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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpOBHE cpefaHero oomero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii @enepanumny, TpeboBaHMiA K
pe3yibpTaTaM OCBOCHHS (elepaibHOM 00pa30oBaTEIbHOM MPOTpaMMbI cpemHero odmiero oopazoanust (POII
COO), mpencraBineHaslx B denepanbHOM TocyaapcTBEHHOM oOpazoBarenbHOM ctanmapte COO, ¢ yuérom
Konuenmuu npenogaBanust yueOHOro mpeamera «XuUMHUsS» B 00pa3oBaTelbHBIX OpraHusauusx Poccuiickoii
denepanyy, pealn3yrOIUX OCHOBHBIE 00pa30BaTelIbHBIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpareruu
pasBuTus Bocriutanus B Poccuiickoit denepanuu Ha nepuoxa no 2025 roxa» (Pacnopspkenue IlpaBurenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJIXOJIOB K pa3pabOTKe MpOrpamMMbl IO XUMHH, K ONpeAeIeHHI0 00IIel CTpaTerui 00ydeHus,
BOCIIMTaHMSI U PA3BUTHUs OOYYarOIIMXCS CpeACTBaMU yuyeOHoro npeamera «Xumus» s 10-11 xnaccoB Ha
0a30BOM ypoBHE cocTaBwid KoHIentyaiabHble moyioxkeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH LiETIEH,
CoZIep KaHusl, pe3yIbTaTOB 00y4YeHHUsI U TPeOOBaHUI K YPOBHIO TIOJATOTOBKH BBIITYCKHHKOB.

Xumuyeckoe 00pazoBaHue, OJy4aeMO€e BBIITYCKHUKAMU 00111€00pa30BaTeIbHON OpraHU3aliy, SBIISIETCS
HEOTHEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBepUIAlOIIMM JTallOM peaju3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIIOUEBBIX [IEHHOCTEH, MPUCYIIUX LETOCTHONW CUCTEME XUMHUECKOTo
o0pa3zoBaHMsl. DTU IIECHHOCTH KacaroTcs MO3HAHMS 3aKOHOB MPHPO/IbI, (POPMHUPOBAHUS MUPOBO33PEHUS U 00LIeH
KYJIbTYPBbl YEJIOBEKA, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPHUPOJIHOM
cpene. Peamusyercss xumudeckoe oOpa3oBaHue OOyYarOIIMXCs Ha YPOBHE CpeaHero odmiero oOpa3oBaHUs
CpeICcTBaMH y4eOHOro MmpeaMera «XHUMHs», COJAEpKaHue U MOCTPOCHHUE KOTOPOTO OIMpeNeieHbl B MPorpaMMe
0 XUMHH € YIETOM CICHU(PUKU HAYKH XUMUH, €€ 3HAYCHHSI B TIO3HAHUY MIPUPOIBI U B MATCPUATBHON JKU3HH
o0miecTBa, a Takke ¢ y4y€ToM OOIIMX IeNied W MPHUHIMIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPAaeT 0COOYI0 POJIb B COBPEMEHHOM IUBUIU3AlINH, B
CO3JITaHMH HOBOW 0a3pl MaTepHalbHOW KynbTyphl. OHa BHOCUT CBOHM BKJaa B (pOpMHpOBaHHE pPAIlIOHAILHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHME IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKalolleM MHUPE KaK O €IMHCTBE
IPUPOJBl U YEJIOBEKa, KOTOopoe (OpMHUpYeTCs B XMMHUHM HAa OCHOBE MOHHMMAHHS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIer0 MHpa, OCO3HAHUS B3aUMOCBSI3H MEX]Y CTPOCHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOKHBIMH
00JIaCTSIMH TPUMEHECHHS.

TecHO B3aMMOJEHCTBYSl C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XUMHs CTajla HEOThEMJIEMOM YacTblO
MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TpPyAa M JKU3HM Ka)XJO0ro 4WieHa OOIIecTBa.
CoBpeMeHHasi XMMHUs Kak HayKa CO3UaTellbHas, Kak HayKa BBICOKMX TEXHOJOTHMW HallpaBj€Ha Ha pelieHue
JIO0ANBHBIX MPOOJEM YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CBHIPHEBOW, JHEPrETHYECKOM, MHUIICBOM,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBbI 3JOPOBBS.

B cootBercTBMM ¢ OOUIMMH TEISIMH M TPUHIUAIIAMH CPEAHETO OOIIEro oO0pa3oBaHUs COJEpKaHUE
npenMera «Xumus» (10-11 xmaccel, 0a30BbIl ypOBEHb W3YYEHHS) OPUEHTHPOBAHO IMPEHMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOy4YalOIMXCS, HEOOXOIMMYI0 WM IS BBIPAaOOTKH MHPOBO33PEHUECKUX
OPUEHTHUPOB, YCHEIIHOTO BKIIOYCHHS B )KU3Hb COLIMYMa, MPOJOJIKEHHsI 00pa30BaHUs B Pa3IMUHBIX 001aCTAX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBIgOIMUMH TIpeIMeTa «XUMUsD» SIBISIFOTCS 06a30Bble Kypchl — «Opranudeckast xuMus» U «O01as u
HEOopraHuyeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEpaHHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAYKHU:
CHUCTeMa 3HAaHUUN MO HEOPraHWYECKOW XMMHU (C BKJIIOYCHHEM 3HAaHUN W3 OOIIel XWMHUU) U OpraHU4YecKou
xumun. dopmupoBaHHe AAHHON CUCTEMBbl 3HAHUM TpU HM3YyYEHHHM MpeaMeTa o0ecrnedyuBaeT BO3MOXKHOCTD
paccMOTpEeHHs BCEro MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHATHHA, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa comepkaHusi KypcoB — «Opranudeckas xumusi» u «OOmas u HEOpraHWYeCKas XHUMHS»
chopMUpOBaHa B MPOTrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOIO TOJIX0/a K U3YYSHHIO Y4eOHOro MaTepuana u
00yCIIOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHMEM 3HAHUN Ha OMpPENENEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce OpraHMYeCcKOW XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPUU CTPOCHHUS
OpPraHMYECKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKHUX M BJIEKTPOHHBIX MPEICTABICHUN O
cTpoeHuu BemecTB. CBeZieHNs 00 U3ydaeMbIX B Kypce BEIeCTBaX JAlOTCs B Pa3BUTUU — OT YIJIEBOJOPOJOB JI0
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COEAMHEHHUH. B Kypce opraHnyeckol XUMHUM TONY4arOT pa3BUTHE
chOpMUPOBAaHHbIE Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs TME€pPBOHAYAIIbHBIE TMPEACTABICHUS O
XUMHUYECKON CBS3U, KJIACCH(UKAIIMOHHBIX IPU3HAKaX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHHUS, 0 XUMHYECKOU peaKiInH.



[Tox HOBBIM yTriOM 3peHUsI B IpeameTe «XuMHsS» 0a30BOT0 YPOBHS paccMaTpPUBACTCS M3yYEHHBIA Ha
YpPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUs TEOPETUUYCCKUM MaTepuall U (PaKTOIOTHYECKHUE CBEACHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B dactHOCTH, B Kypce «OOmas u HeopraHWYecKas XUMUS»
oOydarolmuMcsi  MPEJOCTaBISAETCS]  BO3MOXHOCTh  OCO3HAaTh 3HAYEHHE MEPUOAMYECKOr0 3aKOHa C
OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX TMO3UIUH, TIy0)ke MOHATh MCTOPUYECKOE M3MEHEHHUE (DyHKIHiA
3TOr0 3aKOHA — OT 0000MIaroIIel 10 00BACHSIONIEH 1 POTHO3UPYIOLICH.

Enunas cucrema 3HaHM O BaXKHEHIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U NMPUMEHEHUH, a
TaKKe€ O XMMUYECKHUX PEAKLHUAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs JOMNOJHsETCA B Kypcax 10 u
11 xnaccoB 3jeMEHTaMHu COAEpXkaHMs, MMEIOLIUMHU KYyJIbTYpOJOTMYECKUN M MNPUKIAJHOW Xapakrep. OTu
3HAHHSA CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XHMHUU C JIPYTMMHM HayKaMH, pPacKpblBalOT €€ poyib B
MO3HABATEIBHON U MPAKTUYECKOHN JEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHIO YBAKEHUS K IIPOIIECCY
TBOpPUECTBA B O0OJACTH TEOpPUM M TPAKTUYECKUX MPUIOKEHUN XUMHUH, I[IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJEMax, CBA3AHHBIX ¢ XMMHEH, KPUTHUECKU
OCMBICIIMBAaTh MHGOPMAIMIO M MPUMEHSTHh €€ ISl MOMOJHEHWs] 3HAHWM, PEUICHHs] WHTEIUICKTYaJbHBIX H
HKCHEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 337ad. B memom coxepkaHue ydeOHOro mnpenmera «XHUMUS»
JAHHOTO YPOBHS M3y4€HUS OPUEHTHPOBAHO Ha (GOpMUPOBaHUE Yy 00YHaIOIIUXCS MHUPOBO33PEHUECKONH OCHOBBI
U1l MOHUMaHUS GUIIOCOPCKUX HJIEH, TAKUX KaK: MaTepUaIbHOE €AMHCTBO HEOPTaHUYECKOTO M OPTaHUYECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEILIECTB UX COCTABOM U CTPOCHHEM, MO3HABAEMOCTb MPUPOIHBIX SBICHUIM
myTéM OSKCIIEpUMEHTa U PCIICHUsS MPOTHUBOPCUYUH MEXKJAYy HOBBIMH (aKTaMU U  TEOPETUUCCKUMHU
MPEINOCHUIKAMU, OCO3HAHUE POJIM XUMHH B PEIICHUU SKOJIOTHUYECKUX MPoOJIeM, a Takke MpodiieM coeperkeHUs
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnane pemenus 3aa4 BOCIUTAHUS, PA3BUTHUS U COLUATM3AIUN 00yJYarOINXCs MPUHATHIE TPOrpaMMOi
10 XMMUHU MOJXO/bI K ONPEAEICHUIO COAECPKAHUSI M TOCTPOEHHUS MPEAMETa MpeaycMaTpuBatoT (JOpMHUpPOBaHHE
YHHUBEPCAIbHBIX Y4YEOHBIX IEHCTBHM, MMEIOMMX 0a30BO€ 3HAUEHUE MM PA3JIUYHBIX BUAOB JCSATEILHOCTHU:
pemeHust MpooOJieM, MOWCKa, aHauu3a U 00paboTku MH(pOpMAIMK, HEOOXOAUMBIX Ui MPUOOPETEHHs OIbITa
MIPAKTUYECKOU U UCCIIEA0BATENIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B TO3HAHUM XUMHUH.

B nmpaktuke npenopaBaHMs XMMUM Kak Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHus, TaK U Ha YPOBHE
cpeaHero ooOmero oO0pa3oBaHUS, MPU OMPENEICHUM COJEPKATEIbHON XapaKTepUCTHKU LeJed H3ydeHHs
npeaMeTa HalpaBICHHEM IEPBOCTETICHHOW 3HAYMMOCTH TPAJUIIMOHHO MPHU3HAETCS (HOPMUPOBAHHE OCHOB
XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON JASSITENFHOCTH YelIOBEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOIMYECKON TOUKHU 3PEHHUS TaKOM MOAXOJ K ONpPEIEICHUIO
Lesel N3y4eHus IpeIMeTa ABIISIETCS BIIOJIHE ONIPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMsI [VIaBHBIMU LIEJSIMU M3y4eHUs Ipeamera «XuMus» Ha 0a30BOM ypOBHE
(10 —11 ku.) sBIISAFOTCSE:

e (GopMHpPOBAHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaOKHEUIIIEH COCTABIISIIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa, B OCHOBE KOTOPOM JieXkaT KIHOYEBbIEC MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUHU
XUMHH, OCBOEHHE s3bIKa HAyKH, YCBOCHHE U TOHHUMaHHE CYIIHOCTH JOCTYIHBIX 0000IIeHu
MHPOBO33PEHUYECKOTr0 XapaKkTepa, 03HaKOMJIEHUE C UICTOPUEN UX PAa3BUTHUSA U CTAHOBJICHUS,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHS BELIECTB U XUMHUYECKUX
peaxuii, HeOOXOAUMBIX IS IPUOOPETEHUS YMEHHUI OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJIE, B IPAKTUYECKON U NTOBCEAHEBHOM KU3HH;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HaOMIOJEHHEM U OOBSCHEHUEM
XMUMUYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM MTPaBUi 0€30MacHOro 00paIeHUs C BeI[ECTBAMHU.

Hapsiny ¢ atim, copeprkarenpHas XapakTEepUCTHKA LeJIeH U 3a7a4 N3y4eHUs IpeJIMeTa B MPOrpaMMe 1o
XMMHUHU YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU B CUCTEME CpPEIHEro OOIIero
oOpaszoBanus. CerofHsi B NperojaBaHUd XUMUHU B OOJIbIIEeH CTENEHH OTAAETCSA MPEANOYTEHUE MPaKTUYECKON
KOMIIOHEHTE COJIepKaHMsl 00y4eHHUsl, OpPUEHTUPOBAHHON Ha MOATOTOBKY BBIYCKHUKA 0011e00pa3oBaTeIbHOM
OpraHM3alliy, BiaJEolero He HabopoM 3HaHHM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHUSIMU aKTUBHOTO TOJIYYEHHS] 3HAaHUM U TPUMEHEHUS UX B PEaJbHOM JKU3HU JJI PEIICHUS MPAKTHYECKUX
3a/1ay.

B cBsi3u ¢ 3TUM TIpH U3y4YeHUU MpeaMeTa « XUMUS» TOMUHHUPYIOIIee 3HaYeHIe MPUOOPETAOT TaKKe 1eTn
Y 3a/1a4¥, KaK:

ajanrtanus OO0y4arommxcs K YCJIOBUSM JMHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMHUpPOBaHHE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIHLHOMY



IPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XM3HEHHBIX CHUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH M HX
IIPUMEHEHHEM;

¢dopmupoBaHre Yy OOYyYalOIUMXCS KITIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMEIOIINX
YHHUBEpPCAJIbHOE 3HAUYEHHE JUISl PA3IMYHBIX BHJIOB JESATENbHOCTH: pPELICHHs MpoOsieM, MOMCKA, aHajdu3a u
00paboTku nH(pOpMaHH, HEOOXOAUMBIX JJIs MPUOOPETCHUS OIBITA ACITEILHOCTH, KOTOPAs 3aHUMAET BaXKHOE
MECTO B NMO3HAHUHU XMMHHU, & TAKXKE JIJISl OLICHKHU C MO3UIUI SKOJIOTHYECKON 0e30MacHOCTH XapaKTepa BIUSHUS
BELIECTB U XMMUYECKHX IIPOLIECCOB HA OPTaHM3M UYEJIOBEKA U IIPUPOAHYIO CPENY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00Yy4arOIIUXCS:
CIIOCOOHOCTH CaMOCTOSATENIBHO IMPHOOPETaTh HOBBIE 3HAHHS IO XMMHUU B COOTBETCTBUU C IKHU3HCHHBIMU
MOTPEOHOCTSAMU, UCIIOJIB30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE TEXHOJIOTHH AJIs IOMCKA U aHalu3a y4eOHOM
Y HAyYHO-TIOMYJIIPHON MH(OPMAIIHN XMMUYECKOTO COACPIKaHUS;

dbopMupoBaHME U pa3BUTHE Yy OOy4alOUIMXCS AacCOIMATHMBHOIO M JIOTHYECKOrO  MBIILICHUS,
HAOJIIOAATENbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, IpPHU
IJJAHUPOBAHUU U MPOBEJECHUN XUMUYECKOTO HKCIIEPUMEHTA;

BOCIIUTAHHUE Y O0ydarommxcs YOS:KIEHHOCTH B TYMAaHUCTHYECKON HANPABICHHOCTH XUMHH, €€ BaKHOU
pOJIU B peUICHUH II0OANBHBIX MPOOJIEM pallMOHAIBLHOTO MPUPOAOIOIB30BaHNUS, TIOMOJIHEHUSI YIHEPIeTUYECKUX
PECYpPCOB M COXpaHEHUS MPUPOJAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpeXHOro OTHOLICHHS K
MPUPOJIE U CBOEMY 3I0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa HCIOJIH30BAHUS MONYYEHHBIX 3HAHUW IS
MIPUHSATHS TPAMOTHBIX PELICHUN B CUTYaLUSAX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B yueOHOM mnaHe cpeqHero odmiero oopa3oBaHus mpeaMeT «XuMus» 6a30BOro YpoBHS BXOJUT B COCTaB
npeIMeTHOM 00sacTi «EcTecTBEHHO-HAYUHbIE IPEAMEThHI».

OOmiee 4YMCIO YacoB, OTBEAEHHBIX /IS M3YUYEHUs XMMHUH, Ha 0a30BOM YPOBHE CpEIHEro OOMIEero
oOpasoBanmsi, coctaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kimacce — 34 vaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMUH

IIpenMer opraHMuecKOl XMMHHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJYYCHUH HOBBIX BEILECTB
u MmatepuanoB. Teopust cTpoeHHs opraHMYecKux coeauHeHuil A. M. ByTiepoBa, €€ OCHOBHBIE IOJIOKEHMS.
CrpykTypHble (POpMYJIbl OPraHMYECKUX BEIECTB. I'oMonorus, nsomepus. XuMHUECKasi CBA3b B OPraHMYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

IIpencraBnenue o kinaccupuKauy OpraHnvdeckux BeulecTB. HomeHkIaTypa opraHn4eckux coelnHeHUN
(cucremMaTnyeckas) U TPUBHAJIbHBIE Ha3BaHUsI BAXKHEHIIMX IIPEICTaBUTENICH KJIACCOB OPIraHUUECKUX BEIECTB.

OKcIepUMEHTAIbHbIE METOJbl M3YyYCHMs BEIIECTB M UX IPEBpALCHUN: O3HAKOMIJIEHHE C oOpasnamu
OpPraHMYECKUX BELIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPIaHUYECKUX BEIIECTB,
HaOII0ZleHUe W ONUCAaHHE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, F'OMOJOTMYECKUM psa. MeTaH M 3TaH — HpOCTEillve IpeacTaBUTENN
aJIKaHOB: (hHU3MUYECKHE U XMMHMYECKHE CBOWCTBA (pEaKLUHU 3aMEIICHUs U TOPEHUs), HAXOXKAECHUE B MPUPOJE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUN PsiA. DTHIEH U MPONMWIEH — MPOCTEUIINE IPEACTaBUTENN
AJIKCHOB: (PM3MYECKHME M XMUMHUYECKHE CBOMCTBa (peakuuy THUAPHUPOBAHUSA, TaJOTCHHUPOBAHMS, THIPATAIIH,
OKHCJICHUS U MOJIMMEPU3aLIUH), TOJTYyYeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u merunOyraameH-1,3: crpoeHue, BaKHEMIIME XUMHYECKHE CBOWMCTBA
(peaxuust nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKHH psia. AIETWICH — NpOCTEHIINi
IPEJCTaBUTEIIb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NUECKUE U XUMHUYECKUE CBOWCTBA (peakUuu T'MIpUpOBaHUS,
raJlor€HUPOBAHUS, TUIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensbl. benson: cocras, cTpoeHue, (pu3NYecKre U XUMUYECKHE CBOMCTBA (peakluu raloreHUpoBaHus U
HUTPOBAHMSA), TOJydCHUE U TMPUMEHEeHue. Toryon: cocmas, cmpoenue, uauyeckue u Xumuieckue ceoUcCmed
(peakyuu 2ano2eHUpoOBaHUs U HUMPOBAHUS), NOAYYeHue U npumeHeHue. TOKCUYHOCTh apeHOB. | eHeTnueckas
CBSI3b MEXY YIJIEBOJOPOAaMHU, IPUHAICKAIIMMHU K Pa3JIMYHBIM KJ1accaM.

[TpupoaHble UCTOUYHUKHU YrieBoopoJoB. IIpupoausiit a3 u nomnytHele HeTsAHbIE Ta3bl. HedTh u eé
npoucxoxaeHue. CrnocoObl mnepepaboTKM He(TH: MeperoHka, KpeKUHr (TepMUYECKUM, KaTalUuTHUYECKUil),
nuposiu3. [TpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B TPOMBILIIIEHHOCTH U B ObITy. KaMeHHBIH yroib u
MPOJYKTHI €r0 nepepadoTKy.

DKcIepUMEHTaIbHbIE METOJbl M3YyYeHMs BEIIECTB M WX MNpPEBpallleHHi: O3HaKOMJIEHHE ¢ oOpa3laMu
IUIaCTMACC, Kay4yKOB U pe3uHsbl, Komtekuun «HedpTs» 1 «YToib», MOIENMPOBAHNE MOJIEKYI YIIE€BOJOPOJIOB U
raJOreHONPOU3BOIHBIX, IPOBEICHUE IPAKTHUECKONW PabOThI: MOMydeHHUE ITUIICHA U U3YYE€HUE €r0 CBONCTB.

Pacy€rnble 3anaun.

Bbruucnienus mo ypaBHEHUIO XUMHUYECKOH peakimu (Macchl, 00bEMa, KOJIMUECTBA MCXOJAHOTO BELIECTBA
WIK TIPOJYKTa pPEaKlMHU IO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOAHBIX BELIECTB WIIU
MPOAYKTOB PEAKIIMHN).

Kucsopoacoaep:kamue opranuueckne coeJuHeHHs

[IpenenvHble OAHOATOMHBIE CHHUPTHL. MeETaHON W 3TaHON: CTPOEHHE, (PU3MUECKHE U XHMUYECKHE
CBOMCTBa (peakiuu C aKTUBHBIMHM METajslaMH, TrajoreHOBOAOPOJaMH, rOpeHue), npumeHeHue. Bogopoaneie
CBSI3M MEXAY MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOIA U ATAaHOJIa Ha OPTaHU3M UYEJI0BEKa.

MHoroatroMHble CIUPTHL. DTUICHIVIMKOIb U TIULEPUH: CTPOCHHE, PU3NYECKUE U XUMUYECKUE CBOMCTBA
(B3auMoOIeHiCTBUE CO IIEJIOYHBIMUA METAJlJIaMH, KaUECTBEHHAsI peaKklis Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne riuuepuHa u TUIICHTITUKOJIA.

®deHoI: CTpOEHUE MOJIEKYIIbI, (PU3nUecKue U XMMU4Yeckue cBoicTBa. TokcuuHoCTh eHona. [lpumenenue
dbenomna.

Anbneruasl U kemonwvl. DopManbaeru, aneTaibJerua: CTpoeHUe, GU3NIECKUEe U XMMUYECKHE CBOMCTBA
(peakuyy OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHbBIE PEAKIIMH ), TIOJTyUEHHE U TPUMEHEHUE.

O/HOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KHUCIOTHl. MypaBbHHAsi W YKCYCHas KUCJIOTBI: CTPOCHHE,
¢u3znyeckne M XUMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME i KJlacca KHUCIIOT, peakius 3TepU(pUKALNN),




noyiyueHue M mpuMeHeHue. CTeapuHOBas M OJICMHOBAask KHUCIOTHI KaK MPEICTAaBUTENNM BBICIINX KapOOHOBBIX
KHCIOT. MbljIa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

Crnoxable 3QUpPbl KaK NPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['Maponmu3 cinoxkHbIX 3GUpoB. JKHpHL
IM'maponus xupos. [Ipumenenue xupoB. bruosiorudyeckas pojib KUPOB.

VYrieBojpsl: cocTaB, Kiaccu(ukanus yrieBogoB (MOHO-, M- U Moaucaxapubsl). [oko3a — npocreimmii
MOHOCaXapuj: OCOOCHHOCTH CTPOEHUS MOJIEKYIbI, (PU3MUYEeCKHe U XUMUYECKUE CBOMCTBa (B3aMMOJEWCTBUE C
ruapokcuaom meau(ll), okucienne aMmMuagyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE, OpoKeHUE
TJII0OKO3bI), HAXOXKJIEHUE B MPHUpOJIe, IPUMEHEHUe, Ouonoruueckas poiib. Gorocunte3. OpykTo3a Kak U30MeEp
TJTFOKO3BI.

Kpaxman u nemiono3a kak npupojaHble noiuMepbl. CTpoeHue Kpaxmana U Hejutono3bl. duznyeckue u
XMMUYECKHE CBOWCTBA Kpaxmaja (THUIPOJIn3, KAUeCTBEHHAsI PEAKLIUs C HOJIOM).

DKcrepuMEHTANIbHbIE METOJ/Ibl M3y4YEHHs BEIIEeCTB M MX NPEBpAIlCHUi: MpOBeAcHHE, HAOIIOJIEHUE U
OIMCaHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB
(okucnenne ortaHoma oxcugoM Mmenu(ll)), MHOTOATOMHBIX CHHPTOB (B3aMMOJIEHCTBHE TJIMIICPUHA C
ruapokcuaoM meau(ll)), anpaernnos (okuciaeHue aMMUAYHBIM pacTBOpoM okcuja cepedpa(l) u rugpokcuaom
menu(ll), B3ammopelicTBue Kpaxmana ¢ HOJOM), IPOBEICHHE IPAKTUYECKONW pabOoThI: CBOMCTBAa pacTBOpa
YKCYCHOM KHUCJIOTBI.

PacuérHble 3amaun.

Bbrauciienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA NCXOAHOTO BEUIECTBA
WIM TPOJYKTa pPEaklMHU IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO U3 HCXOJTHBIX BEIIECTB WIIH
IIPOJYKTOB PEAKIUN).

A3oTcoepkaliie OpraHn4eckie CoeTMHEHNUS.

AMUHOKHCIIOTBI KaK aM{(OTEpHbIE OpraHuyeckue coenuHeHus. Pu3ndyeckue W XUMHYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha MpuUMepe MninHa). bruonorudyeckoe 3HaueHUE aMUHOKUCIOT. [lenTubl.

benku kak NpUpPOIHBIE BBICOKOMOJICKYJISIPHBIC coenuHeHHs. llepBuuHasi, BTOpUYHAs W TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEIKOB: THIPOJIHN3, JIEHATypalus, KadyeCTBEHHbIE PEaKIMU Ha
OenKu.

DKCrepuMEHTANIbHbIE METOAbl M3Y4YeHHs] BEUIECTB M WX MpPEBpallleHUl: HAOMIOJCHHE U OIUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIisl OCIKOB IPY HArpeBaHUH, IBETHBIE PEAKIH OCIIKOB.

BbicokoMo1eKyJIsIpHBIE COeIMHEHUS

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, IOJIMMEp, CTPYKTYpHOE
3BEHO, CTENeHb TMOJUMEpPU3allUuM, CpeaHss MoJIeKylspHas Macca. (OCHOBHBIE METOJbBI CHHTE3a
BBICOKOMOJICKYIISIPHBIX COCTUHEHHUH — MOTMMEPHU3AIHSI U TIOJTHKOHICHCAITHSL.

DKCrepuMEHTAIbHBIE METOJIbl M3y4YeHHsS BEIIECTB WM MX MPEBpAIICHUI: O3HAKOMJIEHHE C OOpas3lamu
MIPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeaMeTHBIX CBsI3€l IPU U3YYEHHH OpraHndeckoi XxumMuu B 10 Kracce oCymecTBIsieTcs
Yyepes UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHM, SBISIOIIUXCSI CHCTEMHBIMH
IUISL OTACTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAY4YHbIC MOHSATHS: SBICHUE, HAYYHBIN (DaKT, TUNOTE3a, 3aKOH, TEOpUs, aHAIM3,
CHHTE3, KJIacCU(UKAIHS, TEPUOTUNIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTIMPOBAHNE.

®dwuszuka: MaTepus, YHEPrHsi, Macca, aToM, JJIEKTPOH, MOJIEKyNa, SHEPTeTUYECKUIl YpOBEHb, BEIIECTBO,
TeNo, 00BEM, arperaTHOE COCTOSTHIE BENIECTBA, (PH3MUECKUE BETMYNHBI M SIMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocepa, oOMeH BelecTB B OpraHusMe, (OTOCHHTE3, OMOJIOTHYECKU
aKTUBHBIC BelIecTBa (O€IKU, YIIAEBOABI, KUPHI, DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonOrHs: THIIEBBIE TMPOAYKTH, OCHOBBI pAIlMOHAILHOTO TIMTAHUS, MOIOIIME CpPEACTBa,
JIEKapCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MAaTEPHUAIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XMMUU
XuMudeckuil 3seMeHT. AToM. SI1po aToMa, U30TOMbI. DJIEKTPOHHAS 000104YKa. DHEPreTHUECKUEe YPOBHH,
NOJYPOBHH. ATOMHBIE opOuTamu, S-, P-, O- smemeHTBl. OCOOCHHOCTH pacHpeieieHUs] JIIEKTPOHOB IO
opOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB.



Ilepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa. CBs3b
nepuoanyueckoro 3akoHa u Ilepumommueckoit cucrtembl xumuueckux siemeHToB JI. WM. MenneneeBa c
COBPEMEHHOUM Teopuel CTPOECHHs] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BELECTB IO TPYyIIaM U NepuogaM. 3Ha4eHHE MepuoINYECcKOro 3aKoHa
B Pa3BUTHU HAYKU.

Crpoenue BemiecTBa. XHUMHUYecKas CBSI3b. BuAbl XMMHUECKON CBSi3M (KOBaJCHTHAas HEMOJIApHAs U
MOJIIpHAsi, MOHHAs, MeTaJuIndeckas). MexaHu3Mbl 00pa30BaHUsI KOBAICHTHON XUMHUYECKON CBs3H (OOMEHHBIIM
U JOHOPHO-aKIEeNTOpHBIN). BogoponHas cBs3b. BaneHTHOCTh. DiekTpooTpuniateabHOCTh. CTeneHb OKUCIECHUSI.
WNonbl: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTBA. THUIIbI
KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTb CBOICTBA BELIECTB OT TUIIA KPUCTAUINYECKON PEIIETKH.

[lonsiTne o aucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi J0Jis BEUIECTBA B
pactBope.

Knaccudukauus  HeopraHumdeckux  coeAuHeHuil. HoMeHkIaTypa  HEOPraHMYECKHUX  BELIECTB.
['enernueckas cBsA3b HEOPTAHUYECKUX BELIECTB, PUHAJICKAINX K PA3JIUYHBIM KJIaCCaM.

Xumunyeckas peakuus. Kiaccupukanus XUMHUYECKUX pPEAKIUl B HEOPraHUYECKOW M OpraHu4ecKou
XUMHUHU. 3aKOH COXPAHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHUs M MPEBPALICHUS SHEPTHH MPU XUMHUUYECKUX
peakLusx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (axTopoB. OOpaTuMble peakiuu. XHUMHUYECKOE
paBHOBecue. DaKTOPBI, BIUSIONIME HA COCTOSSHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle larense.

Onektponutnueckas nauccormanua. CunpHble W ciadble 3eKTpoiuThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCasi, HEUTpajbHas, LIEJI0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKClepUMEHTAIbHBIE METOAbl H3Y4YeHHs] BEIIECTB M MX MPEBpallleHUid: JeMOHCTpalus TabIuiy
«IIepuoanueckas cucrema xuMu4eckux 3aeMeHToB 1. 1. MenaeneeBa», n3ydeHUE MOAEIEH KPUCTATUTMYECKHUX
peméToK, HaOMI0ACHUE U OMKHCAHUE JAEMOHCTPALMOHHBIX W JTAOOPATOPHBIX OMBITOB (pa3iokKeHHE MEepoKCUIa
BOJIOPOJIa B IPUCYTCTBUM KaTajlM3aToOpa, OMNPEACIEHUE CpEeAbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHHUBEPCAIbHOTO WHIUKATOpA, PeaKklIMH HOHHOTO OOMEHa), MPOBEACHHE MpakTU4yeckoil paboThl «BnusHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON PEAKITUN.

Pacuérnsie 3amaun.

Pacu€rel o ypaBHEHUAM XMMHYECKHX PEAKIMi, B TOM YHUCJIE TEPMOXHUMHUYECKHE PACUETHI, pACUETHI C
WCIIO0JIb30BAaHUEM TMOHATHS «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xummus

Hemeramnsl. Ilonoxenne HemeraiuioB B Ilepuoanueckoi cucremMe Xumuyeckux snemeHro I, WM.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUsI aTOMOB. DU3HUECKUE CBOMCTBA HEMETAIOB. AJUIOTPOIUS HEMETAIIOB
(Ha mpuMepe KUcIopoa, cepsl, hocdopa u yriaeposaa).

XUMHYECKHE CBOMCTBAa BAKHEHIIMX HEMETAIOB (TallOTeHOB, cephl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COSIUHEHUN).

[IprMeHeHne Ba)KHEUIINX HEMETAIOB U UX COCIUHEHUN.

Merauiel.  [lonoxenne weramuioB B Ilepronnueckoy cucremMe XUMUYECKMX dneMeHtoB [J[. M.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue dusudeckue
cBoMcTBa MeTasuioB. CIUIaBbl METAJJIOB. DIEKTPOXUMHUUYECKHUH psiJl HAIPSHKEHUH METaJIOB.

XUMHYECKHE CBOMCTBA BOXHEUIIMX METAJJIOB (HATPUM, KaJIWK, KalbI[UH, MarHui, aFOMUHUMN, ITUHK,
XPOM, KEJe30, MEJIb) U UX COCTUHEHUM.

O61ue cnocoObl nmoxy4deHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCnepUMEHTAIbHBIE METO/IbI M3YUEHHUSI BEIIECTB U UX MPEBPALIECHUN: U3YYEHUE KOJUIEKIUU «MeTaibl
W CIUIaBbI», OOpa3IlOB HEMETAUIOB, PEIICHHE OSKCIEPUMEHTANIBHBIX 3a/lad, HAONIOJCHHE W OINMUCaHUE
JI€MOHCTPAIIMOHHBIX ¥ TAOOPATOPHBIX OMBITOB (B3aUMOICHCTBUE THIPOKCH A ATFOMUHHUS C PACTBOPAMH KHCIIOT
Y TIeJI0YEH, KaYeCTBEHHBIE PEaKIIUU Ha KAaTHOHBI METAJIJIOB).

Pacuérnsie 3amaymn.

Pacuérer macchl BemecTBa wim 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe W 00BEMY
OJTHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peaKuru, €CJIA OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMUS 4 KU3Hb



Ponp xumun B 00€CEYEHMH 3KOJIOTUYECKOH, PHEPreTHUECKOW M MHILIEBOW 0€30MacHOCTH, Pa3BUTHUU
MeauUuHbL. [[oHATHE 0 HayYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenus 00 0OIMMX HAYYHBIX MPUHLIUIAX TPOMBIIIJICHHOTO MOJYYSHHS BaKHEHUIITNX BEILIECTB.

UYennoBek B MUpE BELIECTB U MATEPUAIOB: BAKHEWILINE CTPOUTEIBHBIE MAaTEPHUAJIbl, KOHCTPYKIIHOHHBIE
MaTepuaibl, Kpacku, CTEKJIO, KEpaMUKa, MaTepuaibl AJIs JIEKTPOHUKH, HaHOMAaTEpUalbl, OPraHUYECKUE U
MUHEpaJbHbIE YI00peHusl.

XuMHA U 310pOBbE 4YEJIOBEKA: IIpaBWJIa MHCIIOJIIB30BAHMS JIEKAPCTBEHHBIX IIperaparoB, IpaBHiIa
0€301acHOT0 UCIIOIb30BAHMS PENapaToB OBITOBOM XUMHUHU B TOBCEIHEBHOM JKHU3HH.

MexnpenMeTHbIe CBS3U.

Peanuzarust MeXNpeaMEeTHBIX CBS3€H NMPU WM3YYEeHUH OOIIeH M HeopraHuyeckod xumuu B 11 Kiacce
OCYILECTBIISICTCS UEpe3 HCIIONB30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, Tak W MOHATHUH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OT/IEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOure ecTecTBEHHO-HAYYHbIE MOHATHS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpPHS, aHAIW3, CHHTE3,
KJaccupuKaus, IepuoAUYHOCTb, HAOIIOJCHIE, SKCIIEPUMEHT, MOJISIIMPOBaHIE, U3MEPEHHE, SIBIICHUE.

®duszuka: MaTepus, S3HEPIUs, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, U30TOII, PaJJUOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTHUECKU YpOBEHb, BEILIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHUE BEIIECTBa, (PU3UYECKUE
BEJIMYMHBI U €JUHULIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: xierka, opraHusM, sKocucTeMa, 6uocdepa, Makpo- U MUKPOIJIEMEHThI, BUTAMUHBI, 00MeH
BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepabl, TOpHBIE TTOPO/IbI, MTOJIE3HBIE HCKOMIaEMbIE, TOTLTUBO, PECYPCHI.

TexHosorus: XuMHUYecKas IPOMBIIUIEHHOCTb, METAJLITYPIUs, IPOU3BOACTBO CTPOUTEIbHBIX MAaTEPHUAJIOB,
CEJIbCKOXO03SIICTBEHHOE MPOU3BOJICTBO, MUIIEBAsi MPOMBINIICHHOCTh, (hapMaleBTHUECKas MPOMBIIUICHHOCTD,
IIPOM3BOJICTBO KOCMETHMYECKUX IpPEnapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaT€pHUAJIOB, 3JEKTPOHHAs
MIPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS O0YYAIOIIUMHUCS IPOTPAMM CPEITHETr0
obmiero oOpa3zoBaHus (JINYHOCTHBIM, METANIPEIMETHBIM U MIpeIMeTHbIM). HayuHo-MeToanueckoit OCHOBOM ISt
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMM CpEAHEro oOmero oOpa3oBaHUS SBISETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.

B cootrBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOJ0OM B CTPYKTYPC JIMYHOCTHBIX PE3YJILTATOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpPOBHE CpelHero oOmero o0pa3oBaHMs BbIACIEHBl CIEIYIOIINE
COCTABIISIOLIHE:

OCO3HaHHE 00YYAIOIIMMUCA POCCUMCKON TPaXKIAHCKOM MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITENTFHOCTH M CaMOOTIPEICICHUIO;

HaJIMYMe MOTUBALIUU K 00YUEHHIO;

[[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKJIEHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX IICHHOCTEH H
MCTOPUYECKHUX TpaauIuil 0a30BOIl HAYKU XUMHH;

TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOLIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJINYHUC TMPAaBOCO3HAHUA 9KOJIOTUYECKOM KYJIBTYPBI U CIIOCOOHOCTH CTaBUTh neiim " CTPOUTH
KU3HEHHBIC TUUIAHBI.

JIngHOCTHEIE PE3YIbTATBl OCBOCHHA IMPCAMETA «XuMus» JOCTUTIaOTCA B CAUHCTBEC y‘IC6HOI>i u
BOCIIUTATEILHONW JIEATEIbHOCTH B COOTBETCTBMM C TYMaHHCTUYECKHUMH, COLIMOKYJIBTYPHBIMHU, JIYXOBHO-
HPaBCTBCHHBIMU LECHHOCTAMU U HACATIaMU pOCCHﬁCKOFO rpaxIaHCKoro O6HICCTB8,, IIPUHATBIMA B 06HICCTBG
HOpPMaMu M TpaBWIaMH T[OBEACHUS, CIHOCOOCTBYIOUIMMH TMpOILIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHUS H
HPAaBCTBCHHOI'O CTAHOBJICHUSA JIUYHOCTHU 06y‘-IaIOIIH/IXC$I.

JlnuHOCTHBIE pe3ynbTaThl OCBOCHUSA MpeAMeTa «XUMHS» OTpaXKalT CcHOPMHUPOBAHHOCTH OIMbBITA
MMO3HABaTEIbHOU H HpaKTI/I‘-IeCKOf/'I ACATCIIbHOCTH 06yqa}01111/1xc;[ o pceaiu3alnuu IPUHATBIX B O6HICCTBC
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOr0 BOCIUTAHMA:

OCO3HaHUs OOYYarOMIMMUCS CBOMX KOHCTUTYIIHOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HHUS K 3aKOHY U
MIPAaBONIOPSIIKY;

MPEJICTABJICHUSI O COLMATBHBIX HOPMAaX M MpaBUiIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW AESITENBHOCTH IPHU CO3JAaHUM YYEOHBIX NPOEKTOB, PEIIEHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI JPYTUX MpU aHaIu3e
Pa3IMYHBIX BUJIOB YU€OHOU IEeATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEMIO OTE€YECTBEHHOM XUMUHU;

YBaXXCHUA K IMPOLECCCY TBOPUCCTBA B o0acTu TCOPHUH U NPAKTHUICCKOTO NPUMCHCHHA XUMHWU, OCO3HAHUA
TOTO, YTO JOCTHKEHHS HAYKU €CTh Pe3yNbTaT IUTEIbHBIX HAOMIOJACHUN, KPOMOTIUBBIX SKCIEPUMEHTATbHBIX
[IOMCKOB, IIOCTOSIHHOT'O TPYZAa YYE€HBIX U IIPAKTUKOB;

WHTEpeca ¥ IMO3HABaTENbHBIX MOTHBOB B TIONYyYEHHH M TOCIEIYIONIEM aHanu3e HHPOpMaIuu O
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOfI OTEUECTBEHHOU XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBCHHOI'O CO3HAHU, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OIICHHBATh CUTYaIlUH, CBSI3aHHBIC C XUMHUYECKUMHU SIBICHHUSIMH, U IPUHIUMATh OCO3HAHHBIE
peIICHUs, OPpUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U IECHHOCTH,

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJIEHHE W TMOCTYNKHM CBOMX TOBApHUIIEH C MO3UIUI HPaBCTBEHHBIX U
IMPpaBOBbIX HOPM U OCO3HAHUEC HOCHG}ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmMupoBaHMSA KYJIbTYPHI 310POBb:

MMOHUMaHUS TIEHHOCTEH 370poBOro M Oe3omacHOro olpa3a >KW3HU, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnsT TIpaBUJI O€30TacHOTO OOpalIeHHsl ¢ BEIIeCTBAaMU B OBITY, TMOBCEIHEBHOW >XU3HU U B
TPYAOBOM JEATENbHOCTH;



MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBHIYAJLHOTO M KOJUIGKTMBHOTO O€30MAaCHOTO TIOBEICHUS B
CUTYaLUX, YTPOXKAKOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUs TOCIEICTBUN W HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOIEHUS AIKOTOJis, HAPKOTHKOB,
KypeHus);

5) TpyaA0BOIro BOCIMTAHMSA:

KOMMYHHUKATUBHOM KOMIETEHTHOCTH B Yy4€OHO-UCCIIEIOBATEIbCKON JEATEIBHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JAESATEIBHOCTH;

YCTAaHOBKHM HAa aKTHBHOE YYacTHe B PEIICHHWU MPAKTUYECKUX 3aJady COLMAIbHON HAIMpaBICHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYeHHI0 Mpodeccuil paznuyHOro pojaa, B TOM UHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUHN 10 XUMUU;

YBa)K€HUS K TPYAY, JIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHIYyaJbHON TpaeKTOpuu oOpa3zoBaHus, Oymymiei mpodeccuu
U peajn3aluu COOCTBEHHbBIX KU3HEHHBIX IUIAHOB C YU4ETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
MHTEPECOB U MOTpeOHOCTEH 001IeCcTBa;

6) 3K0J10rMYecKOro BOCIUTAHMS:

HKOJIOTUYECKU 1IE€J€CO00pa3HOr0 OTHOLICHHUS K IMPHPOJE, KaK MCTOUYHUKY CYIIECTBOBAHMSA >KU3HU Ha
3emure;

IIOHUMAaHHUS [J100AJIbHOTO XapaKTepa KOJIOTUYECKUX MPOOJIEM, BIUSHHUS SKOHOMHUYECKHUX MPOIECCOB Ha
COCTOSIHME MPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAaHUS HEOOXOIUMOCTH HCIIOJIb30BAHUSA  JOCTMKEHUM XUMUU JJI1  PEIIEHUS  BOIPOCOB
palMOHAIBHOTO NPUPOAOIIOIb30BAHNS;

AKTHUBHOTO HENPUATHS JAEWCTBUM, NPHUHOCAIIMX BPEA OKPYXKAIOUICH NPUPOAHOW Cpene, YMEHHUs
MIPOTHO3UPOBATh  HEONArONPUSTHBIE JKOJOTUYECKHE IOCIEACTBUS  MPEANPUHUMAEMBIX JIEHCTBUU U
MpeA0TBpaIaTh UX;

HaJu4Musl Pa3BUTOrO 3KOJOTMYECKOTO MBIIIJICHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIbITA JEATEIbHOCTH
9KOJIOTUYECKON HAINpPaBIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIbHOU MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHUBOCTOSITH UJCOJIOTHU XeMOohoouH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHUS CHeUU(PUKUA XMUMHHM KaK HAayKd, OCO3HaHHMS €€ ponu B (HOPMHUPOBAHHH PALMOHAIBEHOTO
HAy4YHOT'O MBIIUJIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEICTAaBICHHS 00 OKPYKal0IlleM MUPE KaK O €IUHCTBE MPUPOIbI
U YeJoBeKa, B TO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MPOoOJIeM COXPaHEHUsS MPUPOTHOTO
paBHOBECHS;

yOeXAEHHOCTH B 0COOON 3HAYMMOCTH XMMHH ISl COBPEMEHHON HUBUIM3AIUU: B €€ TYMaHUCTUYECKOU
HAIPaBJIEHHOCTH M BaXXHOW pOJIM B CO3JaHMM HOBOHM 0a3bl MaTepuaibHOW KYyJIbTYphl, PEHICHUH TI00aNIbHBIX
mpo0JieM YCTOWYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOM, PHEPreTUYECKOM, MUILIEBOM U HKOJIOTHMYECKOM
0€30MacHOCTH, B pPa3BUTUMU MEIULMHBI, OOECIEUEHUU YCIOBUN YCHEIIHOrO0 TpyAa M HSKOJIOTHMYECKH
KOM(DOPTHOI JKU3HH KaKJOTO YJIeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TOHUMAaHHs CYIIHOCTH METOJOB IO3HAHHUS, MHCIIOJIb3YyEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIIOJIb30BaTh MOMyyaeMble 3HAHUS ISl aHAINU3a U OOBSACHEHUS SIBICHUN
OKpPY’KaIOIlIero MHUpa U MPOUCXOIAMIMX B HEM HM3MEHEHUH, YMEHHUS JielaTb OOOCHOBAaHHBIE 3aKJIIOUEHHUS Ha
OCHOBE HaYYHBIX (JAKTOB M UMEIOIIUXCSI TAHHBIX C LIEIbI0 TIOMyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PELICHHUs] IPoOJieM B peaibHbIX
KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON JesITeNIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa3oBaHHI0O M CaMOOOpPa30BaHUIO, K AaKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C KU3HEHHBIMH IMMOTPEOHOCTSAMH;

HMHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3INuHbIX cepax mpodhecCHOHATHLHON AeSITENbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS YU4€OHOTO MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BKIIOYAIOT:

3HAYUMBIE JUIsI POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCSI MEKIUCIUILTHHAPHBIE (MEKITPEIMETHEIC)
oOlIeHAay4YHbIE TOHSTHS, OTpaXkarollhe IeJOCTHOCTh HAyYyHOW KapTHHbI MHUpa U cheuuduky MeTo/I0B



MIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIUs, BJICHUE, NIPOLIECC, CUCTEMA,
Hay4HbIl (akT, NPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEAOBaHUE, HAOIIOJCHHUE,
U3MEpPEHUE, SKCIIEPUMEHT U APYTUE);

YHHUBEpCAJbHblE ~ yueOHble JeHCTBHMs  (ITO3HABATENbHbIE, KOMMYHUKAaTHUBHbBIC, PEryJIATUBHBIE),
obecrieunBaromue  (GopMupoBaHue  (PYHKIMOHAIBHOW TPAMOTHOCTH W COLUMAIBHOW  KOMIIETCHIIMU
oOyJaronmxcs;

CIOCOOHOCTh OOYYAIOMIMXCSl HWCIOJIB30BATh OCBOEHHBIC MEKIUCIHMILIMHAPHBIE, MHPOBO33PEHUYECKUE
3HaHUS U YHUBEpCabHbIC yUeOHbIE ICHCTBUS B IO3HABATEIBHOM U COLMAIbHON IPAKTHUKE.

MertarnpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAZICHWE YHHUBEPCAJIHHBIMU y4eOHBIMU MO3HABATEIbHBIMH,
KOMMYHHUKATUBHBIMH U PETYISATUBHBIMU ACHCTBUSAMM.

OgyajeHne YHMBePCAJIbHBIMH Y4eOHBIMH II03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIpeNeNIATh LEIN MAESTENbHOCTH, 3a/laBas IapaMeTpbl W KPUTEPUUM HX JOCTHXKEHUS, COOTHOCHUTH
pE3YJIbTaThl JEATENBHOCTH € IIOCTABIEHHBIMU LIESIMH;

UCIOJb30BaTh IPU OCBOCHHUM 3HAHUN IMPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIIENATH XapaKTEpHbIE
[IPU3HAKU TOHATUN M YCTaHABIMBATb WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIUE IOHATHUS MJIS
00BSICHEHUS OT/AEIbHBIX (PaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU()UKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBaTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTHb JIOTUYECKHE pPACCYXJIEHUs (MHIYKTUBHBIC, JI€JYKTHBHBIE, [0 aHAJOTWHU), BBIABIATH
3aKOHOMEPHOCTH U NPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIECHUAX, (POPMYIMPOBATH BBIBOJBI U 3aKIIIOYECHUS;

IPUMEHTh B MPOIECCE IO3HAHUS, MCIOJIb3yEMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa30BbIBaTh MOJIENIbHBIE MTPEJICTABICHHS — XUMUYECKUI 3HaK (CHMBOJI) 3J€MEHTa, XUMHU4eckas (popmyia,
YpaBHEHHE XHUMUYECKOW pEaKIUU — MpPU pEHIeHUH Y4YEeOHBbIX I103HABATEIbHBIX M IMPAKTUYECKUX 3a]ad,
IPUMEHATh Ha3BaHHbIE MOJIEJIbHbBIE INPEICTABICHUS JJS BBIABICHHMS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BELIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIEN0BATENbCKHE e CTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

¢dbopMynMpoBaTh LEAM M 3aJauyd HCCIIEAOBAHMS, HCIOJIb30BaTh IOCTaBIEHHBIE U CAMOCTOSTEIHHO
c(OopMyJIMPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI JIJIs1 (POPMUPOBAHUS TUIIOTE3HI 10
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM,

BJIa/IETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHWPOBAHUS U IPOBEJEHUS YYEHHYECKHX HSKCIIEPUMEHTOB,
COBEPILIEHCTBOBATh YMEHHs HAOJII01aTh 332 XOJIOM IPOLIECCa, CAMOCTOATENbHO IPOTHO3UPOBATh €0 Pe3yJsbTaT,
dbopmynupoBaTh 000OIIEHUST ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHMUS,
COCTaBJISATh 0OOCHOBAaHHBIN OTYET O MPO/IETAHHON paboTe;

pUOOpETaTh OMBbIT YYEHWYECKOM HCCIIEeOBAaTeIbCKOM UM TMPOEKTHOW JAESITEIbHOCTH, NPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY TIOMCKY METOJIOB peIIeHUs MNPaKTUYEeCKUX 3a7ad,
MIPUMEHEHUIO PA3IMYHbIX METOJIOB MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATbCS B PA3JIMYHBIX HMCTOYHMKAX HHGpopMauuu (HaydHO-TIOMYJsIpHas JMTepaTypa
XMMHUYECKOTO COJIEp)KaHUs, CHpaBOYHbIe MOcoOus, pecypchl VHTepHeTa), aHAIM3UPOBaTh HH(OPMAIIHIO
Pa3IMYHbIX BUJOB U (hOPM MpeCTaBICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTHBOPEYNUBOCTD;

(dbopMynHMpoBaTh 3ampochl U MPHUMEHATh PA3JIMUYHbIE METOJbl IpU TMOMCKe U 0TOOpe HHpopManuy,
He0OXO0IMMOM ISl BHITTOJTHEHUS Y4eOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMH M pa3IUYHbBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMaJbHYIO (opMy MpencTaBieHUs HHpopMauu (cxembl, rpaduky,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAYYHBIA S3bIK B KauecTBE CpEACTBa NHpU paboTe ¢ XHMMHUYECKOH HH(popMmanmei:
MPUMEHSTh MEXIpeaMeTHbIe (PU3ndYecKkue U MaTeMaTHUeCKUe) 3HaKU U CUMBOJIBL, (hOpMyJibl, a0OpeBUaTyphl,
HOMEHKIIATYpY;

HCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISIAHOCTH.

OByageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH AeHCTBHSIMHU:



3a/laBaTh BONPOCHI [0 CYIIECTBY OOCYXKIaeMOil TeMbl B XOJI¢ AHANIOTa W/UIU AUCKYCCHUH, BBICKA3bIBAThH
uaeu, GopMynupoBaTh CBOU MPEIIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHMSI IPEATIOKEHHOM 3a/1a4;

BBICTYINATh C MPE3CHTAIMEN Pe3yIbTaTOB [TO3HABATEIBHOU JAESITEIIbHOCTH, MOTYYEHHBIX CAMOCTOSATEIBLHO
WM COBMECTHO CO CBEPCTHHKAMU IPU BBIOJHEHUU XMMHUYECKOTO AKCIEPUMEHTa, MPAKTHUECKON padoThI MO
MCCIICIOBAaHHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, Pealn3aluu y4yeOHOro mpoekTa u (hOpMyIUpOBaTh BBIBOJBI 1O
pe3ylbTaTaM MNPOBEACHHBIX HCCIENOBaHUI MyTEM COTJIaCOBaHMS MO3UMLMN B XOAe OOCYXIeHus U oOMeHa
MHEHHSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBIISITH CBOIO IIO3HABATENIBbHYIO AESTENBHOCTb, ONpPENEIsis €€
HeMd W 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpEIjiaraeMblii alropuTM
JeWCTBUI MPH BHIIOJHEHUHU YU€OHBIX U UCCIIEIOBATEIbCKUX 33/1a4, BHIOMpaTh Haubosee 3pPpeKTUBHBIN cr1ocod
UX PELICHUA ¢ YYETOM NOJIYYEHHUSI HOBBIX 3HAHUH O BEILIECTBAX U XMMUYECKUX PEAKIUSAX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIn3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIbTATHI
10 KJTACC

[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUH O XHMHYECKOH COCTaBIIAIOLIEH €CTeCTBEHHO-HAYYHOM KapTHUHBI
MHUpA, POJIM XMMHUHU B TIO3HAHUH SIBICHUHA MPHUPOJBI, B (POPMUPOBAHUN MBIIUICHHUS M KYJIbTYpBI JTUYHOCTH, €€
(YHKLIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOHN Ml peLIeHHs MPaKTHYECKHX 3aJad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CPEAE;

BJIQJICHHE CHUCTEMOM XMMHMUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOUINE ITOHATHUS
(XMMHYECKMII ~ DIIEMEHT,  aroM,  DJJEeKTPOHHas  000JOYKa  aToMa,  MOJIeKyJa,  BAJICHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKasl CBA3b, CTPYKTypHast (opMmyia (pa3BEpHyTast U COKpalIEHHAs1), MOJIb,
MOJISIpHAs Macca, MOJIIPHBIH 00BEM, YIIIepoIHBIH cKeneT, (yHKIHMOHAIbHAs TPYIa, paauKaj, W30Mepus,
U30MEpPBI, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YIJIEBOJOPOXBI, KHUCIOPOA M a30TCOACpXKAIUE COCIUHEHUS,
MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUsS); TEOPUM U 3aKOHbI (TEopus
CTPOEHHUSI OpraHn4eckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MacChl BELECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUU; MUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIIUE B OCHOBE IMOHUMAaHUS NPUUUHHOCTU U
CHUCTEMHOCTH XHMHYECKHUX SIBJICHUH, (aKTOJIOrMYECKHE CBEJCHMS O CBOMCTBAaX, COCTaBe, IOJyYEHUH H
0€30MacHOM HCIIOJIb30BAHUM BAYKHEHIIMX OPraHMYEeCKUX BEUIECTB B OBITY U MPAKTUYECKOW AESITEIbHOCTU
4eJI0BEKA;

cOPMUPOBAHHOCTb YMEHUH BBISIBISATH XapaKTepHblE MPU3HAKU MOHSTHUH, YyCTaHaBIUBaTh UX
B3alMOCBA3b, UCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS IIPU ONKMCAHUU COCTaBa, CTPOCHMS U IIPEBPALICHUM
OPraHNYEeCKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHUH UCIIOJIB30BaTh XMMUYECKYIO0 CUMBOJIMKY JJISi COCTABIICHUS] MOJIEKYJIAPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTOH, COKpall€HHOM) (OpMyJ OpPraHMYeCKUX BEUIECTB M YypaBHEHUN XUMHUYECKHX
peakuuii, U3roTaBIMBaTh MOJEIN MOJEKYJ] OPraHMYECKUX BEIIECTB IS WUIKOCTPALMU HX XUMHYECKOIO U
MIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPHUHAAIEKHOCTh U3YYEHHBIX OPTaHUYECKUX BEIIECTB I10
UX COCTaBy U CTPOCHHMIO K ONPENeNIEHHOMY KiacCy/Tpynne COeIuHEHUH (yrJIeBOJOpOJbl, KHUCIOPOI H
a30TcoJiepKalllie  COEAMHEHUS, BBICOKOMOJICKYJSIPDHbIE  COEIMHEHHs), JaBaTb MM  Ha3BaHUA  IIO
cucremarndeckoir HomeHknarype (IUPAC), a Ttakke NpUBOIUTH TpHUBHAIBHBIE HA3BaHUS OTACIHHBIX
OpPraHUYECKUX BELIECTB (ITHJICH, MPOMWIEH, alleTHJICH, STUJICHTIHNKOIb, TIHLIEPUH, (eHol, GopMalbaeru,
aleTanbperu]], MypaBbiuHas KUCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KMCIIOTa, CTeapUHOBAs KUCJIO0TA, TIII0K03a,
bpykTO3a, Kpaxmall, LeTI0I03a, TIHUIIKH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNPENENATh BHAbl XUMHUYECKOM CBSI3W B OPraHUYECKUX COEIUHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOKEHUSI TEOPUU CTPOCHUS OpraHMuYecKux BemecTB A. M.
ByrnepoBa 11 00bSACHEHHsI 3aBUCMMOCTH CBOWCTB BELIECTB OT UX COCTaBa M CTPOCHMS, 3aKOH COXpPaHEHHS
MAacchl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE M XMMHUYECKHE CBOMCTBA
TUMUYHBIX TPEJCTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHMYEeCKUX BEIeCTB (METaH, 3TaH, 3TWUJIEH, MPOIMUJIEH,
arieTuwieH, Oyranuen-1,3, metunOyraauen-1,3, 6eH301, METaHOIN, 3TaHOJ, STHJIECHTIMKOIb, TIIMLEPUH, (HEeHO,
alleTanbJeruy, MypaBbiHasl U YKCYCHAasl KUCJIOTBI, TJIIOKO3a, Kpaxmall, I[eJIUIF0J103a, aMUHOYKCYCHAsl KUCII0Ta),



WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXy HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHH ¢
HCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO CHIPhs (HE(Th, MPUPOIHBIN
ra3, yroJyib), CocoObl MX MepepabOTKH M MPAKTHIECKOE MPUMEHEHHE MMPOIYKTOB IepepadboTKH;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMCICHUS MO XUMHUYECKHUM YPAaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJIHOTO BEUIECTBA WM MPOJYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO
U3 UCXOJIHBIX BEIIECTB WIIM IPOJYKTOB PEAKIIUN);

c(OpPMUPOBAHHOCTh YMEHUU BIAJETh CHUCTEMOI 3HAHUI 00 OCHOBHBIX METOAAX HAy4YHOTO MO3HAHMS,
UCTOJNB3YyeMbIX B XHMHUHU TPH HU3YYCHHHM BEIIECTB W XWMHUYECKUX SBJICHUN (HAOIMIOACHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE), UCIIOIb30BATh CUCTEMHbIE XMUMHUYECKUE 3HAHUS JJISl MPUHATHUS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CHUTYaIlUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKOM MOCYA0N U 1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakXKe IpaBHja OOpalleHHs C BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHUSIMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUU IJIAHUPOBATH W BBINOJIHATH XUMHUYECKUH SKCIEPUMEHT (TpEeBpaIICHUs
OpPraHMYECKUX BEIIECTB IMPU HArpPEeBaHUU, MOJTYYCHHE JTUJICEHA U HU3YUYEHUE €ro CBOICTB, KauyeCTBEHHBIE
peaKkIMy OpPraHMYeCKHUX BEUIECTB, JEHATypalusi OEJIKOB IMpH HArpeBaHWHU, LIBETHBIE pPEAKIUH OCIKOB) B
COOTBETCTBUHM C MpPaBHJIAMU TEXHHUKH O€30MaCHOCTH MpH OOpallleHWu C BEHIeCTBAMH M JIaDOpaTOPHBIM
00OpyZIOBaHUEM, NPEACTABIATh PE3yIbTaThl XMUMHUYECKOTO OSKCIIEpHMEHTa B (opMe 3amuch ypaBHEHHMA
COOTBETCTBYIOIIUX peakluuil U GOpMyTUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XHUMHUYECKYI0 MH(POPMALUIO, TIOTYIaeMy0 H3
pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBor nHpopManuu, THTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUHN COOIIOIATH MPaBUJIA KOJIOTHMUYECKH 1IeTIECO00Pa3HOTO MOBEACHHS B OBITY U
TPYIOBOW JEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOErO 3/I0POBbS U OKPYXKAIOLIEH NPUPOTHON Ccpepl,
OCO3HABATh OMACHOCTh BO3JCHCTBUS HA KHUBBIC OPTraHU3MBI ONPEIACIEHHBIX OPTaHUYECKUX BEIIECTB, IIOHUMAs
cmbica nokazatens [1JIK, moscHATh Ha mpuMepax CrocoObl YMEHBIICHUS U MPEIOTBPALIECHUS MX BPEAHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

Uis 00y4YaroIIUXCsl ¢ OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHHS BEIIECTB U XUMUYECKUX SBIICHUIA;

IV CIENbIX U CIAO0OBUASLIMX OOYyYaroIMXCsS: YMEHHE MHCIOJIb30BaTh PEIbe(PHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anuc XuMU4eCKuX (GOpMyIL.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUA Kypca «O011as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa, POJU XMUMHUH B TIO3HAHUU SBIICHUN TPUPOJIBI, B OPMUPOBAHUU MBIIUICHUS] U KYIbTYpPhl TUYHOCTH, €€
(YHKIIMOHAJIBHOW TpPaMOTHOCTH, HEOOXOIMMOHN Uil pelleHHs] NPAaKTHUYECKUX 3aad U SKOJIOTMUYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPeAE;

BJIQ/ICHUE CHUCTEMOM XMMMYECKHX 3HAHHMM, KOTOopas BKJIOYACT: OCHOBOIIOJIAraloIfe IOHSATHS
(XMMHUYECKUI DJIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JeKTPOHHBIC OpPOWUTAIM ATOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIApDHBIA  00BEM, BaJEHTHOCTh, JJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCICHHS, XUMHUYECKass CBS3b
(koBaJieHTHasl, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPUCTAUIMYECKAs PEIIETKA, TUIBl XUMHUYECKUX
peakuui, pacTBOp, DIEKTPOJIUTHI, HEIJIEKTPOIUTHI, OSJIEKTPOIUTUYECKAs AUCCOLMAIMS, OKUCIUTEND,
BOCCTAHOBUTEINb, CKOPOCTb XHMHYECKOM peakluu, XMMHYECKOe DPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
AJIEKTPOJIUTAYECKON aucconuanuu, nepuoauyeckui 3akoH J[. M. MeHpeneeBa, 3aKOH COXpPaHEHHS MAacChl
BEIIECTB, 3aKOH COXPaHEHHs M NPEBpALlCHUs SHEPrud NpU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHHU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlllie B OCHOBE MOHUMAaHHsSI MPUYMHHOCTU U
CHCTEMHOCTH XHWMHYECKUX SIBJICHUH, (aKTOJOTMYECKHE CBEICHHMsS O CBOICTBax, COCTaBe, MOJYyYCHHH H
0€30MacHOM HCII0JIb30BAHUN BaKHEWIIUX HEOPraHWYECKUX BEUIECTB B OBITY U MPAKTHUECKOH ESTEIbHOCTH
YeNI0BEKA;

chOPMHUPOBAHHOCTh YMEHHMM BBISBJIATh XapakTEpPHbIC TMPU3HAKA TOHATHM, YCTaHABIWBATh WX
B3alMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU ONHCAHUM HEOPraHMYECKHMX BELIECTB U MX
MIPEBPAILCHHI;

c(OPMHPOBAHHOCTH YMEHUH UCIIOIB30BaTh XMMUYECKYIO CUMBOJIMKY JJIsi COCTaBIEHUs (POPMYJI BEIIECTB
M YpaBHEHUH XUMHUYECKUX peakmnuid, cucremarndeckyto HomeHkiarypy (IUPAC) m TpuBmanbHbIE Ha3BaHUS



OTJIETIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIi ra3, YIJIEKUCIIbIA ra3, aMMUaK, raiéHas U3BeCTb, HeraméHas
U3BECTb, MUTHEBAS COJA, IUPUT U JPYTHE);

c(hOpPMUPOBAHHOCTh YMEHHI OMPEENATh BAICHTHOCTh U CTETICHb OKHCIIEHUS XUMHUYECKUX AJIEMEHTOB B
COCMHEHUSX Ppa3IMYHOIO COCTaBa, BHJ XHUMHUYECKOW CBS3M (KOBaJEHTHAas, HMOHHAs, MeTaJUIMYecKas,
BOJIOPOAHAsl) B COCIUHEHHSX, THUI KPUCTANIMYECKONM PEIMIETKM KOHKPETHOrO BellecTBa (aToMHasi,
MOJICKYJISIpHAsi, MOHHAs, MeETaJNIMYecKasl), XapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX
COCIMHCHMUIL;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJICKHOCTh HEOPraHMYECKHUX BEILIECTB MO UX COCTaBYy
K ONpEeNeIEHHOMY KJIAcCy/TpylIe COSAWHEHHH (TPOCThIE BEIIeCTBA — METAUIBl M HEMETaJUTbl, OKCHJIBI,
OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUH pAacCKpbhIBaTh CMBICHI Tmepuoaudeckoro 3akona JI. WM. MenneneeBa wu
JI€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYI0, 00BSICHUTENBHYIO U TPOrHOCTUYECKYIO (DYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHUX IJIEMEHTOB
1-4 nepuonos [lepuoanueckoii cucTeMbl XUMHYECKUX dy1eMeHTOB J[. 1. MenneneeBa, UCIOIb3Ys MOHATHS «S-,
p-, 0-3JIeKTPOHHBIC OPOUTAIHNY, «IHEPTETHUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH W3MCHCHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHUU MO mepuojaMm u rpynnam [lepmoandeckoil cuCTeMbl XMMUYECKUX
anemeHToB /1. . Meneneena;

chOpPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBa
HEOPraHUYECKHX BEIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOW CBS3U MEXIY
HEOPraHUYECKHUMH BEIIECTBAMU C IOMOILBIO YPABHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATh XUMHUYECKHE PEAKIMHA [0 PA3JIMYHBIM IPU3HAKAM
(uncity ¥ cOCTaBy pearupyrollux BEILIECTB, TEIIOBOMY 3(h(EKTy peakiuu, U3MEHEHUIO CTENeHEeH OKUCIICHUs
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

chOpPMUPOBAHHOCTh YMEHHH COCTaBISATH YpPaBHEHUS pEaKUWW pa3IUYHbIX THUIOB, TOJIHBIE H
COKpaIlI€HHbIC YPAaBHEHUSI PEaklMii HOHHOTO 0OMEHA, YUUTHIBAs YCIOBUSI, IPH KOTOPBIX 3TU PEAKIIUU UAYT J0
KOHIIa;

c(hOpPMUPOBAHHOCTh YMCHHI TTPOBOJIUTH PEAKIIUH, ITOATBEPKIAIONINE KAaUeCTBEHHBIM COCTaB Pa3INIHBIX
HEOPraHUYeCKUX BEILIECTB, PACIIO3HABATh OMNBITHBIM MYTEM HOHBI, NIPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHUYECKHUX BEIECTB;

c(OpPMUPOBAHHOCTh yMEHHUU PACKPBIBATh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUi
MTOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca 3TUX PeaKIlnii;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peaKIHH OT Pa3IuYHbBIX
(hakTOpOB; XapaKTep CMEIIEHUS XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle HlaTtense);

c(hOPMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECChI, JIekKAIIHME B OCHOBE
MIPOMBIIIJIEHHOTO TOJYYeHHs] CEPHON KHCIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh MPEICTABICHUN 00
OOIIMX HAYYHBIX MPUHITUIIAX U KOJIOTHUYECKUX MPoOIeMax XUMHUIECKOTO TIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJIUTH BBIUYUCICHUS C HCIONb30BAHHEM TOHSATHUS «MaccoBas JOJIS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHWU Ta30B MPHU XMUMHYECKUX PEaKIMSAX, MACChl BEIIECTBA WJIU
00BEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIH 00BEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIHH
BEIIIECTB, TEIUIOBOTO 3(¢eKTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHMSI MACChl BEIECTB, MPEBPAIICHUS U
COXpaHEHUs SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUH COOIOAATH MPaBUJIa MOJB30BAHUS XUMUUYECKON TIOCYIOH U JIaOOpaTOPHBIM
o0opynoBaHuEM, a TakKe TpaBuUiia OOpaIleHUS C BEIIECTBAMU B COOTBETCTBHH C HWHCTPYKLIUSAMU TIO
BBITIOJTHCHUIO JTA00OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATh XMUMHUYECKUN OJKCIEPUMEHT (pa3ioKeHHe
MEPOKCHAa BOJOPOAAa B MPUCYTCTBUHU KaTaJM3aTopa, OMpPEAeNieHne Cpelbl pacTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3NUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOW PEAKIINH, PEaKIHH
WOHHOTO OOMEHa, KaueCTBEHHBIC PEAKIIMU Ha CylbdaT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHUS,
pelIeHre YKCIIePUMEHTANBHBIX 3a/1a4 Mo TeMaM «Metamnsl» u «HemeTramnsn») B COOTBETCTBUU C MpaBUIIaAMHU
TEXHUKU O0€30MacHOCTH NpU OOpallleHuH C BELeCTBAMH U J1a0OpaTOPHBIM 00OPYJOBAHHEM, IPEICTABIISTH
pe3ynbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GopMe 3alucu YpaBHEHHUN COOTBETCTBYIOIIMX pPEaKIUi H
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUYECKYI0 MH(POPMAIIUIO, MTOIYyIaeMyI0 U3
Pa3HBIX UICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHKaIUU, IHTEpHET U IPyTUX);



c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUIa YKOJIOTHYECKH 11E1eCO00pa3HOro MOBEICHUS B OBITY U
TPYIOBOW JEATENIbHOCTH B IIEJIIX COXPAHEHHS CBOErO 3/I0pOBbS U OKPYKaIOLIEH MpUPOTHON cpenpbl,
OCO3HaBaTh OIACHOCTh BO3ACUCTBUS HA JKUBBIE OPraHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarenss [IJIK, mosicHATh Ha mnpuMmepax crnocoObl YMEHBUICHHS W MPEAOTBpAIllEHHs HX BPEIHOTO
BO3JEHCTBUS HA OPTAHU3M YEIIOBEKA;

Uig 00y4YarolIUXCsl ¢ OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSi: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BELIECTB U XUMUYECKUX SBICHUA;

JUIA CJENbIX U CIa0OBUASIIMX OOYYArOIIMXCS: YMEHHUE HCIOJB30BaTh PEIbe(HO-TOYEUHYIO CHCTEMY
obo3nauenuii JI. bpaiist 1uid 3anmucu XUMUYECKHX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne ni/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BpA30BATEIBHBIE
padoThbI padoThI pecypesi
Pa3znea 1. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM
[IpenMeT opraHuYeCKON XMMUU. TCOPHH Bubmmotexa LIOK
11 CTPOEHMS OPTaHUYECKUX COEIMHEHUN A. 3 )
https://myschool.edu.ru/
M. bytneposa
Wroro mo paszneny 3
Pa3nea 2. Yriaesogopoasbl
2.1 [IpenenbHbIC YTIEBOAOPOABI — aJTKAHbBI 2 bubmmorexa [IOK
' pe YTICBOAOPOA https://myschool.edu.ru/
HenpenenbHblie yrieBogopoibl: aJKeHbI, bubnuorexa [HOK
2.2 6 1 )
aJKaJaueHbl, AIKUHBI https://myschool.edu.ru/
bubmuorexa [JOK
2.3 ApoMaTnuyecKue yriieBoa0poIbl 2 https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB U bubnmnorexka HOK
24 3 1 .
uX nepepadoTka https://myschool.edu.ru/
Hroro mo pazneny 13
Paznen 3. Kucsiopoacoaep:xainiue oprannyeckue coeIuHeHust
bubmmoteka [IOK
3.1 Cruptel. Dexon 3 https://myschool.edu.ru/
32 Anpaerunl. KapOOHOBBIE KUCTOTHI. 7 1 bu6nuoreka [IOK
' Crnoxwubie 3(hUpbI https://myschool.edu.ru/
bu6nuoreka [IOK
3.3 Y TIeBO/I 3 2 https://myschool.edu.ru/
Hroro mo paszneny 13
Pa3nea 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMMUHBEI. AMUHOKHCIIOTHL. bellkn 3 EH6H_HOTeKa HOK
https://myschool.edu.ru/
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Hroro no pazngeny

Paspen 5. BeicOkoOMOJIeKYy I pHbIE COeIUHEHUS

bu6nuoreka [JOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 hitps://mvschool.edu.ru/
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 2
11 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/mm EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATETbHBIE
padoTbI padoThbI pecypei
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3aKoH Bubnorexa [IOK
1.1 u [lepuoanueckas cucTeMa XUMUYCCKUX 3 ]
https://myschool.edu.ru/
anemenToB JI. . Meneneena
Crpoenue BeniectBa. MHOrooOpasue bubnmoreka [JOK
1.2 4 )
BEIIECTB https://myschool.edu.ru/
bu6mmorexa [IOK
13 XHMHHCCKHE peaKiiH 6 . . https://myschool.edu.ru/
Hroro no pasneny 13
Pasnen 2. Heoprannueckasi xumusi
bu6mmorexa [IOK
2.1 Meraner 6 . https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hewmeraner d 1 1 https://myschool.edu.ru/
CBs3b HEOPraHUYECKUX U OPraHUYECKUX bubmuorexa [JOK
2.3 2 .
BEIIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pa3nea 3. XuMus 4 :KU3Hb
3.1 XuMusl ¥ 5KU3Hb 4 bubmorexa HOK

https://myschool.edu.ru/
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Hroro mo pazaeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne Tema vDOKa K n JIeKTPOHHBbIE U (pPOBbIE
n/n yp Bcero OHTPOJIBHLIE PAKTHHECKHE o0pa3oBaTesbHbIE Pecypchl
padoThI padoTshI
1 [IpenMeTr opraHuyecKkoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopust CTpoOEHU OPraHUYECKUX
2 coenuHeHuit A. M. bytiepoBa, €€ oCHOBHBIE 1
MOJIOXKEHUS
[IpencraBnenue o Ki1accuPpUKaUU
3 opraHvueckux Bemiects. Homenknarypa 1
(cuctemaTuyeckas) U TpUBHAIIbHbBIC Ha3BaHUS
OpraHMYECKUX BEIIECTB
4 AJKaHbI: COCTaB 1 CTPOCHHE, 1
TOMOJIOTHUECKUN Psifl
5 MeraH u 3TaH — MpoCTenIne 1
IPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTUJIEH U NPONUIEH — MpocTeiine 1
IIPEJICTaBUTENIN AJIKEHOB
8 «[lonydenue aTHIIEHA U U3yYEHHE €TI0 1 1
coiicTB» [IpakTnueckas padora Ne 1.
Ankanuensl. byraguen-1,3 n
9 metmnOytaauen-1,3. [lomyuenne 1
CUHTETHUYECKOTO KayuyyKa ¥ pE3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTMUECKUHN psii. AUETHIIEH — 1
IPOCTENIINN IPEICTABUTEIND AIKUHOB
11 Boruncnenus no ypaBHEHUIO XMMHUYECKON 1
peakuuu
12 Apenbl: 6eH30J1 ¥ TOJTyoJ. TOKCHIHOCTD 1
apeHoB
13 ['enetnueckas CBS3b YIriieBOA0POIOB, 1
NPUHAAISKAIIMX K pa3IMYHBIM KJ1accam




[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHBII ra3 U MOMyTHbIE HE(TSIHBIE ra3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB:

15 NPUPOIHBII ra3 v MOMyTHbIE HEPTSIHBIE Ta3bl,
He(Th M MPOAYKTHI €€ epepadoTKH

16 «Yrneronopoasl» KonrponbHas padota Nel

17 [IpenenbHbIE OTHOATOMHBIE CUPTHI:
METaHOJI ¥ 3TaHOJI. BoopoiHas cBsi3b

18 MHoroaromMHbie COUPTHI: STUICHIIIUKOIb U
TIIUIEPUH

19 ®denHout: CTPOCHHE MOJIEKYIIbI, busnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

20 Anpaeruzpl: (opMaIbAETUA U alleTAIbICTH/I.
AueroH

21 OIHOOCHOBHEIE TIpeeNIbHBIE KapOOHOBBIE
KHUCIIOTHI: MypaBbHHAs U YKCYCHAS

22 «CBOICTBa pacTBOpPa YKCYCHOUM KUCIOTBI»
[IpakTrueckas padora Ne 2.

23 CreapuHOBas U OJIEMHOBAsL KUCIOTHI, KaK
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 MplI1a Kak coiu BBICIIINX KapOOHOBBIX
KHCIJIOT, X MOoIIee JieiicTBHe
CrnoxHble 3(hupbl KaKk TPOU3BOIHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIHN3 CIIOKHBIX
3¢upoB

26 XKupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poiib KUpPOB
VYrneBoabl: cocTaB, KjlacCUpUKaI.

27 Baxueiinme npecTaBuTeNu: TI0K03a,
dpykTo3a, caxaposa

28 Kpaxman u 1emono3a Kak npupoIHbIe
TIOJTUIMEPHI

29 Wrorosas koHTposibHas padoTa/

Bcepoccuiickas npoBepouHasi paboTa




30

OO011ast XapakTepUCTHKA a30TCOAEPIKALINX
OpraHu4ecKux coenuHeHuit / Becepoccuiickas
IpoBepouHas paboTa

31

AMMHBI: METUJIAMHUH U aHUJINH

32

AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpTraHUYECKUE COCAMHEHUS, UX
ounosiornyeckoe 3Hauenue. [lernrunel. benku
KaK IPUPOIHBIE BBICOKOMOJICKYJISIPHBIE
COeIMHEHH

33

OCHOBHBIC TTIOHATHS XUMHHU
BBICOKOMOIJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ

34

OCHOBHBIE MCTOABI CHHTC3a
BBICOKOMOIJICKYJIAPHBIX COGI[PIHGHPIﬁ.
HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
11 KUIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpaIHsi aTOMOB

34

KoJsnuyecTBo 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTn4yeckue
padoTbI

JlaTa
U3YYeHUs

DJIEeKTPOHHbIE
nu(ppoBbIE
o0pa3oBaTe/ibHbIE

pecypcbl

[lepuonnueckuii 3akoH u I[lepuonnueckas
cUCTEMa XMMHYECKuX aieMeHToB JI. U.
Menzeneesa, X CBsI3b C COBPEMEHHOU
TEOPHEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHUH 110
rpyIIaM U rnepuojaam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa B
pa3BUTHHU HAYKU

Crpoenue BeriecTBa. XMMUYECKasi CBs3b, €€

BU/IbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsizb




BajieHTHOCTB. DJIEKTPOOTPULIATENBLHOCTb.
Crenens okucnenus. Bemectpa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

ITonsTue o qucniepcHbIXx cucreMax. IcTuHHbIE
Y KOJJTOMHBIE pacTBOPhL. MaccoBas 101
BEILIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKHX COeAnHeHM. [ eHeTnueckas
CBs3b HCOPraHUMYCCKUX BCUICCTB, PA3JIMYHBIX
KJIaCCOB

Knaccudukanus XuMHYeCKUX pPEeaKInii B
HEOPraHWYECKOW M OpraHuYeCKON XUMUU.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUsI U TIPEBPAIEHUS SHEPTUU TTPU
XAMHYECKUX PEAKIUAX

Ckopoctb peakiun. OOpaTuMble peaKiuu.
XUMHUYECKOE PaBHOBECHE

10

«BnusHue paznuuHbix GaKTOpOB HA CKOPOCTh
XUMUYeCKoU peakuun» [Ipaktuueckas pabora
Ne 1

11

12

13

14

15

OnekTponuTrueckas auccounanus. [lonstue o
BOZIOpOHOM Toka3zatene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTHE 00 A7EKTpOIM3E PACIIaBOB U
pacTBOPOB COJIEH

«Teoperudeckrne OCHOBBI XUMHM»
KonTposnbHnas padora Nel

Mertamibl, ux nosnoxenue B [leprnoanueckoi
cUCTEeMe XMMUYeCKUX AieMeHnToB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pU3NYECKHe CBOMCTBA
METaJIOB

CnnaBbl MeTaIOB. DJIEKTPOXUMUYECKUHN PSJT
HanpsHKEHUH METaJlIoB




XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIOB

16 (HaTpuit, Kanui, KanbIHii, MATHHA,
ATIOMUHHK ) U UX COCTMHECHUN

17 XI/IMI/IquKI{e CBOICTBa Xpoma, MEJI1 U UX
COCAUHEHMI

18 XI/IMI/I‘ICCKI{G CBOMCTBA IIMHKA, JKeJie3a U UX
COeIMHEHUI

19 "Pemienue skCiepuMeHTaIbHBIX 33/1a4 110 TEME
«Mertamnei»" [Ipaktuueckas padora Ne 2.
Hemeramibl, ux nonoxxenue B [leproanueckoi

20 CHUCTEMEe XMMUYECKUX dieMeHnToB /], 1.
MeHeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB
®dusnyeckue CBOHCTBA HEMETAIIIIOB.

21 AnoTponusi HEeMETauIoB (Ha IpUMEpE
KHUCITI0pOJia, cephl, hocdopa u yriaepoaa)

29 XI/IMI/I‘IGCKI/{G CBOMCTBA raJIOT€HOB, CEPhI M MX
COCMHEHMI

23 XI/IMI/I‘IGCKI{G CBOMCTBa a30Ta, hocdopa u ux
CcoeIMHEHUH

24 Xumuueckue C\]’SOI\/'ICTBa yriaepoja, KpeMHHUsS U
UX COCIUHEHUI

o5 HpHMeHeHIEe BOKHEHIIINX HEMETAIIJIOB U UX
COCUHEHMI
O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

26 teme «Hemeramis. BLI‘{I/ICJ'IGHI/IHUHO
YPaBHCHUSM XUMHYECKHUX PEaKIIHiA 1
TEPMOXHUMHYECKHE PACUETHI
«Perenne SKCIepUMEHTANBHBIX 337124 O

27 teme "Hemeramer"y [IpakTudeckas padora Ne
3.

28 HToroBasi KOHTpOJIbHAsA paboTa

29 Heoprannueckue u opraHMuecKre KUCIOTHI.
Heopranwdeckne n opraHnuecKre OCHOBAHUS
AMoTepHbIe HEOpraHUYECKHE U

30 OopraHuyecKkue coequHeHus. [ eHeTHnueckas

CBs3b HCOPIraHUYCCKUX U OPraHUYICCKHUX




BEIIECTB

Ponp xumuu B 00ecrieueHHH SKOJIOTHYECKOH,

31 YHEPreTHUECKOH ¥ MUIIEBOW 0€30IaCHOCTH, 1
pPa3BUTHH MEJIULIUHBI
[IpencraBnenus 00 0OMUX HAYYHBIX
32 IPUHLINIIAX IPOMBIIIEHHOTO MOJIY4E€HHUS 1
BR)KHEUIIIMX BEIECTB
33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1
34 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

OBPA30OBATEJIbHOMN ITPOT'PAMMBI

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbl CpeiHero oo0uero 06pa3oBaHus

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHHU

CdopmMupoBaHHOCTH MpECTaBICHUI 0 XUMHUYECKOU COCTaBJIIOLLEH
€CTeCTBEHHOHAYYHOUW KapTHUHBI MUPA, POJIM XUMHHU B MO3HAHUU SIBICHUN NMPUPOIbI, B
GOpPMUPOBAHUM MBIIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOJMMOM Il PEIICHUS NMPAKTHUYECKUX 3a7ad U IKOJIOTUYCCKU
000CHOBAaHHOT'O OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHOM cperie

1.2

Bnanenue cucreMoil XMMHUYECKUX 3HAHUN, KOTOpask BKJIIOYAET: OCHOBOIIOJIArAIOIIHEe
HNOHATHUS (MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATENIBHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00bEM, YIIepOAHbBIN CKEJeT,
(GyHKIMOHAJIbHAs TpYIINa, pajuKall, U30MEpHs, HU30MEpbl, T'OMOJIOTMYECKUN psii,
TOMOJIOTH,  yIJIEBOJOPOJBI,  KHCIOPOA- M  a30TCOJAEpXKAlIUEe  COCAMHEHUS,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBa (yrieBOMAbBI, KUPHI, OCTIKH), MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCTUHEHHS); TCOPUU U 3aKOHBI (TEOPHs
XUMHUYECKOI0 CTpoeHUs opranndyeckux Bemects A.M. Bytieposa), 3akoHOMEpHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, (DaKTOJIOTHUYECKHE CBEJACHUS O CBOICTBaX, COCTaBe,
[OJIyueHUM U O€30MaCHOM MHCIIOJIb30BAHUM BAKHEHIIMX HEOPraHMYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATeIbHOCTH YEeTIOBEKa

1.3

CopMUpOBAaHHOCTh yYMEHUW  BBIABIATH XapakTEpHbIE MPHU3HAKUA  TOHATHUH,
yCTaHaBIUBATh HMX B3aWMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIUE TOHSATUSA TPHU
OMKMCAHUU COCTaBa, CTPOCHHUSI U MIPEBPALCHUI OPraHU4YeCKUX COCTUHEHHM

14

c(OPMHPOBAHHOCTh ~ YMEHHUIl  HCHOJB30BaTh XMMHUYECKYI0 CHMBOJIUKY  JUIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalI€HHOM) hopmyn
OpPraHMYECKUX BEILECTB M YPAaBHEHUH XMMHUUYECKUX PEAKLUH, N3TOTABINBATE MOJIEIH
MOJIEKYJI OpPraHMYeCKMX BELIECTB JJs WUIIOCTpallMM HX XHUMHUYECKOro H
IIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

CdopMupoBaHHOCTh  YMEHHMI  YCTaHAaBIWMBAaTh  MPHHAJICKHOCTh  HU3YYEHHBIX
OPTraHWYECKUX BEIECTB IO WX COCTAaBYy M CTPOCHUIO K OMpENeIEHHOMY KIaccy
(rpynme) coeauHEeHUi (YrJIeBOJOPOJIbI, KUCIOPOA M a30TCOAEPIKAIIUE COSTUHEHHS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHMS), JaBaTh WM Ha3BaHUS 1O CHUCTEMATHYECKOM

Homenkiarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCTh YMEHUSI OMPEACIATh BUIbl XUMUYECKON CBSI3U B OPTraHUYECKUX
COoeTMHEHUsX (OJIMHAPHBIE U KPaTHBIEC)

1.6

CopMUpOBAaHHOCTH  YMEHHUSI  MPUMEHSATH:  TOJIOKEHUS  TEOPHH  CTPOCHHUS
oprannyeckux BemecTB A.M. byrtiepoBa st 0OBSICHEHHs] 3aBHCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHUsI MaCChl BEILIECTB

2.1

2.2

VYrnesopopoael.  Kucinopoxncoxepkamue UM a30TCOAEpIKAILME  OPraHUUYECKHE
COCIUHECHMUS. BBICOKOMOJ'IGKy.]'I?IpHI)Ie COCIUHECHU A

ChopMHpPOBAaHHOCT, yMEHHH TNPUBOJIWTH TPHUBUAIBHBIC HAa3BaHUS OTACIBHBIX
OpPraHMYECKUX BELIECTB (3TWUJICH, MPOMMUJICH, AlleTUJIeH, 3TUJICHTJIMKOIb, TIIHLEPHH,
denon, Qopmanbaeruj, aneraiabIeru], MypaBbHHAs KHUCIIOTa, YKCYCHas KHCIOTa,
OJICMHOBAasl KHCJIOTa, CTEapuHOBas KHUCIOTa, TIIOKO3a, (pyKTo3a, Kpaxmal,
LEJUTI0JI03a, TJIUIIHMH)

CdopmMupoBaHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTpOEHHE, (U3HYECKHE U
XUMHYECKHE  CBOMCTBA  TUIMYHBIX  IPEJICTaBUTENIEH  pa3IMYHBIX  KJIACCOB
OpPraHWYeCKHUX BEMIeCTB (METaH, dTaH, dTHJICH, POMHJICH, alleTHIeH, OyTaauen-1,3,




MeTunoyTaaueH-1,3, 6eH3071, METaHOJI, dTAHOJI, STUJICHTIIMKOJb, TJIMIEPUH, (PeHO,
allCTAJILACTU], MypaBbrUHad U YKCYCHasd KHCJIOTBI, I'IFOKO3ad, Kpaxmaj, HCIIII0JI034,
AMHUHOYKCYCHAasl KHUCIIOTa)

2.3

24

ChopMUpOBaHHOCTh YMEHHUS HJUIFOCTPUPOBATh T'EHETUYECKYIO CBSI3b  MEXIY
TUNUYHBIMU  TIPEJICTABUTEISIMA  PA3JIMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
YPaBHEHHSIMH ~ COOTBETCTBYIOIIUX XHUMHUYECKHX PEaKIUH C  HCIOJIb30BAaHHEM
CTPYKTYPHBIX (OPMYII

ChopMupoBaHHOCTh YMEHHSI XapaKTEPH30BATh UCTOYHUKU YTIEBOAOPOIHOTO CHIPHS
(HedTh, NPUPOMHBIA Ta3, yroyib), CHOCOOBI WX MEpepadOTKH W MPAKTUYECKOE
IpUMEHEHHE TIPOIYKTOB IIepepadoTKU

XUMHA U KU3Hb. PacuéTnl

3.1

ChopMHpPOBAaHHOCT, YMEHUH BIAJETh CHUCTEMON 3HAHMM OO0 OCHOBHBIX METOJAX
HAy4HOI'O MO3HAHUS, UCIIOJIB3YEMBIX B XUMUU MIPU U3YYEHUU BEILIECTB U XUMHUYECKUX
aBlieHUN (HaOMIOZCHNE, U3MEPEHHE, HKCIIEPUMEHT, MOJICIUPOBAHHUE), UCIOIb30BATh
CHUCTEMHbIE XUMHUUYECKHE 3HAHUS JJIsl MPUHSITHUS PEIICHUI B KOHKPETHBIX JKM3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BELIECTBAMH M UX MPUMEHEHUEM

3.2

3.3

CdopmMupoBaHHOCTh yMEHUH COONIIO/IaTh TpaBWiIa TMOJB30BAHUS XUMUYECKOU
nocy0il u jabopaTOpHBIM O0OpyAOBaHMEM, a TaKXKe IIpaBuia OOpalleHus C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSMHU [0 BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMHNYCCKHUX OIIBITOB

ChopMupoBaHHOCTh YMEHHI TUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OpPraHUYeCKUX BEILIECTB IPU HArPEBAaHUM, IOJYYEHHE 3TUJICHA U
U3y4EHUE €ro CBOWCTB, KAUECTBEHHbIC pPEaKIMM OpPraHUYEeCKUX BELIECTB,
JIeHaTypanus OeJIKOB IIPU HarpeBaHUU, [IBETHBIE PEAaKLUU OEJNKOB) B COOTBETCTBUU C
NpaBUJIAMU TEXHUKU OE€30MAaCHOCTH MPH OOPAIICHUH C BEIIECTBAMU U J1a00pATOPHBIM
000pyI0BaHUEM; NPEACTABIATh PE3yabTaThl XUMHUYECKOTO 3KCIEpUMEHTa B (hopme
3alliCH ypaBHEHHWU COOTBETCTBYIOIIMX peaKkuuid W (QOpMyTupoBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB

3.4

3.5

ChopMupoBaHHOCTh YMEHHH NMPOBOAUTH BBIUMCIEHUS MO XMMUYECKHM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA WM MHPOAYKTa PEAKIHUH IO
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HCXOAHBIX BEIIECTB WM
MPOJYKTOB PEAKIIUH)

ChopMupoBaHHOCT ~ yYMEHMH  KPUTHYECKH  aHAJIM3UPOBAThb  XUMHUYECKYIO
uH(pOpMallMIO, T[OJIy4aeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpeicTBa MacCOBOM
uHpopManuu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCTh YMEHHH COOMIO/IaTh MpaBHiia 3KOJOIMUYECKH 11eJIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYOBOM AESITEIBLHOCTH B LIEISAX COXPAHEHUS CBOETO 3J0POBBS
U OKpYXarolled NPUPOTHON Cpelpl, 0OCO3HABaTh OMACHOCTh BO3JEHCTBHUS HA JKUBBIC
OpraHU3MBbl OIpENEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas CMBICT IMOKa3aTems
ITAK (npenenbHO IOMYCTHUMOM KOHLEHTPALUH), MOSCHATH Ha MpPUMEpax CHOCOOBI
YMEHbILIEHUS U IPEJOTBPAIIECHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBeKa

11 KJIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpamMMbl CpeiHero 001ero 00pa3oBaHus

1

TCOPCTHHCCKI/IC OCHOBBI XUMHH

1.1

Branenune cucreMod XMMHYECKUX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOIINE
MOHATHS (XUMHYCCKUN O3JIEMEHT, aToM, J3JIEKTPOHHas 00OJouka aroma, S-, p-, d-
3J'[€KTpOHHI:I€ 0p6I/ITaJ'II/I adTOMOB, HOH, MoneKyna, BaJICHTHOCTD,




1.2

1.3

ANEKTPOOTPHULATEILHOCTh, CTENEHb OKUCICHMS, XUMUYECKasi CBS3b, MOJIb, MOJISIpHAs
Macca, MOJSIPHBIA OOBEM, KPHUCTAJUTMYECKasl PEIETKa, TUIBl XUMHUYECKUX PpeaKkLui
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, K30- M 3HJIOTEPMUYECKHE, PEaKIUU HOHHOTO
oOMeHa), pacTBOP, EKTPOIUTHI, HEAIEKTPOIUTHI, HIEKTPOIUTUUECKAs AUCCOIHALIHS,
OKHUCIIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOM PpEaKIHMH, XUMHYECKOE
paBHOBECHE); TEOPUM U 3aKOHBl (TEOpUs DJIEKTPOJUTHUECKOW JUCCOLMALNH,
[Tepuomuueckuii  3axkoH  J[.MI. MeHneneeBa, 3aKOH  COXpPaHEHHsSI  MaccChl),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUAH S3BIK XHMHUH, (DAKTOJIOTUUYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, IMOJy4YeHHMH U OE30MaCHOM HCIIOJIB30BAaHUM  Ba)KHEHIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON JICATEIHHOCTH YeIIOBEKa

ChopMupOBaHHOCTh yYMEHHUH BBISBIATH XapaKTEPHbIE MPHU3HAKHM W B3aHMOCBS3b
U3YYCHHBIX IIOHATUN, HPUMEHATh COOTBETCTBYIOIIME IIOHATHS IIPU OINUCAHUU
CTPOCHHsSI U CBOWCTB HEOPraHUYECKMX BEUIECTB M HUX IIPEBPAILCHUM; BbIABIATH
B3aMMOCBA3b XHUMHYECKMX 3HAHUN C MOHATHAMM U TPEACTABICHUSAMHU JPYrHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

Branenve OCHOBHBIMM METOJAMHM HAYYHOTO IIO3HAHHUS BEIIECTB M XUMHUYECKUX
sBIIeHUH (HaOMI0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICINPOBAHUE)

1.4

1.5

ChopMupoBaHHOCTE YMEHHH OINpPEACIATh BaJCHTHOCTh W CTENEHb OKHCIICHUS
XUMHAYECKHX 3JIEMEHTOB B COCTMHCHHSX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBS3H
(KoBaJIGHTHAsl, HWOHHAs, METAUIMYECKas, BOJIOPOJHAS) B COCAMHCHHSX, THII
KPUCTAUIMYECKOM pPEmETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJIsIpHasi,
WOHHAs1, METANINYECKast)

CdopmMupoBaHHOCTh YMEHUN OINpEAENsATh XapakTep Cpeapl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHUN

1.6

1.7

1.8

1.9

ChopmupoBaHHOCTE yMEHHsI  KJIacCU(DULIMPOBATH XUMHUYECKHE pEaKUUd IO
pa3IMYHBIM [pU3HAKaM (YUCIY U COCTaBy pEarupymoolliydx BELIECTB, TEIJIOBOMY
3pdeKTy peakluu, W3MEHEHHIO CTCTICHEH OKHUCIICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKIny, YJ4acTHIO KaTajin3aTopa)

ChopMHpoBaHHOCTh YMEHUH COCTaBISATH YPABHEHMSI PEAKIMM pPA3JIMYHBIX THUIIOB,
MIOJIHBIE M COKPALIEHHbIE YPaBHEHUS pPeakIMii MOHHOro oOMeHa, yYUThIBas YCJIOBUS,
IIPY KOTOPBIX 3TU PEAKLUHU UIAYT 1O KOHIIA

CpopMUpOBaHHOCTH YMEHUM MTPOBOJIUTH PEAKIIUH, TOITBEPKAAIOIINE KaueCTBCHHBIM
COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB
CdopmupoBaHHOCTH YMEHHI pacKpbIBaTh CYIIHOCTh OKHUCIIMTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIUH IMOCPEICTBOM COCTaBIICHUS JJIEKTPOHHOTO OajaHca
ITUX PEaKU

1.10

111

ChopmupoBaHHOCTE YMEHUH OOBACHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peaKIy OT Pa3TuYHBIX (aKTOPOB

CpopMHUpPOBAaHHOCT, YMEHUW OOBSICHATH XapakTep CMEHICHUS XHUMHUYECKOTrO
paBHOBECHSI B 3aBUCIMOCTH OT BHelHero Bo3aeictBus (mpunuun Jle [larense)

06111351 1 HCOPraHNYCCKasA XUMHA

2.1

CchopMupoBaHHOCTh yMEHHMH packpbiBaTh cMbich Ilepuonuueckoro 3akona JI.M.
MenzeneeBa U JIEMOHCTPUPOBATH €0 CHUCTEMATHU3HMPYIOIIYIO, OOBSACHUTENBbHYIO H
MIPOrHOCTUYECKYIO (DYHKIIUU

2.2

ChopmupoBaHHOCTE YMEHHI XapaKTepHU30BaTh DSJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3ieMeHTOB 1—4 mnepuoaoB lleproanyeckol cHUCTEMBl XUMHUYECKHX
anemenToB J[.M. MeHzeneeBa, WCHONB3ysl MOHATUS «S-, P-, O-3JI€KTPOHHBIC
opOUTaNN», «OHEPTreTHYECKHE YpPOBHU», OOBSICHITH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWMCTB XMMHYECKUX DJIEMEHTOB W HX COEAMHEHHUN MO MEepHoJlaM M rpynnam
[Tepuoanueckoit cucremsl XxuMuueckux 31ueMeHToB .M. Menaeneesa

2.3

ChopmupoBaHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKUE




CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPXKAAThH
CYILIECTBOBAHME TEHETUYECKON CBSI3U MEXKAY HEOPraHUYECKMMU BEUIECTBAMHU C
MTOMOIIbIO0 YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIH

2.4

2.5

2.6

2.7

ChopMupoBaHHOCTb YMEHUH YyCTaHABIMBAaTh IPUHAJICKHOCTh HEOPraHUYECKUX
BELIECTB 10 UX COCTaBY K OMNpEIENIEHHOMY Kiaccy (TpyIIe) COeNMHEHUN (IIpocThbie
BEIIECTBA — METAJJIbl M HEMETaJUlbl, OKCHUIbl, OCHOBAHMs, KUCIOTHI, aM(pOTEpHbIE
TUAPOKCH]IBI, COJIH)

ChopMUpOBaHHOCTH ~ yMEHUIH  HCHOJB30BATH XUMHUYECKYIO CHMBOJIMKY  JUIS
cocTaBiieHUs:  (GOpMyJn  BEIIECTB M YpPaBHEHHUH  XMMHUYECKMX  peakLui,
cucremarnyeckyto HomeHkaarypy (IUPAC) u TpuBHanpHble Ha3BaHUSA OTACIBHBIX
HEOPraHMYEeCKUX BellecTB (YrapHbli ra3, yriIeKUCIbIi ra3, aMMuak, raiéHas u3BecTb,
HeraméHasi U3BeCTh, IMThEBAsI CO/1A, TUPUT U IPYTHUE)

CchopMupoBaHHOCTb YMEHMH XapakTepu3oBaTh (OMMUCHIBATH) OOIIHME XMMUYECKHE
CBOMCTBA HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IIOATBEPKAAThH
CYLIECTBOBAHME TI'E€HETHUYECKOW CBS3M MEXAY HEOPraHMYEeCKMMM BEIIECTBAMHU C
IIOMOILBI0 YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI

CdopmrpoBaHHOCTh YMEHMM IJIAHUPOBATH U BBINOJIHATH XUMUUYECKUN AKCIIEPUMEHT
(pa3noxeHue MEepoKCHaa BOAOPOAAa B IPUCYTCTBUM KaTallu3aTopa, ONpeieieHHE
Cpelbl PAacTBOPOB BEIIECTB C IIOMOIIBIO YHMBEPCAIBHOIO HMHAMKATOPA, BIIMSHUE
pa3uYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOM peakiiy, peakiuu HOHHOro oOMeHa,
KayeCTBEHHBIE peaKkIuu Ha cyinbdar-, KapOOHAT- W XJIOPHA-aHHOHBI, HA KaTHOH
aMMOHMUS, pEILIEHUE OKCIEPUMEHTAIbHBIX 3aJa4 Mo Temam «Meramuisl»y HU
«Hemeramnel») B COOTBETCTBHM C TIPAaBWJIAMH TEXHHKH O€30IaCHOCTU TIPH
oOpallleHnH ¢ BeIeCTBAMU M J1a0OpaTOpHbIM OOOPYAOBAaHHEM; IPEACTaBIAThH
pe3yabTaThl  XMMHUYECKOTO  OKCIIEpUMEHTa B (QopMe 3amucu  ypaBHEHHUH
COOTBETCTBYIOLIMX PeakUui U (POPMYIHPOBATH BBIBObI HA OCHOBE 3THX PE3YJIbTATOB

2.8

2.9

ChopMUpOBaHHOCTh yYMEHUH COONIOATh MpaBHIA TOJb30BAHHUS XUMHUYECKOM
MOCy/IoM W J1labopaTOpHBIM OOOPYJOBaHMEM, a TaKKe TMpaBwia OOpalieHUs C
BEUIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH IO BBIMOJTHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIIBITOB

CpopMUpPOBaHHOCTh YMEHHI XapaKTEpU30BaTh XMMUUYECKHE TPOIECCHI, JIekKAIIHe B
OCHOBE TMPOMBIIIJIEHHOTO TIOJYY€HHS] CEpHOM KHUCIOThl, aMMHaKa, a TaKKe
chOpMHUPOBAHHOCTh  MPEJCTaBIEHUNA 00 OOMMX HAyYHBIX MPUHIMNAX ©
HKOJIOTHUECKUX MPodIeMax XMMHUECKOTO IPOU3BOACTBA

XUMHUS U )KN3HB. PacuéTtrl

3.1

3.2

3.3

3.4

3.5

CdopMupoBaHHOCTH MpEJICTABICHUN 0 XAMHUYECKOU COCTaBJISIFOLLIECH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBJICHUI MPUPOJIBI, B
(GOpMHUPOBAHMHM  MBIIUICHUST W KYJIBTYphl JIMYHOCTH, €€ (QyHKIHOHAIHHOM
TPaMOTHOCTH, HEOOXOAMMOM MJis pEIIeHUs MPAaKTHYECKHX 3aJad M JKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie

ChopMupoBaHHOCTh ~ yMEHMH  KPUTHYECKHM  aHAUM3UPOBATh  XUMHYECKYIO
uHpOpMalMIO, TONYyYaeMyl0 M3 pPa3HbIX HCTOYHMKOB (CpeACTBa MAacCOBOM
KOMMYHHKAIUH, ceTb IHTepHeT U ipyrue)

ChopMupoBaHHOCTb YMEHHMH COOJIIOAATh MPaBUIA JKOJIOTMYECKH LEIECO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOU JIEATENLHOCTH B IIENISX COXPAHEHUS CBOETO 3/I0POBbS
1 OKPY’KaOIe PUPOJTHON CPeIbl

Oco3HaBaTh ONACHOCTH BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI ONPEIEIEHHBIX BEIIECTB,
noHuMasi cMbica nokasarens [TIK, moscHATs Ha mpuMepax crocoObl YMEHbLICHUS U
MIPEAOTBPALEHUS X BPEIHOIO BO3ACUCTBUS HA OPTraHU3M YEJI0BEKA
ChopmupoBaHHOCTh YMEHUII MPOBOAUTH BBIYUCIIEHUS C HCIOIb30BAaHUEM MOHATHUSA

«MaccoBasg [J0JiA BCHICCTBA B PaCTBOPECH, 0O0BEMHBIX OTHOIICHHH Ta30B npu
XUMHYCCKUX PpCaKIuUAX, MACChl BCHICCTBA WU 00BéMa Ta30B IO HU3BCCTHOMY




KOJMYECTBY BEIIECTBA, Macce WIM O0BbEMY OJHOIO M3 YYAaCTBYIOUIMX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakud Ha OCHOBE 3aKOHOB COXPAHECHUS MACCHI
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUU




10 KJIACC

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

11

IIpenmer opranuyeckoi XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B MOJTYYEHUU HOBBIX
BEUIECTB M MaTepuanoB. Teopus cTpoeHus opraHumdeckux coeauHeHuid A.M. bytineposa, eé
OCHOBHBIE I10JIOKEHUS

1.2

1.3

CrpykTypHBbIe (POPMYIIBI OPraHMYECKUX BEIIECTB. [ 'OMOIOTHs, n30Mepusi. XUMHUYECKas CBS3b B
OPraHMYECKUX COCIUHEHMSAX — OJMHApHBIE W KparHele cBs3u. [IpencraBinenue o
KJ1acCU()UKALMU OPraHUYECKHUX BEIECTB

Homenkiiarypa opraHuyeckuX COEIMHEHHM (CUCTEMaTH4ecKas) W TpPUBHAIbHBIC Ha3BaHUS
BaKHEHIIINX MPEJCTaBUTENCH KIaCCOB OPTaHUYECKUX BEIIECTB

YrieBogopoib

2.1

AnkaHBI: COCTaB H CTPOCHHUCE, TOMOJIOTHYECKUI pAa. Meran ®m 3TaH — HpOCTCfII.HH@
MNpCACTABUTCIIN AJIKAHOB: (1)I/I3I/I‘-IGCKI/I€ U XHMHYECKHE CBOICTBa (peaKHI/II/I 3aMCIICHUA U
FOpeHI/IH), HaXOXXJACHUC B IPUPOAL, IMOJTYYCHUC U IIPUMCHCHUC

2.2

AJKEHBI: COCTaB M CTPOCHHE, T'OMOJOTMYECKHH psiA. OTWIEH U NPONWIEH — IPOCTEHLINE
MPEJCTaBUTENIN AIKEHOB: (DM3MYECKHEe M XMMHUYECKHE CBOMCTBa (peaklUWu THUIPUPOBAHMS,
raJJOreHUPOBAHUS, TUIpaTALlIH, OKUCICHHS U TOJIMMEPU3aLIiH ), TOJIYYeHUEe U IPUMEHEHHE

2.3

Ankanuensl: OyragmeH-1,3 u MermwnOyranueH-1,3: crpoeHue, BaKHEHIIME XUMHUYECKHUE
cBoMcTBa (peakuus noauMepusanun). [lonyyeHrne CHHTETHYECKOTO KaydyKa 1 pe3UHbI

2.4

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN psA. ALeTWIEH — MpocTeHinit
MPEJCTaBUTENb AIKHHOB: COCTaB, CTPOEHHE, (PM3UYECKHE W XMMUYECKHE CBOWCTBA (pEaKIiH
I'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALIUU, TOPEHHUS ), TOJyYEeHHE U IPUMEHEHHUE

2.5

Apenbl. benzon: cocrtaB, cTpoeHHEe, (QHU3MUECKME M XMMHUYECKME CBOWCTBA (peakuuu
raJIOTEHUPOBAHUSA M HUTPOBAHUS), MOJy4EHHE U IMpUMEHEHHe. Tollyoid: cocTaB, CTPOCHHUE,
¢bu3nyeckre 1 XUMHUYECKUE CBOMCTBA (peakIy raloreHUPOBAHUS M HUTPOBAHUSA), TOJIy4YEeHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB. ['eHeTmyeckas CBsI3b MEXIy YIJIEBOJIOPOAAMH,
IIPUHAIEKALIMMU K Pa3IMYHbIM KJaccaM

2.6

3.1

[TpupoHbIe UCTOYHUKH YTIeBOJOpOA0B. [IpupoaHsblil ra3 u nonyTHble HeQTsIHbIE Ta3bl. Hed1h
n e€ mpoucxoxaeHue. CrocoObl nepepadOoTKH HEPTH: MEpPEroHKa, KPEeKUHI (TepMHUYECKHH,
KaTaluTU4eckui), mnuponus. IIpoaykTel mnepepaboTku HedTH, HX NpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib M MpOAYKThI €ro nepepadboTku

Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

IIpenensHble 0OJTHOATOMHBIE CIIUPTHI. METaHOI U ATAHOJI: CTPOCHUE, (PU3NUECKUE U XUMUUYECKHUE
CBOMCTBA (peaklMy C aKTUBHBIMHM METaJUIaMM, TaJOre€HOBOAOPOJaMH, TOPEHUE), TPUMEHEHHUE.
Bonopoaneie cBA3M MexXAy MOJIEKYIaMu CIUPTOB. JleliCTBHE METaHOIAa U ITAHOJIa HA OPraHU3M
yenoBeKka. MHOTOaTOMHbIE CHUPTHI. DTUJICHIJIMKONIb W TIULEPUH: CTPOCHHE, (PU3NYECKUE U
XMMUYECKHE CBOMCTBA (B3aUMOEHCTBUE CO IIEIOYHBIMH METajllaMH, KaueCTBEHHAs peaklus
Ha MHOTOaTOMHble crupThl). [leiicTBue Ha opraHu3m yenoBeka. lIpuMeHeHue rimiepuHa u
STUJICHTIIUKOJIS

3.2

3.3

3.4

®deHo: cTpoeHHE MOJEKYJbl, (PU3MYeCKHe M XMMHUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denona

Anpaeruapl U KeToHbl. DopManbAerui, aleTalbAeTHa: CTPOeHHEe, PU3NYECKHe U XUMHYECKHe
CBOWCTBa (peaKkIMH OKHCICHHMS W BOCCTAaHOBJICHHS, KAUECTBEHHbIE PEaKIMM), MOJIyueHHE WU
IIPUMEHEHHE

OHOOCHOBHBIE TIpe/IeNIbHBIE KapOOHOBBIE KHUCIOTHI. MypaBbuHasi W YKCYCHas KHCIIOTHI:
CTpoeHHe, (QU3NYeCKHe U XHUMHUYECKHE CBOWCTBa (CBOWCTBa, OOImIMe IS Kiacca KHUCIOT,
peakmus 3TepuduKanum), moaydeHue u npuMenenrne. CTeapuHoOBasi U OJICMHOBASI KUCJIOTHI KakK
MIPEJICTABUTENH BBICIIMX KapOOHOBBIX KHCIOT. Mblla Kak COJM BBICHINX KapOOHOBBIX KHCIOT,




HUX MOIOIIEe NeHCTBUE

3.5

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 ciokHbIX 3¢upoB. Kupsl.
I'mpponus xkupos. [Ipumenenue xupoB. buosornueckas poss )KUPOB

3.6

VYrieBoasl: cocTaB, KiIacCU(pUKAIUS YIIEBOAOB (MOHO-, AM- M TOJHcaxapuabl). [moko3a —
MPOCTEHIINI MOHOCaxapHa: OCOOCHHOCTH CTPOCHHS MOJIEKYINbI, (PU3HUECKHEe M XHUMHYECKUE
cBoiicTBa (B3aumozeiictBue ¢ rujgpokcunom menu(ll), oxucieHue aMMuadHbIM PAacTBOPOM
okcuga cepebpa(l), BoccraHOBIeHWE, OpOKEHHE TIJIFOKO3bl), HAaXOXKIECHHUE B TIPUPOJEC,
pUMEHEeHHE, Ouonornueckas posb. Porocuare3. OpyKTo3a KaKk U30Mep TIOK03bl. Kpaxman u
LEJUTI0NI03a KaK MpUpOJHbIe moiuMepbl. CTpoeHHe Kpaxmaia M UeJUToio3bl. Pusznyeckue u
XMMHAYECKHE CBOWCTBA Kpaxmaia (THIPOJIN3, Ka4YeCTBEHHAS. PEAKIIUs C HOOM)

A30Tcozlep>1<amne OPraHu4€CKUC COCANHCHUA

4.1

AMMHOKHUCIIOTHI KaK aM(oTepHble opraHudeckue coeauHeHus. Dusnyeckue u XUMHUYECKHE
CBOMCTBa aMHHOKHUCJIOT (Ha MpuUMepe INIMIMHA). buonornyeckoe 3HAUYEHHE AMUHOKHUCIIOT.
IlenTuael

4.2

benku xak mnpupojHBIE BBHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OeiakoB. XHUMHUYECKHE CBOWCTBA OCJIKOB: THAPOJIH3, JIEHATypalus,
KaueCTBEHHbBIE PEaKIIMH Ha OEIKH

BLICOKOMOJ'IGKy.]'IHpHHe COCIUMHCHUA

5.1

OcHOBHbIE TIOHSITUSL XUMHUHU BBICOKOMOJEKYISPHBIX COCAMHEHUN: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNU, CPeAHsss MOJeKyisipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPHU3aIUsl U MOJTUKOH ICH A

5.2

11 KJIACC

Kon
1

11

OKCIEpUMEHTAIbHBIE METOAbl H3y4YEHUs BELIECTB U HUX MPEBPALIECHUN: O3HAKOMIICHHE C
oOpa3naMu TMPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc, KaydykoB. IlomydeHue
CUHTETHUYECKOI0 KayuyKa U PE3UHBI

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUSA

TeopeTnueckre OCHOBbI XUMUHU

XuMuyeckuit  snemMeHT. AToM. Sapo aroma, HM30TONBL.  DJNEKTpOHHas  00O0JO0YKa.
DHepreTUuecKue ypOBHH, MOIYPOBHH. ATOMHbIC OpOHTal, S-, P-, d-amemeHThl. OCOOCHHOCTH

pacmnpeneneHus IeKTPOHOB MO OpOUTAIAM B aToOMax 3JEMEHTOB IMEPBBIX YETHIPEX NEPUOIOB.
OJeKTpoHHask KOH(UTypalKs aTOMOB

1.2

Ilepnoanueckuii 3akoH u llepuoandeckas cucrema xummuyeckux anemeHTos /.M. Menneneesa.
Ces3p nepuoauueckoro 3akoHa u Ilepuoguueckoit cuctembl XuUMHYECKHUX 3ieMeHToB J[.M.
MenpeneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TPYIIaM U
nepuoiaM. 3HaueHHe NePUOJUIECKOTO 3aKOHA B pa3BUTUU HAYKU

13

1.4

1.5

CrtpoeHue BeliecTBa. XuMU4eckasi CBA3b. BUpl XUMHUYECKOM CBSA3M (KOBaJIEHTHAs! HENOJIsIpHAast
U TIOJIApHasi, MOHHAs, MeTaJunyeckast). MIoHbI: KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHUS
KOBaJEHTHON XUMHUYECKOM CBsI3U (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). BonopoaHast cBsi3b
BajieHTHOCTB. DIeKTpOoOTpUIIATENLHOCTh. CTENEeHb OKUCICHUS

BemiectBa MOJEKYJISIpHOTO M HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUNBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THUIA

Kpuctauimdecko pemérku. IlonsaTue o aucnepcHbIx cuctemax. VICTHHHBIE M KOJIJIOWIHBIE
pacTBOpbl. MaccoBasi [0JIs1 BELECTBA B pacTBOPE

1.6

KJ'IE[CCI/I(bI/IKaI_[I/IH HCOPTaHNYCCKUX COCIUHEHMI. HOMCHKHaTypa HCOPTraHNUYCCKUX BCIICCTB

1.7

XuMuueckas pcaKknus. Knaccmbmcaum{ XHUMHUYCCKUX pCaKI_[I/Iﬁ B HeOpFaHquCKOﬁ )51
OpFaHquCKOﬁ XHMUH. 3aK0H COXpPAaHCHUA MACChbl BEHICCTB, 3aKOH COXPAaHCHUSA U IMPEBPAILLCHHA
SHECPTHUHU ITPU XUMUYICCKUX PCAKIUAX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB




OOparumble peakiuu. XUMHUYECKOe paBHOBecue. DakTOpbl, BIMSIONIME HA COCTOSHHE

1.9
xumMuueckoro pasHosecus. [Ipuanun Jle Ilarense
110 DnexTponuTHueckas auccouuarysi. CHibHbIC U cliabblie AmeKTpoauThl. Cpea BOAHBIX PacTBOPOB
BEIIIECTB: KUCIIasA, HEUTpasbHas, esioyHast. Peakiun noHHOro ooMeHa
1.11 OKHCIIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
2 Heoprannueckas xumus
Hemeramnbl. [lonoxxenune HemetaiioB B llepuomuyeckoidt cucreMe XMMHUYECKHX 3JIEMEHTOB
2.1 .. MenneneeBa u OCOOCHHOCTH CTpOeHHUs aroMoB. dDu3nmyeckue CBONCTBA HEMETAILIOB.
AJUTOTpONIUsSl HEMETAJUIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaeposaa)
XVUMUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJloTeHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa
2.2 U KpPEeMHHS) W HMX COCAUHEHUH (OKCHJIIOB, KHCIOPOJCOACPIKAIIUX KHUCIOT, BOJOPOIHBIX
coenuHeHui). [I[puMeHeHne BaXXHEHIIIMX HEMETAIIIIOB U UX COCTMHEHU I
Meramnsl. [lonoxxenne merauioB B Ilepuonuueckoil cucrtemMe XMMHUYECKHMX 3jeMeHToB J[.M.
23 MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0OYEK aTOMOB MeTauioB. OOrue
¢u3nueckue cBoiictBa mMetamioB. CIUTaBbl METAJUIOB. DIEKTPOXUMHUYECKUN PsiJ HAPSHKCHUN
METaJIoB
XHUMHUYECKUE CBOMCTBA BaXHEHIITMX META/UIOB (HATPUH, KalIWi, KaJIbIMH, MarHui, aJIIlOMUHUM,
2.4 IIMHK, XpOM, JKeNe30, MeAb) M uX coeauHeHui. OOmme crnocoObl MOTyYeHUS METALIOB.
[IpuMeHeHne MeTaIIJIOB B OBITY M TEXHUKE
2.5 ['eneTnueckas CBsi3b HEOPTAaHUYECKUX BEIIECTB, MPUHAJICKAIIMX K Pa3JIMYHbIM KJ1accaM
3 XuUMMS U )KU3HDb
Ponp xumum B 00ECHEYCHHMM SKOJOTHYECKOW, DYHEPreTHUSCKONM W MUIICBOW 0€30MacHOCTH,
3.1 pa3BUTUM MeauUUHBL. [loHSATHE O HaydyHBIX METOAAX IMO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkuuii
[IpencraBnenuss 06 0OOMUX HAYYHBIX MPUHIUINAX TPOMBIIUICHHOTO MOXYYCHHS BaXKHEHIIIMX
39 BelllecTB. YeloBeK B MUPE BEIIECTB M MATE€pUAJIOB: BAKHEHUIIIME CTPOUTEIbHBIE MaTepHUalIbl,
KOHCTPYKIIMOHHBIE MaTepHasbl, KPACKH, CTEKJIO, KEepaMHKa, MaTepuaibl ISl SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpPaJIbHbIC yI0OpEHHS
33 XuUMHS ¥ 3J0pOBbE YEJIOBEKA: IIpaBuila MCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENaparoB, MpaBuia

0€30MacHOr0 UCNOIb30BaHMs IPENapaToB OBITOBOM XUMUHU B TOBCETHEBHOM JKU3HU




KpuTtepun onieHMBaHUA U HOPMBI OLIEHOK 00YYAIOIIMXCS 110 XMMHHU
OtMmeTKka «S».
OTBET IOJIHBIA U IPABUIIbHBIA Ha OCHOBAHUH U3YYEHHBIX TEOPUIL;
MaTepuall U3JI05KEH B OMIPEICIICHHOM JIOTHYECKOM MOCIeI0BATEIbHOCTH
OTBET CaMOCTOSITEIbHBIMH.
OTBet «4»:
OTBET MOJIHBIN U NMPaBWIbHBINA HA CHOBAHUU W3YUYE€HHBIX TEOPHUIA;
MaTtepuasl U3J0KEH B OMPEACICHHON JIOTMYECKOM MOCIeN0BaTEIbHOCTH, IIPU 3TOM JIONYIIEHBI IBE-TPU
HECYIIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.
Otmerka «3»:
OTBET TMOJHBIN, HO IPU 3TOM JIOIYIICHA CYIIECTBEHHA OIIMOKA WJIM OTBET HETIOTHBIN, HECBS3HBIMA.
OTMmeTKa «2».
-IpU OTBETE OOHAPY)KEHO HEMOHMMAaHHE YYaIllMMCS OCHOBHOI'O COJIEpXKaHUs y4eOHOTO MaTepualia HWIIN
JIOTYIIEHBI CYIIECTBEHHBIC OIMMOKH, KOTOPHIC YJAIIUHCS HE MOXKET UCHPABUTh MPH HABOMISIIUX BOMPOCAX
YUYUTENS UM OTCYTCTBUE OTBETA.
QOuenka IKcnepumMenmaibHbIX YMEHUu (1a00pamopHble U NPAKMUYeCcKue 3a0anus)
OreHKa CTaBUTCSl HA OCHOBAHUM HAOJIOICHUS 32 YUAIIUMKCS U TUCBMEHHOTO OTYETa 3a paboTy.
Ot1MmeTKa «S»:
-paboTa BBITIOJIHEHA TTOJIHOCTHIO U TTPaBUIILHO, CACIIaHbI IPABUIILHBIC HAOJIIOICHHS U BHIBOJIBI;
- OKCIIEPUMEHT OCYIIECTBIICH IO IJIaHy C Y4eTOM TeXHUKHU 0€30MacHOCTH U MpaBul paboThI C
BelIeCTBaMH HOOOPYIOBaHHEM;
-TIPOSIBJIEHBI OPTAHU3ALUOHHO - TPYJOBBIC YMEHUS, TTOICPKUBAIOTCS YMCTOTA pabouero Mecra u
MOPATOK(HA CTOJIE, 9KOHOMHO HUCIOJB3YIOTCSI PEaKTHBBI).
OTMeTKa «4».
-paboTa BBIMOJTHEHA MPABUIIBHO, C/ICTIaHbl IPABIILHBIC HAOIIOJACHUS U BBIBOJIBI, HO TIPU ATOM IKCIIEPHMEHT
MPOBEJEH HE TOJHOCTHIO WM JONYIIEHBl HECYIIECTBEHHbIE OINMOKM B paboTe C BelIeCTBAMU U
000py/I0BaHUEM.
OtMeTKa «3»:
-paboTa BHITIOJHEHA MPAaBUIBLHO HE MEHEe YeM HAIlOJIOBUHY WM JOMyIIeHa CYHIECTBEHHAasl OIIMOKa B XOJe
SKCIIEPUMEHTa B OOBSCHEHUH, B 0QOpMIIEHUH PabOThl, B COOJIIOJIEHUN MPaBUJI TEXHUKU OE30MACHOCTH Ha
paboTe ¢ BelecTBaMu U 000pYyJ0BaHUEM, KOTOpasi UCIIPABISETCS MO TPEOOBAHHUIO YUUTEIIS.
OTtmeTrka «2»:
-ONyLIeHbl OoJjiee JBYX CYIIECTBEHHBIX OUIMOOK B XOJE: 3KCIEPHMEHTa, B OOBSACHEHUHU, B O(OPMIICHUU
paboThl, B COONIOJACHUM TMPaBWUJI TEXHUKU O€30MAacHOCTH MpH paboTe C BElIeCTBAMU U OO0OpYIOBAaHHUEM,
KOTOPBIC YUaITUUCA HE MOXKET UCTIPABUTH JaXKe 10 TPEOOBAHUIO YUUTEIS;
-paboTa He BBIMIOJIHEHA, Y YYalIerocsi OTCYTCTBYET SKCIIEPUMEHTANIbHBIE YMEHUSI.
Quenka ywenui pewiams pacuemusle 3a0aqu
OtmeTka «5»:
-B JIOTHYECKOM PACCyKIACHUH U PEUICHUH HET OMUOOK, 3a/1aya pellieHa palioHaIbHBIM CIIOCO00M;
Otmerka «d»:
-B JIOTUYECKOM PACCYXJICHUH U PEUICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajjaua pelieHa
HEpaIrMOHAIBHBIMCIIOCOOOM, WJIH JIOMYIIEHO HEe 0oJiee ABYX HEeCYIIECTBEHHBIX OIIMOOK.
Otmerka «3»:
-B JIOTHYECKOM PAaCCYXJIEHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEeHA CYIIEeCTBEHHAsl OIIMOKa B
MaTeMaTUYeCKUX pacyeTax.
OtmeTka «2»:
-MIMEETCS CYIIECTBEHHBIE OITUOKHY B JIOTHYECKOM PACCYKJICHUU U B PEIICHUH.
-OTCYTCTBUE OTBETA HA 3aJIlaHUE.
Quenka nucb MeHHbIX KOHIPOIbHbIX PAdont
OtmeTka «5»:
-3aJJaHUs BBITIOJIHEHBI MIOJTHOCTHIO M TTPaBUIILHO, BO3MOKHA HECYIIIECTBEHHAS OINOKA.



OTMeTKka «4»:
-3aJJaHUs BHITIOJIHEHBI HE TIOJTHOCTHIO WIIH JIOMYIIIEHO HEe 00Jiee IBYX HECYIECTBEHHBIX OIIHOOK.
OTMeTKka «3»:

-paboTa BBINOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JAOMYIEHA OJJHA CYIIECTBEHHAs OIIMOKA U IPU 3TOM
JIBE-TPUHECYIECTBEHHBIC.
OTmeTKa «2»:
-paboTa BBINIOJTHEHA MEHBIIIE YeM HANIOJOBUHY HUJIH COAEPIKUT HECKOJIBKO CYIIIECTBEHHBIX OIIHNOOK.
-paboTa He BBINOJIHEHA.
[Tpu orieHKe BHIMOTHEHHS MTUCbMEHHOW KOHTPOJIBHOU PaboThl HEOOXOAMMO YUHTHIBATH TPEOOBAHHUS
eauHoro opdorpaduueckoro pexxuma.
Quenka mecmogovlx padom
OtmMmetka «5» craButhes mpu BeinosHeHnu 90%-100%
Otmetka «4» ctaBuThes pu BeimosHeHnu 70%- 89%
Otmetka «3» ctaBuThes rpu BeimosHeHn:n 50%- 69% OTtmeTka «2» cTaBUTHCS NP BbIoJHeHUH MeHee 49%
Quenka pedhepama
Pedepar orierrBacTCs 10 CIIETYIOIIAM KPUTEPHSIM:
* coOmroicHue TpeOOBaHUH K €ro 0(OPMIICHHIO;
* HEOOXOIMMOCTh U JIOCTATOYHOCTH ISl PACKPBITHUS TEMBI IIPUBEICHHON B TeKcTe pedepara nHPOpMAIIHH;
* yMeHHE 00y4JaroIerocsi CRB000IHO U3JIaraTh OCHOBHBIC UJICH, OTPAKCHHEIE B pedepare;
* CIIOCOOHOCTh OOYYAIOUIErocsi MOHATh CYTh 3aJaBA€MbIX YYHTENIEM BOIPOCOB U CPOPMYIHUPOBATH
TOYHBIC OTBETHI HA HUX.



OneHoYHBIC MAaTePHAJIBI

Pazpaborannsie yuntenem KMMeI SBIsIOTCS 9acThio paboueil mporpamMMbl, HO B pabo4yio MporpaMmy He
BCTaBJIAIOTCS, HAXOJATCS y YUMUTENA-IPEIMETHUKA B OyMa)KHOM M 3JIEKTPOHHOM BMJE M Y 3aMECTHTENs
qupeKkTopa 1o YBP B 35IeKTpOHHOM BUJE U UCIIOJIB3YIOTCS YUUTEIIEM C LIEJIbIO IIPOBEPKU YCBOCHHUS MaTepHalla.



®opmbl yuéTa padoyeii mporpaMMbl BOCIIMTAHUSA
B padoueil mporpamMmme 1Mo XuMuu

Pabouast mporpamma Bocrimtanuss B MBOY «Crenanenckas COILL» peanusyercs B TOM 4YUCIIE W 4Yepes
MCIOJIb30BAHUE BOCHUTATEIBHOTO MOTEHIMAA YPOKOB XMMHUHU. DTa paboTa OCYIIECTBIISETCS B CIEAYIOIIUX
dhopmax:

. IloOyxnenue oOyuaromumxcs coOI0AaTh Ha YpOKe OOIICTIPUHATHIE HOPMbI TOBEJCHHS, TIpaBUiIa OOLICHUS
CO cTapmuMHu (MEAArOTHYECKUMHU pPAOOTHUKAMH) M CBEPCTHUKAMU (OOYYAIONIMMHUCS), MPUHIUIBI y4eOHOM
JTUCLUIUTMHBI U CAMOOPTaHU3aIIH.

— [IpuBrneueHne BHUMaHUs OOYYaIOIIUXCS K IIEHHOCTHOMY AacCHEeKTy M3Y4aeMbIX Ha ypOKax IpeIMETOB,
ABJICHUH, COOBITHI Yepe3: JEMOHCTpAalMI0 OOy4YaromUMCS IPUMEPOB OTBETCTBEHHOTO, TIPaXKIAaHCKOTO
MOBEJICHUSL, TIPOSIBIICHUS YEJIOBEKOIOOMS U 100pOCepIeUHOCTH

— oOpaieHrie BHUMaHHS Ha HPABCTBEHHBIC ACIIEKTHI HAYYHBIX OTKPBITHH, KOTOPBIC M3y4YarOTCS B JTAHHBIN
MOMEHT Ha YpOKE; Ha SPKUX JAesATeNIel KyJIbTYphl, YUEHBIX, OJUTUKOB, CBA3aHHBIX C M3Y4aeMbIMU B JAHHBIH
MOMEHT TE€MaMH, Ha TOT BKJaJ, KOTOPbIH OHM BHECIM B pPa3BUTHE HAIIeW CTpaHbl U MUpPA, HA JOCTONHBIC
MOJIpaYKaHUS IPUMEPHI UX JKU3HU, HA MOTUBBI UX TIOCTYIIKOB;

— HCIIONIb30BaHME Ha YPOKax WH(OpMAIUH, 3aTparuBaroIleii BYKHBIC COIMATbHBIC, HDABCTBEHHBIC, ITUICCKHC
BOMPOCHI

. Hcnonp3oBaHue BOCITUTATELHBIX BO3MOXKHOCTEH COAEPIKaHHS y4eOHOro rnpeamera Uit GOpMHUPOBAHHS Y
00y4aroIuXCcsi POCCUUCKUX TPAJAUIUOHHBIX JTYXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX ILIEHHOCTEH uepes
OJI00P COOTBETCTBYIOIIMX TEKCTOB JUTSI YTCHUS, 3a/1a4 JUIS PEIICHHMSI, TPOOJIEMHBIX CUTYAIHiA Ui OOCYXICHUS B
KJ1acc.

. WuunuupoBaHne oOCYXKICHHI, BBICKA3bIBAHWN CBOCTO MHCHHS, BBIPAOOTKA CBOETO JIMYHOCTHOTO
OTHOIIEHUSI K U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM.

e BkioueHHe B ypOK UTPOBBIX MPOIEAYP, KOTOPHIC MOMOTAIOT TOICPKaTh MOTHBAIMIO OOYJAIONINXCS K
MONMYYCHUIO 3HAHUW, HAJKUBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHWM B KJacce, IOMOTraroT
YCTaHOBJIEHUIO JOOpOKeNaTeIbHON aTMochephl BO BpeMsl YpOKa.

e [IpumeHeHue Ha ypoke WHTEPAKTHUBHBIX (POpPM pabOTHI, CTUMYIHUPYIOIIUX MO3HABATEIbHYI0 MOTHBAIIHIO
00yUaroIInXCsl.

e [IpumeHenue rpynmoBoil pabOThl WU PabOTHI B Mapax, KOTOPhIE CIIOCOOCTBYIOT Pa3BUTHIO HABBHIKOB
KOMaHTHOW pa0OThl U B3aUMOJEUCTBUIO C IPYTUMHU O0YYarOIIUMHUCS.

e BriOop u ucmonp30BaHHE Ha ypOKax METOJOB, METOAMK, TEXHOJOTHH, OKa3bIBAIOIINX BOCHUTATEIBHOE
BO3/ICHCTBUE HA JTMYHOCTH B COOTBETCTBUU C BOCTIMTATEIHHBIM HI€AJIOM, TIEJIBIO U 33/1a4aMH BOCTIUTAHUSI.

e VHuUUMUpOBaHHWE U MOJIEPKKA UCCIEAOBATENHCKON NEATENFHOCTH MIKOJHHUKOB B (hOpMe OpraHu3aiiuu
TPYIIIOBBIX W WHIUBUAYAIBHBIX HCCIICAOBAaHUN (MUHH-UCCIICIOBAHNI), BKJIIOUCHHE B YPOK Pa3TUYHBIX
UCCIIEIOBATeNIbCKUX 3afJaHUid M 3a4ad), 4YTO JaeT BO3MOXKHOCTh OOydarouMmcs MpUOOpPEeCTH HAaBBIKU
CaMOCTOSITEJIFHOTO PELICHUs] TEOPETUYECKON MPOOIIEMBl, T€eHEPUPOBAHUS M OPOPMIIEHHS] COOCTBEHHBIX TMIIOTES,
YBOKUTEIHFHOTO OTHOILIEHHS K YY)XUM HWAESM, MyOJUYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHUS U OTCTaWBaHUS
CBOEU TOYKH 3PEHUS.

e VYCTaHOBIEHHE YBAXKUTENIBHBIX, TOBEPUTEIBHBIX, HEPOPMATHHBIX OTHOIICHUN MEXIy Y4HUTEIeM U
y4E€HUKaMH, CO3/IaHUe Ha YPOKaX SMOIIMOHATILHO-KOM(OPTHOM Cpebl.
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