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IHosicuuTenLHAA 3aNIUCKA

PaGouas nporpamma no xumuu Juist 11 kiacca papaborana Ha ocHOBE (heepaabHOTO
rocymapcTBeHHOro obpasoBarenbHoro cranaapra OO0, o6pazoBarenpHOI TporpaMMbel MBOY
«Manrytckast cpeiHsisi 001eo0pa3zoBaTesibHas IIKOJIbD U MPUMEPHON IPOrpaMMBbI [0 XUMUH, &
TakK e Ha OCHOBE aBTOpckoi yuebHoi nporpammer O.C. ["'abpuensHa.

Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs peanusaius 00pa3oBaTeIbHbIX
POTpaMM €CTECTBEHHO-HAYYHOM U TEXHOJIOTMUYECKOW HAIpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TPeOOBAaHUSIMHU 3aKOHOAATEILCTBA B chepe 0Opa3oBaHUs U C YIETOM
pexomennaiuii @eneparbHOTO oneparopa yueoHoro npeamera «Xumus» . OOpa3oBarenbHas
porpaMma IMO3BOJISIET UHTETPUPOBATh PeaIu3yeMbIe MOAXO0/Ibl, CTPYKTYPY U COACpKaHHE MTPU
opranu3zaiuu ooyuenust xumun B 10-11 kiaccax, BEICTpOGHHOM Ha 06a3e 11000r0 U3 TOCTYIHBIX
yaeOHo-MeToanuecknx komruiekcoB (YMK). Mcnonb3oBanue obopynoanus «Touka
poctay npu peanuszanuu fasHoi OIl no3BosiseT co3naThk yCaoBUS:

. JUTSL pACIIUPEHHS COACPKAHUS IIKOIBHOTO XMMUUYECKOTO 00pa30BaHMUs;

. JUISI IOBBIILICHUS TIO3HABATEIbHON aKTUBHOCTU O0YYalOUINXCS B €CTECTBEHHO-
HAy4YHOU 0071aCTH;

. JUISL pa3BUTHS JJMYHOCTU peOEHKa B Ipoliecce 00yuyeHus: XUMUHU, €ro
crocobHocTel, POopMHUPOBAHUS U YAOBIECTBOPEHUS COLMATBHO 3HAYMMBIX HHTEPECOB U
MOTPEeOHOCTEH;

. JUTst pabOThI ¢ OJJapEHHBIMU IIKOJIBHUKAMU, OPTaHU3alUU UX PA3BUTHUS B
Pa3IUYHbBIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKOM AEATEIbHOCTH .

O01mas xapakTepuCTHKA y4e0HOIr0 npeamMera « XuMus»

XUMHST KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK pachpocTpaHWiIa CBOE BIIUSHHE HA
BCe 00NacTH 4YeNOBEYECKOro CYIIECTBOBAaHWS, 3ajajia HOBOE BHJEHHE MHpa, CcTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJIbTYpbI, HEOOXOJAUMBIM YCIIOBHEM KU3HHU OOIIECTBA!
3HAHME€ XUMHUHU CIY)KUT OCHOBOM i (OpMHpOBAaHUS MHUPOBO33PEHUS UYENOBEKa, €ro
MIPEICTABICHHUI O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMUEH
MPEJICTAaBICHUS] O B3aMMOIIPEBPAILIEHUSX HSHEPrud M 00 DBOJIOLUU BEIIECTB B TMPHUPO/IE;
COBpPEMEHHAsi XMMHUsI HalpaBJICHa Ha PEIICHHE TI00aJbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YeNOBeUYeCTBAa — CBHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM M HJKOJOTHYECKOW 0e30MmacHOCTH,
npoOJeM 37paBoOXpaHeHus. B yClIOBUSX BO3pacTaromero 3HaYeHUs] XUMHUH B JKU3HU OOIIECTBA
CYIIIECTBEHHO MOBBICHJIACH POJb XMMHUYECKOTO O0pa3oBaHMsi. B TmiaHe counmamu3ainydyd OHO
SBJISIETCSl OJHUM U3 YCIOBUUA (POPMHUPOBAHUS HMHTEIJIEKTa JIMYHOCTH W TapMOHUYHOTO €€
pa3Butusa. COBpEeMEHHOMY 4YEJIOBEKY XUMHUYECKUE 3HAHHUSI HEOOXOIUMBI ISl MPHOOpETeHUs
OOIIEKYTBTYPHOTO YPOBHS, TTO3BOJISIONIETO YBEPEHHO TPYAHUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOW JKHM3HU OOIIECTBa, MM OCO3HAHUSA BaXXHOCTU Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 3JI0OPOBBIO M 3JIOPOBBIO JIPYTHX, K OKPYKAIOIIEH MPUPOIHON cpene, s
rPaMOTHOI'O MOBEACHUS MPU UCTIOIb30BAHUM PA3TMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B
MOBCETHEBHON JKM3HU XHUMHYECKOe 00pa30BaHHE B OCHOBHOM IIKOJIE SIBIIETCS Oa30BBIM IO
OTHOIICHHUIO K CHUCTEME OOIIero XuMuueckoro obpazoBaHus. [losToMy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO pEJIM3yeT MPHUCYIIHE OOIIEeMy XHUMHUYECKOMY OOpa30BaHHUIO KITFOUEBHIE
[IEHHOCTH, KOTOpbIE OTPaKaloT TOCYJapCTBEHHBIE, OOIIECTBEHHbIE U WHINBUAYaJIbHbBIE
MOTPEOHOCTH. DTUM OMNpPEACISIETCS CYINTHOCTh OOIIeH cTpaTeruu OO0ydeHHUs, BOCIUTAHUS U
pa3BUTHs OO0YYAIOIIUXCS CPEICTBAMHU ydeOHOro mpeamera «Xumus». M3ydenue npeamera: 1)
criocoOcTByeT (OPMHPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, JOCTIKEHHUIO OOIIeH u
(GYHKIIMOHATBHOW TPAMOTHOCTH, JaeT BO3MOXKHOCTH JUIsI CAaMOPa3BUTHS JTUYHOCTH. 2) BHOCHUT
BKJIaJ B ()OPMHPOBAHUE MBINIJIEHUS M TBOPYECKUX CIOCOOHOCTEHW MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHON y4eOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIILCKUX YMEHUH,
HEOOXOMMBIX KaK B TIOBCEAHEBHOHM JKM3HU, TaK W B MPO(PECCHOHAIBHOWU IEATETBHOCTH; 3)
3HAKOMHT CO CHEIM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsIIa HA
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€IMHCTBO TIPUPOABI M UEJOBEKAa, SBISETCSA OTBETCTBEHHBIM JTalmoM B (GOpMUPOBAHUHU
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH  MOAPOCTKOB; 4)  cmocoOCTByeT  (HOpMHpPOBAHUIO
IIEHHOCTHOTO OTHOIICHHSI K €CTeCTBEHHO-HAYYHBIM 3HAHMSM, K MPHUPOJIE, K YEIOBEKY, BHOCHUT
CBOM BKJIQJI B OKOJIOTHUECKOE 00pa30BaHUE TOIPOCTKOB

Ha3BanHnble HampaBieHus B OOYYCHMH XUMHHU OOECHEYHMBAIOTCS — Crienu(uKoi
COI[ep)KaHI/ISI npeﬂMeTa, KOTOprfI ABIICTCA II€JarorudycCKu aHaHTI/IpOBaHHbIM OTpa)KeHI/IeM
0a30BOM HayKM XMMHUHU Ha ompeneiaEHHOM dTamne e€ pa3Butusa. Kypc XUMHM OCHOBHOM IITKOJIBI
OpUEHTUPOBAH Ha OCBOCHHE OOYYAIOIIMMFKCS OCHOB HEOPraHMYECKOH XUMHH U HEKOTOPBIX
MOHSATUN W CBEICHHH 00 OTAEIBHBIX 00BEKTaX OopraHudeckord xuMuu. CTpyKTypa colepKaHus
npenMera cOpPMHUPOBaHA HA OCHOBE CHUCTEMHOIO Moaxoda K ero m3ydeHuto. ConepikaHue
CKJaJbIBAETCS M3 CHCTEMBI ITOHATHH O XUMHYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI ITOHITHH
0 XxuMmuueckod peaknuu. OO€ 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHHIIUITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKHMX IMPEACTaBICHUN pPa3HOTO
YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO Yy4Y€HHUSI KAaK OCHOBBI BCEro €CTECTBO3HAHMS, YPOBHS
nepuoanueckoro 3akona Jl. . MeHieneeBa Kkak OCHOBHOTO 3aKOHA XMMHUHU, YUCHUS O CTPOCHUH
aToMa nu XHMI/I‘ICCKOﬁ CBA3H, HpeZICTaBJIeHI/Iﬁ 06 BJIGKTpOJII/ITI/I‘-IeCKOﬁ aucconualn BCIICCTB B
pactBopax. TeopeTnueckue 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMIHUPUYECKHU MOTYUCHHBIX U
OCMBICJIICHHBIX q)aKTOB, pa3BI/IBaIOTC$I IIoCJaea0BaTCJIIbHO OT OIHOIO ypOBH?I K I[perMy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
HpaKTI/I‘IGCKOFO HpI/IMeHCHI/ISI 158 HOJIy‘-IeHI/Iﬂ Hsyqaeme BCILICCTB TaKaﬂ OpFaHI/ISaIII/IFI
COJIep’KaHUsl Kypca CHOCOOCTBYET TMPEACTABICHUI0 XUMHUYECKOW COCTABISAIOMICH HAYYHON
KapTUHBI MHpa B JIOTHKE €€ CHCTEeMHOH mpupoabl. TeM cambiM 00ecrieuyuBaeTcss BO3MOKHOCTh
1Utst GOpMUPOBAHUS Y 00yUAIOUINXCSA [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METO/1aM
MO3HaHMs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOCHUE COJIEPKAHUSI Kypca MPOUCXOAUT C
MPUBJICYCHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxkaroumii mupy», «buonorus. 5—7
Kiaccel» U «DPu3muka. 7 xiaccy.

Jlannast oOpa3zoBaTesibHas MporpaMMa O00eCrieunBaeT YCBOCHUE YUAIIUMUCS BaKHEUIITHX
XUMHYECKHX 3aKOHOB, TEOPHH M MOHATUH; (OpMUPYET NpPEJICTaBICHHE O DPOJIM XUMHUU B
OKPY’KaloIlleM MHUPE U KU3HM ueroBeka . [Ipu 3ToM OCHOBHOE BHMUMAaHHE YAENSIETCS CYIIHOCTH
XUMHUYCCKUX peaKHI/If/'I n MertogaM HX OCYIIICCTBJ'IGHI/ISI . OI[HI/IM N3 OCHOBHBIX HpI/IHHI/IHOB
MOCTPOEHHUS MPOTrpaMMbl SIBJISIETCS HPUHIMI JOCTYIMHOCTH . OKCIIEPUMEHTAJIbHBIE JIaHHbIE,
HOJ'Iy‘-ICHHBIG y‘IaHII/IMI/ICﬂ HpI/I BBIIIOJTHEHUHN KOJIMYCCTBCHHBIX OIIBITOB, ITO3BOJISIOT yLIaHII/IMCSI
CaMOCTOSITENIbHO [I€JaTh BBIBOJbBI, BBIABISATH 3aKOHOMEpPHOCTH . Iloaxoawl, 3ajloKEHHBIE B
coJiepaHue MPOrpaMMBbI Kypca, CO3/Jal0T HEOOXOAMMBIC YCIOBHS ISl CUCTEMHOTO YCBOCHHS
yUalIMMHCs OCHOB HAyKH, JJIs1 00eCleueHrs pa3BUBAIOIIETO U BOCIMUTHIBAIOIIETO BO3ICHCTBUS
00y4eHUs1 Ha TUYHOCTh yvarierocsi . @opmMupyeMble 3HaAHUS JOJKHBI CTaTh OCHOBOW CHCTEMBI
yOeXAeHHI MIKOJIbHUKA, IEHTPAJIbHBIM SIPOM €r0 HAYYHOTO MUPOBO33PEHUS .

esin 1 0cO0EHHOCTH U3YyUYeHHsI Y4eOHOI 0 IpeaMeTa

K HampaBieHHIo NepBOCTENEHHONW 3HAUYMMOCTH MpPU pean3alud 00pa30BaTENbHBIX
byHkuii npeamera «XUMHS» TPAIUIUOHHO OTHOCIT (opMHpoBaHME 3HAHHM OCHOB
XMMHUYECKON HAayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKON JEITeIbHOCTH
YeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3ajada TpeaMeTa COCTOUT B
(OpMHPOBAHUU CHCTEMBbl XMMHUYECKMX 3HAHMH — BaKHEMIIMX (DaKTOB, MOHATHUH, 3aKOHOB U
TEOPETUYECKUX TIOJ0KEHUH, TOCTYIMHBIX 000OIIEHNI MHPOBO33PEHUECKOTO XapaKTepa, SI3bIKa
HAyK{, 3HAHUH O HAyYHBIX METO/aX HM3YYEHHUs BEIIECTB M XMMHUYECKHX PEaKIMH, a Takke B
(GOpMHPOBAHNN U PA3BUTUU YMEHUH M CIIOCOOOB JICATEIBHOCTH, CBSA3aHHBIX C TUIAHUPOBAHUEM,
HaOJIOZIGHWEM M TPOBEJCHHEM XUMHMYECKOrO OSKCIEPUMEHTa, COOJIOJACHHEM MpaBUIl
Oe3omacHOro ooOpalleHus C BeHIeCTBAMHM B IOBCEJAHEBHOM >KM3HU. Hapsay ¢ stum nenu
U3y4eHHsl TpeaMeTra B MpOrpaMMe YTOYHEHBI U CKOPPEKTHUPOBAHbI € Y4ETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO oO0miero oobpazoBanusa. CerogHs B oOpa3oBaHHH 0CO00
3HaYMMOM TMpPHU3HAETCS HAINPABICHHOCTh OOy4YeHMsI Ha pa3BUTHE M CAMOPa3BUTHE JIMYHOCTH,
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(bopmupoBaHue €€ MHTEIUIEKTa U 001el KyabTypbl. OOyueHre YMEHHIO YUYUThCA U MPOJOIKATh
cBOE 00pa3oBaHHE CAaMOCTOSTEIBHO CTAHOBHUTCS OJHOM M3 BaKHEHIINMX (QYHKUUH y4eOHBIX
IIPEIMETOB.

B cBs3u ¢ 3TUM IIpU M3y4YEHUU MPEIMETa B OCHOBHOM ILIKOJIE JOMHHUPYIOLIEE 3HAYCHUE
nproOpenu Takue e, Kak:

* (hopMupoBaHNE WHTEIUIEKTYaJIbHO PAa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPUHATUIO PELICHUH, CHOCOOHOW alanTHpOBAaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

* HaNpaBIEHHOCTh OOYy4YEeHUS Ha CHCTEMaTHM4YecKoe IPHUOOIIEHUE ydalluxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH, HAay4YHbIM  METOAAM  II03HAHUA,
(GOopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CLIOCOOHOCTEH K XUMUU;

+ oOecredyeHue YCIOBUHM, CIHOCOOCTBYIOIIMX IPHOOPETEHHIO OOYJYarOIUMMCS OIBITa
pa3sHOOOpa3HOM JEATEIbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIIMYHBIX BUAOB JAESITEIBHOCTH;

* (opMHUpOBaHME YMEHMH OOBSCHATh U OLEHHMBATH SIBICHUS OKPY)KAIOLIEr0 MHUpa Ha
OCHOBAHUU 3HAHWM U OIBITA, ITOJIYYEHHBIX ITPU U3YYECHUH XUMHUH;

* (opmupoBanue y o0yyaromuxcsi FyMaHUCTUYECKHX OTHOILECHUH, IOHUMaHUS LIEHHOCTH
XUMHYECKHX 3HAHWUU JUI BBIPAOOTKH SKOJIOTUYECKH IIEJIecOO00pa3HOro MOBENCHHSI B OBITY H
TPYZAOBON JEATEIIBHOCTH B LEISIX COXPAHEHHMS CBOETO 3J0POBbS M OKPYXaroLleW NpUPOJHOU
Cpelbl;

*  Dpa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO MU
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHS OOILICUYEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOpY IPOGWIIS U HAIIPABJICHHOCTH AaJbHEHIIEro 00yueHus..

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmiero oOpasoBanus «XuUMHS» TpU3HAHA O0SM3aTEIBHBIM y4eOHBIM
OpeIMETOM, KOTOPBIM BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTtecTBeHHO-Hay4HbIE
OpeaMeThl». YUeOHbIM IUIAHOM Ha €€ M3ydyeHue OTBeAeHO 69 yueOHbIX yacoB — mo 1 4y B
Henemo B 10 i 11 xmaccax cOOTBETCTBEHHO.

Conep:xkanue o0pa3zoBaHus

(HpaKTI/IquKaH 4qacCTb yqe6Hor0 COACPIKaHUA IMPEAMETA YCUIICHA MAaTCPUAJIbBHO-
TeXHUYECKOM 06a30ii neHTpa «Touka pocTay, UCIIOIB3YEMOTO IS pPeaTH3allii 00pa30BaTEIbHBIX
IpOrpaMM B paMKax MpernojaBaHusl XUMUH).

11 KNIACC

Cmpoenue eewgecmea(ll u).

Pa3BuTHe mpencTaBIeHU O CTpOCHHMHM aToMa. MoOJENu CTPOCHHS aToMa. JJIeMEHTapHBIC
YaCTHUIIBI: MPOTOH, DJEKTPOH, HEUTPOH. DHepreTudeckuii ypoBeHb. OpOutanb, 3IEKTPOHHBIC
o0Jaka.

OTKpBITHE 3aKOHA U CO3/IaHUS TIEPUOINYECKON cucTeMbl. [leproanyuecknii 3aK0oH B CBETE yUSHUS
O CTpPOGHHUU aTOMOB. 3HAUEHUE TMEPUOJUYECKOW CHUCTeMBbl M Tepuoasl cuctemsl J.U
Menpaeneena.

KaTtnoHs! 1 aHWOHBI, HOHHBIE KPUCTAIUTHUECKHE PEIICTKH. DIIEKTPOOTPUIIATEIIEHOCTD, ITOJISIpHAS
W HETOoJIIpHAsl KOBaJIeHTHas CBs3W. OOMEHHBIM W JJOHOPHO-OOMEHHBIM MEXaHU3M 00pa3oBaHUS
KOBaJICHTHOH CBsI3U. MOJICKYJIIPHBIC M aTOMHBIC KPUCTAIUTHICCKUE PEIICTKH.

Oco0eHHOCTH CTPOCHHS aTOMOB MeTajuta. MeTautndeckass XUMHYECKas CBS3b, MeTaTMIeCcKas
KpUCTAIIIMYECKast pemieTka. MexxMoneKyasipHas U BHYTPUMOIIEKYIIsIpHAsE BOAOPOIHAS CBSI3U.



[Tonumeps! MPUPOIHBIE, UCKYCCTBEHHBIE U CUHTETHYECKHUE. [ImacTmaccel, BOJIOKHA, KaydyKH U
HEOPraHWYECKHE IOJIUMEPBI, UX NpeacTaBuTenu. lloydenre u npuMeHeHne oaIuMepoB.
OcoOeHHocTH CTpoeHMsI Ta30B. MossipHbIl 00beM razoB. CmecHu ra3oB — BO3/1yX, NPUPOIHBIN
ra3. IlpeacraButenu razoo0pa3HbIX BEIMIECTB: BOAOPOM, KHUCIOPOJ, YIVIEKHCIBIN ra3, U T.JI. UX
NoJy4eHue, coOupanue, pacro3HaBaHHe.

Bona, ee Ouonoruueckas poab. KpyroBopor Bonael B mnpupoze. I[lpumenenue BoOJbl B
MIPOMBIIIJICHHOCTH, CETLCKOM XO03siiicTBe U B ObITY. JKecTkocTh BoJbl. BpeMeHHas u mocTosiHHAs
JKECTKOCTh BOJABI M CIOCOOBI ee ycTpaHeHus. Kucible conu. MunepanbHble Boabl. Kumkue
KPUCTaJUIbl, UX UCIOJIb30BAHUE.

Kpucrannuueckue u  amopduble  BemiectBa.  [IpuMenHeHwe  amMOp(HBIX  BEIIECTB.
OTHOCHUTEIBHOCTh HEKOTOPBIX XUMUYECKUX OHSTUH.

Hucnepcusie cuctembl. Kiaccupukamus AMCIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHHIO.
OMyJIbCUH, CYCIIEH3UH, a3PO30JIU, T€JIH, 30JI1, KOAryJysius, CHHEPE3UC.

3aKOH TOCTOSHCTBA COCTaBa BelIecTB. MaccoBas M OObeMHas J0Jsi KOMIIOHEHTOB CMECH.
MaccoBass 1011 PacTBOPEHHOI'O BEIIECTBA, NIpPUMECEH, NPOJAyKTa peakuuu. ModspHas
KOHILICHTpaLUS.

[loBTOpeHre M 3aKpeIUIeHHE 3HaHUM 10 TEME, PELICHHWE SKCHEPUMEHTAIbHBIX 3aJ1ad Ha
HaXO0XJ/EHWEe MaccoBOW M OOBEMHOW [0JIM BELIECTBA B KOMIIOHEHTax cmecu. Pemienue
YpaBHEHUN pEaKLUil C Pa3IMYHbIMU TUIIAMU XUMUYECKOW CBs3M. [loAroToBka K KOHTPOJIBHOMN
pabore.

Xumuueckue peakyuu(8u)

XUMHUYECKUE PEAKIUU WIH XUMHUYECKUE SBICHUSA. AJIOTPONUS. AJIOTPOIHBIE MOAU(PHUKAINN
yraepoja, cepsl, pochopa, oioBa u kucimoponaa. Mzomepsl. M3omepus. Peakinm uzomepusarum.
[TprunHbBl MHOTOOOpa3usl BEIIECTB: aJUIOTPOIUS U U30MEPHSL.

Peakiuu coenHeHUs, NPUCOEIMHEHUS, 3aMeleHns, peakuu oomeHa. [Ipasuiio beprone. Dk30-
U SHAOTepMHUecKue peakiuu. TeruoBod 3(pdext xuMuueckux peakuuid. TepMoXxumuueckue
YPaBHEHHS.

CkopocTh XUMHUYECKOW peakunu. ['OMOreHHble U reTeporeHHsle peakiuu. @akTopsl, BIUAIOIIE
Ha CKOpOCThb XxuMHueckoil peakuuu. [IpaBuno Ban-I'odpda. Depmentsi. HMHruOuTOpHI
HeoOpatumble 1 oOpatumble peakiuu. Xumuueckoe paBHoBecue. [Ipunnun Jle Ilatense.
VYcnoBus cMenieHust paBHoBecHs. BbiOop onTHManbHBIX YCIOBUH.

Ponb Bonbl B mpeBpamieHuun BemiecTB. Kitaccugukanus BemecTs 1Mo pacTBOPUMOCTH B BOJE:
pacTBOpUMBIE, MaJOpaCTBOPUMBIE M NPAKTHUECKU HEPACTBOPUMBIE. DNEKTpoJauThl. CTEneHb
ANIEKTPOIMTUYECKON auccoumanuu. I['maponns oOpatumblii u  HeoOpatumblid. ['miaponus
OpPraHMYECKUX BEIIECTB, IIEJIOUYHON TUAPOIIN3 KUPOB.

Crenenp okucneHus. OrmnpeneneHue CTENEHW OKUCIEHUS 1o (opMyle COeTUHEHHUS.
OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCINUTENb U BOCCTAHOBUTEND. JJIEKTPOJIA3 —
KaK OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIN TIpollecc. DIEKTPOJIU3 pacIillaBOB M PacTBOPOB Ha
npumepe xjopuaa Hatpus. [IpakTuueckoe npUMeHeHNE JIEKTPOIIU3aA.

Pemenne »sKcnepUMEHTaNbHBIX 3a/lad IO TEME: peakUWu 3aMelIeHUs, MPUCOeINHEHUS,
TUIPOJIN3, OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [loaroroBka Kk mpoBepoyHoOi padoTe.
Pemienne »KCHepUMEHTANbHBIX 3ajjad MO TeMe: XHMHYECKOe paBHOBECHE, OOpaTHMble H
HEOOpaTHMbIE pEaKIMM, SJIEKTPOJUTHUYECKass Jucconuanusa. IloAroroBka K MpoOBEpOYHOM
pabore.



Bewecmea u ux ceoiicmea (9 u)

BzaumopeiictBue MeETayquIOB € HEMETAJUIAMHM, BOJOW, pPAacTBOpaMH KHUCJIOT H  COJIEH.
ONEKTPOXUMUYECKUNA  psAJl  HANpsOKEHUM — MeTayioB.  B3auMopeiicTBue  MeTalioB ¢
OpraHUYECKUMH BEIIECTBAMHU.

Koppo3us metanos, ee Buabl. CriocoOb!l 3alIUTH OT KOPPO3UH.

®dusnueckue CBoOCTBA HeMeTawioB. OKHUCIWUTENbHBIE M BOCCTAaHOBUTEIBHBIE CBOMCTBA
HemeTayioB. CpaBHUTENbHAas XapaKTEpPUCTUKAa TallOTeHOB Kak HauOojiee  THIIHYHBIX
IIPEACTABUTENIEH HEMETAILIIOB.

Knaccudukanust kuciaor. XuMuueckre cBoMcTBa KUCIOT. OcoOble CBOMCTBA a30THOW M CEpHOM
KucIOT. [losydenne u npuMeHeHne KUCIOT.

OcHoBanwmsi, ux knaccuduxarnus. XUMAYECKUE CBOWCTBA OCHOBAaHUU. PelieHre XUMUYECKHX
YpaBHEHUI B3aUMOJICVCTBUSI OCHOBAHUM C IPYTUMU XUMHYECKUMHU JJIEMEHTAMH.
Knaccudukanus coneit: cpemHue, KHCIbIe, OCHOBHBIC. XHWMHUYECKHE CBOHCTBA COJICH.
[IpencraBurenu cosneit U ux 3HaueHue. KauecTBeHHbIE peakliMy Ha KATUOHBI U AHUOHBI.

[loHsiTHE O TEHETHYECKOM CBSI3M U TEHETHMYECKUX psgax. [‘eHeTMdeckuil psanx merania.
['enetnueckuit psig Hemetasia. OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHMUECKOM XUMHUH.

3axnrouenue (6 u)
Pemenne skcneprMEHTAIBHBIX 3a/1ad. 3aKpeIuieHHEe MPOWIeHHOro marepuana. IloaroroBka k
UTOTOBOM KOHTPOJILHOM padoTe.

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
Jluquocmublepesyﬂbmambl

Oobyuawwuiica  noayuum  603MONCHOCHb 0714 (PopmMupoanus  ci1e0yruiux
auunocmuvix YY/I:

* OMpeaACIICHUEC MOTUBAIUU U3YUCHUA yqe6Hor0 MaTepuraia,

° OLICHUBAHHUEC YCBAMBACMOI'O yqe6H0ro Marcpuajia, HMCXOAd U3 CONUATIbHBIX U
JINYHOCTHBIX I_IeHHOCTCI\/’I;

° IOBBIICHHUE CBOCTO O6paSOBaT€J'II)HOFO YPOBHA M YPOBHA TOTOBHOCTH K
N3YUCHHUIO OCHOBHBIX UCTOPUYICCKUX CO6I>ITPII>’I, CBA3aHHBIX C Pa3BUTUCM XUMUHU U 06IJ_ICCTBa;

° 3HAHUC ITPaBHUJI TIOBCACHUA B qpesBLIqaﬁme CUTyaluAdX;

° OLICHMBAHUE COLIMAIbHOM 3HAUNMOCTH HpO(l)eCCI/II\/’I, CBA3aHHBIX C XHMHCﬁ;

° BJIaACHUC ITpaBHUJIaMH 0e3011acHOTrO 06paHl€HI/I$I C XUMHYCCKHMHU BCIICCTBAMH H

O6OPYI[OB3.HI/ICM, IMPOABJICHUC JKOJIOTHYECKON KYJIBbTYPHEI .

Memanpeomemmoie pe3yiomamnol

PeryasituBHbI€

Obyyarowuiics nOxyYUm 603MONCHOCHb OISl (POPMUPOBAHUS CIEOVIOUUX Pe2YTIAMUBHBIX
YVI:

. HeNenojgaraHie, BKIIOYas IIOCTAHOBKY HOBBIX — Lieled, mpeoOpa3oBaHUe
MIPAaKTUYECKOW 3aJaud B IIO3HABATEIIBHYIO, CAMOCTOSITEIbHBIM aHAJIU3 YCIOBUM JOCTUKEHUS
[eJIM Ha OCHOBE Yy4€Ta BBIJICJICHHBIX YUUTEIEM OpPUEHTUPOB JACHCTBHS B HOBOM Yy4E€OHOM
Marepuaiie;

® IJIAaHUPOBAHUEC ITYTU JOCTHKCHUSA ueneﬁ;
. yCTaHABIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE aJbTEPHATUBHBIX CIIOCOOOB
JTIOCTYOKCHHS 1IEJTM U BBIOOp Hambosiee 3(hPeKTUBHOTO crtocoda; © yMeHHe CaMOCTOSITEIIBHO



KOHTPOJIMPOBATh CBOE BPEMsI U YIPABJIATh UM; * YMEHHUE MPUHUMATh PEIIeHUsl B MpoOIeMHON

CUTYallUu;
. MMOCTAaHOBKAa YYEeOHBIX 3a7a4, COCTaBJICHUE IUIaHA M TIOCIEIOBATEIBHOCTH
JIEUCTBUIA;
. opraHu3arys pabo4ero MecTa Mpy BBHIITOJIHECHUH XUMHYECKOTO KCIIEPUMEHTA;
. MIPOTHO3MPOBAHUE PE3yIbTATOB OOyUYEHUSs, OIICHMBAHHE YCBOSHHOTO MaTepuala,

OLIEHKa KauyecTBa U YpOBHS IOJIYYEHHBIX 3HAHUM, KOPpEKLUs IUlaHa U crocoda AEHCTBUs MpU
HeoOxoaumoctH . [lo3HaBarenbpHble OOyYaIONIHMIACS TOIYYUT BO3MOKHOCTD Ui (POPMHUPOBAHUS
CIEAYIOUIMX MTO3HaBaTeNbHbIX Y'Y /1:

. TIOWCK ¥ BBIICNICHUE HHPOPMAIIHH;

. aHaJIM3 yCIOBUI M TpeOoBaHUM 3a1ayu, BHIOOp, COMOCTaBICHHE U 0OOCHOBAHUE
croco0a pelieHus 3aa4u;

. BBIOOp HamOoisiee d(OPEKTUBHBIX CIOCOOOB PEIICHHS 3a7a4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBI/IBIDKEHUE Y 000CHOBaHHE TUIIOTE3bl, BEIOOP criocoba e€ mpoBepKH;

. CaMOCTOSITENIFHOE CO3[aHHE AITOPUTMA JIEATEIBHOCTH MPHU PEHICHUH MpoOiieM
TBOPYECKOTO M MIOMCKOBOT'O XapaKTepa;

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

. OTHCHIBAaHUE CBOMCTB: TBEP/BIX, KHUAKHX, FA3000pa3HbIX BEIIECTB, BHIJCICHUE UX
CYIIECTBEHHBIX MPU3HAKOB;

. M300paKeHHe COCTaBa MPOCTEHUIINX BEIIECTB C MOMOIILI0 XUMHUYECKUX (HOpMYIT U
CYITHOCTH XMMHYECKHUX PEAKIIUHA C TTOMOIIBIO XUMUIECKIX YPAaBHECHUI;

. poBeJIcHNE HAOIIOACHU, ONMCAaHUE IPU3HAKOB U YCIOBUI TEUEHHS] XUMUYECKUX

PEaKIHii, BBIMOIHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOABI HA OCHOBE aHAJM3a HAOIIOICHUHA
32 JKCHEPUMEHTOM, pelIeHHE 3ajay, MOJYYCHHE XUMHUYECKON HHGOpMAluu U3 Pa3TUYHBIX
HCTOYHUKOB;

. YMEHHE OpraHU30BbIBATh UCCIIEIOBAHUE C LEIbI0 IPOBEPKU TUIIOTES;

. YMEHUE JIeNaTh YMO3aKIFOUeHHs (MHIYKTHBHOE H 10 aHAJIOTUH) U BBIBOJIBI,

. yMeHuEe OOBEKTHBHO OLEHMBATh WH(GOPMAIMIO O BEIIECTBAX U XMMHUYECKHX
nporieccax, KpUTUYECKH OTHOCHTHCS K TICEBIOHAYYHOU HHPOPMALINH.

Kommynuxamuenwie

Obyyarowuiics  noayuum  803MONCHOCHMbL Ol (opmMuposanusi  C1edyrouux
KOMMYHukamuenoix YVYJ[:

° IMMOJIHOC W TOYHOE€ BBIPAXKCHHUEC CBOUX MBICJIC B COOTBETCTBHH C 3agadyaMHu H
YCJI0BUSAAMU KOMMYHUKAIIUUA;
° AZICKBATHOC MHCIIOJIB30BAHNEC PCYUYCBLIX CPCACTB IJId Y4YaCTUs B IOUCKYCCHUH H

apryMEeHTalluu CBOEH MO3UILUH, YMEHHE MPEJICTABIATh KOHKPETHOE COIep)KaHUE C COOOIIEHUEM
€ro B MUCbMEHHOMW U YCTHOU opme, orpeiesieHne Crioco00B B3aUMOIEHCTBUSI, COTPYTHUUYECTBO
B IIOUCKE U cOope nH(popMalny;

. ornpezeneHue crnoco0OB B3aWMOJAEWUCTBUSA, COTPYIHHYECTBO B IOUCKE U cOope
uHpOpMalLlMK, YyYacTHe B Juajiore, IUIAHHPOBaHHE OOLIMX CIOCOO0OB palOThI, MpPOSBICHUE
YBaXUTEIBHOTO OTHOLIEHUS K IPYIrUM ydaluMCs;

. OIIMCaHUE COJECP/KAHMS BBINIOIHAEMBIX ACUCTBUU C LEIBIO OPUEHTUPOBKU B
IIPEAMETHONIPAKTHYECKON IEATEIbHOCTH;

. YMEHUSI YUYUTHIBATH Pa3Hble MHEHUSI U CTPEMUTHCA K KOOPAMHAIIUU PA3IMUHBIX
MTO3ULIUNA B COTPYJHUYECTBE;

. dopmynupoBaTh COOCTBEHHOE MHEHHE M TO3MILHUIO, apryMEHTHpPOBaTh H
KOOPJAMHHUPOBATh €€ C MO3ULUAMU NapTHEPOB B COTPYIHUYECTBE MNpPHU BHIPAOOTKE O0OILEro
pELICHUS B COBMECTHOM JEATEIBHOCTH;

. OCYHIECTBIIATh  B3aMMHBIM  KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HE00XO0IMMYIO B3aUMOIIOMOIITb;



. MJIAaHUPOBATh OOIIME CIIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO,
OLIEHKY JecTBUI mapTHEPA, yMETh YOSKIaTh;

. UCIIOJIb30BaTh aJIeKBAaTHBIE A3bIKOBBIC CPEJCTBA JJIs1 OTOOPAKEHUSI CBOMX UYBCTB,
MBICJIEH, MOTHBOB U MOTpeOHOCTEH; 0TOOpaXkaTh B peur (omnucaHue, 0ObSICHEHHE) COAep KaHue
COBEpILIAeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMAIM3UPOBAHHOW peud, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHLIMIO, UCIOJb3Yys CPEICTBA YCTHOM M
NUCHbMEHHOW KOMMYHHMKAIlMM Ipu paboTe C TeKcTaMH Y4eOHHKa M JOMOJHUTEIHHON
JUTEPATypOl, CHPAaBOYHBIMU TaOJMIIaMH, MPOSABIATh FOTOBHOCTh K YBAXXCHMIO MHOM TOUYKHU
3peHwust TP 00CYXKIEHUHU Pe3yJIbTaTOB BHIITOJTHEHHON paboTHI.

Ilpeomemnvimu pezynomamamu uzyuenus npeomema «Xumua» 6 11 Knacce
AGNAIOMCA CNledyloujue YMEHU:

1. ®dopmupoBaHue 3HAHUH OCHOB XMMHUUYECKOW HAYKH: BaXXKHEHIIMX (haKTOPOB, MOHSATHH,
XUMHUYECKUX 3aKOHOB U  TEOpUM, s3bIKA HAYKH, JOCTYNHBIX  O0O0OIIEeHHI
MHPOBO33PEHUYECKOI0 XapaKTepa.

2. YcBoeHHWE yYalllUMHCS BOKHEHIIMX 3HAHWN 00 OCHOBHBIX MOHSTHSX U 3aKOHAX XHMHH,
XUMUYECKON CUMBOJIUKE.

3. PasButne ymeHuil HaOMOMATh W OOBACHATH XUMUYCCKUE SIBJICHHS, MPOUCXOISAIIAC B
pupojie, 1abopaTopuu, B MOBCEAHEBHOMN )KU3HHU.

4. OpnajgeHue y4YallUMHCS YMEHUSMH TPOU3BOJUTH pPACUEThl HAa OCHOBE XUMHUYECKUX
dbopMyI1 BellecTB U YpaBHEHUN XUMHUYECKUX PEaKIUi;

5. @®opMupoBaHHE CHEIUATBHBIX YMEHHUH: O0Opamarbcsi C BEHIECTBAMU, BBITIOJIHITH
HECJIO)KHBIE HIKCIIEPUMEHTHI, COONIoAas MpaBuUjia TEXHUKH O€30MaCHOCTH; TPaMOTHO
MPUMEHSATh XUMUYECKHUE 3HAHUS B OOILIEHUU C IPUPOON U B ITOBCETHEBHOM JKU3HHU.

6. PackpbiTHe T'yMaHUCTHYECKOW HANpaBICHHOCTH XHMHH, €€ BO3pacTamolleidl poid B
pelIeHUU TJIABHBIX MPOOJIeM, CTOSIIMX MEpe] YeIOBEUYEeCTBOM, M BKIIaJla B HAYYHYIO
KapTUHY MHUDA.

7. Pa3BuTMe JMYHOCTH OOyYaKOIIMXCA: WX HMHTEIUJIEKTYalbHOE ¥  HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHHWE Yy HHUX TYMAHUCTHYECKMX OTHOIIEGHUH W
HKOJIOTUYECKH  1I€TIeCOO0pa3HOro TOBEAEHUsT B OBITY W B TIPOIECCE TPYAOBOU
JeATETbHOCTH.

8. pasBWTHE MO3HABATEIHHBIX NHTEPECOB W MHTEIUICKTYATBHBIX CITIOCOOHOCTEH yJamuxcs B
Mpolecce MPOBEIEHUSI XUMUYECKOTO IKCIEPUMEHTa CAMOCTOSATEIHHOIO MPUOOpETEHUS
3HAHUHW B COOTBETCTBUU C BO3HUKAIOIIUMU KU3ZHECHHBIMU MTOTPEOHOCTSIMU;

9. Bocnuranue OTHOLIEHHS K XMMHUU KakK K OJHOMY U3 ()yHIaMEHTAIbHBIX KOMIOHEHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIIEUeIOBEYECKON KYIbTYPHI;

10. [Ipumenenne yyamuMmucs TONYYEHHBIX 3HAHMM MW yMEHMH i 0e30IacHOro
WCIIOJIb30BAaHUS BEIIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE H Ha
MPOU3BOJCTBE,  pEUIEHUs  NPaKTUYECKUX  3aJa4y B  [MOBCEJHEBHOW  KU3HH,
MpEeAYNPEKICHUS SIBICHUN, HAHOCSIIINX BPE]l 3/I0POBBIO UEJIOBEKA U OKPYKAIOIIEH cperie
(pa3BHUTHE YKOJIOTHUECKON KYIbTYPHI YUAIIHXCS).

Y4eHuK HAy4YuTCH:

1. Ha3vléamp U3y4EHHBIE BEUIECTBA MO «TPUBUAIBLHON» UM MEXIYHAPOIHOU
HOMEHKJIAType;

2. onpedenamyp. BAICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB, TUII
XUMUYECKON CBSI3U B COCAMHEHUSX, 3apsi/I HOHA, XapaKTep CPEIbl B BOTHBIX
pacTBOpaxX HEOPraHUYECKUX COEAMHEHUH, OKUCIUTEIb U BOCCTAHOBUTEND,
MIPUHAJICKHOCTh BEIIECTB K Pa3INYHBIM KJIacCaM OPTaHUYECKUX COCTMHEHHUI;

3. Xxapakmepu3oeams: >IEMEHTHI MAJIbIX EPUOJIOB MO UX MOJOKEHHIO B
nepuoanueckoi cucreme J1.1.MenzaeneeBa; o0mue XuMUIECKHE CBOHCTBA
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METaJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX M OPTaHHMYECKHUX
COCIMHEHUI; CTPOECHUE U XMMUYECKHE CBOMCTBA M3YyUYEHHBIX OPTraHUYECKUX
COEIUHCHMI,

4. 00BACHAmMY. 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; IIPUPOIY
XUMUYECKOHN CBS3U (MOHHOM, KOBAJICHTHOM, METAILTHYCCKOH ), 3aBUCHUMOCTh
CKOPOCTH XMMHUYECKOU PEaKIUU U MOJO0KEHUS XUMUYECKOTO PaBHOBECHUS OT
pa3IUYHBIX (HaKTOPOB;

5. 6blnONHAMb XUMUUECKUI IKCREPUMEHM TI0 PACTIO3HABAHUIO BaYKHEHIITNX
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB;

6. nMpPO60OUMb CAMOCTOSATEIBbHBIN NOUCK XUMUYECKOH HH(pOpMAIHH C
WCITOJIb30BaHUEM Pa3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMIIBIOTEPHBIX 043 TaHHBIX, pecypcoB MHTEpHETa); HCTIOIb30BaTh
KOMIThIOTEPHBIC TEXHOJIOTHH JIJIs1 00paOOTKH M Mepeayrl XUMHIECKOM
UH(OPMALIUH U €€ TIPEICTaBICHUS B pa3IMYHbIX (hopMax;

Y4yeHHMK NOJYyYHT BO3MO’KHOCTh HAYYUTHCS:

-BBIIBUTATh U MPOBEPATH IKCIIEPHUMEHTAILHO THIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIECTB
Ha OCHOBE MX COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYINAaTh B XMMHYECKHE PEAaKIHH, O
XapakTepe U MPOJAYKTaX PA3IMIHBIX XUMUYECKUX PEAKIIHIA;

-XapaKTepH30BaTh BEIIECTBA [0 COCTaBy, CTPOCHUIO W CBOICTBaM, YCTaHaBIIUBAaTh
NPUYHHHO-CJIEICTBEHHBIE CBSA3M MEX/y JaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA,
-COCTABIISITh MOJICKYJISIPHBIC M TIOJIHBIE MOHHBIE YPAaBHEHHS IO COKpAIICHHBIM HOHHBIM
YpaBHEHHSM;

-[POTHO3MPOBATh  CIOCOOHOCTh  BEIIECTBA  TNPOSBIATH  OKHCIUTENbHBIE  WIH
BOCCTAaHOBUTEIIbHBIE CBOWCTBA C YYETOM CTETICHEH OKHCICHHUS DJIEMEHTOB, BXOJSIIUX B €TO0
COCTaB;

-COCTaBJISITh YPaBHEHUSI PEAKIMA, COOTBETCTBYIOIIMX IOCIIEOBATEILHOCTH IPEBPAIICHHIHA
HEOPraHUYECKUX BEIECTB Pa3INYHBIX KJIACCOB;

-BBJIBUTaTh M TIPOBEPATH OSKCIEPUMEHTAJIBHO THIOTE3BI O pe3ylbTaTaX BO3JCHCTBHA
pa3InYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peakinu;

-ACTIONIb30BaTh MPHOOPETEHHBIE 3HAHHUS U DKOJOTHYECKH TPAMOTHOTO TIIOBEICHUS B
OKpYXKarollleu cpere;

-ACTIONIb30BaTh MPHOOPETEHHBIE KIIFOYEBbIE KOMIETEHIIMH TPH BBITIOJHEHUU TPOEKTOB H
y4eOHO-UCCIIEIOBATEIbCKUX  33aJjad [0 H3YYEHHUIO CBOICTB, CIOCOOOB TMOJIy4eHHUS U
pacrio3HaBaHUsI BEUIECTB;

-00bEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX IMPOIeccax;
-KPUTHYECKU OTHOCUTHCS K ITICEBJOHAyYHOW MH(OpMalnU, HEJOOPOCOBECTHOH pekjaMme B
CpeJCTBaX MaccoBoi nHpopmanuy;

-0CO3HaBaTh 3HAUEHHE TEOPETUUYECKUX 3HAHUMN MO XUMHHM Ui NPAKTUUYECKOH NesSTeTbHOCTH
YeII0BEKa;

-CO3/1aBaTh MOJIEIM U CXEMBbI JJIS pPeleHHUs Y4eOHBIX M TO3HaBaTeNbHBIX 33/]a4; NOHUMATh
HEOOXOIUMOCTh  COONIONEHUS MPEANHCAaHMN, NpeIaraéMplX B  HHCTPYKUHUAX IO
UCIIO0JIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHUU H JP.

11 KVIACC (34 YACA)

Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Hcenonv3os
paszoena odyuarwuxcsa anue
0bopyoosa
HUs




yenmpa

«Touka
Pocmay
Cmpoenue 1. OcHoBHBIE Caymanue oObCHEHUN YUUTEIS.
eéewecmea(l2 | ceeneHus o CamocrosTenpHas paboTa ¢ yUeOHUKOM.
u). CTPOEHUHU aTOMa
2. Ilepuoguueckuit
PaGora ¢ pa3naTouyHbIM MaTepHaIOM.
3aKOH M CTPOCHHE | (~ .
JyHIaHue OObSICHEHUN YUUTEIIS.
aToMa.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
3. Nonnas | Cnymanue 0ObSICHCHUN YIUTEIS.
XxuMu4eckas cBs3b. | CamocTosTenbHas padoTa ¢ y4eOHUKOM.
KoBanenrnas OTbop u cpaBHEHHE MaTepuana IO
XUMHUYECKas CBA3b. | HECKOJbKUM HCTOYHUKAM.
4. Merannuueckas | Cinymanue oObACHEHUN yUUTEIs.
XuMudeckas cBsa3b. | CamocTosATenbHas padoTa ¢ yueOHUKOM.
Bonoponnas Pabora ¢ Tabauieit Menueneesa.
XHMHYecKas cBsi3b. | PaboTta ¢ kapToukamu.
5. [Tonmumepsr. Cnymanue oObSICHEHUN yUUTENS.
Pa6ora B mapax.
PaGora B rpynmax.
6. Ta3zoo0pa3Hbic Jatuuk
Pabota ¢ pa3naToYHBIM MaTepUaIOM. .
BemiecTBa. JKuukue . BBICOKOM
Crnymanue oObSICHeHUN yUUTENS.
BELIECTBA. TEeMIEpaTyp
CamocrosTenbHas padoTa ¢ yueOHUKOM.
b, JlaTumk
TEeMIEpaTyp
BI
TJTATUHOBBIN
7.  Ilpaxtuueckas JaTunk
HabGmtogenne  3a  J1@eMOHCTpalUsIMH .
paborta Nel BBICOKOM
YUUTES.
«[lonyuenue, . TEMIIEPATYP
OObscHeHre HAaOMI0JaeMBbIX SIBJICHUU.
coOupanue u bI, JlaTuuk
[locTraHoBKa OMBITOB I AEMOHCTpaLUU
pacrno3HaBaHHe TEMIIEPATYP
KJIaccy.
ra3oBy. . BI
BrinonHenue npaktuyeckoil paboThl. .
TJIATUHOBBIN
8. Tepasie | Caymanue 0ObSICHEHUH YIUTEISI. HaTtaux
BELIECTBA u | Pemenue nocraBieHHbIX 3aa4. BBICOKOM
JCIIEPCHBIE Pa6ora ¢ yueOHUKOM. TEeMIIepaTyp
CHUCTEMBI. Pabora B mapax. bl, Jlarumk
Pa6ora B rpynmnax. TEeMIIepaTyp
BI
TJTATUHOBBIN
9. CocraB | Cnynianue oObsCHEHUH yuuTes.

BemiecTBa. CMmecH.

Pemrenne 3anau.
Pabora B mapax.
Pabota y nockwu.

10. Pewenne
JKCIIEPUMEHTAIbH

BIX 33/1a4 IO IJIaBe
1 «CtpoeHue

Pabota c pa3matouHbIiM MaTepuagIoMm.
Pemenue 3amau.

3akperieHue 3HaHHil 10 TeMe.
IToaroToBKa K KOHTPOJIBHOM paboTe.
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BCIICCTBA».

1. Pemenne
9KCIIEPUMEHTAIbH
BIX 3aJay I10 IJlaBe
1 «CtpoeHue
BEIIECTBAY.

PaGora ¢ pa3naTouyHbIM MaTepHAIOM.
Pewenne 3anau.

3akperieHUe 3HaHUM 110 TEME.
[ToaroToBKa K KOHTPOIBHOM paboTe.

12.  KontponbHas
pabora mo rimase 1

Pemenue 3a1anmnii KOHTPOIBLHON PabOTHI

«CtpoeHue
BEIIIECTBAY.
Xumuueckue | 1. llonsatue o Hatuuk
peaxkyuu(8u) | XUMUYECKOU BBICOKOH
peakuuu. Peakuuu, TeMueparyp
17918%1114 (5 oe3 bI, JlaTumk
W3MCHEHUS COCTaBa TeMIIepaTyp
BEILIECTB. Bl
TUIATUHOBBIN
— HW3MepeHue
TeMIIepaTyp
bl TIEPEXOJI0B
AJUTOTPOITHBI
X
MOTU (UKL
u Cepbl;
U3MEPEHHUE
TeMIeparyp
bl TIJIABJICHHS
BEIIIECTB.
2. Knaccudukarus P JlaTamk
aboTa ¢ pa3aTOYHBIM MaTEPHAIIOM. .
XUMHUHCCKHUX Cnymanue oObSICHEHUI yUUTENS. BbICOKOHU
PCAKLIH, CamocTosiTenbHast paboTa ¢ y4eOHUKOM. Temreparyp
MPOTEKAIOMIUX  C | oo o bI, JlaTamk
M3MCHCEHHCM AHanu3 KOHTPOJIbHOM pabOTHI. Temreparyp
cocTaBa BCIICCTB. Pabota Hag ommoOKamu. bl .
TJTATHHOBBIHN
— HU3MepeHue
TeMIIepaTyp
bl TIEPEXOI0B
AJUTOTPOITHBI
X
MoauuKaIm
71 CepHI;
U3MEPEHHUE
TEeMIepaTyp
Bl TIJIaBJICHHS
BEIIIECTB.
3. Clucopocn, AHarus GopMyIL. JIaTthv
XUMHUYECKON BBICOKOM
peaxIum. Pelienre TEKCTOBBIX KOJMYECTBEHHBIX U | TeMITepaTyp
O6paTI/IMOCTB Ka4yeCTBCHHBIX 3a4a4. BI, JlaTamk
XAMHWYECKOUN CJ'IyI_HaHI/IC 00bBsIcCHEHNTT YUYUTCIIA. TeMIeparyp
peaKkiuu. Bl
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XUMHYECKOE IJTATUHOBBIN
paBHOBeCHE U — H3MEpeHue
CIIOCOOBI ero TeMIeparyp
CMELIECHHUS. bl I1EPEXO0JIOB
QJIJIOTPOIIHBI
X
MoauduKam
51 CepBhl;
U3MepeHue
TeMIeparyp
bl IJIABJICHUS
BEIIECTB.
4. Ponb BoOabpl B Auanus bopMy.
XUMUYECKUX
peaKIHsIX. Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
FHHpOHI/IS_ KAa4YE€CTBCHHBIX 3a1a4.
Caymanue oObsCHEHUH YUUTEIs.
5. OxucnautenbHo- A
Hanu3 Gopmyi.
BOCCTAHOBUTEJIbHBI
e peaknuy. | PElICHUE TEKCTOBBIX KOIMYECTBEHHbBIX
9HeKTp0HH3. KAQ4YEeCTBCHHBIX 3a1a4.
Caymanue oObsCHEHUH YUUTEISL.
6. 3akperuienue u | Pabora B mapax.
cucTeMaTu3anus Pa6ora B rpynmnax.
3HaHMM 10 TeMe | Pemenne 3anau.
«XUMHYECKHE [IpoBepka nosy4yeHHbIX 3HAaHUU.
peaxkum»
7. 3akperuienue u | PaGota ¢ pa3gaTouHbIM MaTepHaIoOM.
CHUCTEMaTU3alHs Pemenue 3anay.
3HAHMW 10 TeMe | 3aKpeIuleHue 3HaHUU 110 TEME.
«XUMHYECKHE [ToaroroBka Kk KOHTPOJIBHOM padoTE.
peakun»
8. KonrponbHas | Pemenue 3anannii KOHTposibHOM paboThl. | Hdatuuk pH
pabota Ne2
«XUMUYECKHE
peaKum.
Bewecmea u | 1. Metamnsl. Crnymanue oObSICHEHUN yUUTEIS.
ux ceolicmea CamocrodrenbHas paboTa ¢ yueOHUKOM.
9u Pa6ora ¢ Tabmuneit Menneneena.
Pabota ¢ kapToukamu.
2. Metannsl.
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
3. Hemerasisl.
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
4. Kucnotsl. Caymanue oObICHEHUN YIUTEs. Hatuuk pH

CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
OT1bop u cpaBHeHME Marepuaia Io
HECKOJBbKHUM UCTOYHHKAM.
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5. OcHoBaHwus1. Caymanue oObsCHEHUN YUUTEIS. Hatuuk pH
CamocrosTenpHas paboTa ¢ yUeOHUKOM.
OT1bop ® cpaBHEHHME Marepuaiza Io
HECKOJIbKUM UCTOYHHKAM.

6. Conu. Crnymranue oObsICHEHUN yUUTEIIS. Hatuuk pH

CamocrosrenbHas paboTa ¢ yueOHUKOM.
Otbop ¥ cpaBHEHHME Marepuaiga II0
HECKOJBbKHMM UCTOYHHUKAM.

7. T'eHeruueckas

Pemenne TEKCTOBBIX KOJHMYECCTBEHHBIX H

CBSI3b MEXy
KaueCTBEHHBIX 3ajau.
KJIaccaMu .
Crnymanue oObSICHCHUI YUUTEIS.
HEOPraHUYECKUX H
OpPraHHYECKUX
BEIIECTB.
8. IIpaktuueckas
HabGmtonenue  3a  n1eMoOHCTpanusiMu
pabora No2
YUUTEIS.
«Pemenne o
OObsicHeHHE HAOIIOTAEMBIX SIBJICHHIA.
SKCIIEPUMEHTAIbH
ITocTraHoBKa OMBITOB I AEMOHCTpaLUU
BIX  3a7ad  Ha
KJIaccy.
HJICHTU(DHUKAITHIO o
Brinonnenue npakTuyeckoil paboThl.
OPraHHYECKUX |
HEOPraHUYECKUX
COCIMHEHUIN.
9. KoHnTtponbHas | Pemenue 3aanuii KOHTpOJIbHOW paOOTHI.
pabora Ne3
«BemectBa u ux
CBOMCTBaY.
3aknwuenue | 1. 3akpennenue u | PaboTa ¢ pa3naTOYHBIM MaTepUaIOM.
(GR)] cUcTeMaTu3anus Pemenue 3agauy.

3HaHUU 10 KypcCy
xumun 11 kmmacca.

3aerHJ'IeHI/Ie 3HAHUM II0 TEME.

2. 3akperuieHHe U
CHUCTEMaTU3alHs
3HaHUU 10 KypCy
xumun 11 kiacca.

Habmonenue 3a
YAUTEIIS.
OOBbsicHeEHNE HAOTIOAAEMBIX SIBJICHUI.
[TocTaHOBKa OMBITOB IS JEMOHCTPAIIUN
KJIaccy.

BrinosiHeHne npakTuyeckoi paboThl.

ACMOHCTpalusIMU

3. 3akperuieHue u
CUCTEeMaTU3alUs
3HaHUU 10 Kypcy
xumun 11 kiacca.

PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Pemenue 3agauy.

3akperieHue 3HaHHH 10 TeMe.
IToaroroBka K KOHTPOJILHOM padoTE.

4. 3akperuieHue M
cucTeMaTu3alus
3HaHUU 10 Kypcy
xumun 11 kiacca.

PaboTa ¢ pa3matouHbIM MaTepuagIoMm.
Pemenue 3amauy.

3akperieHue 3HaHu| 110 TEME.
IToaroToBKa K KOHTPOIBHOM paboTe.

5. Utorosas | Pemenue 3ajanuii KOHTPOJIbHOU PabOTHI.
KOHTpPOJIbHAs
pabora.
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