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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUUM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOit  00pa30BaTEIBLHON MPOTPAMMBI CpeIHEro o0Imero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbIX B PexepadbHOM  OCYIapCTBEHHOM
oOpazoBarenpHoM cranpapre COO, c¢ yu€rom KoHuenuuun mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsS» B 00pa3oBaTeNbHBIX OpraHu3anuax Poccuiickoii
®denepanuu, peann3yronMX OCHOBHbIE 00pa30BaTENbHbIE IPOrPAMMBI, U OCHOBHBIX
nonoxxkeHnut «Crtpateruu pasBuTHs BocnuTaHus B Poccuiickon Penepaunu Ha
nepuoj 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015 Ne 996
-p.).

OcCHOBY MOAXO/J0B K pa3pabOTKe NpOrpaMMbl IO XUMHH, K ONPEIEICHUIO
oOuieil crpateruu o0yueHus, BOCIIUTAHUS U Pa3BUTHs 00YUaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumusi» 1 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenrtyanbHbele nojoxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
COJICp’KaHMs, PE3YyJbTaTOB OOyuYeHHS U TpeOOBaHUN K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
0011e00pa3oBaTeNbHON  OpPraHu3aluu, SBJISETCS HEOThEMJIEMOM YacThl0 UX
oOpa3oBaHHOCTH. OHO CHYXHUT 3aBepLIAIONIMM JTaloM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, MPHUCYLIUX
LIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHUSI MUPOBO33PEHUS U OOLIEH KyJIbTYphl
YeJIOBEKa, a TAKXKE IKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO
U npupoAHou cpene. Peanusyercs xumuyeckoe oOpa3zoBaHHE OOyYaroIIMXCS Ha
YpPOBHE CpeAaHero oO0Imero o0pa3oBaHUs CpEACTBAMH Y4eOHOIro MpeaMeTa
«Xumus», CoAepKaHUE M IMOCTPOCHHUE KOTOPOIro OMpEeNeeHbl B MPOrpaMMme IO
XUMUU C YYETOM ClieUU(PUKN HAyKd XUMUH, €€ 3HAUCHUs B TO3HAHUU MPUPOJILI U B
MaTepUaIbHON KU3HHU OOIIECTBA, a TaKKe ¢ y4€TOM OOIIMX LENe M MPUHIIMIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEIHEro  OOIlero
obpazoBanus B Poccuiickoit @exnepariuu.

XUMHSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT 0co0yio poiib B
COBPEMEHHOM LMBUIN3ALMU, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOU KYJIbTYPHI.
Omna BHOCHUT CBO#1 BKJIaJ B (hOpMHpPOBAHHE PAIIMIOHATIBLHOTO HAYYHOTO MBILUICHUS, B
CO3/IaHHE€ IEJIOCTHOTO MPEICTaBICHUS 00 OKpY)KalolleM MHUpE KaK O €IMHCTBE
IPUPOJBI U YEJIOBEKa, KOTopoe (opMmupyeTrcs B XUMHUM Ha OCHOBE NMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpA, OCO3HAHUS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00J1aCTsIMU IPUMEHEHUSI.



TecHO B3aMMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTalla
HEOTHEMJIEMOHN YaCThI0 MUPOBOU KYJIBTYpbI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyZla WU JKA3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HalpaBlI€HAa HA pELICHHE
IJI00ANbHBIX MPOOJEM YCTOMYMBOIO PpAa3BUTHA YEJIOBEYECTBA - CBIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cootBercTBUM € OOMMMH HENSIMH U TPUHIUIAMH CPEIHEro OOIIero
oOpazoBaHus cojaepkanue npeamera «Xumus» (10-11 knaccel, 6a30BbId YPOBEHD
U3yYE€HHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJbTYpHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYIO MM JUId  BBIPAaOOTKH  MHPOBO33PEHUYECKHUX
OpUEHTHPOB, YCIICIIHOIO BKJIIOYEHUS B JKM3Hb COLMYyMa, IPOJOJDKEHUS
oOpa30BaHMsl B pa3IM4HbBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  nipeaMera  «XUMHs»  SBIAIOTCS  0a30BbIE  KypChl -
«Oprannueckass xumus» M «OOmiass M HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpaHUsl KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO HEOPTaHUYECKON XUMHUHU (C BKIIOYECHUEM 3HAHUU U3 OOIIEH XUMHUH) U
opranndeckon xumnu. OOpMHpPOBAHME JAHHOM CHCTEMBI 3HAHUM IPU U3YYEHUU
npeaMeTa O00EeCreYrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIIMX MOHSITHHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepkanusi KypcoB - «Opranuueckas xumus» u «OOwmwas u
HEOpraHuyeckass XUMHsS» CcPOpMUPOBaHA B IporpaMMe MO XMMHHM Ha OCHOBE
CUCTEMHOIO IMOJAXO0Jla K M3yUYeHUI0 Yy4eOHOro wmarepuansa M 0O0ycIOBIIEeHA
UCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTUEM  3HAHUH HAa  ONPENENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHHM BEIECTBa
paccMaTpUBAIOTCSI HAa YPOBHE KIACCUYECKOM TEOPHM CTPOEHHUS OpPraHUYECKUX
COCIMHEHHMI, a TaKXe Ha YPOBHE CTEPEOXHMMHMYECKHMX M DJIEKTPOHHBIX
OpeacTaBlieHUid O cTpoeHuu BemiecTB. (CBelneHus 00 H3ydyaeMbIX B Kypce
BELIECTBAX JAIOTCS B PAa3BUTUHU - OT YTIJIIEBOJAOPOJOB JIO CIOKHBIX OMOJIOTHUYECKH
AKTUBHBIX COCIMHEHHU. B Kypce OpraHM4ecKou XUMHUU II0JyYarOT pPa3BUTHUE
c(hopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs MEPBOHAYAJIbHBIC
IPEICTaBICHUS O XMMHYECKOW CBA3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUUYECKON PEeaKluu.

[Ton HOBBIM yrjaoMm 3peHuss B mpenMere «XuMHs» 0a30BOro ypOBHS
paccMaTpuBaeTcs H3Y4YEHHBIH HAa YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUA
TEOPETHUUECKH Marepual U (AKTOJIOTMYECKHE CBEIACHHS O BEIIECTBAX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHS» OOYy4YaroUMMCsl TPEAOCTAaBISIETCd BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3HUIIHM,
ry0ke TOHSTh HUCTOPUYECKOE HW3MEHEHHuEe (YHKIMI »TOro 3akoHa - OT
000011ar0111eH 10 00BSICHSIOIIECH U IPOTHOZUPYIOIICH.



Enunas cuctema 3HaHUM O BaKHEHIIMX BEIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHUH, a TAKKE O XMMUYECKUX DPEAKIUIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX IIPOTeKaHus JAonoiHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMU COJEPKAHUS, HMEIOIIMMHU KYJIbTYpOJIOTHYECKUA W IPUKIATHOU
XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XUMUU C IPYTUMH
HayKaMH, PACKPBIBAIOT €€ POJib B MO3HABATEIBHOM U MPAKTUUYECKON NEATEIbHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IPOLIECCY TBOPYECTBA B
00JIaCT TEOPUHM M NPAKTUYECKUX MPUIOKEHUN XUMHUHU, [MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAYMMBIX NPOOIeMax, CBA3aHHbIX
C XUMHEH, KPUTHYECKH OCMBICIMBATh HHPOPMAIMI0 M MHPUMEHATh €€ s
NONOJHEHUSI 3HAHUW, pEIIEHUS WHTEIUIEKTYalbHbIX M 3KCIIEPUMEHTAJIbHBIX
UCCIIEIOBATENbCKUX 3a/1a4y. B 1enoM conepkaHue y4eOHOTo mnpeamera «XUMHsD)
JAHHOTO YPOBHS M3Y4YEHHUS OPUEHTHUPOBAHO HA (OPMHUpPOBAHUE y OOyYarOIIUXCA
MHUPOBO33pEHUYECKOW OCHOBBI JUIsl TIOHMMaHUsl (PUIOCO(QCKUX HICH, TaKUX Kak:
MarepuaibHOE€  €IMHCTBO  HEOPraHWUYECKOr0 M OpPraHUYecKOro  MHpa,
00yCJIOBJIEGHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM U CTPOECHHEM, MO3HABAEMOCTh
MPUPOJHBIX SIBICHUN IMyTEM SKCHEPUMEHTA M PEIICHHS MPOTHUBOPEUUI MEKIY
HOBBIMHU (paKTaMH U TEOPETUYECKUMHM MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMUU B
pElIeHMH  HJKOJOTMYECKHMX  MpoljeMmM, a Takxke mnpobireM  cOepexeHus
AHEPreTUYECKHUX PECYPCOB, CHIPhS, CO3AAHMS HOBBIX TEXHOJIOTUI U MaTepUaJIoB.

B rulane pemeHus 3agad  BOCIHMTAHMS, Pa3BUTUS M COLUAIU3ALMH
oOy4aromuxcsi NPUHATBIE MPOrpaMMON IO XUMHUHM MOJAXOJbl K OINpEAeSICHUIO
COJEp)KaHUsT M TIOCTPOEHUS TMpeaMeTa MpeaycMaTpuBaloT  (HOpMUPOBAHHE
YHHUBEpCAJIbHBIX YUYEOHBIX JEHCTBUHN, UMEIOINX 0a30BO€ 3HAUEHUE AJIs1 Pa3IMUHbIX
BUJIOB JCSATEIBHOCTU: PEHICHUS TNpoOsieM, IIOMCKA, aHalu3a u 00pabOTKu
uHboOpMaIK, HEOOXOJUMBIX JUIsi TMPUOOPETEHHS ONbITa MPAKTUYECKOW U
UCCJIEI0BATENILCKOM JESATENbHOCTH, 3aHMMAIONIEH Ba)XXHOE MECTO B IO3HAHHUU
XUMHH.

B mpaktuke mnpenomaBaHusi XMMHM KaK Ha YpOBHE OCHOBHOIO OOILIEro
0o0pa3oBaHus, TaK U HA YPOBHE CPEIHETO O0IIero oopa3oBaHusi, IpU OINpPeeICHUN
collepKaTeIbHOM XapaKTEPUCTUKU 1ieJied M3y4YeHUs MpeaMeTa HanpaBieHUEM
NEPBOCTENIEHHOW 3HAYUMOCTH TPAJAULMOHHO MpHU3HAETCA (HOPMHUPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHMs, MPaKTUYECKOU
NEATEIBbHOCTH YEJIOBEKAa W KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOANYECKOW TOYKHM 3PEHMS TAaKOM IOAXOJ K ONPENEIICHUIO LEJIeW U3Y4EHUs
IIPEAMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHUs TIJIaBHBIMU LEISMHU H3YyYEHHs] IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 -11 ki1.) sBastroTCS:

* (GOpMHUPOBAHHE CHUCTEMbl XMMHMYECKHX 3HAHMH Kak  BaKHEHIIEH
COCTaBJISIFOLLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA, B OCHOBE KOTOPOH



JeXaT KIOYEBble NMOHATHA, (QyHIaMEHTAIbHbBIE 3aKOHBl M TEOPUU XHWMHUH,
OCBOCHHUE $I3bIKa HAYKH, YCBOCHHE W NOHMMAHUE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

* ¢dopMUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB U XHUMHUYECKUX PEAKIH, HEOOXOAUMBIX [UIsi MPHOOpETEHUs
YMEHUH OpHUEHTUPOBATHCA B MHUPE BEUIECTB M XHUMHUECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

* Ppa3BUTHE YMEHUH U CIIOCOOOB JEATEIBbHOCTH, CBA3aHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM  XHMHUYECKOTO JKCHEPUMEHTa, COOIIOACHUEM IpaBUII
0e3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ 3tuMm, coaeprkaTenbHas XapaKTepUCTHKA LeNel U 3aJa4 U3yUYeHUs
npeaMeTa B IporpamMme 1o XMMHUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C
HOBBIMU TIPUOPUTETAMH B CHCTEME CpeAHero oolumiero oodpazoBanusi. CeronHs B
MPENOoIaBaHUKN XUMHH B OOJIbIIEH CTENEHU OTAAETCA MPEANOUYTEHNE TPAKTUYECKON
KOMIIOHEHTE  COJEpKaHus OOy4YeHHUs, OpPHEHTHPOBAHHOM Ha TMOJTOTOBKY
BBIITYCKHUKAa 00I11€00pa30BaTeIbHON OpraHu3aluy, BIAACIOUIEr0 HE HabOpoM
3HaHWH, a (YHKUMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CMOCOOaMH U yMEHUSIMU
AKTUBHOTO TOJyYEHUS 3HAHUIA U IPUMEHEHUS UX B PEATbHOM JKU3HM JIJIS1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBsa3u ¢ 3TUM npu HM3yYeHUM TpeaMeTa «XHUMHUS» JOMUHUPYIOLIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]]aui, KaK:

ajanrtanusi o0y4aronMxcsi K yCJIOBUSM JAMHAMUYHO Pa3BUBAIOLIETOCS MMpA,
(opMupOBaHHE  HHTEUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY MPUHATHIO TPAMOTHBIX
pelIeHNH B KOHKPETHBIX KMU3HEHHBIX CUTyallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOydalOIIMXCA  KIIOYEBBIX HABBIKOB  (KIIIOUYEBBIX
KOMITETEHLIMI), HMMEIOUIMX YHUBEPCAIbHOE 3HAYEHUE /I PA3IMYHBIX BHJIOB
NEeSATEIBHOCTU: pElIeHUs] Mpo0sieM, MOUCKa, aHaian3a U o0pabOTKH MH(POpPMALINH,
HEOOXOIUMBIX JJIi TPHOOPETEHHsS OIbITa JEATEbHOCTH, KOTOpas 3aHHUMaeT
BaYKHOE MECTO B MO3HAHUM XUMHH, a TAKXKE JIJIS1 OLICHKU C MO3ULIUNA SKOJIOTUYECKON
0€30MacHOCTH XapakTepa BIUSHUS BEUIECTB M XHMHUYECKUX MPOIIECCOB Ha
OpraHu3M Y€JIOBEKa U NPUPOAHYIO CPENY;

pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, MHTEIJICKTYyaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00yYarOMIMXCsl: CIOCOOHOCTH CAMOCTOSITETIFHO PUOOpETaTh HOBBIE
3HAHUA M0 XMMHUHU B COOTBETCTBUU C KMU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHH AJI TOMCKA U aHajdu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(POPMAIIMM XUMHUYECKOTIO COJIEPIKAHNUS;

(OopMHUPOBAaHKE U Pa3BUTUE Y 00YUAIOIIMXCS ACCOLIMATUBHOTO U JIOTUYECKOTO



MBIIUICHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUU M TIPOBEACHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydaromuxcsi YOexAEHHOCTH B TyMaHUCTHYECKOM
HaIPaBJICHHOCTH XUMHUHU, €€ BAXKHOW POJM B PEIICHUH TJIOOATBHBIX MPOOJIeM
PaIMOHAIBHOTO TIPUPOIOIIOIH30BAHUS, TTOTIOJHEHUS YHEPTETHICCKUX PECYPCOB H
COXpaHEHUsI TMPUPOTHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJEC U CBOEMY 3JI0POBBIO, a TakKKe MPUOOPETEHUS OIBITA
UCIIOJIb30BAHUSl TIOJYYEHHBIX 3HAHUW MJIsi TPUHATHS TPAMOTHBIX pELICHUN B
CUTYAIHIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuebHOM miane cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XUMHU
0a30BOT0O YPOBHSI BXOJUT B COCTaB MpeAMETHON o0nacTu «EcTecTBeHHO -HayuyHBIE
IPEAMETBD.

OO11ee Yncio 4acoB, OTBEIEHHBIX I U3yUYCHUS] XUMHUH, HA 0a30BOM ypOBHE
cpeaHero oo61miero oopasoBanusi, coctanisieT 68 yacos: B 10 knacce - 34 yaca (1 gac

B Hezelmo), B 11 kimacce - 34 gaca (1 gac B Henemo).
COJIEPXXAHUME OBYUYEHUM

10 KTIACC OPTAHNUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHHU

[IpeameT opraHnyYecKOl XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHHE B
MOJIyYEHUM HOBBIX BEIIECTB W MaTepHaloB. Teopusi CTPOECHUS OPraHUYECKUX
coenunennii A. M. bytiepoBa, e€ ocHOBHbIE MosI0keHUs. CTpyKTypHbIE (POPMYJIIbI
opraHuveckux BewecTB. ['omororus, wu3omepus. XuUMHYECKas CBSI3b B
OpPraHUYECKUX COCUHEHUSX - OJUHAPHBIC U KPATHBIEC CBSI3U.

[IpencraBnenne o kiaaccuuUKalMd OpraHMYecKuX BellecTB. HomeHkiatypa
OpraHUYeCKUX COCAMHEHUN (CUCTeMaTWyeckas) W TpPUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCNEpPUMEHTAIBHBIE METOAbl M3YYEHHMS BEIIECTB W HMX NPEBPALLCHUN:
O3HAKOMJIEHHE C O0Opa3llaMu OpPTraHMYeCKHX BEIIECTB M MarepuajaMd Ha UX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIECTB, HaONIOEeHUE U
ONKCAHUE IEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILEHUIO OPraHUYECKUX BELIECTB
MIpU HarpeBaHuu (TJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YraeBoaopoasl

AJIKaHbBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHU psa. Meran W 3TaH -
OpOCTEHIINE MPEACTaBUTENN AaJIKaHOB: (U3MYECKHE U XHUMHUYECKHME CBOMCTBA
(peakuu 3aMelleHuss W TOpPEHUs), HAXOXKJIEHHWE B MPUPOJE, MOJyUYEeHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN PsiA. DTUIEH U NPOINUIIEH -



OpOCTEHMIINE NPEACTABUTENN AJKEHOB: (PU3NYECKUE M XUMHUYECKHE CBONCTBA
(peakuMyu TUAPUPOBAHMS, TAJOTEHUPOBAHUS, THUApATallUM, OKHCIEHUS U
MOJIMMEPHU3AIIH ), TIOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OytanueH-1,3 u merunOyrtaaueH-1,3: crpoeHue, BaKHEHIIME
XUMUYECKHE CBOMCTBa (peakuusi nojmMepusanuu). lloyueHre CHHTETHYECKOIro
Kay4yyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH psil. ALETUIIEH
- TPOCTEHIIMIA TMpPEeICTaBUTENb aJKWHOB: COCTaB, CTpOCHHE, (U3HUECKHE U
XUMHUYECKHUE CBOMCTBa (peakuuu THAPUPOBAaHMs, rajJOreHUpPOBAHUs, TUApPATAIIH,
TOpPEHMsI ), IOJyYE€HUE U IPUMEHEHHUE.

Apenbl. benzon: cocra, cTpoeHue, (uU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuy TajJoreHUpOBAaHUS U HUTPOBAHUS), MOJyY€HUE U NPUMEHEHue. 1onyon:
cocmas, cmpoenue,  usuueckue U  Xumuyeckue  ceoucmea  (peaxyuu
2A102eHUPOBAHUS U HUMPOBAHUSL), NOTYYeHue U npumereHue. TOKCUYHOCTh ApEHOB.
['eneTnueckast CBSI3b MEXAY YIJIEBOJOPOJAMH, MPUHAICKALIUMU K Pa3IMYHbIM
KJIACCaM.

[IpuponHble MCTOYHUKH YTIEBOXOPONOB. lIpupomHbI ra3 W mnoOmyTHBIE
HedTsuble ra3zpl. Hedte u e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUN, KaTaaUTH4YEeCKui), mnuposu3. IIpoaykTsl
nepepaboOTKU HEPTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHUS BEIIECTB W MX NPEBPALLICHHIA:
O3HaKOMJIEHHE ¢ 00pa3laMy IIacTMAcC, KayuyyKoB M pe3uHbl, Koyiekuuu «Hedtb»
1 «YToJb», MOACIUPOBAHUE MOJIEKYJI YTIEBOJAOPOJOB U TaJOr€HONPOU3BOIHBIX,
IPOBECHUE MPAKTUUYECKON pabOThl: MOSyUYEHUE ITUIICHA U U3YUYEHHE €TI0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKLIHH IO MU3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM MTPOIYKTOB PEAKIIUH).

Kucsopoacoaep:kamue opranudecKue coeJMHeHUs

IIpenenbHbIE OMHOATOMHBIE CIUPTHI. MeTaHOoI U 3TaHOI: CTpOEHMUE,
¢u3nueckue M XUMHUYECKHE CBOWCTBA (pEaklUMM C AKTUBHBIMU METaJlJIaMHu,
raJIOr€HOBOJOPOJaMH, TOpPEHHE), NpHUMEHEHHE. BoIOpoaHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOa U 3TaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHble  COUPTBL. OJTWIEHIVIMKOJAb W  [JIMUEPHH: CTPOEHHE,
¢usznyeckue © XUMHUYECKHE CBOMCTBa (B3aMMOJAEWCTBHE CO  IIEIOYHBIMU
METaJUlaMH, KayeCTBEHHAs pEeaKlusi Ha MHOTOaTOMHBIE CIUPThI). JleficTBUE Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

®deHon:  cTpOEHUE MOJIEKYJIbl, (PU3NUECKUE U XUMUUYECKUE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue penona.




Anpneruiel U kemoHvl. DPopManbAeTHll, AaueTaJbJerui: CTPOCHHE,
du3nueckue U XUMUYECKHUE CBOMCTBA (PEAKIMU OKHUCICHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKLINH ), IOJyUYEHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeaeiabHble KapOOHOBBIE KHUCJIOTBl. MypaBbUHAs H
YKCyCHAasl KUCJIOTBI: CTpOCHHE, (DU3MUECKHEe U XUMHUYECKHE CBOMCTBAa (CBOMCTBA,
oOmue ams Kjacca KUCIOT, peakius dTepudukaium), mojrydeHne u NpuMeHeHHE.
CreapuHOBasi M OJICMHOBAsT KUCJIOTHI KaK IMPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHCJIOT. MbLJIa KaK COJM BBICIIMX KaPOOHOBBIX KMCJIOT, UX MOIOLIEE AEHCTBUE.

CrnoxHble »0QuUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cl10kHbIX 3QupoB. XKupsel. I'naponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KJlacCU(PHUKAIMS YIJIEBOAOB (MOHO-, - U
nojucaxapuabl). ['noko3a - mpocredmmii MOHOcCaxapuJ: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3MUECKHEe M XMMHYECKHE CBOWCTBAa (B3aUMOJECHCTBHE C
ruapokcuioMm meau(l1), okucinenrne aMMHadHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOXKEHUE TJIIOKO3bl), HAXOXKJECHUE B MNPHUPOJAE, NPUMEHEHHE,
ounonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemironos3a kak npupojHbie noiaumepbl. CTpoeHue Kpaxmana U
Heunono3sl.  du3nyeckue W XMMHYECKHE CBOMCTBAa Kpaxmania (TUIPOJuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl W3Y4Y€HHUs BELIECTB M WX MPEBPALCHUN:
NpOBEJCHUE, HAOJIOJIEHUE M OINUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIUPTOB, KaYECTBEHHbIE PEAKIUH OJHOATOMHBIX CIHUPTOB (OKUCIIEHHE 3TaHOJa
okcugoM Meau(11)), MHOrOaTOMHBIX CHOUPTOB (B3aUMOJECHCTBUE TIUIEPUHA C
ruapokcuiom menu(11)), anbueruoB (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom Memu(l1), B3ammomelcTBHE Kpaxmajga C HOJOM),
POBEJICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuéTnrblie 3anaun.

Boluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PeaklUy MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM MIPOIYKTOB PEAKIIUH).

A3zoTcoaeprkaie OpraHu4eckue COeIMHEeHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHMYecKne coeuHeHus. Pu3nyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha NpuMepe INIHMIMHA). buosoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benkn kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. I[lepBuuHas,
BTOpUYHAs U TPETUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OENKOB:
THJIPOJIN3, ICHATypalusi, KaYeCTBEHHbIE peakluy Ha OeJKu.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHUs BEIIECTB M HMX MPEBPALLICHUIA:
HaAOJIIO/ICHHE U ONMCAaHUE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB MPHU



HarpeBaHUM, IBETHBIC PEaKIInu OCITKOB.

BbicokomoieKkyasipHbIe COeTHHEHUST

OCHOBHBIC TIOHSTHS XMMHUHU BBICOKOMOJICKYJISIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJMMEPHU3AINH, CPEIHSSI MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJIAPHBIX COCIWHCHUN -
MOJTMMEPHU3AITUS ¥ TIOTUKOHICHCAITH.

OKCIEepUMEHTAIbHBIE METOJbI W3Y4YEHHUS BEIIECTB M WX NPEBpPAIICHUN:
O3HAaKOMJICHHE ¢ 00pa3iaMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4qyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€H NIPU U3YUECHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO -
HAyYHBIX TOHATHH, TaK W TOHSATHH, SBISIOMIMXCA CUCTEMHBIMH ISl OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: SBJICHHE, HAYYHBIN (haKT, THIIOTE3a,
3aKOH, TEOpHs, aHau3, CUHTE3, KiIacCU(pUKaAIUs, NEPUOAUIHOCTh, HAOIIOJICHHUE,
U3MEPEHHE, IKCTICPUMEHT, MOJICIIMPOBAHUE.

dusnka: Marepus, JHEPTHUs, Macca, aTOM, DJICKTPOH, MOJICKYJIa,
SHEPreTUYECKUI YpPOBEHb, BEIIECTBO, TEI0, O0BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UYCCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: knerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHuHTE3, OMOJIOTMYECKH AaKTHUBHBIC BemecTBa (OCNKH, YIJIEBOJBI, KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE TOPOJbBI, MOJE3HBIE UCKOMAeMble, TOTLIUBO,
pecypchl.

TexHonorus: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAIIHOHATLHOTO TUTAHUS,
MOIOIITUE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETHYCCKUE TIpEerapaThl, MaTEpPHAIbl U3
MUCKYCCTBEHHBIX M CHHTCTHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMUYECKUN d3JIeMEHT. ATOM. Snpo aroma, HW30TONBL. JJIEKTPOHHAsA
0001104Ka. DHEpreTHYeckue ypoBHH, IOJAYPOBHU. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pAacCIpeneseHus] dJIEKTPOHOB MO OpOUTaIsIM B aTromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

Ilepnonnueckuit 3akoH U [leproanueckas cucTeMa XMMUYECKUX JJIEMEHTOB
. Y. MenneneeBa. CBsi3b NEpUOAMYECKOr0 3aKOHa M Ileprnoanyeckoil CucTeMBI
xuMuueckux sneMeHtoB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHUSA



aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XUMHUYECKUX DJJIEMEHTOB U
oOpazyeMbIX MMHU TMPOCTBIX U CIOXKHBIX BEIIECTB IO TPyINIaM M MEpHOJIaM.
3HavYeHUEe NEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BUIbl XWMHYECKOW CBSI3U
(KoBaJICHTHasi HEMOJISIpHAsE W TOJSpHasi, WOHHAs, MeTauIM4eckas). MexaHu3Mbl
00pa30BaHUsI KOBAJICHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH U JOHOPHO -
akienTopHslii). Bomopoanast cBsizb. BaneHTHOCTh. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KAaTUOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIPpHOTO ¥ HEMOJIEKYJISIDHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BEHIECTBA. THIBI KPUCTAIUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAUIMYECKOU PELIETKH.

[IoHsTMEe O nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
Maccosas 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHUN. Howmenknarypa
HEOPraHMYEeCKUX BemIeCTB. [eHeTM4eckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAJIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumuyeckas — peakiusa. Knaccudukaruss  XUMHUYECKMX — peakuu B
HEOPraHMYEeCKOM M OPraHWYECKOM XHWMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U TPEBPAIICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT pa3inuHbIX (hakTopoB. OOpaTUMbIE
peakunu. Xumuueckoe paBHoBecue. DakTopbl, BIMAKOIIME HA COCTOSHUE
xuMudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnekTponuTryeckas nucconnanus. CuiabHbIC U cliadbie 3aeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, ILIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U WX MPEBPALLICHUIL:
neMoHctpanus Ttadmun «llepuonnueckas cucremMa XUMHYecKux annemeHToB JI. .
MeHnneneeBay, M3ydeHHE MOJeNied KPUCTAIUIMYECKUX PEMIETOK, HAOJIoJACHUuE U
OTMCaHUE JIEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OIMBITOB (Pa3JIOKEHUE MEPOKCUAA
BOJIOpPO/ia B MIPUCYTCTBUU KaTAJIU3aTOPa, ONMPEACICHUE CPEAbl pACTBOPOB BEIIECTB
C TMOMOIIBIO YHUBEPCAIBHOTO HWHJWKATOpPa, PEaKIUH HOHHOTO OOMEHa),
MPOBEJICHNE MPAKTUYECKON paboThl «BiusHue pa3nuuHbiX (HaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIIUm».

PacuérHble 3anaumn.

Pacu€éTtel 1O ypaBHEHMAM XUMHYECKMX pEaKkIUud, B TOM YHUCIE
TEPMOXUMUYECKNE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM MOHATHS «MACCOBAs 10
BELIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilonoxkenne HemerauioB B Ilepuoauyeckon  cucreme
xumuyeckux snemeHToB J[. M. MenzgeneeBa U OCOOCHHOCTH CTPOEHUSI aTOMOB.



dusnyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIoB (Ha HpuUMepe
KHCJIOPOJIa, cephl, hocdopa u yriaeposa).

XUMUYECKHE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (Tallor€HOB, CEphI, a30Ta,
docdhopa, yrmepoma W KpeMHHS) W HX  COCOUHEHUHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprMeHeHnE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHM.

Merannel. 1lonoxenne meramnos B Ilepuogndeckor cUCTEME XMMHUYECKHUX
sanemenToB J[. 1. MengeneeBa. OcOOEHHOCTH CTPOCHHSI SJEKTPOHHBIX 00O0JIOUYEK
atoMoB MeTaiuioB. O0mume ¢guznueckue cBoiicTBa MeTamioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HANIPSKEHU METAJIIOB.

XHUMHUYECKHE CBOMCTBA BaXHEWINMX META/UIOB (HATPUM, KaJluid, KaJIbIIHi,
MarHui, alfOMUHUH, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl MmonyuyeHus MeTawioB. [IpumMeHeHue MeTamioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHsI BEIIECTB M UX NPEBPAILLICHUM:
M3yYeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opas3llOB HEMETAaJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ]lay, HAOJIOJICHWE W OMNUCAHHWE JEMOHCTPALlMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aUMOJACHCTBHE THAPOKCHAA ATIOMHUHUS C PAcTBOpPAMHU
KHUCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, MAacCe€ WIM O00BEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEILLIECTB UMEET IPUMECH.

XUMHUS U KU3Hb

Ponp xuMum B 0OecCredeHUH SKOJOTHMYECKOM, PHEPIeTHYCCKOW M IHIIEBOU
0€30IaCHOCTH, PA3BUTHUU MEAUIMHBI. [loHATHE O HAay4yHBIX METOJaxX ITO3HAHUS
BEILIECTB U XUMUYECKUX PEAKITUH.

[IpencraBienuss 00 OOHMMX HAy4YHBIX MPUHIMIAX TPOMBIIIJIEHHOTO
MOJTYy4YE€HUS BAXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BELIECTB W MATEPUATIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTtepuaiabl, KOHCTPYKIIMOHHBIC MAaTepuajbl, KpacKu, CTEKJIO, KEepamuKa,
MaTepualibl JJisl AJIEKTPOHUKH, HAaHOMAaTepuallbl, OPraHUYECKHUE U MHUHEPAIbHBIC
yaoOpeHus.

XuMHST W 3J0pOBbE YEJIOBEKA: ITpaBUia MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO MCITOJIH30BAHUS MPENapaToB OBITOBOW XUMHH B
MMOBCEIHEBHOM KU3HU.

MexnpenMeTHsIe CBSI3H.

Peanmuzanust  MeXNpeAMETHBIX  CBsI3eM MOpW  M3ydyeHUH oOmed u
HEOPraHn4ecKor XxuMuM B 11 Kilacce ocyliecTBiIseTCs Yepe3 MCIOJIb30BAHUE Kak



OOIMX ©CTECTBEHHO-HAyYHBIX TMOHSITHUH, TaK ¢ TIOHATHH, SBISIOIMIMXCS
CHUCTEMHBIMH JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHbIE TMOHATHSA: HAy4YHBIA (haKT, THIOTE3a, 3aKOH,
TEeOpWs, aHaIW3, CHUHTE3, Kiaccu(UKaIusi, TMepUuOANIHOCTh, HaOIIOJCHUE,
AKCIEPUMEHT, MOJECIUPOBAHUE, UBMEPECHUE, SIBIICHUE.

dusnka: MaTepusi, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH,
M30TOIl, PaJUOaKTUBHOCTh, MOJICKYJIA, SHEPTETUUECKUN YPOBEHB, BEILIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PM3MUYECKHE BEIWYMHBI U CIIUHUIIBI HX
U3MEPEHUSI, CKOPOCTh.

buonorus:  kieTka, opraHusM, dKocucteMa, onocdepa, Makpo - u
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE MOPOJBI, MOJIE3HBIE HUCKOMAeMble, TOILIMBO,
PECYPCHI.

TexHomorusi: XMMU4ecKass MPOMBIIIJIEHHOCTh, METAJLTYPIusi, TPOU3BOACTBO
CTPOUTENILHBIX MAaTEpPUAJIOB, CEJIbCKOXO3UCTBEHHOE TMPOU3BOJCTBO, MHIICBas
MPOMBIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX TMPENnapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUAJOB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITIPOI'PAMMBI 110

XNMHNHN HA BA30OBOM YPOBHE CPEJJHEI'O OBILIEI'O ObPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUSA
00yJalIMMMHUCA TPOTpaMM CpEeAHEro o0Imero o0pa3oBaHus (JIMIHOCTHBIM,
METaNnpeIMETHbIM W MOpeIMETHhIM). HayyHo-MeToaM4eckoi OCHOBOM IS
pPa3pabOTKU TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS MPOTPAMM CPEIHETO OOIIETOo
00pa3oBaHUsl ABJSETCSI CUCTEMHO-IEATEIBHOCTHBIN MOXO/I.

B cooTtBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOJAXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHUS NpeaAMeTa «XHUMHS» Ha ypOBHE CPEIHEro
00111er0 00pa3oBaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAaHHE OOYYAIOIIMMHUCSI POCCUUCKON TIpakIaHCKOW HUIACHTUYHOCTH -
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HAJIMY1E MOTUBAIIMH K O0yYCHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEHW U UCTOPUUECKHUX TPAJAUINKN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CITOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTU 1[€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MNPUCYIIUMH LETOCTHOM
CHUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBUTH
LEJIU U CTPOUTH )KU3HECHHbBIE IJIAHBI.



JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMera «XUMHUsS» JOCTUTAIOTCS B
€AUMHCTBE Y4eOHOM U BOCIUTATEIBHOM JEATETLHOCTH B COOTBETCTBUHU C
I'YMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMH, TYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH
U HaeaJaMH POCCHKCKOTO TPa)JTaHCKOTO OOIIeCTBa, MPHUHITHIMA B OOIIECTBE
HOpMaMMd M  TpaBWIaMH  TOBEACHUS, CHOCOOCTBYIOIIUMHU  TMpOIleccaM
CaMOIIO3HAHUS, CaMOPAa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
00yyvarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS TpeaMeTa «XUMHUS»  OTPaXKaIoT
c(OPMUPOBAHHOCTb OIbITA IO3HABATEIBHOM M MPAKTUYECKON JESTEIbHOCTU
oOyJaromuxcsl 1Mo peajnu3aluu NPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUs 00yYaroIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH,
YBa)KCHHUS K 3aKOHY U PABOIIOPSAKY;

NPEJICTaBICHUS O COIHUAIBHBIX HOPMax U TMpaBWIIaX MEKINIYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCSATENIbHOCTH TPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUH Y4YeOHBIX W TMO3HABATEIBHBIX 3a/]ad, BHIMOIHCHUU
XUMHUYECKHUX DKCTICPUMEHTOB;

CIOCOOHOCTH TOHUMaTh W TNPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apryMEHThI IpYTUX MIPU aHAIN3€ Pa3IMYHbIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUUYECKOMY M HAyYHOMY HAacleIuio
OTCYECTBECHHON XMMUM;

yBaXEHHUs K TPOIECCY TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKOIO
OPUMEHEHUS XUMHHU, OCO3HAHUS TOTO, YTO JOCTHUKEHHUS HAyKHU €CTh pe3ysbTar
JUTATENbHBIX ~ HAOMIOACHWHA, KpPOMOTIMBBIX  OKCIIEPUMEHTAJIbHBIX  TOHMCKOB,
MIOCTOSTHHOTO TPyZAa YYE€HBIX U TIPAKTHKOB,

WHTEpeca W TO3HABATEIHHBIX MOTHBOB B TMOJYYCHHHW U TIOCIEAYIOIIEM
aHanm3e WH(GOPMAIMK O TIEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBSI3aHHbIE C XUMUYECKUMHU SIBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJCHHE M IMOCTYNKH CBOMX TOBApHILEH C
MO3UIMII HPAaBCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHME TOCIEICTBUN ITHX
MOCTYIIKOB;



4) ¢opMHPOBaHHUS KYJIbTYPHI 310POBbI:

NOHUMAaHUsl IIEHHOCTEH 3J0poBoro M Oe3zomacHoro oOpasza JKHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DHU3HUECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUsT TpaBwil 0€30MacHOTO OOpallleHHs C BEIIECTBAMHU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUSl [IEHHOCTH TMPaBWI WHAUBUIYATBHOTO M  KOJUIEKTUBHOIO
0€30MMacHOT0 MOBECHUS B CUTYAIIUX, YTPOKAIOIINX 37JOPOBBIO U JKU3HH JIIOJICH;

OCO3HAHMS TIOCJIEJCTBUNA W HENPUSTUS BPEIHBIX MPUBBIUEK (YMOTpeOaeHus
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpya0BOro BOCHUTAHUSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4e0OHO -UCCIIEe0BATENbCKON
JESTEIbHOCTH, OOILIECTBEHHO IOJE€3HOW, TBOPYECKOM M  JApyrux BuAax
NEATENBHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUYECKHX 3a]ad
COIMaJIbHOM HAIPaBIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUYEeHHIO Ipodecchil pa3inyHOro poaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUHN TI0 XUMUHU;

YBaXXEHUS K TPYyY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU NeATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUAYAJIBbHON TPaeKTOPUU 00pa30BaHMUS,
Oynyuieil mpodeccun U peanu3aluu COOCTBEHHBIX KU3HEHHBIX MJIAHOB € YYETOM
JMYHOCTHBIX UHTEPECOB, CHOCOOHOCTEH K XUMUH, UHTEPECOB U MOTpeOHOCTEN
00I111eCTBa;

6) IKOJIOrHYECKOr0 BOCTIHTAHMSI:

HKOJIOTUYECKU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MJIE;

NOHUMAaHUsl TJI00ANIBHOIO XapakTepa 3KOJOTMYECKUX Mpo0JieM, BIUSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHUSI JOCTHXKEHHM XUMHUU  JJIs
pelIeHus] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPHUATUS  JCUCTBUW, MPUHOCAIIAX BpPEH  OKPYKAIOIIEH
OPUPOAHON Cpelle, YMEHHUsI MPOTHO3UPOBATh HEOJArONPHUSTHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJM4usl Pa3BUTOTO KOJOTUUECKOTO MBIIUICHUS, SKOJIOTUYECKOU KYJIbTYPHI,
omnbITa NEeSATENbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW M COLIMAIBHOU
MpPaKTHUKE, CIOCOOHOCTM W YMEHHUS aKTHUBHO MPOTHUBOCTOSTH HAEOJIOTHU
xemohoouu;

7) MEeHHOCTH HAYYHOTO TMO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY



YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUMPUKA XUMHM KaK HayKd, OCO3HaHUsA e€ pojau B
(GOopMUPOBAHMN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
npencTaBieHuss 00 OKpY’KaloIlleM MHUpE Kak O €IWHCTBE MPUPOAbl U YEIOBEKa, B
MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEM W pEUICHHH MpoOJeM COXpaHEeHUs
MPUPOTHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHUHU NI COBPEMEHHOMN
IUBWJIM3AIMM: B €€ TyMaHHUCTHYECKON HAMpaBJIEHHOCTH M BaXHOHW pOJU B
CO3/IaHMU HOBOW 0a3bl MaTepUaIbHON KyJbTYpbl, PEIICHUN TTI00AIBHBIX IpoOieM
YCTOMYMBOI'O Pa3BUTHUSl YEJIOBEUYECTBA - CHIPHEBOM, SHEPreTUUECKOM, MUILEBON U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMLIMHBI, OOECHEYEHUU YCIOBUN
YCIELIHOr0 TPY/Ja ¥ 3KOJOTHYECKH KOM(DOPTHOM KU3HU KaXKI0TO YJIeHa 0OIECTBa;

€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH: NOHMMAaHHUSA CYIIIHOCTH METOJI0B
MIO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOIb30BaTh
noJydyaeMble 3HAHM JJIs aHAJIM3a U OOBSCHEHUS SIBICHUHN OKPY’KaIOIIer0 MHUpa U
MPOUCXOSAIINX B HEM U3MEHEHUH, yMEHHS JeNIaTh 000CHOBAHHBIE 3aKJIIOUEHUS HA
OCHOBE HAyYHbIX (DaKTOB M HWMEIOIIUXCS JaHHBIX C IENIbI0 TOMyYeHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIOIh30BaTh XWMWYECKUE 3HAHUSA IS
pelieHus mpoOiieM B PeabHBIX JKU3HEHHBIX CUTYAIIHAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON JAeSITEeIbHOCTH; TOTOBHOCTU U
CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M cCaM000pa30BaHUIO0, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUM 110 XUMUU B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJZla B Pa3iuYHbIX chepax mpodeccrHoHambHOM

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS Y4EOHOTo mpeameTra «XuMHsy Ha
YPOBHE CpeiHero 0011ero 00pa3oBaHms BKIIOUYAIOT:

3HauMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHS  OOyYaronIuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHBIC MOHSITHUS, OTPAKAIOIIHE
[[EJIOCTHOCTh HAy4YHOW KApTUHBI MHUpa M CHenu(UKy METOJ0B TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHs, SBICHHE,
IPOIIECC, CUCTeMa, Hay4YHbIN (DAaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIIEI0BaHNE, HAOIIOICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCajabHbIe y4eOHbIC JEWCTBUA (TMO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryJISITUBHBIC), obecrieynBaroIme dbopmupoBanue (byHKITMOHATBHOMN
TPaMOTHOCTH M COIIMAIbHOW KOMITETEHITUN 00YyYaroIIXCs;

COCOOHOCTH O0yJaroIuxcs UCITOJIh30BATh OCBOCHHBIC



MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W yHUBEpPCAJIbHBIC YUCOHBIC
JEUCTBUS B MO3HABATEIBHOU U COIMAJIBHOM ITPaKTHKE.

MeranpeaMeTHble pPE3yJbTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIbHBIMU
y4EOHBIMU  TO3HABATEJIBHBIMH, KOMMYHUKATUBHBIMU U  PETYJISATUBHBIMU
JNECUCTBUSIMH.

OBJiagenue YHUBEPCAJbHbIMHU y4eOHbIMH NMO3HABATEJILHBIMHU
AeCTBUSIMM:

1) 0a30BbI€ JJOrHYECKHE NEeHCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBATh U aKTYalM3UpPOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENH ACATENbHOCTH, 3a/laBasi NapaMeTpbl M KPUTEPUH HX
JOCTHUKEHUSL, COOTHOCUTD PE3YJIBTAThI ACATEIILHOCTHU C IIOCTABJICHHBIMU LIEJISIMU;

WCIIOJIB30BaTh P OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBILLUICHUS -
BBIJICIIATh XapaKTEpHbIE MPU3HAKU TMOHSATHUN U yCTaHABIMBATh WX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIONIUE MOHATUS JJ1s1 OOBICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI W KpUTEpUM i KiIacCU(UKAIMU BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTAHABIIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3UM MEXIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCykAeHus (MHIAYKTUBHBIC, IEAyKTHUBHBIE, IO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IIPUMEHATH B IIPOLECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIC) MOJIETH, TPEOOPA30BHIBATh MOJICIIbHBIC MPE/ICTABIICHUS - XUMUYECKHIMA
3HaK (CMMBOJ) DJIEMEHTa, XUMU4eckast GopMyJia, ypaBHEHUE XUMUUYECKON PEaKIINH
- MpU PEIICHUU Y4eOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSTh
Ha3BAHHBIE MOJEIbHBIC MPEACTABICHUS U1l BBIABICHHUS XAPAKTEPHBIX MPU3HAKOB
M3y4YaEMBbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a3oBbIe MCCJIEIOBATEIbLCKHE JeHCTBHSI:

BJIaJIECTh OCHOBAMH METOJIOB HAy4YHOT'O IO3HAHUSI BEIIECTB M XHUMHUYECKUX
pEeaKLHnii;

dbopMyUpPOBATH IEJIN U 3372491 UCCIICOBAHUS, UCIIOIH30BAThH MTOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIHMPOBAaHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUSI ¥ OCHOBHI I (POPMUPOBAHUSI THIOTE3BI MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMU CAMOCTOATEJNBHOIO IUIAHUPOBAHUSA W IPOBEICHUS
YYCHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOMATh 32 XOIOM
IpoIiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yibTar, (popMyJIHMpOBATH
000011IeHNS ¥ BBIBO/IbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB MCCIICAOBAHUS,



COCTaBJISATh OOOCHOBAHHBINM OTUET O MPOJEIAHHON padoTe;

npuoOpeTaTh ONBIT YYEHHUYECKOM MCCIEN0BAaTENbCKOW H  IPOEKTHOM
JESITEIbHOCTH, TPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY
MIOMCKY METOJOB pEHICHUs] MPAKTHYECKUX 3a1a4, NPUMEHEHHUIO PAa3JIHYHbIX
METO/0B IMO3HAHMUS.

3) pabora c uHdopmManueii:

OPUEHTUPOBAThCS B pA3JIMYHBIX HMCTOYHUKAX HMHPOpMalMu (HAy4yHO -
MOMYJIIpHAsl JIMUTEpaTypa XUMHUYECKOTO COJIEpKaHUSA, CIPABOYHBIE IOCOOMS,
pecypcsl MHTepHeTa), aHANU3UpOBaTh MH(OPMALIMIO Pa3IMYHBIX BUIOB U (HopM
IPEICTaBIICHNUS, KPUTHYECKH OLICHMBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTD;

(GopMyJIMpOBaTh 3aMpPOChl U MPUMEHSTHh Pa3jIMYHbIE METOJIbI MPHU MOUCKE U
orbope wuHpOpMalMM, HEOOXOAUMOW JJIsi BBIIOJHEHUS Y4eOHBIX 3a7au
OIPEACIIEHHOTO THUIIA;

npUOOpeTaTh OMbBIT HCIOJb30BAaHUS HHPOPMALNOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAaJbHYI0  (opMy  MpeacTaBiIEHUs
nHpopmanuu (cxembl, rpaduKu, TUarpaMmbl, TAOIHILIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBa Mpu padoTe ¢
XUMUYECKON HHPOpMaLIMe:  MPUMEHSTh MEXNpeaMeTHbIe (pu3nyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00OpeBUATYPBI, HOMEHKJIATYPY;

UCIOJIBb30BaTh U  MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPENCTBA
HarJIJHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY 00CYXJ1aeMOM TE€MbI B XOJ€ uajora u/uim
IUCKYyCCUM,  BBICKa3plBaThb  UJEH, (HOPMYJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIJIOKEHHOM 3a/1a4u;

BBICTYNAaTh C Mpe3eHTaluueld pe3yJIbTaTOB IO3HABATENILHON J1€ATEeIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOJTHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3y4YaeMbIX BEIIECTB, peasin3alii y4eOHOro MpoekTa u (popMyJIMpOBaTh BBIBOIbI
10 pe3yJbTaTaM IPOBEAEHHBIX HCCIEAOBAHWNM NMYTEM COIrJACOBAaHUSA MO3UIUN B
X0J1e 00Cy X IeHHS 1 OOMEHa MHECHUSMH.

OBananenue YHHMBEpPCAJIbHBIMH pPeryJasiTHBHbIMH NeHCTBUAMM:
CaMOCTOSATENIbHO  I[UIAHUPOBaTh M OCYIUECTBISATH CBOK  ITO3HABATEIBbHYIO
NEeSATENbHOCTh, OMNpeaesas €€ Uend M 3aJadd, KOHTPOJIUPOBATh M IO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh NpPEAJaraéMblid alropuT™M JACUCTBUH NIpH
BBITIOJTHEHUH Y4YeOHBIX M HCCIENOBATeNbCKUX 3a/Jay, BbIOMpaTh Haumbosee
3¢ (}eKTUBHBIA CIIOCOO HX pEIIEHUs C Y4YETOM IIOJIYYEHHUS HOBBIX 3HAHUM O
BELIECTBAX U XUMHUYECKUX PEAKLIHIX;



OCYHICCTBIIATE CAMOKOHTPOJIb CBOCH JCATCIBHOCTH Ha OCHOBC CaMOaHaJIn3a
H CaMOOIICHKH.

HPEIMETHBIE

PE3YJBbTATHBI 10 KIIACC

[IpenMeTHbIE pe3ysbTaThl OCBOEHUSA Kypca «OpraHuyeckas XUMHS»
OTPAKAIOT:

COPMHPOBAHHOCTh  TMPEJCTABICHUH O XWMHYECKOW  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBl MHpa, pOJM XHUMHUU B TO3HAHUU SIBJICHUU
npuponbl, B (QOPMHUPOBAHUU MBIIUICHUS U  KYJbTYpPhl JIMYHOCTH, €€
(YyHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM JJI pelIeHNs MPAKTUYECKUX 33134
M DKOJOTHYECKM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBBI0 U IMPHUPOIHOM
cpene;

BJIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralolye TMOHATHS (XMMHYECKUHA DJIEMEHT, aTOM, DSJEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, XUMUYECKas
CBs3b, CTPYKTypHasi dopmyna (pa3BEpHYTass M COKpalEéHHAas), MOJIb, MOJISIpHAs
Macca, MOJSIpHBIH 0O0BEM, YIJIEPONHBINA CKelleT, (YHKIMOHANbHAsA TpYIINa,
paguKai, U30MepUs, U30MEPBI, TOMOJIOTHYECKHUM Psii, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHCJIOpPOA M a30TCOAEpKAIIUE COEAUHEHUsS, MOHOMED, IOJUMEp, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOPHS] CTPOCHHUS
opranuueckux BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallie B OCHOBE NOHUMAHUS MPUYMHHOCTHU M CUCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (DAKTOJIOTUYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JAESATENbHOCTH YEIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHHM BBISBISITH XapaKTEPHBbIC TMPU3HAKU TIOHSTHMA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U NPEBPALICHUI OPraHUYECKUX COEANHEHU;

c(OpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JIst
COCTABJICHHMSI MOJIEKYJISIPHBIX H CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaAIIEHHOM)
dbopMya OpraHMYeCKUX BEIIECTB W YPaBHEHUM XHMMHUYECKUX pPEaKIUH,
W3rOTaBJIMBaTh MOJEIA MOJEKYJ OPraHMYECKHX BEIIECTB ISl WJUIFOCTPAUUU HUX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMHPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMJIEKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB IO HUX COCTaBy M CTPOCHUIO K ONPENEIEHHOMY
KJIacCy/Tpynmne coeAuHeHui (YTiIeBOJOPOIbl, KHCIOPOA U a30TCOAEpIKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs), JaBaTb MM Ha3BaHUS I10



cuctremarnueckoit Homenknarype (IUPAC), a Takke NPUBOAWTH TPHUBHAJILHBIC
Ha3BaHUSl OTACJIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMUIICH, alleTHJICH,
STUJICHTIIUKOb, TIUIEPUH, (EeHod, (OpMabIETHa, aleTalbICTHI, MypaBbUHAS
KHUCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBAsl KUCIIOTa, CTEAPUHOBAs KUCJIOTa, TJIFOKO3a,
bpykTO3a, KpaxMal, IeJUTI0103a, TIUINH);

chOPMHPOBAHHOCTh yMEHHUS OMPEICIATh BUIbI XWMHYECKOW CBSI3U B
OpraHUYECKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh, YMEHUS TMPUMEHSTH TIOJIOKCHUS TEOPUH CTPOCHUS
opranudeckux BemiectB A. M. bytnepoBa /i1 00bsiCHEHUS 3aBUCHMOCTHU CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHUH  XapaKTepu30BaTh  COCTaB, CTPOCHHE,
du3nueckue W XUMHUYECKHME CBOWCTBA THUIHUYHBIX TMPEJICTABUTENCH Pa3TUYHBIX
KJIACCOB OpPraHWYECKUX BEIHIECTB (METaH, 3TaH, JITHJICH, MPOIUJIEH, AalleTHJICH,
Oyranuen-1,3, MerunOyraaueH-1,3, OEH30JI, METaHOJI, ATAaHOJ, AITHUJICHIJIMKOJb,
TMIEpUH, (EHOJ, aleTalbJerujl, MypaBbUHAasE W YKCYCHasi KHUCJIOTHI, TJIFOKO3a,
KpaxMaJl, eJUTI0NI03a, aMUHOYKCYCHasl KUCJI0Ta), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJy HUMU YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUECKUX PEAKIHUA C
HCTIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTJIEBOAOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN T'a3, yTroib), CIIOCOObI X EPEPAOOTKU U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

cOpPMHPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIYUCICHUS 10 XHUMHUYECKHUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIECTBA WM MPOJIYKTa
peaKkiMu 1O HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJIHBIX
BEILIECTB WJIN MPOIYKTOB PEAKIINHN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIIAJeTh CHCTEMON 3HAaHUH 00 OCHOBHBIX
METOJ[aX HAy4YHOTO MO3HAHMS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YUCHHUH BEUIECTB U
XUMUYECKHUX SIBICHUM (HaOJI0JeHUE, U3BMEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHMHUUYECKHWE 3HAHMS [JIsl TPUHITUS PEIICHUM B
KOHKPETHBIX JKM3HCHHBIX CHUTYallMsIX, CBS3aHHBIX C BEHIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJII0IaTh MPaBUa MOJb30BAHUS XUMHYECKON
MOoCy/Iol U 71abopaTOpHBIM OOOpYJOBaHWEM, a TaKXKe MpaBWia OOpaIleHUs ¢
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIHMSIMHU IO BBITIOJIHEHUIO J1aOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh, yMEHUHW TUJIAHUPOBATh ¥ BBIMOJHATH XUMHWYECKHUM
AKCIEPUMEHT (MPEBPAILCHUSI OPraHUYECKUX BEILIECTB MIPU HArPEBAHUU, MOTYUYCHHE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKIIMU OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeKOB MpU HarpeBaHUHU, LIBETHBIE PEaKIMU OEIKOB) B COOTBETCTBUU
C MpaBWIAMH TEXHUKH O€30MAaCHOCTUM MpH OOpallleHud C BElleCTBaMU U



1ab0paTOpHBIM  000PY/IOBAaHUEM, MPEJCTABIATh  PE3YJIbTaThl  XMUMHYECKOTO
AKCIIEpUMEHTa B (oOpMe 3amucH YpaBHEHUU COOTBETCTBYIOIIMX pEaKIMi U
(bopMyIHpPOBaTh BHIBOJBI HA OCHOBE ITHX PE3YJIhTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAJTU3UPOBATH XUMHUYECKYIO
uH(pOpMaIIMIO, TONyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOU
uHdopmaruu, aTEpHET N IPYyTHX);

chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAaTh  TpaBWiIa  AKOJOTHYECKU
IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYIOBOM JEATEILHOCTH B IIEJSAX
COXpaHEHUsI CBOETO 3JI0POBbSl M OKPY KAIOUIEH MPUPOIHON Cpenbl, 0CO3HABATh
OMACHOCTb BO3JCHCTBUS Ha JKUBBIE OPTraHU3MbI OMPENCNEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cmbich mokasarens IIJIK, mosicHaTe Ha mpumMepax crocoObl
YMEHBIIICHUS W TPEAOTBPAIEHUST KX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
YEJIOBEKa,;

JUIsl 00yYarolmuXxcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaxX TO3HAHUS BEIICCTB WU
XUMUYCCKUX SIBJICHUH;

JUISL CJENbIX W CHa0OBUASIIUMX OOyYaroUIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg s 3anucu XUuMHUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIC pe3ysbTaThl OCBOCHHUS Kypca «OOImas MW HeopraHuyeckas
XUMHUSD» OTPaXkKakoT:

c(hOpMUPOBAHHOCTh MPEICTABICHUM: 0 XMMUYECKON COCTABJISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XHUMHUH B TO3HAHWUU SBJICHUM
npuposibl, B (OPMHUPOBAHMM MBIIUICHUST W KYJbTYpPhl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaAaMOTHOCTH, HEOOXOIUMOM JJI PEIICHUS MPAKTUYSCKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMMYECKHX  3HAHWUM, KOTOpas  BKJIIOYaET:
OCHOBOIIOJIATAOIINEe TMOHATHS (XHMHYECKMH JJIEMEHT, aToM, H30Tom, S-, pP-, d-
ANIEKTPOHHBIE OpPOWTATM aTOMOB, HWOH, MOJIEKYJid, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUILIATEIIBHOCTh, CTEIIEHb OKHCJICHHS, XMMHYECKasl CBA3b
(KoBajieHTHas, MOHHAsI, METAJUTMYECKas, BOJOPOAHAS), KpUCTAJUTMYECKasl PelieTKa,
TUMBl ~ XMMHUYECKUX  PEAKLUMM, PpaCTBOP, DICKTPOJMUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JIUCCOIMALINS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakIuy, XUMHUYECKOE pPaBHOBECHE); TEOPUHU M 3aKOHBI (Teopus
AJICKTPOJIUTUYECKONW JHUCcolManuuy, nepuoauueckui 3akoH . M. Menneneena,
3aKOH COXPAHEHHUs MACChI BEILIECTB, 3aKOH COXPAHEHUS] U MPEBPALICHUS YHEPIUU



OpU XUMHYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XWMHUH,
MHUPOBO33PEHUYECKUE 3HAHMUS, JeXKalllie B OCHOBE IMOHMMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHUYECKUX SIBICHUHN, (PAKTOJIOTMUYECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U OE30MaCHOM HCIIOJIb30BAHUH BAKHEHIINX HEOPTaHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEI0BEKa,

c(hOpPMHPOBAHHOCTh YMEHHH BBISABISITH XapaKTEPHBIC TMPU3HAKU TIOHSTHMA,
YCTaHABIIMBATh WX B3aWMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOLINE TOHATHUS TPH
OTIMICAaHUH HEOPTAHMYECKUX BEIIECTB M UX MPEBPAIICHU;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
coctaBieHuss (QopMys  BEIIECTB W  YpaBHEHUW XMMHYECKUX  PEaKIIHd,
cucremaTrueckyro HomeHkIaTypy (IUPAC) u TpuBHaIbHBIC HAa3BaHUS OTACIbHBIX
HEOPraHWYECKUX BeHIECTB (yrapHbIil Ta3, YrIEKHUCIbIM Ta3, aMMUakK, TaméHas
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPECNATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKHUX JJIEMEHTOB B COCAMHEHMAX PA3IMYHOTO COCTaBa, BHJ XUMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHASI, METAJUTMUECKasi, BOJOPO/IHASI) B COCTUHEHUSX, THUII
KPUCTAINTMYECKON PEIMIETKH KOHKPETHOTO BeIIecTBa (aTOMHAs, MOJEKYJspHas,
MOHHAsI, METaJNTNYeCcKas), XapaKTep Cpelbl B BOJHBIX PacTBOpPaX HEOPTAaHMUECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh PUHAJICKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBy K OMNpeneiIEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MTPOCThIE BEIIECTBA - METAJUIBl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUA,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBHIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
W. MengeneeBa 1 J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, 0OBICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKHX OJJeMeHTOB 1-4 mepuomoB Ilepuoamueckoit cucTeMbl
xuMuueckux snmeMeHToB J[. M. MeHaeneeBa, WCIONB3Yys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUS! CBOMCTB XMMHYECKHX JJIEMEHTOB W WX COCAMHECHUU MO MepuojaM U
rpynnam [lepuonuueckon cucteMsl xuMudeckux aniemMeHToB 1. 1. Menneneesa;

chOPMHPOBAHHOCT, YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OIIHE
XUMUYECKME CBOWCTBA HEOPTaHWYECKHX  BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOJTBEPXKJIATh CYIIECTBOBAHHWE TE€HETHYECKOW CBSI3U MEXIYy HEOPraHHYeCKUMU
BEIIECTBAMH C MTOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATh XUMUYECKHE PEAKIMH TIO
pa3INyYHbIM TMpPHU3HAKaM (YHCIy M COCTaBY PEArupyrolIuX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTETEeHEW OKHCIICHUS 3JEMEHTOB, 0OpPaTUMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);



c(hOpPMHPOBAHHOCTh YMEHHM COCTaBISITh YpPaBHEHHS PEAKIMl pa3InYHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHbIC YPABHEHMS PEaKIMii MOHHOTO OOMEHA, yUUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TU PEAKLIMU UAYT JO KOHIIA,;

c(OPMUPOBAHHOCTh YMEHUH TMPOBOAWTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB pPAa3JUYHBIX HEOPraHMYECKHX BEUIECTB, pAaCIO3HABATh
ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUI PpAaCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO -
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajnaHca
3TUX PEaAKIUM;

c(OPMUPOBAHHOCTb YMEHUN OOBSICHITH 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM
peakiuu OT pa3InYHbIX (AKTOPOB; XapaKTep CMEUICHUS] XUMHYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npuHuun Jle [latense);

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeXallhie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUsI CEPHOM KHUCIIOThI, aMMHUaKa, a
TaKkke C(HOPMHPOBAHHOCTh MPEACTaBICHUI 00 OOIIMX HAay4YHBIX MPUHUUIAX U
AKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOT 0 IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAHUEM
MOHATUSL «MAccoBasi JIOJIsI BEUIECTBA B PacTBOPE», OObEMHBIX OTHOILLIEHUN Tra3oB
MPU XMMUYECKUX PEAKLMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBAa, Macce WIM O0BEMY OJHOTO M3 YYacCTBYIOIIMX B pEaKIMU
BEIIECTB, TEIUIOBOro 3(P¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHUSI SHEPT UM,

c(OpMUPOBAHHOCTh YMEHHUM COOJIOaTh MPaBUIIa MOJIb30BAHUS XUMHUUYECKOM
nocyo u yabopatopHbIM OOOpYJOBaHHEM, a TakKe IMpaBuja oOpamieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKLHSMHU IO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUHN IUJIAHUPOBATH M BBINOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3lioKeHHe MEepPOKCUAa BOJOPOJAAa B MPUCYTCTBUU KaTaau3aropa,
OMpeNeseHrue Cpeabl PacTBOPOB BEHIECTB € TMOMOULIBI0  YHUBEPCAIBHOIO
UHAMKATOpPA, BIUSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW peakluu,
peaklMy MOHHOIO OOMEHa, KayeCTBEHHbIE pPEAaKIUu Ha cyibdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a/ad IO
temaM «Metambl» u «Hemeramib»y) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH
0€30MacHOCTH MPHU OOPAIEHUH C BEIIECTBAMHU U J1a0OPAaTOPHBIM 0OOPYIOBaHHEM,
NPECTaBIATh PE3yNbTaThl XHUMHUYECKOTO JSKCIepuMeHTa B (opme 3ammcu
YpPaBHEHHUH COOTBETCTBYIOIIUX peaKUuid U (OPMYyJIHMPOBATH BHIBOJBI HA OCHOBE
3TUX PE3yJIbTATOB;

cOPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MacCOBOM



KOMMYHUKaluu, MHTepHEeT u ApyTux);



TEMATHYECKOE INTAHUPOBAHME
16%&% BaHHOCTb ~ YMEHHUH  COOMIOaTh  MpaBWJIa  3KOJOTUYECKH

11eJecoo0pa3Horo TOBEICHUS B OBITY W TPYJOBOM JICSITCIBHOCTH B IEJISIX
COXPaHEHHsSI CBOErO 3J0POBbS W OKPYXAOIIEW MPUPOAHOM CpPEAbl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBUS HA KUBBIE OPTaHU3MbI OIMPEICIEHHBIX BEMIECTB, IOHUMAS
cmbici nokazatens [IJIK, moscHsaTe Ha npuMmepax cHoocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPEJHOTO BO3ICHUCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT 00YyYaronuXcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBBS: YMCHHE
MPUMEHATh 3HAaHUSA OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEUIECTB H
XAMUYECKUX SIBJICHUM;

JUISL CIENBbIX MW CIA0OBUASIIMX OOYYAIOIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anmucu XUMHUYECKUX

dbopmy.



KoaunuecTBO YacoB

No 11/ HaumeHoBaHue pa3aesioB U TeM Beero KonTtposibnbie MpakTuieckue dnexrponnbie (HudpoBbIe)
) nporpaMmbl padoTbI padoTbI o0pa3oBaTe/IbHbIE PeCypChl
Pa3gea 1. TeopeTruyeckne 0CHOBbI OPraHMYeCcKOil XUMHH
[Mpenmer opraHudeckoit xumuu. Teopwus https://academy-
11 CTPOEHHsI OPraHMYECKUX COeUHeHHi A. M. 3 0 0 content.apkpro.ru/lesson/a9f3d191 -
byTtiepoa Sele-4e24-ac02-efb16fad49f6a
Hroro mo pasneny 3
Pa3gea 2. YriieBogopoabl
https://academy-
2.1 IIpenenbHble YTIEBOAOPOILl — AIKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HemnpesesnbHbie yriieBOI0POIbI: aJKEHBI hitps://academy-
2.2 pel Y AOPOBE: ’ 6 0 1 content.apkpro.ru/lesson/4038171e-
TIATHCHDL, I 4158-4bd1-ae98-18dc1cfh9399
https://academy-
2.3 ApomaTnueckue yriieBoJ0poIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491 d-aded-c3 dda 19feef4
2.4 TIpupOHbIC HCTOYHUKH YIJICBOZIOPOZIOB 1 3 1 0 https://lesson.edu.ru/04/10
nX nepepaboTka
Wroro no pazneny 13
Pasznen 3. Kuciopoacoaepskaiime opraHuyecKne coeIHHeHus!
3.1 Criuptsl. deHon 3 0 0 https://academy-

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fad 71694f

Ampnerunbl. KapOoHOBBIE KHCITOTHL

https://academv-

3.2 7 content.apkpro.ru/lesson/8664b319-
Crroxcubie Supbt 0ba3-4945-b076-ch72e5858090
https://academv-
3.3 YTraeBoabl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mo paznemy 13
Pasgen 4. Azorcoaep:xaniyue opraHuueckue coeInHeHus
https://academv-
4.1 AMUHBI. AMHUHOKUCIIOTHL. benkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo paznemy 3
Paznen 5. BbicokoMoJieKYJIsipHble COeTHHEHHUS
5.1 IMnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny )
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJJACC

KoJin4ecTBO 4acoB NEKTPOHHbIE
KouTtposabHble IIpakTH4yeckue (un¢posbie)
Ne i/t HauMeHoOBaHUue pa3aejaoB U TeEM NMPOrpaMmmbl B paGOTbI paGOTbI 05pa30BaTEJ1bele
cero pecypcsl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XUMHH
Crpoenue aromoB. [lepronndeckuii 3akoH u
1.1 Ieproaudeckas CHCTEMA XHMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
sanemenToB /. 1. MenneneeBa
1.2 XUMHUYECKHE PeaKIuu 6 1 1 https://lesson.edu.ru/04/10
1.3 4 0 0 https://lesson.edu.ru/04/10
Crpoenue BemecTBa. MHOT0oOpasre BEmecTB
Hroro 1o paszueny 13 https://lesson.edu.ru/04/10
Paznen 2. Heopranudeckasi XuMus
o1 MeTansi 6 0 1 https://lesson.edu.ru/04/10
W) Hemeransl 9 1 1 https://lesson.edu.ru/04/10
2.3 (B335 HEOPIAHHUECKIX M OPIaHHUECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazaeny 17 https://lesson.edu.ru/04/10
Pazpnen 3. Xumus u xKu3Hb
3.1 XuUMUs U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosuuecTBO YacoB
Ne Bcero KonTpoibubie IIpakTnyeckue Hara DI1eKTPOHHDIE WH(POBbIE
Tema ypoxka
n/n padoTsl padoTsl H3y4YeHusl oOpa3oBaTejibHbIE pecypchl
IIpeamer opranndeckoit XuMuu, eé https://academy-
BO3HMKHOBEHHUE, PA3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191 -
3HAYCHHE 5ele-4e24-ac02-efb16fa49f6a
Teopus CTPOEHHST OPraHUUECKUX https://academy-
coenunenuii A. M. Bytneposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
OCHOBHBIE TIOJIOKCHISI ab0e-4c59-9dcf-20517ae4b52¢
[IpencraBnenne o KiacCHPUKAIIH
https://academy-
OPraHMHCCKUX BCIICCTB. 1 0 0 content.apkpro.ru/lesson/726ee099-
Homenknarypa (cucremaruueckas) u 1a9-410f-b8be-b4ch589aead 1
TPUBUAJIbHBIC Ha3BAHUA
OPraHNYCCKUX BCHICCTB
AJIKaHBI: COCTaB U CTPOCHHUC https;//aoademv_
. ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOIIOTIHECIIH AR ec23-473c-h3d7-ed82fcaddd02
MertaH u 3TaH — npocTeime https://acadenmy-
1 0 0 content.apkpro.ru/lesson/258ddc06-
NPE/ICTABTEIN ATKAHOB ec23-473¢-h3d7-ed82fcaddd02
AJKEHBI: COCTaB M CTPOCHHE https://academy-
B ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cpouctBa 4158-4bd1-ae98-18dc1cfh9399
JTUIEH K NPOMHANEH — NPOCTEHIIHe 1 0 0 https://lesson.edu.ru/04/10

NpCaACTaBUTCIIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[Ipaktuueckas padora Ne 1.

https://academy-

8 «[lonyueHne sTHICHA U U3yYCHHE content.apkpro.ru/lesson/53cd2379-
€ro CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0

9 Anmamaenpt. byranuen-1,3 n https://lesson.edu.ru/04/10
MetmnoyTtanunen-1,3. [lomyaenne
CHUHTETHYECKOI0 KayuyKa 1 pe3uHbI
AJIKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOCHH, TOMOJIOTHHECKHH DA, https://lesson.edu.ru/04/10
AneTusneH — IpOCTEHIIIHI
MpEaACTAaBUTCIIb AJIKUHOB
Beruncienus 1mo ypaBHEHHIO https://academy-

11 . P content.apkpro.ru/lesson/7dada027-
HHMIHOUKOH peakiig 8448-418f-h416-fbaledd4ab6d
Apenbl: 6€H3011 U TOILYOJ hilps://academy-

12 Tp ' yor content.apkpro.ru/lesson/d86d7d00-

OREHTHOCTR apeHop d5b4-491 d-aded-c3 dda 19feef4

[eHeTHYECKAs CBA3B YIIIEBOIOPOIOB,

13 MPUHAAISKAIUX K PA3THYHBIM https://lesson.edu.ru/04/10
KJ1accam
[TprpoiHBIE UCTOUHHUKI

14 YIJIEBOJIOPOJIOB: TIPHPOIHBIN ra3 u https://lesson.edu.ru/04/10
Moy THBIE HeTsIHBIE Ta3bl, HeQTh U
MPOAYKTHI €€ IepepaboTKH

15 Tpupozbie HCTOUHMKY https://lesson.edu.ru/04/10

YIJIICBOAOPOOOB: HpHpOI[HI:IfI ras



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIOMYTHBIE HEPTSHbIE Ta3bl, HEPThH

U TIPOJYKTHI €€ mepepadoTKH

KoHnTposbHas paboTa 1o pasueiny

16 https://lesson.edu.ru/04/10
«YTIeBOAOPOIBD)

[IpenenpHBIC OAHOATOMHBIC CITUPTHI: https://academv-

17 MeTaHoN  9TaHon. Bogopoanas content.apkpro.ru/lesson/5439c18b-
CBS3b 7440-4b6f-bf84-c04fa471694f
MHoOroatomMHsbI€ CIIUPTHI: hitps://academy-

18 content.apkpro.ru/lesson/461aa9c8-
DTHJICHIITHIOIE H TIHICPHH cOef-4827-a8e5 -d 12a0bedc826
DeHOIT: CTPOSHUE MOJIEKYJIbI, https://academv-

19 (usnyeckre U XMMUYECKHE content.apkpro.ru/lesson/649883b8-
CBOIiCTBa, IPUMEHECHHUE 7c5f-4116-896e-10a2278b08f1
Anbperupl: popManbIeTua U hitps://academy-

20 content.apkpro.ru/lesson/8664b319-
BUETAILACTHA. AUCTOH Oba3-4945-h076-ch7ae5858b90
OIHOOCHOBHBIE TIpeIe/TbHbIC https://academv-

21 KapGOHOBBIE KHCIIOTBI: MypaBbHHAS content.apkpro. ru/lesson/b4feaa04 -
¥ YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[paktudeckas padora Ne 2. https://academv-

22 «CBoiicTBa pacTBOpa yKCYCHOI content.apkpro.ru/lesson/9834d408-
KUCIIOTEDY 386d-444a-8de3 -7efba8b98cdb
CTCapI/IHOBaﬂ N OJICMHOBAas KHUCJIOTHI,

23 KaK [Pe/ICTABUTEIH BBICIINX https://lesson.edu.ru/04/10
Kap6OHOBI>IX KHUCJIOT
MI)UIa KaK COJIX BbICIINUX

24 KapOOHOBBIX KHCJIOT, X MOIOIIIEE https://lesson.edu.ru/04/10

NEUCTBHE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CroxxHEIe 3(1)I/IpI>I KaK NpOU3BOJHBIC

https://academy-

25 content.apkpro.ru/lesson/71ac43f2-
Kkap6OHOBEIX KHCIOT. ['Hapoms3 a0d4-4945-a0eb-1e59cd5 f4d9f
CJIOKHBIX 3(HUPOB
>KI/I bI. TUAPOJIN3, IIPUMCHCHHUC httpS://academV-

26 PRI THAP - 1P ’ content.apkpro.ru/lesson/71ac43f2-
Oronorieckas oI, XKUpOB a0d4-4945-a0eb-1e59cd5 f4d9f
v . https://academy-

27 TACBOLBI: COCTAB, KIACCHPUKALIH content.apkpro.ru/lesson/709ce43a-
BaxcheH1ne npeacTaBATeH: deb6-4281-963b-01d2e212d4d0
III0K03a, (PYKTO3a, caxapo3a

28 Kpaxman u nesmonosa kax https://lesson.edu.ru/04/10
IPUPOIHBIE TTOJIUMEPHI

29 Kontposnbhas padora 1o pasaeny https://lesson.edu.ru/04/10
«Kucnopoacoaepxkariie
OpFaHI/I'-IeCKI/Ie COCAUHCHUS»

https://academy-
30 AMWHBI; METUJIAMUH Y AaHWINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
A https://academy-

31 MHUHOKHCIIOTEI Kak aM(OTePHEIE content.apkpro. ru/lesson/ c2f2f3d7-
OPTaHUICCKHC COCMHCHI, HX 43d1-4873-ace0-78eca6009628
OHOJIOTHYECKOE 3HaueHue. [lenTu bl

BCJ'IKI/I KaK IIPUPOJHBIC httDS://academV-

32 PHpoA content.apkpro. ru/lesson/ c2f2f3d7-
BLICOKOMOHeKyJ'IﬂpHHe COCANMHCHUA 43d1_4873_ace0_78eca6009628

33 OCHOBHbIE MOHATHA XUMHH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJISIPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COeJUHEHUN

34 OcHOBHbIE METO/BI CHHTE3a 1 https://lesson.edu.ru/04/10
BBICOKOMOHeKyHﬂpHI)IX COCHHHeHI/Iﬁ.
HHaCTMaCCBI, KayquI/I, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOIT'PAMME



https://lesson.edu.ru/04/10

11 KIIACC

n/n

Tema ypoka

KoaunuecTBOo 4acoB

KonTposabHbie

padoThI
Bcero

IpakTH4yeckne

padoThI

Jara

U3y4yeHust

DJ1eKTPOHHBIE
uudgposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHYCCKHUH 37IeMeHT. ATOM. DJIEKTPOHHAS

KOH(UTYpanus aTOMOB

https://lesson.edu.ru/04/10

Ilepuoanueckuii 3akoH u [lepuoanueckas
CHCTeMa XUMHYEeCKHUX 3J1eMeHTOB /I, 1.
MenpneneeBa, UX CBA3b C COBPEMEHHOM

TEOPUEN CTPOCHUS ATOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHUYECKHX DJIEMEHTOB U UX COSANHEHNH 1O
rpyInmnaM U nepuojaM. 3HaueHUe
MIEPUOAMYECKOTO 3aKOHA U CHCTEMBI
xuMu4yeckux 3jaeMmenToB /.M. Mennaeneesa B

Pa3BUTUHN HAYKH

https://lesson.edu.ru/04/10

Crpoenue BeniecTBa. XUMHUYECKasl CBA3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOM

CBs3HU. BO,I[OpOZ[Ha}I CBA3b

https://lesson.edu.ru/04/10

BaneHTHOCTB. DNEKTPOOTPULIATEILHOCTD.
Crenenb okucieHus. Bemecrna
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUSA

https://lesson.edu.ru/04/10

ITonsTue o nucnepcHbIX cuctemax. MctunHble
Y KOJUIOUAHBIE pacTBOphl. MaccoBas 10

BEIIECTBA B PACTBOPE

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYeCKUX COeUHEeHnH. ['eHeTnyeckas
CBS3b HEOPTaHMYECKUX BEUIECTB, PA3IUYHBIX

KJIaCCOB

https://lesson.edu.ru/04/10

Krnaccugukanust XuMU4ecKux peakuui B

HEOPraHW4YeCKON U OPraHNYeCKON XUMHUH.
3aKOH COXPaHEHHs MacChl BEIECTB; 3aKOH
COXPAHEHUs U NPEBPALLEHNS SHEPTUH NTPU

XUMHUYCCKUX PEAKIUAX

https://lesson.edu.ru/04/10

Cxopoctb peaknun. OOpaTUMbIe PEaKIi.
XHUMHYECKOE PaBHOBECUE

https://lesson.edu.ru/04/10

10

IIpakTudeckas padora Ne 1. «Bnustane
pasIn4HBIX (PaKTOPOB HA CKOPOCTH

XHUMHUYCCKOU peaknumn»

https://lesson.edu.ru/04/10

11

DnekTponuTudeckas quccoruanus. [lousrue
0 BojiopoaHOM mokazatene (pH) pacteopa.
Peakiuu nonHoro oomena. ['uaposus

OpTraHNYCCKUX U HCOPTraHNYCCKUX BCUICCTB

https://lesson.edu.ru/04/10

12

OKHCIUTEIIBHO-BOCCTAHOBUTEIIHLHEIC PpCaKkuuu.

IMousiTue 00 371eKTPOJIH3e PACIIIIABOB 1

pacTBOpPOB coJjiei

https://lesson.edu.ru/04/10

13

Kontponbnas pabota no pasaeny
«Teoperndeckrie OCHOBBI XUMHI»

https://lesson.edu.ru/04/10

14

Merasusl, ux nosnoxenue B [lepuogunueckoi
crucTeMe XUMMHYECKUX A1eMeHToB 1. 1.
MenzeneeBa 1 0OCOOEHHOCTH CTPOCHHUS

aromoB. OOrmue

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

qJI/I3I/I‘lCCKI/IC CBOMCTBA METAJLIOB

15

CrnnaBel METAJIOB. DIEKTPOXUMUYECKUH Psift

HaHpH)KeHI/Iﬁ MCTaJIJIOB

https://lesson.edu.ru/04/10

16

XHUMHUYEeCKHE CBOMCTBA BAXKHECHIITUX METAJJIOB
(Harpwuii, kanmuii, KaabIUi, MarHuu,

AITIOMUHMN) ¥ UX COEAMHEHUI

https://lesson.edu.ru/04/10

17

XWUMHUYeCKHe CBOMCTBA IIUHKA, JKeJIe3a B UX

COEIMHEHUH

https://lesson.edu.ru/04/10

18

XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX

COETMHEHUH

https://lesson.edu.ru/04/10

19

[Mpaktuueckas padbora Ne 2. "Pemenne
9KCIIEPUMEHTAIILHBIX 3371ad 10 TeMe

«MeTamisy"

https://lesson.edu.ru/04/10

20

HewmeTamiel, uxX MOJI0KEHNUE B
[Tepuonuueckoit cUCTEME XUMUYIECKUX
anemenToB J]. . MeHgeneeBa u 0COOEHHOCTH

CTPOEHUS aTOMOB

https://lesson.edu.ru/04/10

21

®duznveckre CBOICTBa HEMETAIIOB.
AnnoTponusi HEMETAJIOB (Ha IPUMEpE

KHCI0poJa, cepbl, hocdopa u yriaepoaa)

https://lesson.edu.ru/04/10

22

XHUMHUYECKHE CBOWCTBA raJlOr€HOB, CEPBI U UX

COeIUHEHNN

https://lesson.edu.ru/04/10

23

Xumuueckre CBOWCTBa a30Ta, pocodpa 1 ux

COeIUHEHNN

https://lesson.edu.ru/04/10

24

XUMHYECKHE CBOMCTBA yriaepoaa, KpEMHUS U

UX COeINMHEHNN

https://lesson.edu.ru/04/10

25

HpI/IMeHeHI/IG BaKHCHIIINX HEMETAJJIOB U UX

COETUHEHUN

https://lesson.edu.ru/04/10
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O00011IeHNE ¥ CUCTEMATH3ALMS 3HAHU 110
Teme «HemeTtamneny. Beraucnenus mo

26 1 https://lesson.edu.ru/04/10
YPaBHEHHSM XHMMHUYECKHUX PEAKIHH 1
TEPMOXUMHYECKUE PACUETHI
IIpaktrueckas padora Ne 3. «Perienue

27 IKCIICPUMEHTATLHBIX 337124 110 TEME 1 https://lesson.edu.ru/04/10
"HemeTamnsr"»

08 KonTponpaas padota mo temam «MeTauibh U 1
«Hemeramneny

29 Heopranuyeckue u opraHM4eCcKue KUCIOTHI. 1 https:/lesson.edu.ru/04/10
Heopranuyeckue u opraHMyecKue OCHOBAHHUS
AmdoTepHbIe HEOPraHUIECKUE U

30 OpraHuvecKue coequHeHus. [ eHeTnueckas 1 https://lesson.edu.ru/04/10
CBSI3b HEOPIaHUYECKUX U OPTaHHMYECKUX
BEIIIECTB
Ponb xuMun B oOecriedeHNN SKOJIOTHIECKOH,

31 SHEPreTHUYECKON M MUIIEBON O6€30MacHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHU MEIMIHHBI
[IpencraBnenus 06 0OMMX HAYYHBIX

32 NPUHIMIIAX TPOMBIIUIEHHOTO TOTyYeHHS 1 https://lesson.edu.ru/04/10
Ba)KHEWIIINX BELICCTB

33 Yes0oBEK B MHUpPE BEIIECTB ¥ MATEPUAIOB 1 https://lesson.edu.ru/04/10

34 XuMus ¥ 3I0pOBbE YeIOBeKa 1 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 10 xknace/ T'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A., AkimorepHoe o01miecTBo «M3marenbcTBo
«IIpocBemenue»,2021 r
Xumus, 11 knace/ IN'abpuensna O.C., Octpoymos W.I'., CnaakoB C.A., AkiimoHepHoe o01iectBo «M3aaTenbcTBO
«IIpocBemenue»,2021r.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Xumusi(0a30BbIAYypOBEHB ). Peannzarus oOpazoBanus: MeToaudeckoe nocooue ais yuurens / Kasepuna A. A., [luuyruna
I'.B.; mox pen.I'. B. ITuuyrunoii. M. : ®I'BHY «UucTtutyT cTpareruu pazsutus oopazoBanus PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET https://edsoo.ru/rabochie-

programmy/
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