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HHosicauTeIbHAA 3aNIMCKA

Pabouas mporpamma o xumun it 10-11 kiraccoB pazpaboTtana Ha ocHOBeE (heaepaabHOTO
roCyJIapCcTBEHHOTO 0oOpazoBaTenbHOro crangapra OO0, obpazoBaTenbHOM nporpammbl MKOY
«bypnexunckas COLI» u npuMepHON MporpaMMbl IO XMMUH, a TaK K€ Ha OCHOBE aBTOPCKOMN
yueOHoi nporpammsl [.E.Pym3utuc, ®.I".denpaman.

Ha 06ase mentpa «Touka pocrta» obecrieunBaeTcsi peanu3anus 00pa3oBaTEIbHbBIX
pPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTHMYECKON HalpaBiIeHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUH C TpeOOBaHMAMH 3aKOHOJATEIbCTBA B cdepe oOpa3oBaHHUs U C Y4ETOM
pexomennanuit denepanpbHoro omeparopa ydeOHoro mpeamera «Xumus» . ObOpazoBaTenbHas
nporpaMMa I03BOJIIET HHTEIPUPOBATh pean3yeMble TOIXO0bl, CTPYKTYPY M COJIEpKaHHUE TpU
opranuzaruu o0ydenus: xumuu B 10-11 kimaccax, BRICTPOGHHOM Ha 0a3e J1H000Tr0 M3 JOCTYITHBIX
yuebHo-meToanueckux kommiekcos (YMK). Mcnons3oBanue o6opyaoBanus «Touka poctay mpu
peanuzanuu qanHoi OIl mo3BossieT co3naTe yCcaoBHs:

° AJIg paCIUpPCHUA COACPKAHNA INKOJbHOI'O XUMHUYCCKOT'O 06pa3OBaHI/I$I;

. JUT TIOBBIIICHUS [MO3HABATEIbHON aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
HAYYHOU 00JIacTH;

. JUTSL pa3BUTHS JINYHOCTH PeOEHKA B IMPOIIECCEe 00YUCHUS XMMHH, €TI0 CIIOCOOHOCTEHH,
(bopMUpPOBaHHUS U YIOBICTBOPSHHUS COIMATBHO 3HAYUMbIX HHTEPECOB M IOTPEOHOCTEIH;

® JJISL pa6OTI)I C OI[apéHHI)IMI/I IIKOJIbHUKaMH, OpraHu3alui HUX Ppa3BUTHUA B

Ppa3INIHbIX 00nacTIx 06p830BaTeJ'IBHOI71, TBOp‘lCCKOﬁ JACATCIIbHOCTH .

O01mas xapakTepuCTHKA y4e0HOIr0 npeamMmera « XuMus»

XUMHSI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK paclpOCTpaHuiIa CBOE BIMSHHAE HA BCE
00J1aCTH 4eJI0BEYECKOIro CYLIECTBOBaHMS, 3a/lajla HOBOE BUJCHHE MHUPA, CTajla HEOTHEMIIEMbIM
KOMITOHEHTOM MHPOBOH KYJIBTYPBI, HEOOXOAMMBIM yCIOBHEM JKU3HM OOIIECTBA: 3HAHUE XUMHHU
CIIy’)KHUT OCHOBOH Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS YEJOBEKA, €ro MpeACTaBICHUH O
MaTepHaIbHOM €IMHCTBE MUPA; BAXHYIO POJIb UTPAIOT POpPMUPYEMBbIE XUMHUEH MPEICTaBICHHS O
B3aMMOIIPEBPAIIECHUAX SHEPIMM W 00 HBOJIONMU BEIIECTB B NPUPOAE; COBPEMEHHAs XUMMUS
HalpaBJieHa Ha pelIeHHe TII00aJbHBIX MPOOJIeM YCTOHYHMBOTO Ppa3BHTHSI 4YeJIOBEYECTBA —
CBIDbEBOM, OJHEPreTHYecKoM, MHIIEeBOM M  SKOJIOTWYEeCKOM  Oe3omacHOCTH, MpolieM
3paBOOXpaHeHMs. B  yCIIOBHSX BO3pacTaromiero 3HAYEHHs XHMHUU B JKH3HH O0OIIecTBa
CYLIECTBEHHO TMOBBICHJIACh POJIb XMMHUYECKOro oOpa3oBaHMsA. B miaHe couuanuzanuy OHO
SBIISICTCS OJHUM W3 YCJIOBUH (OPMHUPOBAHMS HWHTEIUIEKTA JIMYHOCTH W TapPMOHUYHOTO €€
pa3Buts. COBpEMEHHOMY 4YeJIOBEKY XUMHUYECKHE 3HaHHUS HEOOXOIUMBI U TPHOOpPETCHHS
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIET0 YBEPEHHO TPYIUTHCS B COLUYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpA3HOW KHW3HH OOMIECTBA, UISI OCO3HAHHS BaXHOCTH Pa3yMHOTO
OTHOILIEHHS K CBOEMY 3/I0pPOBBIO M 3/I0POBBIO IPYTUX, K OKpY»XKarolled NpupoaHoil cpene, A
TPaMOTHOTO TTOBE/ICHUS TIPH HCIIOIB30BAHUN PA3IMIHBIX MAaTEPUAIIOB U XMMHUYECKUX BEUICCTB B
MOBCEHEBHOM XKM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOM MIKOJIE SIBIAETCS 0Aa30BBIM IO
OTHOIIIEHHIO K CHCTEME O0IIEro XUMHUYECKOT0 00pazoBaHus. [[03TOMY Ha COOTBETCTBYIOLIIEM MY
YPOBHE OHO peaju3yeT MPUCYLIHe OOIIeMy XUMHYECKOMY O00pa30BaHHIO KIIIOUEBbIE [IEHHOCTH,
KOTOPBIE OTPa)XaroT rOCyIapCTBEHHBIE, OOMIECTBEHHBIC U MHINBUAYyIbHBIE TOTPEOHOCTH. DTUM
OTIpeNieNIeTCsl CYIIHOCTh 00IIel cTparernu o0y4yeHHs, BOCIIMTAHUS M Pa3BUTHS 00YyYaroluXcs
cpeacTtBaMu  ydyeOHoro mpeamera «Xumus». M3ydyenue mnpeamera: 1) cmocoGcTByeT
(OopMHPOBAHHUIO €CTECTBEHHOHAYYHON KapTUHBI MUPA, TOCTHKEHHIO 001Iel U (yHKIIMOHATBHON
TPaMOTHOCTH, JaeT BO3MOXKHOCTH [UII CAaMOPA3BHUTHUSl JIMYHOCTH. 2) BHOCHT BKJIAJ B
dopMHpOBaHHE MBIIUIEHUS W TBOPYECKUX CHOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON y4eOHOH 1eATeNIbHOCTH, SKCIIEPUMEHTANIBHBIX M UCCIIEJ0OBATEIbCKUX YMEHHH,
HEOOXOIMMBIX KaK B TOBCEAHEBHOHM XH3HH, TaK U B NPO(ecCHOHANBHON IesTeabHOCTH; 3)
3HAKOMUT CO CHELU(PUKON HayuYHOTO MBIIIJICHHS, 3aKJIaJbIBACT OCHOBBI LI€JIOCTHOTO B3IJIs/1a Ha
€IMHCTBO TPHUPOABI U UYEJOBEKA, SBISETCS OTBETCTBEHHBIM JTarloM B (HopMUpOBaHUH
€CTECTBCHHO-HAYYHOW TPAaMOTHOCTH  TOJAPOCTKOB; 4)  CmocoOCTBYyeT  (HOPMHUPOBAHHIO



LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K NPUPOJIE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHME MOIPOCTKOB

Ha3zBanHble HanipaBieHUs B 00y4eHUHN XUMUHU 00eCIIeunBatOTCs Crieln (UKo cofepKanus
IpeMeTa, KOTOPBIA SBISETCS MEJarorn4ecky aJarnTHPOBAaHHBIM OTPaKeHHEM 0a30BON HAayKu
XMMHH Ha ONPEIeIIEHHOM JTane €€ pa3BuTHs. Kypc XMMUu OCHOBHOH LIKOJIBI OPUEHTHPOBAH Ha
OCBOCHHE 00YYarOIIMMHICS OCHOB HEOPTaHWYECKONH XUMHUH U HEKOTOPBIX MOHATUH U CBEIEHUH 00
OTJENIBbHBIX 00BEKTaX opranndyeckoil xumuu. CTpyKTypa coJepkKaHus rnpeaMeTa chopMUpoOBaHa
Ha OCHOBE CHCTEMHOIO MOAX0Aa K ero mizydeHuto. CopepkaHMe CKJIaIbIBa€TCs U3 CHCTEMBI
HOHATUI 0 XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI IIOHATHH 0 XUMHUUecKoi peakuuu. O6e
3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 IPUHIUITY [IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUM Ha
OCHOBE TEOPETUYECKUX IPEICTABICHUN Pa3HOIO YPOBHSA: aTOMHO-MOJIEKYJIIPHOTO yYEHUsS Kak
OCHOBBI BCErO €CTECTBO3HAHUA, YpOBHA Iepuoanueckoro 3akona JI. M. MenpneneeBa kax
OCHOBHOI'O 3aKOHA XMMMHH, YUYEHHs] O CTPOGHUM aTOMa U XMMHMUYECKON CBS3H, NPe/CTaBIeHUH 00
AIIEKTPOJINTUYECKOW  JUCCOLMALMU  BELIECTB B  pacTBOpax. TeopeTuyecKkue 3HaHUs
paccMaTpUBAIOTCS HA OCHOBE SMIIUPUUYECKH MTOJTyYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAOTCS
MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIpyroMy, BBINONHSAS (QYHKIUH OOBSCHEHHS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM IPAKTUYECKOTO IPUMEHEHUS U
MOJIyYE€HUsl HM3y4aeMbIX BellecTB Takas oOpraHu3auus COJEp)KaHUs Kypca CHOCOOCTBYET
IIPEJICTAaBICHUIO XUMUYECKOM COCTABIIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOMN
npupoasl. TeM camMbiM 00ecredrBaeTCcsi BO3MOXKHOCTH It ()OPMHUPOBAHUS Y OOYyYaroIIuXcs
LIEHHOCTHOTO OTHOLICHMsI K HayYHOMY 3HAaHUIO M METOJaM IO3HaHMs B Hayke. BaxHOo Takxke
3aMETUTh, YTO OCBOEHHUE COJEpXKaHHUS Kypca MPOUCXOJUT C MPUBJICUEHUEM 3HAHUI U3 paHee
U3YYEHHBIX KypcoB: «Okpyxkarouuii Mup», «buosorus. 5—7 knaccs» U «Pusuka. 7 Kiacey.

Jannasi oOpa3zoBarenibHas porpaMMa 00eCIeurnBaeT YCBOSHUE YUAITUMUCS BaXKHEUIITNX
XMMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (HOpPMHUpPYET MpPEACTaBICHHE O POJU XHUMHUH B
OKpYXaroIleM MUpPE U XKHU3HU yeioBeka . [Ipy 3ToM OCHOBHOE BHUMAaHHE yAEISETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyuiecTBiieHus . OZHMM U3 OCHOBHBIX IPHHIIMIIOB
MOCTPOEHUS TPOrpaMMBbl SIBJISI€TCSl NMPUHIUI JOCTYHMHOCTH . OKCIEpUMEHTAJIbHBIE IaHHbIE,
MIOJIy4YE€HHBIE yYalIUMMCS NPH BBITOJHEHUU KOJWYECTBEHHBIX OIBITOB, MO3BOJIAIOT YyYalUMCS
CaMOCTOSITENIbHO JI€JIaTh BBIBOJbI, BBISABJISATH 3aKOHOMEpHOCTH . Iloaxonpl, 3alo’KeHHBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jal0T HEOOXOJMMBbIE YCIIOBHS JUIsI CUCTEMHOTO YCBOEHUS
yYalIMMHCS OCHOB HayKH, JJisi 00ecredyeHts pa3BUBAIOIIETO0 U BOCIUTHIBAIOIIETO BO3IEHCTBUS
o0yuyeHMs Ha JIMYHOCTh ydauierocs . @opMupyemble 3HaHUs JTOJKHBI CTaTh OCHOBOM CHCTEMBbI
yOEXKAEHUH MIKOJIbHUKA, HEHTPAJIbHBIM SJPOM €r0 HAyYHOI'O MUPOBO33PEHUS .

esn 1 0CO0EHHOCTH U3YyUEeHHSI Y4e€OHOI 0 IpeaMeTa

K mHampaBiieHHIO TMEpBOCTENIEHHOW 3HAYMMOCTH TPH pealn3anui 00pa30BaTEeIbHBIX
byHKUIMH peameTa « XuMHsD TPaJUIIMOHHO OTHOCST (POPMHUPOBAHNE 3HAHUI OCHOB XMMUYECKOH
HAYKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUIECKOH A TETHPHOCTH YeJIOBEKA M KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJBTYpHl. 3ajadya HpeAMeTa COCTOMT B (HOPMHUpPOBaAHHUU
CHCTEMBI XMMHUYECKUX 3HAHWH — BaXHEUIHX (DAaKTOB, MOHSATHH, 3aKOHOB W TEOPETHUYECKHX
MOJIOKEHUH, TOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUYECKOr0 XapaKkTepa, sA3blka HayKu, 3HAHUH O
HAYYHBIX METO/aX M3YYCHHUs BEIIECTB M XMMHUYECKHX pEeakiuii, a Takke B (OpMHUpOBaHUH U
pPa3sBUTHHM YMEHHUH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C INIAHUPOBAHUEM, HAONIOJEHHEM U
MIPOBEJCHUEM XMUMHUYECKOTO AKCIIEPUMEHTa, COOI0IEHUEM MPaBHJl 0€30IacHOro OOpalieHus ¢
BEIIECTBAMH B MOBCEIHEBHOW *HU3HU. Hapsaay ¢ 3TUM 1eiau u3ydeHus mpeiaMera B mporpaMmme
YTOYHEHBI U CKOPPEKTUPOBAHBI C YUYETOM HOBBIX NPUOPUTETOB B CHCTEME OCHOBHOTO OOIIETro
oOpa3oBanus. CerogHs B 00pa3zoBaHuu 0c000 3HAYMMOI MPU3HAETCS HANIPABIEHHOCTh O0Y4YEeHUS
Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH, (OPMHPOBAHUE €€ MHTEJUIEKTAa W OOIIEH KYJIbTYpHI.
OOydeHue yMEHUIO YYUTBhCS M IPOJOJDKATh CBOE 0Opa3OBaHHE CAMOCTOSTENBHO CTAHOBUTCS
OJIHOW W3 BaXKHEHIHMX (QYHKIHHN YI4eOHBIX TIPEIMETOB.



B cBs13u ¢ 3TMM npH M3y4YEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE 3HAUCHUE
PUOOPETHN TaKUE LIETH, KaK:

* opMUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM0O00pa30BaHMUIO,
COTPYHUYECTBY, CAMOCTOSITEIbHOMY WPHHSATHIO PEIICHUH, CIOCOOHOW amanTHpOBAThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

* HaIllpaBJICHHOCTb OOYYEHHMs Ha CUCTEMAaTHYeCcKOe MpPUOOILIECHHE Yy4Yalluxcs K
CaMOCTOSITEJIbHOM  ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUS,
(GOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

» o0ecrieueHUE YCIIOBUH, CHOCOOCTBYIOLIMX NPUOOPETEHHUIO OOYYaIOIIUMUCS OIbITa
Pa3HOOOpa3HOM JEeATEIBbHOCTH, MO3HAHUS U CaMOIO3HAHMUS, KIIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

* bopmupoBaHHE yMEHHI OOBSCHATH M OIICHWBATH SIBIICHUS OKPYKAIOIIETO MHpa Ha
OCHOBAHUU 3HAHWM U ONBITA, TOJIYYEHHBIX [IPU U3YUCHUHN XUMHUH;

* popmMupoBaHUe y 00YUYAIONINXCS TYMAaHUCTUICCKUX OTHOIICHUH, TOHUMAHUS IICHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH IeIecOo00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
cpenbl;

* pa3BUTHE MOTUBAIIMH K 00YUYEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ WISl U HAPABJIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Mecto yueOHOro npeamera « XuMus» B Y4eOHOM IJIaHe
B cucreme o6mero oOpa3oBaHus «XUMHS» TpU3HAHA O0SA3aTENBHBIM YYEOHBIM
IpeJMETOM, KOTOPBI BXOIUT B COCTaB IHpeaMeTHoW obOnactn «EcTrecTBeHHO-HaydHBIE
IpeAMETh». Y4eOHBIM IJIAaHOM Ha e€ U3ydeHne OTBeeHO 69 yueOHbIX 4acoB — 110 1 4 B Hezemro
B 10 1 11 xnaccax COOTBETCTBEHHO.

Conepsxkanue 00pa3oBaHus MO roaM 00y4eHU st
(mpakTuueckas 4acTh y4eOHOro cozepKaHus npeamera yCuieHa
MaTepualbHOTEXHUUECKOH 6a30ii enTpa «Touka pocray / gerckoro TexHonapka «KBanropuym,
HCTIONIB3yEMOT0 JUISl PeaIn3aliii 00pa30BaTeNIbHBIX IPOrPaMM B pPaMKax MPENoAaBaHUs XUMUH).

10 KJIACC

Beeoenue (2 u)

Oprannueckas XUMHS — XUMUS COE€OUHEHMH yriepona. OpraHMuyecKue BEIIECTBA, MX
CBOICTBAa M OTJIMYUSL OT BELIECTB HEOPraHWYECKUX. ['pynmbl MPUPOAHBIX U CHHTETHYECKHX
coenuHeHnil. OcHOBHBIE N0JI0keHUs Teopun A. M. Bytneposa. 'omonoru. I'omonornyeckuii psa.
['pynmnbl IpUpOIHBIX, UCKYCCTBEHHBIX M CHHTETUYECKHX COETUHEHUI.

Yeneeooopoowt u ux npupoonvie ucmounuxu (11 u)

[Ipupoansiit Ta3. Yrnesomoponsl. [lpenenvHbie yrieBogopoisl — ankadbl. OO1mas
dopMyna ankaHOB, MPaBUJIa COCTABJICHUS Ha3BaHUI ajgkaHOB. MeXIyHapo/aHas HOMEHKJIaTypa
HNIOITAK. ®usnyeckue CBOWCTBA aJIKaHOB, WX 3aBUCHUMOCTh OT COCTaBa MX CTPOECHHS.
XVMHYECKUE CBOMCTBA: TOPEHNE, TAJIOTEHUPOBaHUE U AeruaprupoBanue. [lonydeHne ankaHoB U3
npupoaHoro raza u Heptu. [Ipumenenue.

HenpenenbHble yriaeBogopoasl. DTHIIEH — HOHATHE 0 m-cBsi3u. OO0mmas popmyia ajJKkeHoB,
XapaKkTepucTHKa ankeHoB. [IpaBmia Ha3BaHUS AJIKEHOB MO MEXAYHAapOAHOW HOMEHKIATYpE.
Buns! n3omepun ankeHoB. @U3nyecKre CBOMCTBA aIKEHOB. XMMHYECKHE CBOMCTBA Ha NIPUMEpE
STUJIEHA: PEaKIMHM NPUCOCAVNHEHUs, KAaueCTBEHHBbIE pPEAKIMU Ha JIBOMHYIO CBs3b. Peakuun
MOJIMMEPU3ALMH U TONUATUIIEH. [lonyyeHne aTuiena u ero npuMeHenue. Ankaauessl. byraguen-
1,3. XumMudeckre CBOMCTBA: peakluy MPUCOCAUHEHHUS, ToauMepu3annu. Kaydayk OyTalueHOBBIN.
[TonyyeHrne CHHTETHYECKOTO Kaydyka OyTanumeHoBoro merona JlebemeBa. ANKHUHBL. ALETHIICH.
O6mas ¢dopmyna amKUHOB, MpaBUja Ha3bIBaHMUS 1O MEXIyHApOJHON HOMEHKJIaType. Bumbl



M30MEpUH, TOJNyYEHHE aleTUICHAa M ero npumeHeHune. PuU3MUecKHe CBOWCTBA aJKMHOB Ha
npumepe aneruieHa. KauecTBeHHble peakliuy Ha ankuHbL. [[oIMBUHMIXJIOpU], €TO CBOWCTBA U
NpUMEeHEeHHe. ApoMaTHYeCKue YIIIeBOAOPOIsl Ha mpumepe Oenzona. CocTaB MOJIEKYJIbL,
cTpykTypHbie popmyibl Kekyne u coBpemennas. [lonyuenue u cBoiictBa 6en3ona. Ilpumenenne
Oensona. I[IpuponHble UCTOYHHMKHU YTIEBOJIOPOAOB, UX mepepaboTka. Ileperonka um KpekHHT
HeTH. BeH3uH: okTaHOBOE yuCcio OeH3MHOB. DpaKIMOHHAS TMEPErOHKA, WM PEKTH(PHUKAIINA.
I'eneTnueckasi CBA3b YIJIEBOAOPOJAOB. YCTAaHOBJIEHUE MPUUYMHHO-CIEICTBEHHOM CBSI3U MEXKIY
CTPOEHHUEM, CBOMCTBAMH U NpuMeHeHHEM. CXeMbl FTEeHETUUYECKOM CBSI3U YTJIEBOJOPOJIOB.

Kucnopoo- u azomcoodeprcawgue opzanuveckue coeOUHEHUs U UX RNPUPOOHDbLE
ucmounuxku(18 u)

QOyHKIMOHANbHA TUAPOKCWIbHAs TIpynmna. IlpeaenbHble OJHOATOMHBIE  CIMPTHI.
N3omepust 1 HOMeHKIatypa ciupToB. [Ipumenenue u nomyuenue cnuproB. [lonydyenne stanona
13 ATWICHA U TJIIOKO3bl. XUMHUYECKHE CBOMCTBA CIIUPTOB: TOPEHUE, B3aUMOICHCTBUE C HATPUEM,
Jaeruaparanus (BHyTPUMOJIEKYJISIpPHAs U MEXMOJIEKYJIsipHasi), OKUCICHUE B aJbACTUIbI, pEaKUs
stepuduxanyu. Gu3noNOrnuecKoe IeUCTBUE CIUPTOB HAa OPraHU3M 4elloBeKka. MHOroaTOMHBIE
CoUpThl Ha npuMmepe riuuepuHa. KadecTBeHHas peakuuss Ha riuuepud. Ilpumenenue
MHOT'OaTOMHBIX U OAHOATOMHBIX cnupToB. CocraB MojeKkyidbl. B3auMHoOe BiausiHME aroma B
MoJieKyJie (EeHONa; ero XUMHYECKHe CBOWCTBa. [lomydeHuwe ¢eHoma U3 KaMEHHOTO YIS
KokcoBanue xamennoro yris. [lpumenenue denona. Oxpana okpyskaroiieil cpeasl ot (eHona.
Anpaeruapl 1 KeToHBL. AnieToH. [lonyyeHue anbaeruioB: OKUciIeHue cnupToB. GopManbIeru.
VKCycHbI — anbpAerujl. XHUMHUYECKHE CBOMICTBAa ajbJETMJIOB: KAYECTBEHHBIE PpPEAKLUU,
ruapupoBanue. KapbokcunbHas rpynna. KapooHnoBele kucinotsl. llpenenbHble 0IHOOCHOBHBIE
KapOOHOBBIE KHUCIOTHL. HempenenbHble KapOOHOBBIE KHCIOTHI: OJEHMHOBas M JIMHOJIEBAs.
MypaBbuHasg U yKCyCHass KUCIOThl. PU3NUYECKHE CBOMCTBA KaApOOHOBBIX KHUCIOT. XUMHUYECKUE
CBOWCTBAa KapOOHOBBIX KHCIJIOT: OOILIEKHCIOTHBIE M crnenuduyeckue. Bricmme kapOoHOBBIE
KHCJIOTHI — CT€ApUHOBAsi M NAJIbMUTHUHOBAS, UX COJU — MblIa. CloKHbIE A(UPHI: HAXOKICHUE B
npupozie W npumeHeHue. Peaxius stepudukanuu. JKuppel. XuMudyeckue CBOWCTBA KHPOB:
TUIPUPOBAHUE PACTUTENIbHBIX Macell, THApPOJIN3, OMBUICHHE. YTIIEBOJAbI, UX KiaccuuKarus.
CoctaB u cTpoeHHE TIIOKO3bl. [JIIOKO3a — anpAETUIOCHUPT, €€ XUMHUYECKHE CBOWCTBA.
[Tpumenenue rimoko3sl. DpykTo3a. Jucaxapuabl: caxaposa, J1akTo3a U MajabTo3a. [lonucaxapusl:
Kpaxmaa M 1eiuono3a. Peakius nonukonaeHcauuu. KadecTBeHHas peakuuss Ha Kpaxmall.
['eHernyeckass CBSI3b MEXJAy KiaccaMM OpraHMYECKUX coeluHeHud. WneHTudukanus
OpPraHMYECKUX COEAMHEHMH. PacueTsl 1o ypaBHeHUsAM peakiuii. AMuUHBIL. CTpOE€HHE MOJEKYIL.
AmuHorpynmna. Knaccudukanuss amuHoB. ®dusnueckne M XMMHYECKHE CBOMICTBAa aMMHOB.
AnunuH. IlomyyeHue W nOpUMEHEHHE AaHWIMHA. AMHHOKHUCIOTHL. XUMHUYECKHE CBONCTBA
AMUHOKHUCIJIOT:  B3aUMOJEWCTBHE C  KHCIOTaMM, OCHOBAaHUSMHM, CIOUPTAMH, pEaAKIUSI
nonukoHaeHcauuu. Ilentuanas cBsa3b. llpuMeHenme amumHOkucnoT. benku, ux cTpykrypa.
XvUMHYecKue CBOWCTBa OENKOB: JeHaTypalus, THAPOJIU3, KadyeCTBEHHbIE PpEaKIIHU.
buonornueckue ¢ynkunn OenkxoB. Hykneunoele kucnotsl: JHK, PHK, wux ¢yHnkmum.
buorexnonorus. I'enHast mHxeHepus. ['eHeTHueckasl CBSi3b MEXIY KiIaccaMd OpPraHMYECKHX
BELIECTB. 3aKpeIUIEHNE 3HaHUH 10 TeMe. Pelenne pacueTHbIX 3aad.

Hckyccmeennvle u cunmemuueckue noaumepnt (2 u)

Cunretnueckue nonuMepsl. CTpyKTypa MakKpOMOJEKYJ IOJUMEPOB: JIMHEWHas,
pa3BeTBieHHAsA U npoctpaHcTBeHHas. [lomuatuien. [lomunponunen. CHHTETHYECKHE BOJIOKHA.
CTpykTypa CHUHTETHYECKHX BOJIOKOH. CHHTETHUECKHE KaydyKH: OOILIEro W CIEelHaIbHOro
Ha3HayeHUs. TepMOpeakTUBHBIE U TEPMOIIACTUYECKHUE MTOJTUMEPHI.

3aknrwouenue (2 u)

[ToBTOpEeHME M 3akpernieHrne 3HaHUU 1Mo TeMaM: «Kilacchl OpraHuYecKux COCTUHEHUN,
«XUMUYECKHE CBOMCTBA OpPraHU4eCKHUX COCIMHECHUI. Pemenue YPaBHEHUH,
AKCTIEPUMEHTAIBHBIX 3a7a4. [IoAroToBKa K MTOrOBOI KOHTPOJILHOM padoTe.

11 K'IACC



Cmpoenue eewgecmea(ll u).

Pa3BuTHe npencraBieHuil 0 cTpoeHUM aroma. Mojenu cTpoeHus: aroma. JJIeMEHTapHbIe
YacTULbl: IPOTOH, IEKTPOH, HEUTPOH. DHepreTndeckuid ypoeHb. OpOuTalb, 3JIEKTPOHHBIE
oOnaka.

OTKpbITHE 3aKOHA U CO3JaHUs IEPUOANYECKON cUCTeMBbl. llepronnuecknii 3aKoH B CBETE
YYEHHS O CTPOCHHMM aTOMOB. 3HAUEHHE NEPUOAMYECKON cucTeMbl M nepuoasl cucremsl (.U
Meunneneesna.

KatvoHbsl 1 aHMOHBI, HOHHBIE KPUCTAJUIMYECKUE PEILIETKU. DIEKTPOOTPHULATEIbHOCTb,
HOJISIpHAst M HENOJIsIpHAs KoBaJieHTHas CBsi3u. OOMEHHbBIH M JOHOPHO-OOMEHHBI MEXaHU3M
00pa30BaHMs KOBAJIEHTHOM CBsI3U. MOJIEKYJISIPHBIE U AaTOMHbBIE KPUCTAJUIMYECKUE PELIETKU.

OcoOeHHOCTH CTPOEHHUS aTOMOB MeTajula. MeTraliueckass XUMHUYEcCKas CBs3b,
METaJIJIMYECKasl KpUCTaJIMYecKas pemerka. MeXMOoneKyaspHass W BHYTPUMOJIEKYJIsSIpHAs
BOJIOPOJHAs CBSI3H.

[lonuMepsl NpUpOJHBIE, UCKYCCTBEHHBIE M CHUHTeTHYeckue. llmacTtmacchl, BOJOKHA,
KaydyyKM M HEOpraHMYeCKHe IIOJIMMEphl, UX mpencraBurenu. llomyuenue u npuMeHeHue
IIOJIMMEPOB.

OcobeHHocTH CTpoeHUsi ra3oB. MossipHblii 00beM razoB. CmecH ra3oB — BO3IYX,
npupoaHbIi ras. [IpeacraBureny ra3000pa3HbIX BEUIECTB: BOJAOPO, KUCIOPOJ, YIJIEKUCIBIN ra3,
U T.J. UX [OJy4eHHe, coOupaHue, pacro3HaBaHue.

Bogna, ee Guonornyeckas poisib. KpyroBopor Boasl B mpupoze. IlpumeHnenue Bonbl B
IPOMBIIIJICHHOCTH, CEJIbCKOM X03siiicTBe U B ObITY. JKecTkocTh Boibl. BpeMeHHas n noctossHHas
JKECTKOCTh BOJBI U CIOCOOBI ee ycrpaHeHus. Kucnbie comu. Munepanbhubie Boabl. JKumkue
KPUCTAJIJIBI, UX UCIIOJIB30BaHUE.

Kpucrammmueckue u amopdubie BemiectBa. IlpuMeHeHne amMOpQHBIX BEUIECTB.
OTHOCHTEIBHOCTD HEKOTOPBIX XUMUYECKUX OHSTHH.

HucnepcHele cuctembl. Knaccudukanus JUCIEPCHBIX CHCTEM [0 arperarHomy
COCTOSIHUIO. OMYJIbCUH, CYCIIEH3UHU, a3PO30JIH, T€JIH, 30JI1, KOATyJILHs, CHHEPE3HC.

3aKoH MOCTOSIHCTBA cOCTaBa BellecTB. MaccoBasi 1 00beMHast 107151 KOMIIOHEHTOB CMECH.
MaccoBasg [10y11 pacTBOPEHHOI'O BEILLIECTBA, INpPUMECEH, MpoAyKTa peakuuu. MoispHas
KOHIEHTpaLHs.

IloBTOpPEHNE M 3aKpeENIEHUE 3HAHUM IO TEME, PEUICHHE 3KCIEPUMEHTAIBHBIX 3a7a4d Ha
HaXO0X/IeHNE MacCOBOM U 0OBbEMHOI J10JIM BEILIECTBA B KOMIIOHEHTax cMecu. Pelienne ypaBHeHU
peakuuii ¢ pa3IMYHBIMU TUIIAMH XUMUYECKOH cBsI3U. [1oAroTOBKa K KOHTPOJIBHON padoTe.

Xumuuecxkue peaxuuu(8u)

XUMUYECKHE pEaKLUMU WIM XUMUYECKHE SBJIEHUA. AJUIOTponus. AJUIOTPOIHBIE
MoauduKaIuu yriaeposaa, cepsl, pocdopa, omoa u kucnopoaa. Mzomepsr. U3zomepus. Peaxiuun
uzomepu3zayy. IpuunHel MHOT0OOpa3us BELECTB: aTIOTPOIUS U U30MEPHSL.

Peakuuu coenquHenus, npucoeIMHEHNs, 3aMellleHus, peakiuu oomena. [Ipasuino beproe.
OK30- ¥ DJHIOTEpMHUYECKHE peakuuu. TemioBod dAPPEeKT XUMHUECKUX  PEaKIH.
TepMoxumMuyeckrue ypaBHEHUSI.

CKopocTh XMMHYECKOH peakuuu. ['OMOreHHble M reTeporeHHsle peakuuu. DakTopsl,
BIIUSIIOLINE Ha CKOPOCTh XuMHUueckoi peakuuu. [Ipasuno Ban-I'opda. @epmenTtsl. UHrHOUTOPHI.
HeoGpatumble u oOpatumble peakiuu. Xumuueckoe paBHoBecue. [lpunimmn Jle Ilarense.
VYcnoBus cMenienust paBHoBecHs. BriOop onTHManbHBIX YCIOBUH.

Ponp Bonbl B mpeBpamienun BemecTB. Knaccudukanus BemecTB 1Mo pacTBOPUMOCTH B
BOJIE: PAacTBOPUMBIE, MAaJlOPAaCTBOPUMBbIE U MPAKTHUECKU HEPACTBOPUMBIE. DJIEKTPOJUTHI.
CreneHb 3JEKTPOTUTHYECKON JUccolMauuu. [ uaponan3 oOpatumblii 1 HeoOpaTUMbIi. [ uaponu3
OpPraHMYECKUX BEILECTB, IIEIOYHON TUAPOIIN3 KUPOB.

Crenenp oxucieHus. OmnpeneneHHe CTENEHW OKHUCIEHHUS 1Mo (opMyse COCTUHEHHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIHUTEIb U BOCCTAHOBUTEIb. JJIEKTPOJIA3 —
KaK OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIN IpoOIEcC. DIEKTPOJIU3 pacIiulaBOB M PACTBOPOB  Ha
npumMepe xaopuaa Hatpus. [IpakTudyeckoe NpUMEHEHNE 3IIEKTPOJIN3A.



Pemrenne skcnepuMeEHTANBHBIX 3a7a4 M0 TE€ME: PEaKIMH 3aMEIEHUs, MPUCOECIUHEHMUS,
TUAPOIIN3, OKUCIIUTEIHHO-BOCCTAHOBUTEINIbHEIE peakiinu. [1loaroToBka K mpoBepoYHON padoTe.

Pemenne skcriepuMeHTANIbHBIX 33/1a4 10 TeMe: XMMHUYECKOe paBHOBecHe, 00paTHUMbIe U
HEOOpaTHMBIE PEaKIiH, IEKTPOIIMTHUECKas nuccoruanus. [loaroroska Kk mpoBepoyHoi padboTe.

Bewecmea u ux ceoiicmea (9 u)

B3aumopeiictBue MeTaluioB C HEMETaulaMd, BOJOW, pacTBOpaMU KHCIOT M COJIEH.
DJIEKTPOXUMHUYECKUI Psiji HAMPSHKEHUA METAIIIIOB. B3anMo1elicTBME METAIIJIOB C OPraHUuYeCKUMHU
BEII[ECTBAMH.

Kopposus metanios, ee Buabl. CriocoObl 3alIUTHI OT KOPPO3UH.

dusnueckue CBOMCTBa HeMeTAIOB. OKHUCIUTENbHbIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA
HemeTayuioB. CpaBHUTENbHAs XapaKTepUCTUKAa TalloTEHOB Kak HauOojiee  TUIMYHBIX
IIPEACTABUTENIEH HEMETAILIIOB.

Knaccudukanusa xucnor. Xumudeckue cBoicTBa KuciaoT. OcolOble CBOMCTBA a30THOM U
cepHoM kucnor. [losryyenue u npuMeHeHne KUCoT.

OcHoBanus, ux Kkiaccudukanus. XUMUYECKHE CBOWCTBA OCHOBaHUM. Pemienue
XUMUYECKUX YPaBHEHUHN B3aMMOJICHCTBHS OCHOBAHUM C IPYTUMU XUMUYECKUMHU SJIEMEHTAMHU.

Knaccudukanus coneit: cpeaHue, KUCIble, OCHOBHbIE. XUMHUYECKHE CBONCTBA COJICH.
[IpencraButenu cosneit u ux 3HaueHue. KauecTBeHHbIE peakIIMy Ha KATUOHBI U aHUOHBI.

[lonsiTHEe O TeHETHYECKOW CBSI3M M I€HETUYECKUX psiaax. ['eHeTuueckuil psig Merala.
['enetndeckuit psa Hemetasia. OCOOEHHOCTH TEHETHYECKOTO Psiia B OPraHHMYECKOM XUMUH.

3aknrouenue (6 u)

Pemenne SKCnepUMEHTANBHBIX — 3ajad. 3akperyieHWe IMPOWICHHOrO0 Marepuala.
IToaroToBKa K HTOTOBOM KOHTPOJIBHOM padoTe.

Ilnanupyemble pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 MpeaMeTa

Juunocmnuvie pesynomamer  Obyuaowuiica  NOAYYUmM  603MONCHOCHMb  ONA
dopmuposanua credyrowux ruunocmuvix YY/I:

. ofpeielleHne MOTUBALIMU U3yUYeHUsl yueOHOro MaTepHuana;

. OLICHMBAHME YyCBaMBaeMOIro ydeOHOro MaTepuajna, HUCXOJs U3 COLMAJIbHBIX U
JMYHOCTHBIX LIEHHOCTEH;

. MOBBILIEHHE CBOETO 00Pa30BaATEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3yUEHUIO
OCHOBHBIX HCTOPUYECKHX COOBITHI, CBI3aHHBIX C PA3BUTHEM XMMHHU U OOIIECTBA;

. 3HaHME MPaBWJI OBEICHUS B YPE3BbIYANHBIX CUTYALMSIX;

. OLIEHUBaHHE COLMAIIbHON 3HAYMMOCTHU Npodeccuil, CBA3aHHBIX C XUMUEH;

. BJIa/ICHUE MpaBUIaMH 0€30MacHOr0 OOpalleHHs] ¢ XUMUYECKMMH BELIECTBAMH U

000py0BaHUEM, TPOSBICHUE YKOJIOTHUECKON KYIbTYPHI .
Memanpeomemmboie pe3yibmamol

PeryasituBubie

Obyyalowuiics noxyuum 603MONCHOCHb Olsl (POPMUPOBAHUSL CEOVIOUUX Pe2YTIAMUBHBIX
YVI:

. LeNenojgaraHie, BKIOYas IIOCTAaHOBKY HOBBIX  Lieled, mpeoOpa3oBaHUE
[IPaKTUYECKOU 3a/1a4M B ITIO3HABATEIIbHYIO, CAMOCTOSATEIIbHBIN aHAJIU3 YCIOBUHM JTOCTUXKEHUS LEJIH
Ha OCHOBE Y4€Ta BBIICJICHHBIX YUUTEIEM OPUEHTHPOB JIEHCTBUS B HOBOM yU4eOHOM MaTepuae;

. TUTAHUPOBAHKE MTyTH JTOCTHIKEHUS 1T ;

. YCTaHABJICHUE IIEJICBBIX IPUOPUTETOB, BBIJCICHUE aTbTCPHATUBHBIX CIIOCOOOB
TOCTHIKEHUS TIeNTU ¥ BBIOOP Hanboee 3EeKTUBHOTO cIocoba; © yMeHHe CaMOCTOSITEJIbHO
KOHTPOJIMPOBATH CBOE BPEMs M YIIPABJISITh UM; * YMCHHE NMPUHUMATh PEIICHHUS B MPOOIEMHON
CUTYallUu;

. MOCTAaHOBKAa y4YeOHBIX 3a/la4, COCTABICHHE IUIaHA U IOCIIECAOBATEILHOCTH

JIEeUCTBUIA;



. opraxu3zaiys pabodero Mecra npH BbIIIOJTHEHUH XUMHUECKOT0 SKCIIEPUMEHTA;

. POTHO3UPOBAHKUE PE3yJIbTATOB OOyUYEHHsI, OIICHUBAHNWE YCBOCHHOTO MaTepuala,
OLIEHKa KauyecTBa U ypOBHS IOJIYYEHHBIX 3HAHUM, KOPpEKLUs IUIaHa U criocoda JAEHCTBHS MpU
HeoOxonumocTH . [lo3HaBarenpHble OOy4YaIONIMIACS MOIYYUT BO3ZMOKHOCTD I (POPMHUPOBAHUS
CJIEAYIOLIMX MO3HaBaTeNbHbIX Y'Y /1:

. TIOWCK ¥ BBIZICNICHUE HHPOPMAIIHH;

. aHaJIM3 yCJIOBUI M TpeOoBaHUM 3a1ayu, BHIOOp, COMOCTaBICHHE U 0OOCHOBAHUE
croco0a pelieHus 3aa4Hu;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB PEIICHHS 3a7a4dl B 3aBUCUMOCTH OT
KOHKDPETHBIX YCIIOBUH;

. BBI/IBIDKEHUE M 000CHOBaHHUE TUIIOTE3bI, BBIOOP Criocoba e€ mMpoBEpKH;

. CaMOCTOSITENIFHOE CO3[aHHE AITOPUTMA JIEATEIbHOCTH MPHU PEUICHUH MpoOiieM
TBOPYECKOTO M MIOMCKOBOT'O XapaKTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOWCTBAM;

. OTHCHIBAHUE CBOMCTB: TBEPIBIX, KHUAKUX, Fa3000pa3HBIX BEIIECTB, BBIACICHUE UX
CYIIECTBECHHBIX MPU3HAKOB;

. M300paKeHHe COCTaBa MPOCTEHUIIUX BEIIECTB C MOMOIIbI0 XUMHUECKUX (HOPMYII U
CYIIHOCTHA XUMHYECKHUX PEAKIIHHA C TTOMOIIBIO XUMHUICCKUX YPaBHCHU;

. MpoBeJIcHNE HAOIIOACHUI, ONMUCAaHNE TIPU3HAKOB U YCIOBUN TEUEHUS XUMHUYECKUX

PEaKIyii, BRIOJHEHNE XMMUYECKOTO SKCIIEPUMEHTA, BEIBOIBI HA OCHOBE aHAJIN3a HAOIOICHUH 32
SKCIIEPUMEHTOM, peIIeHHe 3aJad, MOJyYeHHEe XUMHYECKOH HH(POpMAIMK U3 Pa3IHYHBIX
HCTOYHUKOB,;

. YMEHHE OpPTraHU30BbIBaTh UCCIIEIOBAHUE C LIEIbI0 IPOBEPKHU TUIIOTES;

. YMEHHE JIeIaTh YMO3aKITIOUeHHs (MHIYKTHBHOE M 10 aHAJIOTUH) U BBIBOJIBI;

. yMEHHE OOBEKTHBHO OLEHMBAaTh HMH(OpPMAIMIO O BEIIEeCTBAX WU XMMHYECKHX
nporieccax, KpUTUYECKH OTHOCHTHCS K TICEBIOHAYYHOUW HHPOPMALINH.

Kommynuxamuenvie

Obyuarowutics  noayyum  803MONCHOCMb Ol (POPMUPOBAHUS — CILEOVIOWUX
KOMMYHukamuenoix YVYJ[:

° IMMOJIHOC W TOYHOE€ BBIPAXKCHHUE CBOUX MBICJIEH B COOTBETCTBUH C 3agadyaMu H
YCIIOBUSAIMU KOMMYHHKAIIUU;
° AZICKBATHOC MHCIIOJIB30BAHNEC PCUYCBLIX CPCACTB JId Y4YaCTUsaA B IOUCKYCCUH H

apryMEeHTalluu CBOEH MO3UINH, YMEHHE MPE/ICTABIATh KOHKPETHOE CO/IepIKaHhe C COOOIIEHnEM
€ro B IMICbMEHHOW M YCTHOH (hopMe, OTpe/ielieHne CIIocO00B B3aMMOICHCTBHS, COTPYTHHUECTBO
B IIOUCKE ¥ cOope nH(popMaIny;

. OTIpeNieNIeHNe CIOCOO0B B3aMMOJCHCTBUS, COTPYJHHUYECTBO B IOMCKE U cOOpe
uHpOpMalLlMK, y4acTHe B Juajiore, IUIAHWPOBaHHE OOLIMX CIOCOO0OB palOThI, MpPOSBICHUE
YBKUTEIFHOTO OTHOMICHHS K IPYTUM YUAIIMCST;

. ONHCAaHHUE COJEP)KAHUS BBIMNOJHAEMBIX JIEHCTBHM C IEJIbI0 OPUEHTUPOBKU B
IPEIMETHOTIPAKTHYECKON A TEITHbHOCTH;

. YMEHHUSl YUUTHIBATh Pa3Hble MHEHHMS U CTPEMUTHCS K KOOPAMHAIMM PA3TUUHBIX
MIO3HIIAN B COTPYTHUYECTBE;

. ¢dopmynMpoBaTh COOCTBEHHOE MHEHME M TO3MLHUIO, apryMEHTHpPOBaTh MU
KOOPJMHUPOBATh €€ C MO3UIMSIMHA TAapTHEPOB B COTPYJHHYECTBE NPU BBHIPAOOTKE OOIIEro
pelIeHHs B COBMECTHOM 1€ TeIbHOCTH;

. OCYIIIECTBIISITh  B3aUMHBIH  KOHTPOJb W  OKa3blBaTh B  COTPYIHUYECTBE
HE00XO0IMMYIO B3aMOIIOMOIITb;

. MJIAHUPOBATh OOIIHME CITOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIIUIO,
OLICHKY JIeHCTBUI mapTHEPA, yMETh YOSKIaTh;

. UCIOJIb30BaTh aJIeKBAaTHBIE S3bIKOBBIC CPEJCTBA JJIs1 OTOOPa’KEHUSI CBOMX UYBCTB,
MBICJIEH, MOTHBOB U MOTpeOHOCTEH; 0TOOpaXkaTh B peur (onucaHue, 00bSICHEHHE) CoAep KaHue



COBEpIIIAEMbIX JCHCTBUN, Kak B (hopMe TPOMKOW COIMAIM3UPOBAHHOW peyH, Tak U B (popme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHHUKATUBHYIK) KOMIIETEHIIMIO, HCIIOJNb3Ysl CPEACTBA YCTHOM H
NUCHbMEHHOW KOMMYHHUKAIMM Ipu paboTe ¢ TeKcTaMu Y4YeOHMKa H  JIOMOJHUTEIHHON
JUTEPATypOi, CIIPAaBOUYHBIMU TaOJIMIIAMU, MPOSBISATH TOTOBHOCTh K YB@KEHUIO MHON TOYKHU
3peHwus IpHu 00CYKACHUHU PE3yTbTAaTOB BHITOJTHEHHON paboThI.

IlIpeomemmnvimu pezynromamamu uzyuenus npeomema «Xumusay» ¢ 10 knacce asgnaomes
cieoyroujue ymeHus:
1. B mo3HaBarenbpHOU cdepe:

e JIaBaTh OIpEJEJCHHS W3YYCHHBIX MOHITUN: «XUMHUUECKHH AJIEMEHT», «aToM», «HOH»,
«MOJIEKYJIa», «IIPOCTHIC U CIIOKHBIC BEIIECTBA», «BEIIECTBO», «XUMUYECKas (popmyiiay,
«OTHOCHUTEJIbHAs ~ aTOMHAas  Macca», «OTHOCHTENbHAs  MOJIKYJISIpHAs  Maccay,
OpraHMYecKHe BEIIECTBa, UX KiacCH(UKAIUs U HOMEHKJIATypa, CBOMCTBA, MOIy4YeHUE U
MPUMEHEHUE; HW30MEpPUS, TOMOJIOTHUS,IOJIUMEPHI, TUIBI XUMHUYECKHUX OPraHHUYECKUX
peaKuuii u ap.

e OmucaThb JEMOHCTPAIIMOHHBIE M  CaMOCTOSITENIbHO  IPOBEICHHBIE  XUMUYECKUE
IKCIIEPUMEHTHI,

e ONUCHIBATH U Pa3IUyaTh M3yYEHHBIC KIACCHl OPraHMYECKUX COEAMHEHUN, XUMUYECKUE
peaximm;

e KJIaccU(UIUPOBATH U3YUYCHHBIC OOBEKTHI U SBICHHUS;

e JleNaTh BBIBOABI M YMO3AKIIOUCHHS W3 HAONIONEHWH, HW3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYCHHBIX BEIIECTB MO AaHAJIOTHU CO
CBOMCTBAMH U3yYCHHBIX;

e CTPYKTYpPHPOBATh M3yUYEHHBIH MaTepHal U XUMHUUYECKYIO MH(OPMAIHIO, TOTYYCHHYIO U3
JIPYTHX UCTOYHHUKOB,;

e  MOJICIIMPOBATh CTPOEHHE OPIraHUYECKHUX BEILECTB.

2. B 11eHHOCTHO — OpUEHTalMOHHOH cdepe:

e AHAJM3MPOBAaTh M OLEHMBATh IOCIEJACTBHUS [UIl OKpY)Kaolled cpeapl OBITOBOM U
IIPOU3BOJICTBEHHOMN JESITEILHOCTH YeJIOBEKA, CBA3aHHOI C MepepaOboTKOMN BEIIECTB;

3. B TpynoBoii chepe:

e TPOBOJIUTH XUMHUYECKHH IKCIICPUMEHT;

4. B cepe Oe3omacHOCTH KUZHEACSITETLHOCTH:

e  OKa3bIBaTh MEPBYIO MOMOIIB MTPH OTPABJICHUSAX, 0KOTAX M IPYTHX TpaBMaX, CBI3aHHBIX C
BEIIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAaHUEM.

e YYeHHUK HAYYHUTCH:

o Ha3vleamp N3yUCHHbIC BEUIECTBA 110 «TPUBHATBHOI MM MEXKTyHAPOIHON
HOMEHKJIATypE;

o onpedenams. BAJCHTHOCTb U CTENIEHb OKUCICHNUS XUMUYECKUX JIEMEHTOB, THII
XUMHYECKOHN CBSI3U B COCIMHEHHSX, 3apsi/l HOHA, XapaKTep CPebl B BOTHBIX
pacTBOpax HEOPraHMUECKUX COCTUHEHNH, OKUCIUTENb U BOCCTAHOBUTEIb,
NPUHAJIEKHOCTD BEIIECTB K Pa3IMYHBIM KJIaccaM OpPTraHWYECKUX COSTUHEHHIH;

o Xapakmepu306amby. SIEMEHTHI MaJbIX IEPUOJIOB 110 UX MOJIOKEHHUIO B
nepuoanueckoi cucreme J[.1.MenzaeneeBa; o0mue XuMHIeCKHue CBOMCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPTaHUYECKUX
COCIIMHEHUH; CTPOCHHE U XUMHUECKUE CBOMCTBA N3yUEHHBIX OPraHUIECKUX
COCJIMHEHU;

o  00BACHAmMY. 3aBUCUMOCTbH CBOWCTB BEIIECTB OT UX COCTAaBa U CTPOCHMUSI; IPUPOLY
XUMHYECKON CBSI3M (MOHHOM, KOBAJICHTHOM, METAJUIMYECKOM ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOM PEaKIMH U MOJI0KEHHUS XUMHUYECKOT0 PaBHOBECHUS OT
pa3InYHbBIX (PAKTOPOB;



O GbLINOJIHAMb XUMUYECKUI IKCREPUMEHM TIO PACIIO3HABAHUIO BAKHEUILINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

o HpPO8OOUmMb CAaMOCTOSTEIbHBIN MOUCK XUMUYECKOH HH(POPMAIUH C
MCII0JIb30BaHUEM PA3JINYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3/1aHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHEeTa); HCIOIb30BaTh
KOMITBIOTEPHBIE TEXHOJIOTUH JUIst 00pabOTKH U Mepeiaud XMMUYEeCKOH
uH(pOpMaIIMKU U €€ MPe/ICTaBICHHs B pa3IUYHbIX (hopMax;

Y4YeHUK NoJIy4YuT BO3MOKHOCTh HAYYUTHCSH:

BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBHO TUITOTE3bl O XUMUUYECKHX CBOMCTBAX BEIIECTB
HA OCHOBE HX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYNAaTh B XUMUYECKHE PEaKLUH, O
XapakTepe U MPOAYKTaX Pa3iIuYHbIX XUMUYECKUX PEAKIUN;

XapaKTepu30BaTh BEUIECTBA IO COCTaBYy, CTPOEHUIO M CBOWCTBaM, YyCTaHABIUBATh
MPUYUHHO-CJICACTBEHHBIE CBS3H MEXKY JTAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
COCTaBIISITh MOJIEKYJIIPHBIE U TIOJHBIE MOHHBIE YPABHEHHS MO COKPALICHHBIM MOHHBIM
YpaBHEHUSIM;

MPOTHO3UPOBaTh  CHOCOOHOCTH  BEIIECTBA  MPOSBIATH  OKUCIHUTENBHBIE WU
BOCCTAHOBUTEJIbHBIC CBOMCTBA C YYETOM CTEIICHEH OKHCIICHUS 3JIEMEHTOB, BXOJAIIUX B
€ro COCTaB;

COCTaBJISITh YPABHEHHS PEAKIIU, COOTBETCTBYIOIIMX MOCJIEIOBATEILHOCTH MPEBPALICHUN
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

BBIJIBUTaTh M TPOBEPSATH HKCICPUMEHTAILHO THUIIOTE3bl O pe3yibTaTaX BO3JCUCTBUS
pa3INyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peakluu;

WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS ISl HKOJOTHYECKH TPAaMOTHOTO TOBEICHHS B
OKpYXKaroIleH Cpeae;

WCIIOJIH30BaTh MPUOOPETEHHBIE KIIFOYEBBIE KOMIIETEHIIUU MPU BBIMOJIHEHUU MPOCKTOB U
y4e0HO-HCCIeIOBAaTeIbCKUX 3a/lad 0 HM3yYEHHUIO CBOWCTB, CIMOCOOOB TOJMYYEHUS U
pacrio3HaBaHUs BEIECTB;

00BEKTHBHO OLIEHUBATh MH(POPMAITUIO O BELIECTBAX U XUMHUUYECKUX MPOIIeccax;
KPUTHYECKH OTHOCUTBHCS K TICEBAOHAYYHOM MHPOpPMAIUH, HeJOOPOCOBECTHON peKIaMe B
CpeICTBaX MaccoBOM nHpopManuy;

0CO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUN IO XUMUH JIJIS IPAKTHYECKOM IeSITEIbHOCTH
YeJI0BEKa;

CO3/71aBaTh MOJICIHN U CXEMBI VISl PEIICHUs YUeOHBIX 1 MMO3HABATEIBHBIX 33]1a4; TOHUMATh
HEOOXOANUMOCTh COOJIIOJICHUS] TPEANMUCAHUM, TpeaiaraéMblX B HWHCTPYKIHUAX IO
MCIIOJIb30BaHUIO JICKAPCTB, CPEJCTB OBITOBON XUMHH U JP.

Ilpeomemmnvimu pezynomamamu uzydyenus npeomema «Xumuay» ¢ 11 knacce agnarwomes

cneoyrowue ymeHus:

1. ®opmupoBaHue 3HaHHI OCHOB XMMHUYECKON HAyKW: BaKHEHIIMX (aKTOPOB, MOHITUH,
XMMHUYECKHX 3aKOHOB M  TEOpUHM, s3blKa HAyKd, JOCTYHHBIX  0O0OOIICHMIA
MHPOBO33PEHYECKOI0 XapaKTepa.

2. YcBOeHHE yYalIMMHCS BaXHEHIIMX 3HAHUNA 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XHMUH,
XUMHYECKON CUMBOJIUKE.

3. Pa3Butue ymenuii HaOm0#aTh U OOBACHATH XUMHUECKHE SIBICHUS, MPOUCXOIAIINE B
pupojie, 1abopaTOpUH, B MOBCEAHEBHOMN )KU3HHU.

4. OpnajeHue Yy4YalUIMMUCS YMEHUSMH MPOMU3BOJUTH pacyeTbl Ha OCHOBE XHMHUYECKHUX
(dhopMyJT BEIIECTB U YPAaBHECHUI XUMHYECKUX PEaKIIHil;

5. ®opmupoBaHUE CHEIHATIbHBIX YMEHHWH: oOpamarbcs C BEIIECTBAMH, BBIOIHSATDH

HECJIOKHBIE HKCIEPUMEHTHI, COONIO/as MpaBHiIa TEXHUKH O€30MacCHOCTH; I'PaMOTHO
NPUMEHATh XUMUYECKHE 3HaHUS B OOLIICHUHU C IPUPOJION U B MOBCEIHEBHON JKU3HU.



6.

10.

11.

12.
13.
14.
15.
16.

17.

PackpeiTue TYMaHUCTUYECKOW HAIPABICHHOCTH XHMHUHU, €€ BO3pAcTalolled poyiu B
pEIICHUU TIABHBIX MPOOJEM, CTOSIIUX IEpe] YeTOBEYECTBOM, M BKIAJa B HAyYHYIO
KapTUHY MUpa.

Pazute nuyHOCTM OOyYarOIIMXCS: WX HMHTEJUIEKTYallbHOE U HPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMHUPOBAHUE Y HHUX T'yMAaHUCTUYCCKUX OTHOUIEHUH U
OKOJIOTMYECKH  IIeJIECOO00Pa3HOr0 TIOBENCHUS B OBITY W B TMpoIecce TPYyAOBOM
JIeSITeIIbHOCTH.

pa3BUTHE MMO3HABATEJILHBIX HHTEPECOB U MHTEJUICKTYAIbHBIX CIIOCOOHOCTEN yJaluxcs B
npoiecce MPOBEJICHUS XHUMHUYECKOTO AKCIIEpUMEHTa CaMOCTOSTEIIFHOIO
NPUOOPETEHUs] 3HAHUN B COOTBETCTBHUY C BO3ZHUKAIOIIUMU KU3HEHHBIMH TOTPEOHOCTSIMU;
Bocruranue oTHOIIEHUS K XMMHHM Kak K OJHOMY M3 (DyHIaMEHTAJIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHMSI U JIEMEHTY OOIIEUYEIIOBEYECKON KYIbTYPHI;

[IpumeHeHre ydYallMMUCS TOJYYEHHBIX 3HAHUW M yMEHHUH i 0e30macHoro
MCIIOJIb30BAHUS BEILIECTB U MAaTEPHUATIOB B OBITY, CEITLCKOM XO35MCTBE U Ha MPOU3BO/JICTBE,
pelIeHUs] MPAKTUYECKUX 3aJlad B TNOBCEAHEBHOM JKWU3HH, NMPEAYNPEKIACHUS SBICHHA,
HaHOCSIITUX BPE] 3J0POBbIO YETIOBEKA U OKPY’KaIOIIEH cpesie (pa3BUTHE SKOJIOTHUUECKOU
KYJIbTYPbI YYaIIUXCH).

Y4eHUK HAYy4YUTCH:

1. Ha3zvleamp N3y4EHHbIC BEIIECTBA 110 «TPUBUAIBHOW» WIIM MEXITYHAPOIHON
HOMEHKJIATYPE;

2. onpedenams: BAJICHTHOCTh U CTENCHb OKUCICHUS XUMUYECKUX DJIEMEHTOB, THUII
XUMHYECKOM CBSI3U B COCAMHEHUSX, 3apsi]l MOHA, XapaKTep CPebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHM, OKUCIUTENb U BOCCTAHOBUTEIIb,
MIPUHAJICKHOCTD BEIIECTB K Pa3JIMUHbIM KJIacCaM OPTaHUYECKUX COCIMHEHUI;

3. Xxapaxmepu3oeamu: 3JIEMEHThI MAJIbIX ITEPUOJOB 10 UX MOJIOKECHHIO B
nepuoanydeckoit cucreme JI.M1.Menzaeneesa; o0mire XuMHIECKHEe CBONCTBA
METAJJIOB, HEMETAJJIOB, OCHOBHBIX KJIaCCOB HEOPTraHUYECKUX U OPTaHHUYECKUX
COEMHEHUI; CTPOECHUE U XUMUYECKHE CBOMCTBA U3YYEHHBIX OPTaHUYECKUX
COCIUHCHMIA,

4. 00vACHAmMY: 3aBUCUMOCTbH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; IPUPOAY
XUMUYECKOHN CBSI3U (MOHHOM, KOBAJIEHTHOM, METAIITUYECKOH ), 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIIMHU U MOJ0KEHUS XUMUYECKOIO PAaBHOBECHS OT
pa3IuYHbIX (DaKTOPOB;

5. ebinoanameb Xumuyeckui IKcnepumenm 1o pacrio3HaBaHUIO BaXKHEUIIUX
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB;

6. npPo8OOUMB CAMOCTOATEIHHBIA TOMCK XUMUYECKOU HH(OPMALIUU C
WCITOJTh30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCTIOIb30BaTh
KOMITHIOTEPHBIE TEXHOJIOTHH i1 00paOOTKH M TIepeaull XUMHIECKOU
uH(pOpPMAIIUU U €€ MIPEICTABICHHS B PA3TUYHBIX (hopMax;

Yd4eHHK MOJy4YUT BO3MOKHOCTh HAYYHTHCH:

BBIJIBUTATh U IIPOBEPATH DKCIIEPUMEHTAIBLHO THIIOTE3bI O XUMUYECKUX CBOMCTBAX BELIECTB
Ha OCHOBE HX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE PEAKIIUH, O
XapakTepe U MPOAYKTaX pa3InYHbIX XMMUYECKUX PEaKIUN;

XapakTEepU30BaTh BEUIECTBA II0 COCTaBy, CTPOCHHIO W CBOWCTBAM, YCTaHABJIMBAaTh
[IPUYMHHO-CIICACTBEHHBIEC CBSA3HU MEXKy JAHHBIMUA XapaKTEPUCTUKAMMU BEILECTBA,
COCTABJIATh MOJIEKYJIIPHBIE M IIOJHBIE MOHHBIC YPAaBHEHHS IO COKPALICHHBIM WOHHBIM
YPaBHEHUSIM,;

IPOTHO3UPOBAaTh  CHOCOOHOCTh  BELIECTBA  HPOSIBIATH  OKHUCIMTEIbHBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIICHEH OKUCIEHUS 3JIEMEHTOB, BXOIALIUX B
€ro COCTaB;



18.

19.

COCTaBJISITh YPaBHEHUS PEaKIIMii, COOTBETCTBYIOIIMX MOCIEI0BATEILHOCTH MTPEBPALLICHUI
HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB;

BBIIBUTAaTh M IPOBEPATh SKCHEPUMEHTAIbHO THUIIOTE3bl O pe3yJibTaTaX BO3ICHCTBUS
pa3au4YHbIX (HaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKON peaKInu;

20. ucnonp30BaTh NPUOOPETEHHBIE 3HAHMS JUIS SKOJIOTMYECKH I'PAaMOTHOIO IOBEJIEHHS B
OKpYXaroIlIeH Cpeae;

21. ucnoib30BaTh MPUOOPETEHHBIE KIHOYEBbIE KOMIETEHLUU IPU BBINOJHEHUH NIPOEKTOB U
y4e0HO-UCCIIE0BATENbCKUX 3a/a4 110 M3YyYEHHUIO CBOMCTB, CIOCOOOB IOIY4YEHHS M
pacrio3HaBaHUs BEILECTB;

22. 00BEKTHBHO OLIEHUBATH MHPOPMALIMIO O BEIIECTBAX M XUMHUECKUX MPOIIeccax;

23. KpUTUYECKH OTHOCUTBCS K IICEBAOHAYYHON MH(OpMaIK, HeA0OPOCOBECTHOM pekIaMe B
CpeACTBax MaccoBOi nH(opMaIuu;

24. oco3HaBaTh 3HAUEHUE TEOPETHUECKUX 3HAHUIN 10 XUMMH [T IPAKTHUECKON eI TeTbHOCTH
YEJI0BEKa;

25. co3/1aBaTh MOJIENIU M CXEMBbI JIJIs pelleHUs] y4eOHBIX U [T03HABaTEIbHbIX 33/]a4; IOHUMATh
HEOOXOJUMOCTh COOJIIOJICHUSI IPEANNCAaHUM, Mpe/JlaraéMblX B HHCTPYKLUHAX 11O
UCIIO0JIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUU U JP.

TEMATHUYECKOE IIVTAHUPOBAHHUE
Haszeanue Tema ypoxa OcHnoenvie euovl deamenvnocmu | Hcnonv3os
pazoena ooyuarowuxcsa aHue
0bopyooea
HuUuA
uenmpa
«Touka
Pocmay
Beseoenue 1. Ilpenmer Crnymanue oObsICHEHUN yUUTeNs.
(2u) opranudeckoil xumuu. | CamocTosiTenbHas paboTa ¢ y4eOHHKOM.
2. Teopus CTpoeHHUS P
aboTa ¢ pa3gaTOYHbIM MaTEPUAJIOM.
OPTaHHACCIHX Crnymanue oObsCHEHUH yuuTens.
COCIHHCHHH. CamocrosiTenpHas paboTa ¢ yueOHUKOM.
Yeneeooopo | 1. [lpuponnsliii ras. Crnymanue oObsICHEHUN yUUTENS.
Obl u ux | AIKaHBbL. CamocTtosTenbHas paboTa ¢ y4eOHUKOM.
npupoonbvie Otbop ™ cpaBHEHHE MarTepuaiga IO
UCMOYHUKU HECKOJIbKUM HCTOYHHUKAM.
(11 4)
2. ®uznueckue Crnymanve oObSCHEHUH yUuTens. JaTtuux
CBOMCTBA aJIKAHOB. CamocTtosTenbHas paboTa ¢ ydeOHUKOM. | BBICOKOM
ITonyuyenue u Pabota ¢ Tabnuueit Menzeneesa. TeMIIEpaTyp
NIPUMEHEHHUE. PaboTa ¢ kapToukamm. bI, Jlarumk
TeMIIeparyp
BI
IJIATUHOBBIN
3. AnKeHbl. DTUIIEH. Crnymanue OObsICHEHUN yUUTeNs.
Pa6ota B mapax.
PaboTa B rpynmnax.
4. ®uznyecKue u P Jlatumk
. aboTa ¢ pa3aTOYHbIM MaTEPHATIOM. .
XMMHYECKHE CBOMCTBA O T — p——— BBICOKOM
CamocrosiTenpHas paboTa ¢ yueOHUKOM. feMneparyp




ankeHoB. [lonyuenue

bI, JlaTunmk

U IIpUMEHEHHUE. TEeMIEpaTyp
BI
IJIATUHOBBIN
5. AnkaaueHsl. Crnymanve oObsICHEHHH yUUTENs.
Kayuyxku. CamocTtosTenbHas padoTa ¢ y4eOHUKOM.
Pabora ¢ kaproukamu.
Pa6oTa B mapax.
Pabora B rpynmnax.
6. AJIKUHBI. Cnymanue oObSICHEHUH YUUTEIIA.
ALeTuIeH. Pemenue nocraBiieHHBIX 3a/au.
Pa6oTa ¢ yueOHHKOM.
PaGota B mapax.
PaboTa B rpynmnax.
7. CpoiicTBa ankuHoB. | Ciymanue o0bsICHEHUH yUUTEIs.
[TonmuBuHMIXIOPH,. Pemenune 3agau.
PaGota B mapax.
PaboTa y nocku.
8. benzon —
Pabora ¢ pa3iaTouHbIM MaTepHaIoOM.
MPEJICTaBUTEND N
Crnymanue oObsICHeHUN yUUTENs.
apoMaTHYECKUX
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
YTIIEBOIOPOIOB.
9. Hedptp 1 ciocoOmI
Pabora ¢ pa3aTouHbIM MaTepHaIoM.
ee nepepadoTKH. .
Crnymanue oObsICHEHUN yUUTENS.
CamocTosTenpHas padoTa ¢ y4eOHUKOM.
10. Cucremarusanus Pabora B mapax.
u o0oOuieHue 3Hanuii | Pabota B rpymnmnax.
10 YTJIEBOJOPOAAM. Pemenne 3anau.
[TpoBepka noyuyeHHBIX 3HAHUH.
[ToaroToBKa K KOHTPOJBHOM paboTe.
11. KonTponbHas Pemenune 3ananuii KOHTPOIBHOM PaOOTHI.
pabota Nel :
«YTIeBogopoab».
Kucnopoo- | 1. EnuacTtBO Jatuuk
- Pabora ¢ pa3aTouyHBIM MaTEpPHUATIOM. .
u XUMHUYECKON . BBICOKOH
Crnymanue oObsICHeHUN YUUTEINS.
azomcoodep | OpraHU3alNU KUBBIX TEMIIEPATyP
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
Jcaujue OpraHU3MOB Ha pl, JlaTumk
AHanu3 omuooK.
opzanuueck | 3emiie. CiupThl. . TeMIIepaTyp
AHanIn3 KOHTPOJIbHOM paboTHI.
ue BI
Pabora Hax ommOKkaMu. .
coeounenu IUTATHHOBBII
A U ux — HU3MEpPEHUE
npupoonsie TEeMIEpaTyp
UCMOYHUKU Bl TIEPEX0JIOB
(18 u) AJUIOTPOITHBI
X
MoaAu(UKaIU
171 CepHl;
U3MepeHue
TEMIEPaTyp

bI I1JIaBJICHUA
BCIICCTB.




2. XUMHAYECKHUE U
(bu3HYEeCKre CBONCTBA

Ananus popmyi.

Pemrenne TEKCTOBBIX KOJIHYECTBEHHBIX H

0JIHOATOMHBIX
CIUPTOB. Ka4C€CTBCHHBIX 3a1a4.
Ciymanue o0bSICHCHUH YIUTEIIA.
3. Tomuepus - Ananu3s Gpopmyir.
MIPEACTABUTEND
MHOTOATOMHBIX PeleHne TEKCTOBBIX KOJIMYECTBEHHBIX U
CIUPTOB. Ka4C€CTBCHHBIX 3a1a4.
Ciymanue o0bSICHCHUH YIUTEIIA.
4. ®enou.

AHanu3 hopMyIL.

Pemenrie TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymanue oObsICHeHUN YUUTES.

5. Aperunsl u
KETOHBI.

AHamm3 hopMy!IL.

Pemenrie TEKCTOBBIX KOJMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymanue oObsICHeHUN YUUTEIS.

6. Kap6oHogsie
KHCIIOTBI.

PaGota B mapax.

Pa6ora B rpynmax.

Pemenne 3anau.

[TpoBepka moJyueHHBIX 3HAHUH.

7. ®usndeckue u Hatuuk pH
- Ananuz ¢popmy.
XUMHUYECKHE CBOMCTBA
KapOOHOBHIX KHUCJIOT. | PCIICHHE TEKCTOBBIX KOJIMYECTBEHHBIX
Bricaie Kap6OHOBI>Ie KauCCTBCHHBIX 3a1a4.
KHUCJIOTBL. MBLIA. CJ'IYI_HaHI/Ie 00BACHEHHIT YUUTCIIA.
8. Ciio3xHBIE YQUPBHI. Crnymanue o0bsSCHEHUH yuuTens.
Kupsr. CamocrosiTenbHas paboTa ¢ yueOHUKOM.
Pabota ¢ Tabnuueit Menzeneesa.
Pabora ¢ kapToukamu.
9. YrneBonpl.
Pabora ¢ pa3aTouyHbIM MaTepHaIoM.
Monocaxapuasl. .
Crnymanue oObsICHEHUH yuuTens.
CamocrosiTenpHas padoTa ¢ yUeOHUKOM.
10. ucaxapuasl 1 Hatuuk pH

MOJIMCaXapHUIbl.

PaboTta ¢ pa3aTOYHBIM MaTEpUAJIOM.
Crnymanue oObsICHEHUN yUUTENs.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

11. O0o01tenne n

Pabota ¢ pa31aTO4HBIM MaTepUaIoOM.

cucTreMaTusanus Pemenue 3anau.

3HaHWH 1O 3aKperuieHue 3HaHUuM 110 TEME.
kucinopoaconepxkamu | [Toaroroska Kk KOHTPOJIbHOM paboTe.

M OpTraHUYECKUM

BEILECTBAM.

12. KonTposbHas Pemenue 3amannii KOHTPOIHHOW pabOTHI.
pabota Ne2:

«Kucnopoacoaepxariii

HC OPraHUYCCKHUC
BCIICCTBA.




13. IlpakTuueckas
pabota Nel
«nentudukanus
OpraHUYECKUX
COCIMHEHU .

HabGmonenue  3a
YUUTEIS.
OO0bsicHeHHE HAOII0TaEMBIX SIBJICHHIA.
[TocTaHOBKa OMBITOB AJIsi IEMOHCTpAIIUU
KJ1accy.

BrinoHeHNE MPaKTHYECKO pabOoTHI.

JACMOHCTpalusAMU

14. AMuUHBL. AHWUINH.

Crnymanve oObsICHEHHH yUUTENs.
CamocrosiTenbHas padoTa ¢ yueOHUKOM.
Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.

Hatuuk pH

15. AMHHOKHUCIIOTHI.

PaboTa ¢ pa3naTOYHBIM MaTEpUaAIOM.
Penrenue 3amau.
3akperyieHue 3HaHUil 110 TeEME.

16. benku. PaboTa ¢ pa3aTOYHbIM MaTepUaAJIOM.
Hyxiiennosslie Pemenue 3anay.

KHCJIOTHI. 3akperuieHue 3HaHuH 1o TeMe.

17. O6061menue u Pabora ¢ pa3aTouHbIM MaTepHaIoM.
cucTeMaTu3anus Pemenue 3anau.

3HaHUM 110 TEME 3akperuieHre 3HaHUu 110 TEME.
«A3oToconepKalue

OpraHMYecKue

BEILIECTBAY.

18. IIpakTrueckas
pabota Ne2 «Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 1o Kypcy
OPraHUYEeCKOU
XUMHUH.

HaGmonenue 3a
YUUTEIS.
O0BacHeHne HAOIIOAAEMBIX SIBIICHUM.
[TocTaHOBKa OMBITOB AJII IEMOHCTpAIIUU
KJI1accy.

BrinonHeHne npakTu4eckoil paboThl.

JIEMOHCTpPALUSIMU

Hckyccmee | 1. ckyccTBeHHBIE Crnymanue oObsICHEHUN yUUTENs.
HHble U | TIOJINMEPBI. CamocrosTenbHas paboTa ¢ yueOHUKOM.
cunmemuu OTbéop u cpaBHEHHE MaTepuana IO
ecKue HECKOJIbKUM MCTOYHHKAM.
noaumepul
(2w
2. CuHTETHYECKHE Crnymanue oObsICHEHUH yUnTeNs.
OpraHMYECKHE CamocrosTenbHas paboTa ¢ yueOHUKOM.
COETUHEHMUS. OTbéop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
3akniouenu | 1. 3akperieHue u PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
e(2u) CHCTEMAaTH3aIHsI Pemenwne 3agad.

3HaHUH 110 KypCy
xumun 10 kmacca.

3akperieHue 3HaHUi 110 TeMe.
[ToaroToBKa K KOHTPOJIBHOM paboTe.

2. UTorosas
KOHTpOJIbHAs paboTa.

Pemenue 3a1anuii KOHTPOJIBLHON PaOOTHI.




