKH U CHMBOIBL, (OpMyIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

OBnaeHue yHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMY 1eiiCTBUSIMH:

3a/aBaTh BONPOCHI TI0 CYHIECTBY OOCYKIaeMOW TeMbl B XOJ€ JUANora W/WIM JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIMPOBATh CBOW MPEIJIOKECHUS OTHOCHUTEIBHO BBIONHEHUS IMPEIJIOKEHHON
3a/1a4m;

BBICTYHIaTh C TMIPE3CHTAllMel pe3ylbTaTOB IO3HABATENFHOW JAEATENbHOCTH, TONYYE€HHBIX
CaMOCTOATENIBHO WM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBITOIHEHHH XUMHUYECKOTO JKCIIEPUMEHTA,
[IPAKTUYECKON pabOThI 110 UCCIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILECTB, pealu3aluy y4eOHOIro IpoeKTa
1 GOpMYyITHPOBATH BEIBOMKI IO pe3yibTaTaM IMPOBEAEHHBIX UCCICAOBAHUH IMyTEM COTTIACOBAHUS TTO3UIIHA
B X0JIe 00CYKIEeHH 1 0OMEHa MHEHHSIMHU.

OBiafenne yHUBEPCAJIbHBIMH PeryJsiITHBHBIMH JeHCTBUAMHU:

CaMOCTOATENBHO IJIAHUPOBATh U OCYILECTBIIATH CBOIO ITO3HABATEIBHYIO JNEATEIBHOCTD, ONPEACTI
e menu M 3aJaud, KOHTPOIMPOBAaTh M IO Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATH IpPEAIaraeMblid
QITOPUTM JAEHCTBUH IpPU BBIIOJHEHUM YYEOHBIX M MCCIEIOBATEIbCKUX 3ahad, BBHIOMpaTh HauOolee
3¢ eKTUBHBINA CIIOCO0 MX PEIICHHUS C y4ETOM MOJIyYEHHsS HOBBIX 3HAHMM O BEIIECTBAX U XMMUYECKHX
peaKnusx;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeamerHblie pe3ynbTaThl OCBOCHUS Kypca «Opranndeckast XuMHs» OTPaskaroT:

c(hOPMHUPOBAaHHOCTh TPEACTABICHHA O XHMHYECKOH COCTABIIIONIEH eCTeCTBEHHO-HAYYHOM
KapTHHBI MHUpPa, POJIM XMMHUH B IO3HAHUU SIBIICHUH MPUPOXBL, B (POPMUPOBAHUHN MBILIIICHUS U KyJIbTYphI
JUYHOCTH, €€ (PYHKIMOHAJIBHOH TIPaMOTHOCTH, HEOOXOOMMOM Ul peLIeHUs] MPAaKTUYECKHX 3alad |
9KOJIOTMYECKH 00OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3J0POBbIO U IPUPOIHOH Cpee;

BJIAJICHUE CHUCTEMOH XMMHUYECKHX 3HAHWUH, KOTOpas BKIIOYAET: OCHOBOIIOJATAOLIME IOHATHUS
(XMMHUYECKUH ~ 3JIEeMEHT, aToOM, OJJIEKTpOHHas  00O0JOYKa  aTromMa, MOJEKyJla, BaJIeHTHOCTb,
3JIEKTPOOTPULIATENBHOCTb, XUMHUECKas CBA3b, CTPYKTypHasi dopmyina (pa3BEpHyTas M COKpallEHHAs),
MOJIb, MOJISIDHAs Macca, MOJISIPHBI O0O0BEM, YriepoAHbIil ckeneT, (yHKLUMOHANbHAS TPYyIIa, paauKal,
HU30MEpHs, U30MEphl, TOMOJIOTUYECKUI Psd, TOMOJIOTH, YIIIEBOAOPOABI, KUCIOPOJ M a30TCOAEpKAalle
COE/IMHEHHUsI, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPUH U
3aKOHBI (TEOpHsA CTPOCHUS oOpraHuueckux BemectB A. M. ByrnepoBa, 3aKOH COXpaHEHHS MAacchbl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH $3bIK XMMHH; MHUPOBO33DEHUECKUE 3HAHUS, JISKALIUE B



OCHOBE MOHUMAHHSI IPUYMHHOCTA ¥ CHCTEMHOCTH XMMUYECKUX SIBICHUH, (JAKTOIOrHYECKHE CBEICHUS O
CBOMCTBax, COCTaBe, MOIYYEeHUH U OE30MaCHOM HCIONb30BaHUM BaKHEHIINX OPraHUYeCKHX BEIICCTB B
OBITY U TPAKTUYECKOH NESTEIBHOCTH YEIOBEKa;

c(OPMUPOBAHHOCTE YMEHHUU BBIBIATH XapaKTEpHbIE MPH3HAKA TOHATHH, yCTaHABIMBATH HX
B3aMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME TMOHATHS IPHU ONHCAHUM COCTaBa, CTPOEHHS U
MPEBpAILICHU OPraHUYECKUX COEANHEHU;

cOPMUPOBAHHOCT, YMEHHWH HCIONB30BATh XHMHYECKYI0O CHMBOJHMKY [UII COCTaBJICHHSI
MOJIEKYJISPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEéHHOW) (OpMyNT OpPraHMYECKHX BEIIECTB H
ypaBHEHUII XUMHUYECKUX pEaKIUil, HM3rOTaBIMBAaTh MOJAEIM MOJIEKY] OpPraHMYeCKUX BEUIECTB JUI
WJUTIOCTPALMK UX XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS;

cOPMUPOBAHHOCT, YMEHWUH YyCTAaHABIMBATh MPUHAICKHOCTh HM3YYECHHBIX OpraHUYECKUX
BEIIIECTB 10 WX COCTaBy M CTPOCHUIO K OMpeNeNéHHOMY KiacCy/TpyIe COeqUHEHUN (YTIeBOIOpOIbl,
KHCJIOPOJ] M a30TCOJIEpIKAIINE COEAUHEHUS, BHICOKOMOJIEKYJISIPHbIE COSMHEHUS), TaBaTh UM Ha3BaHUS
no cucremarudeckoid HomeHknarype (IUPAC), a taxke mpuBOAWTH TPUBHATIBHBIC HA3BAHUS OTIEIBHBIX
OpPraHMYEeCKHX BEHIeCTB (ITHIICH, NPOMUJICH, aleTWIeH, OSTWICHIJIMKONb, TIUIEPUH, (EHOI,
dbopmanbieru, aneranbleru]l, MypaBbHHAs KHUCIOTAa, YKCyCHas KHWCIIOTa, OJIEMHOBAsl KHCIIOTA,
CTeapHHOBAas KUCIIOTA, TII0K03a, PpyKTOo3a, Kpaxmal, HeIi03a, TIINIHH);

c(hOpMHUPOBAaHHOCTH YMEHHS OIPEENATh BUABI XUMHUECKOW CBS3M B OPTraHMYECKHX COEIMHEHHSIX
(omuHApHBIE U KPAaTHBIE);

c(hOpMHUPOBAaHHOCTH YMEHUS MPUMEHATH IMTOJIOKEHUS TEOPUH CTPOEHHUSI OPTraHUYECKHUX BEHIeCTB A.
M. BbyrtnepoBa s OOBSICHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOSHHS; 3aKOH
COXpaHEHHs MacChl BEIIECTB;

c(OPMUPOBAHHOCT, YMEHHMH XapaKTEepU30BaTh COCTaB, CTpOEHHE, (HU3UYECKHE W XUMHYECKUE
CBOMCTBA TUIMYHBIX IPEICTaBUTENEH pa3INYHbIX KIaCCOB OPraHUUYECKUX BELIECTB (METaH, 3TaH, STHUJIEH,
TIPOTIMJICH, arleTuiieH, OyrammeH-1,3, mermiOyramuen-1,3, OEH30J, METAHON, DTAHOJ, DTHIICHTJIUKONIb,
[NIMLEPHUH, (EHON, alleTaabAerui, MypaBbUHAs M YKCYCHas KHCIIOTBI, IJIIOKO3a, KpaxMmall, LEJIHII03a,
aMHHOYKCYCHasl KHCJOTa), WUIIOCTPUPOBATh TIE€HETUYECKYIO CBA3b MEKIY HHUMH YpaBHEHUSIMU
COOTBETCTBYIOILMX XMMHUYECKUX PEAKIUH ¢ UCIIONb30BAHUEM CTPYKTYPHBIX (HOPMYII;

cpOpMHPOBAHHOCTh YMEHHS XapaKTEpPH30BaTh HCTOYHHKH YTJIEBOJIOPOJHOTO CHIPbs (HE]TH,
IPUPOAHBIM TIa3, yroinp), CIOCOOBI HX IEpepadOTKM M TPAKTUIECKOE IPUMEHEHHE IPOAYKTOB
epepadoTKy;

c(OPMUPOBAHHOCTE YMEHHMH IPOBOAWUTH BBIYMCICHUS 10 XHUMUYECKUM YpPaBHEHMSM (Macchl,
00béMa, KOIMYecTBa HCXOOHOTO BEIIECTBA WM IPOAYKTa PEAKLUM II0 W3BECTHBIM Macce, 00béMy,
KOJIMYECTBY OZJHOTO U3 MCXOJHBIX BEIIECTB WM IPOLYKTOB PEAKLIUN);

chOpMHUPOBAaHHOCTH YMEHHH BIAJEeTh CHCTEMOH 3HAaHMI 00 OCHOBHBIX METOAaxX HAyIHOTO
MIO3HAHUS, UCIONB3yEMBbIX B XUMHM IPH W3YyYCHUHU BEIIECTB M XUMHMYECKHX SIBIICHUH (HaOironeHwue,
HU3MEpEHHEe, SKCIEPUMEHT, MOICIUPOBAHME), MHCIONb30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHMS UL
NPUHATHS PEHIEHMH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;

chOpMHUPOBAaHHOCTh YMEHHH COONOJAaTh TMpaBHJIa TIONB30BAHUSA XHMHUYECKOW TOCYIOH U
mabopaTOpHBIM O00OpYIOBaHUEM, a Tak)Ke NpaBuia oOpallleHHs C BEmeCTBAMH B COOTBETCTBUHU C
WHCTPYKLHUSMH MO BHIITOJTHEHHUIO TAO0PATOPHBIX XUMUYECKUX OITBITOB;

cOPMUPOBAHHOCTE ~YMEHUH IUIAHUPOBATb M BBIIOJHATH XUMHYECKUH  SKCHEPHUMEHT
(mpeBpalLeHus OPraHMYECKUX BELIECTB NPU HAIPEBAHUH, ITOJYUYECHHE ITUIICHA M U3YyYEHHE €ro CBOICTB,
Ka4yeCTBEHHbIE PEAKLUWU OPraHMYEeCKUX BELIECTB, JAEHATypalus OCJIKOB NPH HArPEBaHWUM, LIBETHbIC
peakunu OeKOB) B COOTBETCTBUU C MIPABUIIAMHU TEXHUKHU O€30M1aCHOCTH IPHU OOpAILleHNH C BEIIECTBAMU H
nabopaTopHBIM 00OPYAOBaHHEM, NPEIACTABIATH PE3YNbTaThl XMMHYECKOI'O 3KCIIepUMEHTa B (opme
3allMCH YPaBHEHMH COOTBETCTBYIOUIMX peEakuuili M (OpMyIupoBaTh BBIBOABI Ha OCHOBE 3THX
pe3yIbTaTOB;



cOPMUPOBAHHOCTh ~YMEHHUH KPUTHYECKM aHaJIM3MpPOBaTh XHMMHUYECKYI0 HH(opmalmio,
MOJTy4aeMylo U3 Pa3HbIX HCTOYHUKOB (CPEACTBA MaccOBOW MHPopManyu, MIHTepHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHH COONIONATh MpPaBUJIA SKOJOTMYECKU LENeco00pa3Horo MOBENCHHS B
OBITY M TPYAOBOH AEATENBHOCTH B LIENSX COXPAHEHHS CBOETO 3J0POBBS M OKPYXKAIOMIEH MpPUPOTHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JEHCTBHS Ha >KUBBIE OPraHU3MbI OIpPENENEHHBIX OPTaHHYECKUX
BellecTB, MoHWMas cMbicn Tokazatens [IJK, moscHsTh Ha mnpuMepax crnocoObl YMEHBUICHUS H
NPEAOTBPALIEHU UX BPEJHOIO BO3ICUCTBUS HA OPraHU3M YeNIOBEKa;

JUIA 06yqafoumxc;1 C OIrpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbA: YMCHUC IIPUMCHATH 3HAHUA 00
OCHOBHBIX OTOCTYIHBIX METOAAX IMO3HAHUA BECIICCTB U XUMHUYCCKUX HBHCHHﬁ;

IVl CHeNbIX M CIA0OBUAAIIMX OOyJaroOLIMXCSA: YMEHHE HCIOIb30BaTh pelbe(hHO-TOUCUHYIO
cucremy obo3zHauenuit JI. Bpaiins ans 3anvucu XuMU4ecKuX Gopmyi.

11 KJIACC

[Ipeamernpie pe3yabTaThl OCBOEHUS Kypca «O01mas u HeopraHudeckasi XUMUSD) OTPaXKaloT;

c(hOPMHUPOBAHHOCTh TPEIACTABJICHUN: O XUMHYECKOW COCTABJSIONICH €CTECTBEHHO-HAYYHOH
KapTUHBI MHpa, POJIM XMMUU B MTO3HAHUM SIBJICHUU MPUPOJIBI, B (DOPMUPOBAHHH MBIIUICHUS M KYJIbTYPhI
JIUYHOCTH, €€ (YHKIIMOHAIBHON TI'PaMOTHOCTH, HEOOXOMUMOW JUIsl PEIICHUS MPAaKTHUECKUX 3aJad U
AKOJIOTUIECKH 00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO M TIPUPOTHON CpEIE;

BJIaJICHUE CHUCTEMON XMMHYECKHX 3HAHWHA, KOTOpas BKIIIOYAET: OCHOBOMOJATAIONINE ITOHSITHS
(XMMMYECKHI 2JIEMEHT, aTOM, W30TOI, S-, P-, d- 3JEKTPOHHBIE OPOUTAIM ATOMOB, MOH, MOJIEKYJIa, MOJIb,
MOJIIPHBIA 00BEM, BaJEHTHOCTh, DJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb OKUCIICHHUS, XMMHYECKas CBS3b
(koBasieHTHAs, MOHHAS, METAJUIMYECKasl, BOJOPOMHAsS), KPUCTAUIMUECKAsA PEIIETKa, TUIBI XUMHUYECKUX
peakumii, PacTBOp, DJICKTPOIHTHI, HEIIEKTPOIUTHI, JJICKTPOIUTHUECKAS IAUCCOIUAINS, OKHCIUTENb,
BOCCT@HOBHTENb, CKOPOCTh XUMHUYECKON PEaKIni, XUMHUECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
SIIEKTPOIMTHYECKON IMCCOIMAInK, Tiepuoanueckuii 3akon JI. 1. MeHneneeBa, 3aKOH COXpaHEHUS Ma CChl
BEIIIECTB, 3aKOH COXPAaHEHUS W MPEBPAICHHS YHEPTHH MPH XUMHUYECKUX PEaKIINIX), 3aKOHOMEPHOCTH,
CUMBOJMYECKAN SI3bIK XHUMHH, MHPOBO33PEHYECKAE 3HAHUS, JIOKAIINE B OCHOBE ITOHUMAHHS
MIPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBIEHUH, (PaKTOJIOTHYECKHEe CBEIEHNS O CBOMCTBAaX, COCTABe,
MONy4YeHNH W O€30MacHOM WCHOJh30BAHUH BAKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY H
MPaKTHIECKON JeITeThbHOCTH YEIOBEKa;

chOpMHUPOBAaHHOCTh YMEHHH BBISBISATh XapaKTEepHbIE MPU3HAKKA TOHATHH, YCTAaHABIMBATH WX
B3aMMOCBSI3b, MCIIOIIB30BATh COOTBETCTBYIOIINE MTOHITHS TIPH ONMMCAHIH HEOPTAaHUYIECKHX BEIIECTB U HX
MpeBpaIlleHUH;

chOpMHUPOBAaHHOCTh YMEHHH HCIOJIH30BATh XMMHUYECKYIO CHMBOJHUKY JUISI COCTaBIEHHUS (HOpMYII
BEIIECTB ¥ YpaBHCHHH XHMHYECKUX peaklui, cucrematndeckyto HoMmenknatypy (IUPAC) wu
TpPUBHAIFHBIC Ha3BaHUS OT/IENbHBIX HEOPTaHUYECKUX BelIecTB (yrapHBI ra3, YIIeKUCIBIA Ta3, aMMHAK,
raméHasi U3BeCTb, HeranéHas U3BeCTh, IIUThEBAs COJa, TUPUT U IPYTHE);

chOpMHUPOBAaHHOCTH YMEHHH OIpPEeNeNiaTh BAJICHTHOCTh M CTENEHb OKHCIEHHS XHMHYECKHX
JJIEMEHTOB B COCOMHEHMSIX pa3IMYHOTO COCTaBa, BHJ XMMHYECKOW CBS3H (KOBaJeHTHAs, WOHHAS,
MeTaJUTMYecKas, BOIOPOIHAs) B COCAMHEHUSX, TUIl KPUCTAIUIMYECKOH PEmIETKH KOHKPETHOTO BEIecTBa
(aromHas, MoNeKyIsApHas, WOHHAs, METAJUIMYECKas), XapakTep CpeAbl B BOAHBIX PacTBOpPax
HEOPTaHWYECKUX COSAMHEHUM;

c(hOpMHUPOBAaHHOCTh YMEHHI YCTaHABIMBAThH NMPHHAISKHOCTh HEOPTAaHHMYECKUX BEIIECTB IO WX
COCTaBy K ONpEAETIEHHOMY KJIacCy/TpyIe COeTUHEeHHH (MPOCThIe BEeNIeCTBa — METAJUIbl U HEMETaJUIbI,
OKCH/IbI, OCHOBaHHUS, KHCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJH);

chOpMHUPOBAaHHOCTh YMEHHI PAacKpBIBaTh CMBICT Iepuoandeckoro 3akona [I. . MenneneeBa u
JIEMOHCTPUPOBATH €T0 CUCTEMAaTU3UPYIOIIYI0, O0BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIHH;

chOPMHUPOBAaHHOCTh YMEHHI XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHX
snemeHToB 1-4 mnepuonoB Ilepuomuyeckoil cucreMbl xumuueckux siaemeHtoB Jl. WM. Menneneesa,
UCTIONB3YSl TOHSTUS «S-, P-, O-DJCKTPOHHBIC OPOUTANH», «IHEPreTUYECKUE YPOBHUY, OOBICHSTH



3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHUYECKHX 3JEMEHTOB M HMX COEAMHEHUH IO NepuoiaMm H
rpynnaM Ilepuoguueckoi cucreMsl XuMudecKux 3seMeHToB J[. . Menneneesa;

c(OPMUPOBAHHOCTE YMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB Pa3lIWYHBIX KJIACCOB, MOATBEPIKIATh CYIIECTBOBAHHUE T€HETUYECKOM CBS3H
MEXKJy HEOpPraHWYEeCKHMMH BEIIECTBAMH C IIOMOIIbI0 YpPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKkuuit;

c(OPMUPOBAHHOCTh YMEHHS KIIACCHU(DUIIMPOBATH XUMUUYECKHE PEAKIIUH 110 Pa3IMYHBIM MTPU3HAKAM
(YMCcy W COCTaBy pearupymolluX BEIIeCTB, TEMIOBOMY 3(QQeKTy peakiuu, U3MEHEHHIO CTeleHei
OKHCJICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHIO KaTaln3aTopa);

cOPMUPOBAHHOCTh YMEHHH COCTaBISITH YPaBHEHUS PEAKIHMH Pa3IMYHBIX THIIOB, MOJHBIE W
COKpaméHHbIC YPaBHEHHs PEAKIUil MOHHOTO OOMEHA, YUHMTHIBAas YCIOBHsI, P KOTOPBIX 3TH pPEaKIHU
WIYT 10 KOHIA;

cOPMUPOBAHHOCTh YMEHUH MPOBOJHMTH PEAKIHU, MOATBEPKAAIONINE KaueCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTaHMYECKUX BEIECTB, PACIO3HABATh OIBITHBIM IYTEM HOHBI, NMPUCYTCTBYIOUINE B
BOJIHBIX PacTBOpax HEOPTaHUYECKHX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHH
MOCPEACTBOM COCTABIICHHSI AJIEKTPOHHOI'0 OajlaHca 3TUX PEaKIIHii;

c(hOpMHUPOBAaHHOCTh YMEHHH OOBACHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOW pEaKIHH OT
pa3inu4HbIX (HaKTOPOB; XapakTep CMEIEHHs XUMHUYECKOrO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozzeiicTua (mpuniun Jle llarense);

chOpMHUPOBAaHHOCTh YMEHHH XapaKTepH30BaThb XHUMHUYECKHE IIPOIECCHI, JIeKAIlMe B OCHOBE
MPOMBIIIICHHOTO TIONYYEHHsI CEPHOW KHCIIOTHI, aMMHaKa, a Takke c()OPMHPOBAHHOCTD IMPECTABICHUH
00 0OIIMX HAYYHBIX MPUHIIMIIAX U SKOJIOTHYECKUX MPOOJIEeMax XUMHYECKOTO MTPOU3BOICTRA;

c(OpMUPOBAaHHOCTh YMEHHUM IIPOBOAMUTH BBIYMCIIEHUS C HCIONb30BAaHMEM IIOHATHUS «MaccoBas
JI0JIsL BEIIECTBA B PAaCTBOPE», OOBbEMHBIX OTHOIIEHUM ra3oB PU XMMUYECKUX PEAKIUIX, MACChl BEIIECTBA
M 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILlECTBA, MAcCe MM 00BEMY OFHOI'O U3 YYacCTBYIOIIUX B
pEaKIMK BELIECTB, TEIIOBOrO 3(eKkTa peakuuy Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacChl BELIECTB,
MIPEBPALICHUS U COXPAaHEHHs] DHEPTHH;

c(hOpMHPOBAaHHOCTh YMEHHH COONIFONATh IIpaBUjia TIOIL30BAHHUS XHUMHYECKOH TIOCYIOW U
mabopaTOpHBIM 00OpYIOBaHMEM, a Tak)Ke NpaBuia oOpalleHHs C BEIECTBAMH B COOTBETCTBHHU C
WHCTPYKLHUSIMU 10 BBIITOJTHEHUIO JAO0PAaTOPHBIX XUMUIECKHUX OIBITOB;

c(OpMUPOBAaHHOCTh YMEHUH IUIAHUPOBATh U BBINOIHATh XMMUYECKUH 3KCIIEPUMEHT (Pa3iokKeHUe
MIEPOKCUAA BOAOPOAA B MPHUCYTCTBHM KaTalW3aTopa, ONpPENENIEHHE CpEeAbl pPacTBOPOB BEHIECTB C
[IOMOIIbI0 YHUBEPCAIBHOIO HMHIUKATOpPA, BIMSHHUE PA3JIMUHBIX (PAKTOPOB HAa CKOPOCTh XHMMHYECKOH
peakuuy, peakuyu HOHHOTO 00MEHa, Ka4eCTBEHHBIE PEaKU Ha Cyab(ar-, KapOoHaT- ¥ XJIOPHI-aHUOHBI,
Ha KaTHOH aMMOHMSI, PeLIeHHE SKCIEPUMEHTAIbHBIX 3aia4 1o TeMaM «Mertawis» u «Hemeramsy) B
COOTBETCTBUHU C NMpPaBHIAMU TEXHUKU OE30MaCHOCTH IpU OOpaIleHUH C BEIIECTBAMH M J1a0OpaTOPHBIM
000pynoBaHMEM, MPEACTABIATh PE3YNbTAThl XMMHUYECKOI'0 3KCIIEpUMEHTa B (hOpMe 3amucy ypaBHEHUN
COOTBETCTBYIOILMX PEaKUil U GOPMYyIHUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTE YMEHUH  KPUTHYECKHM aHAJIM3MPOBaTh XHMHUYECKYI0 HH(OpMauuio,
MOTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (CPEICTBa MACCOBON KOMMYHUKalH, IHTepHET U npyrux);

c(OpPMUPOBAHHOCTh YMEHHH COONIONATh MPaBMIJIA SKOJOTMYECKU LEecO00Pa3HOro MOBENCHHS B
OBITY M TPYAOBOM AEATENBHOCTH B LIEJNSAX COXPAHEHHS CBOETO 3J0POBbS M OKPY)KAIOLIeH MPUPORHOM
Cpelpl, OCO3HAaBaTh ONACHOCTh BO3JEHCTBHS Ha YKUBBIE OpPraHU3MBI ONpPENEIEHHBIX BELIECTB, TOHUMAs
cmbicn nokazatens IIJIK, moscHATe Ha mpuMepax crnocoObl yYMEHBIICHHS W NPENOTBPALICHUS HX
BPEIHOr0 BO3/ICHCTBHSI Ha OPraHNU3M YENIOBEKA;

ISl 00y4aloImuXcsl ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE MIPUMEHSATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUIL CIIeNbIX W CcHa0OBHUISIIIMX OOYYaIOLIMXCA: yMEHHE HCIOJNb30BaTh peabeyHO-TOUSUHYIO
cucremy obo3Hauenuit JI. bpailns ans 3anucu XuMU4ecKuX Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u [leproanueckas cucTeMa XUMHYECKUX 7 1
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 9 1
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 19 1 1
Hroro mo pazgeny 35 3 1
Pa3znen 2. Heoprannueckasi xumusi
2.1 Merambt 12 1 2
2.2 Hemeranms 10 1 2
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 4
' BEILECTB
Utoro mno pazneny 26 2 4
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHS U )KU3HD 5 1
Uroro no pazgeny 5 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66 6 5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KoaundecTBO 9acoB
Tema ypoka HMara
n/ KonTtp. IIpaxkr.
Bceero U3YYEeHUS
I padoTsbI padoThI
1 [Ipenmer opraHnvYecKkoil XUMHH, €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE 1
9 Teopust ctpoeHust opraHudeckux coenqunenuii A. M. bytnepoBa, e€ OCHOBHbIE 1
MOJIOXKEHHUS
3 [IpencraBnenue o kiaccudukany oprannyeckux Beniects. HomenknaTypa 1
(cucTemaTndeckast) M TPHBHAJIBHBIC HA3BAHUSI OPTaHIMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHAN AL 1
5 MeraH 1 3TaH — IpoCTEeNIINe MPEACTABUTENN ATKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1
7 DOTUJICH U TIPOTUAJIEH — MPOCTEHIINE MPECTABUTEIHN AIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «[lomydeHue sTHIIeHa U U3yYEHUE €TI0 CBOMCTBY» 1 1
9 Anxanuensl. byranuen-1,3 u metrnOyranuen-1,3. [TomydeHne CHHTETHYECKOTO 1
KaydyKa U pe3uHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTHUECKUHN psil. ALETHIIEH — 1
MPOCTEUILINI PEACTAaBUTEIIb ATIKHHOB
11 Brruncnenus o ypaBHEHUIO XMMHUECKON peaKInu
12 ApeHbl: 6eH301 ¥ ToTyoJ. TOKCHYHOCTh apeHOB
13 I'enetnyeckas CBsI3b YIIeBOJAOPOIOB, TPUHAICKAIINX K PA3IMYHBIM KIlaccam
14 [IpupoaHbie HCTOYHHUKH YTIEBOJAOPOIOB: MPUPOIHBIN ra3 U MOMyTHbIE HEPTIHBIC 1
rasbl, HeTh ¥ IPOIYKTHI €€ nepepaboTKu
15 [IpupoaHbIe HCTOYHHUKH YTIEBOJAOPOOB: MPUPOIHBIN ra3 U MOMyTHBIEC HEPTIHBIC 1
rasbl, HepTh ¥ POIYKTHI €€ nepepaboTKu
16 KonTtponpHast paboTa 1o pazneny «YrieBoaopoabh» 1 1




17 [IpenenpHbIE OTHOATOMHBIE CIMPTHI: METAHOJ M 3TaHOJI. BoopoiHast cBs3b 1

18 MHOTOaTOMHBIEC CITUPTHI: ITHIICHTIIUKOJIb U TIUIEPUH 1

19 @DeHOoI: CTPOEHHUE MOJIEKYJIbI, PU3NYECKHE U XMMHUECKUE CBOMCTBA, IPUMEHEHNE 1

20 Anperuapl: GopMaIbACTHI U alleTATBICTHT. ALIETOH 1

21 OaHOOCHOBHBIE Mpe/ieNbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAsI 1

22 [Tpaktuueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM KUCITOTH» 1

23 CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK MPEICTABUTEIIN BBICITUX KapOOHOBBIX 1
KHCIIOT

24 MpbUia Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOTOIIIEE JICHCTBUE 1

o5 CrnoxHble 3(hUpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MapOIIN3 CIIOKHBIX 1
3¢upos

26 XKupsr: ruapoan3, mpuMeHeHne, ONOJIOTHYECKas POJTb JKUPOB 1

97 VYrieBoapl: cocTas, Kiaccudukamnus. BaxHenme npecTaBUTENN: TIII0K03a, 1
(dbpykTo3a, caxapo3a

28 Kpaxman u niemnono3a Kak MprupoIHbIE TTOTUMEPHI 1

29 KonTponbnas pabota no pazzaeny «Kucnopoconepskamiie opraHu4ecKue 1
COEJIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJIHH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COSTUHEHHS, UX OMOJIOTHYECKOE 1
3HaueHue. [lentuapt

32 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHbIE COSTMHEHUS

33 OcHOBHBIE IOHATUS XUMHH BBICOKOMOJIEKYIISIPHBIX COETMHEHUIN

34 OcHOBHBIE METO/IbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX coeanHenuii. [Imactmaccsl, 1
Kay4yKd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

Ne KoauuyecTBO yacoB Jlata
Tema ypoka
n/ Bcero | Kourp. | IIpakr. H3ydeHus
I padoTsl | padoThI
1 XUMUYECKUH 37IeMEHT. ATOM. DIIEKTPOHHAsT KOH(PUTYpAIUs aTOMOB 1
9 3aKoH COXpaHEHHUs MaCChl BEIIECTB, 3aKOH COXPAHECHHS U MIPEBPAILICHUS SHEPTUH TPU 1
XUMUYECKUX PEAKITUX.
3 3aKOH MOCTOSIHCTBA COCTaBa. BeriecTBa MOJIEKYISIPHOTO M HEMOJIE "KYJISIPHOTO 1
CTPOCHHS.
4 Pemenue 3a1a4 u ynpaxHeHHH 1
5 Oco0eHHOC™TH pa3MEIIeHUS JIEKTPOHOB MO0 OPOUTAIISIM B aTOMAaX MaJIbIX U OOJIBIITNX 1
MEePUOJIOB.
6 [Tepuonnueckuii 3akoH u [lepuoandeckas cucreMa XuMu4eckux snementos /1. W. 1
MenneneeBa, X CBSI3b C COBPEMEHHOW TEOPUEH CTPOEHUSI aTOMOB
7 [ToBTOpenune matepuana. Beimonnenne ynpaxxkaennii. CaMocTosITeNIbHAs padoTa. 1 1
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUM 110
8 IpyIIaM U neprojaM. 3HaueHue NepUoAMYECKOro 3aKOHa U CUCTEMbI XUMHUYECKUX 1
anementoB JI.1. MeHnneneeBa B pa3BUTUU HAYKH
9 BanentHocTb. DnekTpooTpuniaTeabHOCTh. CTENeHb OKUCIeHus. BemecTa 1
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS
Pemenue 3agau. Beruncienus maccol, 00beMa UM KO JIMYECTBA BEIIECTBA O
10 M3BECTHOM Macce, 00beMy WIIH KOJIM IeCTBY BEIIECTBA OJHOTO U3 BCTYMUBIIUX B 1
PEaKIUIO WK MO JYyYHBIINXCS B PE3YIbTATE PEAKIUH.
1 Buner u Mexanu3mMbl 00pa3oBaHusl XU "MHUUYECKOH cBsi3u. VloHHAs U KOBaJeHTHAS 1
CBSI3U.
12 Merannnueckast 1 BOJOPOIHAS CBS3U
13 XapakTepuCTUKU XUMHUYECKOH CBS3U
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THUIBI KPUCTAINIMYECKUX PELIETOK U CBOMCTBA BEILIECTB.

15 IToBTOpEenue u cucremaTu3anus Marepuana. Permenne 3a1a4 U ynpaxHeHHMN.

16 [TonsiTHE O AUCTIEPCHBIX cUCTeMaX. ICTHHHBIE ¥ KOJUIOUIHBIE pacTBOPEL. MaccoBast 1
JI0JISI BEIIECTBA B PACTBOPE

17 O06o01IeHre U CHCTeMAaTH3aIus 1

18 Kontponbnas padora Tema «Baxueiiue xumuyeckue noHATHs U 3akoHsl. [13 u [1C 1
Ha OCHOBE y4YE€HUs O CTpOeHUU aTOMOB. CTpOCHHE BEIIECTBAY.

19 Krnaccudukarus 1 HOMEHKIIATypa HEOPTaHWIECKUX coeuHeHni. ['eHeTnueckas 1
CBSI3b HCOPraHUYECKHX BEIIECTB, PA3IMYHBIX KIaCCOB

20 Knaccudukanus XuMHUYeCKUX peakluii B HEOPraHMUeCKON U OPraHn4ecKOl XUMHH. 1

21 OKUCIUTENhHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 1

22 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1

23 Pemtenue 3amay 1

24 Ckopocts peakiiun. OOpaTuMbIe peakiui. XUMHUYECKOE PAaBHOBECHE 1

o5 [Tpaktuueckas padota Ne 1. «BnustHue pa3auvHbXx PaKTOPOB HA CKOPOCTh 1
XUMUYECKON PEaAKLUN»

26 Karanu3 u xaranuzatopsl

27 Xumnueckoe paBHoBecue. [Ipunnumn Jle HlaTense

08 DnekTposuTHYecKas aucconuanys. [loHstue o BomopoaHoM nokasarene (pH) 1
pacTBopa.

29 Peakiuu nosHoro ooMeHa. 1

30 Pemtenue 3amay 1

31 I'unponus opraHMuecKux U HEOPraHUYECKUX BEIIECTB 1

32 IMunponus opraHMuecKUx U HEOPraHUYECKHUX BEIIECTB 1
Pemenue pacueTHbIX 3a1a4 1o TeMe: «Brruucienus Macchl (KOJIMYECTBA BEIllle "CTBa,

33 o0beMa) MPOIyKTa Peakiuy, €Cliu U3BECTHA Macca MCXO "HOTO BEIECTBa, 1

COJACPpKAUICTO ONPCACICHHYO OO HpHMCCCfI»
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O06001IeHre U TOBTOPEHNE U3Y4EHHOTO MaTepua via.

35 KonTtponsHas padora no pazueny «TeopeTuueckrne OCHOBBI XUMUI)
Meramisl, ux nosuoxxenue B [leproaudeckoit cucreMe XUMUYECKUX 31eMeHTOB JI. M.

36 MenyeneeBa u 0co0eHHOCTH CTpoeHUst aToMoB. O0mIHe Gu3nveckre CBOHCTBA 1
METaJIOB

37 CriaBel METAJUTOB. DJIEKTPOXUMUYCCKUH PsIJT HAPSHKCHUH METaJNIOB 1

38 XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPUM, KUK, KaJIbIINI, MarHui, 1
AIIOMHUHUI) U UX COeTMHEHUN

39 OO0mue CBOMCTBA MOJTydeHUST METAIIIIOB 1

40 [TonsTre 06 >nMeKTpoM3e PACIIIABOB M PACTBOPOB COJICH 1

41 MeTtanibl TJIaBHBIX HOATPYIIT 1

42 Mertasibl TOOOYHBIX TOATPYII 1

43 XUMHYECKHE CBOMCTBA XpOMa, MEJIM M X COCTMHECHHI 1

44 XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a H UX COCAUHEHUN 1

45 [Tpaktrueckas padota Ne 2. "Pemienue skciepuMeHTAIBHBIX 3a]1a4 110 TEME 1
«Mertamis»"

46 [Ipaktrueckas padota Ne 2. "Penienue skciepuMeHTaIBHBIX 33/1a4 TI0 TEME 1
«Mertamis»"

47 KonTtponbHas padota. Tema: «MeTamibny. 1

48 Hemeramnnsl, ux nonoxxenue B [leproanueckoit cucreMe XUMHYECKUX IeMEHTOB J1. 1
N. MenneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB

49 du3nyecKue CBOMCTBAa HEMETAIIOB. AJTOTPOIINS HEMETAIIOB (Ha MIpUMepe 1
KHCTIopo/a, cepsl, pocdopa u yriuepoaa)

50 XUMUYECKUE CBOMCTBA TAIOTEHOB, CEPBl U MX COCAMHEHUH 1

51 XUMHUECKUE CBOMCTBA a30Ta, pocodpa 1 X COCTUHEHU I 1

52 XVMUYECKUE CBOMCTBA yIiiepoia, KPEMHHUS U UX COSIUHEHUM 1

53 [IpuMmeHeHre BaKHEHIIINX HEMETAUIOB U MX COCTUHEHUIA 1




0O000uIeHue U cucreMaTusanus 3Hauuii no reme «Hemeraiuisy. BeraucieHus mno

>4 YPaBHEHUSM XHMHUYECKUX PEAKIUN U TEPMOXUMUYECCKHE PACUETHI 1

55 [Ipaktudeckas padora Ne 3. «Pemnienne sKkcriepuMEeHTAIBHBIX 32,149 110 TEME 1
"HemeTtasnmsi"y

56 [Ipaktuyeckas padora Ne 3. «Pemienne sKCIIepIMEHTAIBHBIX 32,144 110 TEME 1
"HemeTtasnmsi"y

o7 Kontponsnas pabora no temam «Metamis» u «HemeTamis 1

58 Heopranwdeckne n opraHndeckue KUCIOThl. Heopranmueckne u opraHndecKkue 1
OCHOBaHUS

59 Heopranudeckne n opranndeckre KACI0Thl. Heopranumdeckne u opranndecKkue 1
OCHOBaHUS

50 AmpoTepHBIC HEOPraHUYECKHE U OpraHWYecKre coequHeHus. [ eHeTnYecKas CBA3b 1
HEOPraHMYCCKUX M OPraHUICCKUX BEIICCTB

61 AmoTepHbIe HEOpraHU4eCKHe U OpraHnyeckre coequHeHus. ['eHeTnyeckas cBs3b 1
HEOPraHMYECKHUX U OPraHUYEeCKUX BEIIECTB

62 Ponbs xumuu B obecrieueHnr SKOJIOTHIECKOH, SJHEPTeTHUYECKOM U MUIIEBOM 1
0€30MacHOCTH, PA3BUTUU MEAULIUHBI

63 [IpencraBienust 00 OOMIKMX HAYYHBIX IPUHIMIIAX TPOMBIIIIEHHOTO OJYYESHUS 1
Ba)KHEHIIINX BEIIECTB

64 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

65 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

66 Hroropas koHTpoJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






