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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepanuny», TpeOOBaHUN K pe3ybTaTaM OCBOEHUS
dbenepanbHOil 00pa3oBaTENbHON MpOrpaMMbl CpeAHEro 00IIero oOpa3oBaHUs
(®OIT COO), mnpencraBineHHsix B DenepanbHOM  TOCYyAapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom KoHuenumu mnpenogaBaHus
yueOHOro npeaMera «XUMHs» B 00pa3oBaTesbHbIX opraHu3anusx Poccuiickoi
Qdenepanuy, peanu3ylOIIUX OCHOBHBIE OO0pa3oBaTEeNbHBIE MPOTrpaMMbl, H
OCHOBHBIX MOJOXEHUN «CTpaTernu pa3BUTUS BocnuTaHus B Poccuiickoin
®enepanuu Ha nepuon 10 2025 roga» (Pacnopsikenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMUH, K OMPEIEIECHUIO
oOmelt crparerud OO0y4YeHHUs, BOCIUTAHUA M PA3BUTUSA  OOydYaIOIIMXCSA
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 xmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IIEJeH, COoAep)KaHus, pe3yabTaToB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOTHEMIIEMOW YacThiO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM HJTallOM peailu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX ILIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS M 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0POBBIO U MPUPOIHOM cpefe. Peanuzyercs xumuyeckoe oOpa3oBaHue
oOy4aromuxcs Ha ypOBHE CpeTHEro 00IIero 00pa3oBaHus CPEACTBAMHU YI€OHOTO
npeamera «XUMHS», COJIEPXKAHWE M TOCTPOEHHE KOTOPOIO OIpEIEJEHbI B
OporpaMMe Mo XUMHUHU C y4ETOM CHEeUM(PUKA HAYKH XUMHUH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJBI U B MaTePUAILHOM KU3HHM OOIIECTBa, a TaKkKe C YUETOM
o0luMX IWene W TPUHIMIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeiHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XUMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOYI0 pOJib B
COBPEMEHHOM ITUBUIIM3AIINH, B CO3/TaHUHM HOBOW 0a3bl MAaTECPHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaI B (OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOIO
MBIIUJICHHS, B CO3/IaHUE 1IEIOCTHOTO MPEACTaBICHNUS 00 OKPYKAIOIIEM MUPE KaK
O €IMHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe (HOpMHUPYETCs B XMMHH HA OCHOBE
IIOHUMaHUSl BEUIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHHUS
B3aUMOCBSI3H MEXJIY CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOXHBIMU
00JacTIMU IPUMEHEHHUS.

TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMU HAYKaMH, XMMUS CTajla
HEOThEMJIEMOM YacTblO MHPOBOM KYJBTYpbl, HEOOXOAMUMBIM YCIOBHEM
YCIICLTHOTO TPYZa U ’KU3HU KaK0ro wieHa oomecTBa. CoBpeMeHHasi XUMUS KakK
HayKa co3uJlaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTUI HallpaBJiieHa Ha pelIeHue
IJIO0AJIBHBIX MPOOJEM YCTOMYMBOIO pa3BUTUSL 4YEJIOBEUECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, FKOJOTUUECKON O€30MacHOCTH U OXPaHbI 3/I0POBbSI.

B coorBercTBUM € OOIIMMH LEISIMU M HNPUHUUIAMU CPEIHEro OOIIEero
oOpa3zoBanus conaepxkanue mnpeamera «Xumus» (10-11 kmaccel, 06a30BbIi
YPOBEHb W3YUYE€HUs1) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  OOy4YalIiuxcs,  HEOOXOAMMYK) UM s BBIPAOOTKH



MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA,
NpPOJOJDKEHUsT O00pa3oBaHMs B  pa3MYHBIX O0JacTsIX, HE CBA3AHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocraBasiomuMu  nipeaMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OO0mass ¥ HEOpPraHUYeckKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHUH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0LIen
XUMHH) U opranudeckoit xumun. @opmMupoBanre 1aHHON CUCTEMbI 3HAHUW NpU
U3YYEHUH TIpeiIMeTa O0ECHeYrBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATUN, 3aKOHOB M TEOPUI XUMUU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckass XUMusi» chopMHUpOBaHA B MporpamMMme Mo XMMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0Jla K H3Y4YEHHIO Y4eOHOro marepuaia U O0O0YCJIOBIIECHA
UCTOPUYECKH OOOCHOBAaHHBIM  pPAa3BUTUEM 3HAHUM Ha  OMNpeAeNIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMHHM BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOW TEOPUM CTPOEHHUSI OPraHUYECKHX
COCIMHEHUN, a TAaKXKE Ha YPOBHE CTEPEOXMMUYECKHMX M DJIEKTPOHHBIX
npelcTaBieHu o cTpoeHuH BemecTB. CBeleHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOJIOB JI0 CIIOKHBIX OMOJIOTUYECKU
aKTUBHBIX COEAMHEHUW. B Kypce OopraHMuYecKoll XUMHUH IOJY4YalOT Pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHus epBOHAYAIbHbBIC
NOPEJICTaBIICHUsI O XUMHYECKOM CBSI3M, KIACCU(UKAIMOHHBIX MpPHU3HAKaX
BEILECTB, 3aBUCHUMOCTH CBOMICTB BEIIECTB OT UX CTPOEHHUS, O XUMHYECKOMU
pEaKLnH.

[lon HOBBIM yIJIOM 3peHHS B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBI Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TEOpETUYECKUA Marepuan U (PaKTOJIOTMYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYeCcKoM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00YyYaroUMMcsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHUE
NEPUOUIECKOTO 3aKOHA C 00IIETEOPETUYECKUX U METOIOIOTMUYECKUX MTO3UIINH,
IyOKe TIOHATh HCTOPHYECKOE HW3MEHEeHHE (QYHKIMH HSTOro 3akoHa — OT
00o01aromei 10 0OBSICHSAIOMICH U TPOTHO3UPYIOIESH.

Ennnas cucrema 3HaHUN O BaXKHEHIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAaX M NPUMEHEHUH, & TAKKE O XMUMHUYECKUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHWsl JomnojHgeTcs B Kypcax 10 m 11 kmaccos
JJIEMEHTAMH COACPKAHUSI, MUMEIOIMIUMU KyJIbTYPOJIOTMUYECKUN M MPUKJIIAIHOU
Xapakrep. OTH 3HaHHS CIOCOOCTBYIOT NOHHMAHHIO B3aWMOCBS3H XUMHH C
OPYTMMHU HayKaMH, PaCKpBIBAIOT €€ POJIb B MO3HABATEIBHOM M MPAKTHYECKOU
JESITEIbHOCTU YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBaXKEHUS K IPOLIECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUECKUX MPUIIOKEHUN XUMUH, IOMOTa0OT
BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
mpoOiemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(POPMAIIUIO U
NPUMEHATh €€ JUIsI TIONMOJHEHHS 3HAHWM, PEUICHHS WHTEJUIEKTYaJbHBIX H
JKCIIEPUMEHTAJIBHBIX HCCIEAOBATENIbCKUX 3a4ady. B  menom coaepxaHue
y4e0HOTO TpenMeTa «XHUMHs» JAaHHOTO YPOBHS M3Y4YEHUS OPUEHTHPOBAHO HA
dopmupoBaHue y 00y4aronIXcss MUPOBO33PEHYECKON OCHOBBI JJI1 TOHUMAaHUS
dunocodckux uaeH, TaKUX Kak: MaTepuaIbHOE €IMHCTBO HEOPTaHMYECKOTO U
OpraHUYecKOro Mupa, OOyCIIOBJIEHHOCTb CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, TO3HABAEMOCTh MPUPOJHBIX SIBICHUWA IYTEM OHKCIEPUMEHTA H
pelieHrs TPOTUBOPEUUMNA MEXKIAYy HOBBIMU (akTaMU M TEOPETHUECKUMHU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEUICHUU SKOJIOTMYECKUX MPOOIIeM,



a TaKxke MmpoOsieM cOEpeKEeHUs] SHEPreTUUECKUX PECYpPCOB, CHIPbs, CO3JaHUS
HOBBIX TE€XHOJIOTUM U MaTEPHUAJIOB.

B mnmane pemenus 3amauy  BOCHHUTAaHUS, Pa3BUTHUS W COLMANM3AIUU
o0ydJaromuxcs MPUHATHIE MPOrpaMMON MO XUMHUU TMOAXOABl K OMPEACIICHUIO
COJICpKaHMsI W TIOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT G(HOpMUPOBaHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLMX 0a30BO€ 3HAaY€HUE A
pPa3IUYHBIX BHUJOB JIESITEIBHOCTH: pEIICHUS NpoOseM, TOWCKa, aHadu3a U
oOpaboTku uHOpMalMK, HEOOXOAUMBIX JJIi HPUOOPETEHHsS  OIbITa
MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeIbHOCTU, 3aHMMAIOIIECH Ba)kKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpaktuke mnpemnojgaBaHusi XMMUU KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, Tak W Ha YPOBHE CpeaHero oOuiero oOpa3oBaHus, NpH
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKHU IeJIed W3y4YeHUs MpeaMera
HaIpaBJIEHUEM TEPBOCTENIEHHOW 3HAYUMOCTH TPATUIMOHHO TPU3HAETCS
dbopMupoBaHuE OCHOB XUMHUYECKOM HAyKM Kak oOOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JESATEILHOCTH YEJOBEKa M KaK OJHOr0 U3
KOMIIOHCHTOB MHUPOBON KyJabTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOA K ONPEACIICHUIO IeJied W3ydeHHs TpeaMeTa SBISICTCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU ICJISIMH M3YYCHHS MpPEIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XUMHUUYECKHUX 3HAHUN KaK BaKHEUIIIEH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUPa, B OCHOBE KOTOPOH
JeXaT KII0UeBble MMOHATHS, QyH/IaMEHTabHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHUE fA3bIKa HAYKH, YCBOEHHWE W TTOHUMAHHUE CYIIHOCTU JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMIIEHHUE C HCTOPHE
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAyYHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHMi, HEOOXOAUMBIX IS
npUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBIICHUW, UMEIOIINX MECTO B IPUPOJE, B IPAKTUYECKON U TTOBCETHEBHOMN
KU3HU;

® pa3BHUTHE YMEHHI U CITIOCOOOB JIEATETLHOCTH, CBA3AHHBIX C HAOIIOIEHUEM
U OOBSICHEHWEM XHMMHUYECKOrO0 SKCIEPUMEHTa, COOJOJICHUEM IMpaBUIl
0e301acHOro oOpaIeHus ¢ BEIICCTBAMM.

Hapsiny ¢ aTim, coneprkatenbHas XapaKTepHUCTHKA 1IEJI€H U 3a]1a4 U3yUYECHUS
nmpeaMera B IOporpaMMe IO XMMHHM YTOYHEHAa U CKOPPEKTHPOBAaHA B
COOTBETCTBHM C HOBBIMH TPUOPUTETAMH B CHUCTEME CpPEIHEro oOIIero
oOpazoBanus. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIICH CTENEHU OTHAETCS
MpPEANOYTeHHE  TMPAKTUYECKOW  KOMIIOHEHTE  COJEpXaHusg  OOydeHus,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMIYCKHHKA OO0IIe00pa30oBaTEIbHON
OpraHu3aliiy, BIAJCIONIETO HE Ha0OpoM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTUBHOTO TTOJTYYCHHS 3HAHU I
Y IPUMEHEHUS UX B PEabHOM JKU3HU JIJISl PEUICHUS MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM mpu H3ydYeHUU npeameTa «XHUMHUS» JOMUHUPYIOIIEE
3Ha4YeHUE MPUOOPETAIOT TaKKUE LIEJIH U 33]]a4H, KaK:

azanTanys oOyJarmnuxcs K yCIOBUSIM TMHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dbopMHUpOBaHNE  WHTEIUICKTYaJIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIo, COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY  TPUHSTUIO
IPAMOTHBIX PELICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYallMSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;



GopMupoBaHuE y OOYy4YalOIIMXCA KIIOYEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETEHLIUI), UMEIOLIUX YHHBEPCAIIbHOE 3HAYE€HHUE ISl PA3JIUYHBIX BHUOB
NEeSATENbHOCTHU: PELIeHUs TPo0JIeM, OKCKa, aHaau3a 1 00paboTKu nH(pOpMaIH,
HEOOXOIUMBIX JJI1 MPUOOPETEHUs OMbITa JEATEIBHOCTH, KOTOPAs 3aHUMAET
BAXHOE MECTO B IMO3HAHUM XUMHUH, a TaKKe I OLEHKUH C TO3UIUI
HKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIUSHUA BELIECTB M XUMHUYECKUX
MPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BHUTHE MMO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEW O00Yy4aloIUXCs: CIOCOOHOCTH CaMOCTOSITEIBHO TMPUOOpPETaTh
HOBBIC 3HAHUS MO XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH,
UCIIOJIb30BaTh COBpPEMEHHblE MH(QOPMALMOHHBIE TEXHOJIOTMM [IJIs TIOMCKa H
aHanu3a Yy4eOHOM M HAy4YHO-MONYJSpHOM HH(OpMAUu XUMHUYECKOTO
coJiepKaHus;

dopMupoBaHUME W pa3BUTHE Yy OOYYaIOIIUMXCS AaCCOLMAaTUBHOTO U
JIOTUYECKOTO MBIIUICHUS, Ha0Jt0/1aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpblE OCOOEHHO HEOOXOJUMBbI, B YacCTHOCTHU, NpPHU I[UIAHUPOBAHUH U
NPOBEJICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOydaromuxcsi YyOeKIEHHOCTM B T'yMaHUCTUYECKOH
HAIPABJICHHOCTU XMMHH, €€ BAXKHOW POJU B PEIICHUHU TJIOOATBHBIX MpoOsieM
PaAIMOHANILHOTO MPUPOJIONOJIb30BAHUS, TOMOJHEHHUS YHEPTETHUYECKUX PECYPCOB
¥ COXpaHEHUs MPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEepPEKHOTO
OTHONICHHUS] K MPHUPOAEC U CBOEMY 3J0POBBIO, a TaKke MPUOOPETEHUS OMbITA
UCIIOJIb30BAHUS TMOJTYYEHHBIX 3HAHUW JJIS MPUHSATUS TPAMOTHBIX pEUICHUH B
CUTYallUIX, CBA3AHHBIX C XMMHUYECKUMHU SIBIICHUSMHU.

B yuebHOM miaHe cpemgHero oOmero oOpa3oBaHHS MPEAMET «XHUMUSD»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHoM obOmactu «EctecTBeHHO-
Hay4YHBIE MPEMETHI.

OO6miee 4yMcno 4YacoB, OTBEACHHBIX JIS M3yUYEHUsS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopazoBanusi, coctariser 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hegemio).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopmyIbl opraHudecKkux BemiecTB. ['omomnorusi, uzomepusi. XuMudeckasi CBs3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIEC CBA3U.

IIpencraBnenue 0 KJaccuukanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HAa3BaHUS BAXKHEUILINX NPEACTABUTEIEH KIACCOB OPraHUYECKUX BEILECTB.

DKCIIEPUMEHTAIBHBIE METOJbl WM3Yy4YEHUS BEIIECTB M HUX MPEBPALLCHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAaHUE JIEMOHCTPAIIMOHHBIX OINBITOB MO MPEBPAIICHUI0 OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUEe, 0OYTIIUBAaHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] U TOPEHUs), HaXOXKJACHHE B MPHUPOAE, MOJyYEeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHUH psil. DTUJIEH U MPOMUIIECH —
OPOCTEHIIINE TPEJICTABUTENN AIKEHOB: (PU3MYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIApATAlMH, OKUCICHUS W
HNOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metundyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKHUE CBOMCTBA (peakuus noiuMmepusannn). [lonyuyeHrne CHHTETHUECKOTO
Kay4yyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKH psij.
AueTWsieH — TMpOCTEHIINI MPEACTaBUTENb aJKHUHOB: COCTaB, CTPOCHHE,
¢uznueckne W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajioreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensbl. benson: coctaB, ctpoeHue, GU3MUECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuu raJloreHupOBaHUS U HUTPOBAHUSI ), IOJYyYE€HUE U IPUMEHEHUE. 10ayon:
cocmas, cmpoeHue, Quauueckue U Xumuyeckue ceolicmea (peakyuu
2A/I02eHUPOBGAHUSL U HUMPOBAHUs), NOAY4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKH YIIIEBOAOPOAOB. I[IpupoaHbI ra3 W MOMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crocobsl nmepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHUYECKU), muponau3. [IponykTs
nepepadoTku HeTH, NX MPUMEHEHHE B TPOMBITIUICHHOCTH H B ObITYy. KameHHbIH
YTOJIb ¥ POAYKTHI €ro MmepepadboTKH.

OKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paloThl: MOJyYCHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEIECTBA WM MPOAYKTA Peakliy N0 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH ).

Kuciaopoaconepxamme opranuieckue coeuHeHHUs

[IpenenbHble ONHOATOMHBIE CHHPTHL. METAaHOA W ATaHOJ: CTPOCHHE,
dbu3nYeckue MU XUMUYECKHE CBOMCTBA (peaKkIMU C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHEeHHe. BoaopoaHble CBS3M MEXIY
MOJIEKYyJIaMU CUPTOB. [leficTBME MeTaHOJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHUPTHL. OTUICHTJIMKOIL W TJHUIEPUH: CTPOCHUE,
dbu3uyeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHAs peakilds Ha MHOTOAaTOMHbIC cUpPTHI). JlelicTBre Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTHICHTITUKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbl, (U3UYECKHEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIeru, ameTalbIeruja: CTPOCHHUE,
dbu3nUecKre U XMMUYECKUE CBOMCTBA (PEAaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIUH ), IOJYyUYCHHE U TPUMCHECHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHCJIOTHL. MypaBbUHaAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XUMUYECKHE CBONCTBA (CBOICTBA,
oO1rue 715 Kjlacca KUCIIO0T, peaKIysl STepu(pUKaILNN ), TOTYyYEeHUE U MPUMEHEHHE.
CreapuHoBas U OJIEMHOBAsA KUCIOTHI KaK MPEJACTABUTEIN BBICHIUX KapOOHOBBIX
KUACT0T. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Crnoxknble 3(Upbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHCHOT. ['maponus
cnoxHbiX 3¢upoB. Kupsl. [maponus sxupoB. I[lpumeHeHue KupOB.
buonornueckas poib )KUPOB.

VYrneBogsl: coctaB, Kiaccuukanus —yriaeBogoB (MOHO-, JHU- U
noyicaxapusbl). [Jroko3a — mNpocTedIuii MOHOcCaxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PHU3NYecKue U XMMHUYECKUE CBOMCTBA (B3aUMOJCIHCTBUE C
ruapokcuaom meau(Il), okucnenue aMmmuauHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAHOBIICHHE, OPOKEHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJIE, TPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie nonumepsl. CTpoeHHE Kpaxmaia u
Heutono3el. PU3NUecKkue M XUMUYECKUE CBOMCTBa Kpaxmana (THUAPOIU3,
KaueCTBEHHAsl pEaKLHUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJCHNE, HAOIIOAEHUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TAHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOAECHCTBHE IIIMIEPUHA C
ruapokcuaom Menu(Il)), anpaernnoB (OKMUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpokcumom menu(ll), B3aumopeilcTBHEe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa PeaKlUK 10 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH ).

AzoTcoaepxaliie OpraHuuecKue COeIMHEHNU.




AMUHOKHCITOTBI ~ KaK  aM(OTEpHBIE  OpraHWYCCKUE  COCIMHCHHUS.
dusnyeckne M XUMHYECKHUE CBOWCTBA aMHUHOKHCIIOT (Ha TIPHMEpPEe TIUIMHA).
buonornyeckoe 3HaueHNE aMUHOKUCIIOT. [lenTusl.

benku kak mpUpOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHus. [lepBuuHas,
BTOpHYHAS W TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHE CBOWCTBAa OCIIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

DOKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOICHUE M OINHUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIMs OCIIKOB
MIPY HArPEBaHWH, I[BETHHIC PEAKITUU OCITKOB.

BoicokoMoJieKy IsipHbIe COeTUHEHNS

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX COSAMHEHUI: MOHOMED,
NOJIUMEP,  CTPYKTYpHOE  3BEHO, CTCNCHb  IOJMMEPH3AIUU,  CPEIHSS
MoJiekysipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIIHs U TTOJTMKOHACHCAITHS.

DKCTIepUMEHTAIIbHBIE METOJbl M3YUYEHHUS BEIIECTB M WX TMPEBpaIICHUMN:
O3HAKOMJICHHME C oOpa3llaMH TMPUPOJHBIX M HCKYCCTBCHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmst MeXIIPEAMETHBIX CBSA3CH MPU U3YYCHUH OPTaHUYSCKON XUMHUH
B 10 Kitacce OCyIIECTBIISIETCSl Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ MMOHATHH, SBIISIOIIMXCS CUCTCMHBIMH IS OTJICIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IIOHATHS: SBJICHUE, HAy4YHBIA (aKT,
THIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KIACCU(PUKAIUs, IMePUOIHIHOCTS,
HaOII0IcHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEeKyJa,
DHEPreTHYECKUH YpOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BEIIeCcTBa, (GU3MUECKUE BEITMUNHBI U €IMHUIIBI KX N3MEPCHUS.

buonorus: kieTka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocHHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJbI, KHUPBI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEMBbIC,
TOILJTMBO, PECYPCHI.

TexHomorusi: NHINEBbIE TPOAYKTH, OCHOBBI PAIlMOHAIBHOTO THTAHHS,
MOIOIIINE CPEJICTBA, JICKAPCTBECHHBIE M KOCMETUYECKHE MpEenapaThl, MaTepHaIbI
U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XUMUYECKUA 3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOTYPOBHU. ATOMHBIC OpOUTAIH, S-, P-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIis aTOMOB.

[lepuoguueckuit 3akoH u llepuoamyeckas cHUCTeMa XUMHYECKHX
sanementoB J[. WM. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA W
[Tepuonuueckoil cucrtembl XxuMu4eckux snemeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOMN TEOPUEU CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB



XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB MO
rpymnmnaM 1 nepuoaaM. 3Ha4€HHUE MEPUOIUUECKOr0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenune BemecTBa. XHUMHUYECKas CBsI3b. BHIBl XWMHUYECKON CBA3U
(KoBaJIeHTHAsI HETOJIAPHAS U MOJISIpHAs, HIOHHAS, MeTajInueckas ). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKOM CBsI3U (OOMEHHBIA U JIOHOPHO-
akienTopHeii). BomoponHas cBsizb. BalleHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. |HMIIBI  KPUCTAUIMYECKUX  PEMIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIINYECKOU PEIIETKH.

[TonsTue o nucnepcHbix cucreMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKMX  COCIUHEHHM. Homenknatypa
HEOPraHWYECKUX BEIIECTB. [ '€HeTHYecKasl CBSI3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKMX peakiuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS! U NPEBPALICHHS SHEPTHU [PU XMMUYCCKUX PCAKIMSIX.

CkopocCTh peakiiuu, € 3aBUCUMOCTh OT pa3IndHbIX pakTopoB. OOpaTrMbie
peakuuu. XuMuueckoe paBHOBecue. DakTOpbl, BIMSIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponutnyeckas auccornyanus. CuiibHble U ciiaOble AJIEKTPOJIHTHI.
Cpena BOIHBIX paCTBOPOB BEIIECTB: KUCIasA, HEUTpaIbHasl, IIEJI0YHAs.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
nemoHcTtpanus Tabnun «[lepuonnueckas cucreMa XuMudeckux 3memMentoB /1. 1.
MenpeneeBay, u3ydeHUEe MoJieJiel KPUCTAIUTMYECKUX PEIETOK, HAOI0IeHnEe U
ONMHMCAHWE JEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX OMBITOB (pa3ioKeHUe
NEPOKCUJA BOJOPOJAa B MPUCYTCTBHM KaTalM3aToOpa, ONPEIEICHUE Cpeabl
pacTBOpPOB BEUIECTB C IOMOIIBI) YHHBEPCAJIBHOIO HWHIAMKATOpPA, PEAKIHUH
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONU paboThl «BiusHuE pa3inuyuHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKIIUN.

Pacuérunle 3a1aun.

Pacuétel 1o ypaBHEHUSIM XHUMHYECKUX pEAKLUHUA, B TOM YHUCIE
TEPMOXHUMHUYECKHE PACUYETHI, PACUETHI C MCIOJIB30BAHUEM IOHSTHUS «MaccoBas
TI0JISL BEIIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilosmoxxenne HemerayuioB B llepuonuyeckor cucrteme
xumudeckux 3aeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3nyYecKue CBOMCTBA HEMETAUIOB. AJIIOTPOMNHUS HEMETA/UIOB (Ha IpUMeEpe
KHCJIOpOJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dochopa, yrieponga HW  KpEeMHHS) H  HUX  COSAUHCHHMH  (OKCHIIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. [lonoxenne meraiuioB B [lepuoanueckoit cucremMe XUMUYECKUX
anemenToB JI. 1. MenaeneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000I0UYEK
aToMoB MeTautoB. O0mmue pu3ndeckre cBoicTBa MeTaILIOB. CIIaBbl METaJLIOB.
DIIEKTPOXUMHUYECKHM Pl HAPSHKEHU METAIIJIOB.

XUMHYECKHE CBOMCTBA BAXHEUIITUX METAJUIOB (HATPHM, Kalui, KaJblIHUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCITUHCHUH.



O61mume crnocoObl mosy4eHusi MeTauioB. [IpuMeHeHne MeTamioB B ObITY U
TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUMN:
U3y4YeHHe KOJUIeKIMHU «MeTaibl U CIUIaBbD», 00pa3lioB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3aJlay, HaOJIOJIEHHEe U ONUCAHUE JEMOHCTPALMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aUMOICHCTBUE THAPOKCHIA ATFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIeJ04Yel, KAYECTBEHHbIE pEeaKIIMU Ha KATUOHBI METAJJIOB).

PacuérHble 3anauu.

Pacuétpl Macchl BemecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEILECTB,
pacu€tbl Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIU
OJIHO W3 BEUIECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponb xumun B o6ecriedeHrH IKOJIOTMUECKOM, IHEPreTHYeCKOM 1 MUIIEBOM
0e30MacHOCTH, Pa3BUTHH MeAUIUHBL. [loHATHE O Hay4YHBIX METOJax MO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIIUI.

[IpencraBnenus 00 OOMIMX HAYYHBIX MPUHLHUINAX [TPOMBIIUICHHOTO
NOJIyYEHUSI BAXKHEHIIUX BEUIECTB.

UYenoBek B MHUpE BEUIECTB U MATEPHANIOB: Ba)XKHEHIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKUHOHHBIE MaTepHuaibl, KpackH, CTEKJIO, KepaMHKa,
MaTepuaibl 1 3JIEKTPOHUKH, HAHOMATEPHUabl, OPraHUYECKUE U MUHEPAJIbHbIE
yI00peHus.

XHUMHSL U 3J0pOBbE YEJIOBEKA: MpaBUia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia OE30MACHOTO MHCIOJIB30BAaHUS IMPENapaTtoB OBITOBOM
XUMUH B [IOBCEIHEBHON JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuszamuss MeXnpeaMETHBIX CBA3eM NpU M3ydyeHUH oOmeldl u
HEOpraHM4eCcKOW XMMHH B 11 K1acce OCyIecTBIsAETCs 4Yepe3 UCII0JIb30BaHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX IOHATUN, TaK W TMOHATHH, SBISIOIIUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HaAy4YHbIE MOHATHS: HAyYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHajlu3, CHUHTE3, KIacCUpUKaLuUsi, NEPUOAMYHOCTb, HAOJIIOJIEHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

®u3suka: MaTepus, SJHEPrus, Macca, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOI, PaJUOaKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUN YPOBEHb, BEILECTBO,
TEJ0, O0BEM, arperaTHOE€ COCTOSIHHE BEILIECTBA, (U3NYECKUE BEIMYUHBI U
€IUHULIBI UX U3MEPEHHUs], CKOPOCTb.

buonorusa: kierka, opraHmsM, O3KOcucTema, Ouocdepa, Makpo- Hu
MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

I'eorpadus: MuHepasnbl, TOpPHBIE TOPOJbI, IOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: XUMUYECKast IIPOMBIIJIEHHOCTb, METaJULyprus,
IIPOU3BOJICTBO CTPOUTEIIBHBIX MaTepHalIoB, CEIIbCKOXO3MCTBEHHOE
IIPOU3BOJICTBO, NULIEeBas IIPOMBIIJIEHHOCTb, ¢dapmanieBTHYECKAS
IIPOMBIIIJIEHHOCTD, MPOU3BOJCTBO KOCMETHUYECKUX IIPENapaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepuaos, DIIEKTPOHHAS IIPOMBIIIJIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI IIO
XNUMHNHN HA BA30BOM YPOBHE CPE/IHEI'O OBILIEI'O ObPA3OBAHNA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeIHero oOiiero oOpa3oBaHUs (JIMUHOCTHBIM,
METaNnpeMETHbIM UM TpeAMETHbIM). HaydHO-MeToauyeckod OCHOBOM IS
pa3pabOTKH TIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS IPOIPAMM CPETHETr0 OOIIEro
00pa3oBaHus SABJISIETCS CUCTEMHO-IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM IMOJXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeAMeTa «XHUMHsS» Ha YPOBHE CPETHETO
oO1rero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAaMOOTIPEIEIIEHHUIO;

HaJIU4re MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCXKJICHUN JMYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpAJAMIMK 0a30BOM HAyKHU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATeITbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XUMHYECKOTO 00pa30BaHMS;

HaJU4Me TMPABOCO3HAHUSA JKOJOTUYECKON KYJIbTYphl U CIHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UJeallaMi POCCUHUCKOTO IPaXKJaHCKOT0 00IeCcTBa, MPUHATHIMU B
oOIIeCcTBE HOPMAMH M TIPABHJIAMH TOBEICHHS, CIOCOOCTBYIOIIMMH IpOLieccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3YNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M TPAKTUYECKON IESATEIHHOCTU
oOy4aromuXcs MO0 peaau3aiuy TPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS  OOy4YaIOMIMMHCS  CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MIPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATENIBHOCTU NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 3a]1a4, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEHTBI JPYTUX P aHAIU3€ Pa3IMYHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

[EHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO
OTEUYSCTBEHHON XMMUM;

YBaXXEHUS K MPOIECCY TBOPUECTBA B 00JACTU TECOPUM M MPAKTUYECKOTO
MIPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TMOCIEAYIOIIEM
aHanuze  uHGOpPMAIMM O  TEPEAOBBIX  JOCTHKEHHUSX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHUBATh CHUTYyalldd, CBS3aHHbIE C XUMUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHIIEH C
MO3UIIMM HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHWE IMOCIEJCTBUM ATUX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasza KU3HH,
HEO0OXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmro/ieHns1 mpaBuil 0e30macHOro oOpalleHHus C BElIeCTBAaMHU B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0€3011acCHOT0 TTOBEICHUSI B CUTYAITUSX, YTPOKAIOIIUX 37]0POBBIO M KU3HH JTHOJICH;

OCO3HAHUS MMOCTECTBUN U HEPUSITHUS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHUS
AJIKOTOJIs1, HAPKOTHUKOB, KYpEHU );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENBHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEIICHUHM MPAKTHUYECKUX 3a/1ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuii pa3inyHOTO poJia, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASM TPYyJla U pe3yjbTaraM TPYAOBOU IESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAJIHHOM TPACKTOPUH
oOpazoBanus, Oyaymield nmpodeccuu U peaau3anui COOCTBEHHBIX JKHM3HCHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, NTHTEPECOB
¥ TOTpeOHOCTEeH 00IIEeCTBA;

6) 3K0,10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTMYECKHU 11€JIECO00Pa3HOr0 OTHOLICHUSI K MPUPOJE, KAaK UCTOUHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHUMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TPOoOJIeM, BIHSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAaHUS JOCTIDKEHUN XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUSITUS JCUCTBUM, MPUHOCSIIMX Bpel OKPYKAIOIIEH
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATH UX;

HAJU4Usl  Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KyJbTYpbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, yMEHUSs
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKATUBHOW U COLUAIBHOM
MpPaKTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO MPOTUBOCTOSATH HJICOJOTUH
xemopoouu;



7) UEHHOCTH HAYYHOI'0 NTO3HAHMUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

MOHUMaHUS CHEHU(PUKH XUMUU KaK HAyKd, OCO3HaHUA €€ pold B
(opMHUpPOBaHUHU PALMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3AaHUM LIETOCTHOIO
MIPEICTABICHUS 00 OKPYXaIOIEM MHUpE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJEM COXpaHEHUs
IIPUPOJHOIO PaBHOBECUS,

yOeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
LHABUIM3ALHAN: B €€ T'yMAaHUCTUYECKOM HAIIPAaBICHHOCTH U BaXXHOM pPOJIA B
CO3JaHUM HOBOW 0a3bl MaTepHATbLHOM KyJIbTYphl, PEHIEHUH TI00aJbHbIX
npo0sieM YCTOMYMBOTO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, HHEPreTUUYECKOM,
NUIIEBOM W  JKOJIOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU  MEAUIMHBI,
00ecreyeHn YCIOBUM yCIEIIHOTO TPYAa U SKOJIOTMYeCKH KOM(POPTHOM KU3HU
KaX/10T0 4jeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJI0B
MO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCTIOIb30BaTh
noJlydaeMble 3HaHUS U1 aHaau3a U OObICHEHUS SBJICHHUM OKPY’KaOIEero Mupa
U TMPOUCXOASIIMX B HEM H3MEHEHUH, YyMEHHUs JelaTb OOOCHOBaHHbBIE
3aKJIIOYEHUS] HA OCHOBE HAay4HBIX ()AaKTOB M HMMEIOMIMXCA JIaHHBIX C LEJbIO
IIOJIy4YEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIONb30BaTh XUMHUYECKUE 3HAHUS s
pelieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbLCKON NI TEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTHM K HENPEPbIBHOMY 00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJYyYEHHUIO HOBBIX 3HAHUM 0 XUMHUHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMU;

MHTepeca K 0COOEHHOCTSM Tpy/ia B pPa3InuHBIX chepax npodeccuoHaIbHOMI
NEATEIIbHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3ybTaThl OCBOCHHS Y4EOHOT0 IpeiMeTa «XUMUsS» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCUUTUIMHAPHBIE (MeXIpeaMETHBIE) oOI1IeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KAapTUHBI MHpa W CHEIU(PUKY METO/IOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEILECTBO,
SHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEIOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAJIbHbIE y4eOHbIE JNEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBatronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATILHON KOMIETSHITNN O0yJarOIINXCs;

CIIOCOOHOCTH oOyyarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEKIUCIUILUIMHAPHbIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUCOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpenMeTHble pe3ysbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYISTHBHBIMHU
JNEUCTBUSMU.



OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBLIMH
NefiCTBUAMM:

1) 6a30Bble TOrMUYeCKHe NeCTBUS:

CaMOCTOSITeIbHO  (GOPMYIUpPOBATh W aKTyallMU3UpOBaTh  MPoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH MAESATEIbHOCTH, 3aJlaBas MApaMeTpbl U KPUTECPUHU HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIbHOCTH C IOCTaBJICHHBIMHU
LEJIAMU;

UCIIOJIb30BATh NIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISTh XapaKTEepPHbIC MPU3HAKU TOHITUN U yCTaHABIUBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHATHUS 1JI1 OOBICHEHUS OTACIBHBIX (PaKTOB
Y SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEIIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBS3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTHYECKHUE PpACCYXIEHUS (MHAYKTUBHBIC, IEIyKTUBHBIC, 10
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, TMPeoOpa3oBBIBATH  MOJICIIbHBIC
IpeACTaBICHUS — XUMUYECKHM 3HAK (CUMBOJ) dJIEMEHTa, XuMUueckas hopmyia,
ypaBHEHUE XUMUYECKONU PEaKIMK — MPU PEIICHUH YICOHBIX MO3HABATEIIHHBIX U
MPaKTUYECKUX 3aj]lay, NMPUMEHATh Ha3BAaHHBIE MOJICJIbHBIC MPEACTABICHUS IS
BBISIBJICHUSI XAPAKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB M XHUMHYECKUX
pEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XMMUUYECKUX
peaKiuu;

dbopmynupoBaTh 1€MW M 3a7a4d  KWCCJIECIOBAHUS, HCIOJIb30BATh
IIOCTaBJICHHBIE M CaMOCTOSTENIBHO CHOPMYJIHPOBAHHBIE BOIPOCHI B KadeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS THUIIOTE3BI IO IIPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

BJIaJICTh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUA M IPOBEACHUS
YUCHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHS HAOJIIOIaTh 32 X0JI0M
mpoliecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €ro Pe3yibTaT, (GOpMYIUPOBAThH
00001IeHnsT ¥  BBIBOJBI ~ OTHOCHUTENBHO  JOCTOBEPHOCTH  PE3YNIHTATOB
MCCJIeIOBAHUS, COCTABJIATH 00OCHOBAHHBIM OTYET O TIPOJICITAHHON paboTe;

NpUOOPETaTh OMBIT YYCHHUUYECKOM WCCIIENOBATEIbCKOH M TPOEKTHOMN
JESTENBHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOMCKY METOJIOB PEIICHUS] MPAKTHYECKUX 3a7ay, MPUMEHEHHUIO Pa3TUYHBIX
METOJ0B NTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OPHCHTHPOBATLCSA B PA3IMYHBIX MCTOYHHMKAX HWHOOpManuu (HAYy4HO-
MOMYyJsipHAsl JUTEpaTypa XUMHUUYECKOTO0 COJep)KaHHUs, CIPABOYHBIC MOCOOMS,
pecypcebl MHTEpHETA), aHATU3UPOBATh HHPOPMAITUIO PAa3TMIHBIX BUAOB U (GOpM
MpeICTaBICHUS], KPUTHUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;

bopMyTHUpPOBATH 3aMPOCHl M IPUMEHSTH Pa3IMYHBIE METOIbI NIPU TTOUCKE U
otoope uHpoOpMalMK, HEOOXOAWMOW [JiS BBIMOJHEHUS YYEOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;



MpUOOPETATh OMBIT MUCHOJIb30BAHUS MH(DPOPMALNOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUI U PA3IUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOATEJILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY MpPEICTaBICHUS
uH(popmauu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayeCTBE CpEACTBA Mpu paboTe C
XUMHYECKOM WH(pOpMaIMeil: NPUMEHATh MeXIpeaMeTHble ((pusnyeckue u
MaTeMaTU4YeCcKue) 3HaK1 U CUMBOJIBI, (POpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BaTh M IPEOOpPa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpPENCTBA
HAaTrJIATHOCTH.

OgBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3aJ1aBaTh BOIIPOCHI 110 CYILECTBY 00CYKIaEMOU TEMBI B XOJ1€ JUAJIOTa /1IN
JTUCKYCCUM, BBICKa3bIBaTh UJEH, (QPOPMYJIHpPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3EHTalUeN Pe3yIbTaTOB MO3HABATENIBLHONU JNEATEIbHOCTH,
MOJIYyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TpU
BBIMIOJTHEHUM  XMMHUYECKOTO OJKCIEpUMEHTa, NPAKTUUYEeCKOW paboThl 1O
MCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEUIECTB, Pean3alii Y4eOHOTrO MPOEeKTa U
(GbopMynHpOBaTH BBHIBOJABI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHMS TIO3UIMH B X0J1€ 00CYK/I€HUSI 1 OOMEHA MHEHUSIMU.

OByajieHUe YHUBEPCATbHBIMH PEeryJSTHBHBIMU A1eHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBISITH CBOIO IO3HABATEJIBHYIO
JESITeIbHOCTh, ONpenessas €€ Leau W 3aJadd, KOHTPOJUpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii ajlrOpUTM JACHCTBUI Npu
BBIIOJIHEHUN Y4Y€OHBIX M HCCIENOBATEIbCKUX 3a/ay, BBIOMpaTh Haubosee
3¢ (EeKTUBHBIN crOcO0 MX peuieHHs] ¢ y4E€TOM IOJyYeHHUs HOBBIX 3HAHUU O
BEIIECTBAaX U XUMUYECKUX PEAKIUIX;

OCYILECTBJISITh ~ CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM HAa  OCHOBE
caMOaHaIM3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble pe3yabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

C(bOpMI/IpOBaHHOCTB MPEACTABICHUN O XUMHUYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHWM SIBJICHHM
MpUPOJbl, B (OPMUPOBAHWM MBINUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPAKTHYCCKUX
3a1a9 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM CpelIE;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralIIUue TMOHATUS (XUMHUYECKUN OJIEMEHT, aToOM, DJCKTPOHHas
o0oj0YKa aToma, MOJICKYJIa, BAJICHTHOCThb, JJICKTPOOTPHIATECILHOCTD,
XMMHUYECKasi CBA3b, CTPYKTYpHas dbopmyia (pasBepHyTa;{ Y COKpaIéHHas ), MoJib,
MOJISIpHAsT Macca, MOJISIPHBIM OOBEM, YTIIEpOJHBIM CKEJIET, (byHKuHOHaanaﬂ
rpynma, paaukai, H30MEpHUs, H30MEpPbl, TOMOJOTMYECKHH P, TOMOJOTH,
YIJIEBOJAOPO/IbI, KHCIOPO M a30TCOAEPIKAIINE COCTUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCJIMHEHHS); TEOPUHU U 3aKOHBI
(Teopus cTpoeHuUs opraHndeckux Bemiects A. M. byTiepoBa, 3akoH coOXpaHEeHUS



MacCchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHI  SA3BIK  XUMUU;
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBICHUHN, (PaKTOJIOTUUECKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYUYECHUH U O€30MaCHOM MCIOJIb30BAHUH BAXKHEUIIINX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOMN JEATETbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEpPHbIE MPU3HAKU MOHATHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIHNE MOHATHUS IPU
ONMCAaHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMMUUYECKYIO CUMBOJIMKY JIS
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMyn OpPraHMYECKUX BEIIECTB W YPaBHCHHH XUMUYECKUX PEAKIIUH,
W3TOTABJIMBATH MOJIEJIM MOJIEKYJI OPTraHUYECKUX BEIIECTB ISl WILTFOCTPALIMU UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUEHHBIX
OpPraHMYEeCKUX BEUIECTB IO HX COCTABY M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynme coeAuHeHuW (yrieBoJOPObl, KHUCJIOPOA M a30TCOACpPIKAIINE
COCJIMHEHUS, BBICOKOMOJICKYJSIPHBIC COCIUHECHMS), /1aBaTh MM Ha3BaHUS 10
cuctematnueckoit Homenkinarype (IUPAC), a takke npuBOAUTH TPUBHAIbHbBIE
HA3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITHIJICH, MPOIMIICH, alleTHIICH,
ATUJICHTJIUKOJIb, TIIULEPUH, (eHOo, (opMaIbACT I, alleTalbACTHI, MypaBbUHAs
KHCJIOTa, YKCyCHAas KHCJIOTa, OJIEMHOBAasi KHCJIOTa, CTEapUHOBAas KHCIOTA,
TIF0K03a, QPYKTO3a, KpaxMall, 1eJUIH0103a, TIIHIIH);

c(hOpMUPOBAHHOCTh YMEHHMsI OMNPENCTATh BHUIbI XUMHUUYECKOW CBSI3H B
OPraHMYECKUX COCAUHECHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKEHUS TEOPHHU CTPOSHUS
oprannueckux BemecTB A. M. BytinepoBa i OOBACHEHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT KX COCTABA U CTPOCHMS; 3aKOH COXPAHEHHSI MACChl BEIIECTB;

chOpMUPOBAaHHOCTh yYMEHHUW XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3nYecKrue U XMMUYECKHE CBOMCTBA THUIIMYHBIX MPEICTABUTEIICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIECTB (METaH, 3TaH, TUJIEH, MPOMUJICH, allCTUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHOJ, 3TAHOJ, ATUJICHTJIMKOJIb,
MIeprH, GEeHo, areTalbJAeTH ], MypaBbHHAS U YKCYCHAs KUCJIOTHI, TJIFOKO3a,
Kpaxmayi,  I1eJUII0JIO3a,  aMUHOYKCYCHash — KHCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYK0 CBSI3b MEXJIY HHMH YPaBHEHUSIMHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hopMHUPOBAaHHOCTH YMEHUS XapaKTepU30BaTh MCTOYHUKH
VTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroijib), CIOCOOBI UX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHA MPOBOJUTH BBIYUCICHHS MO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA UCXOAHOTO BEIECTBA WA TPOIYKTa
pEeakuu MO U3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO M3 HMCXOIHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

c(hOpMHUPOBAHHOCTh YMEHHM BIIAJICTh CHCTEMOM 3HAHWUKW 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMBIX B XUMUHU IIPU U3YUYEHHUH BELIECTB
U XUMUYECKUX  SIBIEHUWA  (HaONIoJeHUEe, U3MEPEHHUE, HKCIEPUMEHT,
MOJIETUPOBAHME), UCTIOJIb30BATh CUCTEMHBIE XUMUUECKUE 3HAHUS JJIsl IPUHSTHUS
pEILICHUI B KOHKPETHBIX )KU3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

copMUPOBAaHHOCT, ~ YMEHHH  CcOOJIOAaTh  MpaBUiia  MOJIb30BAHUSA
XUMUYECKOW MOCYI0il W Ja00paTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBHIIa



oOpalieHusi ¢ BEUIECTBAMHU B COOTBETCTBUHU C MHCTPYKLMSIMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IJIAHUPOBATH W BBIIOJHATE XUMUYECKUN
AKCIIEPUMEHT (MpEeBpaIlEHUsT OPraHWYeCKUX BELIECTB IMpPU HarpeBaHMH,
MOJIy4YeHHE HTHIEHa M U3YYEHUE €ro CBOMCTB, KAaue€CTBEHHbIE pEAKIHUU
OpraHMYeCcKUX BEIIECTB, JE€HaTypauus OENKOB MpU HArpeBaHHUM, LIBETHbHIE
peakuuu OETKOB) B COOTBETCTBUU C MPaBHJIAMHU TEXHUKH O€30MaCHOCTHU MpU
oOpalieH’ C BELECTBAMU M JIADOPATOPHBIM OO0OpPYIOBAHMEM, MPEIICTABIATH
pe3yNbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opmMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (OPMYIUPOBATH BBIBOJBI HAa OCHOBE ATHX
pE3yNIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHMM KPUTHUUECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpOpPMAIIMIO, TIOJYyYaeMYl0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOMU
uHpopmanuu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~yMEHUM  COONIOJATh  TpaBUJAa  DKOJOTHUYECKH
11eJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOW JE€ATEIBHOCTH B UENAX
COXPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOAHON Cpejbl, OCO3HABATH
OMACHOCTh BO3/CHCTBHUSI Ha WBbIE OPraHU3Mbl OMPENEAEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMmbIca nokazarens [1JIK, moscHsATs Ha mpuMepax crnocoObl
YMEHBIICHUS] M TPEJOTBPAIEHUS WX BPEAHOrO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUTsl OOYYaIOIIUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHHS BEUIECTB U
XUMUYECKUX SBJICHUH;

IUIA CIIENBIX U CIa0OBUASIIMX OOYYaIOLUXCS: YMEHHE HCIOJIb30BaTh
penbe(hHO-ToUeUHYI0 cucTeMy 0003HaueHu JI. bpaiins 11 3anucu XuMru4eckux

dbopmyi.
11 KUIACC

[IpenmeTHble pe3yabTaThl OCBOCHUS Kypca «OOIias u HeopraHudyeckas
XUMUS» OTPAKAIOT:

cq)opMI/IpOBaHHOCTL NPEICTaBICHUIA: O XUMHYECKOH COCTaBIAIOICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJIM XHMMHUW B TO3HAHWUU SIBJICHUU
npupoabl, B (OPMUPOBAHWK MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPaKTHYCCKUX
3a1a9 ¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBIO H
MPUPOJTHOM CpeIE;

BJIAJICHUE CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraloNne MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, MOH, MOJEKYJa, MOJb, MOJIAPHBIA O00BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIIBHOCTh, CTEICHb OKHCIICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJIJINYECKasi, BOJOPOJIHAS ), KpUCTAIINYECKas
pelIETKa, TUMBl XUMHUYECKUX PEaKIMid, paCTBOP, JIEKTPOIUTHI, HEAJIEKTPOIUTHI,
BJICKTPOJIUTHYECKAST JUCCOLUAIMS, OKHUCIWUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMy, XMMHUUYECKOE PABHOBECHE), TEOPHUU U 3aKOHBI (TEOpHs
AJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuii 3akod J{. 1. Menpaeneena,
3aKOH COXPaHEHUS MacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILECHUS YHEPTUN
NP XUMHUYECKHX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE NMOHUMAHWSI MPUUYUHHOCTH W
CHCTEMHOCTH XMMHYECKUX SBJICHHUH, (PaKTOJOTHUYECKUE CBEJCHHUS O CBOMCTBAX,



cocTaBe, IOJYYEeHMHM M  O€30MaCHOM  HUCIIOJIb30BAHUM  Ba)KHEHIIMX
HEOPraHWYECKUX BEIIECTB B ObITY U MPAKTHUECKON JEATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHUI BBISIBIATH XapaKTEPHbIE NPU3HAKU MOHATHM,
YCTaHaBIMBATh UX B3aUMOCBSA3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IIPU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsI
cocTaBlieHHs (QOpMyJ BEIIECTB M YypPAaBHEHMH XHUMHUYECKUX pEaKLUi,
cuctematnueckyro HomeHnknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJEIbHBIX HEOPraHUYECKUX BEIECTB (YrapHbli ra3, yriIeKUCIbINA ra3, aMMuakx,
raiéHasi U3BeCThb, HeraméHas U3BeCTh, TUThEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHUPOBAHHOCTh YMEHUH ONpENeNsiTh BAJICHTHOCTb M  CTENEHb
OKUCJICHUSI XUMHUUYECKHUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJL
XUMHYECKOM CBSA3M (KOBAJCHTHAs, MOHHAs, MeTaJJIM4ecKas, BOJOPOJHAasi) B
COCAMHEHUAX, THUIl KPUCTAIMYECKOM PEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKyJIsSIpHAasA, MOHHAs, METAJUIMUECKas), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIECTB MO MX COCTaBY K OMpPENeNEHHOMY KIacCy/Tpyre
COEIMHEHUM (TIPOCThIE BEIIECTBA — METAJLIbI U HEMETAIUIbI, OKCU/IbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBIBATh CMBICI MEPUOIUUYECKOTO 3aKOHA
JA. W. MengeneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OOBSCHUTEIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKINY;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMMYECKUX 2IeMeHTOB |-4 mnepuonos Ilepmonnueckoll CUCTEMBI
xumuuecknx anemeHtoB [I. M. MenneneeBa, MCHONB3ysl MOHATUS «S-, P-, O-
QJIEKTPOHHBIE  OpOUTAINY, «QHEPreTUYECKHe  YPOBHU»,  OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUN
110 Iiepuoaam U rpynmnaMm Ilepuonndyeckon CUCTEMBI XUMHUYECKUX JIEMEHTOB 1.
H. Menneneena;

cOpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb (ONHUCHIBaTh) 0OIIKE
XMMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEUICCTB Pa3JIMYHBIX KIIACCOB,
IOATBEPKAATH CYLIECTBOBAHUE T€HETUYECKON CBSI3U MEKy HEOPraHUYECKUMU
BEILECTBAMU C ITIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATh XUMUUECKUE PEaKLUU T10
pa3IuYHbIM IPU3HAKaM (YUCILY U COCTAaBY PEArMpYIOIIHUX BEUIECTB, TEINIOBOMY
¢ eKkTy peakiuy, N3MCHEHHUIO CTEIIEHEH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, Y4aCcTHIO KaTaInu3aTopa);

c(pOpMHUPOBAHHOCTb YMCHHH COCTABISITH YPABHCHMUS PCAKIMI PasINIHBIX
TUIOB, TMOJHBIE W COKpAaIIEHHbIE ypaBHEHHS peakUuid HOHHOrO OOMeHa,
YYUTBIBAs YCJIOBHSA, IIPU KOTOPBIX ATH PEAKLIIMU UAYT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHMHA MPOBOAMUTH PEAKIUH, MOATBEPHKIAIOIINE
KA4YEeCTBEHHBI COCTAaB PAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM  IYTEM  HOHBI, IPUCYTCTBYIOIIME B  BOJHBIX  PAaCTBOPAX
HEOPTraHUYECKUX BEILECTB;

cOpMUPOBAHHOCTh YMEHUH pPAaCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIX PEAKIMM IOCPEACTBOM COCTABJIICHUS DJIEKTPOHHOTO
OamaHca dTUX peaKIuii;

c(OPMHUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTHU
XUMHYECKOM peakuu OT pa3dudHbIX (DAKTOPOB; XapaKTep CMELIEHUs



XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS (TTPUHITUII
Jle lllaTenwe);

c(hOpMUPOBAHHOCTb YMEHUH XapaKTEepU30BaTh XWMHUECKHE MPOIECCHI,
JIe)KAIKE B OCHOBE MPOMBIILUICHHOTO MOJTYYEHUs CEPHOM KUCIOThI, aMMHUAKa, a
Takke c(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIAX U
AKOJIOTUUYECKHUX MPOoOIeMax XMMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUKCICHUS C MCIOJIH30BAHUEM
MOHSTHS «MaccoBas J0Ji BEIECTBA B paCTBOPE», 00BEMHBIX OTHOILICHHH Ta30B
MIPU XUMUYECKUX PEAKIUIX, MaCChI BEIIECTBA WJIM 00bEMA Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEaAKIUU
BEIIECTB, TEIJIOBOTO 3¢ (eKTa peakiiuy Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M U Ja0opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IMpaBHIia
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH TIO BBITTOJIHECHUIO
7a00paTOPHBIX XUMUUECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUTAHUPOBATh M BBITIONHATh XUMHUYECKHIMA
IKCTIIEPUMEHT (pa310KeHHE IEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTOPa,
ONpeAECICHUE CpeAbl PAcTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOIO
WHUKATOPA, BIUSHUE PA3TMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKON PEAKIUH,
peaKIuu MOHHOTO0 OOMEHa, KaueCTBEHHBIC pPeaklM Ha cyib(dar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10
TemMaM «Metauibl» U «Hemerannb») B COOTBETCTBUM C IMPaBUIAMU TEXHUKHU
0e30macHOCTH MpuU  OOpalleHud ¢ BelecTBaMHu W JIabopaTOpHBIM
000py/I0BaHUEM, TMPEJCTABIATh PE3YJIbTATHl XUMHUUYECKOTO SKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEAKIUNA M (POpMyITupoBaTh
BBIBO/IBl HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(OpMaILIMIO, TOJYYaeMYH M3 pa3HbIX MCTOYHHUKOB (CpelIcTBa MacCOBOMU
KOMMYHUKalK, MHTEpHET U IpyTHX);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TIpaBWa  DKOJOTHUYECKH
11eJ1eco00pa3HOro TMOBEJCHUsI B OBITY W TPYJIOBOW JEITSIBPHOCTH B IEIAX
COXpPAHEHHUSI CBOETO 3/I0POBbSI U OKPY’KAIOIIECH MPUPOJHOM Cpeabl, OCO3HABATH
OMACHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3Mbl OINPEIACIEHHBIX BEIIECTB,
noHuMass cmbicn  mokaszatens [IJIK, moscHATe Ha mnpuMmepax CIocoObI
YMEHBIIIECHUSI W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUSI HAa OpPraHU3M
YEeJIOBEKA,;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3/I0POBBS: YMEHHUE
MPUMECHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX IO3HAHHS BEIICCTB U
XUMHYECKUX SIBJICHUI;

JUIS CIICTIBIX W CJIA0OBHISIIMX OOYYaIOIIMXCSA: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cUcTeMy 00o03HaueHu JI. bpaiiis s 3anmucu XuMU4ecKux

dbopmy.
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MertaH u 3TaH — npocTenime
5 p 1 29.09.2023 0n/9641927f- bbc-

NMpEACTAaBUTCIIN aJIKAHOB

44b9-b3ea-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a

8lazbe75c47a

https://lesson.edu.ru/less

0n/4038171e-4158-

6 AJIKEHBI: COCTaB U CTPOCHUE, CBONCTBA 06.10.2023
4bd1-ae98-
18dc1cfb9399
3 . https://lesson.edu.ru/less
7 TUJICH U HpOHI/IJ'ICH —_— HpOCTGI/IHH/IC 13102023 0n/05ab5925-ba8€-
MPEACTABUTEININ AJIKEHOB 499¢-840b-
70b5e8db71ae
[IpaxTnueckas pabora Ne 1. https://lesson.edu.ru/less
8 «IlonyueHne >THIIEHA W U3yYEHHE ET0 20.10.2023 on/53cd2379-2a45-
CBOMCTB» 43b1-9767-
7ebcdaf03cel
Ankaauensl. byraguen-1,3 u httfg&?;?;gg'ﬁg’éu”ess
9 MetunoyraaueH-1,3. [lomydenue 27.10.2023 229 f-8001-
CUHTETHYECKOTO KaydyKa U PE3UHBI 2983h95b854a
AJTKHHBI: COCTAB U OCOOEHHOCTH https://lesson.edu.ru/less
10 CTPOCHHS, FOMOJ‘IOFI/I‘T’CCKI/‘I‘I/I psL. 10.11.2023 on/05c9a929- 6741-
AleTHIEH — MPOCTEeUIINI 4d7c-84b5-
NPEACTABUTEID AIIKUHOB 009292468356
1 BLI‘II/ICJ'ICHI/IU}I M0 YPaBHEHUIO 17.11.2023
XUMHUYCCKON pPeakIuu
. https://lesson.edu.ru/less
ApeHsbl: 0eH30JI U TOJIYod. TOKCHYHOCTH
12 P Y 24.11.2023 on/d86d7d00- d5bd-

apeHOB

491d-aded-c3ddal9feef4



https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

I'enernueckas cBsA3b YIi€BOAOPOIOB,

13 08.12.2023
MIPUHAUIEKALIUX K Pa3IMYHbIM KilaccaM
[IpupoaHbIE UICTOYHUKH YTIIEBOIOPOIOB:

14 IIPUPOIHBIN a3 u HOHYTHBI"e He(TAHbIE 15.12.2023 https://lesson.edu.ru/less
ra3bl, He()Th U TPOIYKTHI €€ on/99557a5e- 2221-
nepepadoTKu 43e0-97b8-

983de535c44d
[IpupoiHbIE NCTOYHUKY YIIIEBOIOPOJIOB:

15 MIPUPOIHBIN ra3 u l'IOl'IyTHBI"e He(TAHBIE 29122023 https://lesson.edu.ru/less
ra3bl, He)Th U TIPOIYKTHI €€ on/99557abe- 2221-
nepepadoTKu 43e0-97b8-

983de535c44d

16 KonTtponpHas padoTa no pasaery 99.12.2023
«YTIeBoA0pOabD)

17 [IpenenbHble OJIHOATOMHBIEC CIIUPTHI: 12.01.2024 https://lesson.edu.ru/less
MEeTaHOJI U 3TaHoIl. Bojopo/Has cBs3b 0n/5439¢18b- 7440-

4b6f-bf84-c04fad71694f
. https://lesson.edu.ru/less
MHoroaTOMHBIE CITUPTHI:
18 p 19.01.2024 on/461aa9c8-cOef-4827-
STUJICHTJIUKOJIb U TIULEPUH
a8e5-d12a0bedc826
PeHost: CTPOCHHE MONCKYHI, . https://lesson.edu.ru/less
19 ¢bu3nyeckre 1 XMMHUYECKHE CBOICTBA, 26.01.2024

MMPUMCHCHUC

0n/649883b8-7c5f-4f16-
896e-10a2278b08f1



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
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https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

Anpaeruapl: GopMalbIeTua U

https://lesson.edu.ru/less

20 02.02.2024 0n/8664b319- Oba3-
arerajabIerun. AeTox 4945-h076-
ch7ae5858090
Ypoxku ¢
OHOOCHOBHBIE TIPE/IETbHBIE P I;)M(e)HeHHeM https://lesson.edu.ru/les
U(HPOBBIX
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS 00.02.2024 | PP . son/b4feaa04- 3438-
nmabopaTtopuii 1o 4b57-a3ec-
YKCyCHas 4bo/-asec-
XUMAN 1 ba0fofe63c0d
HKOJIOTHH
Ypoku ¢
- Gora Ne 2. «Croi FPHMEHEHHEM https://lesson.edu.ru/less
99 pakTuyeckast pa f)Ta 0 2. «CBoiicTBa 16.02.2024 U (POBBIX ) 0/9834d408- 386d-
pacTBOpa YKCYCHOU KHUCJIOTBI» naboparopuii mo 444a-8de3-
XAMHAN 1 7efba8b98cdb
AKOJIOTHH
Ypoxku ¢
CHEeHHe
CreaprHOBas ¥ OJICMHOBAsA KUCJIOTHI, HSII;)MOI;BE(H M https://lesson.edu.ru/les
23 KaK IPEICTABUTEIH BBICIIMX 01.03.2024 Ea 6op ronstit 00 son/71ac43f2- a0d4-
KapOOHOBBIX KUCIOT patop 4945-a0eb-
XUMUH 1 1e59cd5f4dof
HKOJIOTHH
24 Mpina Kak coyu BBICHJI/I\)’( KapOOHOBBIX 08.03.2024
KHCJIOT, UX MOIOLIEE IEHCTBUE
25 CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE 15.03.2024

Kap6OHOBLIX KHUCJIOT. FI/II[I)OJ'II/B



https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

CIIOKHBIX 3(h)UPOB

JKupsl: runponns, IpuMeHEHHE,

26 22.03.2024
OMOJIOTUYECKAsT POJIb KHUPOB
VYrieBobl: cocTas, KiacCUpUKAIIHS. https://lesson.edu.ru/less
27 BaskHelimne mpecTaBuTeIi: TII0K03a, 29.03.2024 on/709ce43a- deb6-
dpykTo3a, caxaposa 4281-963b-
01d2e212d4d0
https://lesson.edu.ru/less
08 Kpaxmai u 1esurono3a Kak mpupoaHbe 05.04.2024 on/690fob76- f94a-
MTOJIMMEPBI 4f77-bbbe-
3d3ae748f716
KonTtponpHas padoTa no pasnaeny
29 «Kucnopopconepxamme opraHuuecKue 12.04.2024
COCITHHEHHS
Ypoxku ¢
IpUMCHCHICM https://lesson.edu.ru/less
30 AMMHBI: METWIAMUH U aHWINH 19.04.2024 1M PpOBLIX . 0n/0c608a59- 469-
n1abopaTopuii 1Mo 4481-839%-
XUMHH U 9205f201b73e
9KOJIOTHH
AMMHOKHCIIOTHI Kak aM(OTEpHBIE https://lesson.edu.ru/les
31 OpraHUYECKHE COEJMHEHHUS, HX 26.04.2024 son/c2f2f3d7- 43d1-

OMOJIOTHYECKOE 3HAUCHHE. Ilentuaet

4873-ace0-
78eca6009628



https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
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https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

benku xak npupoaHsie

32 1 10.05.2024
BBICOKOMOJICKYJISIPHBIE COCMHCHHUS
OCHOBHBIE TOHSATHS XUMHUHU https://lesson.edu.ru/less

33 17.05.2024
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN 1 05.20 on/45b81dac-acha-440e-

99e3-14c3ba78050a

OCHOBHBIE METOJIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSTMHEHUH. 1 24.05.2024
[TnacTmacchel, KaydyKkd, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

N
n

/

I

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMHMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHGUTypauus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHYECKUX SJICMCHTOB U
HX COCMHEHMH IO rpymnmnam u
nepuoJiaM. 3Ha4CHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCCKHUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

Crpoenue BeriecTBa. XUMUYECKast
CBsI3b, €€ BUJIbl; MEXAHU3MBI
00pa30BaHuUs KOBAJEHTHON CBS3U.
Bonopoanas cBsa3b




BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecrTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsarue o AUCTICPCHBIX CUCTEMAX.
HUctuaHbie n KOJIJIOUOIHBIC
pacTBopbl. MaccoBas 1071
BEIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHNMYECKUX COEIUHEHHH.
I'enernueckas cBs3b
HEOPraHN4eCcKUX BELIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xumuaecknx
peaKkuuii B HEOPTaHUYECKOU U
OPraHM4eCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXpaHEHUS U MPEBPAILCHHS
SHEPTHUH NMPH XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTuMbie
peakiuu. XUMHYECKOe
paBHOBECHE

10

[TpakTuyeckas padora Ne 1.
«BnusiHMe pa3nuyHbIX HaKTOPOB
Ha CKOPOCTb XUMUYECKOU




peaKImm»

11

DNEeKTpOIUTHYECKAS
mucconuanus. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHWYECKHX BEIECTB

12

OkuCIUTENHHO-
BOCCTaHOBHTEIIHHBIC PEAKITHH.
[Tonsatue 06 snexkTpom3e
pacIuiaBoB U PacTBOPOB COJICH

13

KonTtponpHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUH

14

MeTtamisl, UX MOJIOKESHUE B
[Tepuoanueckoit cucreme
XUMHUYeCcKuX daeMeHToB 1. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHus atToMoB. O01IHe
(hM3UYEeCKue CBONCTBA METAJIIIOB

15

CriaBbl METaJIOB.
DAEKTPOXUMHUYECKUN Psifl
HaAMpPSLKEHUN METalJIOB

16

XHUMHUYECKUE CBOWCTBA
BAXHEWIINX METAJJIOB (HATPHiA,
KaJlui, KambLyi, MarHui,
ATIOMHUHHI) U UX COeTMHEHUHN




17

XUMHUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XUMHYeCKHe CBOMCTBA ITNHKA,
JKeJie3a M UX COCTMHEHUH

19

[IpakTueckas padora Ne 2.
"Pemenue skcriepuMeHTaTbHBIX
3aja4 rno reme «Meramib»"

20

Hewmeraiibl, X MOJIOKCHUE B
[Tepuonnueckoit cucreme
XUMHUYeCcKnX deMeHToB 1. 1.
MeHnneneeBa 1 0COOCHHOCTH
CTPOEHUS aTOMOB

21

®usnyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCJIOpoa, cephl, hochopa u
yriiepoaa)

22

XuMHYecKre CBOMCTBA TaJIOrCHOB,
Cephl U UX COCTMHCHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocodpa 1 UX COCTUHCHUI

24

XHUMUYECKUE CBOWCTBA yriepoja,
KpPEMHUS U X COCTUHEHUHN

25

[IpuMeHeHne BaKHEUIINX
HEMETAIIJIOB U UX COCIMHEHUI

26

O0001IeHNE U CUCTEMATU3ALMS




3HAaHUH 110 Teme «HemeTamasy.
Brrunciienus no ypaBHEHUSIM
XUMHUYECKUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktuyeckas padora Ne 3.
«Pemienne 3kCepruMeHTaIbHBIX
3aj1a4 rno teme "Hemeramist"»

28

KonTponsnas pabora no temam
«Metamael» 1 «Hemeraiie

29

HeOpFaHquCKHe H OPraHn4cCKuc
KHCJIOTHI. HeOpFaHI/I‘ICCKI/Ie u
OpPraHn4€CKreC OCHOBAHHA

30

AMdoTepHbIe HEOpraHUYECKUE U
OpraHUYECKUE COCTMHEHUSI.
I'enernueckas CBA3b
HEOPraHMYECKUX U OPTaHUYECKHUX
BEIIECTB

31

Poyp xuMuu B o0ecIieueHun
AKOJIOTUYECKOM, SHEPreTUUeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

32

[IpencraBnenus 06 oOmMX
HAYYHBIX TPUHITUITAX
MIPOMBIIITIEHHOTO MOJTYYeHUS
BaKHEHIIINX BEIIECTB

33

Yenosek B MHUPEC BCUICCTB U




MaTepUajoB

34

XHMHMA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 10-11 xknacesl/ XKypun A.A., AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
YMK

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI N PECYPCBI CETU
HUHTEPHET
Yuun.py






