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IosscHUTEHLHAA 3aANMUCKA

Pabouas mnporpamma mno xumum miui 10-11 knaccoB paspaboTaHa Ha  OCHOBE
denepanbHOrO0 TOCYAapCTBEHHOro oOpaszoBaTeipHoro cranmapra OOO u  npuMmepHOH
MPOrpaMMBbI 10 XUMHH, a TaK e Ha OCHOBE aBTOPCKOM yueOHoit nmporpammbl O.C. ['abpuensHa.

Ha o6a3e wnentpa «Touka pocra» obecreunBaeTcsi peanu3anusi o0pa3oBaTeIbHBIX
MpPOrpaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTMUYECKOH HAampaBICHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBHM C TpeOOBaHMIMU 3aKOHOJATEeNbCTBA B cdepe o0pa3oBaHus M € Y4ETOM
pexoMenaanuii denepanpbHoro omeparopa ydebHoro mpenmera «Xumus» . OOpazoBaTenbHas
mporpamMma Mo3BOJIIET UHTEIPUPOBATh pealn3yeMble MOAXOAbl, CTPYKTYPY M COAEpKaHUe MpH
opranuzanuu odyueHus xumuu B 10-11 kiaccax, BBICTpOEHHOM Ha 6a3e J11000ro U3 JOCTYIMHBIX
yuebHO-MeToquuecknx KomruiekcoB (YMK).  Hcnonms3oBanume — obopymoBanusi  «Touka
pocTtay nipu peanuzanuu ganHou OII mo3Bosnser co3naTh yCaoBHS:

. IUIsl paCIUMPEHUs COJIEPKaHUs IIKOJbHOI0 XMMHUECKOr0 00pa3oBaHMs;

. JUI TIOBBIIIEHHUS TMO3HABATEIbHOM aKTUBHOCTH OOYYaIOLIUXCS B €CTECTBEHHO-
Hay4yHOU 00JacTu;

. Ui pa3BUTHS JIMYHOCTH peOEHka B mpouecce OOy4eHHS XUMHH, €ro
crocoOHOCTEH, (OPMHUPOBAHUS U YAOBJIETBOPEHHUS COLHAJIBHO 3HAYUMBIX HHTEPECOB U
noTpeOHOCTElH;

. s paboTel € OAApEHHBIMU IIKOJIbHMKAMH, OpPraHU3allud HMX pa3BUTUS B
Pa3IUYHBIX 00IAaCTAX 00pPa30BATENLHON, TBOPUECKOM NEATEILHOCTH .

OO01mas xapakTepucTUKA y4e0HOro npeaMera « XuMus»

XuMUS KaK JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK paclpoCTpaHWia CBOE BIIMSHUE Ha
BCce O0JIaCTH 4YEJOBEYECKOro CYIIECTBOBaHMA, 3ajaja HOBOE BHJICHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYJIBTYpPbl, HEOOXOAMUMBIM YCJIIOBUEM >KM3HHU OOIIECTBA:
3HAHUE XHMHHU CIY)KUT OCHOBOH 11 (OPMHPOBAHMS MHUPOBO33PEHHUSI UYEJIOBEKa, €ro
MPEACTaBICHUN O MaTepHAIbHOM €MHCTBE MUPA; BAXHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHEH
NPEACTABICHNUS O B3aMMOIPEBPAILCHUSIX HSHEPruu U 00 HBOJIOLMU BEUIECTB B MPHUPOJE;
COBpEMEHHasi XMMHs HalpaBjieHa Ha pelleHHe TI00albHBIX MPOoOJIeM YCTOWYMBOTO pPa3BUTHUS
YeII0OBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MHUIIEBOH M JKOJOTHUYECKON OEe30MacHOCTH,
po0JieM 37paBOOXpaHEHUs. B yCloBUsAX BO3pacTarollero 3HaUEHUs] XUMUHU B )KM3HHU 00IecTBa
CYLIECTBEHHO MOBBICMJIACh POJIb XMMHUYECKOro oOpa3oBaHMs. B miaHe conuanusanud OHO
ABIISIETCS OJHUM U3 YCIOBHH (OPMUPOBAHUSA MHTENIEKTa JUYHOCTH W TapMOHMYHOTO €&
pa3BuTusi. COBpeMEHHOMY 4YEIOBEKY XMMHUYECKHE 3HaHUS HEOOXOIUMBI Uil TpUOOpeTeHHs
OOIIEKYJIBTYPHOT'O YPOBHS, MO3BOJIAIOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTb B MHOI'0OOpPa3sHOM »KHM3HM OOIIECTBA, Il OCO3HAHHUS BA)XXHOCTH Pa3yMHOIO
OTHOILIEHUSI K CBOEMY 3JI0pPOBBIO U 3/10POBBIO JPYTHUX, K OKpPY)KaloIleld NPUPOIHOHN cpene, Ais
IPaMOTHOI'O MTOBEACHUSI IIPU UCIIOIb30BAHUM PA3JIMUYHBIX MATEPHUAIOB U XUMUUYECKUX BEIIECTB B
MOBCETHEBHOM XKM3HUM XUMHYECKOE O0pa30BaHHWE B OCHOBHOM WIKOJNE SIBJISETCS OA30BBIM I10
OTHOILIEHUIO K CHUCTEME OOINEro XMMHUYECKOro oOpa3oBaHus. [103TOMYy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO peaJu3yeT MNPHUCYIe OOMIeMYy XHMHUYECKOMY O0Opa30BaHUIO KIFOYEBBIC
LEHHOCTH, KOTOpbIE€ OTPa)kalOT TOCYJAapCTBEHHbIE, OOLIECTBEHHbIE M HWHAMBHUAyaJIbHBIE
NOTPEOHOCTH. DTHUM OIPEACISIETCS CYIHOCTh OOMIeH CTpaTerud OOy4eHHs, BOCIUTAHHUS H
pa3BuUTHs OOYYaIOIIMXCS CPEACTBaMH y4eOHOro mpeamera «Xumusy». M3ydenue npeamera: 1)
croco0cTByeT (HOPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MHpA, JOCTHKEHHUIO OOIIeH H
(YHKIIMOHATBHOM I'PaMOTHOCTH, J3a€T BOSMO)XKHOCTH JJISI CaMOPa3BUTHsI JTUYHOCTH. 2) BHOCUT
BKJIal B ()OPMHPOBAHHME MBIIUICHUS UM TBOPYECKUX CHOCOOHOCTEH MOIAPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHOW Y4eOHOM esITebHOCTH, SKCIEPUMEHTAIbHBIX M UCCIIEI0BATEIbCKUX YMEHUH,
HEOOXOMMBIX KaK B ITOBCETHEBHOM )KU3HHU, TaK ¥ B TPO(ECCHOHAIBHON JEATSIBHOCTH; 3)
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3HaKOMUT €O cHeu(UKOI HAYYHOTO MBIIIICHHS, 3aKJIabIBA€T OCHOBBI I[€JIOCTHOT'O B3IJIsAa HA
€IUHCTBO TPUPOABI W YEIOBEKAa, SBISETCSA OTBETCTBEHHBIM JTanmoM B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH  MOAPOCTKOB; 4)  cmocoOcTByeT  (OPMHPOBAHUIO
LEHHOCTHOI'O OTHOILIEHHUS K €CTECTBEHHO-HAay4YHbIM 3HAHUSAM, K IPUPOAE, K YEIOBEKY, BHOCUT
CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30oBaHUE MOAPOCTKOB

Ha3BaHHble HampaBjJeHHs B OOyYE€HUHM XUMHHU OOCCICUMBAIOTCA  CHEHU(PHKON
ColepKaHUsl TMPEaMeTa, KOTOPBIA SIBISETCS TEAarormuyeckd aJanTUPOBAHHBIM OTPAKCHHEM
0a30BOif HAyKW XMMHH Ha OMpeAeNEHHOM JTamne e€ pa3Butusi. Kypc XUMHUM OCHOBHOM IIKOJIBI
OPUEHTHUPOBAH HAa OCBOCHHE OOYYAIOIMMMHCS OCHOB HEOPraHMYECKOW XUMHUU M HEKOTOPBIX
MOHATUH U CBEACHHI 00 OTIENBHBIX 00BEKTaX OpraHudeckoir xumuu. CTpyKTypa colepsKaHus
npeaMmeTa chOpMUpPOBaHA HAa OCHOBE CHCTEMHOro MoAxoia K ero usydeHuroo. CopepikaHue
CKJIQJIBIBACTCS] U3 CHUCTEMBI MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI MOHITHI
0 XuMHYecKoW peakiuu. O0e 3TH CHCTEMBl CTPYKTYpPHO OPraHW30BaHBl IO TPHHIUITY
MOCJIEIOBATEILHOTO Pa3BUTH 3HAHWI Ha OCHOBE TEOPETHUYECKHX TPEJICTaBICHUN pPa3HOTrO
YPOBHSI: aTOMHO-MOJIEKYJISIDHOI'O Y4Y€HHsS KaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHS
nepuoandeckoro 3akona Jl. . MenneneeBa kak OCHOBHOI'O 3aKOHA XMMHUHU, YYEHHS] O CTPOCHUU
aTOMa M XMMHYECKON CBS3H, MPEACTABICHUI 00 3JEKTPOJUTUYECKON TUCCOIMAIMU BEIECTB B
pactBopax. TeopeTuueckue 3HaHHUS PAaCCMAaTPUBAIOTCS HA OCHOBE AMITUPUUYECKU MOIYYCHHBIX U
OCMBICIIEHHBIX (DAaKTOB, Ppa3BUBAIOTCS IMOCIENOBATEIbHO OT OAHOIO YPOBHA K APYyromy,
BBIMONHAS (YHKIMH OOBSICHEHUS W IMPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEU
IPAKTUYECKOTO MPUMEHEHUs U TMOJYyYEHUs] M3ydyaeMblX BelecTB Takas opraHu3alus
CoIepKaHUsl Kypca CIOCOOCTBYET MPEACTaBICHUI0O XUMHUYECKOH COCTaBISIIONICH HayYHOU
KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOH Mpuponbl. TeM caMbiM 00ecrednBaeTCsi BO3SMOXKHOCTD
1U1st GOPMHUPOBAHUS y 00 yYAOIIMXCS [IEHHOCTHOT'O OTHOIIEHUS! K HAYYHOMY 3HAHHUIO U METOAaM
MO3HAaHUs B Hayke. BakHO Take 3aMETUTbh, UYTO OCBOCHUE COJEPXKAHUS Kypca IMPOUCXOIUT C
NPUBJICYCHUEM 3HAHUM U3 paHee U3Y4YEHHBIX KypcoB: «Okpyxaronmii mup», «buonorus. 5—7
Kjacce» U «dusnka. 7 Kjacey.

JlanHasi oOpa3zoBaTenpHas mporpaMMa 00€CIeYuBACT YCBOCHUE yUANTUMUCS BaKHEHIITNX
XUMUYECKUX 3aKOHOB, TEOPUU W TOHATHH; (HOPMHUPYET MpEIACTaBICHHUE O POJIM XUMHUU B
OKpYXaloIIeM MHUpE M KU3HU 4enoBeka . [Ipu 3ToM OCHOBHOE BHUMAaHHE YACISACTCS CYHNIHOCTH
XUMHYECKUX peakUMi W MeToJaM HX ocyliecTBieHHs . OJHUM U3 OCHOBHBIX ITPUHIIMIIOB
MOCTPOEHUSI TPOrPaMMBl SIBJIISICTCS MPHUHIIUI JOCTYMHOCTH . OKCIEPUMEHTAJbHbIE JaHHBIC,
MOJIYYCHHBIE YUAIIUMUCS MPU BHIIOJHEHUH KOJUYECTBEHHBIX OMBITOB, MO3BOJSIOT YYallUMCS
CaMOCTOSITEIIbHO [IeJIaTh BBIBOJBI, BBISIBISATH 3aKOHOMEPHOCTH . [lOAXOMbI, 3al0KEHHBIE B
cofiepyKaHUE MpPOrpaMMbl Kypca, CO3Jal0T HEeOOXOJMMbIEe YCIIOBHUS IJII CHCTEMHOIO YCBOEHHS
yUYalIMMHCS OCHOB HAayKH, JUIs 0OeCrHeueHUsl pa3BUBAIOIIEI0 U BOCHUTHIBAIOIIETO BO3/EHCTBUS
o0ydeHHsl Ha JUYHOCTh yvanierocsi . dopmupyembie 3HaAHUS JOJKHBI CTATh OCHOBOW CHCTEMBI
yOeXIeHUH IKOIbHUKA, IIEHTPAIbHBIM SIPOM €0 HAYYHOT O MHPOBO33PEHHUS .

Henu u ocobeHHOCTH M3y4eHHs Y4eOHOr 0 mpeaMera

K HampaBneHHIO TEPBOCTENIEHHONW 3HAYMMOCTH MPU pean3aluu 00pa30BaTEIbHBIX
¢yHkumii npeamera «XUMMS» TPAJULUOHHO OTHOCAT (OPMUPOBAHHWE 3HAHUH OCHOB
XUMHUYECKON HAayKU KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH
YeJI0OBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyIbTYpHL. 3ajauda MperMera COCTOUT B
(GOpPMHUPOBAHUM CHCTEMbl XMMHUYECKHX 3HAHUW — BaXKHEUIIMX (DAKTOB, MOHATHH, 3aKOHOB
TEOPETUYECKUX TOJIOKEHUH, JOCTYIMHBIX O0OOIIECHHH MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HAyKH, 3HAHWA O HAYYHBIX METOJaX M3YYCHHS BEIICCTB MU XUMHUYCCKHX PEAKIMi, a TaKKe B
(GOpPMHUPOBAHUYU M PA3BUTUU YMEHUH M CIIOCOOOB JICATEIHHOCTH, CBS3aHHBIX C IUIAHUPOBAHUEM,
HAONMIOJICHNEM W  TPOBENECHHUEM XUMHYECKOr0 JKCIHEpPUMEHTa, COOIIOJICHHEM TPaBUII
Oe3omacHOro oOpalieHHusi C BeIIeCTBAMH B TIOBCEJHEBHOW >KM3HH. Hapsay c 3TuMm 1enu
W3yYeHUs TMpeAMeTa B TMPOrpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI C YYETOM  HOBBIX
MIPHOPUTETOB B CHCTEME OCHOBHOTO o0miero oopa3zoBanus. CeromHs B 00pa3oBaHUU 0CO00
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3HaYUMOW TPU3HAETCA HAMPABIEHHOCTh OOYYEHHS Ha Pa3BUTHE M CaMOpPa3BUTHE JUYHOCTH,
(dopmupoBaHue €€ UHTEIEKTa U o01Iel KybTypbl. OOydeHHe YMEHUIO YUUThCSI M IPOAOIIKATh
cBO€ 00pa3oBaHHE CaMOCTOSITEIbHO CTAHOBUTCA OJHOM M3 BaXKHEHIIMX (QYHKUMHA y4eOHBIX
MPEAMETOB.

B cBsi3u ¢ 3THM TIpU U3yYEHUU MpEAMETa B OCHOBHOH IIIKOJIE TOMHUHHUPYIOIIEE 3HaUCHHUE
MPUOOPENIN TaKKE IIENH, KaK:

* ¢opMUpOBaHUE WHTEUIEKTYaJILHO Pa3BUTOMN JIMYHOCTH, TOTOBOW K CaM0O00Opa30BaHUIO,
COTPYAHHYECTBY, CAMOCTOSTEIbHOMY IPUHSATUIO pPEIIeHUH, CIIOCOOHOM ananTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HH;

* HaAmpaBJIEHHOCTh OOYYEHUS Ha CHUCTEMAaTHYECKOE€ MPUOOIICHHE YdYalmxcs K
CaMOCTOSITEJIbHOW ~ IO3HABaTEIIbHOM  JEATENbHOCTH, HAydyHbIM  MeEToJaM  IO3HaHu,
(OpMHUPYIOLIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

* oOecrieueHUE YCIIOBUM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIbITa
pa3HOOOpa3HOM NeATeIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUSA, KJIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETeHIIU ), UMEIOIMX YHUBEPCAJIbHOE 3HaUYEHUE JIJIS pa3JIMYHbBIX BUJIOB J1€ATEIbHOCTH;

* (GopMmupoBaHHE yMEHHIl OOBACHATH M OLEHUBATh SIBICHUS OKpPY)KAIOIIEr0 MHpa Ha
OCHOBAHUU 3HAHUH U ONBITA, IOJIYYEHHBIX [IPU U3yYEHUU XUMUM;

* opMHpOBaHUE y 00yUAIOLIMXCSA T'YMaHUCTUYECKMX OTHOLEHUH, TOHUMaHUs LIEHHOCTH
XUMHUYECKUX 3HAHWUN 71 BBIPAOOTKU SKOJOTMYECKU II€JIeCO00pa3sHOro MoBEAEHHUS B OBITY H
TPYAOBOH AESITENBHOCTU B IIENSIX COXPAHEHUS CBOETO 3J0POBbS M OKpPYXKAIOUIeW MPUPOAHON
Cpensl;

* pa3BUTME MOTHUBAMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCHHUTAHMIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY NMPO(UIIS U HAIIPABJIEHHOCTH AaIbHEHIIEro 00y4yeHusl.

Mecto yueOHOro npeamera «XuMus» B Y4eOHOM ILIaHe
B cucreme oOmero obOpa3zoBaHusi «XuMuUs» MpU3HAHA 0053aTEIbHBIM y4eOHBIM
IpeaMEeTOM, KOTOpBIH BXOAUT B COCTaB MpeAMETHON obnactu «EcTecTBeHHO-Hay4HbIE
npeaMeTh». YUeOHBIM IJIaHOM Ha e€ u3ydeHue oTBeneHo 69 ydeOHBIX yacoB — 1o 1 4 B
Hegemro B 10 1 11 knaccax cOOTBETCTBEHHO.

Conep:xxanune o0pa3oBaHus 110 roxamM o0y4eHust
(mpakTHyeckass 4YacTb Yy4yeOHOrO COJAEp)KaHUs MpeaMeTa yCHJIeHa MaTepHalbHO-
TeXHW4YecKoi 0a3oii mneHtpa «Touka pocta» [ perckoro TtexHomapka «KBaHTOpHyM»,
UCIOJIb3YyEMOTr0 Il peaiu3aluy 00pa30BaTeIbHbIX IPOrpaMM B paMKax MPENnoJjaBaHus XUMUN).

10 KJIACC
Beseoenue (2 u)
Oprannyeckasi XuMusi — XUMUS COeUHEHUN yriepoja. OpraHn4eckue BelecTBa, X CBOMCTBA U
OTJIMYUSA OT BELIECTB HEOPraHMYECKUX. ['pyNmbl NMPHUPONHBIX U CHHTETHYECKUX COCIMHEHUH.
OcHoBHble nonoxeHus: teopun A. M. bytneposa. ['omostorn. I'omonorugeckuit psa. I'pynmnel
IPUPOAHBIX, UICKYCCTBEHHBIX U CHHTETUYECKUX COCAMHEHUH.

Yeneeooopoowt u ux npupoonvie ucmounuxu (11 u)

[Ipuponnsiii ra3. YrieBogoponsl. [IpenenbHbie yrieBomopoasl — ankanbel. OOmas ¢opmyna
aJIKaHOB, ITPAaBMJIa COCTABJICHUs Ha3BaHUU akaHOB. MexayHapoaHas HomeHkinatypa MIOITAK.
®u3nyecKue CBOMCTBA aJKaHOB, MX 3aBUCHMOCTh OT COCTaBa HMX CTPOEHUA. XUMHYECKHUE
CBOICTBA: TOPEHUE, TAJION€HUPOBAHUE U eruapupoBanue. [lomydenne ankaHoB U3 IPUPOIHOTO
rasza u Hedtu. [Ipumenenue.



HenpenenbHble yrieBomopoabl. OTHIEH — HOHSTHE O m-cBsi3u. OO6wmiast ¢opmysna aiakeHoB,
XapaKTEepUCTHKA aJKeHOB. lIpaBuia Ha3BaHMA AJIKEHOB IO MEXAYHAPOJHOM HOMEHKJAType.
Buasl uzomepun ankeHoB. @U3HMUECKUE CBOMCTBA AJIKEHOB. XMMHYECKHUE CBOMCTBA HA IpUMeEpE
STWJIEHA: PEAKLUUU INPUCOCAVHEHMS, KAa4EeCTBEHHBIE PEaKIMU Ha JBOWHYIO CBi3b. Peakuuu
nojmMepusanuu M nomudTwieH. [loiydeHne dSTuieHa W ero INpUMEHEHHE. AJIKaJIuEHBI.
byranuen-1,3. Xumuueckue CBOWCTBA: peakUUU NpPUCOENMHEHHUs, NoaumMepuzanuu. Kaydyk
OytanueHoBblii. [lodydeHne cHHTETHYECKOro Kayuyka OyTraaueHoBoro wmertona JleGenesa.
Anxunbl. AueruneH. O6masi gopmyna ajJKMHOB, MpaBWJIa Ha3bIBAaHUS MO MEXIYHapOTHOU
HOMEHKJAaType. Buasl u3oMepuu, NONydeHHE alEeTHWICHa U €ro npumeHeHue. Dusnyeckue
CBOMCTBAa QJKMHOB Ha ImpuMepe aunetwicHa. KadecTBeHHbIE pPEaKUMM Ha  AJKUHBIL
[TonMBUHUNXIOPU], €r0 CBOMCTBA U MPUMEHEHHE. APOMAaTHUECKUE YIIIEBOIOPOIbl HA IIpUMEpeE
Oenzona. CoctaB MOJEKyJbl, CTpYKTypHBIe (hopmynbsl Kekyne n coBpemenHas. Ilomydenue u
cBoiictBa OeHnzoma. IIpumenenue OeH3ona. IlpuponHble MCTOYHMKHM YTIJIEBOAOPOIOB, HUX
nepepabotka. Ileperonka u kpekuHr Heptu. beH3uH: oOkTaHOBOE 4YHCIO OEH3MHOB.
@pakuuoHHAs IeperoHka, WM pekruduxanus. [eHernyeckas CBS3b  YIJIIEBOIOPOJIOB.
VYcTaHOBICHHE  NPUYMHHO-CICACTBEHHOM CBA3M  MEXKIY CTPOCHUEM, CBOWMCTBAMM U
npuMeHeHueM. CXeMbl TeHETHYECKON CBSI3U YTJIEBOJOPOIOB.

Kucnopoo- u azomcooepicanjue opzanuyeckue coeOUHeHUs U ux npupoonsvie ucmoynuxu(l8
)

@yHKUMOHAJIBHAS TMAPOKCHIIbHAA rpynna. IIpenenbHble onHOaTOMHBIE cnUpTHl. M3omepus u
HOMEHKJIaTypa cnupToB. [Ipumenenne u nosnydenue cnupros. [loayyeHue aTaHona U3 ATUIIEHA U
[JIIOKO3bl. XHWMHUYECKUE CBOWCTBA CIOUPTOB: TOPEHHUE, B3aUMOJIEMCTBHE C  HATpPUEM,
Jneruapataiys (BHyTPUMOJIEKYJIIpHAs U MEKMOJEKYJIipHasi), OKUCICHUE B allbJACTUAbI, PEAKIUsI
srepupukanuu. OU3NOJOrNUYECcKOe AeHCTBUE CIUPTOB HAa OPraHU3M yejioBeka. MHOroaTOMHbIE
cnupTel Ha mnpuMepe TIimuepuHa. KauecTBeHHass peakuuss Ha rauiepuH. [IpuMeHeHne
MHOTOaTOMHBIX M OJHOATOMHBIX crnupToB. CocTaB Mojekyisl. B3anMHoe BiusHHE aTomMa B
MoJieKysie ¢eHosla; ero Xumudeckue cBoiictBa. Ilomydenue QeHona M3 KaMEHHOTO yIJsl.
KokcoBanue kamenHnoro yris. [Ipumenenue ¢enomna. OxpaHa okpykarolei cpensl oT ¢peHoma.
Anpaerunbl 1 KeToHbl. AnieToH. [lonyuenue anbaerugos: okucieHue cnuptoB. Gopmanbaerum.
VYkcycHbll  anpaerun. XUMHUYECKME CBOWCTBA  albJETMIOB. KAauE€CTBEHHBIE peaKluH,
runpupoBanue. KapOokcunbHast rpynna. KapOoHoBble kucioTel. IIpenenbHble 0JHOOCHOBHBIE
KapOOHOBBIE KHCIOTHL. HemnpenenabHble KapOOHOBbIE KHCIIOTBI: OJIEMHOBAas M JIMHOJIEBAS.
MypaBbuHas U yKcycHasi KMcIoThl. Pu3nyeckue CBOMCTBa KapOOHOBBIX KUCIOT. XUMHUYECKUE
CBOMCTBa KapOOHOBBIX KHCJIOT: OOILIEKHCIOTHBIE M crenuduueckue. Brpicmme kapOOHOBBIE
KUCIJIOTBI — CT€APHHOBAs U NMaJIbMUTUHOBAS, UX COMM — MbliIa. Cl0XKHbIE 3(UPBI: HAXOXKAECHUE B
npupone U npumeHenue. Peaknus stepudukanuu. JKupbel. XuMudeckue CBOWCTBA KHUPOB:
TUAPUPOBAHUE PACTUTENBHBIX Macel, THAPOJIN3, OMbUICHHE. YTIIEBOJABI, MX Kiaccudukarus.
CoctaB M CTpOE€HHE TIIIOKO3bl. [JIOKO3a — QIBJErMAOCHUPT, €€ XUMHUYECKHE CBOWCTBA.
IIpumenenne rmoko3sl. @Dpykroza. Jlucaxapunabl: caxapos3a, JaKTo3a M MalbToO3a.
ITonmcaxapuabl: Kpaxmali U Lejunoo3a. Peaknus nonukonaencanyu. KauecrBennas peakuus Ha
KpaxmaJj. ['eHeTHueckasi CBS3b MEXKIY KJIaccaMu OpraHMYecKuXx coenunHeHui. Mnentudukanus
OpraHU4ecKuX coequHeHui. PacueTsl mo ypaBHeHUsAM peakuuil. AMuHbL. CTpOEHHE MOJEKYII.
AwmunHorpynna. Knaccuduxamus amunoB. Pusnueckue M XUMHYECKHE CBOWCTBA aMHHOB.
AnnmuH. IlonmydyeHne W mnpuMeHeHHE AaHWIMHA. AMMHOKHCIOTBL. XHMHUUYECKHE CBOWCTBA
AMUHOKHUCJIOT: B3aUMOJEHCTBUE C KUCIOTAMM, OCHOBAHUSIMHU, CHUPTAMM, PEAKIIHS
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nonukoHaeHcanuu. IlentunHas cBs3b. [IpuMeHeHne aMUHOKHMCIOT. benku, uUX CTpyKTypa.
Xumuueckue CcBOWCTBa  O€NKOB:  JeHaTypalus, T'HApPOJIM3, KAueCTBEHHbIE PEAKIUH.
buonornueckue ¢ynkuun OenkoB. Hyxneunossie kucnotsl: JHK, PHK, ux ¢ynkuuum.
buorexnonorusi. I'enHass unHxeHepus. ['eHeTHueckasl CBSI3b MEXKIY KJjacCaMU OpraHMYECKHX
BEILIECTB. 3aKpEIJICHUE 3HaHUI 10 TeMe. Pelllenne pacueTHpIX 3aaad.

Hckyccmeennvie u cunmemuyeckue nonumepst (2 u)
Cunretnueckue nojuMepsl. CTPYKTypa MaKpOMOJIEKYJT MOJIMMEPOB: JIMHEHHAsI, pa3BETBICHHAS
n npoctpancTBeHHas. [lomudTunen. [lomunponuien. CunTeTMueckue BoOJOKHA. CTpyKTypa
CUHTETHYECKUX BOJIOKOH. CHHTETHUYECKHE KaydyKH: OOIIEro M CHEelUajJbHOr0 Ha3HauYeHUS.
TepMopeakTHBHBIE U TEPMOITIACTUYECKUE TOJTUMEPBI.

3akntouenue (2 u)

[loBTOpeHue u 3akperuieHue 3HaHui 1o TemaM: «Kilaccel OpraHMYecKUX COECIUHEHUN,
«XUMHUYECKUE CBOMCTBa OpraHUYECKUX COCIUHEHUI». Pemenue YpaBHEHUH,
AKCIEpUMEHTAIbHBIX 3a/1a4. [loNroToBKa K HUTOrOBOM KOHTPOJILHOM padoTe.

11 K'IACC

Cmpoenue eewecmea(ll u).

Pa3BuTHe mnpencTaBieHHl O CTpOoeHMM aTomMa. Mojenu CTpoeHus aToma. DJeMEHTapHbIE
YaCTHIIBI: MPOTOH, 3JCKTPOH, HEUTPOH. DHEPreTHYeckuii ypoBeHb. OpOuTasb, 3JEKTPOHHBIC
obmaxa.

OTKpbITHE 3aKOHA M CO3JaHUS IEPUOIUYECKON cucTeMBbI. [leproandeckuii 3aKOH B CBETE yUECHUS
O CTPOCHHMHM AaTOMOB. 3HAUYEHHE TMEPHUOAMYECKOM CHUCTEeMBbl U Tmepuonabl cucremsl .1
Menpeneena.

KaTnonsl 1 aHMOHBI, HOHHBIE KPUCTAIUNIMYECKUE PEIIECTKU. DIEKTPOOTPUIIATEILHOCTD, MOJISIpHAS
W HETOoJIIpHAasi KoBajieHTHasi cBsi3u. OOMEHHBIA U IOHOPHO-OOMEHHBIM MEXaHU3M 00pa30BaHMs
KOBAJICHTHOM CBsI3U. MOJIEKYJISIpHBIE U AaTOMHBIE KPUCTATUIMYECKUE PEIIETKH.

OCO0OEHHOCTH CTPOEHHSI aTOMOB MeTalja. MeTamnyeckass XUMHIecKasi CBs3b, METaINYeCKast
KpUCTAJUIMYECKas pererka. MexMoneKyasapHas i BHYTPUMOJIEKYJIIpHasi BOJOPOAHAs CBS3H.
[Tonumepsl pUpoOIHbIE, UICKYCCTBEHHBIE U CUHTETHYECKHE. [ImacTMacchl, BOJIOKHA, KAy4yKH U
HEOPraHWYECKHE MOJIMMEPBI, UX NpeacTaBuTeNd. [loyueHrne u npuMeHeHne IOJIMMEPOB.
OcobenHoctu cTpoeHus razoB. MosspHblii 00beM ra3oB. CMecH ra3oB — BO31yX, IPUPOIHBIN
ra3. [IpencraBurenu ra3oo0pa3HbIX BELIECTB: BOAOPOJ, KUCIOPOMA, YTIEKHUCIBIA Ta3, U T.I. UX
MOJIyYCHHUE, COOMpPAHKE, pacCiO3HABAHHE.

Bona, ee Owuonorumyeckas poab. Kpyroopor Boasl B mpupoje. I[IpumeHeHue BOABI B
MPOMBIIIUICHHOCTH, CEJIbCKOM X0351CTBE M B OBITY. JKecTKoCcTh BOJIbl. BpeMeHHast 1 TOCTOsSIHHAS
JKECTKOCTh BOJABI M CHOCOOBI ee¢ ycrpaHeHHs. Kucibie comu. MuHepanbHble Boabl. JKuakue
KpUCTAJLJIbI, UX MCIOJb30BaHUE.

Kpucrammueckue wu  amopdHble  BemecTBa. [IpuMeHeHHMe  aMOp(HBIX  BEIIECTB.
OTHOCUTEIBHOCTh HEKOTOPHIX XUMHYECKHUX TTOHSITHH.

HucnepcHble cucteMbl. Kiaccudukanus AUCHEPCHBIX CHUCTEM IO arperaTHOMY COCTOSHHIO.
OMyNIbCHH, CYCIIEH3UH, a3PO30JIH, TeJIH, 30JI1, KOaryJsus, CHHEpPE3HC.



3aKkOH MOCTOSIHCTBA cocTaBa BemiecTB. MaccoBas u oObeMHasl J10Ji1 KOMIIOHEHTOB CMECH.
MaccoBasi 1071 pPAacTBOPEHHOIO BEIIECTBA, MPUMECEH, NPOAYKTa peakuuu. MomspHas
KOHLICHTPALIU.

[loBTOpeHHEe M 3akperieHHWe 3HaHWW MO0 TEME, PEIICHHE SKCIEPUMEHTANIbHBIX 3a/Ja4 Ha
HaxXOXJIEHUE MAacCOBOM M OOBEMHOW JOJM BeHIeCTBA B KOMIIOHEHTaX cMecH. Pemienue
YPaBHEHHUM pEaKUUi C PAa3JIMYHBIMUA THIIAMH XUMHUUYECKON CBA3U. 110ArOTOBKA K KOHTPOJIBHOMN
paborte.

Xumuueckue peaxuyuu(8u)

XUMHYECKHE PEAKLIUU WIA XUMUYECKHE SBICHUS. AJIOTpOnus. AJUIOTPONHbIE MOAU(UKAIIUT
yriepoaa, cepsl, ¢pocdopa, onoa u kucnopona. M3omepsl. M3omepus. Peakiun nzomepusanuu.
[TprarHBI MHOT000pa3usi BENIECTB: aJTIOTPOIHS U H30MEPHSL.

Peakunu coenvHenus, mpyucoeauHEHU, 3aMelIeHus, peakiuu oomena. [Ipasuno beprone. Dx30-
U DHJOTEpMHUYECKHE peakuuu. TemnoBoill 3gdext xumuyeckux peakuuil. Tepmoxumuueckue
YPaBHEHUS.

CKopocTh XMMHMUYECKOH peakiuu. I'oMoreHHsle U rereporeHHbie peakuuu. MakTopsl, BIUSIOLIIE
Ha CKOpOCTb XuMHueckod peakuuu. IIpaBuno Ban-T'opda. dDepmentsl. WHrudbutopsl.
HeoGpatumble u oOpaTumble peakiuu. Xumuueckoe paBHoBecue. [Ipunuun Jle Illarense.
VYcnoBus cMmenieHus paBHoBecus. BrIOOp onTHMaIbHbBIX YCIOBUH.

Ponie Boabl B mpeBpamieHun BemiecTB. Knaccugukanus BeUIECTB IO pacTBOPUMOCTH B BOJIE:
pacTBOpUMBIE, MaJOpPacCTBOPUMbIE U NPAKTUYECKH HEPACTBOPUMBIE. DJIEKTpOJIUTHL. CTENeHb
AIEKTPOIMTHICCKON Jucconuanuu. [ uaponu3 oOpaTUMBIE M HeoOpaTHMbIA. [ 'maponus
OpPraHUYECKUX BEILECTB, IEJ0YHON IMAPOIU3 KUPOB.

Crenenp okucieHus. OnpeneneHue CTENEHW OKHCICHHA 1o (opMyse COCIHMHEHUS.
OKHCIUTENBPHO-BOCCTAHOBUTENbHBIE PEaKIIMU. OKHUCIUTENb U BOCCTAHOBUTENDL. DJIEKTPOJIU3 —
KaK OKHCIMTEJIbHO-BOCCTAHOBUTEIBHBIN IpollecC. DJIEKTPOJIM3 PpacIylaBOB M PAacTBOPOB Ha
npumepe xnopuaa Hatpus. [IpakTnueckoe NpuMeHEHHe dIEKTPOIIN3a.

Pemenue OSKCIEpUMEHTANBHBIX 3aJad II0 TEME: pEeaKkUUu 3aMEIICHUs, IIPUCOCAUHEHUS,
THJIPOJIN3, OKU CIMTEIBHO-BOCCTAHOBUTENbHBIE peaknu. [1oaroroBka K mpoBepouHoi padore.
Pemenne sSKkcriepuMEHTANBHBIX 33/7a4 10 TEMe: XHMHYECKOE paBHOBECHE, OOpaTHMbIe H
HeoOpaTUMBble peaKkIUH, >JIeKTpoJuTHUecKas aucconuanus. IloaroroBka K MpoBepoOYHON
pabore.

Bewecmea u ux ceoiicmea (9 u)

B3aumoneiicTBue METAJUIOB € HEMETAJUIAMH, BOJIOWM, pPACTBOpaMU KHUCIOT H  COJEH.
DONEeKTPOXUMUUECKUU  psifi  HANpsOKeHUM  MeTauioB.  B3auMopelcTBHe  METaiIoB  C
OpraHUYE€CKUMH BEILIECTBAMU.

Koppo3zust meTaiios, ee Buabl. CIiocoObl 3aIUTHI OT KOPPO3HH.

®du3nueckue cBodcrBa HemeTawioB. OKHCIUTEIbHBIC W BOCCTAaHOBUTCIBHBIC CBOMCTBA
HeMmetawuioB. CpaBHUTENbHAs XapaKTEPUCTHKA TaJOr€HOB Kak Haubojiee TUIHUYHBIX
MpEeACTaBUTEICH HEMETAILIIOB.

Knaccudukamnus kucinor. XuMudeckue CBOMCTBa KHCIOT. Oco0Oble CBOWCTBA a30THOM M CepHOU
KUCIOT. [TosydueHne 1 IpuMeHEHU e KU CIIOT.

OcHoBanus, ux kiaccupukanus. XUMHUYECKHE CBOWCTBA OCHOBaHWN. PeleHne XUMUYECKHX
YpPaBHEHHI B3aUMOEHCTBUSI OCHOBAHUMN C APYTUMHU XUMUYECKUMU 3JIEMEHTaMU.



Knaccudukanus conei: cpeaHue, KuUCible, OCHOBHbIE. XHMHYECKHE CBOMCTBA COJIEH.
[IpencraBuTenu coseil u ux 3HayeHrue. KauecTBeHHbIE peakliMy Ha KATUOHBI U AHUOHBI.
[ToHsiTHE O reHETUUECKON CBSI3U M T€HETUUYECKUX psiiax. [ 'eHeTuueckuid psii Metaiia.
['enernueckuii psa HemeTtamia. OCOOCHHOCTH I'eHETHYECKOTO PsAJla B OPraHUYECKONW XHUMHH.

3aknrouenue (6 u)
Pemienne sKcreprMEHTa bHBIX 3a/ad. 3aKperieHue MpoiieHHoro marepuaia. [loaroroska K
UTOrOBOM KOHTPOJIbHOI pabore.

Ilnanupyembie pe3yabTaThl OCBOCHHS Y4eOHOI 0 MpeaMera

Juunocmuvie  pesynomamvr  Obyuarowuiica  NOAYYUM  6O3MONCHOCMbL  ONA
dopmupoeanusa cnedyrouwgux auunocmuoix YY/I:

. OllpelelIeHHe MOTUBALIMY U3Y4YEHHUsl yueOHOI0 MaTepuaa;

. OLICHMBAHUE YCBAaMBAEMOIo y4eOHOro MaTepualla, HCXO/Asl U3 COLUAIBHBIX U
JUYHOCTHBIX LIEHHOCTEH;

. MOBBILIEHHE CBOEro 00pa30BaTEIbHOIO YPOBHS U YypPOBHS TOTOBHOCTH K
M3YYEHUIO OCHOBHBIX UCTOPHUUECKHUX COOBITUM, CBA3aHHBIX C Pa3BUTHUEM XMMHUH U OOLIECTBA;

. 3HAHUE [IPABUJI IOBEICHUS B YPE3BBIYAHBIX CUTYyAIUAX;

. OLICHUBAHUE COLIMATIbHOI 3HAYUMOCTH MPOdeccui, CBA3aHHBIX C XUMUEH;

. BJIaJICHUE IIpaBHJIaMH O€30IaCHOrO0 OOpAIIEHUS ¢ XMMUYECKMMHU BEIECTBAMU U

000pyIOBaHUEM, IPOSIBIICHUE IKOJIOTHUECKOU KYIBTYPHI .

Memanpeomemmbwie pe3yibmamol

PerynsitTuBHbIe

Ob6yuarowuiics nOIyuUm 603MOICHOCHb OJi (POPMUPOBAHUS CIEOVIOWUX Pe2YTAMUBHBIX
YVII:

. [enernoiaraiie, BKIOYas IIOCTAaHOBKY HOBBIX  IIeled, mpeoOpa3oBaHUe
IIPaKTUYECKOM 3aJauyd B I103HABATEIbHYIO, CAMOCTOSATEIbHBIN aHAJIN3 YCIOBUM JOCTHUXKEHUS
[eM Ha OCHOBE y4y€Ta BBIJCJICHHBIX YUYUTEIEM OpPHUEHTHPOB [EWUCTBHS B HOBOM Yy4eOHOM
MaTepuare;

. IUTAaHUPOBAHUE MYTH JOCTHXKEHUS 1[eNei;

. YCTaHaBJIEHUE LEJIEBbIX MPUOPUTETOB, BBIJEICHUE AJILTEPHATUBHBIX CIIOCOOOB
JOCTYKEHMsI L1le M BbIOOp Hamboisiee 3(P(PEKTUBHOIO C€rnocoda; * yMEHHE CaMOCTOSTENIBHO
KOHTPOJIMPOBAaTh CBOE BPEMS U YIPABJIATH UM; * YMEHHME IIPUHUMATh PELIeHUs B MPOOIeMHON
CUTyaluH;

. MMOCTAHOBKA Y4YeOHBIX 3aJa4, COCTaBJICHHE IUIaHA M TOCIEI0BATEIbHOCTH
JEHCTBUM;

. opranmu3anus pabo4ero Mecra mpu BBITOJTHEHUH XUMUUECKOT0 SKCIIEPUMEHTA;

. MIPOrHO3UPOBAHUE PE3YyJIHTATOB OOY4YEHUSsI, OI[EHUBAaHUE YCBOECHHOTO MaTepuaa,

OIICHKA Ka4eCTBA W YPOBHS MOJYYECHHBIX 3HAHHWI, KOPPEKIHS IJIAaHA U Croco0a NEeHCTBUS TPH
HeoOxoaumocTH . [TozHaBaTenbabie OOYYaIOMUKACS TOJIYYUT BO3MOXKHOCTD JIJIsi (POPMHUPOBAHHUS
CIENYIONMX MO3HABATENbHbBIX Y Y /I:

. IIOUCK U BblJI€JIeHU e H(opMaLny;

. aHaJHM3 YCIOBHH M TpeOOBaHWU 3aJa4yM, BHIOOP, COMOCTABICEHHE U OOOCHOBAaHUE
croco0a pelIeHus 3a/1a4u;

. BbIOOp Hambosee 3(hpPeKTUBHBIX CIOCOOOB pelIeHHs 3aJaud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUA;

. BBI/IBI)KEHNE U 000CHOBAHUE TUIIOTE3BI, BEIOOP cr1oco0a €€ IpOBEpKH;

8



M CaMOCTOATCIIBHOC CO3JaHUC aJI'OPUTMA ACATCIIbHOCTU IIPpU PCIICHHUUN HpO6J’I€M
TBOPUYCCKOI'o U MMOMCKOBOI'O XapaKTepa,

. YMEHUS XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM,;

. OIMCHIBaHNE CBOMCTB: TBEPMABIX, KUAKUX, Fa3000pa3HBIX BEIIECTB, BBIACICHNUE UX
CYILIECTBEHHBIX ITPU3HAKOB;

. M300pakeHrne COCTaBa MPOCTEHUIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX POPMYIT U
CYIIHOCTH XMMHYECKUX PEAKIMI C MOMOILIbI0 XMMUYECKUX YPAaBHEHUII;

. MpoBeIeHNEe HA0II0IeHUH, O CaHUE TPU3HAKOB U YCIOBUI TE€UEHNUS XMMHYECKUX

pEaKIIHii, BBHITIOJHEHNUE XMMHYECKOr0 SKCIIEPUMEHTa, BBIBOJIBI HA OCHOBE aHAJIM3a HAOJIOACHUN
3a JKCIIEPUMEHTOM, peIIeHHE 3aj7ad, MOJTyYeHHEe XMUMHYECKOH WH(OpMalmuu U3 pa3IHYHbIX
HCTOYHHKOB;

. YMEHHE OPTaHN30BBIBATH MCCIICIOBAHNE C IIENBI0 TPOBEPKU THITOTES;

. YMEHHME JeNIaTh YMO3aKIII0YeHUs (MHIyKTHBHOE U 110 AaHAJIOTHUH ) U BBIBOJIBI,

. YMEHHE OOBEKTHBHO OIEHUBATh WH(OPMAIMIO O BEIIECTBAX W XHUMHUYCCKUX
mporeccax, KpUTUYECKU OTHOCUTBCS K IICEBOHAYYHON HH(OpMAIIH.

Kommynuxkamuenste

Obyyawwuiics  ROIYUUM — BO3MONCHOCMb  O1  (POpMUpOBaHUs  CleOYIouux
KommyHukamugeuwvix YV/I:

M IMOJIHOC W TOYHOC BbIPAXCHHC CBOUX MBICJIEi B COOTBETCTBMU C 3aJadyaMHM U
YCIIOBUSAMH KOMMYHUKAIIUU;
M ANCKBATHOC HCIIOJIB30BAHUC PCUCBBIX CPCACTB IJIA Yy4dYaCTHd B AOUCKYCCHU H

apryMeHTaluy CBOCH MO3UIMH, YMEHUE MPEICTABIATh KOHKPETHOE COJEpKAHUE C COOOIIEHUEM
€ro B MIUChbMEHHOU U yCTHOU (popMme, onpeneneHne Cnoco00B B3aUMOICHCTBUSI, COTPYAHUYECTBO
B IIOMCKE U cOope uHpopmanuu;

. OIpelielieHne CIIOCOOOB B3aUMOJIEHCTBUS, COTPYAHHYECTBO B IMOUCKE U cOope
uHpopmaluu, ydacte B JAHAIOre, IUIAHHUPOBAHHE OOIIMX CIOCOOOB pabOThI, MPOSBICHUE
YBaXUTEIBHOTO OTHOMICHUSI K IPYTUM yUaIIUMCS,;

. OMHMCAaHHUE COJEPKAHUS BBIMOJHIEMBIX JEUCTBUN C I[€TbI0 OPUEHTUPOBKH B
PEAMETHO-TIPAKTUY €CKOM J1eATETbHOCTH;

. YMEHHUSI YYUTHIBATh pa3Hbleé MHEHUS U CTPEMUTHCS K KOOPAUHALUU Pa3IUYHBIX
MO3ULIUNA B COTPYAHUYECTBE;

. dbopMyIHpoBaTh COOCTBEHHOE MHEHHE U TO3ULHI0, apryMEHTUPOBATh U
KOOPAMHUPOBATh €€ C MO3UIHUSAMHU MapTHEPOB B COTPYJHUYECTBE NpPU BHIPaOOTKE 0OIEro
pelIeHus: B COBMECTHOM e TeIbHOCTH;

. OCYHIECTBJIATh B3aUMHBIH KOHTPOJIb W  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOIMMYIO B3aUMOIIOMOIIIb;

. MJIAHUPOBATHh 00IIME CIOCOOBI PadOThI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIHIO,
OLIEHKY JIeHCTBUM NMapTHEPA, YMETh YOEXK1aTh;

. UCIOJIb30BaTh aJIeKBATHBIEC S3BIKOBBIE CPECTBA JIJIsI OTOOpaXKEHUSI CBOUX UYBCTB,
MBICTICH, MOTHBOB U MOTPeOHOCTEH; 0TOOpakaTh B peun (omucaHue, 0ObsICHEHHE) COepiKaHue
COBepIIaeMbIX NeHCTBUH, Kak B (hopMe I'POMKOIl COLMaIM3UPOBAHHOM pedyH, Tak U B (opme
BHYTPEHHEN peuy;

. pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIMIO, MCIOJIb3Ys CpPEICTBA YCTHOW U
NUCbMEHHOM KOMMYHHMKAlMu Ipu paboTe ¢ TeKcTaMu Y4yeOHUMKAa U JIOMOJHUTEIbHOU
JUTEpPaTypor, CHPABOYHBIMU TaOIUIIAMU, MPOSBISATH TOTOBHOCTh K YBaXXCHHIO WHOW TOYKHU
3peHHs IPH 00CYKICHUU PE3yIbTATOB BHIIOJIHEHHON PabOTHI.

Ilpeomemnvimu pesynomamamu usyuenus npeomema «Xumusa» 6 10 knacce
AGNAIOMCA C1E0YIOUUE YMEHUA:
1. B mo3unaBatensHOU chepe:



JaBaTh OIpENeNIeHUs] M3YUYCHHBIX MOHSATUH: «XMMHYECKUN DJEMEHT», «aToM», «HUOHY,
«MOJIEKYJIa», «IIPOCTHIE U CIOKHBIE BEIIECTBA», «BEIIECTBO», «XUMHUUECKask (HopMyJiay,
«OTHOCHUTENIbHAsi ~ aTOMHas  Macca», «OTHOCUTEJbHAasi  MOJICKYJspHAs  maccay,
OpraHMYeCKHe BEIIeCTBA, UX KiIacCUUKalUs U HOMEHKIIATypa, CBOMCTBA, MOTYyYCHHE U
NPUMEHEHUE; W30MEpHs, TOMOJIOTHS, MOJIUMEPBI, TUIBI XUMHYECKUX OpPraHUYEeCKHUX
peakuuii u ap.

OmHcaTh JICMOHCTPAIIMOHHBIE W  CAMOCTOSITEJIbHO  TPOBEIEHHBIE  XMUMHYECKHE
AKCIEPUMEHTHI,

OMMKCHIBATh U Pa3JINUaTh U3YUEHHBIC KJIACCHl OPraHMYECKUX COCAUHEHUHN, XUMUIECKIE
peakiuu;

KIIaCCH(PHUITPOBATH H3ydEHHBIC OOHEKTHI U SIBJICHUS,

JeNaTh BBIBOABI W YMO3AKIIOUCHHS] U3 HAOMIOACHUN, W3YyYEHHBIX XHMHYECKUX
3aKOHOMEpPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YyUCHHBIX BEIIECTB IO AHAJIOTHU CO
CBOMCTBAMHU M3yUYCHHBIX;

CTPYKTYpUPOBATh U3yUYEHHBIH MaTepual U XUMUYECKYI0 HH(OPMALIHIO, MTOIy4YEHHYIO U3
JIPYTUX UCTOYHUKOB;

MOJIETUPOBATH CTPOECHUE OPTaHUYECKUX BEIIECTB.

2. B 11eHHOCTHO — OPHEHTAIMOHHOM cdepe:

aHAJIM3UPOBATh M OIEHUBATh MOCIEACTBHUS IJISi OKpYXKAlollel cpeapl OBITOBOW U
MIPOM3BOACTBEHHOM 1€ATEeIbHOCTH YeJIOBeKa, CBSI3aHHOMN ¢ IepepadoTKOl BEIIECTB;

3. B tpynoBoii chepe:

MIPOBOJIUTH XUMHUYECKUHN IKCIIEPUMEHT;

4. B chepe 6e30macHOCTH KU3HEEATEIbHOCTH:

OKa3bIBATh MEPBYIO MOMOIIb IMPU OTPABJICHUAX, 0KOTaX U JIPYTUX TPaBMax, CBA3AHHBIX C
BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM.

Y4yeHnK HAYYHTCS:

0 Ha3vléamb U3yUYEHHBIEC BEIIECTBA 10 TPUBHAIBHOW» U MEXIYHAPOIHON
HOMEHKJIATYyPE;

o onpedenamsp. BAICHTHOCTb U CTEIIEHb OKUCICHUS] XUMUUYECKUX 3JIEMEHTOB, THII
XUMHUYECKOM CBSI3U B COCAMHEHUSX, 3aps HOHA, XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM, OKUCITUTENb U BOCCTAHOBUTEITD,
MPUHAAJICKHOCTh BEHIECTB K Pa3JIMYHBIM KJIacCaM OPraHUYeCKUX COCIMHEHUI;

o Xapakmepu3z06ams: IEMEHTHI MAJIBIX TEPHOJIOB IO UX MOJOKEHUIO B
nepuoaunyeckoi cucreme J[.M.Menneneesa; o011e XuMUYECKUE CBOWCTBA
METaJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKIX
COEMHEHMUI; CTPOeHNE U XUMHUYECKHE CBOICTBA N3yYEHHBIX OPraHUYECKUX
COCIMHEHU;

o 00bACHAMB . 3aBUCUMOCTD CBOICTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOTY
XUMHYECKOU CBSI3U (MOHHOM, KOBAJICHTHOM, METaJIMIECKON ), 3aBUCUMOCTh
CKOPOCTH XMMHYECKON PEaKIuu U MOJOKEHUSI XUMUYECKOT'0 pABHOBECHUS OT
pa3MuyHBIX (AKTOPOB;

O 6bINOJIHAMb XUMUYECKUN IKCHEPUMEHM TIO PACTIO3HABAHUIO BAXKHEHUIITNX
HEOPraHUYECKUX U OPTraHMYECKUX BEIIECTB;

o  HMpP0600UMb CAMOCTOSTEIbHBIN MOUCK XUMHYECKOM HH(OpMAIUH C
MCIOJH30BAHUEM PA3TIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHEeTa); HCII0Ib30BaTh
KOMITBIOTEPHBIE TEXHOJIOTUH JIJIsi 00pa0OTKH U Mepeadll XMMHYEeCKON
nH(pOpMaIH U €€ TIPECTaBICHUS B Pa3IMYHbIX popMax;

Y4yeHuk NOJYYMT BO3MOKHOCTb HAYYUTBHCH:
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BBIIBUTaTh W MPOBEPATh JKCHEPUMEHTAIbHO THUIOTE3bl O XHMHUYECKHUX CBOWCTBax
BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHMS, UX CHOCOOHOCTH BCTYNAaTh B XUMHUYECKUE
peaKIuu, 0 XapakTepe v MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEaKIIUA;

XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHMIO M CBOICTBaM, yCTaHaBJIHBATh
MPUYUHHO-CJIEICTBEHHBIC CBS3H MEXIY TaHHBIMH XapaKTepUCTHUKaMH BEIIECTBA;
COCTaBIISITh MOJIEKYIISIPHBIE U TOJHBIE MOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHHSIM;

MPOTHO3UPOBATh  CIIOCOOHOCTh  BEIIECTBA  MPOSABJATH  OKUCIMTENIbHBIE  WJIH
BOCCTAHOBUTEIIbHBIE CBOWCTBA C YUETOM CTEIEeHEW OKMCIICHUS 3JEMEHTOB, BXOJSAIIUX B
€ro COCTaB;

COCTaBJIATH  ypPaBHEHUS  pEaKUUW,  COOTBETCTBYIOIIUX MOCJIE10BATENHLHOCTH
MPEeBpAIllEHU HEOPTaHMYECKUX BEIIECTB Pa3IMUHbIX KJIaCCOB;

BBIJIBUTATh W TIPOBEPATH JKCIEPUMEHTAIBLHO THIIOTE3bl O pe3yJabTaTax BO3CHCTBUS
pa3nuyHbIX (AaKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKON PeaKIlny;

UCIOJb30BaTh MPUOOpPETEHHbIE 3HAHMS Ui SKOJOTMYECKH TPaMOTHOrO TMOBEACHHS B
OKpY>KaroIlen Cpese;

MCIO0JIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMN TPU BBHIMOJHEHUH MPOEKTOB U
y4eOHO-UCCIIE0BATENbCKUX 3aad [0 H3YYEHHUIO CBOMCTB, CIOCOOOB MOJyYyeHHUS U
pacro3HaBaHUsI BELIECTB;

00BEKTHUBHO OI[EHUBATh MH(OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOLIeccax;
KPUTUYECKH OTHOCUTHCS K TICEBJAOHAYYHOU MH(POpPMAIINK, HEJOOPOCOBECTHON peKiIaMe B
CpeAcTBax MaccoBOW MH(pOpMaLIUN;

OCO3HABaTh 3HAUYECHHWE TEOPETUYECKUX 3HAHUW 1O XUMHUU JUIS [PAKTUYECKOU
JIeSITEIbHOCTH YeJIOBEKa;

CO3/1aBaTh MOJICNIU U CXEMBI JIJIsl peIIeHUs] y4eOHbBIX U MO3HABATEIBHBIX 33/1a4; IOHUMATh
HEOOXOAMMOCTh COONIOZEHUS TPENNUCaHuil, MpeqIaraéMblX B HHCTPYKIHSIX IO
WCTIOJH30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMUU U JIp.

Ilpeomemuvimu pesyromamamu uzyuenus npeomema «Xumus»n 6 11 knacce

ABNAIOMCA CNledylouiue yMEHUA:

1.

dopmupoBaHUe 3HAHUN OCHOB XMMHUYECKOW HAyKH: BaKHEHIINX (PaKTOPOB, MOHATUH,
XUMHYECKUX 3aKOHOB M  TEOpUHM, A3bIKa HAayKH, JOCTYIHBIX  0000IIeHU
MHPOBO33PEHYECKOr0 XapakTepa.

YcBOeHHE ydamuMUCs BaXXHEHITMX 3HAHUW 00 OCHOBHBIX TOHSATHSX M 3aKOHAX XUMUHU,
XUMHUYECKON CUMBOJIVKE.

PazButne ymenuit HaOmomatb W OOBSICHATH XUMUYECKUE SBIICHUS, MPOUCXOJAIINE B
pUpoze, 1abopaToOpru, B TOBCEIHEBHON KU3HU.

OBnazieHNEe y4YalIUMHCS yMEHHUSMU TPOU3BOJIUTH PACUETHl HA OCHOBE XUMHUYECKUX
dbopMyI BEeHIeCTB U ypaBHEHUH XUMUYECKUX PEaKLUi;

dopMupoBaHHE CIEUAIBHBIX YMEHMH: oOpamiatbcs C BEIIECTBAMH, BBIMONHATD
HECJIOKHBIE AKCIEPUMEHTHI, COONI0/as MpaBUiia TEXHUKU O€30MaCHOCTH; TPaMOTHO
MPUMEHSITh XUMUYECKUE 3HAHUS B OOIICHUH C IPUPO0I M B TIOBCETHEBHOM JKU3HHU.
PackppiTie T'YMaHMCTUYECKOW HANPABICHHOCTH XHMHUHU, €€ BO3pACTAIOUIed poJiu B
pEIICHUH TJaBHBIX MpoOJieM, CTOSIIUX TEpPea 4YeJOBEUeCTBOM, M BKJIajla B HAyYHYIO
KapTUHY MHUpa.

PazBute nMYHOCTH OOyYarOMMXCSA: WX HMHTEIUIGKTYalbHO€ W HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHME Yy HUX T'yMAHHCTUYECKHMX OTHOUICHHH U
OKOJIOTHYECKH IIeJIeCOO0pa3HOro TOBEACHUS B OBITY W B TIpolecce TPYIOBOM
JIEATEIIbHOCTH.

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH ydamuxcs B
Ipolecce IMPOBEICHUS  XUMHYECKOI O JKCIEPUMEHTA CaMOCTOSITENIBHOTO
NpUOOpETEHUs] 3HAHUW B COOTBETCTBUM €  BO3HUKAIOMIMMH  KU3HEHHBIMU
NOTPEOHOCTIMU;
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9.

10.

11.

12.
13.
14.
15.
16.

17.

18.

19.

20.

21.

Bocnutanue OTHOWIEHUS K XMMHM Kak K OJHOMY M3 (pyHZaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00111€4eI0BEUECKON KYIbTYPbI;

[IpumeHeHue ydalluMuUCS TOJTYYEHHBIX 3HAaHMW M yMeHMHl Juisi 0e30macHoro
WCIONb30BAaHUSI BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SIiiCTBE U Ha
MPOM3BOJCTBE,  PELICHUS  MPAKTUYECKUX  3a7ad B  IIOBCEAHEBHOM  KU3HH,
NpeIynpeKICHUS SIBJICHUI, HAHOCSIIIMX BPEJ] 3/l0POBbIO YEIOBEKA U OKPY’KAIOUIel cpere
(pa3BUTHE YKOIOTUYECKON KYIbTYPHI YUaIIUXCS).

Y4YeHHK HAyYUTCH:

1. Ha3bléamb N3yUYECHHBIE BEIIECTBA 10 TPUBUATBHON» UM MEXIYHAPOIHON
HOMEHKJIaTYypE;

2. onpedenams. BAJCHTHOCTh U CTEMEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, THUII
XUMHYECKOU CBSI3M B COCAMHEHUSX, 3apsl HOHA, XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHMUYECKUX COeTMHEHUHN, OKUCIUTENh U BOCCTAHOBUTEIb,
MIPUHA/JIEKHOCTh BEIIECTB K Pa3JIMYHbBIM KJIaccaM OPraHUYECKUX COEIUHEHUH;

3. xapaxmepu3oeéamp: IEMEHTHI MAJIbIX IIEPHUOJIOB 110 UX MOJIOKEHUIO B
nepuoauyeckoi cucreme J[.M.Menneneesa; o011Me XUMUYECKUE CBOWCTBA
METaJJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX H OPraHUYECKUX
COEIMHEHUI; CTPOCHHE U XUMUYECKHE CBOMCTBA U3yUEHHBIX OPraHUYECKUX
COCIMHEHUI;

4. 00bACHAmMb: 3aBUCUMOCTb CBOWCTB BEILECTB OT UX COCTaBA U CTPOEHUS; IPUPOIY
XUMHYECKOU CBSI3U (MOHHOM, KOBAJICHTHOM, METaJIMIECKON ), 3aBUCUMOCTh
CKOpPOCTU XMMHUYECKOM peakly U MOJO0KEHHUSI XUMHUYECKOI'0 PaBHOBECHS OT
pa3nuyHbIX (AaKTOPOB;

5. 8bINOJIHAMb XUMUYECKUI IKCREPUMEHN T10 PACIIO3HABAHUIO BaXKHEHIINX
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB;

6. nP0oB0OUMB CAMOCTOSATEIBHBIN ITOUCK XUMHYECKOW HHPOpPMAIIUH C
MCIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3TaHUH,
KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa); ncnoib30BaTh
KOMIIBIOTEPHbIE TEXHOJIOTUH JIJIs1 00pa0OTKU U Mepeiayu XUMUYEeCKon
uH(pOpPMAIUU U €€ TIPEICTABICHUS B Pa3IMUHBIX (opMax;

Y4eHMK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

BbIABUI'aTb W TMPOBCPATH OSKCIICPUMCHTAJIIbHO THUIIOTE3bI O XHUMHUUYCCKUX CBOMCTBax
BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYNAaTh B XMMUYECKUE
pEeaKLuH, O XapaKkTepe U MPOAYKTAX Pa3JINYHBIX XUMUYECKUX PEAKLIUM;

XapaKTepU30BaTh BEIIECTBA II0 COCTABY, CTPOECHUIO M CBOWCTBAM, YCTAHABIMBATH
MNPUIUHHO-CIICACTBCHHLBIC CBA3U MCKAY JaHHBIMH XapPaKTCPHUCTHKAMH BCIICCTBA,
COCTaBJISITh MOJIEKYJISIPHbIE U TOJHbIE MOHHBIE YpPaBHEHHS M0 COKpPALICHHBIM HOHHBIM
YpaBHEHUSIM;

MPOTHO3UPOBATh  CIIOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIHUTENbHBIE  WJIH
BOCCTaHOBUTEIIbHBIE CBOWCTBA C YUETOM CTEMEHEH OKHCJIEHUS 3JEMEHTOB, BXOASAIIUX B
€ro COCTaB;

COCTaBJIATH  ypPaBHEHHUS  PEAKIUWA,  COOTBETCTBYIOIIUX MIOCJIEI0BATEIbHOCTU
MIPEBPAILCHU HEOPTAHMYECKUX BEIIECTB Pa3IMUHbBIX KJIaCCOB;

BbIABHUI'aTb KW IPOBCPATH OKCIICPUMCHTAJIbHO TIHUIIOTE3bl O PE3YyJIbTaTax BOSﬂeﬁCTBHH
pa3nuyHBIX (AKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKON PEaKIIHH;

HCIIOJIb30BAaTh HpI/IO6peTCHHBIe S3HAHUA OJI1 OKOJOIM4YCCKHM I'paMOTHOI'O IIOBCACHHA B
OKpY>KaroIlen cpese;

HUCIIOJIb30BAaTh HpI/I06peTeHHI>Ie KITFOUCBBIC KOMIICTCHIIMU TIPU BBIIMTOJHEHUU NPOCKTOB U
y4eOHO-UCCIIeJOBATENLCKUX 3aad MO H3YyYEHHUIO CBOMCTB, CIOCOOOB MOMy4YeHHUS U
pacrno3HaBaHUs BEIIECTB;
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22. 00bEKTUBHO OLIEHWBATh MHPOPMAIINIO O BEUIECTBAX U XMMHUYECKUX MPOIIECCAX;
23. KpUTHYECKH OTHOCHTHCS K IICEBJOHAYYHON MH(OpMAIUU, HETOOPOCOBECTHOM peKiiamMme B
CpefcTBax MaccoBoi MH(pOpMaLUU;

24. oco3HaBaTh

3HaA4YCHUC

JACATCIIBHOCTHU YCIOBCKA,
25. CO3J1aBaTb MOACIN U CXEMbI JJI PCHICHUA y‘{66HBIX H II03HABAaTCJIbHBIX 3a4a4, IOHUMAaTb

HEOOXOAUMOCTh COOJIOZEHUS] TpeNuCcaHuii,

TCOPECTUUCCKUX

HCIOJIb30BAaHUIO JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIp.

TEMATHUYECKOE IINTAHUPOBAHHUE

3HAHUW 10 XUMHHM JJI [PaAKTHYECKON

NpEVIaraeMbIX B MHCTPYKIMSAX IIO

10 KJTACC (35 YACOB)

Ha3zeanue Tema ypoka Ochosnvle 6uovt deamenvnocmu | Ucnonv3os
pasoena ooyuarowguxcs anue
00opyoosa
HuUA
yenmpa
«Touka
Pocmay
Beeoenue 1. [Ipenmer | Cnymianue 0ObsICHEHUN yUUTETIS.
(2w OpraHuYecKOou CamocrosTenbHas paboTa ¢ yueOHUKOM.
XUMHH.
2. Teopus Pa6ora ¢ pa3naTouHbIM MaTepHaIOM.
CTpoCHIA Crnymanue oObSICHEHUHN yUUTes.
Y y4
OpraHHHCCKIX CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
COCMHEHMH.
Yenesooopoo | 1. Ilpuponusiii ra3. | Cnymanue o0ObsICHEHUH yUuTeIs.
bl u ux | AJKaHBbI. CamocrosiTenbHas paboTa ¢ yaueOHUKOM.
npupoonvle OTéop W cpaBHEHHE MaTepuana Io
UCMOYHUKU HECKOJIbKUM UCTOYHHUKAM.
(114
2. Ousnueckue | Cinymanue o0bICHEHUH yuuTems. Jatuuk
cBoiicTBa ankaHoB. | CamocTosATe bHASI paboTa C yUeOHHUKOM. | BBICOKOM
ITonmyuenune u | Pabora c Tabimueit Meneneesa. Temieparyp
[IPUMEHECHHUE. Pabora ¢ kapToukamu. bl, Jlatumk
TeMIIepaTyp
Bl
IIJIATUHOBBIN
3. Ankenbl. | Crnymanue o0bsICHEHUH yUuTens.
DTUIEH. PaGora B mapax.
PaGoTa B rpymnmax.
4. ®uznyecKue u P JaTauk
aboTa C pa3IaTOUYHBIM MATEPHATIOM. .
XUMHHCCKUC Cnymanue oObsICHEHUN yuuTess. BpIcOKOM
CBOMCTBA ANKCHOB. | (g \ocTosTEMBHAS paboTa ¢ yueOHHKOM. Temreparyp
[Tonyuenne u bl, JlaTuuk
MIPUMEHEHHUE. TeMIIepaTyp
BI
IJIATUHOBBIN
5. Ankaguensl. | Ciymanue oObsICHEHUN YUUTeNs .
Kayuykun. CamocrosiTenbHas paboTa ¢ yueOHUKOM.

Pabora ¢ kapToukamu.
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PaGoTa B mapax.
PaGoTa B rpymmax.

6. Ankunbl. | Crnymanue o0bsCHEHUH yauTens.
AneTriieH. Perienre mocraBieHHBIX 3a/1a4.
PaGoTa ¢ yueOHHKOM.
Pa6oTa B mapax.
PaGoTa B rpynmax.
7. CgoiictBa | Ciymanue o0bsCHEHUH yuuTens.
AJIKWHOB. Pemenune 3agauy.
[MomuBuumnxnopun | Pabota B mapax.
: PaGora y mocku.
8. berson | Pabora ¢ pa3gaTOYHBIM MaTEpHAIIOM.
IpEACTABUTEID Crnymianue oObsICHEHUN yUnuTedIs.
apOMaTHHCCKUX CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
YTJI€BOJIOPO/IOB.
9. N ¥ PaGora ¢ pa3naToOUHBIM MaTEPHAIIOM.
CIOCOOBI ee .
Cnymanue oObSICHEHUHN yUUTEs.
nepepacoTKy. CamocrositenpHast paboTta ¢ y4eOHUKOM.
10. PaGoTa B mapax.
Cucrematusaums u | Pabora B rpymmax.
000011IeHNe Pemenne 3anau.
3HaHUU 110 | [IpoBepka moyy4eHHBIX 3HAHUH.
YIIIEBOJOPOIaM. [ToaroroBka K KOHTPOJILHOM paboTe.
11. KonurponsHas | Pemenue 3aganuii KOHTpOIbHON pabOTHI.
pabora  Nel
«YTHEBOJOPOABIY.
Kucnopoo- u | 1. EE[HHCTBO Pabora ¢ pa3naTouHbIM MaTepHAasIoOM. I[aTqHKU
azomcooepica | XUMHUUECKON Cryrmanue oGbsCHEHHi yanTEIs. BBICOKOU
yue OpraHHu3allhl CamocrosiTenbHas paboTa ¢ yaeOHuKoM. | L oMCPaTyp
Op2aHuuecKue | XHABBIX AHAIN3 OIMHGOK. bl, JlaTyuk
coeOuHeHus u | OPraHNu3MOB HA | Ayams KOHTPOMBHOM PAGOTEL TEeMIIepaTyp
ux 3ewne. CrupTeL. PaboTa Hax ommOkamu. bl .
npupooHsie TJIATUHOBBIN
ucmounuxu(l — U3MEpeHue
8u) TEeMIIEpaTyp
bl TIEPEXO0B
AJJIOTPOITHBI
X
MoauQpuKanu
51 Cepsl;
U3MEpeHue
TEeMIIepaTyp
bl TUIABIICHUS
BEIIECTB.

2. Xumudeckue u

Anam3 popmyi.

¢uznyeckue

CBOIiCTBA Perienre TEKCTOBBIX KOJMYECTBEHHBIX U
OJTHOATOMHBIX KAa4YCeCTBCHHBIX 3a1a4.

CIIHPTOB. Crnymanue oObsCHEHUHN yunuTess.

3. Tmauepun  —1 Aoy, bopmy.

IIPEACTaBUTEID
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MHOI'OaATOMHBIX
CIIMPTOB.

Pemenue TEKCTOBBIX KOJMYECTBEHHBIX U
KaueCTBEHHBIX 3a71a4.
Cnymanue oObsICHEHUN YUUTeNs.

4. ®enou.

Anamu3z popmyi.

PerieHre TEKCTOBBIX KOJMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1ay.
Crnymanue oObsCHEHUN yUUTEs.

5. Aupmerunsl u
KETOHEI.

Ananus Gopmyi.

PerieHre TEKCTOBBIX KOJMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1ay.
Crnymanue oObsCHEHUHN yUUTE.

6. KapOoHoBbie
KUCIIOTHI.

PaGoTa B mapax.

PaGoTa B rpynmax.

Pewenne 3anau.

IIpoBepka Moay4eHHbIX 3HAHUM.

7. ®uznueckue u AHami3 hopMyiL. Hatuuk pH
XAMUYECKH e
CBOICTBA Pemenrie TEKCTOBBIX KOJMYECTBEHHBIX U
KapOOHOBBIX KayeCTBEHHBIX 3a/1a4.
kucior. Buicmme | ChlyllaHue oObsICHEHUH yUUTENs.
KapOOHOBBIC
KHCI0ThL. MbLia.
8. Crnoxuble | Cnymanue 0ObsICHEHUN YUUTEINsL.
s¢upsl. Kupsl. CamocrosiTenbHas paboTa ¢ yueOHUKOM.

Pa6ora c Tabiuneit Meneneesa.

Pabora ¢ kapToukamu.
9. YIICBOIBL. | pygory ¢ pa3IaTOYHBIM MAaTEPUATIOM.
MoHocaxapuasl. Ci 6 .

yIIaHue OObSICHEHUN yUUTEIIs.

CamocrosTenbHas paboTa ¢ yueOHUKOM.

10. ducaxapuasl u Hatuuk pH

nojimcaxapuabl.

PaboTa ¢ pa3naToyHbIM MaTepUasoM.
Crnymanue oObSICHEHUHN yUUTes.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.

11. O600menue u
CHCTEMATH3ALUA
3HAHUH o
KHCIIOPOICOIEPIKa
UM
OpPraHUYECKUM
BEIIESCTBAM.

PaboTa ¢ pa3gaToyHbIM MaTEpPHUAJIOM.
Pemenne 3amay.

3akpenseHyue 3HaHu| 10 TeMe.
[TonroToBka K KOHTPOJILHOM padoTe.

12. KouTponbHas
pabota Ne2:
«Kucnopoaconepx
amue
OpraHuvecKue
BEIIECTBAY.

Pemenue 3agannii KOHTPOIBLHON pabOTHI.

13. Ilpaktuyeckas
pabora Nel
«Unentuduxanus

HaoGmonenue 3a
YUUTEISL.
OO0BsAcCHEeHNE HAOIIOIaEMBIX SBJICHUHA.

ACMOHCTpPaAlHUAMU
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OpPraHu4ecKuX [TocraHOBKa OMBITOB IS AE€MOHCTpPALIUU
COCIMHEHUID. KJiaccy.
BrinonHeHrne npakTHUeCKOl paboThl.
14. Awmunsl. | Ciymanue oObsICHEHUHM yuuTes. Haruuk pH
AHunmH. CamocrosiTenpHas paboTa ¢ y4eOHHUKOM.
Otbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM U CTOUHHKAM.
15. Pabora ¢ pa3naTouHbIM MaTepHAasIoOM.
AMHHOKHUCIIOTHI. Pemenune 3agauy.
3akpernieHrue 3HaHUuM 1Mo TeMe.
16. benku. | PabGota ¢ pa3gaTouHbIM MaTepUaJIOM.
Hyxnennoseie Pemenue 3agau.
KHCIIOTBI. 3akpenjeHue 3HaHUH 110 TEME.
17. O6o6menue u | Pabora ¢ pa3naTouHbIM MaTEPHATIOM.
CHCTeMaTH3aUs Pemenue 3agau.
3HaHMH 10 TeMe | 3aKperieHue 3HaHUi 110 TeMe.
«A3zoTrocoaepxaliu
€  OpraHuyecKue
BEIIECTBAY.
18. Ipaxueckad HaGmrogenne 32  JI€MOHCTpalUsMHU
pabora Ne2 —
«Pemerne OO0bsicHeHNe HA0JII01aeMbIX SIBJICHUI.
OKCICPUMCHTAIIBH | 1crapoBKa OMBITOB AN AEMOHCTPAIIH
BIX 33714 MO KYPCY | yyacey
OpraHHHCCKOn BrInosiHeHH e TPaKTHYECKOM padOTHI.
XUMHUNY.
Hckycemeenn | 1. VickycctBennsle | Ciyianue oObsCHEHUN yUUTEINS.
vle U | TOJUMEPBHIL. CamocrosiTenbHas paboTa ¢ yaueOHUKOM.
cunmemuueck Ot6op W cpaBHEeHHWE MaTepuaga IIo
ue noaumepul HECKOJIbKUM HCTOYHHUKAM.
(2w
2. Cunretnueckue | CrymaHue OObSICHEHUN yUUTEINs.
OpraHu4eckue CamocrosiTenbHas paboTa ¢ yueOHUKOM.
COEIMHEHUS. Otbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM U CTOUHHKAM.
3akniouenue | 1. 3akpennenue u | PaGota ¢ pa3maToyHBIM MaTEepPHAIOM.
(2w CHCTeMaTH3alUs Pemenue 3agau.
3HaHUH 10 KypCy 3akpenjeHyue 3HaHu| 110 TeMeE.
xumun 10 xmacca. | [ToarotoBka k KOHTPOJIBHOM padoTe.
2. Hrorosas | Pemenue 3aganuii KOHTPOJIbHOU PabOTHI.
KOHTPOJIbHAS
pabora.
11 KJIACC (34 YACA)
Ha3zeanue Tema ypoka Ocnosnvie 6uovt oeamenvnocmu | Ucnonv3oe
pasoena ooyuarowguxcsa aHue
00opyoosa
HUA
yenmpa
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«Touka

Pocmay
Cmpoenue 1. OcHoBHBIE Crnymanue o0bsICHEHUN yUUTETIsI.
eéewecmea(l2 | ceeneHus o CamocrositenpHas paboTa ¢ y4eOHUKOM.
u). CTPOCHHUH aToMa
2. Tlepuommiccknit | p,g.r, ¢ pa3aTOuHbIM MaTEepHaJIOM.
3aKOH M CTPOCHHC Crnymanue oObACHEHUN yUUTEs.
aroma. CamocrosiTenpHast paboTta ¢ y4eOHUKOM.
3. Honnas | Caymanue oObsSCHEHUH yIUTEINs.
XHUMHYECKas CBsA3b. | CamocTrosTenbHas padoTa ¢ y4eOHUKOM.
KoBaneHntnas OT16op U cpaBHEHME MaTepuanga IO
XMMHYECKas CBSI3b. | HECKOJBLKUM HCTOYHUKAM.
4. Merammueckass | CiymaHue OObsICHEHUN yUUTEIsL.
XuMH4eckasi cBsa3b. | CamocrosiTenbHas paboTa ¢ yYeOHHKOM.
Bonoponnas PaGoTa ¢ Tabnuueit Meneneena.
XuUMHYecKas cBsizb. | PaboTa ¢ kapToukamu.
5. [Nonumepsl. Crnymanne 0ObSICHeHUM YIUTEIS.
PaGoTa B mapax.
PaGoTa B rpymnmax.
6. Tasoobpasubie Pa6ora ¢ pa3naTouHbIM MaTepHAaIOM. I[aTqHKU
Bewectsa. JKuakue Crnymanue oObsICHEHUN yInuTedIs. BbICOKON
BeIeCTRa. CamocrosiTenbHasi paboTa ¢ yaebHukoM. | L MCPaTyp
b1, JlaTumk
TeMIIEpaTyp
BI
TJIATUHOBBIN
7. Ilpaxtuyeckas HaGmonenne 32 JEeMOHCTpaIUsiMu I[arqmcu
pabota Nel yauTens, BBICOKOU
«lloxyyerue, OObscHenne HaOIIOAaeMbIX SBJICHUH. TeMIepatyp
cobHpanme " | TTocTanoBKa OMBITOB /ISl IEMOHCTpALUK | 0 Haranx
pacrio3HaBaHHe KTacey. TEeMIIepaTyp
Ta3oB». BrinosnHeHue npakTuueckoi padboThI. bl .
MJTATHHOBBIN
8. Tepapie | Caymanue 00ObICHEHUN YUUTEIIS. Jatauk
BEIleCTBa u | Perenre nmocraBieHHbBIX 3a/1a4. BBICOKOM
JIUCIIEPCHBIE Pa6ora c yueOHUKOM. Temueparyp
CHUCTEMBI. PaGoTa B mapax. pl, JlaTuuk
Pa6ora B rpynmnax. Temmeparyp
BI
IIJIATUHOBBIN
9. CocraB | Cnymanue 00ObSICHEHUN YUUTEIIS.

BemectBa. CMmecH.

Pemienue 3amau.
PaboTa B mapax.
PaGoTa y mocku.

10. Pemenne
9KCIIEPUMEH TaJIbH
BIX 3aJla4 MO TJIaBe
1 «Ctpoenne
BEIICCTBAY.

PaboTa ¢ pa3naTo4HBIM MaTepUasoM.
Pemenue 3anau.

3akpenieHue 3HaHUM 10 TEME.
[TonroToBKa K KOHTPOJILHOM paboTe.
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11. Pemenue
SKCIIEPUMEH TaIbH
BIX 3aJ1a4 I10 IJaBe
1 «CTtpoenue
BEILIECTBAY.

Pabora ¢ pa3naTouHbIM MaTEepHAIIOM.
Pemienue 3amau.

3aKperieHue 3HaHUH 10 TEME.
[TonroToBKa K KOHTPOJILHOM padoTe.

12. KoutponbHas
pabota 1o riase 1

Pemenue 3aganuii KOHTPOJIBHON PabOTHI

«CTpoeHue
BEIIIECTBAY.
Xumuueckue | 1. llonstme o Jatuuk
peakyuu(8u) XUMUYECKOU BBICOKOH
peakiuu. Peakiuwy, TemmepaTyp
179141114 (S 0e3 bl, JlaTumk
W3MEHEHUS COCTaBa TemmnepaTyp
BEIIECTB. BI
TJIATUHOBBIN
— U3MepeHue
TemMmepaTyp
bl TIEPEXO/I0B
aJUTOTPOITHBI
X
MoauQuKanu
51 CepBl;
HU3MEpeHHue
TemMIeparyp
bl TUUTABJICHHS
BEIIECTB.
2. Knaceuuxanus PaboTa ¢ pa3gaTouyHbIM MaTEpPHUAIIOM. I[aTqHKU
XAMHHCCKUX Crymanne o0bACHEHHH yaUTEs. BBICOKOH
peaxituh, CamocrosTenbHas paboTa ¢ y4eOHHKOM. Temreparyp
MPOTEKAIOMMX  C | A o0 ook bI, JlaTumk
M3MCHCHUCM AHanmm3 KOHTPOJIBHOM paboTEHI. TeMIeparyp
cOCTaBa BCIICCTB. Pabora Hax ommoOKamu. bl .
TIJIATHHOBBIN
— U3MEpeHue
TemMmepaTyp
bl TIEPEXO/I0B
AJUTOTPOITHBI
X
MoauQuKanu
51 CEpBI;
HU3MEpeHue
TemMIeparyp
bl TIABJICHUS
BEIIECTB.
3. CIfOpOCTB AHami3 hopMyiL. I[aTqI/IKU
XUMHYECKOM BBICOKOH
PCaKIIHH. PeleHne TEKCTOBBIX KOJMYECTBEHHBIX H | Temmeparyp
O6paTUMOCTh Ka4eCTBEHHBIX 33J1a4. b, Jlarunk
XHUMHUYECKOM Crnymanue oObSICHEHUN YIUTES. TeMIIepaTyp
peaxIuu. BI
XUMHYECKOE TUTATHHOBBIN
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paBHOBecHUE u — U3MepeHue
CrocoOBI ero TemiepaTyp
CMeEILEHUS. bl TIEPEXO0I0B
aJJIOTPOITHBI
X
MOIU(HUKALIH
71 CepBI;
U3MEpEHNE
TeMIIepaTyp
bl TUIABJICHUS
BEIIECTB.
4, Poins BoOmbl B Anamis hopMmyi.
XUMHUYECKUX
peaKIusIX. PerieHre TEKCTOBBIX KOJMYECTBEHHBIX U
I'uaponus. KAaueCTBEHHBIX 3a/1a4.
Crnymanue oObsCHEHUHN yUUTENs.
5. OkucIuTenbHO- AHamms GopMyiL.
BOCCTaHOBUTEJIbHbI
e peakiuu. | PCIICHHE TEKCTOBBIX KOJIMYCCTBECHHBIX U
DNEKTPONH3. KAaueCTBEHHBIX 3a/a4.
Crnymanue oObsCHEHUHN yunuTes.
6. 3akperuienue u | PaboTa B mapax.
cucTeMaTH3anus Pa6ora B rpymnmnax.
3HaHUM 10 Teme | Pemenne 3anmau.
«XUMHYECKHE IIpoBepka Moay4eHHbIX 3HAHUM.
peaKuum»
7. 3akperuienue u | PaGoTa ¢ pa3gaTouyHbIM MaTEpHUAJIOM.
cucTeMaTH3alus Pemenue 3anau.
3HAHUN 10 TeMe | 3aKpenjeHue 3HaHU| Mo TeMe.
«XUMHYECKHUE [TonroToBKa K KOHTPOJILHOM paboTe.
peaKIim»
8. KontponbHas | Pemenue 3aganuii KOHTponbHOM pabotsl. | Jlatunk pH
pabora Ne2
«XUMHYECKHUE
peaKun».
Bewecmea u | 1. Metasl. Crnymranue o0bsICHEHUN yUUTEIIS.
ux ceoiicmea CamocrosiTenbHas paboTa ¢ yueOHUKOM.
(CR7)] PaGora c Tabimneit MeHeneena.
Pabora c kapToukamu.
2. Metaisl.
Pabota c pa3naTouHbIM MaTepHAIOM.
Crnymanue oObSICHEHUHN yUUTes.
CamocrosiTenbHas paboTa ¢ y4eOHHKOM.
3. Hemeramns. Pa6ora ¢ pa3naTouHbIM MaTepHAaIOM.
Crnymanue oObSICHEHUIN yUUTEs.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
4. Kucnortsl. Crnymanue oObSICHEHUN yUUTeNs. Harunk pH
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
OT6Oop W CpaBHEHHE MarTepuana I0
HECKOJIbKUM MCTOYHHUKAM.
5. OcHOBaHuA. Crnymanue oObsCHEHUN yUUTEs. Haruuk pH
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CamocrosiTenbHas paboTa ¢ yueOHUKOM.
Otbop u cpaBHEHHE MaTepuana Io
HECKOJIbKUM MCTOYHUKAM.

6. Comu.

Crnymanue oObSICHEHUN yUUTENs.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
OTéOop W CpaBHEHHE MarTepuana Io
HECKOJIBKMM UCTOYHHUKAM.

Hartunk pH

7. Temernueckas

Pemenne TeKCTOBBIX KOJHMUYECTBEHHBIX U

CBA3L MCEAKAY | kauecTBeHHBIX 3a1a4.
Klaccamu Crnymanue oObSICHEHUN YIUTES.
HEOPraHUYECKUX U
OpPraHuYeCcKHX
BEIIECTB.
8. Ilpaxtuyeckad HaGmogenne  3a  JIeMOHCTpanUsMHU
pabora Ne2 ——
«Pemenne OO0bsicHeHre HAOIII01aeMBIX SIBJICHUI.
OKCICPUMCHTAIBH | 11crapoBKa OMBITOB AT AEMOHCTPAIH
BX  3alaY  HA | oaecu
uzeHTH(rKANIIO BrimonHeHne mpakTHYeCKOi paboThI.
OpPraHu4ecKux U
HEOPraHUYECKUX
COEJIMHEHUI.
9.  Konrtposbhas | Pemenue 3a1anuii KOHTpOJIbHOM pabOTHI.
pabora Ne3
«BemectBa u HX
CBOICTBaY.
3axknrouenue | 1. 3akpennenue u | Pabora ¢ pa3zmaTodHBIM MaTepHaIOM.
Gw cHCTeMaTH3aIus Pemenue 3amau.

3HaHUU 1O KypCy
xumuH 11 kiacca.

3akpenieHne 3HaHU| 110 TEME.

2. 3akperieHue u
CHCTEMAaTU3aIUs
3HAHUH 110 KypCy
xumuu 11 xmacca.

HaGnronenue 3a
YUUTEIS.
OO0BbsicHEeHVE HA0JF01aeMBIX SBJICHUI.
[TocraHOBKA OMBITOB UISL JIEMOHCTPALIAN
KJIaccy.

BrinonHeHne npakTHuecKoi paboThl.

JACMOHCTpPAlHUAMU

3. 3akpermieHue u
CHCTEeMaTH3aIs

3HaHUU MO KypCy
xumuu 11 kacca.

Pabora ¢ pa3naTouHbIM MaTepHAIOM.
Pemenue 3anau.

3aKperuieHue 3HaHUM 110 TEME.
ITonroToBKa K KOHTPOJILHOM paboTe.

4. 3akperieHue U
cucTeMaTH3alus
3HAHUM 1O KypCcy
xumuu 11 knacca.

PaboTa ¢ pa3gaTouyHbIM MaTEpPUAJIOM.
Pemienue 3amau.

3akpernieHue 3HaHUuM 10 TEMe.
[TonroToBKa K KOHTPOJILHOM paboTe.

5. Hrtorosas
KOHTPOJIbHAS
pabora.

Pemenue 3agannii KOHTPOIBLHOUN paOOTHI.

Cnmcoxk jureparypsl
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obmeodpazoBarenbHbIX yupexaeauii./O.C. I'adbpuensa.— M.: lIpoda, 2009-2011. -191¢
I'abpuensa O.C. HacronpHast kaura uis yuutens. M.: bk u K, 2008.
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