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1. IlnanupyemMble pe3y/bTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa
«XUMHUA»

N3yuenue yueOHOro mnpeamera «XUMHS» MO JAaHHOHW MpPOrpaMMe B
OCHOBHOM IIKOJ€ CIOCOOCTBYET (POPMUPOBAHUIO Y YYaIIUXCSA JMYHOCTHBIX,
METaNpeMETHBIX M MPEIMETHBIX pe3yJIbTaTOB OOYYEHHMs, COOTBETCTBYIOLIUX
TpeboBaHUsIM (peepabHOr0 TOCYJAPCTBEHHOrO OOpa3oBaTEeIbHOTO CTaHJapTa
CpeaHero oo011ero 0opa3oBaHus.

JIMYHOCTHBIE pe3yIbTATHI:

1) ¢opmupoBaHUE UYYBCTBA TOPIOCTH 32 POCCHHCKYI) XHUMHYECKYIO
HayKy;

2) ¢dopMHpOBaHHE IIEOCTHOIO MHUPOBO33PCHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl XMMHUH KaK HAYKH U OOIIECTBEHHOM MPAKTUKH, a
TaKXK€ COLHUAIBHOMY, KYJIBTYPHOMY, SI3BIKOBOMY U JYXOBHOMY MHOT000Opa3uio
COBPEMEHHOI'0 MUPA;

3) ¢dopmupoBaHUE OTBETCTBCHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTHU U
CIIOCOOHOCTH K CaMOpPa3BUTHUIO M CaMOOOpa30BaHMIO HAa OCHOBE MOTHBALMH K
oOy4eHHIO ¥ IO3HaHUIO0, BEIOOPY Oyaymieit mpodeccuu;

4)  ¢dopmupoBaHue KOMMYHHUKATUBHON KOMIICTEHTHOCTH B
o0Opa3oBaTeabHOM,  OOIIECTBEHHO  TMOJIE3HOM,  y4eOHO-HCCIEeI0BATEIbCKOM,
TBOPUYECKOU U APYTUX BUJIAX JCSITEIbHOCTH;

5) ¢opMupoBaHuE IIECHHOCTH 3A0POBOTO M OE30MacHOro o0pa3a >KH3HHU;
YCBOEHUE MpaBWJI MHAWBUYAJIBHOTO U KOJUIEKTUBHOI'O 0€30I1aCHOrO TOBEJICHUS B
Ype3BBIYANHBIX CUTYALNAX, YTPOXKAIOIIUX JKU3HU U 3[0POBBIO JIIOIEH;

6) ¢opmupoBanue Mo3HABaTEIbHOH W HH(MOPMALMOHHON KYIBTYpHI, B
TOM YHCJIE Pa3BUTHE HABBIKOB CAMOCTOSITENIBHOM pabOoThl ¢ yueOHBIMU ITOCOOUSIMH,
KHUTAaMM, JIOCTYNMHBIMH HMHCTPYMEHTaMM U TEXHHYECKUMHU  CpPEJCTBAMHU
MH(POPMAILIMOHHBIX TEXHOJIOTHU;

7) ¢dopmupoBaHHME OCHOB 93KOJIOTHYECKOI'O CO3HAHUS HA OCHOBE
OpU3HAHUSA I[IEHHOCTH H3HU BO BceX €€ MPOSBICHUAX U HEOOXOAUMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOLIEHUS K OKPY KaIOILEH Cpene;

8) pa3BUTHE CHOCOOHOCTH K pEIICHUIO TBOPUYECKUX 3a1ad, yMEHHUS
HAXOJUTh aJIeKBAaTHBIE CIIOCOOBI MOBEACHUS U B3aUMOJCHCTBHS C MapTHEpaMU BO
BpeMsi ydeOHOW U BHEYy4YeOHOW JeATEIbHOCTH, CIOCOOHOCTH OILICHUBAThH
npoOJIeMHBbIE CUTYallUd W ONEpPaTHUBHO MPUHUMATh OTBETCTBEHHBIC PEILICHUS B
pa3MYHBIX TPOAYKTUBHBIX BHJAX  JE€ATEJbHOCTH  (yueOHasl, TOHCKOBO-
UCClIeI0BaTeIbCKasl, MPOEKTHAS, U JIp.)

MeranpeaMeTHble pe3yJabTaThl:

1) oBiajcHWEe HaBBIKAMH CaMOCTOSITEILHOTO IPHOOPETEHUS HOBBIX
3HaHUM, OpraHu3aluMd  y4eOHOM  JIeATENIbHOCTH, T[OUCKAa CpEeACTB €&
OCYILIECTBIICHUS;

2) yMEHHE IUIaHWPOBATh TYTH JOCTH)KCHHS IIeJicH Ha OCHOBE
CaMOCTOSITEILHOTO AHAJIN3a YCIOBUM W CPEACTB JOCTHXKEHHUS JTHUX LEJEH,
BBIJICJISITh albTEPHATUBHBIE CIIOCOOBI JOCTHXKEHUSI LEIU M BBIOUpaTh HaubOosee



3¢ (pexTUBHBIN cIOCO0, OCYIIECTBIISITh IO3HABATENBHYIO PEPIEKCUIO B OTHOLLIEHUU
JEUCTBUH N0 PEIIEHUIO YYeOHBIX U MO3HABATEIbHBIX 3a/1a4;

3) TnoHUMaHHE TPOOJIEMBI, YMEHHE CTaBHThb BOIPOCH], BBIJIBHTATh
TUIOTE3Y, AaBaTh ONpPENENEHUs TOHITHIM, KIacCU(PUIUPOBATh, CTPYKTYPUPOBATH
MaTtepuall, IpOBOAUTH SKCIEPUMEHTHI, ApPTyMEHTHPOBATh COOCTBEHHYIO IMO3UIIUIO,
(OopMyIHpPOBaTH BHIBOABI U 3AKITIOYCHHUS;

4) ¢dopmupoBaHHe M  pa3BUTHEC KOMIIETCHTHOCTH B  00JacTu
UCIIOJIb30BAaHUSI MHCTPYMEHTOB U TEXHUYECKUX CPEACTB HH(MOPMAIMOHHBIX
TEXHOJOTUH  (KOMIOBIOTEPOB M MPOrpaMMHOr0  oOecrneueHus)  Kak
MHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTUS KOMMYHHMKATHUBHBIX W TMO3HABaTEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBHIA;

5) yMeHHWe W3BICKAaTh WHPOPMALMIO U3 pa3IMYHBIX HCTOYHHKOB
(BKJIOYAsh CpeACcTBA MAacCOBOM  HMH(POpPMAlMM, KOMMIAKT-IUCKH  y4eOHOro
Ha3HaueHus, pecypcbl cetu VHTepHer), yMeHHe CBOOOJIHO TOJB30BATHCA
CIPABOYHON JUTEpATypoil, B TOM YHCIE€ U Ha OJJIEKTPOHHBIX HOCHUTENSX,
co0JI101aTh HOPMbI HH(POPMAIIMOHHON U30MPaTEeIbHOCTH, ITUKHU;

6) yMeHMEe Ha TIPAKTHUKE TIOJIb30BAThCS OCHOBHBIMU JIOTHYCCKUMH
npueMamMu, METOJaMH HaOJIOJIEHUs, MOJICIUPOBAHUS, OOBICHEHUS, PEIICHUS
npo0JieM, MPOTHO3UPOBAHUS U AP.;

7) yMeHHE OpraHu30BaTh CBOI JKM3Hb B  COOTBETCTBHH  C
OpPECTaBICHUSIMU O 3J0pOBOM 00pa3e KHU3HH, @paBaXx M OOA3aHHOCTSIX
rpa)<1aHHa, [IECHHOCTSIX OBITUS, KyJbTYpPhl U COLIMAJILHOTO B3aUMOIEHCTBUS;

8) yMeHue BBIIOJHATH O3HABATEIBHBIC U IPAKTHYECKHE 33JaHUsI, B TOM
qHCIIe TPOEKTHBIE;

9) ¢dopmupoBaHue yMEHUS CaMOCTOSITEIBHO M  apryMEHTHPOBaHO
OLICHUBAaTh CBOM JIEUCTBUS U JEUCTBHUS OJHOKIACCHHUKOB, COAEPKATEIbHO
00OCHOBBIBasl MPAaBWJIBHOCTh WM OMIMOOYHOCTb pe3ysibTaTa, a TaKXKe CBOU
BO3MOKHOCTH B JJOCTHKEHHUH LIE€TH ONPEIEICHHOMN CII0)KHOCTH;

10) ymeHnue paboTaTh B IPYIIIIE.

[IpenmeTHbIe pPE3yNbTaThl MPUBOAATCS B OJIOKax «BBIMYCKHUK HAyduTCsS» W
«BBIITYCKHUK MOJTYYUT BO3MOXHOCTh HAYUUTHCSI»

BbInyCKHUK HAYYUTCS BoinycKHUK MOJIyYHUT
BO3MOKHOCTh HAYYHUTHCH
B pe3yabTaTe H3yuyeHHsi Kypca XUMHUM B CPeHEH LIKOJIe
® OCO3HaHHE 00BEKTUBHOM . Xumuueckue NOHAMUA:
3HAYUMOCTH  OCHOB  XMMHYECKOU YITIEPOJHBIM  CKENeT,  paauKalbl,
HayKl Kak 0O0JIACTM COBPEMEHHOIO GyHKITMOHATHHBIC TPYIIIbI,
€CTECTBO3HAHUSI, KOMIIOHEHTa OO0IIeH TOMOJIOTHS, CTPYKTypHas 51
KYJIBTYPBI u MPAKTUYECKON MIPOCTPAHCTBECHHAS n3oMepus,
JNEATENBHOCTH YEJIOBEKA B YCIOBHUAX IIPOCTPAHCTBEHHOE CTpOECHUE
BO3pacTarouen «XUMHU3ALUN OPraHUYeCKUX COEIMHEHUN,
MHOTUX C(EpP KU3HU COBPEMEHHOrO | THOpHIM3aLUs opOuTasei,
oOliecTBa; OCO3HAHHE XHUMHUYECKHX VH]TYKTUBHBIN 151 ME30MEPHBIN
MPEBPAIICHUN  OPTaHMYECKUX | 3 dexThI, AMeKTpodui, HYKICODHUIT;




HEOPTraHUYECKUX BEILIECTB KaK
OCHOBbl MHOTHUX SBJIICHUM XWBOW H
HEXHUBOW  MpUPOABL,  yriayOneHue
NPEACTABICHUN O MaTepuaibHOM
€IUHCTBE MUPA;

e OBJAJCHUE
XUMHUYECKOU rPaMOTHOCTH:
CHIOCOOHOCTBIO ~ aHANM3UPOBATh MU
OOBEKTUBHO OLIEHUBATH >KU3HEHHBIE
CUTyallud, CBSI3aHHBIE C XUMHEM,
HaBbIKaMU 0€30MacHOr0 OOpaIIeHHUs C
OpraHUYECKUMU BEILIECTBAMMU,
UCIIOJIb3YEMBIMU B TOBCEAHEBHOM
KU3HU; YMEHHEM aHAJIU3UPOBATh H

OCHOBaMH

TUTaHUPOBAThH IKOJIOTHUYECKU
Oe3omacHoe MoBe/ICHUE;

e (¢opmupoBaHUE
CHUCTEMAaTU3UPOBAHHBIX
NpeCTaBICHUH 00 OpraHMYECKUX
BEIECTBAX, HX MPEBPALICHUAX U
IPaKTUIECKOM NPUMEHEHUU;

OBJIAJICHHUC MOHSITUHMHBIM arIapaTomMm
N CUMBOJIMYCCKHUM S3BIKOM XHMHWU,

e (hopmMmHupoBaHUE YMCHHH
yCTaHABJIMBATh CBSI3H MEXTY
peagbHO Ha0II01aeEMBIMU
XUMHYECKAUMU SIBJICHUSMU 51
IpoIeCCaMU, OOBSICHATh IPHYUHBI
MHOT000pa3us BEIIIECTB,
3aBHCUMOCTh MX CBOMCTB OT COCTaBa
n CTPOCHHS, a TaKKe
00yCIIOBIEHHOCTb MPUMEHEHUS

BCIIECTB OCOOCHHOCTSIMHM HUX CBOMCTB;
® TpuoOpeTeHUE OTIBITa
MPUMCHCHUSI XHMHYECKHMX METOOB

W3YyUYCHUS BEILIECTB u ux
npeBpalleHuii:  HaOllloJeHue  3a
CBOMCTBaMHU  BEILIECTB, YCIIOBHUSIMU

INIPOTCKAHUA XHMHYCCKHUX peaKHHﬁ;
IIPOBCACHUC OIIBITOB M XHMHYCCKUX

JKCIIEPUMEHTOB pa3IMYHON
CIOKHOCTM  C  HCIOJb30BaHUEM
nabopatopHOro  OOOpYNIOBaHUS U
puOOpPOB;

BEILIECTBO, XHUMHYECKUU DIIEMEHT,
aToM, MOJIEKyJa, macca aToOMOB H
MOJIEKYI, UOH, paaukai,
aJUIOTPONHUSI, HYKIUJbI U HU30TOIBI,
aToMHbBIE  S-, P-, d-opOutainm,
XUMHUYECKast CBSI3b,
ANEKTPOOTPULIATENLHOCTD,
BaJICHTHOCTb, CTENEHb OKUCIICHUS,
ruOpUIU3aLUs opOuTasei,
IPOCTPAHCTBEHHOE CTpOeHHue
MOJIEKYJl, MOJIb, MOJISIpHas Macca,
MOJISIPHBIN o0beM, BEILIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS, KOMILJIEKCHBIC
COCMHEHUS, IUCTIEPCHBIC CHUCTEMBI,
VUCTUHHbBIC pacTBOPHI,
AIIEKTPOJIUTHYECKAsT  JTUCCOIMAIUS,
KHCJIOTHO-OCHOBHBIE ~ pEakIuu B
BOJAHBIX  pacTBOpax,  THUIPOJIHU3,
OKHCJICHHE ¥  BOCCTAHOBJICHHE,
AJIEKTPOJIN3, CKOPOCTh XUMHUYECKOH
peakiuu, MEXaHU3M  pEeaKIIHH,
KaTajiu3, TeroBor A PekT peakum,
SHTANIBIINS, TeIJIoTa O0Opa3oBaHMUs,
SHTPONUS, XUMHUYECKOE PABHOBECHE,
KOHCTaHTa pPaBHOBECHS, OCHOBHBIE
TUMBI PEAKIUH B HEOPraHWYECKOU M
OPraHUYECKON XUMMUU;

e OCHOGHbBlIE 3AKOHbI XUMUU.
3aKOH COXPaHEHHUS MAacChl BEIIECTB,

NEePUOINYECKUI 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH
ABoragpo, 3akoH I'ecca, 3aKoH

HGFICTBYIOHIHX MaCC B KHHCTHKC H
TCPMOJNHAMHKC,
e OCHO6HBlE meopuu xumuu:

TEOPUIO CTPOCHUS OPTraHUYECKUX
COCIMHEHUW;  CTPOEHUS  aTroMa,
XUMHUYECKOU CBSI3H,
AJIEKTPOJIMTUYECKON  JUCCOLHAINH,
KUCJIOT W OCHOBAaHUW, CTPOCHUSA
OpPraHUYECKUX COCIMHCHU I
(BKITFOUAS CTEPEOXUMHIO),
XUMHUYECKYIO KUHETUKY u

XUMHYECKYI0 TEPMOJIUHAMUKY;




¢ VYMCHHC OKa3blBaTb IICPBYIO
ImoMouib IMPU OTPABJICHUAX, OXKOI'aX U

OpyrMX TpaBMaX, CBS3aHHBIX C
BELIECTBAMU U J1a0OpaTOpHBIM
o0opy10BaHUEM;

® OBJIQJICHUE TMpPUEMaMU PabOThI
c uHopmarmein XUMHAYECKOTO
COIEp)KaHUsl, TMPEACTABICHHOU B
pasHoii Gpopme;

® CO3JaHHE OCHOBBI U1l
dbopMupoBaHus MHTEpeca K
pacHIMpEHHOMY U YIJIYOJICHHOMY

MOJIYYEHUIO XUMHUYECKUX 3HAHUM JIJIs
NeIbHEUIero #WX TMPUMEHEHUs B
KayecTBe cdepsl CBOEH
npodeccuoHaIbHOM 1eITeNbHOCTH.

L4 maccud)ummmo u

HOMEHKIamypy OpraHU4YeCKUX U
HEOPTraHUYECKUX COCIMHEHUI;
PUPOIHBIE WUCTOYHUKHU
YIIEBOJIOPOJIOB M CHOCOOBI  HX
nepepadboTKy;

® gadicHellwiue eGeuwiecmea U
Mamepuanpl: OCHOBHBIC METaUIbl U
CIUIaBbI, TpaduT, KBapll, CTEKIO,
IIEMEHT, MUHEpaJbHbIE YI00peHus,
MUHEpaJbHbIE U OpPraHUYECKHE
KHUCJIOTHI, ICIIOYH, aMMHaK,
yIIE€BOJOPOJbI,  (pEHON,  aHWUJIWH,
METAHOJI, JTaHOJ, OJTHJCHIJIUKOIIb,
TJIMICPYH, dbopmanbaeru,
alleTallbICTHI, alleTOH, TIJII0KO03a,
caxaposa, Kpaxmayu,  KJeTdarka,
AMHHOKHCJIOTEI, OeKH,
HUCKYCCTBEHHBIE BOJIOKHA, Kay4dyKH,
IJIaCTMAcChl,  JKUPBI, MbUIA |
MOIOIIIUE CPEJICTBA.




2. Conep:xkanue yueOHOro npeamera « XuMHs»

Tema 1. IIpexmer opranumyeckoi xumuu. Teopuss CTpoeHHs
OpPraHuYecKux coeauHeHui (3 4)

[Ipeamer oprannueckoil xumuu. CpaBHEHUME OPraHMYECKUX COCIMHEHUMN C
HEOpraHndeckuMH. lIpupoaHpie, HICKYCCTBEHHBIE U CUHTETUYECKUE COEAUHEHNS.

BanentHocTh. XMMHUYECKOE CTPOEHUE KAK MOPSAOK COEIMHEHUS aTOMOB B
MOJIEKYJIE COIVIACHO KX BaJeHTHOCTH. (OCHOBHBIE TIOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOCHUSI OpPraHWYECKHX coenuHeHui. IloHATHE O romoJsioruu u
roMoJsiorax, MU30Mepuu 1 u3oMepax. XuMuyeckue (Gpopmyibl U MOJEIH MOJIEKYJ B
OpraHWYECKON XUMUHU.

Tema 2 . YriieBoaopoabl 1 uX NpUpoaHbie UCTOYHUKH (10 1)

[Ipuponsslii ra3. Ankansl. [IpupoaHbIi ra3 Kak TOIUIMBO. [ OMOJIOrHYECKUi
psAl, U30MEpUs U HOMEHKJIATypa ajKaHOB. XMMHUYECKHE CBOMCTBA aJKaHOB (Ha
IpUMepe METaHa U ATaHa): TOPEHUE, 3aMEIICHNUE, PA3JIOKEHNE U IETUIPUPOBAHUE.
[IprMmeHeHne anTkaHOB HA OCHOBE CBOMCTB.

AJNKeHbl. OTWJEH, ero ToJIydeHHue (JIeTHAPUPOBAHUEM OSTaHAa U
HNerujparaied  sTaHosa). XHUMUYECKHE  CBOMCTBAa  ATWUJIEHA:  TOPEHUE,
KAUeCTBEHHBbIE pEaKklUM, TuapaTanus, noauMmepusanusa. I[lonudTuneHn, ero
CBOICTBa U mpuMeHeHue. [I[pumeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

Ankanuensl U Kaydyku. [loHsTHe 00 anmkaaweHaxX Kak YrieBOAOpPOJax C
JByMsI IBOMHBIMHM CBSI3IMU. XHUMHYECKHE CBOMCTBa OyTramueHa-1,3 W w3ompeHa:
obeciiBeunBaHre OPOMHOM BOJIBI U TIOJIMMEPHU3AIIUS B Kaydyku. Pe3uHa.

AJNKUHBI. AIETWICH, €ro IMOJy4YeHHE IUPOJIM30M MeTaHa W KapOUIHBIM
criocoboM. XHWMHYECKHE CBOMCTBa aleTWICHA: TOpeHHe, OO0eCIBEUYMBAHHE
OpOMHOW BOJIbI, NMPHUCOEAUHEHHUE XJIOPOBOAOpoAa W ruapataius. [IpumMeHeHme
alleTiiIeHa Ha OCHOBE CBOMCTB.

benzon. Ilonyuenwe OeH30/la W3 TEeKCaHa W aleTWICHA. XUMHUYECKHUE
CBOMCTBa O€H30Jla: TOpPEHWE, TaJlOTCHUPOBaHKWE, HUTpoBaHue. I[IpumeHeHue
OeH30J1a Ha OCHOBE CBOMCTB.

Hed 1. CoctaB u nepepabotka Hedtu. Hedrenponykrel. bensun u nmoustue
00 OKTaHOBOM YHCIIE.

HemoncTpamun. ['openue anerwieHa. OTHOILIEHUE HSTHJICHA, allETWIICHA U
OeH30/la K pacTBOpYy MepMaHraHata kanus. llomydeHuwe »STWiIeHA peakuen
JeTHIpaTaIliy ATaHOJa, alleTUIeHa KapOuIHbIM criocoboM. PasznokeHune kaydayka
IIPY HArpeBaHUM, WCIBITAHUE MPOAYKTOB PA3JIOKECHUS HA HENPEICIbHOCTD.
Komnexmnus o6pa3noB HedTH 1 HEPTEITPOAYKTOB.

JlaGopaTopubie onbiThl. 1. OrnpeneneHre 3JIEMEHTHOTO  COCTaBa
OpraHWYECKUX COCIUHCHHH. 2. M3roToBIeHHEe MOIeNIed MOJICKYN YIiIeBOAOPOIOB.
3 OOHapyxeHHE HETpEACTbHBIX COCIWHCHWA B JXKHIKUX Hedrempomykrax. 4.
[Tonydyenue u cBoiicTBa ameTuiaeHa. 5. O3HakomiieHHEe ¢ koyuieknued «HedTb u
MPOIYKTHI €€ MepepadoTKm.



Tema 3. Kucjiopoa- u a3oTocoaep:kainiae oprannueckue coequHenns (10
)

EnvHCTBO XMMHYECKOM OpraHu3allid >XKHUBBIX OPraHU3MOB. XUMHUYECKUU
COCTaB KUBBIX OPTaHU3MOB.

Crouptel. ITlonmydenue »3TaHONia OpOXXKEHHUEM TJIOKO3bI U THApATAIUEi
stuieHa. [uwapokcwibHas rpynma Kak (yHkinuoHanbHas. [IpencraBieHue o
BOJIOPOJHOM CBSI3M. XMMHUYECKUE CBOMCTBA 3TaHOJA: TOPEHUE, B3aUMOJICHCTBUE C
HaTpueM, 0O0pa30BaHUE MPOCTHIX U CIOXKHBIX 3(PUPOB, OKUCICHUE B abJETHU]IL.
[IpuMmeHeHne 3TaHONA HA OCHOBE CBOMCTB. AJKOrOJW3M, €ro MOCHEACTBUS U
peaynpexICHUE.

[TonsTne 0 TIpeaeNbHBIX MHOTOATOMHBIX CcOUpTax. [JHIEpUH Kak
NpEeACTaBUTENb  MHOTOATOMHBIX  chUpToB.  KauecTBeHHass  peakuusi  Ha
MHOT0aTOMHBIE€ CIUPTHI. [IpuMeHeHue rauiepuHa.

®enon. [lonmyueHue ¢deHoma KOKCOBaHMEM KaMeHHOTO yriis. BzaumHoe
BJIUSIHUE aTOMOB B MOJieKyJie (eHosa: B3aUMOJEHCTBHE C TUAPOKCUIOM HATPUS U
a3oTHOM kucioTou. [IpuMenenue ¢heHoa Ha OCHOBE CBOMCTB.

Anpneruabl. IlomydeHue anbAEruoB OKHCJIEHHUEM COOTBETCTBYIOIIMX
CIUPTOB. XUMHUYECKHE CBOMCTBA aJbJCTHJIOB: OKHUCICHHE B COOTBETCTBYIOIIYIO
KUCJIOTY W BOCCTAHOBJIEHME B COOTBETCTBYIOmMI crnupt. IlpumeHenue
dbopmanbaeruia u areTaibIeruia Ha OCHOBE CBOMCTB.

Kap6onoBbie kucinotel. IlomyueHune kapOOHOBBIX KHCIOT OKHUCIEHUEM
aNbJIeTUA0B. XHUMHUYECKHE CBONCTBA YKCYCHOW KHCJIOTBHI: OOIIME CBOMCTBa C
HEOpPraHMYECKUMU KUCIOTaMH U peakius stepuduxanuu. [IpumMenenne ykcycHou
KHCIIOTBI Ha OCHOBE CBOMCTB. BpbIcIIMEe KUpHBIE KHUCIOTHI Ha MpPHUMEPE
MAJIbMUTUHOBOM U CTEAPUHOBOM.

Cnoxupie 3¢pupsl U Kupbl. l[lodydeHue CIOXKHBIX 3(PHUPOB PpPEaKIHCH
srepudukanuu. CrnoxHbie 3Qupbl B mpupoae, ux 3HaueHue. lIpumenenue
CJIOHBIX 3()UPOB HA OCHOBE CBOMCTB.

Kupbl kak cioxHble 3¢Gupbl. XUMHUYECKHUE CBOWCTBA >KUPOB: THUIPOJIN3
(OMBLIIEHHE) W TUIPUPOBAHUE KUIAKUX KUPOB. lIprimMeHeHHe XUPOB Ha OCHOBE
CBOWCTB.

YrneBoabl. YTII€BOAbI, 3HAUEHUE YTIIEBOAOB B KMBOW IPUPOAE U B KU3HU
YEJI0BEKa.

I'mroko3a - BemecTBO C JBOWCTBEHHOW (YHKIMEH - ajdbJACTHIOCIHPT.
XWMUYECKME CBOMCTBA TIJIFOKO3bI: OKHUCJIECHHE B TJIOKOHOBYK) KHCIOTY,
BOCCTAHOBJICHHE B copOWT, OpokeHHe (MOJOYHOKHCIOE |  CIIMPTOBOE).
[IprMeHeHue TII0K03bl HA OCHOBE CBOMCTB.

Amunbl. [lonsitue o0 amunax. IlonmyueHue apomaTH4ecKOro aMHHa -
aHWIMHA - W3 HUTPOOEH30J1a. AHWINH KaK OPTaHMYECKOoe OCHOBaHWE. B3ammHoe
BIIMSHME aTOMOB B MOJIEKYyJi€ aHWIMHA: OCIa0JI€HUE OCHOBHBIX CBOICTB U
B3aUMOJIeHCTBUE C OpOMHOM BOJIOM. [IpMeHeHe aHUIMHA Ha OCHOBE CBOMCTB.

AMHUHOKHUCTOTHL. [lonmyyeHne aMHUHOKHUCIOT U3 KapOOHOBBIX KHUCJIOT U
TUAPOIU30M O€JIKOB. XHMMHUYECKHME CBOMCTBA aMHHOKHUCIOT Kak aM(pOTEepHBIX
OPraHMYeCKUX COCIUHEHHI: B3aUMOJICMCTBUE CO IIEJIOYaMU, KUCIOTAMU U APYT C



apyroM (peakuuss mnoJukoHaeHcanuu). llenTunHas CBsI3p W MOJIUMIEHTHABL.
[IpuMeHeHnE aMHHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. IlonydyeHue O€NKOB peakUedl MOIMKOHACHCALMM aMUHOKHUCIOT.
[lepBuuHas, BTOpUYHAs U TPETHUYHAS CTPYKTYphl OEJKOB. XMMUYECKUE CBOMCTBA
O€JIKOB: TOpeHue, JeHaTypalus, TUAPOIU3 U LBETHbIE peakiuu. buoxumuueckue
(GyHKIMU OENKOB.

I'eneTnyeckas cBA3b MEXKY KJIACCAMU OPTaHUYECKUX COCTMHEHUM.

HyxnennoBble kucnorel. CHHTE3 HYKIEHHOBBIX KHCIOT B KIETKE H3
HyKiaeoTu10B. OOwmui miaH CcTpoeHus Hykjaeoruaa. CpaBHEHHME CTPOCHUS U
¢yuxuuit PHK u JIHK. Ponb HyKIE€MHOBBIX KUCJIOT B XpaHEHUU M Tepenaye
HacyencTBeHHOM uHpopmaruu. [lonaTre o GMOTEXHOIOTUH U TEHHOW MHXKEHEPUH.

Jdemoncrpanuu. OkucieHue cnupTa B anbaeruj. KauecTBeHHas peakuus
Ha MHoroatoMmssle cnupTbl. Kosmekuus «KaMeHHBIM yroib ¥ HPOAYKTBI €r0
nepepabotku». KauectBeHHble peakiuu Ha ¢eHon. Peaknus «cepeOpsiHOro
3epKana» anbIErua0B U TIIIOK03bl. OKUCICHUE AJIbIAECTU0B U TJIFOKO3bl B KMCIIOTHI
¢ nomompbio Tuapokcuaa meau (II). Tlomyduenue ykcycHo-3THIOBOTO — Adupa.
KauecTBeHHass peakuusi Ha Kpaxmai. B3anmojeicTBME aMMuaka M aHWIMHA C
coJisiHOM kucinoToi. Peaknus anunmHa ¢ OpoMHOM Bojoil. Jloka3zaTeiabCTBO
HaMM4Yus (PYHKIIMOHAJIBHBIX TPYII B pacTBOpax aMHMHOKHUCIOT. PacTBopenue u
ocaxxaeHue OenkoB. llBeTHble peakiuu OEJTKOB: KCAHTOMPOTEHMHOBAs H
OouypeToBas. 'opeHre NTUYBEro Mepa U MEePCTIHON HUTH.

Mogens monekyisl JJTHK. Ilepexoabl: 3TaHOn — 3TWIEH 3TWICHIJIMKOIb —>
striieHrMKosAT Meau (Il); atanonm —3TaHane — 3TaHOBAs KUCIOTA.

JlabopaTopHble onbIThl. 5 CBoiicTBa »THIIOBOrO crimpra. 6, 7 CBoiicTBa
riiiepuHa, popmanpaeruaa. 8 CBoiicTBa YKCYCHOM KHCIOTHL. 9 CBOWCTBA KUPOB.
10 CpaBHeHHE CBOWCTB pPacTBOPOB MbLIa W CTHpajIbHOTrO mopomka. 11, 12
CroiicTBa rimroko3bl, Kpaxmana. 13. CBoiicTBa O€IKOB.

IpakTuyeckas padora Nel. Unentudukamnus opraHuu4eCKuX COCTMHCHUH.

Tema 4 .Oprannyeckasi XumMus 1 001ecTBo (5 4)

buomexnonoeusa. AspobHass U aHadpoOHas CrmocoObl  OYHCTKH B
COBPEMEHHOM TPOMBINUIEHHOCTU. ['eHHass wHxeHepus. KiietouHas HWHXKEHEpHs.
KnonupoBanue

HckycctBennnie nosmMmepsl. [lonydeHrne HCKYCCTBEHHBIX ITOJUMEPOB, Kak
MPOAYKTOB XHMHYECKOH MOIU(PUKANUN TPUPOTHOTO ITOJUMEPHOTO  CHIPBS.
HckyccTBeHHbIE BOJIOKHA (alleTaTHBIM IIENK, BHCKO3a), HX CBOWCTBA U
NIPUMEHEHHE.

Cunterndeckue mnojuMmephl. [lodydeHHe CHUHTETHMYECKUX TOJIUMEPOB
peakiusIMU TOJIMMEpPH3allUM W MoJuKoHJeHcanuu. CTpyKTypa TOJIMMEpPOB
JIMHEWHAs, Pa3BETBICHHAS M NMPOCTpaHCTBEHHasA. [IpeAcTaBUTENNM CUHTETUYECKUX
IUIACTMACC: TIOJHMATUJIEH HHU3KOTO M BBICOKOTO JIABJICHMS, MOJUNPONWICH |
NOJUBUHUIXIOPUT. CHUHTETUYECKUE BOJIOKHA: JJABCAH, HUTPOH U KaIpPOH.

JemoncTrpamuu. Kojuieknusa minactMacce W u3genuii u3 Hux. Kosuiexiuun
HWCKYCCTBEHHBIX M CHHTETHYECKH BOJOKOH WM W3AEIWN W3 HHUX. Pacno3HaBaHue
BOJIOKOH.



Jlabopatopubie onbiThl. 14. O3HakomieHue ¢ oOpa3uaMu IUIacTMacce,
BOJIOKOH Y Kay4YyKOB.

IIpakTuyeckas padora Ne2. PacriozHaBaHME TIIACTMACC U BOJIOKOH.

HNrorosasi KOHTpPOIBLHAA padoTa (2 4)

Pe3epBHOe Bpemsi(4 uyaca)
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3. TemaTnyeckoe MJIaHUPOBaHMUE, B TOM YHCJIE C y4eTOM padoueil
NMPorpaMMbl BOCIIUTAHNS, ¢ YKa3aHHEM KOJIHYECTBA YaCOB,
OTBOJUMBIX HA OCBOEHHE KAK/I0H TeMbl

Ne /i | HaumeHoBanue paszzaena KonunuectBo Buael koHTpOIA
4acoB 110
porpamme
1. [Ipenmer oprannyeckomn 3 Tect
XuMuM. Teopus cTpoeHus
OpPraHUYECKUX COCTMHEHUN
2. YrineBo1opoasl U UxX 10 I1.P.
NPUPOTHBIC UCTOYHUKU K.P.
C.P.
3. Kucnopona- u 10 ILp.
azorocojaep)Kauue K.P.
OpraHNYecKUe COeTMHEHUS C.P.
4, Opranuueckas XUMHS U 5 K.P.
00IIECTBO C.P.
S. NroroBast KOHTpOJIbHAS 2 K.P.
pabota
6. PesepBHoe Bpems 4
Bcero 34
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4. Moayab «IIIkoNBHBIN YPOK»

VYcTaHOBNEHHE JOBEPUTEIBHBIX OTHOIICHHM MEXAYy YYUTEIeM M €ro
YYEHHKaMH,  CIOCOOCTBYIOIIMX  MO3UTUBHOMY  BOCHPHUATUIO  YYalIUMHCS
TpeOOBaHUN U MPOCKO yuWTENsl, MPUBJICUYECHUIO UX BHUMAHUSA K 00CYyXJaemMoil Ha
ypoke nH(popmManuu, akTUBU3aI[MU UX IT03HABATEIbHON JEATENbHOCTH;

- MOOyX/IeHre 00yyaroluxcsi COOMI0aTh Ha YPOKE OOIIEHPUHATHIE HOPMBI
MOBEJICHUsI, TIpaBWja OOIICHUS CO CTapluIMMU (MeIaroraMu) U CBEPCTHUKAMHU
(oOyuaromuMucs ), IPUHIUIBI Y4€OHOTO JUCHUIUIMHBI U CAMOOPTraHU3alUH;

- TpUBJICYECHHE BHHUMAHMS OOYYaIOUIUXCS K IEHHOCTHOMY AaCHEKTy
U3y4aeMbIX Ha YpOKax sIBJICHUI, opraHu3alus UX padoThl ¢ MOIy4yaeMoil Ha ypoke
COLIMATIBHO 3HAYUMOM uH(popMaIuei—MHUIIUUPOBAHKE o0cyX1eHus,
BBICKa3bIBAHMS 00YYAIOUIUMUCS CBOETO MHEHHUS 10 €€ MOBOAY, BBIPAOOTKH CBOETO
K HEell OTHOLICHMUS;

- HCMOJIb30BaHUE BOCHHUTATENIbHBIX BO3MOXHOCTEH cojiepKaHUs y4eOHOTO
npenMeTra dYepe3 JIEMOHCTPAIMI0 OOy4YarolmIMMHCS MPUMEPOB OTBETCTBEHHOTO,
IPaXKIAHCKOTO TOBEJEHUS, IMPOSIBICHUS YEJIOBEKOJII00UsS U J00pOCepAedHOCTH,
gyepe3 1Moa0O0p COOTBETCTBYIOUIMX TEKCTOB [JIsi YTEHUS, 3adad JUJIs PEIICHHS
NpOOJIEMHBIX CUTYALU JIsl OOCYKJIEHUS B KJ1acce;

- NPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM paboThl 00ydaroUIMXcs:
UHTEJUIEKTYalIbHBIX WUIP, CTUMYJHPYIOIIMX I103HABATEIbHYIO  MOTHBALUIO
oOyyaroumxcs; JUCKYCCHH, KOTOpbIE Jar0T BO3MOXHOCTb HPHUOOPECTH OIIBIT
BEJCHUsS KOHCTPYKTHBHOI'O JAMajora; rpynnoBoil paboThl uiu paboThl B Mapax,
KOTOpPbIE ydaT 00ydyaroluxcs KOMaHJHOW paboTe M B3aUMOJEHUCTBUIO C JPYTMMHU
00yJaromuMucs;

- BKJIIOYEHHME B YPOK UIPOBBIX MpOLENYpP, KOTOpPblE IOMOIAIOT
HOJJAEePKUBATh MOTUBALIMIO OOYYAIOIIMXCS K MOJYyYEHHUIO 3HAHWN, HaJaKWBAaHUIO
HO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHM B Kiacce, KOTOpbIE IOMOIaroT
YCTaHOBJIEHHIO JOOPOXKeIaTelbHONU aTMOC(ephl BO BpeMsl YPOKa;

- OpraHM3anys B3aMMOIIOMOIIY CPEAU MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX
oOyvarouxcs, Jawoomeil  oOydalomuMmMcs  COUMANbHO  3HAYUMBIA  OIBIT
COTPYIHAYECTBA U B3aUMHON IOMOIIIY;

-  VHMIMUPOBAHME M NONJEPKKA HCCIENOBATEIbCKON JIESITEIBHOCTH
o0yJaloUMxcs B paMKax pealu3aldd UMH U UHIUBUAYAIbHBIX U TPYHIOBBIX U
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO [JAeT UIKOJbHUKAM HPUOOPECTH HAaBBIK
CaMOCTOSITEJILHOTO PEUIEHUSI TEOPETUYECKON MPOOIEMBI, HABBIK T€HEPUPOBAHUS U
oopmiieHuss COOCTBEHHBIX HJIEH, HABBIK YB)XUTEIHHOTO OTHOLIEHUS K UYXKHM
unesM, opopMIICHHBIM B paboTax APYruX HUCCIEN0OBaTEIEH, HAaBBIK MMyOJIHMYHOIO
BBICTYIJICHUSI TE€pe]] ayJIUTOpPHUEH, apryMeHTalHs M OTCTauBAHHE CBOEH TOUYKH
3peHusl.
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