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ITosicHuTeIbHAS 3aIUCKA
PaGouas mporpamma mo xumuu s 8-9 kimaccoB pa3paboraHa Ha OCHOBE (efepaibHOrO
rocyJIapcTBEHHOTO oOpa3oBatenbHOro cranmapra OOO, obpaszoBarenbHON mporpamMmbel MBOY
«COII c. Cumcup um. T.[.DOpcanbueBa» W NPUMEPHON MPOrpamMMbl IO XUMHH, a TaK K€ Ha
OCHOBE aBTOpcKoi yueOHoi mporpammel O.C. ["abpuensina.

Ha O6ase mnentpa «Touka pocra» oOecneuumBaeTcs peaau3alus 00pa30BaTENbHBIX
OpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHMAMM 3aKOHOJATEIbCTBA B cdepe oOpa3oBaHus U € Y4ETOM
pexomennanuii denepanbHOro omeparopa ydebHoro mpenmera «Xumus» . OOpa3oBarenbHas
IIporpaMMa IO03BOJISIET UHTETPUPOBATh PEAIM3yEMbIE€ NTOAXOMBI, CTPYKTYPY U COACPKAHUE IIPU
opraHuszanuu oOydeHus XuMuM B 8—9 Kkiaccax, BBICTPOEHHOM Ha 0a3e Jito00ro u3 JIOCTYIHBIX
yuebHo-MeToquueckux koMmiuiekcoB (YMK) . Hcnonws3zoBanue oOopynoBanus «Touka
poctay» npu peanuzanuu naiHoi OII mo3BossieT co3aarh ycaoBus:

. JUI PACHIMPEHUs COJEPKAHUS IIKOIBHOIO XUMHUECKOT0 00pa30BaHus;

. JUIS TIOBBILIEHUS MO3HABATEIbHOW AaKTUBHOCTH OOYYalOIIMXCS B €CTECTBEHHO-
HAy4YHOU 0011acTH;

. JUIsL  pa3BUTHSI JIMYHOCTUM peOEHKa B Mpolecce OO0y4eHHs XHMHH, €ro
criocoOHOCTeH, (opMUpOBaHMS M  YIOBJIETBOPEHHS COLMAIbHO 3HAYMMBIX HHTEPECOB U
MOTPeOHOCTEH;

. JUis paboThl € OAAPEHHBIMM UIKOJbHMKAMHU, OpraHM3allMd HMX pa3BUTUSA B
pa3IUYHbIX 00JaCcTsIX 00pa30BaTENIbHOM, TBOPUECKOM JEATEIbHOCTH .

O0mas xapakTepuCcTUKA Y4e0HOIr0 npeamMera « XumMusi»

XUMHSL KaK 2JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclmpoCTpaHuia CBOE BIMSHHUE Ha
BCE OOJIaCTH YEJIIOBEYECKOTO CYIIECTBOBAaHWS, 3aJaja HOBOE BHJCHHE MHpA, CTaja
HEOTHEMJIEMBIM KOMIOHEHTOM MHPOBOU KYJIbTYphI, HEOOXOIUMBIM YCIIOBUEM KU3HU OOIIECTBA:
3HAHME€ XUMHUHU CIY)KUT OCHOBOM i (OpMHpPOBAaHUS MHUPOBO33PEHUSI YENIOBEKAa, €ro
MPEJICTAaBICHUI O MaTePHAIbHOM €IMHCTBE MHUPa; BAXKHYIO POIIb UTPAIOT (hOpMUPYEMbIe XUMUEH
NpEeaACTaBJICHHUA O B3aUMOIPCBpPALICHUAX OSHEPTHUU U 00 OBOJIIOLIMM BCHICCTB B IIPHUPOAC,
COBpEMEHHAsi XMMHs HalpaBieHa Ha pelIeHHe TI00ANbHBIX MPOOJIEeM YCTOWYUBOTO DPa3BUTHS
YEeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, IMHINEBOW U HDKOJOTMUECKOW O€30MacHOCTH,
npo0JeM 3/IpaBoOXpaHeHHs. B ycloBUsAX BO3pacTarollero 3HaueHUsl XMMHUU B JKU3HU 0OIIeCTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHUYECKOTO 00pa3oBaHWs. B miaHe coruanu3aniuy OHO
SBIISIETCS. OJHUM W3 YCJIOBHM (POPMHUPOBAHUS HWHTEIUIEKTa JHUYHOCTH M TAPMOHUYHOTO €&
Ppa3sBUTHA. COBpeMeHHOMy YCJIOBCKY XUMHWYCCKHUC 3HaHUA HeO6XO)II/IMI)I JJIA HpI/IO6peTeHI/I$[
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTO0Opa3HOW JKM3HHM OOMIECTBA, Ui OCO3HAHHMS BAXHOCTH Pa3yMHOTO
OTHOILEHHSI K CBOEMY 3/I0pPOBBIO U 3[JOPOBBIO JIPYTUX, K OKpYXaroIleil npupoaHoil cpene, At
TpaMOTHOI'O MOBCACHH IIPHU HUCITIOJIB30BAHHUU PA3JIMYHBIX MAaTCPHUAIOB U XUMHUYCCKHUX BCUICCTB B
MOBCEHEBHOM KM3HM XHUMHYECKOEe O0pa3oBaHHE B OCHOBHOHM IIKOJE SIBJIETCS 0Aa30BBIM I10
OTHOIIEHHUIO K CHCTeME OOIIero XMMHYECKOro oOpa3zoBaHMs. [103TOMy Ha COOTBETCTBYOIIEM
€My YpOBHE OHO pealu3yeT NpHUCYIIHe OOIIeMy XMMHUYECKOMY OOpa30BaHHUIO KIIIOYEBBIE
OEHHOCTH, KOTOPLIC OTPAXAT TOCYJAapCTBCHHLIC, O6HI€CTBCHHBI€ U  HWHIAUBHUAYAJIbHBIC
NOTPEOHOCTH. DTHUM OIpeaeNsieTcsl CYHIHOCTh OOIIeH cTparernu OOydeHUs, BOCIUTAHHUS U
pa3BUTHsI O0YYAOMIMXCS CPEACTBAMU yueOHOTo mpeamera «XuMmus». M3ydenue npeamera: 1)
crocoOcTBYeT (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, JOCTHKEHUIO OOHIeH U
(YHKIIMOHATHHON TPaMOTHOCTH, JAeT BO3MOXHOCTH IS CAaMOPA3BUTHUS JTUMYHOCTH. 2) BHOCUT
BKJIaJ] B ()OPMUPOBAHHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITEIILHOW YUEOHOH e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIICAOBATEIILCKUX YMECHHUH,



HEOOXO/JMMBIX KaK B TMOBCEAHEBHOHM XH3HH, TaK U B NPO(EeCcCHOHANBHON HesTenbHOCTH; 3)
3HAKOMMT CO CHELM(PUKON HAyYHOIO MBIIUIEHUS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/1a Ha
€IMHCTBO TPHUPOABI M YEJOBEKa, SBISETCA OTBETCTBEHHBIM 3TaloM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH  IMOAPOCTKOB; 4) crnocoOcTByeT  (HOpMUPOBAHUIO
LIEHHOCTHOTO OTHOILEHMSI K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 3KOJIOTHUECKOE 00pa30BaHMUE MOIPOCTKOB

Ha3Banuble HampaBieHUss B OOy4eHMH XHMMUHU OOECIeYMBAIOTCA  CHenu(UKoi
COJIEp)KaHUsl IPEIMETa, KOTOPBIM SIBISIETCA IEJArOrMYecKd aJanTUPOBAaHHBIM OTPAKEHUEM
0a30BOM HayKM XHMMHUHU Ha OIpeneia€HHOM dTane €€ pa3BuTha. Kypc XMMHM OCHOBHOM IIKOJIbI
OPUEHTHPOBAH Ha OCBOECHHE OOYyYarOIIMMHUCS OCHOB HEOPraHMYECKOW XMMHUU U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAEIBHBIX 00BEKTaX opraHmdeckoil xumun. CTpyKTypa Coaep:KaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojxoia K ero usydeHuro. CopeprkaHue
CKJIAJIbIBACTCSI U3 CUCTEMBI ITOHATUN O XMMUYECKOM JJIEMEHTE U BEIECTBE U CUCTEMBI IIOHATUHI
0 XuMHYecKoil peakuuu. OO6e 3TH CHUCTEMBbl CTPYKTYPHO OPIraHHM30BaHbl [0 IMPUHLUIY
IIOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEACTABICHHUM pPA3HOTO
YPOBHS: aTOMHO-MOJIEKYJIIDHOTO Y4Y€HHMS KaK OCHOBBI BCETO €CTECTBO3HAHHUSA, YpPOBHSA
nepuoanueckoro 3akona Jl. M. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMUH, YYEHHUS O CTPOCHUU
aToMa M XUMHUYECKOW CBSA3M, MPEJCTABICHUN 00 3JIEKTPOIMTUYECKOMN IMCCOIMAlUU BEIIEeCTB B
pactBopax. Teopernueckue 3HaHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU IOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIILHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBSICHEHHS W TIPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
IIPAKTUYECKOIO0 IIPUMEHEHUs M IIOJIy4€HHs U3y4aeMbIX BellecTB Takasg opraHu3anus
COJIEpXKaHUsl Kypca CHOCOOCTBYET TMPEJACTAaBICHUIO XHUMHUYECKON COCTAaBJSIONMICH Hay4yHOUI
KapTHHBI MHpa B JIOTHKe €€ CUCTEeMHOM mpupojbl. Tem cambIM oOecrneuynBaeTcss BO3MOKHOCTh
JUtst OpMUPOBAHUS Y 00yUaIOLIUXCsl [IEHHOCTHOTO OTHOILLEHUS! K HAyYHOMY 3HaHHUIO U METOJlaM
[IO3HAaHMs B HayKe. BaKHO TakKe 3aMETUTb, YTO OCBOECHUE COJEpKaHUSA Kypca IIPOUCXOAUT C
IIPUBJIEYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii mup», «buonorus. 5—7
Kjaccb» U «dusuka. 7 Kiacey.

Jlannast oOpa3oBaTelibHasl IporpaMma 00ecreunBaeT YCBOCHHE YYalUMUCS BayKHEHIINX
XUMHUYECKHX 3aKOHOB, TEOpUH M TOHATHUH; (OpMHpYeT NpEACTaBICHHE O POIM XHUMUU B
OKPY’KaIOIlleM MHUPE U KU3HM 4esoBeKa . [Ipu 5ToM OCHOBHOE BHMMaHHUE YAEISETCS CYIIHOCTH
XUMHUYECKMX peakUuidi M MeToJaM HX ocyulecTBieHus . OIHMM W3 OCHOBHBIX IPHHIIUIIOB
MOCTPOEHUS TPOrpaMMBbl SIBJISIETCS MPUHIUI JOCTYHMHOCTH . ODKCIIEpUMEHTAJIbHbIE JaHHbIE,
[OJIYYCHHBIE YYAIIMMUCS IPU BBITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYalllUMCS
CaMOCTOSTENIBHO [Ie]aTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . Iloaxonasl, 3aJI0KEHHBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jal0T HEOOXOJIUMBIE YCIOBHUS JJIsl CUCTEMHOIO YCBOCHHS
yUYalIMMHCs OCHOB HayKH, /Il 00ecreueHrs pa3BUBAIOIIEr0 U BOCHUTHIBAIOIIETO BO3/IEHCTBUS
o0y4yeHMs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HaHUS TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHUI MIKOJIbHUKA, HEHTPAJIbHBIM SJPOM €r0 HAy4HOI'O MUPOBO33PEHHUS .

esin 1 0CO0EHHOCTH U3YyUYEeHHSI Y4e€OHOTI0 IpeaMeTa

K HampaBiieHHio mnepBOCTENEHHONW 3HAYMMOCTH IPH pealn3alud o0pa3oBaTeNlbHbIX
Gyakuuit nmpenMera «XuMHS» TPAAUIMOHHO OTHOCAT (OpMHpOBAHHE 3HAHUH OCHOB
XUMHYECKOHN HAayKH KakK obacTu COBPEMCHHOT'O €CTECTBO3HAHUA, HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU
YeJI0OBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOH KYNBTYpHI. 3ajada MpeaMeTa COCTOHMT B
(GOpPMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHWM — BaXKHEUIIMX (PAKTOB, MOHSATHUN, 3aKOHOB U
TEOPETUYECKUX MOJOKCHUH, JTOCTYIHBIX 0000LIEHHH MHPOBO33pPEHUECKOTO XapakTepa, sI3bIKa
HAayKH, 3HaHHW O Hay4YHBIX METOJaX M3Yy4YCHUs BEIIECTB M XUMHYCCKUX PEaKIHid, a TakkKe B
(GbOpMUPOBAHNUU U PA3BUTUN YMEHUH M CIIOCOOOB ACSITEILHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,
HaOJIIOJICHHEM W IPOBEACHHEM XHMHUYECKOTO OKCIEPHMEHTA, COOJIOJICHHUEM IPaBUII
Oe3omacHoro oOpaiieHuss ¢ BEUIeCTBAMH B IOBCETHEBHOM kHu3HH. Hapsny ¢ stum 1enu
U3y4eHHs MpeaMeTra B IPOrpaMMe YTOYHEHBI ¥ CKOPPEKTHPOBAHBI C YYETOM HOBBIX



IPUOPUTETOB B CHCTEME OCHOBHOTO oOmiero oOpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYUMOW TMPU3HAETCS HAIMPABJICHHOCTh OOYYEHHs] Ha Pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH,
dopmupoBaHue e€ MHTEIUIeKTa U 001Iel KyabTypbl. OOyueHHEe YMEHHUIO YUUTHCS U MPOJOKATh
cBOE¢ oOpa3oBaHHE CAMOCTOSITENILHO CTAHOBUTCS OJHOW M3 BaXKHEHIIMX (YHKIUN yueOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM NpU U3YYEHUH IIPeaMeTa B OCHOBHOM IIKOJIE IOMUHHUPYIOIIEE 3HAUCHHE
IPUOOPETHN TaKUE LIETH, KaK:

* opMUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K caMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIIbHOMY IPHHATHIO PpEIICHUH, CHOCOOHOW aJanTHpOBATHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

* HaNpaBICHHOCTh OOYyYEHUS Ha CHCTEMATHYEeCKOe TMPHOOIIEHHE Yydyaluxcs K
CaMOCTOSITENIbHOM ~ [MO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(OPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XMUMHH,

» o0ecrieueHUEe YCIOBUHM, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOYYAIOUIUMUCS OIBITA
pa3HOOOpa3HON AESITEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KJIFOUYEBBIX HABBIKOB (KIIIOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

* (hopMHupoBaHHE YMEHHMH OOBSACHATH M OLICHMBATh SIBJICHUS OKPY’KAIOLIEro MHpa Ha
OCHOBaHUU 3HAHUU U OMBITA, OJYYCHHBIX MPU U3YUYECHUU XUMUU;

* popmupoBanue y 00ydaromuxcsi TyMaHUCTUYECKHX OTHOIICHUN, TOHUMAHUS IEHHOCTH
XUMHUYECKHX 3HAHWM A1 BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJISAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAKOIIECH MPUPOIHOMN
Cpelibl;

* pa3BUTHE MOTHBAIIMKM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOII U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOGHHs OOIIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIST U HANIPABIEHHOCTH JabHEUINIET0 00yUIeHUSI.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmero oOpa3zoBaHusi «XuMHS» TpHU3HaHA OO0A3aTEIbHBIM YYEOHBIM
OpeIMETOM, KOTOpPBbI BXOAUT B COCTaB IpeaMeTHON oOnactu «EcTecTBeHHO-HayuHbIE
MpeAMEThI». YUEeOHBIM IIJITaHOM Ha e€ M3ydeHue oTBeAeHO 138 ydeOHBIX 4acoB — MO 2 4 B
Hezenmo B 8 M 9 Kilaccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus M0 rogaM 00y4eHUs

(mpakTuueckas 4acTh y4eOHOro coJlepKaHus npeamera yCWJIEHA
MaTepualbHOTEXHHUUECKONM ©Oa3oif neHtpa «Touka pocra» / JAETCKOro TEXHOIMapka
«KBaHTOpHYyM», HCHONB3yeMOro MJs pealu3alud 00pa3oBaTENbHBIX NPOTrPaMM B paMKax
MIPENO/IaBaHuUsT XUMUH )
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Beeoenue

Uro uzyuaetr xumus. [IpocTsie u cioxHbie BemecTBa. CBONCTBA BEIIECTB. XUMUUYECKHI
aneMeHT. DopMbI CYIIECTBOBAHUS XMMHUUECKOTO AJIEMEHTa. XUMUYECKUE SIBJICHUS, UX OTIMYUE
0T (¢u3NMYecKux sBIEHUNA. JIOCTMKEHHS XMMHUM W MX TpaBWIBHOE HCIOJb30BaHue. Mcropus
BO3HHUKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBICHUHM XUMUYECKOU
Haykd. OCHOBHBIE 3aKOHBI XMMHHU. OOlIee 3HAKOMCTBO CO CTPYKTYpOH MEpHOANYECKOM
Tabnuupl: nepuoabl W rpynnbl. Tabmuna JI.M. MenneneeBa kak crpaBoO4HOE MOcoOHe st
MOJyYeHUs] CBEIEHUH O XUMHUYecKuX 3neMeHTax. OO003HaYeHHe XHUMHUUYECKUX 3JIEMEHTOB.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKHX 3JieMeHTOB. TaOnuia MenjaeneeBa Kak CIpaBOYHOE
nocoOue JUIs MOMyYeHUsI CBEIEHU 0 XMMHMYECKUX dJIeMEeHTaX. XUMuueckas Gopmyina, HHACKC,
K03 uuneHT: 3anucu u yreHue Gopmyn. Macca aToMoB U MoJieKysl. OTHOCUTENbHAsT aTOMHAast
Macca. OTHOcUTENIbHAs MOJEKyJsIpHas Macca. Pacuer MaccoBOM J0IM XMMHUYECKOTO AJIEMEHTA
o ¢popMyIie BEIIeCTRA.

Amompl Xumuueckux 31eMeHmos



JlokaszarenbcTBa CIOKHOCTH CTpoeHus atoMoB. OmbiTel Pesepdopna. [lnanerapnas
MOJZIeJIb CTPOEHHUSI aTOMOB. XapaKTEpPUCTHKA HYKJIOHOB. B3aMMOCBS3b NOHATHH: IIPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBpEMEHHOE OINPEIEIIEHUE MOHATUSA «XUMUYECKHUI 3JIEMEHT).
M3MeHeHus, TPOUCXOASAIINE ¢ YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEMTPOHOB B COCTABE ATOMOB
XUMHYECKMX DJIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOIO  3JIEMEHTA.
XapakTepucTuKa 371eKTpoHOB. CTpoeHHEe 3IIEKTPOHHBIX 000J04YeK aTOMOB 51eMeHTOB. [loHsaTne
0 3aBEpLICHHOM M HE3aBEPLICHHOM JJIEKTPOHHBIX (IHEPreTMUYECKUX) ypOBHAX. Pacrionoxenue
JJIEKTPOHOB HAa DHEPreTHMYECKHUX YPOBHAX, AaTOMBl METAUIOB M HeEMeTauioB. MoHsl
II0JIO’KUTENbHBIE U oTpULlaTeabHble. [loHsTHe noHa. MIoHBI, 00pa30BaHHBIE AaTOMAMU METAJNIOB U
HemeTaiioB. IToHATHe 00 MOHHOM CBsI3U, CXeMbl 00pa30BaHMsA HMOHHBIX coeAMHEHHH. Cxembl
00pa3oBaHUsl MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBbIEe (popmyinbl. KoBaneHTHas monspHas U
HemoJsIpHasi XuMuueckue cBsi3u. Cxembl oOpazoBanus mosiekys coenunennii (HCI, H,O, NHs u
Ip.). DIACKTPOHHBIE W CTPYKTYpHBIC (popmyibl. CxeMbl 00pa3oBaHUS ABYXAaTOMHBIX MOJICKYI
BOJIOPOJIa, XJOpPa, CEephbl, a30Ta WU JAp. DIEKTPOHHbIE U CTPYKTypHbIe (opMmyibl. KpaTHocTh
XAMHYECKOU CBsi3U. [loHATHE O MeTayuMyeckor cBsA3W. EnuHas mpupona XUMUYECKOW CBS3H.
[Tonsatue 06 arom-uonax. Ilonsrue 00 00OOIIECTBIEHHBIX 3JIEKTPOHAX. BrlnoaHeHne
yIpa)XxHEHU, TOAr0OTOBKA K KOHTPOJIbHON padoTe.

Ilpocmuie eeujecmea

XapakTepucTuKa IOJIOKEHUS AJIEMEHTOB-METAINIOB U HeMeTaioB B [lepnomgmueckoit
cucreme. CtpoeHue ux aromoB. dusnueckue CBOKWCTBA METANIOB U HEMETAJIOB — IIPOCTBIX
BellecTB. Pacuer OTHOCUTENBHOM MOJIEKYJISIpHOM Macchl (MOBTOpeHue). AJIoTponusi Ha
npuMepe ojoBa, (ocdopa, kuciaopoaa u yriaeponaa. KonmuectBo BeliecTBa M €JUHMIBI €ro
U3MEPEHUS: MOJIb, MUJIJIUMOJIb, KUI0oMoJib. [TocTosiHHas ABoraapo. PacueT MoieKkyIsspHbIX Macc
BEIIECTB MO MX XUMHUECKUM (opmyraM. MWIIMMONSIpHas W KWIOMOJSpHAas Macchl.
BrInonHenue ynpaxHEHH ¢ UCIIOIb30BAHUEM TOHATHH «I1I0CTOSIHHAsE ABOTaIpo», «KOJIMYECTBO
BEIIIECTBA», «Macca», «MOJisipHas Macca». OOoOlIleHHe M 3akpelyieHue 3HaHWHW 10 TeMme
«KonmnuecTBo BelecTBa», pelieHUe dKCIIEPUMEHTANIbHBIX 3a7a4. [loHATHE 0 MOJIsIpHOM 00BEMe
ra3oB. HopmanbHble ycioBus. MMUIUTMMOJSPHBIM W KUJIOMOJSPHBIA 00BeM. Beimonnenue
VIOPaXHEHUH C HCIOJIb30BAHUEM TOHATUH «MOJSIPHBI 00BEM», «KOJIMYECTBO BELIECTBAY,
«Maccay, «MosspHas Macca». O6001IeHre U 3aKperieHre 3HaHUH Ha TeMy «MospHbIi 00beM
ra3zoB», pellleHUe SKCIePUMEHTANbHbBIX 3a1a4. O0001IeHNe U cucTeMaTu3alus 3HaHuil. Pernienne
3a/1a4 U YIPaXHEHUH C UCIIOJIb30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM», «IIOCTOSTHHAsT ABOTaIpo».

Coedunenun XumMuueckux 371eMeHmo6

[lonsitTue o crenenu okucieHus. OmnpeneneHUe CTENEHU OKUCIEHUA Mo ¢dopMyiam
coeaunenuii. CocraBnenue (GopMysn OWHAPHBIX COEAMHEHUH, OOIMil croco0 WX Ha3BaHUU.
Oxcupnpl. CocraBnenue ux Gopmyn u HazBaHuil. Pacuetsl mo ¢opmynam. CoctaB U Ha3BaHHS
OCHOBaHUH, ux KJIaccupukanus. Pacuetst 1o bopmynam OCHOBaHUH.
[Mpencrasutenu: NaOH, KOH, Ca(OH), Pacuerst mo ¢opmynam ocHoBanuii. CocraB u
Ha3BaHUS KUCIIOT, UX Kiaccudukamus. Pacuersr mo popmynam xucnot. [IpeacraBurenu KUCIOT.
Pacuetsr mo ¢opmynam kucinor. CoctaB M HaszBaHus cojiedl. Pacuersl mo Qopmynam comeit.
[MpencraBurenu coneii: NaCl, CaCO3; Caz(PO4),. Pacuerst o ¢popmynam coneii. [IpoBepounast
paboTa 1Mo OCHOBHBIM KJlacCaM HEOpraHMYecKHX BemiecTB. PacdeTsl mo ¢opMyliaM OCHOBHBIX
KJIACCOB ~ HEOpraHMYecKMX  BemecTB. AMQoTepHble ¥  KPUCTAUIMYECKHE  BEIIECTBA.
Kpucranmnnueckue pemetku. [IoHATHS 0 MEKXMOJIEKYJIIPHOM B3aUMOJIEHCTBUY U MOJIEKYISIPHON
KpUCTAJIIIMYecKOoN pemeTke. CBONCTBA BELIECTB C 3TUM THUIIOM pelieTkd. CBOWCTBA BELIECTB C
pa3HbIM THUIIOM KPHUCTAJUIMUYECKUX PpEHIeTOK, MX MPUHAIJIEKHOCTh K pa3HbIM KiaccaMm
COCIMHEHUN. B3auMOCBSA3b THUIIOB KPUCTAUIMYECKUX PELIETOK U BHUJOB XUMUYECKOU CBS3H.
[ToHATHS O YNCTOM BEIECTBE U CMECH, UX OTIINYMA. [Ipumepsl KUAKUX U ra3000pa3HbIX CMECEN.
Crioco0Ow1 paznenenusi cmeceid. [IoHATHS 0 JOTU KOMIIOHEHTa cMecH. BhIUrclieHue ee B CMeCH |
pacyeT Macchl UM 00bEMa BEIIECTBA B CMECH IO ero joje. Perienue 3a1a4 u ynpaxHeHUH Ha



pacueT monu (MaccoBOW WM OOBEMHON) U HAaXOXACHHE Macchl (00beMa) KOMIIOHEHTAa CMECH.
BelnonHenue yrpaxxHeHU! U pelIeHne 3a1au.

H3zmenenusn, npoucxooaujue c geujecmeamu

CrocoObl OUMCTKM BEUIECTB, OCHOBaHHbIE Ha MX (U3MUecKux cBoMcTBax. OdyucTKa
MUTHEBOW BOJBI, Teperonka HedTu. [loHSATHE O XMMHUYECKUX SIBICHUSX, MX OTIHYHE OT
¢buznueckux. I[lpu3Haku M yclIOBUS NPOTEKAaHUS XMMHUYECKUX peakiuil. Peakuus ropeHwus.
KonnuecTBeHHas CTOpoHA XMMHUYECKUX PEaKIUid B CBETE YYeHHs 00 aToMax W MOJIEKYJax.
3HayeHue 3akoHa coxpaHeHus macchl BemectB. Pons M.B. JlomonocoBa u JI. JlanbToHa B
OTKPBITUM U YTBEPKJICHUM 3aKOHA COXPAHEHHs Macchl BemecTB. [loHsATHE O XUMHUYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOM 3alMcHU XMMHUYECKOH peakiuy ¢ MOMOIIbI0 XUMUYECKUX (HOPMYIL.
3HayeHne MHICKCOB M Kod(dummentoB. CocTaBieHHE YpaBHEHMH XWMHUYECKUX PEAKIUU.
Pemenne 3amay Ha HaxOXICHHE KOJIMYECTBA, MAcChl WM OObEMa MPOAYKTAa PEAKIHUU IO
KOJIMYECTBY, Macce WM 00beMy MCXOIHOTO BemlecTBa. Te e pacueTsl, HO C UCIOJIb30BaHUEM
MOHATUS «HOJs» (MCXOTHOE BEIIECTBO JAaHO B BHJIE PacTBOpa 3aJaHHOW KOHILEHTPALUU WIIH
COJIEPKUT OIpEEIICHHYIO JI0JII0 NpUMeceit). Perienne skcrepuMeHTaabHbIX 331a4, 3aKpeIIeHne
3HaHUH 10 TeMe «XHUMHUYeCKue ypaBHEHHUs». CYIIHOCTh peaKUui pa3iioKEeHUs U COCTABJIECHUE
YpaBHEHUN DPEaKIUi, NPOJEIaHHBbIX yuHuTesneM. [IoHsATHE O CKOPOCTM XMMHUYECKUX pPEaKIMil.
Karanuzatopel, ¢epmentsl. CymHoOcTh peakiuii coeauHenus. (CocTaBiieHHuE ypaBHEHUI
peakiui, npoaenaHubix yuuteneMm. CyniHocTh peakuuii 3amenienus. CocTaBieHue ypaBHEHUN
peakuuii, NpOAENIaHHBIX Y4yuTelNeM. Ps akTMBHOCTM METAJJIOB, €r0 HCIOJIb30BAHHUE IS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH TIPOTEKAHHUSI PEAKIUN MEXAy MeTallaMH M pacTBOpamMu
KHUCJIOT. Peakiiuu BBHITECHEHHUS OJTHUX METaJUIOB M3 PACTBOPOB UX COJIEH JPYTMMHU METaJlJIaMU.
CymHocTts peakiuii ooMeHa. CocTaBieHHE YpaBHEHHMI pPEaKUWi, MPOACTAHHBIX YYHTEICM.
Peaknun HelTpann3anuu. YClIOBUS TEUEHUs PEaKLUUd MEXIY pacTBOpaMu KUCIOT, IIEJIOYEd U
coyiei 0 KoHIMa. TUmbl XMMHYECKUX pPEaKiui (M0 MPU3HAKY «UUCIO M COCTaB HCXOIHBIX
BEIIECTB U MPOJYKTOB pEaKIMU») Ha MpUMEpe CBOWCTB BOJBL. Peakuust pa3ioxeHUs —
AJIEKTPOJIN3 BOJBI. Peakiuu coenuHeHus — B3aUMOJEHCTBHUE BOJABI C OKCHIAAMH METaUIOB U
HeMeTauioB. [loHATHE «TUAPOKCHABI». Peakuuu 3aMelieHuss — B3aUMOJECHWCTBHE BOJABI C
HICJIOYHBIMH U IEJIOYHO3EMENbHBIMU MeTa/utlaMu. Peakium oOmeHa (Ha mpuMepe THAPOJIH3a
cynbdarta amoOMUHHMS U KapOuna kanbius). Pemenwe 3amad u ynpaxHeHuil. [loaroroBka k
KOHTPOJIbHOM padore.

Ilpocmeiiwiue onepayuu c eeuwecmeamu (XumuuecKuili NPaKmMuKym)

[IpaBuia TexHUKH O€30MACHOCTH MPU OOpalIEHUH C Ja0OPATOPHBIM O00OPYAOBAHUEM,
npu paboTe B KaOMHETe XUMHUH. 3HAKOMCTBO € J1abopaTopHbIM 000pynoBanueM. dusznueckue u
XUMUYECKHE PEAKIMU MpU TOpeHuHu cBeur. KadyecTBeHHBIN cocTaB mouBbl. Cpena MOYBEHHOTO
pactBopa. AHanu3 BoAabl. [Ipo3paunocTs BOAbl. [Ipu3HaKM XMMHUUYECKHX pEaKLMi: BbIIEIECHUE
rasa, BBITMIQJICHUE OCaJKa, M3MEHEHHE I[BeTa BemecTB. KauecTBeHHble peakiuu. [Ipurorosnenue
pacTBOpa caxapa M pacyeT €ro MacCoBOH /10U B PacTBOpE.

Pacmeopenue.  Pacmeopvi.  Peakuyuu  uonnoco  oomena.  OKuciaumenvno-
60ccmanogumenbHovle peakyuu

PactBopel. @usnueckas M XUMHUYECKas TEOPHUsl PACTBOPOB. TeruiOBbIE SBIEHHUS IPHU
pacTBOpeHHH. ['mapaTbl W KpPUCTAJUIOTHAPATHI, KPUCTAUIM3AIlMOHHAs Boja. HacklieHHslie,
HEHACHIIICHHBIC, TIEPECHIIEHHBIE PACTBOPHL. XOPOIIO PACTBOPUMBIC, MAJIOPAaCTBOPUMBIC U
MPaKTUYECKH HEPACTBOPUMBIE BEILIECTBA. DIEKTPOJIUTHI U HEINEKTPOIUTHI. DIEKTPOIUTHIECKAS
JTUCCOIMAISA U acconuanusi. MexaHu3M HUCCOIMAIIMY BEIIECTB C PAa3IUYHBIM THUIIOM CBSI3H.
CremneHb AMeKTpoNUTHYECKON qucconuanuu. CUIbHBIC U CIa0BIe SJIEKTPOIUTHI. DIEKTPOIUTHI U
HEIJIEKTPOJIUTHI. MeXaHu3M JHUCCOIMAIIMU BEIIECTB C PAa3IMYHBIM THUIIOM CBsi3u. CTemneHb
ANIeKTpoNUTHYecKol auccornmanuu. CuiabHbIC U clia0dbie 31MeKTpoauThl. MoHbl. CBOICTBA HOHOB.
Knaccudukanmst HoHOB 110 cocTaBy (IIPOCTHIE U CIOXKHBIC), 1O 3apsiay (KaTHOHBI U aHUOHBI), 110
HAIMYHUIO BOJHON 000JOYKH (THAPOTHPOBAHUE U HETUAPOTHUpOBaHUE). OCHOBHBIC MOJIOKEHUS
TOJI. Peaknuu B BOJHBIX pacTBOpax 3JIEKTposMTOB. HeoOpaTuMmblie u 0OpaTUMbIe PEaKIIUH.
MornekynsipHOE W HMOHHOE ypaBHeHHE peaknuii. Peakmum wuoHHOro oOmena. Peaknuu



Heirpanuzaun. Kucnorel. MXx knmaccudukanus mo pa3nuyHbIM npusHakaMm. OmpeneneHue
KHCJIOT KaK 3JIEKTPOJIMTOB, UX AUCCOLManusd. B3auMonencTBUe KUCIOT ¢ METAJUIAMH, YCJIOBUS
TEUEHMsI ITUX PEAKLMH. DIEKTPOXUMHMUECKUN psJl HaNpsHKEHUs MeTauioB. B3aumoneicTBue
KHCIIOT C OKCHJIAaMHU METaUIOB M OCHOBaHMsAMM. Peaxkumm HeilTpanusauuu. B3aumoneincrsue
KHUCJIOT C COJISIMM. 3allMCh YPaBHEHUN peaklUi (MOJEKYJISIPHBIX U HOHHBIX) C MCIIOIb30BAHUEM
TabIUIBl pacTBOpUMOCTH. OmnpeneneHue OCHOBAaHMH Kak 3JIEKTPOJMTOB, HUX JHUCCOLUALIMSL
Knaccudukanus OCHOBaHHMI MO pa3IMYHBIM TpHU3HAKaM. B3auMoJeiCTBHE OCHOBAaHUU C
KuciioTaMu (ToBTOpeHue). BzammonelictBue mienouedd ¢ coimsimu  (pabora ¢ Tabiunei
pacTBOPUMOCTH) M OKCHJIAMU HEMETAIUIOB. Pa3iiojkeHne HepacTBOpUMBIX ocHoBaHMH. CocTaB
OKCHJIOB, UX Kiaccu@ukanus. CBONCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB. OnpeseneHue coyei
KaK »JJIEKTPOJIMTOB, MX auccoumanus. Knaccupukamus coneit. B3ammopelicTBue comeit ¢
MeTaJulaMl, OCOOCHHOCTM 3THX pEaKkIMi M B3auMMOJAEHCTBHE coslel ¢ coisiMu (pabora ¢
Tabyuuel pacTBopuMocTH). B3aumopelicTBue coieil ¢ KUCIOTaMu U LIeJIo4aMu (IIOBTOPEHUE).
[TonsiTE O T€HETUYECKOW CBSI3M M I'€HETUYECKUX PslaX METAIJIOB M HeMeTayuloB. Paznuunbie
NpU3HAKH KJIACCUPUKAIMM XUMHYECKUX peakuuil. OmnpeneneHue CTeNeHed OKHCICHUs
3JIEMEHTOB, O0pa3yloOIMX BellecTBa pa3nuyHbIX KiaccoB. Peakuuum OBP. Ilonstue o006
OKHUCJIUTEJIE U BOCCTAHOBUTENE, OKUCIEHUN U BOCCTAHOBJIEHMU. PelieHne pacueTHbIX 3aj1ad Io
YPaBHEHHUSAM, XapaKTEPU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COEIMHEHUH, W BBINOJIHEHHE
OCHOBHBIX KJIaCCOB COEJMHEHHMM JTOro IUIaHa Ha TEHETHYEeCKylo cBs3b. lloaroroBka k
KOHTPOJIbHOM paboTte. ITorosas KoHTposbHas paboTa.
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Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CtpoeHue aToma, XapakTep MPOCTOTO BEIIECTBA; CPAaBHEHUE CBOMCTB MTPOCTOTO BEIIECTBA
CO CBOMCTBaMH MPOCTBHIX BEIIECTB, OOPA30BAHHBIX COCEIHUMH TO TEPUOAY W TMOATPYIIE
AJIEMEHTaMH; COCTaB M XapaKTep BBICHIETO OKCHAA, THUIPOKCUIA; COCTAB JIETYYEro BOJOPOJHOTO
coenuHeHus: (s Hemertamuia). CBoicTBa 2eKTpoiauToB B cBere TOJl. ['eHeTmueckue psiabl
MeTanna W Hemerauia. CamocTosiTenbHas padoTa ¢ ydalUMUCS. 3aKperieHue Marepuana.
[TonssTe o mnepexoAHbIX »dieMeHTaX. AM@OTepHOCTb. ['eHeTHueckuil psJ NEepexoaHOTo
sanemenTa. Ilepuoanuecknii 3akon u [lepuonnueckas cucrema, crpoerure atoma. 3uadenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TIOJOKEHHUS DIIEMEHTOB-METauioB B Ilepuonnyeckor cucreme.
CrpoeHue aToMOB MeTauIOB. MeTauIMuecKue KPUCTANIMYECKHUE peleTku. Meramnnueckas
XUMHUYECKasl CBSI3b. XapaKTEPUCTHUKA OOIIMX XMMHUYECKHUX CBOMCTB METAJIOB HA OCHOBAHUU UX
MOJIOKEHUST B DIIEKTPOXMMHUYECKOM psIy HaNpsHKEeHW B CBETE TMPEJCTaBICHHA 00
OKHCITUTETFHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpoIHbIE METaUThl U OCHOBHBIE COSTMHEHUS
MeTaJuioB B npupojae. Baxueitmue pyasl. [loHsTHE 0 METAITYprUu U €€ Pa3HOBUIHOCTSIX: TUPO-
, TUZIPO-, nekTpoMeTautyprun. Kopposust metaiioB. CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HUH.
OcoOenHocTH (PU3UYECKMX W XUMHYECKHX CBOMCTB IIETOYHBIX METANIOB. BakHeline
COCIMHECHUS IIEJIOYHBIX METAJUIOB: IIEJIOYH, COJM; WX CBOWCTBAa W mpuMmeHeHue. OOmas
XapaKTePUCTUKA METAJIJIOB BTOPOWM TPYIIIBI TJIaBHOW MOATPYIIBI, OCHOBHBIE (DHU3HUECKHUE U
XUMHUYECKHE CBOMCTBA IIEIOYHO3EMENbHBIX MeTaioB. BaxHeimme coemunenus Caum Mg, ux
npuMeHeHue. Ponb KanmbIius M MarHusi B KUBBIX opranu3max. CTpoeHue atroma, GU3NYECKUE U
XuMHudeckue cBouctBa. I[Ipumenenne amtomunusg. CoOeOUHEHUS aTIOMUHUS — OKCHUIbBI M
TUAPOKCUIBI, KX aM(POTepHOCTh. BaxkHeiime conu anroMiuHuS. 3aKperuieHne U CHCTeMaTH3alus
3HAHWH 110 TJIaBe MEePBOM: 00IIas XapaKTEPUCTHKA METAIIOB, XHMHUYECKHUE CBOMCTBA METAJLIOB.
Pemienne »skcnepuMEHTANIbHBIX 3aja4, pelnieHue ypaBHeHuil. CTpoeHue arToma Kelesa.
®dusnyeckue W xXuMU4Yeckue cBoicTBa. Ilpumenenue xene3a. CoemamHeHus sxenesa |l u
xenesa [II. 'enernyeckue psaapl. KauecTBEeHHbIE peakIIMM HAa MOHBI JKEJIE3a.

Ceoiicmea memannioe u ux coeOUHeHull (Xumudeckuil npakmuxkym)(3 u).



PemreHne nenoyexk XuMUYECKUX IIpEBpallleHui 1o BapuaHtaMm. [IoBTropeHue Ha mpakTuKe
XUMHUYECKUX CBOMCTB METAUIOB. 3AKpEIUICHWE 3HAHUW IO PACIO3HABAHUIO M IOIYYEHHIO
BELIECTB, 3aKPEIJICHUE 3HAHUM 110 XUMUYECKUM CBOWCTBAM BELIECTB.

Hememannwt (26 u)

[Tonoxenne HemeramioB B Ilepuonmveckoil cucreme, OCOOCHHOCTH CTPOSHHS HX
atomoB. Pl D0. Kpucrainmyeckoe cTpoeHHEe HEMETAIUIOB — IPOCTBIX BEIIECTB. AJUIOTPOIHUS.
O30n. CoctaB BO3ayxa. @Pusznueckue CBOMCTBa HeMeTaiOB. OTHOCUTEIBHOCTH MOHSATUH
«METAI» U «HEMETAD». XUMUYECKHE CBOMCTBA HeMeTauioB. OKHUCIUTEIbHBIE CBOMCTBA:
B3aUMOJICHCTBUE C METaUIAMM, BOJOPOJIOM, MEHEe HIIEKTPOOTPULATEIILHBIMA METAIIIIAMU,
HEKOTOPBIMU CJIO’KHBIMU BEILIECTBAMH. BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIIIOB B PEAKLIUAX
C KHCIIOPOJOM, CJIOKHBIMU BEILECTBAMM-OKUCIUTEIAMU. MaKpO3JIE€MEHTbl U MUKPOIJIEMEHTBI.
Poib MUKpPO3JIEMEHTOB B )KM3HEIEATEILHOCTH PACTEHMI, )KUBOTHBIX U YeloBeKa. OpraHndeckue
BEIIeCTBa: Oenku, >KUpbl, yriaeBonabl. depmentsl. Buramunsl. ['opmonsl. Ilomoxenune B
[lepuonnueckoii cucreme J[. . MenneneeBa. CtpoeHue aromMa U MoJeKynbl. Puznueckue u
XUMHUYECKHE CBOMCTBA BOAOPOJA, €ro IMOJIydeHHe U npuMeHeHue. OOias XapakTepHUCTUKa
ranoreHoB. CTpoeHHE AaTOMOB TaJlOT€HOB, CTENEHU HX OKHCIeHUs. CTpoeHue MOJIEKYI
raJIOreHOB. ['aloreHsl — MPOCThIE BEIECTBA. 3aKOHOMEPHOCTH B U3MEHEHUM UX XUMUYECKUX U
bu3NYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEIMYEHHUS MOPAIKOBOTO HOMEpa XMMHYECKOTO
anemenTta. Kparkue cemeHus o xiope, Opome, mone, ¢grope. Ilomyuenue xiopoBogopoja.
XJ10poBOOPOA B MpHUPOAE. XJIOPOBOAOPOA U COJsIHAsA KHUCIOTA. XJIOPUJIbI, UX NPUMEHEHHUE B
HapoJHOM X03s1cTBe. [loydeHne raJoreHoB METOI0M NIEKTPOJIn3a. brosiorndyeckoe 3HaueHue
rajoreHoB M ux coeauHeHui. Ilpumenenue ranoreHoB. CTpoeHuE aromMa KHUCIOPOJA.
AmoTponusi KUCIOpoAa. XapaKTepUCTHUKAa XHMHUYECKUX CBOMCTB KHCJIOpPOJa B CBETE
npencrasienuii 06 OBP. Ilpumenenue kuciopoga. CtpoeHue aroma cepbl. AIIOTPOIUSL.
duznyeckue CBOMCTBa poMOMUYECKOil cepbl. XapaKTepUCTHKAa XMMHMUYECKHUX CBOMCTB CEphl B
cBere npexacraBieHuit 06 OBP. Baxselinme coeaMHEHHUs cepbl: CEpPOBOJOPOJ, CYIb(UIBL,
OKCHJIbl, CEpHUCTas KHUCJIOTa, CYyJb(UTHI; HUX CBONCTBA, MOJIY4YEHHE U NPHUMEHEHUE.
PazbaBiieHHast 1 KOHLIEHTPUPOBaHHAsL CEPHAsi KUCJIOTA, €€ CBOMCTBA, MOJyYeHHE U TPUMEHEHHE.
Peakuuu B3aumonelicTBus ¢ cepHoil kucioroil. Ctpoenne aromoB a3ora. CTpOeHHE MOJIEKYIIbI
azota. Pu3nyecKue U XUMHUYECKHE CBOMCTBA a30Ta B cBeTe mpenctaBienuit 00 OBP. Ctpoenue
MOJIEKYJbl aMMHaka. PU3ndyecKkue CBOMCTBA, MOJIyueHHe, cCOOMpaHue, pacro3HaBaHHE aMMHUaKa.
XUMHUECKHE CBOWCTBA aMMHAKa: BOCCTAHOBMTENbHbIE M 00pa3oBaHHWE HOHA aMMOHHS IO
JIOHOPHO-aKIeNTOpHOMY MexaHu3My. CoJli aMMOHHSA: COCTaB, IOJIy4YeHHE, (PU3NYECKUE U
xumuueckue corictBa. IIpencrasurenu. [lpumenenne B HapogHOM xo3sicTBe. OKCHIBI a30Ta.
A3oTHasi KuClOTa, ee cBoicTBa M mnpuMmeHeHue. Hurtpatsl, cenutpel. CTpoeHue aToma.
Annorponusi. CpaBHEHUE CBOWCTB M NMPHUMEHEHHE KpacHoro u 6Oenoro docdopa. XumMudeckue
cBorictBa (pocopa. Oxcun dochopa (V) u oprobochopnas kucinora. Comu oprodochopHOi
kucnotel. ®dochop B mpupone. DocdopHble ynaodbpenus. CTpoeHHEe aToMa Yriepoja.
AmnoTponusi, cBoiicTBa MoauduKauui — anmaza u rpaduta. VX npumenenue. AMopQHBII
YIJIEPOJ] U €r0 COpPTa: KOKC, caxa, IPEeBECHBIN yroyib. AJCOpOIMs U ee MPaKTHUECKOe 3HaAUCHHE.
Xumuueckue cBoicTBa yraepojaa. OKCHIIbI yriiepoaa, UX CBOMCTBA, NOJYYEHUE U IPUMEHEHHE.
CrpoeHne MOJIEKYIJl OKCHIOB yriepoja. YTrojbHas KUCIOTa U ee conu. Baxuelme kapOOHATHI:
KaJIBIMT, CO/a, TOTAlll — UX 3HA4YeHHE W NMpuMeHeHue. Pacmo3HaBanue kapOonatoB. Ilepexon
KapOOHAaTOB B TuApokapOoHaThl W oOparHO. CtpoeHue aroma. CpaBHEHHE €ro CBOWCTB CO
CBOMCTBaMM aToma yriiepona. Kpuctajmmmyeckwii KpeMHHI, CpaBHEHUE €ro CBOMCTB C
yrieponoM. [lpuponneie coenuHeHust KpemHus: SiOp,  CHIMKAaThl M aJFOMOCHJIMKATBI.
PasnoBugHOCTH CTekna, ero mnpoucxoxaeHue. I[lomyuenne nementa. IIpowsBoacTtso u
npUMeHeHue crekia, (apdopa, nemeHta. 3akperuieHHe M CHCTeMaTH3alus 3HAHUU MO TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJICHTHAs HEMNOJIApHAs XUMHYECKass CBA3b. PelneHune
OKCIEPUMEHTAIBHBIX 3aJad M ypaBHEHUH peakuuid. [lonroroBka K KOHTpPOJILHOW paboTe.
3akperuieHue W CHCTeMAaTH3allds 3HAaHUW TI0 TeMe: XUMHUYECKHe W (PU3UYECKHE CBOMCTBA
HEMETAJUIOB,  XUMHMYECKME  pEaKUuH,  KOBAJIEHTHas  MOJspHas  CBA3b.  PelieHue



HKCIEPUMEHTANBHBIX 3a/1a4 M ypaBHeHUH. [lonroToBka K KOHTpoOJIbHOW pabote. PaGora Han
OLIMOKaMHU.

Cesoilicmea Hememannoe u ux coeounenuii (3 u).

Pemenne skcnepumeHTanbHBIX 3amad 1o teme «lloarpynma kucimopona». PemeHune
AKCIEPUMEHTaIbHBIX 3a/1a4 1o teMme «lloarpymnmna azorta u yriepoja». 3aKkperieHue 3HaHUM 110
IIOJIyYEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eewjecmea (12 u)

BemectBa opranndeckue n Heopranudeckue. IIpuunHbl MHOrooOpasus OpraHHYeCKHX
coenMHeHUN.  BanenTHOoCcTb.  XMMMYECKOE  CTPOCHME  OPIaHMYECKUMX  COEAMHEHUM.
MosnekynsipHble U CTPYKTYpHbIE (POPMYJIbl OPraHMYECKUX COeAMHEHUH. ['omonornyeckuii psng
npenenbHbiX y/B. Paaukansl. M3omepsl n u3oMepus. Ou3nueckue M XUMHUECKUE CBOMCTBA.
Meran wu oJTaH: cTpoeHue MoOjeKyl. [openme wmeraHa u d3taHa. llpuMenenue weraHa.
XHUMHUYECKOE CTPOCHUE MOJIEKYJIBI dTUIIeHA. J[BOMHAs CBA3b. B3aumonelicTBue sTuieHa ¢ BOJOK.
[Tonmumepusanus stunena. [lonustunen u ero 3Hayenue. IloHsaTHE 0 MpeEIbHBIX OIHOATOMHBIX
CIUpTax Ha IpUMepe MeTaHoja W JTaHoja. TpexaromMHblii cnupT rauuepuH. OKHcIeHue
STHJIOBOTO CIIUPTa B YKCYCHBIM anbiaerufl. Ilonarue o6 anpaerupax. OKucieHue anpieruaa B
kuciaoty. OJIHOOCHOBHBIE HEMNpeeNbHble KapOOHOBBIE KHCIOTHI Ha MpUMEpPE YKCYCHOU
kucnotel. Ee cBoiictBa m npumeHenue. CrTeapuHOBas KUCIIOTa KaK IMPEICTAaBUTENb KUPHBIX
KapOOHOBBIX KHUCIOT. Peakums stepudukanmu. Ilonstie o cioxsbix d¢upax. [lonstue 06
aMHHOKHUCIOTax. Peakuuu nosnukonaeHcauuu. benku, MX cTpoeHHe M OMOJIOTHMYECKas poJib.
[lentuanast cBsA3p W nmosmmnentuabl. [lepBuuHas cTpykTypa OenkoB. buonorndeckue ¢yHkuum
6enkoB. CBoiicTBa OeNKOB M KauyecTBEHHble peakuuu Ha Oenku. [loHsTtue 00 yriaeBogax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemmonosza. Mx Ouosormyeckas poiib.
[Toumepsl NMpUPOAHBIE W CHHTETHYECKHE. Peakuuu noimMepusaluu U IOJIMKOHICHCALNU.
[InactMaccel M BOJIOKHA.  3akperjieHWe M cucTtemarusauus  3HaHuil.  Pemenue
DKCIEPUMEHTAIbHBIX 3a/1a4.

3akpennenue (6u)

OO6oOuieHne, 3aKperieHne M CUCTeMaTH3alMs 3HaHUM 1Mo Kypcy XuMuUM 9 Kiacca.
IToBropenne mnpoineHHbIx TeM: I[lepmogmueckuii 3axkoH u Ilepuoguyeckas cucrema, BHIBI
XUMHUYECKHUX CBA3CH M THUIIBI KPUCTAJIUIMUECKUX PELIETOK, TUIIBI XUMUYECKUX pEaKLUi, KIacChl
XAMHYECKHUX COCIMHEHUN. Pelllenne sKkcnepuMeHTalbHbIX 3a/1a4, PEIICHUE YPABHEHU PEaKIUM.

Meoscnpeomemmnuwie ceasu

Peanu3anuss MeXNpenIMEeTHBIX CBs3eM Npu u3ydyeHMH XuMuMM B 8 W 9 Kiacce
OCYILECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaKk W
HOHATHUH, SIBJISIOLIMXCS CUCTEMHBIMU JUISL OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIa
OOme ecTecTBEHHO-HAYYHBIC TOHSTHS: HAaydHBIA (DakT, THIIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpeHUe, MOJIeNb, SBJICHUE, MApPHUKOBBIA J(PQeKT, TexHoJorus, marepuaisl Dusuka:
MaTepHsi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, M30TOI, PAJUOAKTUBHOCTH, MOJIEKYJa,
DIIEKTPUUYECKUI  3apsl, TPOBOJHUKH, TOJYNPOBOIHUKH, JUAJIEKTPUKH, (POTOIIIEMEHT,
UH/INKATOp, BEIIECTBO, TeJO0, OOBEM, arperaTHoe COCTOSHHME BeIecTBa, ra3, pacTBOP,
pPacTBOPUMOCTh, KPHUCTATMUECKAsT PEHIETKA, CIUIaBbl, (DU3WUYECKUE BEITUYMHBI, €IHHUIIBI
U3MEpPEHUsi, KOCMHYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE3/bI, ConHue. buonorus: ¢orocunres,
IpIxaHue,  Ouocdepa,  IKOCHCTEMa,  MHHEpaJIbHbIE  yIOOpEHUs,  MHUKPOAJIEMEHTHI,
MaKpodJIEMEHThI, NMUTaTeNbHbIe BemiecTBa [eorpadus: atmocdepa, ruapocdepa, MHHEPAIbI,
TOPHBIE MTOPO/IBI, TIOJIE3HBIE HCKOTIAeMBbIE, TOTUTHBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

Juunocmnuwvie pesynomamur  Obyuarowjuiica  noayuum  603MONCHOCHL 01
dopmuposanusn cnedyrouwgux auunocmuvix YY/I:



. oTpesieIeHue MOTHBALIMY U3y4YeHUsl y4eOHOro MaTepHraa;

. OLICHUMBAHKME YCBAaMBAaeMOro y4yeOHOro marepuaina, UCXOAs M3 COLMAIbHBIX U
JUYHOCTHBIX LICHHOCTEH;

. HOBBIIIIEHHE CBOETO 00Pa30BaTEILHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3YyUCHHIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUM, CB3aHHBIX C Pa3BUTHEM XUMHH U OOLIECTBA;

. 3HAHUE IIPABUJI IIOBEJICHUS B YPE3BBIYANHBIX CUTYALUAX;

. OLICHUBAHHE COLMAIbHON 3HAYMMOCTH TPO(eccuii, CBA3aHHBIX C XUMHUEH;

. BJIaJICHHE MpaBWIaMU 0€3011aCHOr0 OOpaleHHsl ¢ XMMHUYECKUMHU BELIECTBAMHU U

000py1I0BaHUEM, TTPOSIBJICHUE IKOJIOTHUECKON KYJIBTYPHI .
Memanpeomemmnuie pe3yibmamaol

PeryasituBHbIe

Obyyarowuiics noxyyum 603MONCHOCHb Oisl POPMUPOBAHUS CIEOVIOUUX PecYIAMUBHBIX
YVI:

. LeJienojaraHie, BKJIIOYash IIOCTAHOBKY HOBBIX Liesed, mpeoOpa3oBaHue
IIPAaKTUYECKOW 3aJa4d B IIO3HABATEIBHYIO, CaMOCTOSITENIbHBIM AHAIW3 YCIOBHM JIOCTUKEHUS
LeJId Ha OCHOBE YY€Ta BBIACICHHBIX YYHUTEIEM OPHUEHTHPOB JEHCTBUS B HOBOM Y4eOHOM
MaTepuae;

. IUTAHUPOBAHKE MTYTH JOCTHKEHUS 1IeTeH;

. yCTaHABJICHUE IICJICBBIX MPHOPHUTETOB, BBIJACIICHUE AIIbTEPHATHBHBIX CIIOCOOOB
JOCTMDKCHHMSI IeId W BBIOOp HambOosee 3¢GEeKTUBHOrO cmocoba; ° YMEHHE
CaMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE BpEMs M YIPABIATh UM, ° YMCHHE TPHHUMATH
pelieHus B MpoOJIeMHON CUTYaIlNH;

. MMOCTAHOBKA YYEOHBIX 3a7ad4, COCTaBJICHUE IUIaHA W IIOCJIEIOBATEILHOCTH
JEeUCTBUI;

. OpraHu3aIys padoyero MecTa Py BBITOJIHEHUU XUMHUYECKOTO IKCIICPUMEHTA,

. MPOTHO3MPOBAHKUE PE3yIbTaTOB OOYUYEHMsI, OLICHHBAHWE YCBOCHHOTO MaTepHaa,

OIICHKA Ka4dyeCTBa U ypOBHSI HOJ'Iy‘-IGHHBIX 3HaHHI>'I, KoppeKum{ IJIaHa " cnoco6a I[Gf/iCTBI/IfI HpI/I
HeoOxoaumoctH . [lo3HaBatensubie OOyJarOmuiics TOTYYUT BOZMOXKHOCTE ISl (hOpMHUpOBaHUS
CIEAYIOIIMX MTO3HABaTENbHbIX Y'Y /1:

. MIOUCK U BBIJIeNICHHE HH(POPMAaLIUY;

. aHaJu3 yCJIOBUM M TpeOOBaHMIA 3a7a4yu, BHIOOP, COMOCTaBICHUE U 0OOCHOBAHUE
crocoba pelieHus 3a1auu;

. BBIOOp HamOosiee 3((PEKTUBHBIX CMOCOOOB pEIIEHUs 3a/ladyd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBIJKEHHE U 000CHOBaHHE TUIIOTE3bl, BBIOOP crioco0a e€ MpoBepKH;

. CaMOCTOSITENIbHOE CO3JaHHE AITOPUTMA JIEATENbHOCTH NpPU pelieHHH MpolieM
TBOPYECKOTO M MTOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOICTBaM;

. OTIMCHIBAHUE CBOWCTB: TBEPIBIX, JKUAKHIX, Ta3000pa3HBIX BEUIECTB, BHIICICHAE UX
CYIIECTBEHHBIX ITPU3HAKOB;

. n300paXkeHre cocTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX POPMYIT U
CYIIHOCTH XMMHUYECKHX PEaKIiil ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

. MIpOBE/ICHNE HAOIOICHHH, OTTMCaHUE TPU3HAKOB U YCIIOBUH TEYCHUST XUMUICCKUX

peakiuii, BHIOJHEHUE XUMHUECKOT0 SKCIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HAOII0OJCHUN
3a SKCIEPUMEHTOM, pelIeHHE 3ajay, MOJyYeHHE XUMHUYECKOM HHGPOpMAlMU U3 PA3IUYHBIX
HUCTOYHUKOB;

° YMCEHHUEC OPTaHHU30BBIBATE UCCIICAOBAHNE C LCIBIO IIPOBECPKU T'HITOTE3;
° YMCHHC CJIaTh YMO3AaKJIHOUYCHU A (I/IH,Z[yKTI/IBHOC u 1o aHaHOFI/II/I) " BBIBOJIBI;
° YMCHUC 0O0BEKTHUBHO OLICHUBATh I/IHq)OpMaHI/IIO O BEUIECTBAX H XHMHUYCCKHUX

npolieccax, KpUTUYECKH OTHOCUTHCS K TICEBJOHAYYHON MH(DOPMAITUH.



Kommynukamuenuie
Obyyarowuiics  noayuum  803MONCHOCMb Ol (popmuposanus  Cledyiouux
Kommynuxamusnvix YV/I:

° IIOJIHO€ W TOYHOC BBIPa)XCHUC CBOUX MBICJIEH B COOTBETCTBHH C 3aJjadaMu U
YCJIOBUSAMU KOMMYHUKAIIUU;
° ACKBATHOC HCIIOJIB30BAHUC PCYCBBIX CPEACTB AJId Yy4acTusd B AWCKYCCHU H

apryMEHTalluu CBOCH MO3UINH, YMEHUE MIPEACTABIATh KOHKPETHOE COAECP)KaHUE C COOOIICHUEM
€ro B IMMCbMEHHOW U YCTHOH (hopMe, OTpeie]ieHrue CIIoCO00B B3aMMO/ICHCTBHSI, COTPYTHHYECTBO
B TIOMCKE 1 cOope nH(pOopMaInu;

. orpeneieHue Ccroco0OB B3aWMOJICHCTBHSI, COTPYIHUYECTBO B IOHMCKE M cOope
uHpOpMaLUK, YYacTHEe B JUalore, IJIAHUPOBAHUE OOLIMX CIOCOOOB pabOoThI, IMPOSBICHUE
YBKUTEILHOTO OTHOIICHHS K JIPYTUM YUaIIUMCS;

. OIMCAaHHWE COJCPKAHUS BBIMOJIHAEMBIX JCHCTBUH C LENbI0O OPUEHTUPOBKH B
IPEMETHONIPAKTHYUECKON JACSITEITbHOCTH;

. YMEHHUSI YUUTHIBATh Pa3HbIe MHEHUS M CTPEMHUTHCS K KOOPIUHAIMU Pa3TMYHBIX
MO3HIIUN B COTPYTHUYCCTBE;

. dbopMyaupoBaTh COOCTBEHHOE MHEHHE U TO3UIHMI0, apryMEHTHpPOBAaTh U
KOOPJMHUPOBATh €€ C MO3UIMSAMHU TAapTHEPOB B COTPYJHHUYECTBE NPU BBIPAOOTKE OOIIEro
pEeIIeHNs] B COBMECTHOM JEATEIbHOCTH;

. OCYIIECTBIISITh B3aMMHBIM KOHTPOJb W OKa3blBaTh B  COTPYIHUYCCTBE
HEOOXOAUMYIO B3aUMOIIOMOIIIb;

. TUTAHUPOBAaTh OOIIKE CHOCOOBI PabOTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JIeHCTBUI apTHEPA, YMETh YOSKIaTh;

. UCIIOJIB30BaTh aJICKBATHBIC S3BIKOBBIC CPEJICTBA JJISi OTOOPAKECHHUSI CBOMX UYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEN; 0TOOpakaTh B peuu (OmMHucaHue, 0OBSICHEHUE) COJIepKaHUE
COBepIIaeMbIX JIeHCTBUM, Kak B (opMe I'pOMKOHM COLMAIM3UPOBAHHON pedH, Tak U B (opme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKAaTHUBHYIO KOMIIETEHIIMIO, UCIOJb3ys CPEACTBA YCTHOW M
NUCHbMEHHOW KOMMYHHMKAIMM Tpu paboTe ¢ TEeKCTaMH Y4YeOHMKAa | JIOTIOJIHUTEIHHON
JUTEPaTypOl, CHPAaBOYHBIMU TaOIMIIAaMH, MPOSBIATh TOTOBHOCTh K YBAXKCHHUIO WHOW TOUYKHU
3peHHst TP 00CYXKIEHUH PE3yIbTATOB BHIIOIHEHHON PabOTHI.

Ilpeomemuvimu pezynomamamu uzyuenusn npeomema «Xumua» ¢ 8 knacce a6na0mcsa
cedyroujue yMeHus:

1. B nosnasamenvuou cghepe:

AaBaTb OHNPCACICHUA H3YUCHHBIX MOHSTUH: BEIIECTBO (XI/IMI/I‘IGCKI/Iﬁ 9JICMCHT, aToOM, HOH,
MOJICKYJId, KpUCTAJUIMYCCKAsA pCUICTKA, BCUHICCTBO, INIPOCTHIC U CIIOKHLBIC BCIICCTBA, XUMHUYCCKAA
q)opMyna, OTHOCHUTCJIbHAsd aTOMHasd MacCa, OTHOCUTCIIbHAA MOJICKYJIApHAas MacCa, BAJICHTHOCTD,
OKCHJbI, KHCJIOTBI, OCHOBAaHMHA, COJIH, aM(I)OTCpHOCTB, HUHJAUKATOp, HepI/IO,Z[I/I‘{CCKI/Iﬁ 3aKOH,
nepuoandcCKas cucrema, nepuoanvcCKas Ta6m/1ua, N30TOIIHI, XUMHYECKas CBA3b,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHDb OKHCJICHUA, BHCKTPOJII/IT); XUMHUYCCKas peakuus

(XMMUYeCKOe  ypaBHEHHE, reHeTUYecKass  CBA3b,  OKHUCJIEHHE,  BOCCTaHOBJIEHHE,
IIEKTPOJINTUYECKAS JMCCOLMALus, CKOPOCTh XUMHUYECKON peaxkuun);
* OIKCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITEIbHO MPOBEACHHbBIE YKCIEPUMEHTHI, UCIOIb3YS
JUIsL  3TOTO €CTECTBEHHBIN (pycckuit,  pOAHOM)  s3bIK M S3BIK  XUMHH;
ONKCHIBATh U PAa3IUyaTh HM3YUYEHHBIE KJIACChl HEOPraHWYECKUX COEAMHEHUN, MPOCThIE WU
CJIOXKHbIE BELIECTBA, XUMHYECKHE peaKiuu;
KJIacCU(UIIUPOBATh U3YyYEHHBIE 00BEKTHI u SIBIICHUS;
HaOJII0aTh JIEMOHCTPUPYEMBIE M CaMOCTOSITEIbHO TPOBOAMMBIE OINBITHl, XUMHUYECKHUE
peaxuu, MIPOTEKAIOIINE B npupojie u B OBITY;

ACJIaTb  BbBIBOJAbBI MW YMO3AKJIIIOUCHUSA U3 HaGHIOIIeHI/II\/II, HU3YUCHHBIX XUMHYCCKUX



3aKOHOMepHOCTeI7I, MMPOrHoO3UpOBATh CBOMCTBaA HCU3YUYCHHBIX BCHICCTB II0 AaHAJIOIUHU CO

CBOMCTBaMH U3YYCHHBIX;
CTPYKTYPUPOBaTh M3YYCHHBI MaTephal M XHUMHUYECKYI0 HH(POPMALHUIO, TOITYYEHHYIO U3
IpYyrux VCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHETO IEPUOAOB (B paMKax

M3YYEHHBIX MOJIOXKEHUH Teopun . Pesepdopa), ctpoeHre mMpoCTEHIITNX MOJICKYIL.

2. B yennocmno-opuenmayuonHoti cgepe:
aHAIM3UPOBATh M OICHUBATH IOCIEICTBUS I OKPYXKAIOMIEH cpeanl OBITOBOW U
MIPOM3BOJICTBEHHOMN JESITEILHOCTH YeJIOBEKa, CBI3aHHOM ¢ epepaboTKOM BEIIeCTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUI IKCTICPUMEHT.

4. B cpepe bezonachocmu dcusHeOessmenbHOCm:

* OKa3bIBaTh MEPBYIO TIOMOIIb IIPU OTPABIICHUSAX, OKOTAX U JPYTUX TPaBMaX, CBSI3aHHBIX
BEIECTBAMH U J1a00paTOPHBIM 000PYIOBAHHUEM.

OTNHUCBHIBATh CBOMCTBAa TBEPIBIX, KHUIAKWX, Tra3000pa3HbIX BEIIECTB, BBIACHAT HUX
CYIIIECTBEHHBIC TTPU3HAKY;

* XapaKTepU30BaTh BEIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBaM, YCTaHaBJIMBATh
HpI/ILII/IHHO-CJ'IeIlCTBCHHBIG CBsA3HU MC)KIIy JTAHHbIMHA XapaKTCpI/ICTI/IKaMI/I BECUICCTBA,

* PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TIOHSATUH «aToOM», «MOJIEKYJay,
«XUMUYECKUI D3JIEMEHT», «IPOCTOE BEIIECCTBO», «CJIOXHOE BEIICCTBO», «BAJICHTHOCTHY,
UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB NPOCTEHUIIUX BELIECTB C IOMOIIBIO XUMHYECKHX (GOpMYyIT U
CYIITHOCTh XMMHYECKHUX PEaKIHi C TOMOIIbI0 XUMUYECKUX YPaBHEHUH;

® BBIYUCIISATH OTHOCI/ITCJ'H)HYIO MOJ'IGKYJ'IﬂpHYIO 158 MOJ'I?IpHYIO MacCChbl BCIICCTB, a TAKXKE
MAacCOBYIO JIOJII0 XMMHYECKOTO JJIEMEHTAa B COCOUHEHHSX [Js OICHKH HUX MPAKTHYECKOU
3HAYUMOCTH;

* CpPaBHUBATH IO COCTABY OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, COJIH;

® KJ'IaCCI/I(i)I/IIII/IpOBaTB OKCHUABI 1 OCHOBAHUA 110 CBOfICTBaM, KHUCJIOTBI U COJIU T10 COCTaBy;

* MI0JIH30BAThCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TOCYI0M;

® HpOBOI[I/ITI) HECIOXHBIC XUMHUYCCKUEC OIIBITHI N Ha6J'II-OI[€HI/I$I 3a U3MCHCHUSIMHU CBOfICTB
BEIIECTB B IMpOLIeCCE€ MX MPEBpaIICHMIi; COOMIOaTh MpaBWIa TEXHUKH OE30MacHOCTH MPH
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

* pa3nMyaTh OSKCHEPUMEHTAIBHO KHCIOTHl M IIETOYH, TMOJB3YsACh HWHAUKATOPAMH,
0CO3HaBaTh HEOOXOJAMMOCTh COOJIOJIEHUS MeEp O€30MacHOCTH MPU OOpaIICHUH C KUCIOTaMH U
IEJI0YaMHU.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;

* OMUCHIBATh W XapaKTepHU30BaTh TaOIW4YHYI0 (OpMYy TEPUOAMUYECKON CHCTEMBI
XUMHUYCCKUX JJIEMCHTOB,

* XapaKTepU30BaTh COCTAaB ATOMHBIX SJIEp M paclpeelieHue 4Yucia SJIEeKTPOHOB MO
BJ'IGKTPOHHBIM CJIOSM AaTOMOB XHUMHYCCKUX DJDJICEMCHTOB MaJIbIX HepI/IOJIOB HepHO)IquCKOﬁ
CHCTEMBI, a TaK)Ke KaJIusg U KaJIbIIHI;

* pa3yInyaTh BUAbl XUMUYECKOM CBSI3U: MOHHYIO, KOBAJEHTHYIO MTOJISIPHYIO, KOBAJIEHTHYIO
HEMOJISPHYIO U METAIUTHYECKYIO;

* U300pakaTh SJIEKTPOHHO-HUOHHBIE (HOPMYIBI BEIIECTB, 00pPa30BaHHBIX XWMHUYECKUMU
CBA3AMU pa3Hor0 BHUAA,

* BBISIBJISITH 3aBUCUMOCTD CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAUIMUECKUX PEHIETOK:
HOHHBIX, AaTOMHBIX, MOHGKYHHpHBIX, MCTAJNIMYCCKHUX,

* XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHI M MX COCIUHEHUS Ha OCHOBE TOJIOKCHUS
AJIEMEHTOB B MIEPUOIUNYECKON CUCTEME i OCOOCHHOCTEH CTPOCHHS MX aTOMOB;



* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE MEPUOINYECKOTO 3aKOHA U
NepPUOANYECKON cHCTeMbl Xumuuyeckux diemeHToB [I. V. MenzaeneeBa; ¢ OOBSCHATH CYTh
XUMHUYECKHX MPOLECCOB U X MPUHIUIHATIBHOE OTINYHE OT (PU3NIECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLInii;

* YCTAHABJIMBATh IPHUHAUIEKHOCTh XMMHUUYECKOM peakluuu K OINpeneia€éHHOMY THUIY IO
OJIHOMY M3 KJIaCCU(UKAIMOHHBIX MPHU3HAKOB: 1) MO YMCIY U COCTaBY HCXOJHBIX BELIECTB U
IPOAYKTOB peakuuu (peakuuu COEAUHEHMs, pa3OXKEHHs, 3aMelleHus M o0MeHa); 2) 1o
BBIICJICHUIO WJIM TOTJIOUICHUIO TEIUIOTHI (peakUuy S3K30TePMHUYECKHE U HHAOTEPMHUYECKHUE);
3) 10 M3MEHEHUIO CTENEHEW OKUCICHHS XUMHYECKUX ODJIEMEHTOB (PEaKIMH OKUCIUTEIbHO-
BOCCTAaHOBHUTEJBHBIC); 4) IO 0OPAaTUMOCTH TIpoliecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

* COCTABJIATh YPABHEHMSI JIEKTPOJUTUYECKONW JUCCOLMALNU KHUCIIOT, LIEI0YEH, COlel;
MOJIHbIE M COKpAlIEHHbIE MOHHBIC YpaBHEHHS pPEakIMii oOMeHa; ypaBHEHUS OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUUECKHUX PEeaKIuil Mo Gpopmynam/Ha3BaHUSM UCXOTHBIX
BEIIIECTB; OMPEEIISATh HCXOJHBIE BEIIeCTBA O (hopMysIaM/Ha3BaHUAM IPOITYKTOB PEAKIINH;

* COCTaBJIATh YPAaBHEHUS PEaKIUil, COOTBETCTBYIOIINX MOCIEAOBATEIHHOCTH («IICTIOUKE))
IpPEBpALEHUI HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBIISITH B IMPOIIECCE DKCIEPUMEHTA MPU3HAKH, CBUICTEILCTBYIOIIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MacCOBOIl 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIPENENATh XapaKTep Cpeibl BOAHBIX PAaCTBOPOB KHUCIOT U LIEJIOUEH IO M3MEHEHHIO
OKpPAaCKH UHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLIUU, NOJITBEPKIAIOIINE HAJMYUE B BOJHBIX PacTBOPAX
BEIIECTB OT/AEIbHBIX HOHOB

* OIPENENSITh NPHUHAIEKHOCTh HEOPraHWYECKUX BELIECTB K OJHOMY M3 HM3yYEHHBIX
KJIACCOB/TPYII: METAJJIbl U HEMETAJUIbI, OKCH/Ibl, OCHOBAHHU S, KUCIIOTBI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSAM;

* OIIPEIENATh BAJIEHTHOCTD U CTEIIEHb OKMCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPraHMYECKUX COEAMHEHMH 110 BAJIEHTHOCTSAM U CTEHEHSIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)Ke 3apsiJlaM MOHOB, yKa3aHHBIM B Ta0JIMIle PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHs (PU3UUYECKUX M XUMUYECKHUX CBOWCTB MPOCTHIX
BEIIECTB (METAVIOB M HEMETAIJIOB) M MX BBICIIMX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEepHbIE [UII TPYII OKCHJIOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE /Jsi KaXXJOT0 M3 KJIACCOB
HEOPraHUYECKUX BEIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH  MPUMEPHl  pEeaKklUMid, MOATBEPXKIAIOMIMX  XHMMUYECKHE  CBOMCTBa
HEOPraHMYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHUM U COJIEH;

* OIPENENSITh BEHIECTBO-OKUCIUTENb U BEIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIUSX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (11 M3YYEHHBIX peakiuil) 1mo
NPEUIOKEHHBIM CXEeMaM PEeaKIIMii;

* IPOBOJUTH J1aOOpaTOpHbIE OMBITHI, IOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

Ilpeomemmnvimu pesynomamamu uzyyenus npeomema «Xumusay 6 9 knacce aenaomcs
cneoyroujue ymeHus:

1. B nosznasamenvHoli cghepe:
© J1aBaTh OIPEIEIICHUS] U3YYCHHBIX MOHATHUH: BEIIECTBO (XMMHUYECKHUU AJIEMEHT, aTOM,
WOH, MOJICKYJa, KpPUCTAJUTMYECKasl peIIeTKa, BEIIeCTBO, IMPOCThIE M CIOKHBIC BEIIECTBa,



XUMHUYCCKas (bopMyna, OTHOCHUTCJIbHAsA aTOMHas MacCd, OTHOCHUTCIJIbHAA MOJICKYJISIpHas Macca,
BAJICHTHOCTD, OKCH/BI, KHCJIOTHI, OCHOBAaHMU1, cOoJiu, aM(bOTepHOCTB, HUHAWUKATODP,
HepI/IOI[I/I‘IeCKI/Iﬁ 3dKOH, IIEpUoOANYICCKAadA CHUCTCMA, J[CPHUOANYCCKAA Ta6m/1ua, MU30TOIIHI,
XUMHYECKast CBA3b, DJICKTPOOTPHULATCIbHOCTL, CTCIICHb OKHWCJICHUS, SHeKTPOHI/IT); XUMHYECKas
pCaKkuusi (XI/IMI/I‘-IGCKOC YpaBHCHHC, I'CHCTUYCCKAasA CBsA3b, OKHCICHHEC, BOCCTAHOBJICHUC,

3JIEKTPOJINTUYECKAS Jcconuanus, CKOPOCTb XUMUYECKON peaxiun);
* OIMCHIBATh JIEMOHCTPAL[MOHHBIE U CAMOCTOSTEILHO IPOBEACHHbBIE SKCIIEPUMEHTBI, UCIOJIb3YS
JUTSL 3TOTO €CTECTBEHHBIN (pycckuit, POIIHOIN) SI3bIK M SA3BIK  XMMUHU;
ONMCHIBATh U PA3JINYATh HM3YYEHHBIE KJIACCHI HEOPIaHWYECKUX COEAMHEHHUH, IPOCThIE U
CJI0KHBIE BEILECTBA, XUMUYECKUE peakuuu;
KJ1accu(UIUpoBaTh M3y4YCHHBIC 00BEKTHI u SIBJICHHUS;
HAOMIO/IaTh JIEMOHCTPUPYEMbIE M CAMOCTOSATEIBHO IPOBOJUMBIC OIMbBITHL, XHUMHUYECKHE
peaxkuuu, IPOTEKAIOLIE B pupojie u B ObITY;

JeNnaTh BBIBOJABI W YMO3AKIIOYEHUS W3 HAONMIOACHMN, W3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUYCHHBIX BEIIECTB [0 aHAJIOTHU CO

CBOMCTBaMH U3YYEHHBIX;
CTPYKTYPUPOBaTh HM3YYCHHBI MaTephal M XHUMHUYECKYI0 HH(POPMALHUIO, TOITYYEHHYIO U3
IpYyrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHErO IEPUOAOB (B paMKax

M3YYEHHBIX MONIOKeHU Teopun . Pesepdopra), cTtpoeHne npocTenmx MOIeKyI.

2. B yennocmmuo-opuenmayuonnoii cgepe:
aHAJIM3UPOBATh M OLEHUBATh IOCIEJICTBUS Ui OKpYXarolled cpenbl ObITOBOW U
IPOM3BOJICTBEHHOH JIEATEILHOCTH YeJIOBEKa, CBI3aHHOMU C repepaboTKOM BEIECTB.

3. B mpyooeoti cghepe:
* IPOBOJIUTH XUMHUUECKUI SKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuznedessmenbHOCmu:

* OKa3bIBaTh MEPBYIO MOMOILb ITPH OTPABICHUSX, OKOTraxX U JPYTrUX TpaBMax, CBSI3aHHBIX
C BEIIECTBAMU U JIaOOpAaTOPHBIM 000PYAOBAHUEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC (70 YACOB)

Haszeanue pazoena | Tema ypoka Ocnoenvle 6uowl Hcnonvzosanue
oesamenvHocmu 0bopyoosanus
odyuarowuxcs uyenmpa «Touka
Pocmay

Beeoenue (54) 1.Ilpeomem xumuu. Crnymranue o0bsICHEHU
Bewecmaa. YUUTEIS.
CamocrosiTensHas paboTa ¢
y4EOHUKOM.

OObsicHeHue
HaO0JII0/TaEMBIX SIBJICHHIA.

2.1lpespawenus

PaGora ¢ pa3znaTouHbsiM
sewecms. Ponv

MaTEepPHATIOM.
XUMUU 8 HCU3HU .
Crnymanue oObsICHEHUN
yenosexa.
YUUTETIS.

CamocrosTenbHas paboTa ¢




y4eOHUKOM.

3. Kpamxuii ouepk

Crnymanue oObsICHeHUI

ucmopuu pazgumus | y4uTeINs.
Xumuu. CamocrosiTenbHas padboTa ¢

y4€OHHUKOM.

OT10op u cpaBHEHUE

MaTepuaa 1o HeCKOJIbKUM

HMCTOYHUKAM.
4.1ICXD J[.U. Crnymranue oObsICHEHU JlaTunk BBICOKOM
Menoeneesa. 3naku | yaurens. TEMIIEpATyp bl,
XUMUYECKUX CamocTosrenbHas pabora ¢ | Jlatunk Temnepatyp
91EeMEHMO8. y4EOHUKOM. bl IJTATHHOBBIN

PaGora ¢ Tabiauuei

Meneneesa.

PaGora ¢ kaproukamu.

5. Xumuueckue
dopmynw.
OmnocumenvHas
aAMOMHAA U
MONeKYIAPHAS
Macceowl.

Ananu3 popMmyi.

Pernienne TekCTOBBIX
KOJINYECTBEHHBIX U
Ka4eCTBECHHBIX 3a]1a4.
Crnymianue o0bsiCHEHU !
YUUTEIIS.

Pabota B mapax.
Pabora B rpynmnax.

Amombl xumuueckux
1emenmos (8u)

1. Ocnosnole
CcBeO0eHUs O
CMpOoeHUulU amomos.
Hzomonei.

Pabora ¢ pa3naTouHbIM
MaTepUaJIOM.

Caymanue o0bscCHeHUH
YUUTETIS.
CamocrodrenbHas paboTa ¢
Y4EOHUKOM.

JlaTuuk

BBICOKOH
TeMueparyp bl,
JlaTuuk Temmneparyp
bl TIJIATUHOBBIM

2. Cmpoenue
9NEeKMPOHHBIX
000J104eK amomos.
Hsmenenue uucna
271eKkmpoHo8 Ha BIY.

Cnymanue oObsCHeHUN
YUUTEIIS.
CamocTosTenbHas paboTa ¢
Y4EOHUKOM.

PaGora ¢ Tabnuieit
Menneneena.

PaGora ¢ kaproukamu.
Pabota B mapax.

Pabora B rpymnmnax.

3. Honnas ceaso.

Crnymranue oObsICHEHUH
YUUTEIS.

Pemenue nmocraBieHHBIX
3ajau.

Pabota ¢ yueOHUKOM.
Pabora B mapax.

PaGora B rpynmax.

4. Bzaumooeticmeue

aAMmomo8 I1eMeHmo6-
HeMemaioe Mexicoy
cobotl.

Crnynranue o0bsICHEHU T
YUUTEN.

Pabora ¢ Tabauiei
Menpeneena.




Pemenue 3amau.
Pabota B mapax.
Pabora y mocku.

5. Kosanenmmnas
XUMUYECKASL CEA3b.

PaGora ¢ pa3naTouHbiM
MaTepHajoM.

Crnymanue oObsICHEeHUI
YUUTEIIS.
CamocTosiTenpHas padoTa ¢
y4€OHUKOM.

6. Memannuueckas
XUMUYECKAs CBA3b.

PaGora ¢ pa3naTouHbiM
MaTepHajoM.

Crnymanue oObsICHEeHUN
YUUTEIIS.
CamocrosiTenbHast padboTa ¢
y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayust
SHAHULL .

Pabota B mapax.
Pabota B rpynmax.
Pemenue 3apau.
[IpoBepka momyueHHbIX
3HAHUM.

[loxroroska k
KOHTPOJIbHOH pabore.

8. Koumponvnas

Pemenue 3aganuii

paboma Ne 1. KOHTPOJIbHOH paboThI.
Ilpocmuie 6ewgecmea | 1. Ilpocmoie aT4YMK BBICOKOM
P . P Pabota ¢ paznarounsim A
(7 u) sewjecmea — TEMIIEPATYP Bbl,
MaTepHuasIoM.
Memanivl u . JlaTyuk TeMmnepaTyp
Crnymianue o0bsiICHEHU N 5
Hememannwl. Ananus bl TUTATUHOBBIN —
N YUUTEIS.
KOHMPOTbHOU M3MepeHne
CamocrosiTenbHast paboTa ¢
pabombi. TEMIIEPATYP bl
y4EOHUKOM.
MIepPEX0/10B

Amnann3 omuOoK.
AHanu3 KOHTPOJIBHOM
paboTHI.

PaOora najg ommbOkamu.
Pemenne 3amauq.

QJIJIOTPOITHBI X
MoauduKay i
CEepbl; U3MEPEHHE
TEeMITepaTyp bl
IUIABJICHMS BEILIECTB.

2. Konuuecmeo
eewecmaa.

AHnanu3 GopMyL.

Petienne TeKCTOBBIX
KOJIMYECCTBCHHBIX U
KaueCTBEHHBIX 3a]1ay.
Crnymranue o0bsICHEHU
YUUTEIIA.

3. Pewenue 3a0au .

AHnanu3 GopMyL.

Pemenne TekCTOBBIX
KOJIMYECTBEHHBIX U
Kaue€CTBCHHbBIX 3a/1a4.
Crnymranue oObsICHEHU T
YUUTEL.




4. Monspuwiii o6vem
2a308.

Ananu3 Gpopmyi.

Penrenne TekcTOBBIX
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4.
Crnymanue oObsICHEeHUN
YUUTEIIS.

5. Pewenue 3a0au.

AHanu3 GopMyiL.

Pemenue TekCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnyuranue oObsICHEHUT
YUUTEIIA.

6. Obobwenue u
cucmemamuzayus
3HAHULL NO 2nase
«Illpocmoie
seujecmea.

Pabota B mapax.
Pa6ora B rpynmnax.
Pemenue 3amad.
[IpoBepka nony4eHHbIX
3HAHUU.

[TonroroBka k
KOHTPOJIbHO pabore.

7. Konmponvnas
paboma No 2.

Pemenue 3aganuii
KOHTPOJILHOH PaOOTHI.

Coeounenusn
XUMUYUECKUX
anemenmos (15 u).

1. Cmenenso
okucnenus. Ananus
KOHMPOIbHOU
pabomul.

Canymanue oObsICHEHUI
YUUTEIIS.
CamocTosTenbHas paboTa ¢
Y4EOHUKOM.

PaOora ¢ Tabnunei
Menpaeneena.

Pabora ¢ kaproukamu.

2. Bascuetiwue
KAACChl OUHAPHBIX
coeourenull .

Pabota ¢ paznarounsiM
MaTepraIoM.

Crnymianue o0bsiCHEHU N
YUUTEIS.
CamocrosiTenbHast paboTa ¢
y4EOHUKOM.

3. Ocnoesanusi.

Pabota ¢ pazmarounsiM
MaTepUajoM.

Crnymranue oObsICHEHU
YUUTEIS.
CamocrosiTensHas paboTa ¢
y4EeOHUKOM.

HMatunk pH

4. Obobwenue u
cucmemamu3ayus
BHAHUIL.

Pabota ¢ paznarounsim
MaTepUajoM.

Pemenue 3amay.
3akperieHue 3HaHHUH 10
TEeMeE.

5. Kucnomui.

Crnymranue oObsICHEHU T
YUUTEIS.
CamocrosiTensHas paboTa ¢
y4EOHUKOM.

Hatuuk pH




OT10op u cpaBHEHUE
MaTepHaa 1o HeCKOJIbKHM
MCTOYHHMKAM.

6. Obobuenue u

PaGora ¢ pa3naTouHbiM

cucmemamu3ayusl MaTepUajIoM.
3HaHUIL. Pemenue 3anau.

3akperuieHre 3HaHUH 110

TEeME.
7. Conu. Crnymranue oObsICHEHUT Hatuuk pH

YUHUTEIIS.
CamocrosiTenbHas padora ¢
y4eOHUKOM.

Ot16op u cpaBHEHHE
Marepuala 1o HeCKOJIbKUM
VICTOYHHUKAM.

8. Obobwenue u
cucmemamu3ayust
BHAHUIL.

Pabota ¢ paznarounsiM
MaTepUajIoM.

Pemenue 3amau.
3akperieHue 3HaHHH 110
TEeMeE.

9. Obobwenue u
cucmemamu3ayust

3HAHUL 00 OCHOBHbIX

Pabota ¢ paznarounsim
MaTepUajIoM.
Pemenue 3amau.

Kaiaccax 3akperieHre 3HaHHH 110
HeopeaHu4ecKux TEME.
seuecms.
10.
Pabota ¢ paznarounsim
Kpucmannuyeckue
MaTepUaIoM.
pewemxu. .
Crnymianue o0bsiCHEHU ]
YUUTEIS.

CamocrosiTenpHast paboTa ¢
y4EOHUKOM.

12. Yucmeole

esewecmed U cmecu.

Crnymianue o0bsiCHEHU ]
YUUTEIS.
CamocrosiTenpHast paboTa ¢
y4EOHUKOM.

OT160p U cpaBHEHHE
MaTepHaa 1o HeCKOJIbKUM
NCTOYHHUKAM.

13. Maccosas u
obvemHas 0o
KOMNOHEHMO8
cmec.

Ananu3 Gpopmyi.

Pemenne TekCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Crnymanue oObsICHeHUN
YUUTEIIA.

14. Pacuempui,
CBA3AHHbLE C
nousimuem «00JAy.

AHnanu3 GopMyuL.

Pemenue TeKCTOBBIX
KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a1a4.




Crnymanue oObsICHeHUN
YUUTEIIS.

15. Konmponvuas
paboma Ne 3.

Perrenue 3aganuii
KOHTPOJILHON paboTHI.

H3menenus,
npoucxooauue ¢
sewecmeamu (12 y).

1. Duzuyeckue
ABNEHUS 8 XUMUU.
Ananuz
KOHMPOIbHOU
pabomeol.

PaGora ¢ paznaTouHbiM
MaTEpUAJIOM.

Crnyuranue oObsICHEHU
YUUTEJIA.
CamocrosTenbHas padboTa ¢
y4eOHUKOM.

2. Xumuueckue
peaxyuu.

Crnymranue oObsICHEHUT
YUUTEJIA.
CamocrosTenbHas paboTa ¢
Y4EOHUKOM.

Ot60p u cpaBHEHHE
MaTepuaa 1o HECKOJIbKUM
UCTOYHUKAM.

3. Xumuueckue
VPAaBHEHUs.

Crnymianue o0bsiCHEHU N
YUUTEIIS.
CamocrositenbHast padboTa ¢
y4eOHUKOM.

OT160p U cpaBHEHME
Marepuaa 1o HeCKOJIbKUM
HMCTOYHUKAM.

4. Pacuemut no
XUMUYECKUM
VPAHEHUSIM.

Amnanus ¢popmyi.

Pemenne TekCTOBBIX
KOJIWYECTBEHHBIX U
KauyeCTBEHHBIX 3a1a4.
Cnymanue oObsCHeHUN
YUUTEIIA.

5. Pacuemuwt no
XUMUYECKUM
VPAHEHUSIM.

Amnanuz popmyi.

Pemenne TekCTOBBIX
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a/1a4.
Crnymanue oObsICHeHUN
YUUTEIIA.

6. Peaxyuu
PA3NOHCEHUS.

Pabora ¢ pa3naTouHbIM
MaTepHaJIOM.

Caymanue o0bsCHeHUN
YUUTETIS.
CamocrodrenbHas padboTa ¢
Y4E€OHUKOM.

7. Peaxyuu
COCOUHEHUS.

Pabota ¢ pazmarounsiM
MaTepUaIOM.

Crnymranue oObsICHEHU T
YUUTEIS.
CamocrosiTensHas paboTa ¢
y4EOHUKOM.




8. Peaxyuu
3ameuyeHusl.

Crnymanue oObsICHeHUN
YUUTEIIS.
CamocrosiTenbHast padboTa ¢
y4€OHHUKOM.

OT10op u cpaBHEHUE
Marepuaia 1o HeCKOJIbKUM
VMCTOYHUKAM.

9. Peakyuu oomena.

Crnymanue oObsICHeHUN
YUUTEIIS.
CamocrosiTenbHasi padboTa ¢
y4€OHHUKOM.

OT10op u cpaBHEHHUE
Marepuaia 1o HeCKOJIbKHM
HCTOYHUKAM.

10. Tunwi
XUMUYECKUX peaKyull
Ha npumepe c80UCme
6000l.

Pabora c paznarounsim
MaTepuaIoM.

Crymanue o0bsSCHEHUH
YUUTETIS.
CamocrostenbHas pabora ¢
Y4EOHUKOM.

11. Obobwenue
SHAHUL NO meme
«H3menenus,
npoucxoosauwue ¢
BeUeCMBAMUY.

Pabota B mapax.
Pa6ora B rpynmnax.
Pemenue 3amad.
[IpoBepka nony4eHHbIX
3HAHUU.

[ToaroroBka k
KOHTPOJIHOM pabore.

12. Konmponvhas

Pemenue 3ananuii

paboma Ne 4. KOHTPOJIbHON pabOTHI.

Ilpocmeinimu 1. Ilpaxmuueckas
pocmenutue P Habmonenue 3a

onepauuu c paboma Nel.

Touenst oboawenis | AMOTCTPALIAMI yaHTENs.

cmeamu
getuecmeanu P g pay OObsicHeHue
K ¢ 1abopamopubim .

(xumuneckui panmop HaO0II0/Ta€MBbIX SIBICHHIA.
npakmuxym) (5 u). 0bopyoosanuem.

[TocTaHOBKA OMBITOB JJIs1
JIEMOHCTPAIINU KJIACCY.
Brimonnenue
MIPaKTUYECKON pabOTHI.

2. Ilpakmuueckas Hartuuk
HabGmronenue 3a
paboma Ne2 . TEMIEPATYPhI
JIEMOHCTPAIHSIMHA YIUTEITSL. .
Habnooenue 3a IUTATUHOBBII
N 5 OOBbsicHEHNE
eopsawell ceeyoll. .
HaOJIFOJaeMBIX SABJIEHUH.
ITocTraHoBKa OIBITOB JUIS
JIEMOHCTPAIIMH KJIACCY.
Brinonnenune
MIPaKTU4YECKON pabOThI.
3. Ilpakmuueckas JlaTunk

paboma Ne3 . Ananus
1noY6bl U 800bI.

HaGmronenune 3a
JTEMOHCTPAIMSIMU yUUTEIIS.
OOBbsicHEHNE
HaOJIFOJaeMBIX SABJIEHUH.
IlocTaHoBKA OIIBLITOB ISt

BBICOKOU TeMmepaTyp
bl, JlaTuuk
TeMnepaTyp bl
IUTIATUHOBBIN —




JIEMOHCTpAIIUHU KJIaccy.
Brinonnenue
MIPaKTU4YECKON pabOTBHI.

U3MepeHue
TEMIIEpaTyp bl B
nporecce 00ydeHus
npueMam
BBITIAPUBAHU 51 BOJIBI
u3 00pas3IOB ITOYBHL.
Hartuuk pH — pH —
U3MepeHne
BOJIOPOAHOTO
MIOKa3aTeNs BHITSKKU
pacTBoOpa MOYBHI

4. Ilpakmuyeckasn
paboma No4 .
Ipusnaxu
XUMUYECKUX
peaxyuil.

HaOmonenue 3a
JIEMOHCTPALIUSIMH YUUTEISL.
O0bBsaAcHeHne
HaOJII0JaeMBIX SIBIEHUH.
IlocTaHoBKa OILITOB IS
JIEMOHCTpAIIMH KJIACCYy.
Brmomnnaenune
MIPaKTUYECKON pabOTHI.

JlaTunk BBICOKOM
TEMIIEPATYP Bbl,
JlaTuuk Temmneparyp
bl IIJIATUHOBBIM,
Hatunk pH —
IIPU3HAKU PEAKIIUN
110 U3MEHEHUIO
cpenbl (peakuus
HEeUTpaan3an um)

5. Ilpakmuueckas
paboma Nes.
Ilpucomosnenue
pacmeopa caxapa u
pacuem e2o
Maccosoti 0onu 8
pacmeope.

HaOmronenue 3a
JIEMOHCTPAIMSIMHA YIUTEIISI.
OOBsicHEHHE
HaO0JII0JaeMBIX SIBJICHUM.
ITocTaHoBKa ONBITOB IS
JIEMOHCTPAIIMH KJIACCY.
Brimonnenue
MIPaKTU4YECKON pabOTBhI.

DJIEKTPOHHBI € BECHI,
HaOop maboparopun
I'MA

Pacmeopenue.
Pacmeopul. Peakyuu
UOHHO20 0OMena.
OKucnumenvho-
eoccmanogumepHole
peaxkyuu(l1 u)

1. Pacmeopenue.
Pacmeopumocms
seuyecmae 6 sooe.

Pabora ¢ pa3naTouHbIM
MaTepUaJIOM.

Caymanue o0bscCHeHUH
YUUTETIS.
CamocrosdrenbHas padboTa ¢
y4E€OHUKOM.

2. 3/]C. OcHosnuvie
nonooicenus T/

Pabota ¢ pazmarounsim
MaTepUajoM.

Crnymranue oObsICHEHU
YUUTEIS.
CamocrosiTensHas paboTa ¢
y4EeOHUKOM.

3. Honnwvie
VPAGHeHUsL.

Ananuz GpopMyir.

Pemenne TeKCTOBBIX
KOJIMYECCTBCHHBIX U
KaueCTBEHHBIX 3a7ad.
Crnynranue oObsICHEHUH
YUUTEISL.

4.. Kucnomel, ux
Kaaccugpuxayus u
ceoticmad.

Pabota ¢ pazmarounbsiM
MaTepUaIOM.
Crnynranue oObsICHEHU

JlaTurk BBICOKOM
TeMIepaTyp bl,
JlaTuuk Temneparyp
bl TJTATUHOBBIN — 110
TOPEHUIO CKa3aHO
BbiIe, Jlatunk pH —
MIPU U3YYECHUH
KHUCJIOT U OCHOBaHUU
(cpena pacTtBOpa).
JlaT4MK AIIEKTPOIIPOB
OJIHOCTH - U3Yy4YECHUE
MPOBOJUMOC TH
pacTBOpPOB




YUUTETIS.
CamocrostenbHas padora ¢
y4eOHUKOM.

5. Ocnosanus, ux
Kraccuguxkayus u
ceoticmea.

PaGora ¢ pa3naTouHbiM
MaTepHajoM.

Crnymanue oObsICHEeHUI
YUUTEIIS.
CamocrosiTenbHast padoTa ¢
y4€OHUKOM.

6. Okcuowl, ux

Crnymanue oObsICHeHU N

Kraccuguxkayus u YUHUTEIIA.

ceoticmaa. CamocrosiTenbHas padboTa ¢
y4eOHUKOM.
OT160p u cpaBHEHME
MaTepuaa 1o HeCKOJIbKUM
VCTOYHUKAM.

7. Coau, ux Crnymranue oObsICHEHU

Kaaccugpuxayus u YUUTEIS.

ceolicmaa. CamocrosTenbHas paboTa ¢
Y4EOHUKOM.

OT160p u cpaBHEHHE
MaTepHalia 1o HeCKOJIbKUM
HCTOYHUKAM.

8. I'enemuueckas
CB513b MeAHCOy
Klaccamu 6euecms.

Pabota ¢ pa3naTouHbIM
MaTepUaJIOM.

Caymanue o0bscCHEeHUN
YUUTETIS.
CamocrosrenbHas padboTa ¢
Y4EOHUKOM.

9. OxucaumenvHo-
80CCMAHOBUMEIbHbBIE
peaxkyuu.

Caymanue o0bsCHeHUN
YUUTETIS.
CamocrodrenbHas paboTa ¢
Y4EOHUKOM.

OT10op 1 cpaBHEHUE
MaTepHaa 1o HeCKOJIbKUM
VCTOYHHUKAM.

10. Obobwenue u
cucmemamu3ayusl
3HAHULL N0 meme «
Pacmeopenue.
Pacmeopul. Peakyuu

UOHHO020 0OMeEHa.
OBP.

PaGora B mapax.
Pabora B rpymnmax.
Pemenue 3amau.
IIpoBepka mosy4eHHbIX
3HaHUM.

[Toxroroska k
KOHTPOJIbHOU padoTe.

11. Konmponvhas

Pemenue 3aganuii

paboma Ne 5 KOHTPOJIBbHON pabOTHI.
Ceoiicmea 1. Ilpakmuueckas
p HaOmronenune 3a
I71eKMPOAUN 08 paboma Ne 6.
. JEMOHCTPALMSAMU YUUTETIS.
(Xumuueckuit Honnvle peaxyuu.

npakmukym) (4 u)

O0bsacHeHne
HAOJIFO{aEMBIX SIBJICHUI.
TlocTaHOBKA OIBITOB IS




JIEMOHCTpAIIUHU KJIaccy.
Brinonnenue
IIPaKTU4YECKOH pabOTBHI.

2. Ilpakmuueckasn Ha6moneHme 3a HaTtunk
paboma Ne 7. TeMIepaTypbl
JEMOHCTPALMSAMU YUUTEIIS. .
Yenosus OGBsCHEHIE IJTATUHOBBIN
NPOMeKanus .
P . | HabmrotaemMpIX SIBICHMIA.
XUMUYECKUX peaKyuil
5 peary IlocTaHoBKa OIBITOB IS
MedHcoy pacmeopamu
yp P JEMOHCTPALIMH KJaccy.
9IeKMPOAUMO8E 00 [E———
KOHYA. .
4 PAKTHYECKON pabOThI.
3. Ilpakmuueckas Jaruuk pH

paboma Ne 8.
Ceoticmsa kuciom,
OKCUO08, OCHOBAHULL
u cozetl.

HaOmroienue 3a

ACMOHCTpAlUsAMU YUHUTCIIA.

O0bBsaAcHeHne
HaOJIF0JaeMBIX SIBIECHUMH.
IlocTaHoBKa OIBITOB IS
JIEMOHCTPAIINH KJIacCy.
Brmomnnenune
MPAKTUYECKON PabOTHI.

4. Ilpaxmuueckas
paboma Ne 9.
Pewenue
9KCNEPUMEHMATIbHBIX
3a0au.

Ha0mronenune 3a

JACMOHCTpAlHUAMUA YUUTCIIA.

O0bBsacHeHne
HaOJIF0JaeMBIX SIBIEHUM.
ITocTaHnoBKa ONEBITOB JUIS
JEMOHCTPALIMH KJaccy.
Brmomaenne
MPAKTHYECKON pabOTHI.

3axknrouenue (4 u)

1.0600wenue u
cucmemamuzayust
3HAHULL NO Y4eOHUKY
xumuu 3a 8 knacc.

PaGora B mapax.
Pa6ora B rpynmnax.
Pemenue 3anau.
[TpoBepka nmony4eHHbIX
3HAHUU.

[ToaroroBka k
KOHTPOJIbHOM pabore.

2.0600wenue u
cucmemamu3sayus
3HAHULL NO Y4eOHUKY
xumuu 3a 8 Kaacc.

PaGora B mapax.
Pabora B rpymnmax.
Pemenue 3amau.
[IpoBepka mosy4eHHbIX
3HaHUM.

[Toxroroska k
KOHTPOJIbHOU padoTe.

3. Umoecosas
KOHMPOTbHAS
paboma no xumuu 3a
8 knacc.

Pemrenue 3aganui
KOHTPOJIbHON pabOTHI.

4. Ananus
KOHMPONbHOU
pabomwi. Paboma
HAO owudKaMU.

AHanu3 ommooK.
AHann3 KOHTPOJbHOU
paboThI.

Pabora Hag ommoOkamu.
Pemenue 3amau.




Crnymanue oObsICHeHUN
YUUTEIIS.

9 KJIACC (68 YUACOB)
Ha3zeanue Tema ypoxka. Ocnoenble euowt Hcnonwvzosanue
pazoena, deamenvHocmu 000pyoosanus
KoJjiuuecmeo 06yltalou4uxcn uenmpa
uacoe «Touka
Pocmay
Oowian 1. Xapaxmepucmuka Cnymanue oObsICHEHUN
XapaKmepucmuka | XumMuiecko2o YUUTETIS.
XUMUUECKUX alemenma Ha CamocrositenbHas paboTa ¢
Inemenmos (4 ). | ocnosanuu e2o Y4EOHHUKOM.
NOJI0JICeHUS 8 Pabora ¢ Tabaureit
Ilepuoouuecxoii Meneneesa.
cucmeme J{. Y. Pabora ¢ kaproukamu.
Menoeneesa.
2. Xapakmepucmuxa Cnymanue oObsICHEHUI
XUMUYECKO20 YUUTETIS.
9/1eMeHma Ha CamocrositenbHas paboTa ¢
OCHOBAHUU €20 Y4eOHHUKOM.
noJiodicerust 6 PaOora ¢ Tabnunei
Ilepuoouueckoti Menpeneesa.
cucmeme J{. Y. Pabota ¢ kapToukamu.
Menoeneesa.
3. Xapaxmepucmuka Caymanue o0bsCHEHUH
XUMUYECKO20 YIUTETIS.
a/1eMeHma no CamocrodrenbHas padbora ¢
KUCTIOMHO-OCHOBHbIM | YICOHHKOM.
Cc60UICMBam Pabora ¢ Tabnunei
0bpazyembvix um Menneneena.
coeOuHeHuUll. PaboTa ¢ kapToukamu.
4. Ilepuoouueckuti Crnymianue oObsICHEHUH
3aKOH U YUUTENS.
Ilepuoouueckas CamocrosiTenbHas paboTa ¢
cucmema Xumuyeckux | yaeOHHUKOM.
anemenmos /]. Y. Pabora ¢ Tabmumeit
Menoeneesa. Meneneena.

Pabora ¢ kapToukamu.

1. Ilonoowcenue
Memannos 6
Ilepuoouueckoti
cucmeme

J.U Menoeneesa u

Memannwt (13 u)

CmMpoeHuUue ux anomoe.

Crnymanue oObsICHEHUH
YUUTEISL.
CamocrositenpHast paboTa ¢
y4EOHUKOM.

Pabora ¢ Tabauieit
Menneneena.

PaboTa ¢ kapToukamu.

2. Xumuueckue
Cc80UCMEa Memalios.

Pabora ¢ pazmaTouHbiM

JaTunk Temneparypbl
TJIATHHOBBIN




MaTepUaIOM.
Crnyiranue oObsICHEHUH
YUUTEIA.
CamocrosiTenbHas paboTa ¢
y4€OHUKOM.

3. llonyuenue
memannos. Kopposus
Memannos.

Crnymanue o0bsiCHEHUH
YUUTEIIS.
CamocrosiTenbHas paboTa ¢
Y4EOHHKOM.

OT100p 1 cpaBHEHUE
MaTepuala 1o HeCKOJIbKUM
HCTOYHUKAM.

4. ll]enounvie
Memaiol.

Crnyimranue oObsICHEHUH
YUHUTEIIA.
CamocrosiTenbHas paboTa ¢
y4e€OHUKOM.

OT160p U cpaBHEHUE
MaTepuaia 1o HECKOJIbKUM
HMCTOYHUKAM.

JaTunk Temneparypbl
TIJIATHHOBBINA

5. ll]enounsbie
Memannvl.

Pemenue 3agau.
Pabora no kapToukam.
Pemenne xumudeckux
YpaBHEHUI.

6. bepunnui, macnui u

PaGota ¢ paznarounsiM

WeN0UHO3eMeNbHbLE
MaTepuaIoM.

Memainvl. .
Crnymanue o0bsiCHEHU]
YUUTES.
CamocrosiTenbHast paboTa ¢
y4eOHUKOM.

7. Bepunnuu, macnuii u
uenoyHo3emenbHvle
Memannol.

Pemenne 3agad.
Pabota o kapToukam.
Pemenne xuMmueckux
YpaBHEHUM.

8. Anromunuil.

Pabota ¢ pa3naTo4HbIM
MaTepraIOM.

Caymanue o0bsCHEHUH
YIUTETIS.
CamocrosrenbHas padora ¢
y4eOHUKOM.

9. Anromunuii.

Pemenue 3agad.
PaboTa o kapToukam.
Pemenne xumMmyaeckux
YpaBHEHUM.




10. JKeneso.

Cnymanue o0bsiCHEHU!
YUUTEIIS.

CamocrosiTenbHas paboTa ¢
Y4EOHHKOM.

OOBsicHeHrEe HAOTI0JaeMBIX
SIBJICHUM.

11. 3akpennenue u
cucmemamuzayusl
3HaHUlL no 2nase
nepeou «Memannoly.

Pabota B nmapax.

Pabota B rpynmax.
Pemenue 3amad.

[TpoBepka moTy4eHHBIX
3HAHUIA.

[ToaroroBka K KOHTPOJILHOM
pabore.

12. Konmponvuas

Pemenne 3ananuii

paboma Nl KOHTPOJIbHOM PabOTHI.
«Memannvry.
13. Ananuz AnHanus ommooK.
KOHMPOIbHOU pabomsl. | AHAIU3 KOHTPOJIBHOU
paboTHI.
Pabora Haj ommOkamu.
Pemenue 3amau.
Cnymanue oObsICHEHUI
YUHUTEIIA.
Ceoiicmea Ipaxmuueckas ATYNK
P HaoOmronenue 3a IV[
Memannoe u ux paboma Nel. BBICOKOM
OUHeHUl Ocywecmenenue AICMOTCTPAITIAMI YHITCIA. TEMIEPATYP bl
coe . Y OObsicHeHre HAOTIOaeMBbIX patyp Bl,
(Xumuueckui UENOUKU XUMUYECKUX -~ JlaTuuk Temmeparyp
KMUK . | npespawenuii. i bl TUTATUHOBBIN —
npaxmuxym)(3 4). | npespawy [TocTaHoBKa OMBITOB IS
U3MEpPEHHE
JIEMOHCTpAIINH KJIACCy.
. TEMIIEPATYP bl
BrlinonnHeHne npakTUYeCcKOi
MepexoJI0B
paboTHI.
AJJIOTPOITHBI X
Moaudukany i
CepBI; U3MEPEHHE
TEMIEPATyp bl
ILIABJICHUS
BEIIECTB.
Ilpakxmuueckas
p HaOmronenue 3a
paboma Ne2.

Tlonyuenue u ceoiicmea
COeOUHeHUL MEMAN08.

JIEMOHCTPALIUSIMU YUUTETIS.
O0ObsicHeHre HAOIIOJaeMBIX
SIBJICHUM.

ITocTaHOBKa ONBITOB I
JIEMOHCTpAINH KJIACCy.
BelmtonnHeHNE NpakTUYECKOM
paboTHI.

Ilpakmuueckas
paboma Ne3.
DKrcnepumenmanbHole
3a0aqu no
PACNO3HABAHUIO U

HaOmronenue 3a
JIEMOHCTPAIMSIMHI YIUTEJIS.
OO0BsicHeHNE HAOJIIOJaeMbIX
SIBJICHUH.

ITocTaHoBKa OIILITOB IJIS




NnoJiy4eHuIo eeujecmse.

JIEMOHCTpAIMH KJIACCy.
BrinosiHeHue npakTuyeckon
paboThL.

Hememannwt (26

%)

1. Hememannuv:
amomsl u npocmoie
sewecmaa. Kucnopoo,
030H, 8030)X.

Crnymanue o0bsiCHEHUN
YUUTEIIS.
CamocrosiTenbHas paboTa ¢
Y4EOHHKOM.

OT100p 1 cpaBHEHUE
MaTepHala 1o HeCKOJIbKUM
HUCTOYHUKAM.

JaTuuk
BBICOKOM
TEMIIepaTyp bl,
Jatuuk Temmeparyp
bI IIJJATUHOBBINA —
U3MEpEHUe
TEeMIIepaTyp bl
Nepexoa0B
AJJIOTPOITHBI X
MoaudUKaIK i
Cepbl; U3MEPECHHE
TeMIrepaTyp bl

TJTaBJICHUS
BEIIIECTB.
2. Hememannnul. Pemenue 3anau.
Xumuueckue ceoticmea | PaboTa mo kaprodkam.
HeMemainios. Pemenne xumudeckux
YpPaBHEHUH.
3. Xumuueckue P
aboTa ¢ pa3aTOuYHbIM
9/1eMeHmMbl 8 KIIemKax MATEPHAIOM.
HCUBLLX OpedHUSMO6. Crnymianue o0bsiCHEHU]
YUUTEISL.
CamocrosiTenbHast paboTa ¢
y4eOHUKOM.
4. Booopoo. Pemenue 3amau.
PaboTa mo kapToukam.
Pemenne xuMu4eckux
YpaBHEHUI.
5. ['anozenwi. Caymanue o0bsCHEHUH
YUHUTEIIA.
CamocrosiTenbHas pabota ¢
Y4E€OHUKOM.
OOBbscHeHre HaOII0JaeMBIX
SIBJICHU.
6. Coeounenus Pemenue 3anau.
2a102€H08. PaboTa mo kaproukam.
Pemenne XuMU4ecKux
YpaBHEHUM.
7. Ilonyuenue Crnymanue o0bsicCHeHUI
2a102€H08. YUHUTEIIA.
buonoeuueckoe CamocrosiTenbHas paboTa ¢
3Hauenue u Y4€OHHUKOM.
npumeHenue 2anocenog | OTOOp U CpaBHEHUE
U UX COeOUHeHU. MaTepuaia 1o HeCKOJIbKUM
HMCTOYHUKAM.
8. Kucopoo. PabGora ¢ pazmaTouHbiM {[aTqHK
BBICOKOH

MaTepUaIoM.
Crnymanue o0bsiCHEHU]

TEMIIepaTyp I,




YUUTEISL.
CamocrodrenbHas padora ¢
y4eOHUKOM.

JaTuuk Temmeparyp
bl TUIATUHOBBIN —
U3MEpPEHUE
TEMIIEpaTyp bl
Nepexo/I0B
AJUIOTPOIIHBI X
Mo uduKaIy i
Cepbl; U3MEPEHHE
TEeMIIepaTyp bl

IUTaBJICHUS
BEIIIECTB.
9. Koumponvnas Pemenue 3aganuii
paboma Ne2 KOHTPOJIbHON PabOTHI.
10. Cepa. Crnymianue o0bsiCHEHU] HaTtauk
YUUTEIS. BBICOKOM
CamocrosiTenbHas paboTa ¢ TEMIEPATYP bl,
Y4eOHUKOM. JlaTuuk Temmeparyp

OO0bscHeHNE HAOIIOJAEMBIX
SIBJICHU.

BI IIJJATHHOBBINA —
U3MEpEHUe
TEMIIepaTyp bl
Mepexoa0B
AJJIOTPOITHBI X
MoaudUKaIK i
Cepbl; U3MEPECHHE
TEeMIIepaTyp bl
ILIABJIEHUS
BEIIECTB.

11. Coedunenus cepui.

Crnymanue o0bsiCHEHU]
YUUTES.
CamocrosiTenpHast paboTa ¢
Y4eOHUKOM.

OT100p 1 cpaBHEHUE
MaTepHala 1o HeCKOJIbKUM
HMCTOYHUKAM.

12. Cepnas kucnoma.

Cnymanue oObsICHeHUH
YVUUTEIS.

CamocrosiTenbHas paboTa ¢
Y4eOHUKOM.

OObscHeHre HAOIIOJaEMBIX
SIBIICHUM.

Jaruuk pH

13. Azom.

Pemenue 3agad.
PaboTa o kapToukam.
Pemenne xumMmyaeckux
YpaBHEHUM.

14. Ammuax.

Crnymanue oObsICHEHUH
YUUTEISL.

CamocrosiTenpHas paboTa ¢
y4eOHUKOM.

O0BsicHeHNE HAOJIIOJaeMbIX
SIBJICHUU.

HMatunk pH

15. Conu ammonus.

Crnymranue o0bsICHEHU]




YUUTEISL.

CamocrosiTenbHas paboTa ¢
y4eOHUKOM.

O0BscHeHne HAOJIFOJaeMbIX
SIBIICHUM.

16. Kucnopoonsie
CoOeOuHeHUs a3zoma.

Crnymanue o0bsiCHEHUH
YUUTEIIS.
CamocrosiTenbHas paboTa ¢
Y4EOHHKOM.

OT100p 1 cpaBHEHUE
MaTepuala 1o HeCKOJIbKUM
HCTOYHUKAM.

17. @ocghop u eco
COCOUHEHUS.

Pabora ¢ pazgarounsiM
MaTepUaJIOM.

Caymanue o0bsCHEHUH
YUUTETIS.
CamocrodrenbHas padbora ¢
y4eOHUKOM.

Jatamk
TeMIepaTypbl
IJTATUHOBBIN

18. @ocghop u eco
COCOUHEHUs.

Pemenune 3agau.
Pabora no kapToukam.
Pemenne xumudeckux
YpaBHEHUM.

19. Yenepoo.

Crnymianue o0bsiCHEHU]
YUUTEIS.

CamocrosiTenbHast paboTa ¢
Y4eOHUKOM.

OObsicHeHre HAOTIOaeMBbIX
SIBIICHUU.

20. Kucnopoonvie
coeduneHus y2nepooa.

Pemenne 3agad.
Pabota o kapToukam.
Pemenne xumMmueckux
YpaBHEHUM.

21. Kpemnuii u eco
coeOuHeHUs.

Crnymianue oObsiICHEHU N
YUUTES.

CamocrosiTenpHast paboTa ¢
Y4EOHUKOM.

O0ObsicHeHre HAOIIOJaeMBIX
SIBJIEHUU.

22. Cunuxamnas
NPOMBLULTIEHHOCD.

Crnymianue oObsICHEHUH
YUUTENS.
CamocrositenpHast paboTa ¢
Y4EOHUKOM.

OT160p U cpaBHEHUE
MatepHaa 1o HeCKOJIbKUM
MCTOYHUKAM.

23. Obobwarowuil
VPOK no meme
«Hememannwvi».

Pabora B nmapax.

Pabota B rpymnmax.
Pemrenune 3apau.

[IpoBepka nory4yeHHbIX
3HAHUU.

IToaroroBka K KOHTPOJIBHOMN




padore.

24. Oboowarowuii
VPOK no meme
«Hememannoi».

PaGota B nmapax.

Pabota B rpynmax.
Pemenue 3amad.

[TpoBepka moy4eHHBIX
3HAHUIA.

[ToaroroBka Kk KOHTPOJIBLHOM
paborte.

25. Konmponvnas

Perrenue 3aganuii

paboma Ne 3. KOHTPOJIbHON pa0OTHI.
26. Ananus Awnanns ommnooK.
KOHMPOIbHOU pabomsl. | AHaIU3 KOHTPOJIBHOU
paboTHI.
Pabora Hajg ommOkamu.
Pemenue 3amau.
Cnymanue oObsICHEHUN
VUUTEIISL.
Ceoiicmea Ipaxmuueckas
Hao0mronenue 3a
Hememannoe u ux | paboma Ne4.
8 JIEMOHCTPAIMSIMHI YIUTEJIS.
coeounenuit (3 u). | IxcnepumenmanivHvie
O0ObsacHeHrEe HAOIIOMAEMBIX
3a0ayu no meme .
SIBIICHUH.
«llooepynna
ITocTanoBKa OIBITOB ISt
KUCI0pOOa».
JIEMOHCTpAIINH KJIACCy.
BrinosHeHne npakTuuecKon
paboTHI.
Ilpakmuueckas
p HaoOmronenue 3a
paboma Nos.
JEMOHCTPAIMSIMH YIUTEJIS.
Oxcnepumenmanvhole

3a0avu no meme
«Ilooepynnel azoma u
yenepooay.

OOBsacHeHrEe HAOII0JaeMBIX
SIBJICHUM.

ITocTanoBKka OIBITOB JIJISt
JIEMOHCTPAIUU KJIACCy.
BrinosHeHnE MpakTUYECKOU
paboTHI.

Ilpakmuueckas DIEeKTPOHH
p HaOmronenue 3a P
paboma No6. bl € BEChl, HAbOp
JEMOHCTPALMSIMHU YUUTETIS.
Ilonyuenue, cobupanue naboparopuu ['MA
O0ObsicHeHre HAOIIOJaeMBIX
U pacno3nasanue .
SIBJICHUH.
2a308.
ITocTaHoBKa ONBITOB IS
JIEMOHCTpALMH KJIACCY.
BelmtonnHeHNE NpakTUYECKOM
paboTHI.
Opzanuueckue 1. IIpeomem Crnymianue oObsICHEHUH

eéeuwecmea (13 u)

OPZGHMQQCKOZZ Xumuu.

YUUTEISL.
CamocrositenpHast paboTa ¢
y4eOHUKOM.

OT060p U cpaBHEHUE
MaTepuaia 1o HeCKOJIbKUM
MCTOYHUKAM.

2. I[Ipeodenvuvie

Cnymanue oObsCHeHUI




Y211e8000p00bL.

YUUTEIIS.
CocraBiieHUE XUMHUYECKUX
dbopmyL.

Pa6oTa B mapax.

Pabota y nocku.

3. HenpeoenvHrule
Y211e8000p00bl.

Crnymanue o0bsiCHEHUH
YUUTEIS.

CocraBiicHHE XUMHYECKUX
dbopmy.

PaGora B napax.

Pabota y nockwu.

4. CnupmeoL.

Crnymanue o0bsicCHEHUN
YUUTEIIS.
CamocrosiTenbHast paboTa ¢
Y4eOHUKOM.

OT160p 1 cpaBHEHUE
MaTepuala 1o HeCKOJIbKUM
MCTOYHUKAM.

Hartunk pH

5. Ilpeoenvhuvie
0OHOOCHOBHbLE
KapOOHOBbLE KUCTIOMBbL.

Cnymanue oObsICHEHUN
YUUTEISL.

CocTraBiieHne XUMHYECKUX
dbopmy.

PaGoTa B mapax.

Pabota y nocku.

Hatunk pH

6. CnootcHole 3¢hupul.
Kupui.

Crnymanue o0bsiCHEHU]
YUUTEISL.

CocraBiieHne XUMUYECKUX
bopmys.

PaboTa B mapax.

PaboTa y 10CKH.

7. AMunokuciomsi u
oenku.

PaGota ¢ paznarounsiM
MaTepuaIoM.

Crnymanue o0bsiCHEHU]
YUUTES.
CamocrositenbHast paboTa ¢
y4EOHUKOM.

8. Amunoxucnomsl u
oenxu.

Crnymianue oObsICHEHUH
YUUTEISL.

CocraBieHrne XUMHUYECKHX
bopmy.

PaGoTa B mapax.

Pabora y nocku.

9. Vanesoowi.

Crnymianue oObsICHEHUH
YUUTEISL.

CocraBieHrne XUMHUYECKHX
bopmy.

PaGoTa B mapax.

PaboTa y 1ocKu.

10. Ionumepei.

Cnymanue oObsCHeHUI
YUUTEIS.
CocTaBiieHre XUMUYECKUX




bopmy.
Pa6oTa B mapax.
Pabota y nocku.

11. Obobwarowuii
VPOK no meme
«Opeanuueckue
seuecmeay.

PaGota B nmapax.

Pabota B rpynmax.
Pemenue 3amad.

[TpoBepka moTy4eHHBIX
3HAHUIA.

[ToaroroBka Kk KOHTPOJIBLHOM
paborte.

12. Konmponvhas

Penrenue 3aganuii

paboma Ne4. KOHTPOJIbHON pabOTHI.
13. Ananuz AHanu3 omunooK.
KOHMPOIbHOU pabomsl. | AHaIU3 KOHTPOJIBHOU

paboTHI.

Pabora Haj ommOkamu.
Pemenune 3amad.
Cnymanue o0bsICHEHUN
YVUUTEIISL.

3axkpennenue (6u)

1. Ilepuoouueckuii
3AKOH U
Iepuoouuecxas
cucmema XumMu4eckux
anemenmos J{. 1.
Menoeneesa.

2. Cmpoenue
sewyecmaa.

3. Xumuueckue
peaxkyuu.

4. Knaccol xumuueckux
COeOUHeHUT 6 ceeme

PaGoTa B mapax.

PaGora B rpynmnax.
Pemenune 3amau.

[IpoBepka nory4yeHHbIX
3HAHUU.

IToaroTroBka K KOHTPOJIBHON
palore.

T9/1.
5. Umoeosas Pemtenue 3aganuii
KOHMPOIbHAs paboma. | KOHTPOJIILHOW pabOTHI.

6.Ananuz konmponvHou
pabomul.

Awnanns ommnooK.
AHaJIN3 KOHTPOJIbHOU
paboTHI.

Pabora Hag ommoOkamMu.
Pemenue 3agad.
Crnymianue oObsICHEHUH
YUUTEIS.

Cnncok ureparypbl

1. Xumus. 8 kiacc: yueb. /st obieoOpaszosar. yupexaenuii / O.C. I'abpuensH. — 17-e
u3., crepeotut. — M. : llpoda, 2011. — 270, [2] c. : u.
2. Ky3bpmenko H.E. Hauana xumun. CoBpeMeHHBIN Kypc AJi NOCTyNaromuX B By3bl. T.

1: yuebHOE mocobue — 13-e u3a., crepeorun. — M.: U3narenbctBo «Ok3ameny, 2007. — 383, [1] c.
(Cepus «AbOurypueHT»)
3. Xumusi. YaeOHO-METOIuYEeCKas ra3era [yl yYuTeIeH XUMHUHU B €CTECTBO3ZHAHUSI.



4. Xumus. HactonpHas kHura yuumrens. 8 kmacc: meroamuyeckoe mocodbue / O.C.
I"abpuensu, H. I1. Bockoboitankosa, A. B. SmrykoBa. — 3-e u3., nepepad. — M. : Ipoda, 2007. —
398, [2] c.

5. Xumus. 8 Kacc: KOHTPOJBbHBIE M TIPOBepodHbIe paboTel 1o yueOHuky O.C.
["abpuensina «Xumus — 8». M. : [lpoda, 2009.

6. Xumus. 9 knace : yued. A 06meo6pa30BaT. yupexaenuii / O. C. I'abpuemnsa. — 11-e
u3 ., uctp. — M. : Ilpoda, 2006. — 267, [5] c.

7. Xumus. 9 kinace : pabouas TeTpa,I[B K yqe6HI/H<y O. C. I'abpuensna «Xumus. 9 xKimacc»
/ O. C. I'abpuensH, A. B. fkymoBa. — 6-e u3a., crepeorurn. — M. : JIpoda, 2007. — 175, [1] c.
WiI.

8. Ky3pmenko H.E. Hauana xumun. CoBpeMEHHBIN Kypc AJi MOCTYNAOMKX B By3bl. T.
2: yuebHoe mocooue — 13-e u3x., crepeotun. — M.: M3agatenbcrBo «Ok3amen», 2007. — 383, [1] ¢
(Cepus «AOuUTypueHT»).

9. XuMmus. YueOHO-MeToiudeckas ra3era Ui yUuTened XUMUU U eCTECTBO3HAHMSL.

10. Xumust. HactonpHas kHura yuwmrens. 9 kiace: merogudeckoe mocobue / O.C.
["a6puensin, H. I1. BockoboiinukoBa, A. B. flmykoBa. — 2-e u3a., nepepad. — M. : Ipoda, 2011. —
398, [2] c.



