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PABOQYAS ITPOI'PAMMA YUYEBHOI'O IPEJMETA «XUMMUS»,
10 - 11 KJIACCBbI (ba3oBblii ypoBeHb)

PaGouass mnporpamma y4yeOHOro mnpeamera «Xumus», 10-11 Kaccol
COCTaBJICHA B  COOTBETCTBUH C  (eaepalibHBIM  TOCYAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHAAPTOM CpEAHEro oOIero oO0pa3oBaHUs, OCHOBHOU
oOpa3zoBaTenpHON  MpOTrpaMMON  cpemHero obmero oOpazoBanus MBY
«I'mmHa3us Ne35» u ¢ yuyeroM aBTOpckoil paboueit mporpammbl B.B. Epemun,

A.A. po3nos, N.B. Bapranosa Mockga Jlpoda 2017

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOI'O IPEIMETA, KYPCA

«XHUMMUS», 10 - 11 KJIACCBI

JInuHOCTHBIE pe3yJibTaThl:

OpUEHTalsg OOydJaromuxcsi Ha JOCTIKCHHE JIMYHOTO  CYACTh,
peanu3alyi0 TO3WTUBHBIX  JKMU3HEHHBIX TEPCIEKTUB, WHUIIMATUBHOCTb,
KpEaTHBHOCTD, TOTOBHOCTh 17§ CIIOCOOHOCTH K JTUIHOCTHOMY
CaMOOTIPEICIICHUIO, CTIOCOOHOCTh CTaBUTh IIEJIA U CTPOUTD KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh OOyYarommxcsi K CaMOPa3BUTHIO U
CaMOBOCTIMTAHWIO B COOTBETCTBHU C OOIIEYECIOBEUESCKUMH IIEHHOCTAMH M
uaeajaMu  TpaXJIaHCKOro  OOIecTBa, IMOTPEOHOCT, B (PU3MUECKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSATEeITbHOCTHIO;

MPUHATHE W pealn3alus IEHHOCTEeH 310poBoro u 0e3omacHoro odpasa
KU3HH, OCpPEeKHOE, OTBETCTBEHHOC W KOMIIETEHTHOE OTHOIIEGHHWE K
COOCTBEHHOMY (PU3UYECKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO;

—  HENPHUATHE BPEIHBIX TPUBBIYCK: KYPCHHS, YIOTPEOJCHHS aJKOTOJI,

HApPKOTHKOB;

MHPOBO33pEHNE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ W OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOE Ha JIUAJIOTe KYJIbTYp, a TaKKe
paznu4HBIX (OpM OOIIECTBEHHOTO0 CO3HAHUS, OCO3HAHHME CBOETO MeECTa B

IIOJIMKYJIBTYPHOM MUDE;



HPAaBCTBEHHOE CO3HAHHE W TOBEAECHHWE HA OCHOBE YCBOCHHS
OOIIIEUETOBEYECKUX LIEHHOCTEW, TOJIEPAHTHOTO CO3HAHHMS M TOBEACHHS B
MOJIUKYJBTYPHOM MUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTU JUAJIOT C APYTUMHU
JIOABMH, OCTUTaTh B HEM B3aUMOIIOHUMAHHS, HAXOIUTh OOIIME LETH H
COTPYIHHMYATH ISl KX JOCTHIKEHHS,

pa3BUTHE KOMIIETEHUUNA COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHMHU
MUJTaJIIIETO BO3pPAacTa, B3POCIBIMUA B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIEeI0BATEIbCKON, MPOEKTHON U APYTUX BUAAX JACSATEIHHOCTH.

MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH{, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPUYECTBY,
BJAJICHUE JIOCTOBEpHOW MH(pOpManuell o0 TMepelAoBbIX JOCTIKEHUSAX U
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM HAyKH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTpONCTBE MHUpa U OOIIECTBA;

TOTOBHOCTh M  CIIOCOOHOCTb K OOpa3oBaHHIO, B TOM YHUCIE
caM000pa30BaHUIO, HA MPOTSKEHNUN BCEU KU3HM; CO3HATEIbHOE OTHOIICHUE K
HENPEepPhIBHOMY 00Opa30BaHUIO KaK YCJIOBUIO YCHEIIHON MpO(ecCHOHATBHON U
OOIIECTBECHHOU ICATCIIHLHOCTH;

HKOJIOTHYECKasl KYJbTypa, OEpeKHOE OTHOUIEHUS K POJHON 3emile,
npUpoIHbIM OoratctBam Poccuu M Mupa; MOHUMaHHE BIUSHUS COLMAJIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSHUE NMPHUPOAHOW M COLMAIBHOU Cpespbl,
OTBETCTBEHHOCTh 3a COCTOSIHUE HIPHUPOAHBIX PECYPCOB; YMEHHS W HABBIKH
Pa3yMHOTO NPHUPOAOIOIB30BAaHUS, HETEPIMMOE OTHOLICHHE K JIEUCTBUSM,
NPUHOCSIIAM BpEJ 3KOJIOTMH; NPUOOPETEHHE OIbITa SKOJOr0-HANpPaBIECHHON
NEATEIbHOCTH;

OCO3HaHHBIM BBIOOp Oynymiedt mnpodeccun Kak TyTh H  CIOCOO

pcain3alin COOCTBEHHBIX KU3HEHHBIX IJIAHOB.

MeTanpeaMeTHble pe3yJbTaThl
Ilnanupyembie MeTanpeaMeTHbIe Pe3yJbTATbl B PAMKAX 0CBOECHUS
y4eOHOro npeaMera «XuMHsD» HAyray0JeHHOM YPOBHe
NpeacTaBJIeHbl TPeMs IPyNIaMi YHUBEPCAIbHBIX y4eOHbIX

peucreuii (YY /).



PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA
Y4yeHHK Hay4YUTCH:
CaMOCTOSITENIbHO ~ OMNpENENsATh eI, CTaBUTh U  (QOpPMYyJIHpPOBATH
COOCTBEHHbBIC 3a/layu
OIIEHMBAaTh PECYpPChl, B TOM YHCII€ BpeMsl U JpPYrue HeMaTepualibHbIC
pecypcbl, HeOOXOAUMBIE I 0CTUKEHUS TOCTAaBJICHHOW paHee e,
— COIOCTABJIATh UMEIOIIHUECS BOZMOXHOCTH M HEOOXOIUMBIE ISl JOCTHUKEHUS
LIEIIN PECYPCHIL;
OpraHu30BbIBaTh A(G(GEKTUBHBINA TOUCK PECypcoB, HEOOXOIUMBIX IS
JIOCTUKEHUS TIOCTABICHHOMNIIEIH;
— OMPENIENATh HECKOIBKO MyTEN JOCTHKEHUS TOCTABJICHHOMW LIEIIH;
BBIOMpATh  ONTHUMAIbHBIA  MYTh  JOCTIKEHUS 1EIM C  y4eTOM
(O PEKTUBHOCTU PACXOJOBAHUS PECYPCOB U OCHOBBIBASCH HA COOOPAKECHUSIX
ATUKHU U MOPAJIH;
— 3aJlaBaTh NapaMeTPbl U KPUTEPHUU, 10 KOTOPHIM MOKHO OMPEACIUTh, YTO 11EJIb
JIOCTUTHYTA,
— CONOCTABJIATh IOJYYECHHBIM pE3yJIbTaT JESITEIbHOCTH C IOCTaBJICHHOU
3apaHee LEeIbIO;
OLICHUBATH MOCIEACTBUS TOCTUKEHHUS ITOCTABJICHHOW LIEJIA B IESITEIbHOCTH,
COOCTBEHHOM KU3HHU MKU3HU OKPY>KAIOIINX JTIOJIEH.
Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIe 1eliCTBUS
YUYeHuK HayuYHuTCS:
— KPUTHUYECKU OIEHWBATh W MHTEPNPETUPOBATH HH(POpPMALMIO € pa3HBIX
MO3UILIMI;
— pacro3HaBaTh ¥ (UKCHUPOBATH MPOTHUBOpEUHs B  HHGOPMAIMOHHBIX
UCTOYHUKAX;
WCIONB30BaTh  Pa3IMYHBIE  MOJICJIbHO-CXEMATHYECKHUE CpPEACTBA ISt
MIPECTaBJICHUSI BBISIBICHHBIX BUH(POPMAIMOHHBIX UCTOYHUKAX TTPOTUBOPEUHIA,
OCYIIECTBIISITh Pa3BEPHYTHIN MH(OPMALIMOHHBIA TOUCK W CTAaBUTh Ha €ro
OCHOBE HOBBIC (yueOHBIC NTIO3HABATEIIHLHBIC) 3a/1a4H;

— MCKaTh ¥ HAXOJUTh 0000IIECHHBIC CIIOCOOBI PEIICHUS 3a/1a4;

BOOT



OPUBOJUTH KPUTHYECKUE apryMEHThl KaKk B OTHOILIEHUU COOCTBEHHOTO
CYXJEHHUSI, TAK U BOTHOLICHUU JAEUCTBUU U CYXKJICHUU JIPYTOro;

— aHAJIM3UPOBATH U IPEOOPA3OBHIBATH MPOOIEMHO-TTPOTUBOPEUUBBIE CUTYAIUY;

BBIXOJUTh 32  paMKM  y4eOHOro  mpeaMeTa UM OCYUIECTBISATh
L[EJICHAIIPABJICHHBIM IIOWCK BO3MOKHOCTH IIMPOKOIO MEPEHOCA CPEACTB U
CIIOCOOOB JIEUCTBUS;

BBICTpAaWBaTh  WMHIUBUAYaJdbHYI0  00pa3oBaTEeIbHYI0  TPACKTOPHIO,
YUUTBIBAs OrPAHUYEHUS CO CTOPOHBI JIPYTMX YYACTHUKOB U PECYPCHBIE
OTpaHUYCHUS;

MEHATh U YAEPKUBATHh Pa3HbIE MO3ULHMU B IMO3HABATEIBHOU AESTEIBHOCTU
(OBITH YYEHHKOM M yuyuTeseM; (pOopMyJIUpOBaTh 0Opa30BaTENbHBIN 3alpoc U
BBINOJHATh KOHCYJIbTaTUBHBIE (DYHKLIMH CaMOCTOSATEIBHO; CTaBUTh MPOOJIeMy
u paboTaTh HaJ €€ pPEUICHUEM; YIMPABISITH COBMECTHOM MO3HABATEIHHOM
JESATEIIbHOCTBIO U TOAYUHSATHCS).

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIE YUeOHbIEe 1eHCTBUS
Y4YeHUK HaydnuTcs:

OCYUIECTBJISThH JIEJOBYI0 KOMMYHHKAIMIO, KAK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBbIMH (KaK BHYTpPU OOpa30oBaTeIbHOM OpraHu3aluy, Tak M 32 €€
npeaeaamMu);

IIPU OCYUIECTBJICHUHU T'PYyNIIOBOM paOOThl ObITh KaK PYKOBOJIUTEJIEM, TaK U
YJICHOM IPOEKTHON KOMAaHJIbI B Pa3HbIX POJIAX (FEHEPATOPOM UAEH, KPUTHKOM,
UCITOJIHUTEIIEM, TIPE3EHTYIOMIUM U T. 11.);

pa3BEpHYTO, JIOTMYHO W TOYHO M3JlaraTb CBOK TOYKY 3pEHHA C
UCIIOJIb30BAaHUEM aJIEeKBATHBIX (YCTHBIX U TMCbMEHHBIX ) S3IKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(JIMKTOT€HHbIE CUTYallMM W MPEAOTBPAIATh KOHQIUKTHI

710 X aKTUBHOM (ha3bl;

KOOPJIMHUPOBaTh U BBINOJHATH pabOTy B YCIOBHUSIX BHUPTYaJIbHOTO
B3aMMOJICUCTBUS (MM COYETAHUSPEATILHOTO U BUPTYAJIBHOTO);

— COTJIaCOBBIBATh MO3UIMU WICHOB KOMaHbl B IpoIlecce paboThl Haj OOLINM

IPOYKTOM/PEIICHUEM;

MPEACTABNIATh MyONUYHO pe3yJabTaThl HWHAWBUAYATbHONW W TPYNIOBON

JESITENbHOCTH, KaK MEPEA3HAKOMOM, TaK U MEePe] HE3HAKOMOMN ayAUTOPHUEN;



— moAOupaTh MApTHEPOB Uil  JEIOBOM KOMMYHHMKAIUHA, WCXOAS U3
cOoO0OpaKeHUl pe3yabTaTUBHOCTH B3aUMOJICHCTBUS, @ HE JINYHBIX CUMITIATHI;
— BOCIIPUHUMATh KPUTUYECKHUE 3aMEUYaHUS KaK PECYpC COOCTBEHHOT'O Pa3BUTHS;
TOYHO U €MKO (popMyIupoBaTh Kak KPUTHUECKHE, TaK M OJ00PUTEIIbHbBIE
3aMe4yaHus B aJipec APYTruX JIOJAe B paMKax JelOBOM M 0O0pa3oBaTEIbHOMN

KOMMYHHKAIIUH, nu3oeras IIpHU 5TOM JIMYHOCTHBIX OLICHOYHBIX Cy}KIIeHHﬁ.

B pe3yabrare m3yueHusi yueOHOro mnpeaMera «XuMHs» HAa YpPOBHe
cpeaHero oouero 00pa3oBaHus:
BoinyckHMK HA 6230BOM YPOBHE HAYUMTCH:

packpplBaTh Ha IIpUMEpax pPoOJIb XHMHH B (OPMHUPOBAHMH COBPEMEHHOM
HAY4YHOW KapTUHBI MUPA U B IPAKTUUECKOMN AEATEILHOCTH YEIIOBEKA;

JEMOHCTPUPOBATH HA NPUMEPAX B3AUMOCBS3b MEKIY XUMHEH U IPYTHUMU
€CTECTBEHHBIMU HayKaMU;

pacKpbpIBaTh Ha TMpPHUMEpPax TMOJIOKECHUS TEOPUU XUMHUUYECKOTO CTPOCHUS
A.M. bytneposa;

noHuMath (pusznueckuii cmeicn Ilepuogudeckoro 3akona JI.M. MenaeneeBa u
Ha €ro OCHOBE OOBSCHATh 3aBHCHUMOCTb CBOMCTB XMMHYECKHX JJEMEHTOB U
00pa30BaHHBIX UMH BEIIIECTB OT JICKTPOHHOTO CTPOCHHS aTOMOB;

OOBSICHATH MPUYMHBI ~MHOTOOOpa3usi BEHIECTB Ha OCHOBE  OOIIUX
IpeACTaBICHUM 00 UX COCTaBe U CTPOCHUH;

MPUMEHATH MpaBUia CUCTEMATHYECKON MEKIYHApOJIHOW HOMEHKIATYphl Kak
CpeACTBa pa3InueHUs U UACHTU(DHUKAIIMY BEUIECTB MO UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYpHBIC (hOPMYJIBI OPraHUYSCKUX BEIECCTB
KaK HocuTejneld uHoOpMalMuu O CTPOSHMHM BeElIeCTBa, €ro CBOMCTBaX W
MPUHAICKHOCTH K OMPEAEICHHOMY KJIACCYy COCIMHEHUI;

XapaKTEepU30BaTh OPraHWYECKHE BEUIECTBA MO COCTABY, CTPOCHUIO U
CBOMCTBAaM, YCTAHABJIMBATh MPUUYUHHO-CJIEIACTBEHHBIC CBSI3M MEXIY JaHHBIMHU
XapaKTEepUCTUKAMU BEIIECTBA;

MPUBOAUTH TPUMEPHl XUMHUUYECKHX PEAKIMA, PaCKPBIBAIOIIUX XapaKTEepPHbIC
CBOMCTBA TUIIUYHBIX MPEICTABUTEIEH KIACCOB OPTaHMYECKUX BEIIECTB C IETIBIO

UX uAeHTU(PUKAIMY 1 00bSICHEHUS 001aCTH IPUMCHECHHUS



MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMHYECKUX PEAKIMA HA OCHOBE
3HAHUM O TUMNAX XUMUYECKOM CBSI3U B MOJIEKYJIAX PEAr€HTOB U UX PEAKIIMOHHOMU
CIIOCOOHOCTH;

WCMOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUH M XUMHYECKHX CBOWCTBAX
BEIECTB JIj1s1 0€30MacHOT0 MPUMEHEHHUSI B TIPAKTUIECKON EITEITLHOCTH;

MPUBOIUTH IpUMEPbI MPAKTUYECKOTO HCITOJIb30BaHUSA MPOAYKTOB
nepepaboTku HeTH W TPHUPOTHOTO Ta3a, BHICOKOMOJICKYJSIPHBIX COCTHMHCHHM
(moyIMATUIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHI 10 PACHO3HABAHUIO OPTraHWYECKUX BEIIECTB: IJIMIIEPUHA,
YKCYCHOM KHUCJIOTBI, HEMPEIEIbHBIX >KUPOB, TIIIOKO3bI, Kpaxmala, OCJIKOB — B
COCTaBE MUILEBBIX MPOJAYKTOB U KOCMETHUYECKUX CPEJICTB;

BJIQJICTh TpaBUJiaMM U TMpueMamMu Oe30macHOi paboThl C XUMHUYECKUMU
BEILIECTBAMU U JTA0OPAaTOPHBIM 000PY0BaHUEM;

YCTAHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIUU U CMEIICHUSA
XUMUYECKOTO PaBHOBECUSI OT Pa3IUYHBIX (PAKTOPOB C IIEbI0 OMPEICIICHUS
ONTUMAJIBHBIX YCJIOBUHM MPOTEKAHUS XUMUUYECKHUX ITPOIIECCOB;

MPUBOAUTH MPUMEPHI TUAPOJIA3A COJICH B TOBCEAHEBHOM KU3HU YEIIOBEKA;

MPUBOAUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMI B PUPOJIE,
MIPOU3BOICTBEHHBIX MPOLIECCAX U )KU3HEIECATECIBHOCTH OPraHNu3MOB;

MPUBOJUTh TPUMEPhl XUMUUYECKHUX peaKIui, pacKpbIBAIOIUX OOII1e
XAMUYECKUE CBOMCTBA MPOCTHIX BEMIECTB — METALIOB U HEMETAJIJIOB;

IIPOBOJIMTH PAcUEThl HA HAXOXKJICHUE MOJICKYJSIPHOW (hOPMYJIbI YIIIEBOA0POIA
M0 MPOAYKTaM CrOpaHus U MO €ro OTHOCUTEIbHOW IUIOTHOCTH W MAacCCOBBIM
JIOJISIM DJIEMEHTOB, BXOISIIUX B €0 COCTAaB;

BJIJIETh TpaBWJIaMH O€30MacHOrO OOpaIlleHUs C €IKUMU, TOPHYUMH U
TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XMMUHU;

OCYIIECTBJIATh  TMOUCK  XUMHYECKOM  WHPOpMAIMK 1O  HA3BaHUSM,
uaeHTuPuUKaTopaM, CTPYKTYpHBIM (hOpMYJiaM BEIECTB;

KPUTUYECKH OIEHWBATh M WHTEPIPETUPOBATh XHUMHYECKYI0 HWH(OpMAIHIO,
COJICPIKAIIYIOCS B COOOIIEGHUSIX CPEJCTB MAacCoBOM WHMOpMaLUM, pecypcax

NHTepHeTa, HAyYHO-TIONMYJISIPHBIX CTAThSIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOMN



KOPPEKTHOCTH B IEJIAX BBISBICHUS OMIMOOYHBIX CYXKICHUH M (hOopMHpOBaHUS
COOCTBEHHOM MO3HIINH;

OPEJACTABIATh IMYTH PEIICHUS TIJI00AIbHBIX MPOOJIeM, CTOSIIMX Iepes
YEJIOBEYECTBOM: IKOJIOTHYCCKHX, SHEPIeTHUCCKHUX, ChIPhEBBIX, H POJIb XUMHHU B

PELIEHUH 3THX IPOOIEM.

BoinyckHMK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCS:

ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOGNeHUe U IB0TIOYUI0 OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAX ee Pa36Umusl,

UCNnoIbL306amMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEeKmos U
VUeOHO-UCCe008AMENbCKUX 3a0at NO U3VHEHUIO C8OUCMS, CNOCO0008 NOYUeHUs. U
PACNO3HABAHUSL OP2AHUYECKUX BeUleC8;

00BACHAMb  NPUPOOY U CHOCOObL  00pPA30BAHUS  XUMUUECKOU  CBA3U:
KOBANEHMHOU (NOJAPHOL, HENOJISIPHOLL), UOHHOLL, MEeMALIUYecKol, 86000POOHOU —
C Yenblo onpeoesleHuUss XUMUYECKOU AKMUBHOCIU eUjeCme,

VCMAHABIUBAMb  2EHEMUYECKYI0  CB8S3b  MeHCOy KIACCaAMU  OpP2AHUYeCKUX
gewecms Ol 0OOCHOBAHUSL  NPUHYUNUATLHOU — 8O3MONCHOCIU — NOJIYYEHUS]
OpP2aHU4eCKUX cOeOUHEeHUll 3a0aHH020 COCMABA U CMPOEHUS,

VCMAHABIUBAMb  B3AUMOCEA3U MeHCOY hakmamu u meopuel, NPUYUHOL U
cleocmeuem npu aHaiuze nPooIeMHbIX cumyayutl 4 060CHOBAHUU NPUHUMAECMBIX
peulenuti Ha OCHO8e XUMUYECKUX 3HAHULL.

B cucreme ecrecTBeHHO-HAy4yHOTO O0Opa3OBaHUS XUMHS Kak y4eOHBIN
MpeaMEeT 3aHMMaeT Ba)XHOE MECTO B TIO3HAHWM 3aKOHOB  IMPHUPO/IBI,
dbopMHpOBaHWM  HAy4YHOW KApTHUHBI MHpA, XUMHUYECKONM TPaMOTHOCTH,
HEOOXOUMOM JIJIsi TIOBCEAHEBHOW >KM3HU, HABBIKOB 37I0POBOr0 W 0€30MMacHOTO
JUTSI 9Y€JIOBEKA U OKPYIKAIOIIEH €ro cpeibl o0pa3a KM3HU, a TAaKKE B BOCIIUTAHUU
DKOJOTUYECKON  KYJIbTYpbl, (OPMUpPOBAaHMM COOCTBEHHOW TMO3UIMHU  TIO
OTHONICHUIO K XUMHUYECKOW MH(POPMAITUH, TIOJTyIaeMOU U3 Pa3HBIX UICTOYHUKOB.

VYcnenHocTh M3ydeHUs YYeOHOTO TIpEeIMeTa CBsi3aHA C  OBJIAJCHUEM
OCHOBHBIMH TOHSATHUSMH XUMHUH, HAyYHBIMH (aKTaMH, 3aKOHAMH, TCOPHUSMHU,

IMPUMCHCHUCM ITOJTYUCHHBIX 3HAHUM IIpH PCIICHUHU ITPAKTHYCCKHUX 3aaa4.



B cootBerctBUH ¢ DI'OC COO XuMHS MOXET M3y4aThCs Ha 0Aa30BOM H
YIIyOJIEHHOM YpPOBHSIX.

N3yyenune xumMuu Ha 0a30BOM YpPOBHE OPHUEHTUPOBAHO Ha OOECIECUYCHHE
o011e00pa3oBaTeIbHON U OOIIEKYITYPHOU MOJATOTOBKY BBIMTYCKHHUKOB.

Copnepxxanne 0a30BOro Kypca MO3BOJSET PACKpbITh BEAYIIME HIEU H
OTJICTIbHBIE TIOJIOKEHUS, Ba)KHbIE B TMO3HABAaTEJIBHOM W MHUPOBO33PEHUYECKOM
OTHOIIICHUHU: 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT COCTaBa M CTPOCHUS;
0OyCJIOBIGHHOCTh TPUMEHEHHUS BELIECTB WX CBOMCTBAMHU; MaTepHaIbHOE
€IMHCTBO HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB; BO3pacTarolias poJib
XUMHH B CO3JAHUM HOBBIX JIEKAPCTB MU MATEPHUAJIOB, B IKOHOMHUU CHIPhS, OXpaHe
OKPY’KarOIIEH CPEIBI.

W3ydeHne XuMuM Ha YIUIyOJEHHOM YpOBHE TpEArojaraeT TMOoJHOe
OcBOeHHuE 0a30BOro Kypca U BKJIIOYAET paclIUpPEHUE MPEIMETHBIX Pe3yIbTaTOB U
COJEp)KaHUsl, OPUEHTHUPOBAHHOE HAa  MOATOTOBKY K  IOCIEAYIOUIEMY
npodecCHOHAIBHOMY 00pa30BaHUIO; Pa3BUTHE UHAMBUYATbHBIX CIIOCOOHOCTEH
oOyuaromuxcst myTeM OoJiee TiyOOKOro, 4eM 3TO IpeaycMaTpUBaeTcsi 0a30BbIM
KypcOM, OCBOCHHSI OCHOB HayK, CHCTEMAaTHYECKUX 3HAHWH; YMEHUE MPUMEHSIThH
MOJTyYEHHBIC 3HAHUS JJIsl PEIICHUS MPAKTUIECKUX B yueOHO-HUCCIIeI0BATEIbCKUX
3aJa4 B U3MEHEHHOW, HECTAaHJapPTHOM CUTYyallMl; YMEHUE CUCTEMATU3UpPOBaTh U
000011aTh MONy4eHHbIe 3HaHMs. M3yueHue npenMera Ha YriiyOJIeHHOM ypOBHE
no3BoJisieT  cPOopMHUpPOBaTH Yy  OOy4arOUIMXCs YMEHHE  AaHAJM3UPOBaTh,
IPOrHO3UPOBAaTh W OLIEHWBAaTh C IMO3ULMU 3KOJOTUYECKOM Oe30MacHOCTH
MOCNEACTBUSI  OBITOBOM ¥ MPOM3BOJACTBEHHOW JIEATEIHHOCTH  YEJIOBEKa,
CBSI3aHHOM C MOJTy4YeHUEM, TPUMEHEHUEM U TIEpepa0O0TKOM BEIIEeCTB.

Wzydenne npeameta «XuMHsS» B 9acTH (GOPMUPOBAHUSA y OOyUaIOIINXCSI
HAyYHOTO MHPOBO33PEHHsI, OCBOCHHSI OOILIEHAYYHBIX METOIOB MO3HAHUSA, a TAKXKe
MPAKTUYECKOTO MPUMEHEHUS] HAayYHbIX 3HAHUI OCHOBAHO HAa MEXIPEIMETHBIX
CBA3SIX C TpeaMeTamMu o0JacTeii  eCTeCTBEHHBIX, MAaTeMaTHYeCKUX W
rYMaHUTapHBIX HayK.

[TpumepHass mporpamma ydeOHOTO MpenMera «XHUMHUsS» COCTaBlieHA Ha
OCHOBE MOJYJBHOTO TPHUHIMIA TOCTPOCHHs] Y4eOHOro Marepuana, He

OoNpCACIIEICT KOJUMYCCTBO YdCOB HAa M3YUCHHC yqe6H0r0 npeamMeTa 1u KJacChbl, B



KOTOPBIX TMpEeAMET MOXET Hu3ydarbcid. KypcMBOM B MNpUMEpPHBIX Y4eOHBIX
[porpamMmax BBIJIEJIEHbI 3JIEMEHThI COJEPKAHMS, OTHOCSIIMECS K PE3yJbTaTaM,
KOTOPBIM O0YYaIOIINECs «I0Ty4aT BO3MOKHOCTb HAYUUTHCS.

[IpumepHass mporpamMma YYUTBHIBA€T BO3MOKHOCTH MOJyYE€HHsI 3HAHUU B
TOM 4YHCIIE 4Yepe3 MPaKTHYECKYI0 NEITeIbHOCTh. B mporpamme conepxurcs
OpPUMEPHBIA TepeueHb NpakTUYecKux pabdbor. I[lpu coctaBieHun paboueit
IpOrpaMMbl yYUTENb BIpaBe BbIOpaTh U3 MEpPEUHs pabOThI, KOTOPHIE CUUTACT
HaumOoJiee 11eJ1ecO00pa3HbIMU, C Y4E€TOM HEOOXOAMMOCTH  JOCTHUXKEHUS

IMPpCAMCTHBIX PC3YyJIbTATOB.

COAEPKAHUE YYEBHOI'O ITPEIMETA «XUMMUS»,
10-11 KJIACCBI

ba3oBblil ypoBeHb

OCHOBBI OPraHN4ecKoil XUuMHUH

[losiBneHnMe W pa3BUTHE OPraHUYECKOW XHMMHUM Kak Hayku. [Ipenmer
OpPraHMYeCKOM XUMHHU. MeCcTO M 3Ha4eHHE OPraHUYEeCKOW XMMHUU B CHUCTEME
€CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHUE KaK NOPSAOK COCIWHEHHUS ATOMOB B MOJIEKYJIE
COIJJaCHO MX BaJIEHTHOCTH. (OCHOBHBIE IIOJIOXKEHUS TEOPUU XUMHUYECKOIO
CTPOEHHUSI OpraHudeckux coeauHeHnii A.M. bytnepoBa. YriepoaHbIil CKeler
OpraHnyYecKoil MojeKyibl. KpaTHOCTh XMMUYECKOW CBA3U. 3ABUCUMOCTbH CBOMCTB
BEILIECTB OT XMMUYECKOI0 CTpOeHU MOJIeKyJl. M3omepus u uzomepsl. Ilonsarue o
¢yHkunoHansHOM  rpynme. IIpuHIuMnbel  KIaccUpUKAMKM  OPTraHUYECKUX
coennHeHN. CuctemaTHdeckas MEXIyHApOJHAas HOMEHKJIAaTypa M HPHUHIIMIIBI
00pa3oBaHMs HA3BAHUW OPraHUYECKUX COEIUHEHUN.

Anxanbl. Cmpoenue monexkyavt memana. ['OMOJOTHYECKUI PsJ AJIKAHOB.
I'omonorun. Homenkiarypa. M3oMepust yriepogHOro ckeynera. 3aKOHOMEPHOCTH
U3MEeHEeHUs PU3NUECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpe MeTaHa U
ATaHAa): peaKkluu 3aMenieHus (TaJOreHUPOBAHKE), IETHAPUPOBAHUS KAK CIIOCOOBI
NOJIyYEHHUS BAKHENIIINX COCIMHEHNN B OPraHUYECKOM CUHTE3€. [ opeHne merana
KaK OJUH M3 OCHOBHBIX HCTOYHHUKOB TE€IJa B IPOMBIIIJIEHHOCTH U OBITY.

Haxoxcz[eHHe B IpUpOAC U IIPUMCHCHUC AJIKAHOB. Ilonsmue o UUKTIOAJIKAHAX.



Asikenbl. CmpoeHue monekynvl smuiena. 1'OMOJIOTHYECKUA Pl alTKEHOB.
Homenkiarypa. M3omepust yriaepoJHOro cKejieTa U MOJI0KEHHsI KpaTHOM CBSI3U B
MoJsiekysie. XHMHUYECKHME CBOMCTBA (Ha TpUMEpe JTWICHA): peakluu
MIPUCOEINHEHHUS (ramoreHnpoBaHuE, euopuposanue, rupaTanus,
2uodpozanoeenuposanue)  Kak ~ Crmoco0  moiydeHuss  (QyHKIHMOHAIBHBIX
IIPOU3BOJIHBIX YIJIEBOJIOPOIOB, TopeHus. [lomumepusanus 3TuiIeHa Kak OCHOBHOE
HaIIpaBJIEHUE €r0 UCIOJIb30BaHUs. [10M3THIIEH KaK KPYITHOTOHHAKHBIA MPOTYKT
XUMHUYECKOTO pon3BoicTBa. [I[puMeHenue sTuiexa.

Anxanuensl M kayuyku. [lonsTtre o0 ankagueHax Kak YIJIEBOJIOPOJaX C
IBYMsl JTBOMHBIMU CBsi3aMu. [lomumepusanusa auBuHwia (Oyraauena-1,3) kak
CHoco0 MOJIy4YeHHUsI CUHTETUYECKOro Kayuyyka. HaTypanbHbI M CHHTETHUECKUN
Kaydyku. Bynkannzanus kayuyka. Pesuna. [I[puMeHeHne kaydyka U pe3uHbI.

Ankunbel. Cmpoenue Mmonekyavl ayemunenda. 1'OMOJOTHUECKUN P
ankuHoB. Homenknartypa. M3omepust yriiepoJHOrO CKelleTa W II0JO0KEHUS
KpaTHOM CBS3U B MOJIEKYyJle. XMMUYECKHE CBOMCTBA (Ha MpPUMEpE aleTUIICHA):
peakiuu TPUCOETUHEHUs1 (TaJIOTeHUPOBAHUE, 2uUOpuposanue, THUIpATAIUS,
2UOP02ano2eHUposaHiie) Kak Crnocod MmoaydeHus MOJIUMEPOB U APYTUX MOJIE3HBIX
npoaykToB. ['opeHue aneTwsiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO
TUTAMEHU JIJIs1 CBAPKH U PE3KU MeTaiuioB. [IpumeHenue areTuieHa.

Apenbl. beH30n Kkak mpeAcTaBUTENb apOMATHUYECKHX YIJIEBOJIOPOIOB.
CmpoeHnue monekynvt Oenzona. XUMHUECKHE CBOMCTBA: PEAKIUM 3aMELECHUS
(rajoreHHMpoOBaHUE) Kak CIOCOO0 TMOMY4YEHHMsS] XUMHUYECKUX CPEICTB 3allluThl
pacTeHul, NpUCOeIMHEHU (THAPUPOBAHUE) KaK JOKA3aTEIbCTBO HEMPEAEIBHOTO
xapaktepa 0ensona. Peakuus ropenus. [Ipumenenue 6eH3omna.

Cnuprtel. Knaccudukaius, HOMEHKIAaTypa, ©30MepHsi CHUPTOB. MeTaHo U
ATAHOJI KaK MPEJCTABUTEIU MPEISTbHBIX OJIHOATOMHBIX CIHPTOB. XUMUYECKUE
CBOMCTBa (Ha IMpUMEPE METAHOJIA W 3TAHOJA): B3aUMOJECHCTBUE C HATPUEM Kak
croco0 YCTaHOBJICHHUSI HaJIN4YUs TUAPOKCOTPYIIIBI, peaKIus C
raJlor€HOBOJIOPOAAMHU KaK CIIOCO0 MOYyUYEHUs! pacTBOPUTENICH, AeTuapaTaus Kak
cnoco0 rmodyyeHusi d3TujieHa. Peakuuss TropeHus: CHOUPThl KaK TOIJIMBO.
[IpumeHnenne MeraHona v 3TaHona. PU3HOIOTHYECKOE ACHCTBHME METaHOJA U

9TaHOJIa Ha OpPraHu3M  YCJIOBCKA. OTHNCHTIIMKOIbL H TJIMOCPHUH  KaK



NPEACTABUTENIA MPEAEIIBHBIX MHOTOATOMHBIX cnupToB. KauecTBeHHas peakuus
Ha MHOT'OATOMHBIE CIOUPTHI U €€ MPUMEHEHHE I PAacllO3HABAHMS TIMIIEPHUHA B
COCTaBE KOCMETUYECKHUX CPEACTB. [IpakTHueckoe MpUMEHEHNE ITUIEHTIIUKOIS U
TJIMLEPUHA.

®enon. CtpoeHue MoJekynbl (eHona. B3zaumuoe GnusHue amomos 8
monexkyne ¢henona. Xumuueckue ceolcmea. 83aumooelcmeue ¢ Hampuem,
euopokcuoom nampus, opomom. Ilpumenenue gpeHona.

Anpnerunsl. Merananb (dopManbAerua) U dTaHalb (aleTaablIerua) Kak
NPEACTABUTENIM  MPEACIbHBIX  alberuAoB. KauecTBEHHbIE peakUuu Ha
KapOOHWIBbHYIO Tpynny (peakuus «cepeOpsHOro 3epKajia», B3auMOJCHCTBHUE C
ruapokcuiom meau (II) u ux npumeHeHue miisi OOHAPYKEHHS MpPEAeTIbHBIX
aNbJIETUJIOB B MPOMBILUIEHHBIX CTOYHBIX BOJAX. TOKCHYHOCTH alIbJIETHOB.
[Ipumenenue hopmanbaeruia 1 aeTalbIeruaa.

KapOGoHoBbie  KUCIOTBI. YKCyCHasi KHCJIOTa KaKk IPEACTaBUTENb
MPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBa (Ha
IpUMeEpPe YKCYCHOM KHCJIOTHI): pEaKIMu ¢ MeTajulaMH, OCHOBHBIMU OKCHJIAMH,
OCHOBAaHMSMHU M COJSIMH KAaK TOJATBEPKICHUE CXOACTBA C HEOPTraHWYECKUMU
KuciaoTamu. Peakius stepudukaiuu Kak cioco0 MOJydeHHs CI0XKHBIX 3(PUPOB.
[Ipumenenue ykcycHOM Kucnotel. I[IpencraBieHne o BBICHIMX KapOOHOBBIX
KHUCJIOTaX.

Cnoxuble »¢upsl U xupbl. CroxHbie d>QuUpHl  KaKk MOPOAYKTHI
B3aUMOJEUCTBUSI KapOOHOBBIX KHUCIOT €O crnupTamu. [IpuMeHeHue CloKHBIX
7(¢UpoB B MUILEBOKH U MapPrOMEpPHON MPOMBILIIEHHOCTH. JKUpPbI KaK CII0XKHbBIE
a(UpHI TIHMIIEPUHA U BBICIIMX KapOOHOBBIX KUCIIOT. PacTuTenbHbIC U KUBOTHBIC
KUpPBI, UX cocTaB. Pacmo3HaBaHHWe paCTUTENIbHBIX >KUPOB HAa OCHOBAaHUU MX
HEIpeaelbHoro xapakrepa. I[IpuMeHeHne >xupoB. ['maponnus wiam OMBUICHHE
KHUPOB KaK CIOCOO MPOMBIIIJIEHHOTO IMOJIYYeHUs COJeM BBICHIMX KapOOHOBBIX
KUCJIOT. MBIIA Kak COJM BBICIIMX KApOOHOBBIX KHUCIOT. Moromiue cBONCTBa
MbLJIA.

VYrnesoawsl. Krnaccudukamus yriaeBoaoB. Haxoxnenue yriieBoJoB B
npupoae. ['nmoko3a kak anpaerupocnupT. bposkenue raoko3bl. Caxaposa.

T'uoponus caxaposvr. Kpaxman u 1emnono3a Kak OHOJOTHYECKHE TOTUMEPHIL.



XUMUYECKHE CBOMCTBA KpaxMmaia M ILeJUIHoI03bl (TUAPOIN3, KauyeCTBEHHAas
peakiusi ¢ HOJA0M Ha KpaxMmal U €€ MPUMEHEHHE JUIsi OOHApYyKEeHUsI Kpaxmasa B
npoaykrTax nutanus). [[pumenenue u 6uonorudeckas pojib yrieBoaoB. [lonsrtue
00 MCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE allE€TaTHOTO BOJIOKHA.

Nnentuduxauss OpraHU4ecKUX COCAUHEHUW. [enemuueckas c6s3b
MedHcoy Kuaccamu Opeanudeckux coeounenutl. TUNBl XMMHUYECKUX peakUuil B
OPTraHUYECKON XUMHH.

AmuHOKUCIOTH U Oenku. CocTaB U HOMEHKJIATypa. AMMHOKUCIOTBHI Kak
amoTepHble opraHuueckue coeauHeHus. llentunHas cBa3b. buomormyeckoe
3HAYEHHUE O-aMHUHOKHCIOT. O0NacTh NpUMEHEHUs] aMHUHOKHCIOT. benku kak
npupojHele ouononumMepsl. CocTaB U CTpOEHHUE OENIKOB. XMMUYECKUE CBOWCTBA
OeNKoB: ruAponu3, neHarypauus. OOHapyxkeHue O€IKOB TpU  OMOIIU
KayeCTBEHHBbIX (LIBETHBIX) peakuuil. [IpeBpaieHust 6EIKOB MUILM B OPraHU3ME.

buonornyeckue QyHKIIMN OEITKOB.

Teopernyeckue OCHOBbI XUMHHU

Crpoenne BemectBa. CoBpeMEHHass MOJEIb CTPOCHUS  aToMma.
OnekTpoHHasi KoHpurypauusi aroma. OcHogHoe U B8030YAHCOeHHble COCMOSIHUSL
amomos. Knaccubukanms XUMHYECKUX JJIEMEHTOB (S-, P-, O-3IIeMEHTHI).
OCOOEHHOCTH CTPOEHHUS SHEPreTUYECKHX YpPOBHEW aTroMoB d-37€MEHTOB.
[lepnomnueckas cucrema xumudyeckux odnemeHtoB .M.  Mengeneesa.
Ousnueckuii cmbica Ilepunoanueckoro 3akona /.M. Menneneesa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB OJJIEMEHTOB M UWX COCIMHEHUU TI0
nepuojiaM M TpynmaM. OJIEKTPOHHasi TMpUpPOJa XUMHYECKOHW  CBSI3M.
DNIEeKTPOOTPUIIATEILHOCTh. BUIbI XUMHYECKON CBsi3U (KOBaJICHTHAs, WOHHAas,
MeTaJTTnYecKas, BOJIOPOIHAS) U MEXaHU3MBI ee oOpazoBaHus. Kpucmaniuueckue
u amopguele eewecmea. Tunvl Kpucmaiiuyeckux pewemox (amomHas,
MOJIEKVIAPHASA, UOHHAS, Memaliuyeckas). 3aeucumocms @usuueckux ceolucmas
sewecmea om muna Kpucmauiuyeckou pewemkuy. [IpuauHBI MHOTOOOpa3Us
BEIIIECTB.

XUMHYECKUE peaklu. ['OMOreHHbIe U reTeporeHHbie peakuuu. CKOpoCTh

peakiuu, ee 3aBUCMMOCTb OT PA3NUYHBIX (PAKTOPOB: MPHUPOABI PEArHPYIOIINX



BEILIECTB, KOHLEHTPALlMM PEArupyIOMIUX BEIIECTB, TEMIIEPATYpPhbl, ILIOLIAAH
PEaKIIMOHHON MOBEPXHOCTH, HaIW4usi KaTanu3atopa. Ponp KaTanu3atopoB B
OpupoA€ MW  TIPOMBIIUIEHHOM  Mpou3BOACTBE. OOpaTUMOCTh  pEeaKIMid.
XUMUYECKOE PAaBHOBECHE U €T0 CMEILICHHUE MOJT IEUCTBUEM PA3IMUHbBIX (DaKTOPOB
(KOHLIEHTpAIMsl PEareéHTOB WM MPOJYKTOB pPEAKIUH, AABICHUE, TEMIIeparypa)
JUISL CO3JIaHMSI ONTUMAJIBHBIX YCIIOBHI NPOTEKAHUS XHUMHUYECKHX IPOLECCOB.
Jlucnepcuvie cucmemvl. Ilonamue o koanoudax (30nu, eenu). Hcemunnvle
pacmeopsl. Peakuun B pacTBOpax 3JIEKTPOJIUTOB. pH pacTBOpa Kak MOKa3aTelb
KUCIIOTHOCTU cpenbl. ['uaponus coneil. 3HaueHne THAPOJiU3a B OMOJIOTMYECKHUX
00MeHHBIX Tporieccax. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIC,
IPOU3BOJICTBEHHBIX  MPOLECCaX W JKU3HEHAEATEIIbHOCTH  OPTraHU3MOB.
OKUCIUTETLHO-BOCCTAHOBUTEIIPHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB
[JIaBHBIX M TMOOOYHBIX MOJATPYII (Melb, >KEJIe30) M HEMETaJUIOB: BOJOpOja,
KHUCIIOpOJia, TajJoreHoB, cepbl, a3oTa, gocdopa, yriepoaa, kpemaus. Kopposus
METAJJIOB: BHUJbBI KOPPO3UU, CHOCOOBI 3alllUThl METAIOB OT KOPPO3HUH.
Onekmpoaus  pacmeopos u  pacniagos. Illpumenenue  dnekmpoausa 8

NPOMbBILUUTIEHHOCTU.

XuMHuS ¥ KM3Hb

Hayunble wmeTonpl mnoO3HaHUA B XUMHH. VICTOYHUKHM XUMHYECKOU
unpopmaruu. Ilouck wHbOpManMK TO HA3BaHUSAM, HUJCHTU(UKATOpAM,
CTPYKTYpHBIM (popMmysiam. MoaenupoBaHuEe XUMUUECKUX MPOIIECCOB U SIBIICHU,
XUMUYECKUU AHAIU3 U CUHMe3 KaK METOJIbl HAyYHOTO TIO3HAHMS.

Xumusi u 3a0poBhe. JlekapcTBa, (epMeHThI, BUTAaMUHBI, TOPMOHBI,
MUHEpaJibHble BOJbI. [IpoOsiemMbl, CBsi3aHHBIE ¢ MPUMEHEHUEM JIEKapCTBEHHBIX
mpenaparoB. BpenHble TPUBBIMKKM W (PAKTOPHI, pa3pylIAOMAE 30POBbE
(kypeHnne, ynoTpeOJIeHHE aJIKoroJisi, HapKkoMaHus). PanuoHambHOE MHUTAHHE.
Tuwesvie 0obasku. OcHoBbl NUWEBOU XUMUL.

XuMHsl B TIOBCEIHEBHOM >KW3HH. MOMOIMME W YHUCTSIIME CPEICTBa.
Cpedcmea 60pvObl ¢ ObIMOBLIMU HACEKOMBIMU. PEnelleHmbl, UHCEeKMUYUODL.
CpencTBa nUYHOW TUTHEHbI U KocMeTHKHU. [IpaBuna Oe3omacHoOil paboOTHI €

CAKMMH, TOPHOIMMU U TOKCHYHBIMH BCIICCTBAMU, CPCACTBAMUA OBITOBOM XMMHUH.



XUMHUSL M CEIbCKOE XO35MCTBO. MMUHEpanbHble W  OPraHUYECKHE
ynoopenusi. CpeacTBa 3aniuThl PpACTEHUH.

Xumuss W dHepretuka. [IpupogHble HCTOYHHMKM — YTJIIEBOJOPOJIOB.
[TpuponaHbIil ¥ MOMYTHBIA HEPTSIHON Ta3bl, UX COCTaB M UcMoyib3oBaHHe. CocTaB
He(Tu U ee nepepaborka. Hedrenpoaykrel. OkranoBoe uncio 6ensuna. Oxpana
OKpyXaromied  cpeapl mnpu  HedrernepepabOTKe U TPAHCHOPTHUPOBKE
He(TENPOAYKTOB. AJIbTepHATUBHBIC HICTOYHUKHU SHEPTHUU.

Xumuss B cTtpoutenbcTBe. llement. beron. IlomGop onTUMalIbHBIX
CTPOUTENBHBIX MATEPUAIIOB B IPAKTUYECKON IEITENBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTHs. XUMHUUYECKOE 3arpSI3HEHNUE OKPYHKAKOUIEH CPEIbl U €ro
nocneacteus. Oxpana rugpocdepsl, MouBbl, atMochepsl, (Gaopel U ¢GayHbl OT

XUMHUUYCCKOI'O 3arpsA3HCHUA.

TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM
KOJIMYECTBA YACOB, OTBOANUMBIX HA OCBOEHME

KAXKJIOM TEMBI
10 KJIACCBI
Ne T Koua-Bo
n/n eMa ypoka 4acoB




1 Brenenne 1
Teopus cTpoeHNs] OPraHUuYeCKUX COCAMHEHU I

2 | Teopuss XUMHUYECKOTO CTPOCHHSI OPTaHUYCCKUX BEIIECTB 1

3 | M3omepus 1
¥Yr/1eBo10PO/ibl U HX IPUPOJHbIE HCTOYHUKHU

4 | IlpupoaHslii ra3. AJKaHbl 1
5 | AJKeHbl BXOJHON KOHTPOJIb 1
6 | AJIKagueHbl M KaydyKd 1
7 | AnKuHBI 1
8 | Hedrp 1
9 | benzoxn 1
10 | YraneBogopoabl 1
11 | «YrneBomopoabi» 1

Kuciopojacoaep:xainye coeTHHEHHUs] M X HAXO0K/IEHUE B JKUBOW MPUPOjIE
12 | IlpenenbHbIE OJHOATOMHBIC CITUPTHI 1
13 | I[IpenenbHBIE MHOTOATOMHBIEC CITUPTHI 1
14 | denobr 1
15 | Anpneruasl 1
16 | KapOoHOBBIE KUCIIOTHI 1
17 | Cnoxxnble 2GUpBI 1
18 | XKupmr 1
19 | Yruesonsl 1
20 | YrneBonsl. [lpakTrueckas padora No2 1
21 Kucnoponcoaep:xaiiue coOeJMHEHHS U UX HaXO0KICHHUE B KUBOU MPUPOJE. 1
KonTponbHas pabora
A3oTcoaeprkaniye coeJMHEHNsI M UX HAXO0XKIeHUE B ;KUBOI mpupoje
22 | AMuHBI 1
23 | AMHUHOKHCIIOTBI 1
24 | benku 1
25 | HykienHOBBIE KUCIOTHI 1
26 | Pemenue SKCiepuMEHTANIBHBIX 33724 1
7 A3oTocoepKalue COSTUHEHUS ¥ UX HAXOXK/ICHUE B )KUBOU MPUPOJIE. 1
KonTtposnbHast padota Ne3
Buosiornyecku aKTHBHBIE OPraHUYeCKHe COeINHEHUsI
28 | ®epMeHTHI 1
29 | BuramuHbI 1
30 | l'opmoHbI 1
31 | JlekapcTBa 1
HcKkyccTBeHHBIE H CHHTETHYECKHE OPraHnYecKHe COeTMHEHN s
32 | VlckyccTBEHHBIE COETMHEHUS 1
33 | MckyccTBEeHHbBIE BOJIOKHA 1
34 | TImactmaccel. BomokHa 1
11 KIIACCBbI

Ne Koxa-Bo

n/n Tema ypoka 4acoB
Ctpoenue atoma u nepuoanyeckuii 3akon JI.M. MenneneeBa

1 | Crpoenue aToma 1

2 CtpoeHue 3JIeKTPOHHBIX 000JI0UY€K aTOMOB 1

3 | llepuogmueckuii 3axkon .M. Menneneena 1




CTtpoeHue BemecTBa

4 HNoHHas xumMuueckas CBsi3b 1
5 | KoBanenTHas xumuyeckas CBsi3b 1
6 | Kpucramnnueckue pemeTku 1
7 | MeTtayumnueckast CBSI3b 1
8 | BogoponHas cBs3b 1
9 ITnacrtMaccel 1
10 | Bosiokna 1
11 | T'a3000pa3Ho€ COCTOSIHUE BEUIECTBA 1
12 | Barpsisaenue arMochepsl 1 00pbda ¢ HUM 1
13 | XKuzakoe cocTosiHUE BENIeCTBA 1
14 | TBepmoe cOCTOSIHUE BEIIECTBA 1
15 | JlucriepcHbIE CUCTEMBI 1
16 [Tonydenue, cobnpanue u pacro3HaBaHue razon. [Ipakruueckas 1
paborta Nel
17 | Ctpoenne aroma. KontponbsHas pabora Nel 1
XuMu4ecKue peakunu
18 | Peakuuu, maymme 6€3 N3MEHEHUS COCTaBa BEIIECTBA 1
19 | Peakumm coeuHEHUs, pa3i0KEeHUS, 3aMEIICHHUSI 1 OOMEHa 1
20 | Peakmmu 9K30- ¥ SHIIOTEPMHUYCCKHE 1
21 | CKOpoCTh XMMHUYECKOH peaKIiu 1
22 | OGpaTUMOCTh XUMUYECKON PEeaKINH 1
23 | Ponb BOJBI B XMMHYECKOHN peaKIuu 1
24 | I'unponus 1
25 | OKUCIUTENHHO- BOCCTAHOBUTEIIHHBIC PEAKIHH 1
BemecrBa M uX cBolicTBAa
26 | MeTamibl 1
27 | Koppo3sust MmeTamion 1
28 | Hemerauinl - o011as XapaKTepUCTHKA 1
29 | OkucIuTeNbHBIE CBOWCTBA METAIIJIOB 1
30 | BoccranoButenbHbIE CBOIICTBA HEMETAIIIOB 1
31 | Kucrnotsl 1 OCHOBaHHS HEOPTaHHMUECKUE U OPTaHUIECKHE 1
32 | KourponpHas pabora No2 urorosas 3a 11 kiacc 1
33 Pemmenne skcriepuMeHTANBHBIX 337]a4 HA UACHTU(DUKAIIUIO 1
opranndeckux Bemects. [1P No2
34 | O6o6maromee noBTopenwue 3a 11 kiacc. 1




