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1. [loAcHUTEILHAA 3ANTHCKA

Pabouas nporpaMMa yaedHOro npeaMera « XuMuax (DasoBblid ypoRCHL) paspadoTaHa

B COOTBCTCTBHH C:

— MeaepalbHBIM - FOCYIAPCTECHHBIM  0DPa3oBaTEIBHBIM  CTAHIAPTOM  cpeanero  odmero
00PAZOBAHHA, VTBEPHIEHHBIM  npukaszoM  Muuucrepersa obOpaszosanus M Haykn  Poccuiickon
Qenepaunn o1 17 maa 2012 roga Ne 413 (geficTeyromas peaakim:)

¢ yaérom:

~ TpHMepHOil  ocHORHOIT oDpazoraTenkHOM nporpaMMel  cpenHero obmero odpazoRaHus,
oM00peHHoil  pemeHHeM  elepankHOTO  YUeDHO-METOAHYECKOT0  O0BeIHHEHHA 1o o0meMy
oOpazosaHHo (npotokoa ot 28.06.2016 Ne 2/16-3).

B cHcTreme ecTecTReHHO-HAVMHOTO OOpAz0BAHMA XHMHA Kak vueOHRIH mpejMer zaHWMaeT
BAWKHOE MECTO B NOZHAHUH 3aKOHOB NPHUPO/bL, (GOPMHPOBAHHM HAYYHOH KAPTHHBI MHP4d, XHMHYECKOH
IPAMOTHOCTH, HEOOXOUMOI AN NOBCEIHEBHOH KHIHHM, HABBIKOE 3IOPOBOTO M OE30MacHoro s
YCIOBCKA H ﬂHp}“j{ﬂ[ﬂ'lﬂﬂﬂ Cro Ccpeikl IJEI.'IHBEI AH3IHH, a TAKKC B BOCIHTAHHH YKOI0THYSCKOH ENIIBTYPEI,
(hOpPMUPOBAHHH CODCTBEHHOH MO3HUHMH 110 OTHOLWEHHK K XUMHYeCKOH HHpOPMALHK, HoIydaeMol 13
PasHBIX HCTOYMHHEOR,

Y CIemnocTs H3YHYCHHA }-"—IEEHGF{} npeaMeTa CeAzaHa ¢ OBIAICHHCM OCHOBHBIMH ITOHATHAMHA
XHMHH, HayMHBIMH (DAKTaMH, 3aKOHAMH, TCOPHAMH, MPHMCHECHHEM MOMYYCHHBIX 3HAHHH NPH PEIICHHH
NpakTHYECKHX 3a/1a4.

B cooreercreun ¢ GI'OC COO xumua wiyqaercs Ha DA30BOM YPOBHE.

Mayuenne xuMuM Ha DA30BOM YPORHE OPHEHTHPORAHO Ha obecrnievenne odmeodpazoBaTenkHON
H ODLWEKYIBTYPHOH NOAI0TOBKY BhIIIYCKHHKORB.

Coaepaanne Da30BOTO KypPCca MO3BOIAET PACKPHITE BEIYIIME HAEH H OTJEIBHBIE TOJIOKEHHA,
BAKHBIC B IMO3HABATCILEHOM H MHPOBO33PCHYCCKOM OTHOIICHWH: 3aBHCHMOCTE CBOHCTB BCIICCTB OT
COCTABA M CTPOEHHA; OOYCIOBIEHHOCTE NPHMEHEHUA BELIECTB MX CBOHCTBAMM. MaTepHallbHOE
EAHHCTEO HEOPTAHWYECKHX H OPraHHYECKHE BEMIECTR; BOIPACTANIIAA POIE XHMHH B CO3JaHHH HOBBIX
MIEKAPCTE H MaTePHAIIOB, B 9KOHOMHH CBIPEA, OXpale OKpYKaKIIeH cpe/kl.

Hayuenue npeaMera « XMMHA» B HAcTH (DOPMUPORAHHUS Y YYAIIHXCA HAYYHOTO MHPOBO33PEHIA,
OCBOCHHSA GEU.IEHB,}"IH}.-IH MCTOOOB NMO3HAHKHA, 4 TAKHRS NMPaETHYCCKOrD NMPHMCHCHHA HAVUHBIX IHAHHH
OCHOBAHO HA MEXKNPEJIMETHRIX CBAIAX ¢ NpeaMeTaMH obiacTell ecTecTBEHHBIX, MaTeMaTHHeCKMX H
I'YMaHHTAPHBIX HaVK.

Cornacno y4ebHOMY IUIaHY Ha H3VdeHHe XHMMHH (0a30BbIH YPOBEHB) Ha YPOBHE CPEAHEro
obmero oOpazoraHna oTBOAMTCA B Heaemo | gac g 10-11 kmaccax.

Cpok peandsallii mporpaMMel 2 Toja.

2. lInanupyemMeie pesyiabTaThl OCBOCHHS YYeDHOTo NpeaMeTa « XHMHSD)

2.1, JInunocTHbIe pe3yibTaThl B cepe oTHOMCHRIT yHammxen K cede, K CBOEMY 310POBBID,
K MO3HAHHIO cedn:

— OPHCHTALUHA YYallUXCcd Ha JOCTIGKCHHE INHYHOTO CYACTBLA, pPealH3alHi0 MO3HTHBHBIX
AHIHCHHBIX TIEPCTIEKTHE, HHHIHATHEHOCTE, KPEATHEHOCTE, MOTOBHOCTE H C]'II:IC'IJEFT-I[}CTE K THHYHOCTHOMY
CaMOOTIPEIeIEHHID, COCOOHOCTE CTABHTE LETH H CTPOUTE AH3IHEHHBIE TUIAHEI;

— TOTOBHOCTE M CHOCODHOCTE obdecneddThs cede M CROMM OIH3IKHM ,.'J,UETUHH}I‘I-U HH3IHL B
MpoIecce caMoCTOATENBHOM, TROPYECKOH H OTBETCTREHHOH NEATETRHOCTH,

FOTOBHOCTE H CHOCODHOCTE YHAIIHUXCH K OTCTAHBAHHID JIHHHOTID JOCTOHHCTEA, CODCTREHHOTO
MHCHHA, TOTOBHOCTE H COCODHOCT BI:I}]HﬁHTI:IEElTI: E(]ﬁﬂTBUHI—I}"Iﬂ MOFHOHEY T OTHOWMCHHKEY K
ODMIECTREHHO-TIONHTHYCCKHM  COOBITHAM TIPOLIIOTO W HACTOALIETD HAa OCHOBE OCOIHAHWA, W
OCMBICIIEHUA MCTOPHH, IYXOBHBIX LEHHOCTEH M JOCTHAESHHIN HALLEH CTPAaHbI;

— TOTOBHOCTBH H CHOCODHOCTE YYANIHXCH K CAMOPA3IBHTHIO H CAMOBOCIIHTAHHIO B COOTBETCTBHH
¢ ODIICYETOBEYECKAMH  IEHHOCTAMH H  HIcalaMH TIpaxkJaHckoro  o0mecTsa, MNoTpedHOCThH B
(hH3IHHECKOM CAMOCOBEPIIIEHCTROBAHNH, 3AHATHAX CTIOPTHRHO-03I0POBHTEIIBHOH JIEATETEHOCTER;
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— IIPHHHTHE H PE:—.‘L.'IHEHI.I,HH LlEHHL'!(JTE’ﬁ ?.;],DPDBDI'D H EEHDIIH.EH(JI'U L'!Efpiﬂ-.’:i HHIHM, GE]]E}KI-IDE..
OTBETCTRCHHOE M KOMIETCHTHOE OTHOLIEHHE K COOCTBCHHOMY (PM3MYECKOMY H MCHXONOTHUYCCKOMY
3N0PORLIO;

— HE]'IPHHTH!E RpE;I,HhT]{ I'IpHHhI'—IEH: H}’pEHIIH, WDTPEE;,I’IE!HHH ITKOTQA, H.EI,I]HDTHICGE,

JIHuHoCcTHBIE pe3vILTATEI B cepe oTHOIEHHH vyamuxes k Pocenn kak k Poaume
(OTevecTBY):

— POCCHHCKAd HISHTHYHOCTh, CMOCOOHOCTE K OCOZHAHHKY POCCHHCKOH HISHTHYHOCTH B
HNOJHEYIIBTYPHOM COLHYMC, HYBCTBO NPHYACTHOCTH K HETU}]HHU—K}-‘IILT}'PHDH DELLLI-HJ[.‘TH pUEEHﬁEHﬂI'ﬂ
Hapoa u cy/akbe PoccHi, maTpHOTHIM, TOTOBHOCTE K CayaeHH0 OTeMecTBY, €ro 3anmTe;

.]-III‘IH[IETHI:I'I: PE3YARTATHI B Eq}l‘pl‘ [Fl'HDI]I[."HHﬁ YHALIHXCH K 3AKOHY, 1OCY/1apcTeyY H K
IrPpaEIaHCKOMY 0DIIECTRY:

— TPaKIaHCTBCHHOCTL, TPakIaHCcKas [MO3HIHA  AKTHBHOTO MW OTBETCTBCHHOIO  4NeHa
poccHiickoro odIecTBa, OCOZHAKIIEID CBOH KOHCTHTYUHOHHBIE NpaBa v 0DA3aHHOCTH, VBAKAIOLE!O
3AKOH M [PaBONOpPAIOK, OCO3HAHHO  NPHHAMAKMIErO  TPAAHIIHOHHBIE  HAIHOHAIBHEIE H
00IIEYENOBCYECKHE TVMAHHCTHYCCKHE MW JIEMOKPATHYECKHE [EHHOCTH, TOTOBOTO K YYACTHIO B
OOIECTREHHON WHIHH]

— MNpPH3IHAHHE HEOTYVKIAEMOCTH OCHOBHBIX NMpak W cRODOJ YENOREKA, KOTOPRIE NMPHHALTEKAT
KFDK;I,HM}" orT [JU}I{;I,EHHH.. MTOBHOCTE K D{:}"LI.I;E{:TE.I'IEI-IHH] Eﬁﬁ{:TBEHHLI}L I'IP:-iE H Cﬂﬂﬁﬂﬂ, 5{1':1 HHP}TI.IJEHHH
npag H cBODO JPYTHX NTHIL, TOTOBHOCTE OTCTAMBATH CODCTREHHRIC npaga M CBODOILI YCTORCKA H
IPAKAAHHHA  COMNMACHO ODILENPHIHAHHBIM [IPHHLHIEAM W HOPMAM  ME#KIAVHAPOAHOIO INpaBa M B
COOTBETCTEHH C KﬂHETHT}"LI,HEﬁ Poccuiickoi mEﬂEpEILIHH, NpaBOEAd H MOJIHTHHECKAA I'PAMOTHOCTE,

— MHPOBO3IPEHHE, COOTBETCTBYIONICE  COBPEMEHHOMY  YPOBHID  PA3sBHTHA HAVKH H
O0IIECTBEHHON NPaKTHKH, OCHOBAHHOE HA JHAIOIE KYILTYVP, a Takke pasivudbix  dops
OONIECTREHHOTO COZHAHNA, OCOIHAHHE CBOEM0 MECTa B MUTHEYITETYPHOM MHpPE;

— HHTEPHOPHIAIHA HCHHOCTEH MEMOKPATHH H COIHAIBHOH CONHAapHOCTH, TOTOBHOCTE K
JIOTOBOPHOMY PETYITHPOBAHHKD OTHOWIEHHH B TPYINNE HIH CONHAIIBHOH OPraHn3alym;

— TOTOBHOCTE YYAIIHXCH K KOHCTPYETHRHOMY VYACTHIO B TIPHHATHH PENIeHHH, 3aTpardBarnmx
HX I'l]'JElBﬂ H PII-ITCPC{JI:I, B TOM YHCIIC B pElEJ'IH'-II-ILI.‘-.’. {I]{JPMHK ﬂﬁl.l_IC{:TEEI-IHDfi {JEMUU]'}FHHHHFJLIHH,
CAMOYTIPARICHIA, OOIISCTRCHHO 3HAYHMOM JICATCIIBHOCTH,

INPHBEPHEHHOCTE  MAEAM  MHTEPHALHOHAIMIMA, ApyAObL, PABEHCTBA, BIaHMOIIOMOLIY
HE[]'}E},‘IDE; BOCITHTAHHE }"HEH{HTE.ITLHI.'.III"G OTHOINICHHA K HELIIHGHMHHUM}-’ ,-'I,DI'_‘THHHETH}’ .'II-i.'.l,..'I;EITI:I HX
YYRCTRAM, PETHTHOAHBIM VOCHK TCHIAM;

= T'OTOBHOUTE YHALIHXCH NpoOTHEOXCTOATE HASOII0I'HH AECTPpEMHIEMA, HAallHOHATH3MA,
KceHO(poOHI; KOPPVITIHN, THCKPHMIHAILIAH 10 COIIHATRHEIM, PEeTHTHOIHEIM, PACORBIM, HAIIHOHATLHEIM
NPH3HAKAM H APYTHM HETATHBHBEIM COLHANLHEIM SBIICHIAM.

JIHUHOCTHEIE Pe3VILTATEI B cpepe OTHOMEHHH YYAIIHXCHA ¢ OKPYARANIMHMHE JH0ILMH:

— HPaBCTBEHHOE CO3ZHAHHE H MOBCACHHE HA OCHOBE YCBOCHHHA ODIIEYETOBCUECKHY LEHHOCTEH,
TMIEPAHTHOTO COZHAHHA H TMOBCACHHA B NMOIHEYIBTYPHOM MHPC, TOTOBHOCTH H CMOCOOHOCTH BECTH
JHANOT € JPYTHMH JIKJIBMH, JOCTHTATE B HEM BIAHMOINOHHMAHHA, HAXOIHTE OOIIHE [ETH H
COTPYAHHYATE JJIA HX JOCTHARCHHA]

— TPHHATHE TYMaHHCTHYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAKHMTENBHOE H J00poKenaTe bHOe
OTHOMIEHUE K IPVIOMY YEIIOBEKY, €ro MHCHHID, MHPOBO33PEHHID,

— {JJIDEUﬁH{JCT]:- K {:DIIEPE}KHBHHH}U H {I.J(JPMI{I]DEH_HHE THOZHTHEHOID OTHOMICEHHA K JIKVAM, B TOM
THCIIE K JTHIIAM ¢ OTPaHHYeHHBIMHA BOIMOKHOCTAME 3I0POBEA H HHBAITHIIAM; ﬁE[]ﬂmHﬂE. OTBETCTBEHHOE
H KOMIETCHTHOC OTHOLICHUE K (PH3HYCCKOMY H NCHXOJ0MHYMCCKOMY 340POBBIO APYIHX JIIOACH, VMCHHE
OKASBIBATE I'IE[‘.IBI!»,"I-I.'.Il MOMOIIT R

— (POPMHPOBAHWE BBLIPAKEHHOH B TMOBSACHWH HPABCTBEHHOH TMO3WUMH, B TOM  YHCIE
CHOCODHOCTH K COZHATENLHOMY BhIDOPY A00pa, HPABCTBEHHOID CO3HAHHUH W NOBEIEHHH HA OCHOBE
YCROCHHA ODIEYENOREUECKHX IIEHHOCTEH M HPABRCTBEHHEIX YVRCTE (9Y€CTH, J0NTA, CIpPARETHROCTH,
MHJIOCEPANA H ApYAeo0ns );

— pﬂ.’iHHTHE HﬂMI‘IﬂTﬂHIIHﬁ C{!T]'}}-’}IHH“EET’H}] CO EH-EI]ETHHHEMH, JETEMH MITAIITETO Hﬂ'}[}aﬂﬂ,
B3POCIBIMH B 00pasoBaTelIEHOH, OOIIECTREHHO MMONE3SHOH, YUeOHO-HCCIeI0BaTENBCKOH, TPOSKTHOH H
APYIrHX BHIOAX JCATCITEHOCTH.
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JIHUHOCTHEIE Pe3yILTATEI B clpepe OTHOIMIEHHH YYANIHXCH K OKPYAAIIIEMY MHPY, KHBOH
NpHpoae, XyIo&ecTEBeHN0I KyabTYpe:

MHPOBO33PEHUE, COOTBETCTBYIOLLCE COBPCMCHHOMY YPOBHIO PAasBHTHA HAYKH, 3HAYMMOCTH
HAYKH, TOTOBHOCTBE K HaVIHO-TEXHWHYECKOMY TROPHMECTRY, BAAJEHHE OOCTOREpHOH mudopmanmeii o
NepeaoBLIX JOCTHACHWAX W OTKPBITHAX MHPOBOH M OTCUECTBCHHOH HAYKH, 3aUHTEPECOBAHHOCTH B
HAYTHEIX 3HAHHAX 00 YCTpOHCTRE MHpa W oDIIecTRa;

— TOTORHOCTE H CTMOCODHOCTE K 00pazoBRaHWK), B TOM WHCIOE caMo0oOpa3oBRaHHMI0, Ha
NPOTAKEHHH BCeH JKM3HM; COIHATE/LHOE OTHOLIEHHE K HEeNpPephlBHOMY 00PA30BAHHIY KaK VCIOBHIO
VCTIEITHOI MpodeccHOHATBHOI W 00IIeCTEEHHOH IeATETEHOCTH;

IKOOIHYECKAs KyJIbTypa, DCpeaHoc OTHOLWCHHA K POAHOH 3eMie, NPUPOAHLIM DoraTcream
Pocenn u MHpa; NOHHMaHME BIAHAHMA COLMATBHO-3KOHOMHYECKHX [POLECCOB Ha  COCTOAHME
NPHPOIHOH W COUMANBLHON cpeibl, OTBETCTBEHHOCTL 33 COCTOSHHE MPHPOAHLIX PECYPCOB; YMEHHS W
HABBIKH PASYMHOIO HPHPOLONOIB30BAHNSA, HETEPIHMOE OTHOLIEHHE K JAeHCTBHAM, NPHHOCALLHM Bpel
IKOIOTHH; TIPHOOPETEHHE ONBITA IKOIOT0-HANPABIEHHOH IEATENBHOCTH;

— ACTETHYECKOE OTHOLICHHA K MHpPY, TOTOBHOCTL K  3CTETHYECKOMY 0OVCTpoiicTBY
coOCTBEHHOTD DRITA,

JInuuocTHbIE Pe3yaLTATH B chepe 0THOIEHHl VYAIIHXCH K CeMbe H POAHTENSM, B TOM
YHC/IEe NOAr0OTOBKA K CeMelHOH KH3HN:

— OTBCTCTECHHOE OTHOIICHHE K CO3JaHMK) CEMBHM HA OCHOBC OCO3HAHHOTO MPHHATHA IICHHOCTCH
CeMENHOH MHIHN;

— MOJMOKHTENLHBIH 00pat CeMbH, POJHTENLCTEA (OTUOBCTEA H MATEPHHCTEA), HHTEPHOPH3ALHA
TPAIHIHOHHLIX CEMEHHBIX [[EHHOCTEH.

JIM"HOCTHBIC pe3yabTaThH B cpepe OTHOUICHHS YHAIIHXCH K TPYAY, B cdepe conHalIbHO-
IKOHOMHYECKHY OTHOIIEHHii:

— YBaKeHHE KO BeeM (opMaM coDCTBEHHOCTH, TOTOBHOCTE K 3alllHTE CBOCH coDCTBEHHOCTH,

— OCO3HAHHBIH BROOP Oyvaymeld npodeccnd Kak nmyTh W cnocod peannsanmui coOCTREHHBIX
KHIHEHHBIX TIAHOR;

— TOTOBHOCTB YHALIHXCA K TPYAOBOH NpO(eccCHOHATBHON JCATCIBHOCTH KdK K BO3MOMKHOCTH
VHACTHA B PCUICHHH JHYHBIX, ODIIECTRCHHEIX, TOCY/IaPCTRCHHEIX, 00IICHAIMOHATEHBIX TPOHICeM,

HOTpedHOCTL TPYAHTLCH, VBAKEHHE K TPYAY H JIOAAM TPyId, TPVAOBBIM JOCTHMEHHAM,
A00pOCOBECTHOE, OTRETCTEEHHOE H TEBOPHMECKOE OTHOIIEHHE K PA3HBIM BHIAM TPYIOBOH JEATENBHOCTH;

— TOTOBHOCTE K CaMoOOCHyKHBAHHIO, BEIKYafs oODy4YeHHEe W BRIIOJIHEHHE JIOMAalIHHX
00A3aHHOCTEH.

JInauocTHEIE pe3yaLTATH B cepe PHINYECKOTO, MCHXOIOTHYECKOT), CONHAILHOTO H
AKATEMHYECKOro HJaronoy4us y4almxcs:

— (hpHzMYecKoe, SMOIHOHATIEHO-TICHXOJOTHYECKOE, COLMANEHOE ONaronolydue y4allHxcad B
KHIHNH  00Pa3oBaTeNBLHOH OPraHu3aliy, OWYIIEHHEe [IeThMH Oe30MacHOCTH H  MCHXONOTHYECKOTo
kosMopTa, HHpOpMAIHOHHOH De30NacHOCTH.

2.2, MeranpeaMeTnbie pe3yibTAaTbl 0CBOCHHA BLINYCKHHKAMME HA YPOBHE CpeaHero
obero oGpazoBEaHRA MPOTPAMMBI IO YHEOHOMY MPEIMeTY « XHMH?:

MeranpeMeTHEIE  pe3VIRTATEL  OCBOGHHA  OCHOBHOH  00paioBaTenbHON — NPOrpamMMEl
MpeICcTABICHEl TPEMS TPYIIITaMH YHHBCPCANEHEIX VaeOHBIX aeiicTeril (VY ).

PeryasTuensie ¥ V]I:

— CAMOCTOATENBHO ONPEAenaTh LENH, 3aJaBaTk NapaMerpbl H KPUTEPHH, MO KOTOPBIM MOKHO
OMPEaeTHTh, YT LEh JOCTHIHYTA;

— OUEHHBATL BOAMOKHBLIC TMOCACACTBHA NOCTHACHHA MOCTABICHHOH 1LETH B NEATENLHOCTH,
COOCTBEHHOH HKH3HH H HHIHN OKPYKAKIMIHX H/IEH, OCHOBLIBAACE HA COODPAKEHHAX YTHKM 1 MOPAJIH;

— CTaBUTHE W (pOpMyIHpOBaTE COOCTBCHHBIC 3a7a9i B 00pa3oBaTelNbHOH JICATEILHOCTH H
HHIHEHHBIX CHTYALMAX

— OIEHHBATL PECYPCHI, B TOM YHCIIE BPEMA H JIPYTHE HEMATEPHANBHBIE PECYPCBI, HEODXOIHMEIE
IS TOCTHAKCHHS TOCTABICHHOH LIETH;
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~ BHIOMpATE NYTE JOCTHXKEHHA 1I&JH, TUIAHHPORATE pPeElNIeHHe TIOCTARIEHHBIX  3aj1ad,
OITHMHIHPYAE MaTCpHAIBHBIC H HEMATCPHATEHBIC 3aTPAaTHI,
~ OpraHW30BBIBATE S(PEKTHEHBIH TMOWCK PECYPCOB, HEOOXOAMMBIX U1 JOCTHHEHHA

NOCTARICHHON 1SN,

= COMNOCTABIATE I'IﬂJ'I}"'lEI-IHI:IITI ]'JE'.-!-}’JII:.TE[T JACATENEHOCTH © NOCTABRIEHHOH '.'!El]'}ElI-IE'E HETEHRD.

Moznasarensnsie VY 1

~ HCKATB W HAXQJHTE 0DOONIEHHBIE CNOCODE pPeIeHHs 3a7ad, B TOM HHCIE, OCYINECTRIATE
pazBepHYTHI HHOQOPMAIIHOHHEIH MOWCK H CTABHTE HA €70 OCHORE HOBHIE (VieOHBIE H MMO3HARATENLHEIE)
3a1a4H;

KPHTHYECKH  OLCHHUBATE M HHTCPHIPETHPOBRATE  MHGOpManmip ¢ MO3HLIHIA,
pacnosHaBaTk H (PMEKCHPOBATE NPOTHBOPEHHA B HHPOPMALMOHHBIX HCTOYHHKAX,

HCTIOIB30BATE  PasJIHYHBIC  MO/ACALHO-CXEMATHUECKHE CpeacTBa IS [peacTaBIcHHA
CYWECTBEHHBIX CBA3ZCH M OTHOLIEHHI, a TaKKe NPOTHBOPEYHil, BBLIABIEHHBIX B MH(QOPMALMOHHBLIX
HCTOYHHKAX

— HAXOJHTE H HNPHBOIHTE KPpHTHHCCKHE daplyMCHTBI B OTHOLICHHH ,-'J,EFI{JTBHE H {J}-'H{..'J;EHHE
JIPYTOTO; CIOKOHHO H Pa3yMHO OTHOCHTRCA K KPHTHYECKHM 3aMEuaHHAM B OTHONIEHHH CODCTBEHHOTO
CYRICHHS, PACCMATPHBATE HX KaK Pecype COOCTBEHHOTO PasBHTHA,

~ BBIXOJHTE 3d PaMKH y4eDHOTO NpeIMeTa M OCYIIECTRIATH eIeHaNnPaRIeHHBIH MOHCK
BOZMOAKHOCTEH /18 LIHPOKOTO NepeHoca CPeacTB H CrnocoDoB ACHCTBHA;

— BBICTPAHBATE HHAHBHAYAILHYH) ﬂﬁpﬂfﬁﬂﬂﬂTEﬂLH}"lﬂ TPASETOPHHY, YHHTRIBAH OI'PAHHYEHHA CO
CTOPOHBI JAPYTHX YYACTHHKOR W PECYPCHRIE OTPAHHYEHNA;

— MEHATE H VIEPAHBATE PAIHEIE TIO3HITHH B MO3HARATENRHOH JIEATENRHOCTH.

KomMynugaTuensie ¥V /1:

— OCVHIECTBIATE JCIOBYHY KOMMYHHEAIHKY KdK CO CBCPCTHHRAMH, TadK H CO B3pOCibIME {K.’:ll'[
BHYTPH 00pasoBaTeILHOH OpraHH3allid, Tak W 3a e MperenaMH), noAdHpaTk MapTHEPOR U4 JAEI0BOH
KOMMYHHKALHHA HCXO8 W3 cO0DpakeHHH pe3yIbTaTHEHOCTH B3aUMOJICHCTBHA, 4 HE THYHBIX CHMITATHIA;

— TIPH OCVILECTBICHHH TPYNNOBOH padoThl OBITE KK PYKOBOIHTENEM, TAK H YWICHOM KOMaHIbI
B PA3HBIX POJAX (FeHepaTop HiaeH, KPHTHE, HCITOIHHTE b, BRICTYIAKMUMH, IKCIEPT U T.1.);
KOOPJHHHPOBATE MW BHIMOAHATE padOTy B YCAOBHAX PEealkHOTO, BHPTYANRHOTO W
KOMOHHHPOBAHHOID B3AHMOICHCTBHA;

— PasBEPHYTO, JOTHYHO H TOYHO H3NArark CBOK TOYKY 3PEHHA C HCIOIB30BAHHEM AIEKBATHBIX
(VCTHBIX H ITHCEMEHHBIX ) A3LIKOBBIX CPEICTE;

~  pacmo3HABATE KOH(IMKTOTEHHBIE CHTYAITHH W TIPEJIOTEPANIATE KOH(UTHKTE! 10 WX aKTHBHOMH
(hazkl, RRICTPAMRATE JENORYID M 0OpAZORATENEHYID KOMMYHHKAIIHIO, H3DEras THUYHOCTHRIX OIEHOYHEIX
CYIHIEHHH.

2.3, IlpeaMeTHBIe Pe3VILTATEI OCBOSHHA BLINVCKHHKAMH HAa YPOBHE cpeaHero odIero
00paA30BAHHA NPOTPAMMEI 110 YHEOHOMY NPeIMeTy « XHMHA»:

Pas’HbBIX

BrinyckHHE HAYUHTCH

Brin }’EHH HEK I IYHHT
BOMOAHOCTE HAVIHTECH

— PACKPBIBATE HA NMPHMEpPax polk XHMHH B (DOPMHPOBAHHH
COBPEMECHHOH HaydHOH KapTHHBEL MHpa W B MpPaKTHYECKOH
JEATENBLHOCTH YEI0BEKA]
ICMOHCTPHPOBATE  Ha  NPHMEpax  B3aHMOCBA3L
XHMHCH 1 APYTIUMH CCTCCTBCHHBIMH HAYKAMH,
pacKpBIBaTE Ha NPHMEPaX MOJGKEHHA TEOPHH XHMHYECKOTO
crpoennd A.M. bytnepoga;
— TOHMMAaTE (pu3nvecknii oMeicn  [lepHosndeckoro 3axkoHa
JH. Mengeneepa H Ha €ro OCHOBE OOBACHATE 3ABHCHMOCTE
CBOHCTE  XHMHYECKHX IEMEHTOBE WM DﬁpﬂﬁﬂBﬂHHLI}L HMH
BEIECTE OT WIEKTPOHHOTO CTPOEHHS ATOMOB,

OOBACHATE NMPHYHHEI MII'JI'{}{}EPESHH BCUICCTE Ha OCHOBC

METE Y

ODIIMX NpeacTaBICHHH 00 MX COCTABE H CTPOCHHH,

— WLHOCIPUPORAME  Ha  APUMepax
CIMANOBTENIE i IETOUUIO
OPSAHUHECKOT XUMULW KaK HAVKW Ha
PASAUHHBIX UCMOPUYECKUX IMANAX e
PAazaumus,;

— HCROTRIOEAM B Memodsl HAVHHOI O
NOIHANUA NP BBINOAHEHUU NPOEKMOE
u yuehno-ucciedosamenbekux  2aday
no WIVYEHWND  CEoUCmE,  Cnocobos
ROTVYEHUA M PACROINAGAHUA
OP2ANUYECKUX BEUECTHE,

OOBACHAME  APUPOOV U

OOPATOEARUA  XUMUYECKOU

CHOCOOBT
CRATU.
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MOY «COILU Ned) ¢ YHOILL: 1. Bopkyisi

— NpPHMEHATL [paBHIa CHCTEMAaTHUYECKOH MEeRIyHapoIHOMH
HOMEHKJIATYPEI KAK CPeICTBA PaziHvYeHHs W HAeHTH(HEAIHH
BCIICCTE M0 HX COCTABY H CTPOCHHKD,

— COCTABRJIATE MOIEKYIAPHBIE M CTPYKTYpHEIE (hOpMYIIE]
OPraHuvecKHX BENIECTE Kak HocHTeneid wWHpopmaimn o
CTPOCHHH BCLUCCTBA, €I0 CBOHCTBAX M NPHHAICKHOCTH K
ONPEASICHHOMY KIACCY COCAHHCHHI,

— XapakTepH3OBaTh OPraHd4yecKHe BeLUIecTBa [0 COCTABY.
CTPOEHHID W CBOHCTBAM,  YCTAHABIMBATE  [TPHYMHHO-
CIICICTRCHHBIC CRAZH MEWKIY JTaHHBIMH XapakTepHCTHKaMH

BCILIECTRA,
— TIPHBOJIHTH MPHMEPHI XHMHYECKHX peakiii,
PACKpPRIBARIITHX XapaKTCcpHBIC CROJiCTRBA THITHYHEIX

II]]{J,EI,CTFIBHTEJIEIT! EIACCOB OPraHH4YCCKHX BCLICCTE © LCIBHY HX
MACHTH(HKAIHKA W 00BACHEHHA 00IACTH NTPHMCHEHHS;
NPOrHOSHPOERATE BOZMOWHOCTE TNPOTCKAHHA XHMHYECKHX
PEHKI.IHI‘:'i Hil OCHOBE 3HAHHH O THIAX XHMHYECKOH CES3iH B
MOJIEKYIaX pearcHToB H HX PeakIIHOHHOH croco0HOCTH,
~ MCHOIBIOBATL 3HAHMA O COCTABE, CTPOEHHH H XHMHYECKHX
CBOMCTBAX  BEIIECTE 0A4  O€301acHOTO  TPHMEHEHHA B
NPakTHYECKOH JeATeNBHOCTH,
— TPHBOJAHTE  TIPHMCPBI  TNPAKTHYSCKOTD  MCTIOIB3IOBAHHA
NPOAYKTOR  nepepadoTkM  HEQTH ©W  NPHPOIHOre  rasa,
BBICOKOMOJICKYIIAPHBIX EﬂE,EI,I*IHEHHﬁ [fl'l‘.'_'u'lIf![l'-.l‘THJ'I\ETI-I}]1
CHHTETHYECKOTO KayuyKa, alleTaTHOro BOJIOKHA),
= JIPOBOJIHTE OIILITBI 110 PACclliO3HABAHMKY  OpPraHHYeCKHX
BEIIECTB: TIHIEPHHA, VYKCYCHOH KHCIOTEI, HENPEIEIbHBIX
KHPOB, TIIOKO3BL, Kpaxmania, OCIKOB — B COCTaBE NHINECBBIX
HPpOAYETOB H KOCMETHHECKHA CPCACTE,
— BIANEThH TIpaBHIAMH H npHemMaM#i Oe3omacHoil paboTel C
XMMHYCCKHMHM BELICCTBAMM K 1aDopaTopHbiM 0DOPYII0BAHHEM;
— YCTAaHABRIHEATE FARBHCHMOCTE CKOPOCTH XHMHYECKOH
peaKiHi U CMEMeHHA XMMHYECKOTO PABHOBECHS OT PasHYHBIX
(hakTOPOE € HENBH ONPE/IENeHHAs ONTHMATBHEIX  YCIOBHH
NPOTEKAHHA XHUMHYECKHX MPOLECCOR,
= HPHBOJHTE I[IPHMCPDBEL HIAPOJIHSA colieH B IIUE(JE,H,I—IEBH{JFI
HHIHH YEI0BEKA;
NPHBOAHTE  HPHMEPEL  OKHCIHTCIBHO=-BOCCTANOBHTC/IBHBIX
PE:HKI.IHﬁ B NpHPOIC, MPOH3BOIOCTBEHHBIAY - TIPOLECCAR H
HHIHEACATEIBHOCTH OPraHH3MOB,

NPUBOAHTE MPHMEPEI XUMHYCCKHX PeaKLiHid,
PACKPBIRAKIIMX — ODIIME XHMHYECKHE CROMCTRA  TIPOCTHIX
BEIIECTE — METAJIIOE H HEMETAIIIOB;

— TPOROJIMTE  PACHMETBl  HA  HAXOKJICHHE  MOJEKVIAPHOI

(OPMYIEL VTASBROIOPOA TI0 TIPOJAVKTAM CrOPaHHA W 10 €T
OTHOCHTEIEHOH IUIOTHOCTH M MACCOBBIM A0THaM MIEMEHTOR,
BXOJATNIHX B 70 COCTAR;

BJAACTE NpaBHIaAMH 0e30M1ACHOIO GﬁpﬂLﬂ_ﬂllHﬂ C CIOKHMMH,
FropHEHHMH H TOKCHHYHBIMH BCUHISCTEAMH, CPEACTEAMH OBITOBOH
XHMHH;

OCVILECTBIATE  HOMCK  XHMUYECKOoH  uHpopManup 1o
HAZBAHHAM, HWIEHTH(PHKATOpaM, CTPYKTYPHEIM  (hopMyIaM
BCIIECTR,

Kosa1enmuou (moaapHol,

HENOTAPHOL), HOHHOMN,
Memaniuseckon,  sodopodnod — ¢
Weanlo  oNpedeneNuA  XUMUMeCKOU
AKMUEHOCTN GELYECINE,

VCMAHASTUEAM b CEHEMUYECKVH)
CEATD MeHcy Kaaccamu
OPSAHUYECKUX geUfECme chia
OOOCHOBAHUA HPUHERNATBHOU
BOIMONCHOCTIN Roavyerul

OPSARIHECKUX coedunenil 3a0annozo
COCIARA U CIPOCHUA,

— VOManaeiueams GBIAUMOCEATH

Mexcdy  gharkmamu  u meopuen,
APUNUHON 1 CTIEDCTBUEM NPU aHATlze
APOOIEMHBIX CUMVALLT u
0O0CHOGAHUU RPUHLIMAEMBIX
PEWEHt N OCHOBE  XUMHYECKUX
FHAHULL.
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MOY «COILU Ned) ¢ YHOILL: 1. Bopkyisi

— EpHTHYCCEH OOCHHBATE H HHTCPIPCTHPOBRATL XHMHYCCKEVIO
HHPOPMAIIHIO,  COJIEPKAIIYIOCA B COODIIEHHAX  CPeJICcTR
MaccoBoil  WH()opManuH, pecypcax MHTepHeTa, HayuHO-
NONYIAPHBIX CTATBAX © TOYKH 3pPEHMH €CTECTBEHHO-HAYMHOMH
KOPPEKTHOCTH B TIENAX BRIABICHHA ONIHOOMHBIX CYAJIEHWH W
(hopMUpOBAHKE CODCTBCHHOH NO3HLIMK,

— NPCACTABIATE TVTH  PCLICHHA  rno0anbHBIX — npobaew,

CTOAIIHX nepe YEIOBEUCCTBOM: IKOIOTHICCKHX,
IHEPreTHYECKHX, ChiphCBBLIX, H POJlbk XMMHH B PEIUEHHH ITHX
npoIeM.

3. Coaepxanue yaedHoro npeaMera « XHMHHA»

bazoesli YpoBeHb

OcHOBBI OPrannYec Kol XHMHH

l’lnnnnenue H piﬂ.’lBHTHE DpfﬂHH‘lECHﬂﬁ XAHMHH HKakK I-I:-]}-"I{H- anﬂMET GPFE[HH'-IECHDE:I XHMHH.
MecTo M 3HaUeHHE OPraHnyecKoil XHMHH B CHCTEME ECTECTBEHHBIX HAVK.

}:HMH‘IEEI{UE CTPOCHHE K4k [[NOPAAOK COEJHHEHHA A4aTOMOB B MOJCKYIC COUJIACHO HX
BAMEHTHOCTH. {}EHGEHHE MO EHHA TE.‘DI}HH KXHMHYCCEOT O ET'F!E'EHHH 'IJ]'JI"E[HH‘IECKH'K EﬂE,"[HHEHHﬁ
AM. bytneposa. Yraepoauslii ckener opramMdeckoil Molekviakl. KpaTHOCTE XHMHYCCKOI CBH3H.
EHEH{:HMDETI: CRBOHCTE BEILNECTE OT XHMHYECKOID L“I'PDEHHH M{JJIE.'K}’JI- HH&JMEPHH H HEHMEPI:J- nDHHTHE 0
(pyHKIHOHATEHOH Tpynne. TIpHHUMNE KnaccHpMKaliy opraHiyeckix coeaMHeHHil, CHeTeMaTHueckas
MCH{,LI}'HEIPG,'J.IIE[H II{]MEIIHJIH'I'}"FE H IIFIHlILI.Hlll:-I ﬂﬁ]’.'lﬂ'lﬂliﬂlllﬁl HATBAHMH {J'FII'HIIH'-IETCHHH EﬂﬂﬂHllCllHﬁ.

Ankanel.  Cmpoenue  morexyast  memana., oMmonorndeckuii pan  ankaHoe. 1 'oMoOIIOTH.
Homenknatypa. HzoMepHd yriaepoJHoro Ckelera. 3aKoHOMEPHOCTH H3MeHeHHA (H3HYeCKHX CBOMCTB.
XuUMHYeCcKHe CROMCTBA (HA TPHMEpPe METAHA M ITaHAa). pearllMH 3aMeNnleHHs (raloreHHpOoRaHHE),
NETHAPHPOBAHHA KAk CMocoOBl TOJYUEHHA BOUKHEHIIHX COSTHHEHHH B OPraHHYecKOM CHHTE3E.
rL'I]]EI-IHE.' METaHa KakK OJAHH H3 OCHOBHBIX HCTOHYHHEKOB TElUla B HPOMBIHUICHHOUTH H ELIT}-‘. HHHD}I{,']_EI-IHE
B IIPHPOJIE H TPHMEHEHHE alTKaHOB. [onamue o uKioaikanax.

Ankensl. Cmpoenue moaexyvast amutend. omonorugecknil paa ankenos. Homenknarypa.
HT&HME]:]HH YTACPOOHOID CKCICTd W MO0 CHHA Kp-ElTI-Iﬂﬁ CBA3H B MOJICKYIIC. KHMH'—I{J{JHHE CBOHCTBEA {I—IEI
OpHMEpe  STHICHA), PEAKUHH [OPHCOCIMHEHHA (raloreHHpoOBaHHE, cudpuposanue, THIpaTaLHA,
ZUOPOzATOZeHUPOSAHIE) KAK Ccnocod noayd4eHHs (PpyHKUHOHANBHBIX [MPOM3BOAHLIX VITIEBOI0POIAOE,
ropeaud. [lomaMepnsanma 3THIeHA Kak OCHOBHOE HAMpapJIeHHE €r0 HCnoabk3oBaHud. [lomuaTineH kak
KPYITHOTOHHAAHBIH TPOAVET XHMHYECKOTO NMpou3Bo/IcTBa. [IpHMeHeHHe THIICHA.

Ankamuensl W Kayaykd. llonatre ol ankagMeHax Kak YIJIEBOJIOPOJAX ¢ JIBYMA JIBOHHBIMH
ceazaMu. [lonmumepnsanna auewHWIa (OyvTaadena-1,3) kKag cnmocod DOOTYIEHHAS CHHTETHYECKOTO
kayuyka. HarypanbHeii w cuHTeTHHeCKMH Kayuykd. Bynkanmiauma wayuyka. Pesuna. llpumenenne
Kay4yKa H PE3HHEIL

Ankunbl. Cmpoenue morexvasr ayemutena. omonoruyecknid pan ankudos. Homenknarypa.
Hzomepus yraepo/IHOTO CKENeTa W NONOKEHH KPATHOH CBA3H B MONeKyne. XHMHYECKHE CBOHCTRA (Ha
NPHMEPE  aleTHIeHa): peakluHH MNPHCOCIHHEHHA (rajlore¢HMpoBatHe, cudpuposanue, THAPATALIHA,
2HOPOZATNZEHUPOSAHIE) KAK CIOCOD NMONYYEHHE NOIMHMEPOB H JIPYIHX NOJe3HBIX npoaveros. [openne
AllETHIIEHA Kak HCTOYHHE BRICOKOTEMIEPATYPHOTO ITUIAMEHH U4 CBAPKH H  PE3KH  MeTallloR.
[TpuMeHeHHE aneTHIICHA.

Apenbl. beHzon kKak npeacTaBHTENb APOMATHHCCKHX YIACBOAOPOAOB. CmpoeHue MoIek)ibl
fenzong. XHMMHYECKHE CBOHCTBA: peakillMM 3aMelleHHs (ranoreHMpoBaHHE) Kak cnocod mnoJydeHHs
XHMHYCCEHX CPE.‘,EI,[.‘TB FAIIHTHI ]".IEH:TE.‘I-IHI‘:I1 I'II]HCI[]E,EI,I{HEHHH {FHAPHFHBHHI«IE} KdK JOKAFATENRCTEO
HENpeIensHOTo XapakTepa bensona. Peakuua ropenns. [lpumenenne denzona,

CIIHPTI:I- KJIHEEH&JHHHHHH* HDMEHHJIH'I}"FHH HZ{UMEPHH CIIHPTOB. ME'[’HHDII H 2TdHO EKdk
MPEACTARMTETH MPEISTEHEIX 0THOATOMHEIX CITHPTOR. XHMHYECKHe CBOICTRA (HA IIpHMepe MEeTaHOIa H
ITAHONA): B3AUMOACHCTEHE ¢ HATPHEM KAk CMocod VCTAHOBICHHS HAIWYHA THIAPOKCOTPYIIILL, PeakiiHs
o I'HJIUI'EH{JBU,U,U]]D,H,HMH Hak EIIU{J{JE HOJIYHEHHA PHETEUPHTEJIEFI., ,LI,EI'I*I,-],PFIFFILI_,HH KK EIIU{JUG IJIYHEHHA

7




MOY «COILL Ned) ¢ YHOIL» 1. Bopky s
FTHIIEHA. Pea ELIMA FOpPCHHA. CIHHPTHL KdK TOILTHEBCO, l'[pume HEHHE METAHOIIA H FTAHOIA.
MUIHONOTHYSCKOE ACHCTBHE METAHOIIA M 3TAHOIA HA OPraHisM YeloBeKa. ITHICHIITHKOIL H TIHIEPHH
KdK NpCACTABHTCIH NPEJAC/bHBIX MHOTOATOMHBIX CITHPTORB. Kayecrsennas pCakiiHd Ha MHOTOaTOMHBIC
CITHPTBI W €€ TNPHUMEHEHHE 4 Pacno3HaBaHWSAs TIHLUEPHHA B COCTABE KOCMETHYECKHX CPEICTE,
ITpakTHUECKOE NPUMEHEHHE ITHICHTIMKOIA W TIIHLUEPHHA,

Qenon. Crpoenve Monexynwl (peHona. Bzaumnoe eiuanue amomos & Molekyie dhenoida.
Aumuneckue ceollcmed.; ezaquModencmeae ¢ Hampuem, 2udpokcudonm nampus, Opovos, [lpuMenenne
theHomA.

Anpnernasl. Metananes (QopManeaerna) W ITaHank  (ANETATBIAETHI) KAk TIPEACTARMTENH
npeicibHbIX albieruio8. KadyecTBeHHbIC peakiuy Ha KapOOHHIBHYIO FPyNNy (peakuus «cepedpanoro
EpKaAla», B3AHMOJEHCTEHE C MTHAPOKCHI0M MeaH (I1) 1 ux MpHMEHEHHE 114 r.rﬁl-mp:-,':u{EHm npeaelbHbIX
ANLIACTHAOB B OPOMBIIIJICHHBIX  CTOYMHLIX  Bodax. TokcHuHocTs  aneierdgos. [Ipumencune
(hopMaNBIErKIa 1 AUeTANbL eI H A,

KapboHoBEIE KHCIOTE, YECYCHAfd KHC/IOTA Kak TPEACTABHTENE NPEleIbHBIX OJHOOCHOBHBIX
KapDOHOBBIX KHCIOT. XHMHUYCCKHE CBOHCTBA (HA NPpHMEPE VKCYCHOH KHCIOTEL): PeakiHMHi ¢ MeTalaMH,
OCHOBHBIMH OKCHIAMH, OCHOBAHHAMH W COIAMH KaK MOJATBEPH/IEHHE CXOJCTEA C HEOPraHHYECKHMH
KHCIoTaMi, Peaknua »reprpiraiiny kak crocod momyaeHnd clokHex dpupor. [puMerenne vrCycHO I
EHCIIOTKI. HPE,I[ETH.EJ'IEHHE 0O BRICIHHX IEHPEIJHDBI:IK EHCIIOTAX.

Cnomueie Mpupel M #upel. CnowHeie 3HPEl KAK NPOJIYKTE B3aHMOJCHCTEHA KAPOOHOBBIX
KHCHoT co cnupramu. Tlpumenenne cnomubix 3pHPOE B NHWEB0H U napdroMepHOol NPpOMBILLITEHHOCTH.
AHpEl KAk cnomHBle PUPL TTHIEPHHA H BRICIIHX KapODOHOBRIX KHCIOT. PacTHTeNbHEIE M KHBOTHBIE
SKHPBL, HX cocTag. PacnosnaBanie pacTHTEIBHBIX KHPOB HA OCHOBAHMH HX HEIPEICIbHOID XapakTepa.
[Mpumenenue wupos. [HAPOIHI WIH OMBUIEHHE BHPOB KaK CIIOCOD NPOMBILUIEHHOTD HOIYHEHUA COJIeH
BRICTHIHX KAPOOHOBBIX KHCIOT. MBITA Kak CONH BRICITHX KapOOHOBRIX KHeaoT. Moromue croiicTRa
MBIIA.

Vrneroawl. Knaccumkauns yronerogor. HaxomeHwe yrineroJor B npupose. 'mokoza kak
aneuerngocnupr. bpokenne rmokosel. Caxaposa. [udpoaus caxaposel. Kpaxman H Hemmonosa Kak
DHOMOTHYECKHE MOJITHMEDEIL. XHUMHYCCKHE CBOHCTEA Kpaxmalla H HCITHMIIOSEE {FILE[PHJIH':L KAYCCTRCHHAA
peakims ¢ HOJ0M Ha KPaxMana M ¢¢ NPUMCHCHHE I8 OOHAPYKCHHA Kpaxmana B NpoJyKTax MHTaHWA),
[Tpumenenne u Ouonoruyueckas pois yraepoaos. [Honsrue 00 HCKYCCTBEHHBIX BOJMIOKHAX HA LIPHMEpE
AIIETATHOTD BOJIOKHA.

HuenTH(pHKAHE  OpraHdyeckuX  CcoeIHHEHHH. [lenemuveckas cedsb  Mexdcdy  Kidecamu
ORIAHUYECKHX coedurenut, THITE XUMHYeCKHX |]EJ—1IELI,Hﬁ B GPI'HHH'-IE'EI{UE XHMHMH.

AMHHOEMCTOTEL W OenkH, CocTap W HOMEHRIATYpa. AMHHOKHCIOTHEl Kak aMmpoTepHBIE
opragudeckue coeauuennd. [lentHanas ceask. bHoNoOrHYeCcKoe 3HAYCHME (-aMHUHOKHCIOT. OO0IacTH
NPHMEHEHHA aMHHOKHCIOT. benku kak npupoaHwie OHononumepsl, CocTak W CcTpocHHE DENKOR,
XHMHYCCKHEe cBOHCTBA OCIKOB: THAPONM3, AcHarypauusa. OOHapyEeHHe OCIKOB TPH  MOMOLLH
KaqecTReHHHX (neeTHRIX) peakuud. [lpespamenns Oenkor numm B opradwime. buonormveckue
(hVHKIHH OEIKOR,

Teopernyeckne oCHOBBI XHMHH

Ctpoenne pemiecta. CoBpeMeHHas MOJIENb CTPOSHHA aTroMa. JIEKTPOHHaA KoH(pHTrypaims
aroma. Ocnoanoe 1 aoziivycdennsle cocmosnus amosos. Knaccnguranms XHMHYCCKHX AMEMEHTOR (8-,
P-. L]-ZBJIEMEI—I'I'LI}- OcobenHocTH CTPOCHHA FHEPICTHHECKHX }"pDEI-IEﬁ dTOMOE d-anemenTOB.
lleppojmveckas  cucrema  xumuvecknx  wtementos  JILHM.  Menneneesa. @wuanveckwid  cMbIch
[Teppognueckoro sakona JILH. Mengencesa., Ilpuumpbl M 3aKOHOMEPHOCTH W3MCHCHHH CBOHCTB
MEMEHTOE H HX {:(JU,EI,I*IHEHHﬁ me nepHoaM H rpyiraM. HJIEFTIPHHI-IHH npHpoaa XHMHYCCKOH CBHAIH,
DNEKTPOOTPHUATENLHOCTE,  BHAB  XHMHUECKOH CBA3H (KOBaJeHTHad, WOHHAA, METAIHYSCKad,
BOJAOPOAHAA) M MeXaHW3Mbl ee obpazoBauus. Kpucmantmudeckue u amopighusie eeunjecmea. Tunwi
KPUCIARTUYeCKIY  petemor  (amoMHad, MOTeKVIAPHAA, WONHARA, Memaiiudeckan). Iaeucumocms
(huziveckuy  ceotcme gergecmaea om muna kpucmariudeckon pewemry. TIpHYHEBEL MHOTO0OpasHA
BEMIECTE,

XHMHYeCKHe peakuud, ['OMOTeHHBIE H TeTeporéHHBe peakiun, CROpoCcTE peaknmH, ee
SJABHCHMOCTE OT PasiIHYHBIX []_JHIETIJP!JBI NpUpOabl PCarHpyrIIHx BCIICCTE, HOHLUCHTPALHHA
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PEHI'HP}TUUIHK BEINECTE, TEM]IEP&T}'PI}I._, TLTO I T PEHKIJ;HDHHL'IFI IIUEEPKI-I(]{JTH.. HAUITHYHA EHT.':IJIHHHTUI]H.
Ponk kartanuzaTopoR B OPHPOAC M MNPOMBIIIJACHHOM npowieoiacTrRe. OOpaTHMOCTE  peakiiuii,
XHMHYCCKOC PaBHOBCCHE M €r0 CMCUICHHME Noj ACHCTBHEM pPamiH4YHbIX (PAKTOPOB (KOHLCHTpAaLHA
peareHTOR WIH NPOJVKTOR PEakiMM, JarjIeHHe, TEMNepaTypa) I8 CO3TaHHA ONTHMATBHBIX YCIORMHI
NPOTEKAHHA XHMHYCCKHX npoucccos. Juenepenwie cucmemst. Towamue o xomnoudax (zoau, 2enu),
Hemunnuwie  pacmeopsl.  Peaknmu B pacTBOpax »iexkTpoawToe. pfl  pacTRopa Kak [OKa3aTelhb
KHCTOTHOCTH ¢peinl, | HApoaHs colei, 3HaueHHe THAPOIH3a B OHOMOTHISCKHX 0OMEHHBIX Mpoleccax,
DI{H CIHTEJI BEHO-BOCCTAHOBHTE/ IEHEIE PeaKliHH B HPHPO L, HPOH3BOACTBCHHBIX npogeccax H
JHHAHEAEATETRHOCTH OPraHn3MoB, (OKHCITHTENBHO-BOCCTAHOBHTEIBHEIE CBOHCTEA TIPOCTHIX BEIIECTE —
MCTAJIOB I'TABHBIX H IIIJEIJ'—IIIJ:I?‘L NoArpyin {Ml:.ﬂ.hﬁ H{GJIGSIJ} H HCMCTAJLUIOR! BOOOPOAd, KHCIOPOOA,
ranoreHoB, cepel, a301a, Gocdopa, yriepoia, kpeMHud. Koppoins MeTannos: BH/E KOPPO3IHH, cNoco0b]
FAMATE METANUIOR OT KOPPO3HH. Jaexmpoius pacmeopos u pacniaeos. pumenenue srexmpoiusa &
APOMBIILTEHHOCTU.

XHMHA H EKH3HEL

Havupeie ™eTogel No3HaHHd B XUMHH. Herounukd xuMudeckoi wudopmammn. IlTomck
HHpOpMAITHH 10 HA3BAHWAM, WISHTH(HKATOpPaM, CTPYKTYpHEIM dopMynaM.  Mojaenmuporanne
XHMHYECKHX TIPOIECCOR W ARIECHMI, XuMuYeckull anains u cuHmes Kak METOIE HAYIHOTO TMO3HAHHA,

}{HMHJI H Zi,I[IJI'JIJEI:E. HUHHPETBHﬁ l.]:ll.'.'!}'.lll.-![{.‘,HTI:|-I1 BHTAMHMHHEI, ri.'.II'.'If'r1'[.1II-II:|-I1 MHI—IL‘.PH_I'II:I-II:I{.T BOILI.
[IpofnemMel, CRA3AHHKIE ¢ NMPHMEHEHHEM JICKAPCTECHHEIX Npenapator. Bpeaneie NpHERYKH H QakTopsl,
paspylLalIMe 340poBbe (KypeHHe, yioTpedieHHe ankorois, HapkoMadus). PaumoHanbHoe nuranue.
Thiyeswe dobasru. Ocrogsl RUWESOT XUMUL.

XHMHA B NOBCCAHEBHOH H3HH. Molomme H uHcTAHe cpeactea. Cpedemea Dopwiml ¢
ﬁmﬂ]‘ﬂﬁb[.-‘l-!id' HOCEKOMBIAMNE, PENETTEHNTR, H'HE'E'FEmHEfHﬂM. C]]E,IJ.ETHE[ J]H‘-IH'UE I'HI'HEHBEL H KOCMETHEH.
ITpapuna GezonacHoii paboTh ¢ EIKHMH, TOPIOYMHMH H TOKCHIHBIMH BEIIECTBAMH, CPE/ICTRAMH ORITORBOH
XHMHH.

XHMHA W CEIBCKOE X03AHCTRO. MuHEpankHBIe M opraHnveckne yaoopenus. CpencTra 3allluThl
pacTeHHH,

Xumua u sHepreruka. [Ipupoaseie werounukn yrneeojopoaoe. [IpupoaHsiii 1 nonyTHBIA
HeTAHOH rasel, UX cocTak W Henonkioeanue. Cocrae HedTH M ec nepepaboTka. HedmenpoaykThl.
Oxkranosoe yncino densuHa. Oxpada oKpyEaKILed cpeisl npH HedrenepepadoTke M TPAHCIIOPTHPOBKE
HelpTenpoIyKTOR, ABTEPHATHEHEIE HCTOMHHKHN YHEPIHH,

Xumua B cTponTeakeTie. [ement. beton. [Moabop onTHMANEHEIX CTPOHTENEHEX MATCPHAIOR B
IIFHHTH"-IEL‘KDﬁ JAeHTEIEHOCTH Y/ IOBEHA.

XHMHA W 2KOJNOTHA, XHMHUYECKOE 3arpasHEHHE OKPYAKANIIEH cpelbl H ero IMoCHeIcTBHA,
Oxpana rugpocdepsl, MOYBEL, aTMoc(epbl, (Uophl H (payHbl 0T XHMHYECKOTO 3arpA3HeHHs.

THNBI pacueTHBIX 3a1a4:

Haxomaenwe soaekynapiod  GopMynsl  OpraHdyeckoro BELISCTRA M0 €ro  MNIOTHOCTH H
MACCOBBIM JIOJIAM IEMEHTOR, BXOJAIIHX B €10 COCTAR, HIIH 10 MPOJIYKTAM CrOPAHHAL

PacueTsl MaccoROH J0JH (MACChl) XHMHYECKOTO COETHHEHHS B CMECH.

PHE'—IET]:I MACChl {ﬂﬁ'hEMu'd.. KOJTHYEC TR BE‘I.I.I,EE."I'EE[:I HNpoAVETOE PEAKIHKE, CCIH OJHO H3 BCIUICCTE
JIAaHO B W30BITKE (MMEeT MPHMeCcH),

Pacyers maccoBoift WaH o0BCMHOH [T0MH BRXOJAA NOPOAVETa PEakilMH OT TCOPETHYCCKH
BOSRMOAHOID,

Pacuers Tennosoro adiexTa peakiym,

Pﬂﬂ'—lﬂ'l'bl UE'I:GMLII:I.’-"& IJ'I'IIE}I.IJI.:III-Iii Iraszos Il]JI-i XHMHYCCKHX p'l:'ElKLI.HH.‘-i.

PHET-I{JT'I:I MACCKI (ﬂﬁ'hUMEi, KOITHYCCTEA BELI.I.E[.‘TBH} I'lpﬂ,[l.}l'HTEl PEHHI.I,PIH.. CCITH OJHO H3 BCIICCTE
NaHo B BHIIE PACTROPA C ONpeaeIeHnoii MaccoBOi 10Mei pacTROPEHHOTO BEIISCTRA.

ITpuMepHEIe TeMBI NPAKTHYECKHX padoT (Ha BeIGOp yUHTEId):

KauecTBeHHOE OnpeeneHne yriepoia, BOIopoia 0 XI0pa B OpraHHIecKiX BellecTBax.

KoHeTpyHpoBaHHE MIAPOCTEPHKHEBLIX MOJEICH MOICKYIT OPraHHYeCKHX BEIICCTE,

Pﬂl:lTDEHElBEHHE.' MmacTMacc W BOJTOKOH.

[TogyueHHe HCKVCCTBEHHOTO IIENKA,

PELIJL'.’I-IH[.‘.' AKCITCPHMCHTATBHBIX 3a1a4 Had MOJIYHCHHC OPraHHYCcCKHX BCIICCTE.
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MOY «COILL Ned) ¢ YHOIL» 1. Bopky s

Pemeune FRCHEPHMEHTABHBIX 3444 HAa PacllO3HABAHHE OPIaHHYCCKHA BELLCCTE.

HaenTHpHKEaLHA HEOPraHHYECKHX COCIHHCHWH.

[Monyuenue, cobupanue U pacno3HABAHKUE I'A30B.

PEIIIE&HHE BK{:ITEI]HMEHTH.J’ILHHH Fa0aM Mo TEMS i(ME‘TEL.T,.TI—-I}},
Pemenne axcnepuMeHTalBHBIX 3a0a4 no Teme «HeMeTtannsy,

Pemenne SKcnepHMeHTANBEHEIX 3a1ad mo Teme «[ eHeTHWecKas CBAZR MEXTY KIaccaMu
HECOPraHHYCcCEHX COeTHHEHHH»,
Pemenne skcnepMMeHTalBHBIX 3aad no Teme «[eHeTHHeckas CBA3b MeEXY KlaccaMu
OPraHHYecKHX COEJIHHEHHI Y.

[TonydeHHe YTHICHA H H3YUCHHE CI'0 CBOHCTE.
[Toayyenne yKCYCHOH KHCIIOTBI M H3YUEHHE €€ CBOHCTB,

I'vaponus supos.

Harorosinenue Mbia py4Hoi padoTsl.

AHMHA KOCMETHYECKHX CPEICTR.

Hecnenosanue CROMCTE DEIKOB.

(OCHOBRI TTHINEROT XHMHH.

Hccnenoranie MHIMEREIX T00ABOK.

CroOHCTBA OJTHOATOMHBIX H MHOTOATOMHBIX CITHPTOR,
AHMHYCCKHE CBOHCTEA aNbJICTHI0R,

Cunres cnomuoro »pupa.

'maponwus yrneeoaoe.

YCTPR[IE][HC BPEME‘[I][{}ﬁ AMCCTROCTH BOORIL.
KavecrBeHHble peakiiMi Ha HEOPraHH4YECKHE BELIECTBA H HOHBL.

Mcenenosanie BIMAHMA PasTHUHEIX (PAKTOPOR HA CKOPOCTE XHMHYSCKON pPeakinm,

OnpenencHne KOHIEHTPAIMH PacTBOPa acKOpOHHOBOH KHCIOTE METOI0M THTPOBAHHA.

4. TemaTHyecKkoe NIAHHPOBAHHE YY4eDHOI0 MpeIMeTa « XHMHA» 0a3oBblii yposens 10-11 knacc

— JEMOHCTPHPOBATE Ha MpHMEpax B3aHMOCBA3L MEHKITY
XHMHEH W JPYTHMH €CTECTREHHBIMH HAYKAMH,

— pPACKpPBIBATE  Ha  TIpHMEPAX  TONOKEHHA  TeopHH
XHMH4eckoro cTpocHua A.M. byrneposa;

—  OOBACHATE NMPHYHHB MHOTOOOPa3HA BCIICCTE HA OCHORE
OOLUIMX NPeACTABIEHHH 00 X COCTABE H CTPOSHHH;

— MPHMEHATE NpaBHIa CHCTEMATHYECKOTH
MEKTVHAPOIHOT HOMEHKJIATYPEL Kak CpeacTRa
pasiHydeHds M WIeHTHGHKALHH BEIIECTE 110 HX COCTaBy H
CTPOEHHID;

COCTABIIATE MOJCKVIAPHEIE H CTPYKTYPHEIE (DOPMYIIEL
OPravHYecKHX BCIICCTR KAk HOCHTeneH wudgopmanmn o
CTPOEHHUH BELLECTBA, €0 CBOHCTRAX W NPHHALIECKHOCTH K
OTpEaeneHHOMY KIIACCY COETHHEHMI;

—  XapaKTEPHIOBATE OPraHWYECKHE REIIECTRA MO COCTARY,
CTPOEHHIO M CBOMHCTBAM, YCTAHABIMBATE [PHYMHHO-
CNIE/ICTEEHHEIE CBAZH MEAY JIAHHBIMH XapaKkTepHCTHKAMH
BCIICCTRA;

~  IPHBOJIHTE IPHMEPEI XHMHYECKHX peakiuii,

No Paznensl 0 TEMBI OcHOBHEIC BHIBI YMCOHOH 1eATE/ILHOCTH KoJauvaecTRo
n/n JACOB
10 kaace
1 OcHOBBI — pacKpeIBATE  Ha  [OpHMepax polk  XHMHH B | 30
OPraHv4vecKon (POPMUPOBAHHMH COBPEMEHHOH HAY4MHOH KapTHHLI MHPa W B
XHMHH MPAKTHYSCKOH ASATEIRHOCTH YEI0ReKa;
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MOY «COILU Ned) ¢ YHOILL: 1. Bopkyisi

PACKPBIBAIOIIMX — XapakTepHble  CBOCTBA  THIHYHLIX
]'I]'_:IE,"[ETEHI'I"TE.'JTﬂﬁ KITACCOR DPTEHH'{EEKH}[ BEINECTE C IIETRHK)Y
WX HIeHTH(PHKAIHH H 00LACHEHHA 0DIACTH TTPpHMEHEHHA,
— HNpOrHO3HPpOBATE BOSMOGKHOCUTh IPOTCKAHHA
XHMHYECEHX pﬂﬂl{IlHﬁ Ha OCHOEES 3HaAaHWUH O THIIAX
Kl‘.lMH"-ll.:ll'Hﬂri CBH3H B Mﬂ.ll-l:?lli}".llﬂ}'ll ]fJ'E:ElI'{:H'I'lJH H HX
PEAKIHOHHOH CrIOCODHOCTH;

— HCIOJB30OBATE  3HAHHA O  COCTaBe, CTPOCHHH H
XHMHYECKHX CBOHCTBAX  BeWECTB JUid  0e301acHoro
NMPHMEHEHHA B TIPAKTHUYECKOH IeATeTEHOCTH;

— OPHBOJHTEL MPHMEPE MPaKTHYECKOT0 HCMOIBL30BaHHA
MPOJAYKTOR TepepaloTKH He)TH W TPHPOJIHOTO Taza,
BEICOKOMOJIEKVIIAPHEIX ~ COEIWHEHMH  (MOIH3ITHIIEHA,
CHHTCTHYCCEOTO I'Fﬂ}-""-I}"K.':l, AUETATHOID BEI'J'IEI'KHEI};

— MPOBROJWTE ONBITHE M0 PACTIOIHABAHHID OPraHHYMecKHX
BeLIECTB: I'JIHL[E]]HHE[., }“I{C}’CHﬂﬁ KHCIIOTEIL, HEIIPE‘,LI,EJII:HI:IK
}]{H[Jlﬂﬂﬁ FTHYKOERL, I’C'.'fl'ill'{f'rL'»].I'Iq'lJ DEJIKOB — B COCTABRE IMHILIEBRIX
NPOAYKTOR H KOCMETHYCCKHX CPEICTR:

= BI4JETh NpaBHIAMH H IIPpHEMAMH Oe3011acHOH ]ﬂlﬂﬁUThI C
XHMHYECKHMH BEIECTRAMH H madbopaTopHEIM
00OPYIOBATHEM;

— YCTaHarIHBaTh 3aBHCHMOCTE CKOPOCTH XHMHYECKOH
peaKkiMl W CMEIIEHHA XMMHYECKOrD paBHOBECHA OT
Pa3IHYHBIX thaxToOpoE C  UENbK  ONpEeaeleHHd
ONTHMAIIBHBIX  YCIOBHH — MPOTEKAHWA  XHMHYECKHX
HPOLECCOB;

— MPOBROJMTE PACYETH HA HAXOMICHHE MOIEKYIAPHOIH
(pOPMVIIEL YTIIEROAOPOIA 1O MPOIYKTAM Cropanud H 1o €ro
OTHOCHTEIEHOH IHIOTHOCTH H MACCOBEIM A0JTHM
MIEMEHTOR, BXOIAIIHX B €70 COCTAR;

BIAACTE IlpﬂEHJIﬂMH ﬁﬂ'ﬂﬂllﬂﬂllﬂl'ﬂ ﬂ'ﬁ']]ﬂl.l.l.clllfiil C
CIAKHMH, F{}pI{}'—IHMH H TOKCHYHEIMH BCIHICCTEAMH,
CpeacTBAMH OBITOBOH XHMHH:

— OQCYHIECTBIATE TTOHCK XHMHYECKOH HHE']}EIIPMEII,HH T
HA3RAHHAM, HWISHTH(HKATOPAM, CTPYKTYPHEIM (opMymam
BEILECTB,

— KPHTHYECKH  OIEHHWBATE H  HHTEPNPETHPORATH
XHMHYCCKYIO HHpOPMALIMIO, COJICPAALLYIOCH B
COODIIEHHAX CPecTB MaccoBoH MH(pOpMauuun, pecypceax
HuTepHeTa, HAYYHO-TIONYIAPHBIX CTATBAX C TOYKH 3PCHISA
GE’I'CE'I'EEHHH-H&}“HHUE KGPPEKI'HIJC'I'H B UCNHAX BBIABICHHWA
OIIHOOYHEIX CVHEIEHHI M (popMHpORAHHA CcODCTREHHOM
MO3HITHH;

— TMPEeACTABNATE TYTH PENIEHHA TI0DANBHBIX TpodiIeM,
CTOAIIMX  Tepel  YETOBEHYECTBOM:  IKOJIOTHUECKHX,
BHEPI'ETH'-IECI{HK, Chl]}hEBhIJL, H P'UJII: XHMHH B pEI.I.IEHHH
ITHX TTpoOIIeM.

WLTHACIPUD oAb H NPpUMEPRax CIaHGETEH NS |
IEQTHIL N ﬂp:?IIHHH'-E-‘CHG!i XUMUW KQK HAVKW Hd PAasTuyHslx
HCMOPUHECKUWY MMAanax o Ffﬁ'ﬁfﬂ-mﬁﬂ.’

HCHOABIOEAME  MEMOdbl HAVYHOSO NOFHAHUA R
BRINOTHENUU  HPOEKMos U VYeOHo-HceTedoeamenhoriix
::'ﬂ{}ﬂ'{ o HIVHEHT {f&'{li}{.'mﬁ, L'ﬁﬂﬂ'li-"ﬁli-"ﬁ' ROAVYHEHUA U
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MOY «COILU Ned) ¢ YHOILL: 1. Bopkyisi

PACROZHAGANUA OPSAHUYECKUX GCUECmE,;
—  VeManasIueams FEHEMUNECKVIO CEAZH MENCAV KIACCamu
OPAHNYECKIX GEWECME s OBOCHOBANIA
RPUHUNUATBHON B0ZMONCHOCIU NOTVHEHUA OP2anUMeckUX
coedunenill 3a0anie2o cCocmasd I CMPoeniia;
VEMAHAsIUEAMs  G3auUMocedsy  Mexncdy  dharmanu
Mmeopuell,  HPUYMUHOU U cledcmeueM  nApu aHauze
APOBIEMHBIX  CUmyayui 4 000CHOSAHUN  HPUHEMAEMBIX
PEWEHNN Hil OCHOBE XUMUNECKUX FHAHUL.

Teoperuueckne | — noHuMars huinydecknii emeicn Hepuoauueckoro zaxona | 22
OCHOBELI XHMHH JILWU. Mennenccea M HAa  €M0 OCHOBC  OOBACHATH
JUBHCHMOCTE EH{]I'&[’:'IE XHMHUYSCEHNX AEMEHTOB H
nﬁpﬂﬂﬂBﬂHHHK HMH BEIIECTE OT Z}DEHT'I]LII-IHHTIJ CTPDE.'HHH
ATOMOR:
— ODBLACHATE HPHYHHEI MH{JI'DDﬁpHHHH BelleCTE Ha OCHOBE
OOIIHX NpeacTaRneHHii 00 HX COCTaBe H CTPOEHHH,
MPHMEHATE MpaBHIa CHCTEMATHYECKOH
MEXKITYHAPOIHOH HOMEHKNATYPHI KaK CpeJicTRA
pasnHYCHHA H HIACHTH(PHKALWH BCUICCTE M0 MX COCTaBy M
CTPOCHHHKY,
— NPOTHOZHPOBATE BO3IMOKHOCTh NPOTEKAHHA
XHMHYSCEHX ]IIEHI{I.I,Hrl Hd OCHOBE HHHHHE 0 THIIAX
XHMHYECKOH CBA3H B MONEKYIax PEareHToB " HX
PeaKIHOHHOH crnocoOHOCTH;
— HCIIBEOBATE JHAHHA L8 cOCcTaec, l:'l'[]DEHI-IH H
XMMHYCCKMX  CBOMCTBAX  BCUICCTE U1 OC30MACHOTO
IIFHMCIICHHH B IIPﬂEl’H'—lECEﬂH JACHTCIBEHOCTH,
— TPHBOJIHTE MPHMEPBl NMPAKTHYUECKOTO WCMOIL30BAHMA
NPOAYKTOR TniepepaboTkn  HedTH M NpHPOIHOTO rasa,
BBI{:ﬂKﬂMﬂJIEI{}-'ﬂHpHHI EGEJIHI-IEHHFI {H[}HHZ}THHEHE,
CHHTETHYECKOTO KavayKa, alleTaTHOTO ROJOKHA);
— BI4JETE NPpaBHIAMH H ITPHEMAMH De30IacHo M pHﬁUThI C
XHMHYECKHMH BEIIECTRAMH H nabopaTopHEIM
O0OPYIOBAHHEM;
— YCTAHABIIHBATE SdBHCHMOCTE CROPOCTH KHMI«I‘IEEKUﬁ
peakiHi W CMEUICHHS XHMHYECKOr0 pPaBHOBECHA OT
PasIH4YHbIX thakTopos C LEJBID OIpe/aeIeHHA
ONTHMAIBHBIX  YCIOBHH — TPOTEKAHHA  XHMHYECKHX
[POLECCOB;
— TIPHEOJIHTE ITPHMEPEI THIPOIH3A coIei B
MOBCE/THEBHOH KH3HH YEI0BEKA;

— INpHBOJIHTE HPHMEPEL OKHCIIHTEIBHO=
BOCCTAHOBHTENBHEIX peakiHi B npHpoJe,
IMPOHIBOACTBEHHLIX  NpOUECCdx H  WHIHEAEATC/ILHOCTH
OPraHHsMOB,

— MNPHBOIHTE [IPHMEpEL XHMHYCCKHX pPeaKiHi,
PACKPBIBAKOIIMXY OOLIME XHMHYECKHE CBOHCTBA IIPOCTBIX
BEMIECTE — METAIIOR H HEMETAILIIOR,

BIAJETE TMpaBdlaMi  OesonacHoro  oDpameHHs ¢
CAKHMH, TOPHMMMH M TOKCHYHBIMM  BCHICCTBAMH,
cpeacTEaMi OBITOBOH XHMHH,

— OCYHIECTEIATL MOHCK XHMHYECKOH WHPOPMAaLHH 1o
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HAZBAHHAM, HICHTH(QMKATOPAM, CTPYKTYPHEIM (OPMYIaM

EEIECTR;
— EKPHTHYECEH OHEHHBATE H HHTEPIPCTHPORATE
XHMHYECKYHO HH(POPMALIHIO, COJIEpHALYIOCA B

COODIMEHHAX CPEJICTE MACCOBOH HH{OPMAaIHH, pecypcax
I’IH'I'li.':]'_'IHlf:."]i'El_.r HAYHHO-TONYJIAPHBIX CTATLAX ¢ TOYKH SPCHHA
EETEETBEHHH-I—IH}"—II—IDFI KOPPCETHOCTH B LCITAX BbIABIACHHA
OIIHOOYHLIY CYAICHHH H (QopMHpOBAHHA COOCTBECHHOMH
HO3HLHMK;

— NPEICTARIATE NYTH PENIeHHA TIodankHRIX podieM,
CTOAIIMX  Mepel  4eIOBCYECTBOM:  IKOJIOTHYCCKHX,
IHEPTETHYECKHX, CBIPLEBBIX, W POJIE XHMHH B PEINICHHH
ITHX TIPOOIIEM.

— ofwacHAams  npupody o cnocobe 00pazosaHus
XUMUYECKOU CRAZU. KORAICHIMHOL (NOIAPHOL, HENOIAPHOLL),
HOHHOU, MEMAUINYECKol, &00opodHol C Yeabko
EIF!I:'JE’!'}E‘.-'IEHHE XUMHYECKOU aKmMUaHocmu selecmes;

— VCMAaHasiueams G3AUMOCEHIN  MeXcoy  harmamu
Meopuell, NpUNUHON U cledcmeueM  npu andiuze
NPOOTEMHBIX  CUMVAYUT U 0DOCHOBAHUN  HPUHUMAEMBIX
pE:'HI'E'HHI? Hd OCHOBE XUMUNECKUX 3HANUN.

XHMHA H HH3HB | — PACKPEIBATE Ha [IpHMEpax  pollk XHMHH B 12
(hOPMHPORAHHH COBPEMEHHON HAYMHON KAPTHHBI MHPA W B
NPAKTHYCCKOH IeATeNBHOCTH Ye/IOBCKa;
— ,u,t‘.MDH{JTPI{pDEFlTh Hd IIPHME]’.‘!HK BRAHMOCBA S ME‘}K;],}’
XHMHCH W IPYTHMH CCTCCTRCHHBIMM HAaYKAMM;
HCTIONMB30BATE FHAHHA 0 COCTABE, E'I]JEIEIIHH H
XHMHYECKHX CBOJCTBAX BEleCTB I8 De30MacHoro
NPHMEHEHHA B TIPAKTHUECKOH IeATeNLHOCTH;
— MPHBOJIHTE NPHMEPBI MPAKTHYECKOTC HCMOIL30BAHHA
NPOAYKTOR TiepepadoTkl HedTH M NpHPOJIHOTO rasa,
BbBICOROMOJICKYIIHPHBIX {J‘-'JE-',..‘_IHI-IEHHIL"I {IID.JII*I'EI'TH.IIEI-IH._.
CHHTETHYECKOTO KAYIYKA, alleTaTHOTO BOJOKHA),
Ilpﬂﬂﬂ,ﬂ.l’.l'l'l:- MIBITHL 110 pﬂﬂ'llﬂ'ﬁliﬂﬂﬂtll&lﬂ ﬂ]}l'ﬂHH'—IEEHHH
BCHICCTE. INIHIOCPpHHA, }'H{J}’{JHDF[ KHCITOThBL, HENPCAC/IbHBIX
JKHPOB, TIHOKO3B, Kpaxmana, 0e1KoB — B COCTaBE MHIIEBLIX
HNpOoAYETOB H KOCMETHYECKHX CPEACTBL
— BRJAIETH NMPAaBHIAMH H IIpHEMaMH O€3011acHOH padoThI ©

XHMHYECKHMH BCILICCTRAMH H nabopaTopHEIM
000pYIORAHHEM,;

— TPHROJIHTE MPHMEPED OKHCITHTETRHO-
BOCCTAHOBHTENEHELX PEHKLI.I-‘IIFI B I'IFHPDILE..
NMPOHIBOJICTECHHBIX  MPOIECCcax W KH3HCACATCIBHOCTH
OPraHH3MOB;

— BAAJETE npaBunamMu  OedonacHoro  o0pameHus  c
COEHMH, roproYyiumMH H TOKCHYHLIMH BCIOCCTERAMHM,
CPeaCcTBAMH DRITOBOH XUMHH;

— EKPHTHYECKH OIIEHHEATE H HHTEPNPETHPORATE
XHMHYECKYIO HHGOpMaITH, COJIEPAANTYIOCA It
COODIICHHAX CPEACTE MacCOBOH HH(OpMaLWH, pecypcax
HHTEPHETE:L HaYIHO-TIONMYITAPHRIX CTATEAX C TOYEH 3pCHHA
ECTECTEEHHO-HAYMHOH KOPPEKTHOCTH B LENAX BRIABICHHA
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OUIHOOUHBIX CY&ICHHH H QopMHpOBaHHA COOCTBCHHOM

TTO3HITHH,
— NPeNCTARIATE NYTH pelleHHd TrIodankHEIX podiem,
CTOALNHX [nepei HEJNOBEHCCTEOM AKMIONHYSCKHX,

FHEPTETHYECKHX, CHIPRERHIX, W POIIE XHMHH B PElNIeHHH
YIHX TPODICM.

— yomakasiueamb  G3AUMOCEAINH .,HE’.‘}.I'CI'\J}' (j}HKmEI_HH i
fmeop H{‘.'L:h R ‘FHHU‘I} i E'.-'IE’(]{"H"F GHEM e CMCTIe
APOGIEMHBIX  cumyayui u obocHOo8aHul  NPUHUMAEMBIX
Petieniiil Ha 0CHORE XUMUNECKUX IHARUL,

Hroro: 70

5. KonTpo/ib npeiMerHbiX pe3viabTaros Yy4edHoro npeamera « XuMHs»
OuennBanie YCTHOTO OTBETA
«S»i © 1AaH NOJHBIH W NPaBHIBHLIH OTBET HA OCHOBAHHH H3VUEHHBIX TEOPHI,
- M:—]TE'[]HH_IT HETOECH B I.'Jll'IPE,.-‘IELITEHI-IIJﬁ TOTHYECKOH MocCmeTORATENEHOCTH, J'II*ITEPELT}"PHHM HABIKOM,
*  OTBET CAMOCTOATENBHBIH.
{{4)}: ' LdH IIlJJIHI:Ifl H llpﬂEHJIhHLIf{ OTBET HA OCHOBAHHH HEVHCHHBIX 'IE'IJ]JHEI.,
*  MATEpPHAN HUIOWKEH B ONPEAeIeHHOH MOCIeT0BATENRHOCTH,
¢ JOMYIICHB 2-3 HECVIIeCTBeHHEBIC OMMHOKH, HCMPaBICHHBIC MO TpebOBAHHID VUWTENd, HWIH [aH
HEIOJHBII H HEYETKHI OTBET.

«In: NaH NOJHBIH OTBET, HO MPH 3TOM JONYIIEHA CYIIECTBEHHAS OIHOKA AN OTBET HENOIHBIA,
NOCTPOCH HECBATHO.,
«2»: ' OTRET 0DHAPYKHBAET HEMOHUMAHHE DCHOBHOTO COJIEPRAHNA YyIeDHOTO MaTepuna,

¢ IONYIIEHB CVINECTBECHHBIE OWIHOKH, KOTOPHIE VU-CA HE MOEKET HCOPABHTE TPH HAROIAIHX
BOTNIPOCAX YMHTETA.
OQuenHBanHe YMEHHH PellaTh 3a1a49H

«Snr - B JIOTHYECKOM PAcCy#/IEHHH M pEIIeHHH HeT olubOoK, 3aja4a pelleHa pallHoHaIbHBIM
CTIOCODOM,

wdn: - B JIONHYCCKOM PACCYAJICHMHM H PCLICHHH HET CYLICCTBCHHBIX OMMOOK, NPH TOM 3a7a4a
pellieHa, HO He paLlHOHATBHBIM criocoboM, TonyiieHo He Gollee ABYX HECYHIECTBEHHIX OUIHOOK.

wIn: - B JIOTHYECKOM PACCY:KICHHH HET CYIICCTBCHHBIX OWHOOK, IONYCKACTCA CYIIECTBCHHASA
OIMOKA B MATCMATHYCCKHX PACUCTAX.

«2»: © HMMEWTCA CYHIECTECHHBIE OIHOKH B JTOIHUECKOM PACCYKICHHH H PEIIEHHH,

DII,E'HHIIHHHE '}HEIIEPHME‘H'I'HJII:HMI }"hli!Hl-lrl {Il IIpﬂIlEEE:E BEBIIIJIHEHHH Ill]ﬂlf['li‘-ﬂ!ﬂﬂlll
padoT Mo HHCTPYKIHHK),
«S»: +  paboTa BBITOJHEHA NMOMHOCTRIO, CAENAaHBl MPABHIBHEIE HADIIOIEHHA H BRIBO/IBI, JKCTIEPHMEHT
OCYHICCTRACH MO IUIaHyY, © YHETOM TCXHHEKH DE30MACHOCTH H [TpaBHII p-ﬂﬁDTbI C BCIUECTEBAMHM H
npubopaMi, TIPOARICHR OPTaHHZATHOHHO-TPYIOREIE YMEHHA (TOUISPKHBASTCA WHCToTa pabovero
MECTa, NOPAIA0OK HA CTONC, IKOHOMHO HCITOJIBIYIOTCH ]JﬂﬂEI'HBI:I].

wdn: ]'JE[E{_‘ITE[ BBITTOJIHEHA, CACTAHbLI NPABHUITBHBIC I-IElﬁJ'IIﬂ,EI,E.‘I—IHH H BhIBOJIBID IKCTIEPHMCHT BBINMOJIHCH
HEMOMHO HITH HaDII0 a0 TCa HeCYINCCTBECHHLIC OIIHOKH B I:IIH.EIDTI: C BCHICCTBAMH H HPH&J]JEIMH.
wIn: - OTBET HE[IBJ]HI:-]IHL ]]'EIEI-'U'I'EI BbIIIOJIHEHA NPaBHAbHO HE MCHCC HEM HAIIOJIOBHHY JOIVIICHA

CYIIECTREHHAA OMMOKA (B XOJ€ IKCIEepHMEHTa, B 0DhAcHeHHH, B ohopaaennn pabotel, mo Th npu
padoTe ¢ BelllecTBAMHE H MIPHOOpaMH), KOTOPYIO VHAlIHHCA HCTIPaBIACT [0 TpehoBAHWIO VIUTEIA,
Wln: - JIOTTVIIIEHE! JIBE WIH O0JIee CcyNIeCTEEHHBIE OMMHOKH B X0JI€ IKCTIEPHMEHTA, B 00BACHEHHH, B
opopMaeHuy padoTel, o Th npu padoTe ¢ BeulecTBaMH H NIPHOOPAMH ), KOTOPLIE YYALMHCA HE MOWKET
HCMNPABHTD.

OuenHBaHHe YMeHHiH pemarh JIKCHepHMEeHTAALHBIe 3aJa4H  (cJAeayeT YYHTBLIBATH
HAOTHICHHA YUHTCIA H NPEIEARITHCMEBIC VAIHMCH PeiVIbTATEI ELINOJHCHHA ONBITOR).
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«S» - IIaH pelleHn 3aJaui COCTABIIeH NPABMILHO, OCYIIECTRIEH NOJA00p XHMHYECKHX PeakTHBOE U

Dﬁﬂp}fﬂﬂﬂaﬂﬁﬂ. JAHO NMOJHOE 0OOBACHCHHE H CACNAHBl BRIBO/IEL

wdn: - IUIAH PELICHHA COCTARICH TMPABMIIBHO, OCYILECCTRICH MOADOP XHMMYCCKHX PCAKTHBOB W
obopynoeanua. [lonyuieno ne donee JIBYX HECYIIIECTREHHBIX OIINDOK (B 00BACHEHHH H BBIBOIAX ).
WIn: - gl pelicHHA COCTABICH NPaBHIBEHO, OCYILCCTEICH Ili}ﬂﬁﬂp XHMHUYCCKHX PCAKTHBROE H

obopynoeanua. Jomymiena cymecteenHas onmmdka B 00BACHEHHH H BRIBOIAX.
«2n: - JMONMYIIEHE JBE H 00Jee OMHOKH (B TUIAHE PENIEHHA, B MOJA0OPE XHMHYECKHX, PEAKTHBOBR H
obopy/loBaHuA, B ODBACHEHHH H BBIBO/14X).

OueHHBaHHE NMHCBMEHHBLIX KOHTPOIBHLIX padorT (HeoDXOAHMO YYHTHIBEATE KAYECTRO
BBINIMJIHCHHA pﬂﬁ[l’]'bl o 33/ 1aHHAM, KOHTPpOJIBHAH ]]ﬂﬁllTﬂ OUHCHHEACTCH B I.],EJ]III\I}.
1{5)} = ddaH l'l(JJ'IHI:rIIFI OTBET HA OCHOBC HE}"-IEI-IHI:I}{ TED[]HIM'L BOEMOMEHA I-IEE}'T.T.I,ECTBEHI—IH.H DI_I.II{EKH-
«dn» - IOMyCcTHMAa HEKoTopas HENoOJIHOTA OTRETa, MOKeT OnlTh He Dolee IBYX HECVINECTBEHHBIX
OLIHOOK.
«3» - pafoTa RBIMOJHEHA HEMOJHO (HO HE MEHEE YeM HANoJOBHHY), HMeeTca He Oonee oOJHOIM
CYIIECTBCHHOH OIIHOKH H [PH 3TOM 2-3 HeCVIIeCTBCHHEIE,
«2»: - paboTa BRIMOTHEHA MEHBIIE EeM HATIIOBHHY, HMEETCH HECKOJIBKO CYIIECTREHHBIX OMHOOK.

KpurepHu onenHBAHHA BLINOJIHEHHA NPOEKTHOH padoThl

No

KpHTEpHs KpHTepHH OLlCHHBAHHA Bamns

1. OpHeHTalMa B paccMaTpHBaeMoi TeMe
Kl Ymenue 4€Tko GopMYIHPOBATE LElb HCC/Ie 0BAHHA
[lene chopmymipopana wéTko. MakTHIECKHX OMHOOK, CEBAZAHHEIX C MOHHMAHHEM
[E/TH, HET
Lens He chopMynmHpoBana, WK JonyiieHa | v donee (pakTHYCCKas omMOKA,
CRAZAHHAR C TIOHHMAHHEM I1E1TH
K2 HMenonwsioBaHne HAyMHBIX (PAKTOR W PE3YILTATOR, BIAIEHHE TEPMHHOIOTHEH
DakTHYCCKHX 0MINDOK B H3N0ACHHNW HAYYHBIX (JAKTOB, a TAKKE B MOHAMAHHH H 4
VIOTPEOICHHH TEPMHHOB HET
Jonvimena | ommdka B H3T0ACHHN HaYYHEIX (PAKTOR HIIH B YIIOTPeOIeHHH
TCPMHHOB
Jlomymeno 2 n Doee omHOKH B H3NOKEHHH HAYYHRIX (JAKTOR HIH B
VIOTPeOIeHHH TEPMHHOB
K3 [IpueneueHHe JONOMTHHTENBHOH HHQOPMALIHH
JlononHUTENRHAA HHQOPMAITHA M0 YYcOHOMY NPEIAMCTY MPHBICUCHA YMECTHO, DE3
(haxTHUeCKHX OUIHDOK
[lononuuTensnas nHGopMalng no yuedHOMY NpeIMeTy NPHBIEYEeHa YMECTHD,
HMeeTea He bonee | (pakTHYECKOH OIIHOKH
ﬂﬂllﬂJlllH'l'chhllﬂ.H H]Il:]]ﬂphlﬂl.l,ﬂﬂ HE NPHBICHCHA HIIH [TPHBICHCHA HEYMCCTHO,
H/unu uMerotes 2 1 Bonee akTHHECKHe OIHOKK

2. I'nyDuHa packprITHA TpODIEME
K4 [ToHuMaHHe TEOPHH BONPOCA, TEMOHCTPHPYEMOE Hepes: BIa/IEHHE
HHTEIUTCKTYaIBHBIMH YMCHHAMH
Teopua Bonpoca NOHATA BEPHO 2
Teopus Bonpoca NMOHATA BEPHO, HO HMEIOTCH HE3HAYHTEIBHBIC, HE BIHAIONIHE Ha
{JEU.IEE INOHHUMAHKE HETOYHOCTH
Teopua Bonpoca He MOHATA 0
K3 ApPryMeHTHPOBAHHOCTE H3NIOKEHHA MaTepHaa
Odyuarommiica npueén He MeHee 2 apryMEHTOB Mo CPOPMYTHPOBAHHONH UM
npotieme. PakTHYeCKHx olMDOK HeT
OOVUalonHicd NPpUBENT He MeHee 2 apryMeHToR 1o chopMYyTHPOBAHHON HM
npobneMe, HO JIOTTYCTHI B ApryMCHTAHK OITHOKY WIH NPHBET TONBKD 1 apryMeHT
Ofy1armmiica He PHRENT apryMEHTOR 0
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3. KpeaTHBHOCTE PACKPBLITHA IPOOIeMEL

K6 JIOCTOBEPHOCTE BRIBOJOE H PE3VIILTATOR
PesyibTaThl # BRIBOJIBL IOCTOBEPHBI |
PesyibTaThl H BhIBO/IEI HEAOCTOBEPHLI ()
K7 OpUrHHATEHOCTE PACKPBITHA TPOOIEME
[TpoexT oTaMyaeT OPUrHHATLEHOCTE PACKPLITHA NPOOIeMBbl 1
[ Ipodiema packprITa TPHEHAIEHO 0
KH [Tonnmanne cyTH 3a/1aBaeMBIX (PAacKPLIBAEMEIX) BOTIPOCOR
Ooyvaronniica MOHUMACST CYTh 33/IaBACMBIX (PAaCKPBIBACMEIX ) BOTIPOCOR, YMEET |
HAHTH CNoCcoDkE OTRETA HA BOMPOC
Obygaomuiics He NOHUMAET CYTH 331aBacMBIX (pacKpBIBACMBIX) BOTIPOCOR ()
K9 Camopeduexcus obyuaromerocs
O0yyaomWMics A1eKBATHO OLEHHBACT NOJYHEHHBIE PE3YILTATE] H CBOH BKIA] B I
a3paboTKy NPOeKTa
OByuaroHiica He MOKET aZICKBATHO OICHHTE NOMYYCHHEBIC PE3VIRTATE H/HIH 0
CBOH BKIA] B paspadoTKy npoexTa
K10 [TonuManHe MPaKTHYECKOTO HASHAYCHHA PadoTh
Odyuaronniica MOHHMAET NPAKTHYECKOE HATHAYEHHE BBIITOIIHEHHOTO I
HCCIEI0BAHNA
Uﬁ}“lﬂ[ﬂ“ﬂiﬁﬂﬂ HE MOHHUMAET MPAKTHYECKOTD HASHAYMCHHA BRINMOITHEHHOTO 0
HCCICTJOBAHHA
K1l [TpuMeEHEHHE HAMHAHOCTH
HarnaanocTe npUMEHEHA YMECTHO I
HarnginocTs He IpUMeHeHa YMECTHO HIIM HE [IPHMEHEHA BOBCE 0
K12 Orbop MHGOPMAIHK A BEICTYILIEHHA
HMudopmanua nna eelcTyniaeHns otoOpaHa BEpHO 1
Mudopmarma ang BeicTymienns otodpana HerepHo (H30BITOMHO HITH 0
HELOCTATOUYHO)
K13 YMEHHE ONMOHHPOBATE
OO yuaroMics NpoJaeMOHCTPHPOBAI YMEHHE OINOHHPOBATh 1
|Dﬁyqalﬂmuﬁcﬂ HE NPOASMOHCTPUPOBA YMCHHA ONNOHHPOBATS 0
4. Peuesoe oopmitenne
K14 CMBICIIOBAA LEJIBHOCTE, PEYeBas CBATHOCTL M NOCIEL0BATENBHOCTE HAIOWKEH U
Peur yuamerocs xapakTepH3yeTCa CMBICIOBOH HEIBHOCTRI), PCHCBOH CBATHOCTBIO
W MOCIEIOBATENRHOCTRI HINOKEHHA, TOTHHYSCKHE OTTHOKH OTCYTCTRYHOT, 2
NOCIEA0BATENIBHOCTE HAI0AEHHA HEe HAPYILEHA
Peub yyaerocs XxapakrepuiyeTcs CMbICI0BON LEIBHOCTEIO, PEYCBOH CBASHOCTBIO
W MOCIEA0RATENBHOCTEI) HANOHEHHA, HO JONYIIEHO He Donee S NOTHYECKHX l
OLIHOOK
B padore 2K3aMenyeMoro npocMaTpHBacTe] KOMMYHHKATHBHBIH 3aMBICE, HO 0
nonyieHo donee 5 norHueckny omubok
K135 T09YHOCTE W BRIPAIHTENEHOCTE PEYH
PaboTa IEFAMECHYCMOTO XaPAKTEPHIVETCA TOMHOCTER)Y BRIPARCHHA MEICITH, 2
Pﬂ?][ﬂlﬂﬁpﬂﬂﬁﬂl‘d MpaMMaTHYCCKOTID CTpOd pedH
Pabora 5K3aMeHyeMOro XapakTepH3yeTea TOUHOCTBIO BRIPAKEHHA MBICIIH, HO
NPOCHEKHBAETCA 01HOODpAIHEe IPAMMATHHECKOTO CTPOA petH, HiIH paboTa 1
IKFAMEHYEMOTO XapakTePHIVeTCA pazHoo0pasHeM rpaMMaTHICCKOTO CTPOA PEH, |
HO €CTh HAPYIIEHHA TOYHOCTH BBIPAAECHHA MBICIIH
PaboTa sxzamenyeMoro oTIHMaeTCA Oe/THOCTRIO CIIOBAPA H 0IHO00pa3zHeM 0
rpaMMaATHYCCKOID CTPOA petil
MakcuMansHoe KoIHYecTBO DANnoB 3a e padboty (KI1-K 13) 21
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