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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma mo xumuu 1 8-9 kimaccoB pazpaboTaHa Ha OCHOBE (heaepaabHOTro
rocyJIapcTBEHHOTO oOpa3oBarenbHOro cranmapra OOO, obpaszoBarenbHON nporpammbel MBOY
Yoyp-3okoiickas OOILl u nmpuMepHOil TporpaMMsbl 0 XMMHUH, a TaK e Ha OCHOBE aBTOPCKOM
yaeOnoi porpammsel O.C. ["'abpuensina.

Ha 06a3e mnentpa «Touka pocra» oOecneuumBaeTcs peaau3alus o00pa30BaTEIbHBIX
IpOTpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHYECKOW HAaNpaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHMAMM 3aKOHOJATEIbCTBA B cdepe o0Opa3oBaHuUi U € YYETOM
pexomernnanuii denepanpHOro omeparopa ydeOHoro mpeamera «Xumus» . OOpa3oBaTenbHas
IIporpaMMa IO03BOJISIET UHTETPUPOBATh PEANM3yEMBbIE NTOAXOAbI, CTPYKTYPY U COIEP)KaHUE IpU
OpraHu3anyi oO0y4eHus: XMMUU B 8—9 Kilaccax, BHICTPOCHHOM Ha 0a3e J1I000ro M3 JTOCTYIHBIX
yuebHo-MeToquueckux koMmiuiekcoB (YMK) . Hcnonbs3zoBanue oOopynoBanus «Touka
pocta» npu peanuzanuu naiHoi OII mo3BossieT co3aarh yCaoBus:

. JUISL PACIIMPEHUS COJEPKAHUS MIKOJIBHOIO XUMHUECKOro 00pa3oBaHus;

. JUIsL TIOBBIIIEHUS I103HABATEIbHONM AKTHBHOCTH OOYyYalOUIMXCAd B €CTECTBEHHO-
HAy4YHOU 0071aCcTH;

. JUI  Pa3BUTHSA JIMYHOCTH peOEHKa B Tmporecce OOY4YeHHsT XHMHH, €ro
crocoOHOCTeH, (opMUpOBaHMS M YAOBJIETBOPEHHUS COLHUAIBHO 3HAYUMbBIX HHTEPECOB U
MOTPEeOHOCTEH;

. Ui paboThl C OJApEHHBIMU UIKOJbHMKAMHU, OPraHU3aLUU UX pa3BUTHS B
Pa3IUYHbBIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKOM IE€ATEIBbHOCTH .

O0mas xapakTepucTUKA Yy4e0HOTr0 npeamMera « XumMusi»

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHW/Ia CBOE BIIMSHUE Ha
BCE OO0JIACTH YEJIOBEYECKOTO CYIIECTBOBAaHHWS, 3ajJajla HOBOE BHJEHHE MHpa, CTaja
HEOTHhEMJIEMbIM KOMIIOHEHTOM MUPOBOU KYJIBTYphl, HEOOXOIUMBIM YCIOBUEM >KU3HU OOIIECTBA:
3HAHME XUMHUHU CIY)KUT OCHOBOM i (OpMHpOBaHMS MHUPOBO33PEHUSI UYEIOBEKa, €ro
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA; BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
NpeaACTaBJICHHUA O B3aUMOIIPCBpALICHUAX OHEPruu H 00 SBOJIIOIIMA BCHICCTB B IIPHUPOAC,
COBpPEMEHHasi XMMUsl HalpaBiieHa Ha pelleHHe II00aldbHBIX MPOOJeM YCTOHYHMBOTO pPa3BUTHUS
YeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, IMHINEBOM W HSKOJOTMUECKOW O€30MacHOCTH,
npo0ieM 3IpaBoOXpaHeHHs. B yCloBUsAX BO3pacTarolero 3Ha4YeHUs XMMUHU B KH3HH 0OlIecTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHYECKOTO 00pa3oBaHWs. B miaHe comuamu3amiy OHO
SBISICTCA OJHUM M3 YCJIOBUH (OPMUPOBAHMS HHTEIUIEKTa JMYHOCTH M TapMOHHUYHOTO €&
Pa3sBUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHUUYCCKHUEC 3HAHUA HGO6XO)II/IMI)I JJIA HpI/IO6peTeHI/I$I
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIET0 YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOO0Opa3HOW KHM3HH OOIIECTBA, JUII OCO3HAHHUS BAXXHOCTH Pa3yMHOTO
OTHOILIEHHSI K CBOEMY 3JI0POBBIO M 37I0POBBIO IPYTUX, K OKPYXKAIOLIEH MPUPOAHON cpene, At
TpaMOTHOI'O MOBEACHH IIPHU HUCITIOJIB30BAHHUHU PA3JIMYHBIX MAaTCPHAIOB U XUMHUYCCKHUX BCUICCTB B
MOBCEHEBHOM XKM3HM XHMMHYECKOe O0pa3oBaHHE B OCHOBHOHM IIKOJE sBJIETCS 0a30BBIM IO
OTHOIIEHHUIO K CHCTEME OOIIer0 XMMHYECKOro oOpazoBaHMs. [103TOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealu3yeT NpHUCyIIHe OOIIeMy XHUMHUYECKOMY OOpPa30BaHHUIO KIIIOUYEBBIE
OEHHOCTH, KOTOPBIC OTPAXAIT TOCYJAapCTBCHHLIC, 06HI€CTBCHHBIC U  HVHIUBHUAYAJIbHBIC
HOTPeOHOCTH. DTHUM OIpeNeNIAeTcsl CYIIHOCTh OOlIel cTpareruu OOy4YeHHs, BOCIHMTAHUS U
pa3BUTHSI 00YUYAIOIIUXCSI CPEICTBAMH YIEOHOTO TTpeaMeTa « X UMUS.

N3yuenue npenmera:

1) crmocoOGcTBYeT (OPMHUPOBAHUIO €CTECTBEHHOHAYYHOM KApTHHBI MHPA, JTOCTHKEHHUIO
o0rielt 1 PyHKIIMOHAIBHOW IPaMOTHOCTH, JJa€T BO3MOXXHOCTH Il CAMOPA3BUTHS JIUYHOCTH.



2) BHOCHUT BKJIaJ] B (pOPMHUPOBAHUE MBIIUICHUS K TBOPYECKUX CIIOCOOHOCTEN MOJAPOCTKOB,
HaBBIKOB  MX  CaMOCTOSTENbHOM  y4yeOHOM  JesITEeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOH IKM3HH, TaKk U B
npodecCHOHAIBHON 1S TeIbHOCTH;

3) 3HAKOMHUT CO CTEUU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIAbIBAET OCHOBBI LIEIOCTHOTO
B3IUIs]1a HA €JMHCTBO MPUPOJIbl U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TaloM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAy4YHON I'PaMOTHOCTH IOJPOCTKOB;

4) cnoco6cTByeT (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO-HAYUHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
IIOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHHH XHMUU OOECIEUMBAIOTCA  CHEIM(PUKOI
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SBISIETCA IENAarOTM4eCKH aJalTUPOBAHHBIM OTPaKCHHUEM
0a30BOl HayKM XMMHU Ha OIpeneia€HHOM d3Ttane €€ pa3BuTHs. Kypc XMMUU OCHOBHOM LIKOJIBI
OPUEHTHPOBAaH Ha OCBOECHHE OOYYarOIIMMHUCS OCHOB HEOPraHWYECKOM XMMUU M HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAETBHBIX 00BEKTaX OpraHn4Yeckoil Xxumuu. CTPYKTypa COJEpKaHHS
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Mojxoia K ero usydenuro. CopeprkaHue
CKJIAJIbIBACTCSI U3 CUCTEMBI ITOHATUH O XMMUYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMBI ITOHATUI
0 XuMu4eckoil peakuuu. OO6e 53TH CHUCTEMBl CTPYKTYPHO OPIraHHU30BaHbl 10 MPUHLUIY
IIOCJIEIOBATEIbHOTO Pa3BUTHSA 3HAHMM Ha OCHOBE TEOPETUYECKHUX IIPEACTABICHUN Pa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO Y4Y€HHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS, YPOBHS
nepuoanuyeckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUSI O CTPOCHUU
aToMa M XUMHUYECKOM CBSA3M, MPEACTABICHUNA 00 3JIEKTPOIMTUYECKOMN IUCCOIMAlUU BEIIECTB B
pactBopax. TeopeTnyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYYECHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS M IMPOTHO3HPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEN
MIPAaKTUYECKOrO0 IIPUMEHEHHMS M IIOJy4eHUs H3y4aeMbIX BeEINEeCTB Takas oOpraHusanus
COJIEpXKaHUsl Kypca CHOCOOCTBYET TMPEICTABICHUI0 XUMHUYECKOW COCTaBISAIONIEH Hay4dHOU
KapTHHBI MHpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. TeM cambIM 00ecreunBaeTcs BO3MOXKHOCTh
JUTst OpMUPOBaHUS Y 00y4aIOLUXCsl [IEHHOCTHOTO OTHOLLEHUS! K HAyYHOMY 3HaHHUIO U METOJlaM
[IO3HAaHMs B HayKe. BaxKHO TakyKe 3aMETUTh, YTO OCBOEHHUE COJEpKaHUA Kypca IMPOUCXOIUT C
NPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii mup», «buonorus. 5—7
Kj1accb» U «Dusnka. 7 Kiacey.

JlanHast oOpa3zoBaTesibHas MporpaMMa O0OECIeUunBaeT YCBOCHUE YYAITUMUCS Ba)KHEHUIINX
XUMHUYECKHX 3aKOHOB, TEOpUH U TMOHATHUH; (OpMHUpPYET NpEACTaBICHHE O POJIM XHUMHU B
OKPY’KaroIlleM MHUPE W KU3HM 4elnoBeKa . [Ipu 3ToM OCHOBHOE BHHMAaHME YIEISAETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyuiecTBieHus . OZHMM U3 OCHOBHBIX ITPUHIIMIIOB
MIOCTPOEHUsI IMPOrpaMMBbl SBIISIETCS HPHUHIMI JOCTYITHOCTH . OKCIIEPUMEHTAJbHBIE JIaHHBIE,
MIOJIYYCHHBIE YYAIUMMUCS IPU BBIITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJIIOT YYalllUMCS
CaMOCTOSITENIBHO JIeJaTh BBIBOJBI, BBIABIISATH 3aKOHOMEPHOCTH . Iloaxoxasl, 3ajloKEHHBIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3Jal0T HEOOXOJMMbIE YCIOBHS JUIsl CUCTEMHOTO YCBOEHUS
yYalIMMHCs OCHOB HayKH, JJIsl 00ecredeHrs pa3BUBAOIIET0 U BOCIUTHIBAIOIIETO BO3IEHCTBUS
0o0y4yeHHs Ha JIMYHOCTh ydamierocs . @opMupyemblie 3HaHUS JIOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOexAeHUI MIKOJIbHUKA, IEHTPAJIbHBIM SIPOM €r0 HAy4YHOI'O MUPOBO33PEHUS .

esiu 1 0CO0EHHOCTH U3YyUYeHHSI Y4e€OHOTI0 IpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH MpH pealn3aluu o0pa3oBaTelbHbIX
¢ynkuuit npenMera «XHUMHS» TPAAUIMOHHO OTHOCAT (OpMUpOBAaHME 3HAHUM OCHOB
XUMHYSCKOM HAayKH KakK obnactu COBPEMCHHOI'O €CTCCTBO3HAHMNA, Hp&KTH‘IGCKOﬁ JCATCIIBHOCTH
YeJI0OBEKAa U KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYpbl. 3ajadya IpeaMeTa COCTOUT B
(GOpPMHUPOBAHUH CHUCTEMBI XMMHYECKUX 3HAHMM — BaXKHEHIIMX (PAKTOB, MOHSATHN, 3aKOHOB WU
TEOPETUYECKUX TOJOKEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, sI3bIKa
HAayKH, 3HAHHUM O HAay4YHBIX ME€TOJAaX H3YUCHHUA BCIICCTB U XHMUUCCKHX peaKHHfI, a TaKXE B
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(OopMHpPOBAHNU U PA3BUTUU YMEHUN U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C INIAHUPOBAHUEM,
HAOJIOJICHUEM U TPOBEICHHUEM XUMHUYECKOIO0 OJKCHEPHUMEHTa, COOJIOJACHHEM IpPaBUI
Oe3omacHOro oOpaleHus ¢ BELIeCTBAMU B IIOBCEIHEBHOW XH3HH. Hapsnmy ¢ sTuM nenu
U3Y4YEHUS TMpeaMeTa B MPOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C Y4YETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOTO o0mmiero obOpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYUMOW MpU3HAETCS HAIMpPABICHHOCTh OOYYEHMS Ha pPa3BUTHE U CAaMOPa3BUTUE JIMYHOCTH,
dopmupoBaHue e€ MHTEIUIeKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YYUTHCSA U MPOJIOIDKATh
cBOE¢ oOpa3oBaHHE CAMOCTOSITENILHO CTAaHOBUTCS OIHOW M3 BaKHEHIIMX (YHKIUN yueOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM NpHU M3YYEHUH IIpeIMeTa B OCHOBHOM IIKOJIE TOMUHUPYIOIIEE 3HAaUCHHE
IPUOOPETHN TaKUE LIETH, KaK:

* opMUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K caMOOOPa30BaHMIO,
COTPYAHUYECTBY, CAaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

* HaIpaBJICHHOCTb OOY4YEHHMs] Ha CHUCTEMAaTHYeCcKOe MPUOOIIEHUE YyYalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4yHbIM  METOAaM  IO3HaHUS,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

» o0ecrieueHUEe YCIOBUH, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYAIOUIUMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

* (opMHUpOBaHHE YMEHHI OOBSCHATh W OLEHHUBATH SIBICHUS OKPYKAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, MOTYYSHHBIX IPU U3yUYCHUH XUMUU;

* popmupoBanue y 00ydarommxcsi TYyMaHUCTHYECKHX OTHOIICHHH, TOHUMAaHHS [IEHHOCTH
XUMHUYECKHX 3HAHUHU i1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHE€ MOTHBAIIMKM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO W
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHsS OOIIEYEIOBEUECKUX IIEHHOCTEH, T'OTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIS U HANIPABIEHHOCTH JabHEUIIIET0 00yUIEHUSI.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmero oOpazoBaHusi «XuUMHS» TpU3HAHA O00s3aTENbHBIM Yy4€OHBIM
NpeJMETOM, KOTOPBI BXOAWUT B COCTaB TpenMeTHoW obnactn «EcrecTBeHHO-HaydHBIE
peIMEeThI». YUeOHBIM TUTAaHOM Ha e€ m3ydeHue orBeneHo 138 ydeOHBIX 4acoB — mo 2 4 B
HeJenmo B 8 1 9 Kiaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO rogaM 00y4eHust

(mpakTHueckas 4acTh y4eOHOTo coJlepKaHus npeaMera ycuieHa
MaTepHaTbHOTEXHUYECKOW 0a30i meHTpa «Todka pocTay, HCIOIB3YEeMOTO IS peaTn3alun
00pa30BaTeNbHBIX MIPOrPaMM B paMKax MpenoJaBaHus XUMHUN)
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Beeoenue

Uto uzywaer xumus. [Ipocteie u cioxHbie BemiecTBa. CBOKWCTBA BEIIECTB. XUMHYECKHUI
aneMeHT. DopMbI CyIIECTBOBAHUS XUMHUYECKOIO IEMEHTA. XMMHUUYECKHUE SBJICHUS, UX OTINYHE
oT (puzmueckux sBiaeHUH. JlOCTMXKEHHS XMMHHM W MX MpaBHIbHOE HCIoNib30BaHue. Hcropus
BO3HUKHOBEHUS U Pa3BUTHUSI XUMHUH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUH XMMHUYECKON
Hayku. OCHOBHblE 3aKOHbI XUMHU. OOmIee 3HAKOMCTBO CO CTPYKTYpOH MEpHOINYECKON
Tabmumpl: nepuonasl U rpynmel. Tabmuma /.M. MenpeneeBa kak crnpaBouHOE Iocodue Juis
NOJy4eHUsl CBEAEHUH O XuUMHUYecKux dneMeHTax. OOo3HaueHHe XMMUYECKHX DSJIEMEHTOB.
[TponcxoxxaeHne Ha3BaHUI XMMHUYECKHX 3JIeMeHTOB. Tabnuma MeHzeneeBa Kak CIIPaBOYHOE
nocoOue Jyis MOJy4YeHUsl CBEIECHUH 0 XMMHMUYECKUX JIeMEeHTaX. XuMuueckas GopMmyia, HHAEKC,
K03 duureHT: 3amucu u yreHue Gopmyn. Macca aToMoB U Mosekyl. OTHOCHTEIbHAS aTOMHAS
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Macca. OTHOcUTENIbHAs MOJEKyJsipHas Macca. Pacuer MaccoBOM J0IM XMMHUYECKOTO AJIEMEHTA
o (opmyse BelecTna.

Amompl Xumuueckux 31eMeHmos

JlokazaTenbcTBa CIOKHOCTH cTpoeHusi aromoB. Ombithl Pesepdopna. I[lnaneraphas
MOJEJIb CTPOCHHs aTOMOB. XapaKTepUCTUKA HYKIOHOB. B3auMOCBA3b IMOHSATHI: IPOTOH,
HEUTPOH, MaccoBoe 4ucio. COBpEMEHHOE ONpENEICHUE NOHATUS «XUMHUYECKHU 3IIEMEHTY.
W3MeHeHus, TpOUCXOAAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEUTPOHOB B COCTABE ATOMOB
XUMUYECKUX 3JEMEHTOB. M30TOmbl, Kak pa3HOBUAHOCTb AaTOMOB OJHOTO 3JIEMEHTA.
XapakTepucTuka 3J1eKTpoHOB. CTpoeHHEe AIIEKTPOHHBIX 000JI0YEeK aTOMOB 3yeMeHTOB. [loHsTHE
0 3aBEpUICHHOM M HE3aBEPUICHHOM JJIEKTPOHHBIX (IHEPreTUYECKUX) ypoBHIX. PacnomoxkeHue
JJIEKTPOHOB HAa DJHEPreTUYECKUX YPOBHSIX, aTOMbl METALIOB W HeMeTauioB. HoHbl
MOJIOKUTENbHBIC U oTpullaTenbHble. [lonsaTre nona. Monsl, 00pazoBaHHbIE aTOMAMU METANIOB U
HemeTaiioB. [ToHATHE 00 MOHHOHM CBSI3M, CXEMbl OOpa30BaHMsS MOHHBIX COEAMHEHUH. CXeMBbI
o0pa3oBaHUsl MOJEKYyJ. DJIEKTPOHHBbIE M CTPYKTypHble (opmynbl. KoBaneHTHas moisipHas U
HEToJIsIpHAst XuMHUYecKue cBsi3u. CxeMbl oOpa3oBanus moiiekyn coequnenuit (HCI, H,O, NH3 u
Ip.). DIEKTPOHHBIE M CTPYKTYpHBIE (popmysbl. Cxembl 0Opa3oBaHHsS ABYXaTOMHBIX MOJIEKYI
BOJIOPOJIA, XJOpPa, CEephl, a30Ta W Ap. DJIEKTPOHHBIE M CTPYKTypHBIE (Gopmynbl. KpaTHocTh
xuMuueckon cBs3u. [lonstue o mertammmueckod cBsi3u. EquHas mpupojga XMMHYECKOW CBSI3H.
[TonssTue 06 artom-uonax. Ilonstue 00 00OOLIECTBIEHHBIX JJEKTpOHAaX. BrinonHeHue
yIpa)XHEHHH, MOATOTOBKA K KOHTPOJIBHOU paboTe.

IlIpocmouie géeugecmea

XapakTepucTuKa MOJIOKEHHUS 3JIEMEHTOB-METAINIOB U HemeTamioB B llepuoanueckoi
cucreme. CtpoeHre ux aromMoB. PU3MUYECKHE CBOMCTBA METAUIOB U HEMETAUIOB — IPOCTHIX
BelecTB. PacyeT OTHOCHTENBHOM MOIEKYNISIPHOM Macchl (MOBTOpeHue). AJoTpomnusl Ha
npumepe ojoBa, (¢ocdopa, kuciopoga u yriaepoaa. KonuuecTBo BemiecTBa M €IUHUIBI €r0O
WU3MEPEHHUS: MOJIb, MHUJIJTUMOJIb, KWJIOMOJIb. [locTosiHHast ABoranpo. Pacuer MOJEKyIsSIpHBIX Macc
BEUIECTB M0 HUX XUMHYECKMM (Qopmynam. MuuuMonspHas W KWJIOMOJISIpHAsh Macchl.
BrlnonHeHne ynpaxHeHU ¢ UCIOJIb30BAaHUEM MOHSATUN «TIOCTOSIHHAsT ABOTaApo», «KOJIUYECTBO
BEIIIECTBA», «Maccay, «MoJisipHas Maccay. OO0oOIeHue W 3aKpelieHne 3HaHWK M0 TeMme
«KonmnuecTBo BelecTBa», pelieHre SKCIepUMEHTANIbHBIX 3a/1a4. [loHsATHe 0 MosipHOM 00BEME
razoB. HopmanbHble yciaoBus. MUJUIMMONSIDHBIM M KWJIOMOJSIpHBIH 00BeM. BrinonHenue
VIOpaXHEHUH C HWCIMOJIb30BAHUEM TMOHSATUH «MOJSPHBIH 00BEM», «KOJIHMYECTBO BEIIECTBAY,
«mMacca», «MoJsipHas Maccay. O0o01IeHre 1 3aKkpernieHre 3HaHui Ha TeMy «MoJsipHbIii 00beM
ra3oBy, pelleHre IKCIepUMEHTAIbHBIX 3a1a4. O0001IeHre U cucTeMaTu3alus 3HaHui. Perenue
3a/1a4 U YIPaXHEHUH C UCIIOJIb30BAHUEM MOHITUH «KOJIMYECTBO BELIECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIN 00beM», «TIOCTOSTHHAsT ABOTaIpO».

Coedunenun Xumuueckux 371eMeHmos

[Tonatue o crenenu okucineHus. OmnpenesreHUe CTENEHW OKHCICHHS Mo (opmynam
coemuaeHuii. CocrtaBiienne (opmyia OWHAPHBIX COCTWHEHUM, OOIIMi crmocod WX Ha3BaHUH.
Oxcunpl. CocraBienue ux (opmyn u Ha3BaHui. Pacuersl mo gopmynam. CoctaB W Ha3BaHUSA
OCHOBaHWH, WX Kiaccupukanus. Pacdersr o ¢opmyiam ocHoBauuii. [Ipencraurenm: NaOH,
KOH, Ca(OH), Pacuersi mo ¢opmynam ocHoBaHuit. CocTaB W Ha3BaHUS KHUCIOT, WX
knaccudukanus. Pacuetsr mo ¢opmymam kucnot. IlpencraButenu xkucimor. Pacdersr mo
dopmynam kuciot. CoctaB U HazBaHuUs coneld. Pacuetst nmo gopmynam coneit. IlpeacraButenu
coneii: NaCl, CaCOj Ca3(PO4),. Pacuerst mo ¢opmynam cojeit. [IpoBepounas pabora 1o
OCHOBHBIM KJIaccaM HEOpraHMYecKHX BellecTB. PacueTbl mo (opmMyiamM OCHOBHBIX KJIAacCOB
HEOpPraHMYeCKUX BelecTB. AMQOTepHblE U KpHCTaJUIMUecKue BemecTBa. Kpucraminueckue
peuweTku. [IoHATHS 0 MEXKMOJIEKYIIPHOM B3aUMOACUCTBUU U MOJIEKYJISIPHOM KPUCTAJUINYECKOU
pemietke. CBOMCTBa BEIIECTB C 3TUM THUIIOM pemeTku. CBOMCTBAa BEHIECTB C Pa3sHbIM THUIIOM
KPUCTAJUTMYECKUX PEHIETOK, MX MPUHAJICKHOCTh K pa3HbIM KJIaccaM coequHeHu. B3auMocBs3pb
THIOB KPUCTAJUIMYECKUX PELIETOK U BUJOB XUMHUUYECKON CBsA3H. [IOHATHS O 4MCTOM BEUIECTBE U
cMmecH, ux omyud. [IpuMepsl )KUIKHUX U Ta3000pa3HbIX cmeceid. CriocoObl pa3/ieneHus: CMecei.
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[ToHsITHSI O MO KOMIIOHEHTAa CMECH. BBIYHMCIIEHHE €e B CMECH M pacueT MacChl Win oObema
BEleCTBa B CMECH 10 €ro joJje. Perienue 3a1a4 u ynpaxHeHU Ha pacyeT 10U (MacCOBOW WUITU
00BEMHOI) U HaxOXJeHHEe Macchl (00beMa) KOMIIOHEHTa CMECH. BhIonHeHne ynpaxHeHUH U
peleHue 3aau.

H3zmenenusn, npoucxooaujue c geujecmeamu

CrocoObl OYMCTKM BEUIECTB, OCHOBaHHblE Ha MX (u3MUecKux cBoWcTBax. OdyucTka
NUTHEBOW BOJBI, Teperonka HedTu. [loHSATHE O XUMHYECKHX SIBJICHUSX, UX OTIUYHUE OT
¢busnueckux. [lpu3Haku M yclOBUS NPOTEKAaHUS XUMHUYECKUX peakiuil. Peakius ropeHus.
KonnyecTBeHHass CTOpOHA XUMHUYECKHMX PEAaKLIUH B CBeTe yueHHs 00 aTomMax M MOJIEKyJax.
3HayeHue 3akoHa coxpaHeHus macchl BemecTB. Pons M.B. JlomonocoBa u JI. JlanbToHa B
OTKPBITUM U YTBEP)KJECHUM 3aKOHA COXPAHEHHs Macchl BemecTB. [loHsATHE O XUMHUYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOM 3alycu XMMHUYECKON PEaKIMH C TTOMOIIbI0 XUMUYECKUX (HOPMYIL.
3HayeHne MHICKCOB M Kod(duimentoB. CocTaBieHHE YpaBHEHMH XHMHUYECKHUX PEAKIHM.
Pemennie 3amay Ha HaxOXKICHHE KOJMYECTBA, MacChl WM oObeMa MPOAYKTAa pPEaKIHH IO
KOJIMYECTBY, Macce WM 00BEMY MCXOIHOTO BemiecTBa. Te e pacueTsl, HO ¢ MCIOJIb30BaHHEM
MOHSTUS «HOJs» (MCXOJHOE BEIIECTBO JAaHO B BHUJE PacTBOpa 3aJaHHOW KOHIIEHTpAIUHU WU
COJIEPKUT OIpEEIICHHYIO JI0JII0 NpuMeceil). Perenne skcriepuMeHTanbHBIX 3a/1a4, 3aKpeIieHue
3HAaHUU MO TeMe «XUMHYecKre ypaBHEHUs». CyIIHOCTh peakuil pa3iokKeHHs U COCTaBJICHUE
YpaBHEHUN DPEaKIUi, NPOJIECIaHHbIX yduTeseM. [IoHSATHE O CKOPOCTM XMMHUYECKUX PEAKLIHM.
Karanuzatoper, ¢epmentsl. CymHocTh peakiuii coeauHenus. CocTaBiieHHE ypaBHEHUN
peakuuii, npojenanHbix yuurenaeMm. CymHOCTh peakuuil 3ameieHus. CocTaBieHUe ypaBHEHUM
peakiuii, MNpOJAETaHHBIX YyuuTedeM. Psii akTUBHOCTM METAIJIOB, €ro HCIOJIb30BaHUE MJis
IIPOrHO3MPOBAHUS BO3MOXHOCTU TNPOTEKAHUS peakUuid MEXIy MeTalslaMd M pacTBOpamu
KUCTOT. Peakiiny BBITECHEHUS! OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMHU METallJIaMU.
CymHocTts peakumii ooMmeHa. CocTaBieHHE ypaBHEHUN pEaKIHil, MPOJEIaHHBIX YUUTEJIEM.
Peaknun HelTpanu3anuu. Y ciloBUs TEUEHUS PEAKLIUNA MEXAY PaCTBOPAMM KHUCIOT, IIEJIOYed U
cojefl 10 KOHLA. TUIbl XUMHUYECKUX peakuui (MO MPU3HAKY «UHUCIO U COCTaB HMCXOJHBIX
BEIIECTB U TMPOJYKTOB pPEaKIMU») Ha MpUMEpe CBONCTB BOIbI. Peakius pa3noKeHus —
AIIEKTPOJIN3 BOABI. Peakuuu coequHEeHHs — B3aUMOJIEHCTBUE BOJBI C OKCHUAAMHU METAJIOB U
HeMeTauioB. [loHATHE «TUAPOKCUABI». Peakuuu 3aMelieHuss — B3aUMOJIEHCTBHE BOJABI C
HIEJIOYHBIMHM U I1IE€JI0YHO3EMENIbHBIMU MeTalaMu. Peaknuu oOMeHa (Ha mpuMepe T'HApOJIu3a
cynpdara amoMHHHMS U KapOuaa kambius). Pemenue 3amau u ynmpakHeHui. [loaroroBka k
KOHTpPOJIbHOM padore.

Ilpocmeiimue onepayuu c eeuecmeamu (XumuuecKuili NPAKmMuKym)

[IpaBmia TexHUKH O€30MACHOCTH MpPU OOpaLIEHUH C JAOOPATOPHBIM 000PYAOBAHUEM,
npu paboTe B KaOMHETe XUMHH. 3HAKOMCTBO € J1abopaTOpHBIM 000pyAoBaHueM. dusnveckue u
XUMUYECKHE PEAKIIMU MPU TOpeHuH cBeun. KadecTBeHHBIN cocTaB mouBbl. Cpena MOYBEHHOTO
pactBopa. AHanu3 BoAabl. [Ipo3paunocTs BoAbl. [IpH3HakKM XMMHUYECKUX pEAKIMil: BBIIACICHHE
ras3a, BbIIIaJICHUE OCajKa, U3MeHeHHe 1BeTa BelecTB. KauecTBeHHble peakuuu. [Ipurorosienue
pacTBoOpa caxapa U pacyeT ero MacCoOBOM JJOJIU B pacTBOPE.

Pacmeopenue.  Pacmeopwvr.  Peakuyuu  uonnozo  oomena.  OkuciaumenvbHo-
60ccmanogumenvHovle peaKkyuu

PactBopel. ®Pusnueckas M XUMHUYECKas TEOPHUsl PacTBOPOB. TeIuioBbI€ SBICHHS IpHU
pacTBOpeHHH. ['mapaTbl W KpPUCTAJUIOTHAPATHI, KPUCTAUIM3AallMOHHAs Boja. HacklieHHslie,
HEHACBIIICHHbIE, IEPECHIIICHHbIE PAacTBOPbL. XOPOILIO PACTBOPUMBIE, MajOpacTBOPHUMbBIE U
MPaKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHUECKAs
JUCCOLMalMs U accouuanus. MexaHu3M JIHCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CrermneHb AMEKTpoNUTHYECKON nucconuanui. CUabHbIC U c1a0ble JEKTPOIUTHI. DICKTPOIUTH U
HERJIEKTPOJIUTHL.. MeXaHHW3M [HUCCOIMAlMK BELIECTB C Pa3IWYHbIM TUNOM CBsi3u. CTeneHb
aNeKTpoNUTHYecKol aucconuanyu. CuiabHbIe U cliadbie dMeKTpoauThl. MoHbl. CBOICTBA HOHOB.
Knaccudukanmst noHOB 110 cocTaBy (IIPOCTHIE U CIIOXKHBIE), 11O 3apsaAy (KaTHOHBI M aHUOHBI), 110
HAIMYUIO BOJHON 000NOYKU (TUAPOTHPOBAHUE M HETHIPOTHUpOBaHUE). OCHOBHBIC TOJOKEHUS
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TOJl. Peakuuu B BOIHBIX pacTBOpax 3JeKTpoiaUTOB. HeoOpaTtumbie M 0OpaTHUMBIE PEAKIHH.
MornekynsipHoe ¥ HMOHHOE YypaBHeHHMe peakuuid. Peakumm wuoHHOro o6Omena. Peakuuun
HelTpanu3anuu. Kucinotel. Mx kimaccudukanus Mo pa3iudHbM mpuszHakam. OmnpeaeneHue
KHCJIOT KaK 3JIEKTPOJINTOB, UX AUCCOLManus. B3auMonencTBue KUCIOT C METAJUIAMHU, YCJIOBUS
TEUEHMsI ITHX PEAKLMI. DIEKTPOXUMHUECKUN Psii HANpsOKEHUS MeETauloB. B3anmopelictBue
KHCJIOT C OKCHJIAaMHU METaUIOB M OCHOBaHMsAMM. Peakumm HelTpanusauuu. B3aumoneincrsue
KHUCJIOT C COJISIMU. 3allMCh YPaBHEHUN peaklUil (MOJEKYJISIPHBIX U HOHHBIX) C UCIOJb30BAHUEM
TaOIUIBl pacTBOPUMOCTH. OnpeneneHue OCHOBAaHMM KaK 3JIEKTPOJUTOB, MX AMCCOLIAALMSL.
Knaccudukanus OCHOBaHHMI MO pa3IMYHBIM TpHU3HAKaM. B3auMoIeHCTBHE OCHOBAHHN C
KuciioTaMu (moBTOpeHue). BzammonelictBue mienoueld ¢ coisimu  (pabora ¢ Tabmunei
pacTBOPUMOCTH) M OKCHJAMHU HEMETAJUIOB. Pa3nojkeHue HepacTBOpUMBbIX ocHoBaHMH. CocTaB
OKCHJIOB, UX Kiaccudukamys. CBOWCTBA KUCIOTHBIX U OCHOBHBIX OKCHI0B. OnpeseneHue comuei
KaK »JJIEKTPOJIMTOB, WX auccoumanus. Knaccupukanus coneit. B3ammopelicTBue comeit ¢
MeTaJulaMi, OCOOCHHOCTH S3TUX peaklMi M B3auMOJAEHCTBHE cosiel ¢ coisiMu (pabota ¢
Tabyuuen pacTBOpuMocTH). B3auMopelicTBue conell ¢ KUCIOTaMHu U 1iejiouaMu (IIOBTOPEHHUE).
[ToHsiTHE O T€HETUYECKOW CBSI3M M T'€HETUYECKUX PsAlaX METAUIOB U HeMeTaylioB. Pasinunble
NpU3HAKH KIACCUPUKAIMM XUMHUYECKHX peakuuid. OnpeneneHue CTENeHed OKHUCICHUs
3JIEMEHTOB, O0pa3ylOIIMX BellecTBa pa3inyHbIX KiaccoB. Peakumum OBP. Ilonstue 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCICHUM U BOCCTAHOBJIEHHUM. PellleHne pacyeTHbIX 3a/1ay 10
YPaBHEHHUSAM, XAapaKTEPU3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COCJUHEHMI, U BBIIOJIHEHHE
OCHOBHBIX KJIaCCOB COEJUHEHHI JTOro IUIaHa Ha TeHETHYecKyro cBs3b. lloaroroBka k
KOHTPOJIbHOM paboTe. iToroBas KOHTposbHas paboTa.
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Oowan xapaKkmepucmuka Xumuueckux nemenmos (4 u).

Crpoenue aToma, XapakTep IpOCTOrO BEIIECTBA; CPABHEHUE CBOMCTB MPOCTOIO BEIIECTBA
CO CBOMCTBaMH MPOCTHIX BEIMIECTB, OOPa30BAaHHBIX COCEIHUMH IO TEPUOAY W TMOATPYIIE
AJIEMEHTaMH; COCTaB U XapaKTep BBICUIEr0 OKCUAA, THAPOKCU/IA; COCTAB JIETYYEro BOJIOPOIHOTO
coenuHeHus: (s Hemertauia). CBoiicTBa ekTpoauToB B cBere TOJl. ['eHeTmdeckue psiabl
MeTtanna W Hemerauia. CamoctosiTenbHas paboTa ¢ ydalmuMUCs. 3akperuieHHe marepHuala.
[TonssTue o mnepexoAHbIX »dJeMeHTaX. AM@OTepHOCTb. ['eHeTHueckuid psJ NEepexoaHOTo
sanemenTa. Ilepuonnuecknii 3akon u [lepuonnueckas cucrema, crpoeHue aroma. 3Hauenue [13 u
IC.

Memannwt (14 u)

XapakTepucTuKa TIOJIOXKEHHUSI DJIEMEHTOB-METAUIOB B [lepuonuueckoid  cucteme.
CrpoeHue aToMOB MeTauioB. MeTauIMuecKue KPUCTANIMYECKHUE peleTKu. Meramnnueckas
XUMHYECKasl CBSI3b. XapaKTEPUCTHUKA OOIMIMX XUMHUYECKHX CBOMCTB METaUIOB Ha OCHOBAaHUHU MX
MOJIOKEHUST B DIIGKTPOXMMHUYECKOM psIy HaNpsHKEHW B CBETE TMPEJCTaBICHHA 00
OKHCITUTETHFHO-BOCCTAHOBUTENBHBIX peakiusax. CaMopoIHbIE METaJUThl U OCHOBHBIE COSTMHEHUS
MeTaioB B npupoje. Baxueitmue pyasl. [loHsTHE 0 METAITYprUuun U €€ Pa3HOBUIHOCTSIX: MUPO-
, TUIIPO-, nekTpoMeTautyprun. Kopposust metaiioB. CriocoObI 3alTUThl METAJIJIOB OT KOPPO3HH.
OcoOeHHocTH (PU3UYECKMX W XUMHYECKHX CBOMCTB IIETOYHBIX METAJIOB. BaxHeilmue
COCTMHECHUS IIEJOYHBIX METaJUIOB: INEJIOYH, COJHU; WX CBOWCTBAa W mpuMmeHeHue. OOmmas
XapaKTepUCTHKA METAIJIOB BTOPOW TPYIIBI TJIaBHOW MOATPYIIBI, OCHOBHBIE (U3UYECKUE W
XUMHUYECKHE CBOWCTBA IMIEIIOYHO3EMETbHBIX MeTaJUIOB. Baxkneimue coequnenus Ca m Mg, ux
npuMeHeHue. Pollb KanmbpIlusi U MarHus B KUBBIX opranu3max. CTpoeHune aroma, Gpusnveckue u
XuMH4eckue cBoicTBa. IIpumenenue amomubus. CoeIUHEHUS ATIOMUHHS — OKCHIBI U
TUAPOKCUIBI, HX aM(POTepHOCTh. BaxkHeiimme comu amfoMuHus. 3aKpeIruieHne U CUCTeMAaTHU3aIus
3HAHWH 10 TJIaBe MEPBOM: 00IIas XapaKTEPUCTHKA METAIIOB, XHMHUYECKHUE CBOMCTBA METAJIOB.
Pemienne »skcnepuMEHTANBHBIX 3aja4, penieHue ypaBHeHuil. CTpoeHHe aroma Kelesa.
dusndeckue U XuMuUdeckrue cpoiicta. [Ipumenenue xene3a. Coenunenus skenesa |l u xenesa
I1l. I'eneTnueckue psabl. KauecTBeHHbIE peakliiy Ha HOHBI XKeEJle3a.
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Ceoilicmea memannoe u ux coeOUHeHull (Xumudeckuilt npakmuxkym)(3 u).

Pemenue nenovyek XuMU4YecKuX NMpeBpaiieHuii no BapuantaMm. [loBTopeHue Ha MpakTUKe
XUMHUYECKMX CBOMCTB METAJUIOB. 3aKpEIUICHWE 3HaHUM MO paclo3HABAHUIO U IOJYYEHUIO
BEIIECTB, 3aKpeIJICHNE 3HAaHUM 110 XUMUYECKUM CBOWCTBAaM BEIIECTB.

Hememannwt (26 u)

[Tonoxxenue nemeramwioB B Ilepuoanueckoil cucrteme, OCOOCHHOCTH CTPOCHHS UX
atoMoB. Psanel D0. Kpucraminueckoe CTpoeHHEe HEMETANIOB — IPOCTHIX BELIECTB. AJIJIOTPOIHS.
O30H. CocrtaB BO3ayxa. Pusznueckue CBOWCTBA HeMETaIOB. OTHOCHUTEIBHOCTh IOHSATUN
«METauD» M «HeMeTall». XHUMHUYECKUE CBOMCTBAa HeMeTauioB. OKHCIMTENbHBIE CBOWCTBA!
B3aMMOJICICTBHE C MeETalllaMd, BOJOPOJOM, MEHEE OJJIEKTPOOTPHUIATEIbHBIMU METajlllaMHu,
HEKOTOPBIMHU CIIOHBIMHU BellecTBaMU. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAJIJIOB B PEAKLIUAX
C KHUCJIOPOJIOM, CIIO)KHBIMHU BEIIECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTHl U MUKPOAJIEMEHTHI.
Ponb MUKPO3JIEMEHTOB B )KM3HEAEATEIbHOCTU PACTEHUH, )KUBOTHBIX U ueioBeka. OpraHuyeckue
BellecTBa: O€NKu, KUpbl, yraeBoabl. Depmentsl. Burtamunbel. ['opmonsl. [lonoxenue B
[lepuonnueckoii cucreme J[. 1. MenneneeBa. CtpoeHue aromMa U MoJeKynbl. Duzndeckue u
XUMHYECKHE CBOMCTBA BOAOPOJA, €ro mojydeHue u npuMmeHeHue. OOIas XapakTepHCTHKa
rajjoreHoB. CTpoeHHE aTOMOB TaJIOT€HOB, CTENEHUW HX OKucieHusa. CTpoeHue MOoJeKys
raJIOreHOB. ['aloreHsl — MPOCThIe BEIIECTBA. 3aKOHOMEPHOCTH B M3MEHEHHH UX XUMUYECKUX U
(u3NYECKUX CBOWCTB B 3aBUCUMOCTU OT YBEIMYEHHUs IOPSIKOBOIO HOMEpa XMMHUYECKOTO
anementa. Kparkue cBeneHusi o xjope, Opome, uoze, ¢prope. Ilomydenue xiiopoBoaopoia.
XJIOpOBOAOPOJ B MPUPOJIE. XIJIOPOBOJOPO U COJIsTHAA KUCIOTa. XJIOPUIbI, UX TPUMEHEHHUE B
HapoAHOM xo3siicTBe. [lomyueHune raJoreHoB METOA0M SJIEKTpoiIn3a. buomornyeckoe 3HaUeHUE
rajoreHoB M wux coeauHeHui. I[lpumenenue ramorenoB. CTpoeHHE aromMa KHUCIOpPOa.
AmnoTponusi KUCIOpoAa. XapaKTepUCTHUKAa XHUMUYECKHX CBOMCTB KHCIOpOJa B CBETe
npeacraBiennii 06 OBP. Ilpumenenue xucnopoma. CtpoeHue aromMa cepbl. AJUIOTPOIIHS.
duznyeckue CBOMCTBa pOMOUYECKON cepbl. XapaKTepUCTUKAa XUMHUYECKUX CBOWCTB CEphl B
cBere mnpexacrasieHuii 06 OBP. Baxneilmme coequHeHHs cepbl: CEpOBOJIOPOA, CYIbGUIBI,
OKCHUJbI, CEpHHUCTas KHUCIOTa, CYIb(QUTH; UX CBOWCTBA, TMOJYYCHHE U MPHUMEHEHHUE.
Pa3baBnenHas u KOHLEHTPUPOBaHHAsI CEpHAsl KMCIIOTA, €€ CBOMCTBA, IIOJyUYE€HUE U IPUMEHEHHUE.
Peakuuu B3aumoneicTBus ¢ cepHOil kucinotod. CtpoeHne aromoB a3ora. CTpOEHHE MOJIEKYIIbI
azora. dusnueckne U XMMHYECKUE CBOMCTBA a30Ta B cBete mnpeactaBieHuit 00 OBP. Ctpoenue
MOJIEKYJbl aMMHaka. PU3NYecKrue CBOWCTBA, MOTy4YeHHe, COOMpaHue, paclio3HaBaHHe aMMHUaKa.
XvMHYEeCKHEe CBOICTBA aMMHakKa: BOCCTAHOBMUTEIbHBIE M OOpa3oBaHME HMOHA AaMMOHMS IO
JIOHOPHO-aKIENTOPHOMY MexaHu3My. CoJM aMMOHHS: COCTaB, MOJy4YeHHE, (U3NYECKHe H
xummnueckue cpoictBa. [IpencraBurenu. [lpumenenue B HapogHOM Xo3diicTBe. OKCHIBI a30Ta.
A30THasg KHCIOTa, €e CBOMCTBa M mHpuMeHeHue. Hurtpartbl, ceautpsl. CTpoeHue aroma.
Amnotponusi. CpaBHEHHE CBOMCTB U MpPUMEHEHHUE KpacHoro u Oenoro gochopa. Xumuueckue
cBoiictBa Qocdopa. Oxcun docdopa (V) u oprodocdopnas kuciaora. Conu opropochopHoii
kuciotel. ®dochop B mpupome. Dochopusie ymobpenus. CTpoeHue aroma yriepoja.
AmnoTtponusi, cBOWcTBa MoauduKanuii — anmaza u rpadurta. Mx npumeHeHue. AMOpQHBIN
YIJIEpOJ M €ro copTa: KOKC, caka, JPEBECHBIN yroyb. AJICOpOIHS U ee MPaKTUYeCKoe 3HaYCHHeE.
Xumuueckue cBoiicta yriepoaa. OKCHABI yriepoja, UX CBOMCTBA, MOJyYeHHE U NPUMEHEHHE.
CtpoeHune MOJIEKYJT OKCHJIOB YyTJIepoia. YTOJbHAs KUCIOTa U €€ coiu. BakHeiimme kapOoHATHI:
KaJbIIUT, COJA, MOTall — WX 3HaYeHHe M nmpuMeHeHue. Pacno3HaBanue kapOoHatoB. [lepexon
KapOoHaTOB B THApokapOoHaThl M oOpartHO. CtpoeHue aroma. CpaBHEHHME €ro CBOWCTB CO
cBOWcTBaMM aroma yriaeponaa. Kpucraminueckuil KpeMHUH, CpaBHEHHME €ro CBOWCTB C
yrieponoM. [lpuponnsie coenumHenuss Kpemuusi: SiO,, CHIHKAThl W aJFOMOCHJIMKATHI.
PaznoBugHocTH cTekiia, ero mpoucxoxiaeHue. Ilomyuenue unemenra. IIpous3BoacTBO U
IpUMEHEHHEe cTeksa, (apdopa, neMeHTa. 3aKpersieHHe M CUCTeMaTHU3alys 3HaHUN 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJICHTHAs HEMOJspHAas XUMHUYECKas CBs3b. PemieHue
SKCTIIEPUMEHTAIBHBIX 3a7ad W YypaBHEHHMH peakumid. [loaroroBka kK KOHTpOJIBHOW paboTe.
3akperuieHue M CUCTeMaTH3alusl 3HAHMW IO TeMe: XHMMHUYeCKHe U (U3NYEeCKHe CBOWCTBA
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HEMETaJUIOB,  XHMHMYECKHE  pPEaKlMH, KOBAJICHTHAas  TOJIApHas  CBsi3b.  PelieHue
SKCIIEPUMEHTANBHBIX 33/ay U ypaBHeHUil. [loaroroBka k KoHTposibHOH pabote. Pabora Hax
OIIMOKaMHU.

Ceoilicmea Hememaninoe u ux coeouneHul (3 u).

Pemenne skcnepumenTanpHbix 3agad 1o teme «lloarpynma kuciopomay». Peuienue
JKCIIEPUMEHTANBHBIX 3a7a4 1o Teme «lloarpynma azora u yriaepoaay». 3akpervieHHe 3HaHUN 10
IIOJIyUYEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eewgecmea (12 u)

BemectBa oprannueckue u Heopranuuyeckue. [IpuunHbl MHOrooOpa3us OpraHMYEeCKUX
coenuHeHuil.  BamentHocTh.  XMMHYECKOE ~ CTpPOEHHME  OpPraHMYECKUX  COCAMHEHUU.
MoutekymsipHbIE U CTPYKTYpHBIE (DOPMYIJIBI OPTaHUYECKUX COCIWHEHUH. ['oMonorudeckuii psija
npenenbHbIX y/B. Paaukanel. M3omepsl u uzomepus. dusnueckue U XUMUYECKHE CBONCTBA.
Meran u o2raH: cTpoeHMe MoJeKyln. [opeHne Mmerana u 3ta”a. [IpuMeHeHue wmeraHa.
XUMHYECKOE CTPOCHHE MOJIEKYJIbI ATHIIeHA. J[BoliHas cBs3b. B3anMoeiicTBre 3TUIeHa ¢ BOJOM.
[Momumepuzanus stusnena. [lonusTuien u ero 3nauenue. [loHsATHE O MpenETbHBIX OJHOATOMHBIX
CupTax Ha MNpUMepe MeTaHoja W JTaHoja. TpexaromMHblii cnupT raunepuH. OKHCIeHuE
STHJIOBOTO CIUPTA B YKCYCHBIA anbiaeruia. [lorstue o6 ampaerunax. OKUCICHHE anbJIeTHaIa B
kucnotry. OIHOOCHOBHBIE HeNpeAeNbHble KapOOHOBBIE KHCIOTHI Ha MpUMEpPe YKCYCHOMH
kucioTel. Ee cBoiicTBa u mpumeneHue. CrTeaprHOBas KHCIOTAa KaK MPEACTaBUTENb KUPHBIX
KapOOHOBBIX KHUCIOT. Peakuus stepucukanuu. Ilonsatue o crnoxubeix 3¢upax. Ilonstue o0
aMUHOKHUCJIOTaxX. Peakuuu mnojaukoHaeHcauuu. benku, ux crpoeHune u OHUOIOTHYEcKasl poJib.
[lentuanas cBa3p u nonunentuabl. [lepBudnast cTpykrypa OenkoB. buonornueckue (yHKIUU
OenkoB. CBoicTBa OENKOB M KauyeCTBEHHbIE peakuuu Ha Oenku. IlonstHe 00 yriieBomax.
I'moko3a. Ee cBoiictBa u 3Hauenue. Kpaxman u memtonosza. Mx Ouonorumyeckas poib.
[Tonmumepsl TIPUPOJHBIE W CHHTETHYECKHE. Peakiuy mojuMepusalvi ¢ TOJUKOHIEHCAIUH.
[InactMaccel ¥ BOJOKHA.  3akpeIluyleHMe W CUcTeMaru3auusi 3HaHuM.  Pemenue
AKCTIEPUMEHTAIILHBIX 33/1a4.

3akpennenue (6u)

OO6o01menre, 3aKperuieHne W CHCTeMaTH3alusl 3HAaHWW MO0 Kypcy XuMHH 9 Kiacca.
[ToBropenne mnpoiaeHHbix TeM: I[lepuoamueckuii 3axkoH u llepuoguyeckas cucrema, BHUABI
XUMHUYECKHUX CBSI3€U M THUIBI KPUCTALTUYECKUX PEIICTOK, TUIIBI XUMUYECKUX PEaKIUid, KIacChl
XUMUYECKHUX COeIMHEHM. Pelienre skcnepuMeHTalIbHbIX 33/1a4, pEIIEHUE YPAaBHEHUI peaKiluil.

Mesicnpeomemnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€dl Ipu HM3ydyeHMHM XuMuM B 8 u 9 Kkiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, Tak U
HOHS[TI/II\/’I, ABJIAIOMIUXCA CUCTEMHBIMHA IJI OTACIBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTI'O IUKIIA
OO0me ecTecTBEHHO-HAYYHbIC MOHATHS: HAayuyHBIH (DakT, TMIIOTE3a, 3aKOH, TEOpHs, aHAJIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaHI/IH, MNEPUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJCINPOBAHUC,
U3MEpEeHUe, MOJeNb, SBJICHUE, TAPHUKOBBIA APQEKT, TEeXHOJIOrus, MaTepuanbl Du3UKa:
MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, HOH, HM30TOI, PAaTUOAKTUBHOCTH, MOJEKYJa,
AIIEKTPUUYECKUI  3aps], TPOBOAHUKH, MOJYNPOBOJHUKH, JUAIEKTPUKH, (POTORNIEMEHT,
WHJIMKATOp, BEIIECTBO, TENO, OOBEM, arperaTHOe COCTOSIHHE BEIIECTBA, Ta3, pPacTBOD,
pPacTBOPUMOCTb, KPUCTAJUIMUECKasl PpEIIETKA, CIUIABbI, (PU3MUECKUE BEIMYMHBI, €IMHHUIIBI
U3MEpeHNs, KOCMUYECKOe MPOCTPAHCTBO, TUIaHEeTH, 3BE31bl, Comnie. buonorus: ¢ortocunTes,
IbIXxaHue,  Ouocdepa,  IKOCHUCTEMa,  MHUHEpaJbHBIE  yIOOpEHUS,  MHKPODJIEMEHTHI,
MaKpOd3JIEMEHThI, NMUTaTeNbHble BemiecTBa l'eorpadusi: armocdepa, ruapocdepa, MUHEPATBI,
TOPHBIC MOPOALI, IMOJIC3HBIC UCKOIIACMBIC, TOIIJINBO, BOAHLIC PCCYPCHI.

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa



Juunocmuvie pesynomamur  Obyuaiowuiica  noayuum  603IMONCHOCHL 071
dopmuposanusn credyrouwux auunocmuvix YY/I:

. OIIpeIeIeHuEe MOTUBALIUY U3y4EeHUsl y4eOHOro MaTepuala;

. OLICHUMBAHHE YCBAaMBAaEMOI0 Y4eOHOro Marepuasna, HCXOls M3 COLMAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. HOBBIIIEHUE CBOEr0 OOpPa30BaTEIbHOIO YPOBHSA M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPHUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMHUH U OOIIECTBA;

. 3HAHWE IIPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYaLIUAX;

. OLICHUBAHKE COLMAIBHON 3HAYMMOCTHU TPO(eccuil, CBA3aHHBIX C XUMHUEH;

. BJIAJICHUE MpaBWIaMU 0€30MacHOro OOpalleHusl ¢ XMMHUYECKMMH BEILECTBAMU U

000py1I0BaHKEM, TTPOSIBJICHUE IKOJIOTHYECKON KYJIBTYPHI .
Memanpeomemmnule pe3yibmamaol

PeryasituBHbIe

Obyyarowuiica noxyyum 603MONCHOCHb Olisl (POPMUPOBAHUS CIEOVIOUUX Pe2YTIAMUBHBIX
YVI:

. HeyenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX IieJei, mpeoOpa3oBaHue
IIPAaKTHUYECKOW 3aJa4d B IIO3HABATEIBHYIO, CaMOCTOSITEIbHBIM aHAIW3 YCIOBHWM JIOCTUKEHUS
LIeJI Ha OCHOBE YY€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHUPOB JEHCTBUS B HOBOM Y4eOHOM
MaTepuae;

® IJIAHUPOBAHUC ITYTU JOCTHIKCHUS ueneﬁ;
° YCTAaHABJICHHUC LCJICBBIX IMPUOPUTCTOB, BBIACICHUC aAJIbTCPHATHBHBIX crocoboB
JOCTHIXXCHUA LCIIN U BbI60p Hauoboee 3(1)(1)€KTI/IBHOFO cnoco6a; ¢ YMCHUC CaMOCTOATCIBHO

KOHTPOJIMPOBATh CBOE BPEMsI U YIPABJIATh UM; * YMEHHUE IPUHUMATh PEIIeHUsl B MPoOIeMHON
CUTYalUH;

. MOCTAaHOBKAa YYEeOHBIX 3aJa4, COCTaBJIEHUE IUIaHA U TIOCIEIOBATEIHLHOCTH
JeUCTBUI;

. opraHu3aiys pado4yero MecTa Mpu BBHITTOJHEHUH XUMHUECKOTO KCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3yIbTATOB OOyUYEHUS, OIICHUBAHHE YCBOSHHOTO MaTepuaina,

OIICHKA Ka4dyeCTBa U ypOBHSI HOHy‘ICHHBIX 3H21HI/II>1, KOppCKHI/Iﬂ IIJIaHa " cnoco6a I[CI\/'ICTBI/ISI HpI/I
HeoOxoaumocTH . [lo3HaBatensHbie OOyJarOMmMiics TOTYYUT BOZMOKHOCTE ISl (hopMHUpOBaHUS
CIEAYIOIIMX MTO3HAaBaTeNbHbIX Y'Y /I:

. MIOUCK U BBIJIeNICHHE HH(POPMALIUY;

. aHaJu3 yCIOBUM M TpeOOBaHMI 3a1ayu, BHIOOp, COMOCTaBIECHUE U 00OCHOBaHUE
crocoba pelieHus 3a1auu;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIIOCOOOB PEIICHHS 3a7a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBIJKEHUE M 000CHOBaHHUE TUIIOTE3bI, BBIOOP CrIoco0a e€ MpoBEpKH;

. CaMOCTOSITENIbHOE CO3[aHHe AJITOpPUTMA JIEATETbHOCTH MPU PELICHUH MpodiemM
TBOPYECKOTO M MTOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOWCTBAM;

. OTIACBIBAHUE CBOWCTB: TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIIECCTB, BHIACICHHE UX
CYIIECTBEHHBIX ITPU3HAKOB;

. n300pakeHre cocTaBa MPOCTEUIINX BEIIECTB C MOMOUIbI0 XUMHUYECKUX (popMyI u
CYIIHOCTH XMMHUYECKHX PEaKIiil ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

. NpOBe/ICEHUE HAOIIOICHUH, ONTUCAHNE TIPU3HAKOB U YCIIOBUI TEUCHUST XUMUIECKUX

peaxIuii, BHITOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBHIBOJIBI HA OCHOBE aHAJIM3a HAOIOACHUN
3a SKCIEPUMEHTOM, pelUIeHHE 3ajad, MOJTy4eHHe XMMHYECKON HHGOpManuu M3 pa3IHMYHBIX
HMCTOYHHUKOB;

. YMEHHE OpraHNU30BbIBATh UCCIIEIOBAHHE C LENIbI0 MPOBEPKHU TUIIOTE3;

. YMEHUE JeNIaTh YMO3aKJIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUHU) U BBIBOJIBI;
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. YMEHHE OOBEKTHBHO OIEHUBATh WH(GOPMAIMIO O BEUIECTBAX M XHUMHYECKUX
nporueccax, KpUTHUYEeCKH OTHOCUTHCS K IICEBAOHAYUYHON HH(DOpMAIIIH.

Kommynukamuenuie

Obyyarowuiics  noayuum  803MONCHOCHb Ol (opmMuposanusi  C1edyrouux
Kommynuxamusnvix YV/I:

® IIOJIHOC W TOYHOE€ BBIPAXKCHHUEC CBOUX MBICJIC B COOTBETCTBHH C 3aJjadyaMn H
YCJI0BUSAAMU KOMMYHUKAIIUU
® AZICKBATHOC HCIIOJIB30BaHNEC PEYCBBIX CPCACTB JId Y4YaCTHhsa B OUCKYCCHH H

apryMEHTalluu CBOCH MO3UIIUH, YMEHHE MPEICTABIIATE KOHKPETHOE COIEPIKaHUE C COOOIICHUEM
€ro B [MMCbMEHHOM U YCTHOU (hopme, omnpesiesieHrne crnoco60B B3auMOIEHCTBUS, COTPYAHHUUECTBO
B TIOMCKE U cOope nH(popMaInu;

. orpezeneHue crnoco0O0B B3aWMOJAEUCTBUSA, COTPYIHHYECTBO B IOUCKE U cOope
uHpOpMaLUK, yYacTHE B JHajiore, IUIAHHPOBaHHE OOLIMX CIIOCOOOB pPalOThI, MPOSBICHUE
YBaXXUTEIHLHOTO OTHOILLIEHUS K APYTUM y4allluMCS;

. ONMCAHUE COJACPNAHMS BBINOJIHSAEMBIX JCHCTBUI C LEIbI0 OPUEHTUPOBKH B
PEeIMETHONPAKTUYECKON e TebHOCTH;

. YMEHMSI YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMHU Pa3IUYHbBIX
MO3UIUI B COTPYAHUYECTBE;

. dbopMmyaupoBaTh COOCTBEHHOE€ MHEHHUE U TIO3UIIUI0, ApPTYMEHTHPOBaTh U
KOOPJAMHHUPOBATh €€ C MO3ULUAMU HapTHEPOB B COTPYAHHUECTBE IMPHU BBIPAOOTKE OOIIETOo
pelIeHNs B COBMECTHOM €ATEIbHOCTH;

. OCYIIECTBIISITh  B3aMMHBIA KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOANMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIIUE CIOCOOBI PAaOOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OLICHKY JAeMCTBUI MapTHEPA, YMETh YOSKIaTh;

. UCIOJIb30BaTh aJIeKBaTHbIE S3bIKOBBIE CPEJCTBA /ISl OTOOpPaKEHUSI CBOMX UYBCTB,
MBICJIE, MOTUBOB U MOTPEOHOCTEN; 0TOOpakaTh B peuu (OmHucaHue, OOBSICHEHUE) COACpIKaHUE
COBEpIIAaeMbIX JIeHCTBUH, Kak B (popMe I'pOMKOH COLMAIN3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBAaTh KOMMYHUKAaTHBHYI0 KOMIIETEHIIMIO, MCIOJIb3Ysl CPEICTBA YCTHOU M
NUCbMEHHOW KOMMYHHMKAllMM TpU paboTe ¢ TeKkcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN
JUTEPaTypOl, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSBIATh FOTOBHOCTh K YBaXXCHHMIO MHOW TOUKU
3peHus Ipu 00CYKIEHUU Pe3yNIbTaTOB BHIIOJIHEHHON paboThI.

Ilpeomemmuvimu pezynomamamu uzyuenusn npeomema «Xumusa» ¢ 8 Knacce agnawmes
cneoyroujue ymeHus:

1. B nosnasamenvuoui cghepe:

JaBaTh OIpPEAETCHUS] M3YYEHHBIX MOHSITUNA: BEIIECTBO (XMMHYECKHH B3J€MEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKAsI PELIETKA, BEIECTBO, IIPOCTHIE U CIIOXKHBIE BEIIECTBA, XUMUYECKas
(GopMyna, OTHOCUTENbHAsI aTOMHAsl Macca, OTHOCUTEIbHASA MOJEKYJISIpHAs Macca, BaJEHTHOCTD,
OKCHJIbI, KHCJIOTBI, OCHOBaHMs, COJH, aM(OTEPHOCTb, MHIUKATOpP, MEPUOAUYECKHI 3aKOH,
nepuoAnyYecKkas CcHcTeMa, Iepuogudeckas TaOiauna, M30TOIBI, XWMHUYEcKass  CBA3b,
ANIEKTPOOTPHULIATEIBHOCTh,  CTENEHb  OKHUCIEHHS, JJIEKTPOJIUT); XUMHUYECKas  peakuus
(XMMUYecKoe  ypaBHEHHE, TreHEeTU4ecKass  CBsI3b,  OKHCIIEHHE,  BOCCTaHOBJIECHHE,
AIIEKTPOJINTUYECKAS JICCOLIMALNs, CKOPOCTh XUMHUYECKON peaKiun);
* OIKCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIbHO MPOBEACHHbBIE SKCIIEPUMEHTHI, UCTIOIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POIHON) A3BIK U SA3bIK XUMUH;

* ONUCBIBATh U pa3INyaTh U3yYCHHbIE KIACChl HEOPraHUUYECKUX COEIMHEHUMH, TPOCTHIE U
CJIOHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUY;
* KJIaCCU(PMLIMPOBATh U3yYEHHBIE OOBEKTHI U SBICHHUS;
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© HaOMIOIaTh AEMOHCTPUPYEMBIE U CAaMOCTOSTEIBHO MPOBOIUMBIE OIBITHI, XUMHUUECKUE
pEaKLMHU, MIPOTEKAIOLIE B IPUPOE U B OBITY;

JIeNIaTh BBIBOABI M YMO3AaKIIOYEHMsS] W3 HAOJIOIEHUM, H3YYEHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEH, IIPOTHO3MPOBATH CBOMCTBA HEM3YYEHHBIX BEILECTB [0 AHAJIOTUU CO
CBOMCTBAMM M3YyYCHHBIX;

* CTPYKTYPHPOBATh U3yUEHHBIH MaTepran i XUMUYECKYIO HH(OPMALIHIO, TOJYYEHHYIO U3
JPYTUX UCTOYHUKOB;

* MOZIETIMPOBATH CTPOEHHUE aTOMOB 3JIEMEHTOB I1EPBOI'0 — TPETHET0 MEPUOJIOB (B PaMKax
U3y4EHHBIX MOJIOXKEeHU Teopun  D. Pezepdopra), ctpoeHue npocTermmx MOJIeKyI.

2. B yennocmno-opuenmayuonHoti cgepe:

aHAJTM3UPOBaTh W OLEHHUBATH IOCIEACTBHS I OKPYKAIOIIeW cpeabl ObITOBOW M
IIPOM3BOJICTBEHHOH I€SATEIbHOCTH YEJIOBEKa, CBA3aHHOMU C 1epepaboTKOM BEIECTB.

3. B mpyooeoti cghepe:

* IPOBOJUTH XUMUYECKUHN IKCIIEPUMEHT.

4. B cgpepe bezonacnocmu dHcusnedesmenbHOCMI:

* OKa3bIBaTh MIEPBYIO IIOMOIIb IIPU OTPABJICHUAX, O’KOTaX U IPYIMX TPAaBMax, CBA3AHHBIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

ONHUCBHIBATh CBOMCTBA TBEPABIX, JKUIKUX, T[a3000pa3HbIX BELIECTB, BBIAEIAA MX
CYILECTBEHHbIE TPU3HAKU;

* XapaKTepU30BaTh BEIECTBA II0 COCTaBY, CTPOCHMIO W CBOMCTBAaM, YCTaHaBJIMBATb
IPUYMHHO-CJIEICTBEHHBIE CBA3M MEKY JaHHBIMU XapaKT€PUCTUKaMH BEILECTBA;

* PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKUX IIOHATUH «@TOM», «MOJEKYJIa»,
«XUMHUYECKHH D3JEMEHT», «IIPOCTOE BELIECTBO», «CI0XHOE BEIIECTBO», «BAJIECHTHOCTbHY,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTaB NPOCTEHUIIUX BELIECTB C IOMOIIBI0O XUMHYECKHX (GOpMYyIT U
CYIIHOCTh XMMHYECKHUX PEAKIIMH ¢ TOMOIIbI0 XUMUYECKUX YPABHEHNUI;

* BBIYHCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MaccChl BEIIECTB, a TaKXKe
MacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTAa B COCOUHEHUSAX IJIs OLEHKM HX IPAKTHYECKON
3HAUYUMOCTH;

* CpPaBHUBATh 110 COCTAaBY OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, COJIN;

* KJ1accu(UUIMPOBATH OKCUABI 1 OCHOBAHMSI 110 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTAaBY;

* [10JIb30BAThCA J1A00OPATOPHBIM 000PYTIOBAHUEM U XMMUYECKOH MOCYIOH;

* IPOBOJUTH HECIIOKHbIE XUMUUECKHE ONBITHI U HAOJIOJIEHUS 32 U3MEHEHUSIMU CBOMICTB
BEIIECTB B Ipollecce MX MpEeBpalleHui; coOIr0AaTh MpaBHiia TEXHUKH O€30HMacHOCTH NpHU
MPOBEJICHUH HAOIIOIEHUH U OIIBITOB;

* pa3aMyaTh HSKCIEPUMEHTAJIBHO KHUCIOTHI M IIEIOYM, IOJIB3YsACh WHAMKATOpPaMU;
OCO3HaBaTh HEOOXOIUMOCThH COOJIIO/IEHUSI Mep O€30MacHOCTH MpH OOpaIleHUH C KUCIOTaMHu U
IeJI0YaMHU.

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

* OMMMCHIBATh M XapakTepu3oBaTh TaOIMuUHYI0 (OpMy MEPHOJUYECKON CHUCTEMBI
XUMHYECKHX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP M PACHPEICICHHUE 4YHCIA DJIEKTPOHOB I10
AIIEKTPOHHBIM CJIOSIM aTOMOB XHUMHYECKHX 3JEMEHTOB MalbIX IEpUOJIOB MNEPUOANUECKOMN
CUCTEMBI, a TAK)KE KaJIus U KaJIbLINS;

* pa3nauyaTh BUJbI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJIEHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

* U300paXkaTh SJIEKTPOHHO-HUOHHBIE (HOPMYIBI BEIIECTB, 0OpPa30BaHHBIX XWMHUYECKUMU
CBSA35IMHM Pa3HOIO BUJA;

* BBISIBJIAITH 3aBUCUMOCTB CBOMCTB BEILECTB OT CTPOCHUS MX KPUCTAJUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XMUMHUYECKUE DJIEMEHTBI U MX COCIMHEHUS HA OCHOBE ITOJIOXKCHMS
HJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUEHHUE NEPUOJIUUYECKOTO 3aKOHA U
NepPUOANYECKON cHCTeMbl Xumuueckux »dnemeHToB [I. M. MengeneeBa; ¢ oOBSCHATH CYTh
XUMHUYECKHX MPOLECCOB U X MPUHIMITHATIBHOE OTINYHE OT (PU3NIECKUX;

* Ha3bIBaTh IPU3HAKYU U YCJIOBUS MPOTEKAHUS XUMUUYECKUX PEaKLIUi;

* YCTaHABJIMBATh IPHUHAUIEKHOCTh XMMHUECKON pEeakUUU K ONpEeAeIEHHOMY THUIY IIO
OJIHOMY M3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTAaBY HCXOJHBIX BELIECTB U
IOPOAYKTOB peakiuu (peakuuu COSAMHEHUS, pa3lIoKEHUs, 3aMelleHus W oOMeHa); 2) 1o
BBIICJICHUIO WJIM TOTJIOLMICHUIO TEIUIOTHl (peaklHUy 3K30TEePMUYECKHE U SHIAOTEPMHUECKHUE);
3) 10 M3MEHEHUIO CTCNCHEH OKUCICHHS XUMHYECKUX DIIEMEHTOB (pEaKIMH OKUCIUTEIbHO-
BOCCTAaHOBHUTEJBHBIC); 4) IO 0OPAaTUMOCTH Tpoliecca (peakuu 0OpaTuMbie 1 HEOOpaTUMEIE);

* COCTABJIATh YPABHEHMSI DJIEKTPOJUTUYECKONW IUCCOLMALUU KHUCIIOT, LIEI0YeH, COlel;
MOJIHBIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMs peakluii oOMeHa; ypaBHEHHUS OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI;

* IPOTHO3UPOBATH MPOJAYKTHl XUMHUECKUX PEaKIHil o popmynam/Ha3BaHUSM UCXOTHBIX
BEIIIECTB; OMPEEIIATh HCXOJHBIE BEIIeCTBA IO (hopMyIaM/Ha3BaHUAM IPOITYKTOB PEAKIINH;

* COCTaBIIATh YPAaBHEHUS PEAKIUi, COOTBETCTBYIOUINX MOCIEA0BATEIHLHOCTH («IIETIOYKE)
IIpEBpaLCHU HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

* BBISIBIISITH B IMPOLIECCE IKCIEPUMEHTa MPU3HAKH, CBUIETEILCTBYIOIIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBIIATH PACTBOPHI C ONPEEIEHHON MacCOBOIl 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIPENENSATh XapaKTep Cpeibl BOJHBIX PACTBOPOB KHUCIIOT M LIEJIIOUEH MO HM3MEHEHUIO
OKpPacKH UHIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLIUU, NOJTBEPKIAIONINE HAJMYUE B BOJAHBIX PacTBOPAxX
BEIIECTB OTAEIbHBIX HOHOB

* OIpENENITh MPHUHAICKHOCTh HEOPraHWYECKUX BEUIECTB K OJHOMY M3 HM3yYEHHBIX
KJIACCOB/TPYIIT: METAIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSAM;

* OIPEIENATh BAJIEHTHOCTD U CTEIIEHb OKMCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYJIBI HEOPraHMYECKUX COEAMHEHMH [0 BAJIEHTHOCTSM U CTEHEHSIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)KE 3apsiJlaM HOHOB, YKa3aHHBIM B Ta0JIHIle PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHs (PU3UYECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEUIECTB (METaVIOB M HEMETAIJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

* Ha3bIBaTh OOIIME XMMHMYECKHE CBOMCTBA, XapaKTepHble JUIsI TPyHI OKCHUJOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh O0OIIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIE sl KaXJOTro M3 KJIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH  NPUMEPHl  peaklUuid, MOATBEPKAAIOIIUX  XUMHUYECKHE  CBOICTBa
HEOPraHMYECKUX BEIIECTB: OKCUAOB, KUCIIOT, OCHOBaHUM U COJIEH;

* OIPENENSITh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIh B OKHUCIUTEIHHO-
BOCCTAaHOBHUTENIbHBIX PEAKIUSX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM OaslaHC (11 M3YYEHHBIX peakiuil) 1mo
NPEUIOKEHHBIM CXeMaM PEeaKIIMii;

* IPOBOJUTH J1aOOpAaTOpHbIE OMBITHL, TMOATBEPXKAAIOIINE XHUMUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHMYECKHUX BEIIIECTB;

Ilpeomemuvimu pezynomamamu uzyuenusn npeomema «Xumusn» 6 9 Knacce agnawomes
cneoyrouue ymeHus:

1. B nosznasamenvHoli cghepe:
© JIaBaTh OIPEICIICHUS] M3yYCHHBIX MOHATHH: BEIIECTBO (XMMHUYECKHU DIIEMEHT, aToOM,
WOH, MOJIEKYJa, KpPUCTAJUTMYECKas peIIeTKa, BEIIeCTBO, IMPOCTHIE M CIOXKHBIC BEIIECTBa,
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XUMH4eckast (opMysa, OTHOCUTENbHAsT aTOMHAsi Macca, OTHOCUTENbHAsi MOJIEKYJsIpHas Macca,
BAJICHTHOCTh, OKCHJBI, KHCIOTHI, OCHOBAHHS, coinr, amMQpOTEepPHOCTh, HWHIUKATOP,
NEpUOMYECKAN 3aKOH, TMEpHOAMYECKas CHUCTeMa, MepUoaAnYecKas Tadiuia, H30TOIbI,
XUMHYECKasi CBSI3b, JICKTPOOTPUIIATEIBHOCTD, CTEIICHh OKUCICHHS, DJICKTPOIIUT); XUMUYECKast
peakuus (XMMHYECKOE YypaBHEHHME,  TIeHEeTH4YecKas CBs3b, OKHCIEHHE, BOCCTAHOBIICHHE,
ANEKTPOIUTUYECKAS JUCCOIHMAIUS, CKOPOCTh XHMUYECKOH PEaKIiH);

OIMCHIBATh JIEMOHCTPALIMOHHBIE M CAMOCTOSITENIHO MPOBEACHHBIE AIKCIEPUMEHTHI,
UCTIONB3YS JIJISl 3TOTO €CTECTBEHHBIN (PYCCKUI, POAHOM) SI3BIK M SI3bIK XHUMUHU;

* ONKCHIBATH U PA3IMyaTh U3yYCHHbIE KIACChl HEOPTaHMYECKUX COCIMHEHUM, TPOCTHIE U
CJIO’KHBIC BEIIECTBA, XUMHUYCCKHE PEAKIINN;

* KITacCU(pUIIMPOBATh U3yYEHHBIE OOBEKTHI U SBJICHUS;

* HaOJIFOJIaTh JEMOHCTPHPYEMBIC U CAMOCTOSITEIIBHO MPOBOIUMBIE OIBITHI, XUMHUYECKUE
peaKInu, MPOTEKAIOLINE B IPUPOE U B OBITY;

JeNaTh BBIBOABI W YMO3AKIIOUCHHS W3 HAONIOJCHHUN, W3YYCHHBIX XHUMHYCCKHX
3aKOHOMEPHOCTEW, MPOTHO3UPOBATh CBOWCTBA HEHM3YYCHHBIX BEUIECTB 110 AHAJIOTHH CO
CBOWCTBAMH M3YYCHHBIX;

* CTPYKTYPHPOBATh U3YUYEHHBIH MaTepUal 1 XUMUYECKYIO HH(OPMAIIHIO, TOTYICHHYIO U3
JPYTUX UCTOYHUKOB;

* MOJICTIMPOBATH CTPOCHHUE aTOMOB 3JIEMEHTOB IEPBOI'0 — TPETHETO MEPHOJIOB (B paMKax
M3YYEHHBIX MONIOKeHUu Teopun  D. Pesepdopna), ctpoeHne npocTedumx MoJIeKyl.
2. B yennocmuo-opuenmayuonnoii cghepe:

AHAJM3UPOBaTh W OICHUBATH IOCIEIACTBHS JIsi OKPYXAlolied cpeabl ObITOBOW U

IIPOM3BOJICTBEHHOH JIEATEIHLHOCTH YeNIOBEKa, CBA3aHHOMU C repepaboTKON BEIIECTB.
3. B mpyooeoti cghepe:
* IPOBOJIUTH XUMHUUECKUI SKCIIEPUMEHT.
4. B cgpepe bezonachocmu dHcusHedessmenbHOCm:
* OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPABICHHSX, OKOTAX U IPYTUX TPaBMaX, CBSI3aHHBIX
C BEIL[ECTBAMU U Ja0OpaTOPHBIM 000PYIOBAaHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Has3zeanue Tema ypoxa Ocnognoie 6udvt desamenvhocmu odyuarwuwuxca | Hcnonvzoeanu
pasoena e
0bopyoosanusn
yenmpa
«Touka
Pocmay
Beeoenue (5u) 1.Ilpeomem xumuy. | Crnynranue oObSICHEHUH yauTes.
Bewecmaa. CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

OOBbsicHeHNEe HAOIIOIaEMBIX SIBJICHUI.

2.Ilpespawenus
sewecms. Ponv xumuu
8 JHCU3HU YeN0BeKd.

Pabota c pazgaToyHbIM MaTepHaIoM.
Crymanne oObsICHEHUH YUUTEIS.
CamocrostenbHas padoTa ¢ yueOHHKOM.

3.Kpamxkuii ouepx | Ciymanne oObSICHEHUH YUUTEIS.

ucmopuu  pazeumusi | CaMocTosATeNbHAsI paboTa ¢ Y4eOHHKOM.

Xumuu. OTOo0p M cpaBHEHHE MaTephalla 10 HECKOJBKHM

HCTOYHHUKAM.

4.11CXD JI.U. | Cnyuranue oObsSICHEHUH yIHUTEIS. JlaTunk

Memnoeneesa. 3naxu | CamocrosiTenbHas paboTa ¢ yIeOHUKOM. BBICOKOM

XUMUYECKUX Pabora ¢ Tabmmieit Menneneena. TeMIIepaTyp bl,

971eMeHMO8. PaboTa ¢ kapToukamu. Jatuuk
TeMIepaTyp Bl
TIJIATUHOBBIN
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5. Xumuueckue
dopmynoi.
Omnocumenvhas
amomuas u
MONEKYISIPHASL MACCHL.

Amnanusz popmyi.

Pemenne  TEKCTOBBIX
Ka4eCTBEHHBIX 3a/1ad.
Craymanue oOBsSCHEHUN YIUTEIS.
Pabora B mapax.

Pabora B rpymnmax.

KOJIMYCCTBCHHBIX

Amombt
XUMUYECKUX
nemenmos (8u)

1. Ocnosnwvie ceedenus
0 CmpoeHuu amomos.
Hzomonw.

Pabora ¢ pa3gaTouHBIM MaTEepUaIOM.
Craymanue oOBsSCHEHUN YIUTEIS.
CamocrosiTenbHas paboTa ¢ yueOHHKOM.

JlaTamk
BBICOKOH

TeMIepaTyp Bbl,

Jatuuk
TEMIIepaTyp bl
IIJITATUHOBBIN
2. Cmpoenue | Cayuranue 0ObSICHCHUN YUUTEIS.
9NEeKMPOHHBIX CamocrositenpHas paboTa ¢ yueOHHKOM.
obonouex amomos. | Pabora c Tabnuneir Menneneesa.
Hsmenenue yucna | Pabora ¢ kapToukaMu.
anekmponog Ha BOY. Pabora B mapax.
Pabora B rpymnmax.
3. Honuas ceasw. Craymaaue oO0BsSCHCHUN YIUTEIS.
Pemmenne moctaBiIeHHBIX 3a1a4.
Pabora ¢ yueOHUKOM.
Pabora B mapax.
Pabora B rpymnmax.
4. Bzaumooeiicmeue | Cnymanue oObSICHEHUH YUUTEIS.
amomog  anemenmos- | Pabora ¢ Tabnauueit Menzaeneesa.
Hememannios — mexcoy | Pemenue 3anay.
coboll. Pabora B mapax.
Pabora y mocku.
5. Kosanenmnas
Pabota ¢ pa3naToyHbIM MaTepHaIOM.
XUMUYECKas cés3v. .
Craymraaue oOBsSCHCHUH YIUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.
6. Memannuyeckas
Pabora ¢ pa3naToYHBIM MaTepHAIIOM.
XUMUYecKas céssv. .
Craymraaue oOBsSCHCHUN YIUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.
7. Obobwenue u | Pabora B mapax.
cucmemamusayus Pabora B rpymmax.
SHAHUIL . Pemenue 3amau.
[TpoBepka MoTyueHHBIX 3HAHUH.
IToaroroBka K KOHTPOJILHOW padoTe.
8. Konmponvuas Pemrenne 3aanuii KOHTPOIBHOM PabOTHI.
paboma Ne |.
IIpocmote 1. Ilpocmuie gewjecmsa Jatuuk
Pabora ¢ pa3naTOYHBIM MaTepHAJIOM. .
eeuecmea (7 4) - Memainivl u . BBICOKOU
Craymanue oOBbsSCHEHNH YIUTEIS.
Hememanivl.  Aumanuz TEMIIEPaTyp bl,
. CamocTosTenpHast paboTa ¢ y4eOHUKOM.
KOHMPOIbHOU pabomui. Jatunk
AHanm3 ommooK. TeMIepaT o
AHanu3 KOHTPOJILHOM paboTHI. PaTYP
IUIATUHOBBIA —
Pabora Hag omuOKkaMu.
n3MepeHue
Pewenue 3anay.
TEMIIEpaTyp bl
HIepexoI0B
AIUIOTPOIHBI X
MonubUKay |
cephl;
nU3MepeHue
TEeMIepaTyp Bl
TUTaBIICHAS
BEILIECTB.

2. Konuuecmeo
seujecmaed.

Amnanus popmyi.

Pemenne TCKCTOBBIX KOJIMYCCTBCHHBIX
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Ka4eCTBECHHBIX 3a]1ay.
Crnymanue 0ObSICHeHUH YIUTEIS.

3. Pewenue 3a0ay .

Amnanmus popmyd.

Pemenne  TEKCTOBBIX  KOJMYECTBEHHBIX M
Ka4eCTBCHHBIX 3aJ1a4.
Crnymanue o0bsSICHCHUN YIUTEI.
jc.zwlfompnbm obvem Awanus Gopmys.
Pemenne  TEKCTOBBIX  KOJMYECTBEHHBIX M
Ka4eCTBCHHBIX 3aJa4.
Cnymanue oObsICHEHUH YUUTEIS.
5. Pewenue 3adau.
Amnanus popmyi.
PemieHne  TEKCTOBBIX ~ KOJHMYECTBEHHBIX U

Ka4yeCTBEHHBIX 3a/1au.
Cnymanue oObsICHEHUH yYUTEsI.

6. Oboowernue u
cucmemamu3ayus

3HAHUU no anase
«IIpocmoie gewecmaay.

Pabora B mapax.

Pabora B rpymnmax.

Pemenne 3anau.

IIpoBepka nosy4eHHBIX 3HaHUU.
IMoxroToBka kK KOHTPOJIBHOH paboTe.

7. Konmponvnas | Pemenne 3aganuii KOHTPOIBHON paOOTHI.
paboma Ne 2.
Coeounenusn 1. Cmenenwv oxucnenus. | CiaymaHue oObSICHEHUH YIUTEIS.
XUMu4ecKux Ananuz  xommponvhoi | CamocrosaTenbHas paboTa ¢ yIeOHUKOM.
anemenmos (15 | pabomul. Pabora ¢ Tabmuieit Menneneena.
u). Pabota ¢ kapToukamu.

2. Baoicnetimiue xaaccul
OUHApHLIX CcoeOUHeHUll

Paborta ¢ pa3gaTouHBIM MaTEePUATIOM.
Cnymanne oObsICHEHUH YUUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

3. Ocnosanus. Hatunx pH
Pabota ¢ pa3aToyHbIM MaTepUaIOM.
Cnymanne oObsICHEHUIH YUUTEIS.
CamocTosaTenpHast paboTa ¢ y4eOHUKOM.

4. Obobwenue u | Pabora ¢ pa3gaTo4HbIM MaTEpPHAIIOM.

cucmemamusayus Pemenue 3anau.

SHAHU. 3akperuieHue 3HaHuil [0 TEMeE.

5. Kucnomur. Craymranue oOBsSCHCHUH YIUTEIS. Hartuuk pH
CamocrosTensHas paboTa ¢ yaeOHHKOM.
Ot10op M cpaBHEHHE MaTepHasa M0 HECKOJIbKUM
HCTOYHHKAM.

6. Obobwenue u | Pabora ¢ pa3gaToyHBIM MaTEpHAIIOM.

cucmemamusayusi Pemrenue 3anau.

SHAHU. 3akperuieHne 3HaHuil [0 TeEMeE.

7. Conu. Craymanue oObsSCHEHNH YIUTEIS. Jatunx pH

CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

Ot6op m cpaBHEHHE MaTepHalia M0 HECKOJIbKUM

HUCTOYHHKAM.

8. ObobwerHue u

Pabota ¢ pa3gaToyHbIM MaTEpHATIOM.

cucmemamuzayus Pemenmue 3anau.

SHAHUU. 3akperureHne 3HaHUH 10 TeMeE.

9. Obobwenue u | Pabora ¢ pa3naTOYHBEIM MaTepHAIIOM.
cucmemamuzayus Pemenne 3aj1ad4.

3HaHULL 00 OCHOGHbIX
Knaccax
HeopcanuvecKux
eewecms.

3akperieHue 3HaHUil 1o TeMe.

10. Kpucmannuueckue
peuwemxu.

Pabota ¢ paznaToyHbIM MaTepHaIoM.
Cnymanune oObsICHEHUH YUUTEIS.
CamocTosTenbHas paboTa ¢ Y4eOHUKOM.
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12. Yucmole sewyecmea
u cmecu.

Crymanne oObsICHEHUH YUUTEIS.
CamocTosTenpHast padoTa ¢ Y4eOHHKOM.

OTt0op M cpaBHEHHE MaTepHalla 110 HECKOJBKHM
HCTOYHHKAM.

13. Maccosas u
obvemnas oonu
KOMROHEHMO8 CMeCH.

Amnanmus popmyd.

Pemenne  TEKCTOBBIX
Ka4eCTBCHHBIX 3aJ1a4.
Craymanue o0BbsSICHCHAH YUHUTEIS.

KOJINYCCTBCHHBIX u

14. Pacuemoi,
C6s3aHHbIe C NOHAMUEM
€005y,

Amnanmus popmyd.

Pemenne  TEKCTOBBIX
KayeCTBEHHBIX 3aj[au.
Cnymanue oObsICHEHUH YUUTEIS.

KOJIMYCCTBCHHBIX u

15. Koumponvnas
paboma Ne 3.

Pewienve 3aannii KOHTPOJILHOM PabOTHI.

H3menenus, 1. Qusuueckue senenus
Pabota ¢ pa3naToyHbIM MaTepUaIoOM.
npoucxooawue ¢ | 6  Xumuu. Ananuz .
. Cnymanue oObsICHEHUH YUUTEIS.
seuwgecmeamu (12 | konmponvHoi pabomui.
w) CamocrositenbHas paboTa ¢ yueOHHKOM.
2. Xumuyeckue | Crymanue oObsICHEHUH YIUTEIS.
peakyuu. CamocrostensHas paboTa ¢ yaeOHIKOM.
Ot16op M cpaBHEHHE MaTepHasa IO HECKOJIBKUM
HCTOYHHKAM.
3. Xumuyeckue | Crymanue oObsICHEHUH yIUTEIS.
VpasHeHUs. CamocrositenbHas paboTa ¢ yueOHHKOM.
Ot100p M cpaBHEHHE MaTepuasia MO0 HECKOJIBKUM
HCTOYHHUKAM.
4. Pacuemvi no
AHnanu3 popmyI.
XumMu4ecKum
VPAGHEHUSM. PemieHne  TEKCTOBBIX  KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a71ay.
Cnymanue oObsICHEHUH YUUTEIS.
5. Pacuemu no
AHnanu3 popmyI.
XumMu4ecKum
VPAGHEHUSIM. Pemenne  TEKCTOBBIX ~ KOJHWYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1au.
Crnymraaue oOBsSCHEHHUH YIUTEIS.
6. Peaxyuu
Pabota ¢ pa3gaToyHbIM MaTepHaIOM.
PAa3N0NCEHUS. .
Crymanne oObsICHEHUH yUUTEIS.
CamocrositenbHas paboTa ¢ yueOHHKOM.
7. Peaxyuu
Pabota ¢ pa3gaToyHbIM MaTepHaIoM.
coeOuHeHUs.

Crymanne oObsICHEHUH yUUTEIS.
CamocrosrenpHas paboTa ¢ y4eOHHUKOM.

8. Peaxyuu 3amewenus.

Craymanue oObSCHEeHUN YIUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

Ot6op W cpaBHEHHE MaTepHasia M0 HECKOJIbKUM
HCTOYHHUKAM.

9. Peaxyuu obmena.

Craymanue oObsSCHEHNH YIUTEIS.
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.

Ot10op M cpaBHEHHE MaTepHasia M0 HECKOJIBKUM
HCTOYHHKAM.

10. Tunvr xumuueckux
peakyuii Ha npumepe
ceolicme 800bi.

Pabota c pazgaToyHbIM MaTepHaIoM.
Crymanne oObsICHEHUH YUUTEIS.
CamocrositesibHast paboTa ¢ yueOHHKOM.

11. Obobwenue 3nanuii
no meme «Hzmenenus,
npoucxoosiuue c
seugecmaamuny.

Pabora B mapax.

Pabora B rpymnnax.

Pewenue 3anau.

IIpoBepka mojgy4yeHHbBIX 3HAHUM.
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IMonroToBka K KOHTPOJIBHOH padoTe.

12. Konmponvnas | Pemienue 3anannii KOHTPOJILHOM pabOTHI.
paboma Ne 4.
IIpocmeituue 1. Ipaxmuyeckas
HaOmonenue 3a 1eMOHCTpaAMH yIUTEIS.
onepayuu ¢ | paboma Nel. Ilpuemvi .
OO0BbsicHeHNE HAOTIOJAEMBIX SIBICHUI.
eeujecmeamu obpawenus c
- ITocTaHoBKa OMBITOB LIS AEMOHCTPAINH KJI1accy.
(xumuueckuii 1ab0pamopHbIM .
BrImonHeHNEe TpakTHIECKOH pabOTEHIL.
npakmuxkym) (5 | obopyoosanuem.
y).
2. Ilpaxmuueckasn Jatunk
HaOmonenue 3a 1eMOHCTPAMAMH YIUTEIIS.
paboma No2 . TeMIepaTypsl
OObsicHeHnEe HaOII0JaeMBIX SIBICHHH. o
Habnooenue 3a TUIATHHOBBIN
N . [TocTaHoBKa OMBITOB JUISL AGMOHCTPALIMH KJIaccy.
2opawell céeyoll. o
BerinosHeHNe NpakTHYeCKOH paboTEHL.
3. Ipaxmuueckas Jarunk
Habmonenue 3a 1eMOHCTpaMsSIMU YUUTEIIS. N
paboma Ne3 . Auanus BBICOKOM

Nnouewl U 600bI.

OObsicHeHHE HAOIIOAEMBIX SIBJICHUI.

ITocTaHOBKA OMBITOB TSI JEMOHCTPAIUHU KIIACCy.

BeinosnHeHne NpakTHYecKO paboThI.

TeMIIeparyp bl,
Jatuuk
TeMIepaTyp Bl
IJIATUHOBBIA  —
U3MEpeHHUe
TeMIepaTyp bl B
mporiecce
00yueHHs
nprueMam
BBIIAPUBAHU 51
BOJIBI u3
00pasIoB
noyBsl. JlaTumk
pH - pH -
H3MEpeHUe
BOJIOPOJTHOTO
moKa3aress
BBITSDKKA
pactBopa
TIOYBBI

4. Ilpakxmuueckas
paboma No4
IHpusnaxu xumuueckux
peaxyutl.

Habmronenue 3a 1eMOHCTpaUsAMH YIUTEIS.
OO0mpsicHeHNEe Ha0II0JaeMbIX SIBICHUI.

ITocTaHOBKA OMBITOB IS IEMOHCTPAINHU KIACCy.

BrInoHeHne mpakTudeckoil paboTsl.

Jatuuk
BBICOKOM
TeMIIepaTyp bl,
Jatuuk
TeMIIepaTyp bl

IUIATUHOBBIH,
Hatuuk pH —
MIPHU3HAKH
peakuuit o
HU3MEHEHHUIO
cpenbl
(peaxmms
HENTpanu3aln
15029
5. IIpaxmuuecxas DJEeKTPOHHBI €
aboma oS HaGmonenne 3a 7eMOHCTpalUsIMU YIUTEIIA. BeChI HaGop
P 7" | O0bpscHeHHE HAOIIOAAEMBIX SIBJIIEHUMN. i
IIpucomoenenue nmabopaTopun
[TocTaHOBKA OTIBITOB IS JEMOHCTPAIMU KIIACCy.
pacmeopa caxapa U " I'A
pacuem ezo maccosoi BrimoHeHNe pakTHIecKoit paboTh.
doau 8 pacmeope.
Pacmeopenue. 1. Pacmeopenue. JaTumk
Pabora ¢ pa3naToYHBIM MaTepHATIOM. .
Pacmeophot. Pacmesopumocmyo . BBICOKOM
Crnynranue oObsSCHCHUN YUHUTEIS.
Peaxyuu seujecma 6 6ooe. TeMIepaTyp bl,
S CamocrositenbHas paboTa ¢ yueOHHKOM. Taraux
OxucnumenvHo- TEMIEpaTyp bl
goccmanogumer IUTATHHOBBIA  —
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bHblE
peaxuuu(l1 u)

1o TOPEHHIO
CKa3aHO BBIIIIE,

2. JO/IC. OcnosHvle Hataux pH —
Pabota ¢ pa3gaToYHEIM MaTEpHAIOM.
noaoxcenus T . IIpY  M3Y4YEHUH
Crnymanue oOBSCHCHAN YIUTEINA. KHCITOT "
CamocrosrenpHas paboTa ¢ y4eOHHUKOM. o
7 OCHOBaHHH
. Hounvie ypasnenus.
P Awnanus Gpopmyit. (cpena
pacTtBopa).
PemeHne  TEKCTOBBIX ~ KOJIMYECTBEHHBIX U Jlaruuk
Iéa‘{eCTBeHHBI6X samad. MEKTPOTPOB
- = JyIaHue OObSICHEHUH YUHUTEIsL. ONHOCTH .
. uciomal, ux
sraccuguKayus " Paborta ¢ pa3naTOYHBIM MaTepHAIIOM. H3Yy1CHHE
ceoticmea Cnymanue oObsICHEHUH yquTes. HIPOBOANMOC TH
) CamocrosiTesibHasl paboTa ¢ yueOHHKOM. pacTeopoB
5. Ocnosanus,  ux
Pabota ¢ pa3naToyHbIM MaTepHaIoOM.
Kaaccugurayus Ul 6 N
ceoilemea JylIaHUe OOBSICHEHUH YUUTEIIS.
CamocrosTenbHas padboTa ¢ Y4eOHHUKOM.
6. Oxcuowi, ux | Cnymianue oObsSICHEHHH yUHUTES.
Kaaccugpurayus u | CamocrosTenbHasi pabora ¢ y4eOHUKOM.
ceolicmaa. OTOOp M CpaBHEHHE MaTephalia 10 HECKOJIbKUM
HCTOYHHKAM.
7. Conu, ux | Cioymanue oOBbsICHCHUN YIUTEIS.
Kaaccugurayus u | CamocrosTenbHas paboTa ¢ y4COHUKOM.
ceoticmea. Ot16op M cpaBHEHHE MaTepHasa MO HECKOJIBKUM
HCTOYHHKAM.
8. I'enemuueckasn c643v
Pabota ¢ pa3gaToYHBIM MaTepHAIOM.
MedAHcOy Kaaccamu .
sewjecms Crnymanne oObsICHCHUH yIUTEIS.
) CamocrosTenbHas padboTa ¢ Y4COHHUKOM.
9. Oxucnumenvro- | CiayumaHue oObSICHEHUH YUUTEIS.
60CCMAHOBUMENbHBIE CamocrositesibHast paboTa ¢ yueOHHKOM.
peaxyuu. OT100p M cpaBHEHHE MaTepHala 10 HECKOJIBKUM
UCTOYHHKAM.
10.  Obobwenue  u | Pabora B mapax.
cucmemamusayus Pabora B rpymnnax.
suanuii no meme « | Pemenue 3agau.
Pacmeopenue. IIpoBepka nony4eHHbIX 3HAHUH.
Pacmeoper.  Peaxkyuu | TlogrotoBka K KOHTPOJIEHOU paboTe.
UOHHO20 obmeHa.
OBP».
11. Koumponvnas | Pemrenue 3aqannii KOHTPOJIEHOW PaOOTHL
paboma Ne 5
Ceoiicmea 1. Ilpaxmuueckas
HaOmonenue 3a 1eMOHCTpAMsSIMU YUUTEIIS.
anexkmpoaumos | paboma Ne 6. Hounwvie .
N OObsicHeHne HaOII0JaeMBIX SIBICHHH.
(xumuueckuii peaxyuu.
4 ITocTaHOBKa OMBITOB YIS IGMOHCTPAIMH KJIacCy.
npakmuxym) (- Bhio 5 1at
w) JIHEHHE TPAKTUYEeCKON paboThI.
2. Ipaxmuuecxas JlaTumk
HaGmronenne 3a 7eMOHCTpalsIMU YIUTEIIA.
paboma Ne 7. Ycnoeus . TeMIepaTypsl
OO0ObsicHeHNE HAOTIOHAEMBIX SIBJICHUI. N
npomeKaHusl TUIATHHOBBIH
. | TlocTaHOBKa ONBITOB ISl IEMOHCTPAIMH KJIACCy.
XumMu4eckux — peaxyuil -
BrinonHeHne npakTHYecKor paboTEhI.
Medncdy  pacmeopamu
INEKMPOIUMOE 00
KOHYdA.
3. Ilpaxmuueckas Hatuuk pH

paboma Ne 8.
Ceoticmea Kuciom,
OKCUO008, OCHOBAHUL U
coreil.

HabmroneHue 3a JeMOHCTPAUSIMU YIUTEIIS.
OOBbsicHeHNEe HAOIIOaEMBIX SIBJICHUI.
ITocTaHOBKA OMBITOB JJIsl JEMOHCTPAIIMU KIIACCY.
BrimosHeHne pakTHIeCKOr paboThI.

4. Ilpaxmuueckas
paboma Ne 9. Pewenue
IKCHEPUMEHNATIbHBIX

Habmromgenue 3a JeMOHCTPALUSAMH YUUTEIIS.
OO0bsicHeHNE HAOIIONAEMBIX SIBJICHU.
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3a0au.

IlocTanoBKa OIEITOB JJI ICMOHCTpalnuu KJiaccy.

BrimosHeHne MpakTHIECKOW pabOTHI.

3axknrouenue (4

)

1.0606wenue u
cucmemMamusayusi
3HAHUL N0 YYeOHUKY
xumuu 3a 8 knacc.

Pabora B mapax.

Pabora B rpymmax.

Pemenue 3amau.

IIpoBepka 1osy4eHHBIX 3HaHUU.
[MoxroToBka K KOHTPOJIBHOI paborTe.

2.0600wenue u
cucmemamusayusi
BHAHUWIL N0 YYeOHUKY
xumuu 3a 8 knacc.

Pabora B mapax.

Pabora B rpymmax.

Pemienue 3anau.

IIpoBepka noay4yeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJLHOM paboTe.

3. Umoeosasn
KOHMPOAbHAsL paboma
no xumuu 3a 8 Kuacc.

Pewienve 3aannii KOHTPOJILHOM PabOTHI.

4. Ananuz
KOHMPONLHOU pabombi.

Awnanu3 omuooK.
AHanu3 KOHTPOJIBbHOI paboThI.

Paboma Hnao | Pabora Hag ommOKaMu.
owmubKamu. Pemenne 3amau.
Craymaaue oOBsSCHCHUH YIUTEIS.
9 KJIACC (68 YACOB)
Ha3zeanue Tema ypoka. OcHogHbie 6u0bl OesasmensHoCmU Hcnonvzosanue
paszoena, odyuarowuxcs obopyoosanusn
Konuuecmeo yenmpa «Touka
uacoe Pocman
Oowasn 1. Xapaxkmepucmuxa | Ciyuianue 0ObSICHCHUN YUUTEIS.
xapakmepucmuka | xumuueckoeo snemenma Ha | CamocrosrenbHas pabora ¢ y4eOHHKOM.
XUMUYECKUX ocHosanuu e2o nonodcenus 6 | Pabora c Tabnuneir Menzaeneea.
anemenmos (4 u). Iepuoouueckou cucmeme /]. | Pabora ¢ kaproukamu.
U. Menoeneesa.
2. Xapaxmepucmuka | Cnymianue oObSICHCHAN YIUTEIS.
xumuyecxkoeo anemenma Ha | CamocTosTenpHas paboTa ¢ yIeOHHKOM.
ocHosanuu e2o nonodicenus 6 | Padora c Tabnumeir MeHeneea.
Iepuoouueckou cucmeme /]. | Pabora ¢ kaproukamu.
U. Menoeneesa.
3. Xapaxmepucmuka | Cnymianue oObSICHCHAN YIUTEIS.
Xumuueckozo snemenma no | CamocrosiTesbHas paboTa ¢ y4eOHUKOM.
KUCIOMHO-0CHOGHbIM Pab6ora ¢ Tabnuieit Menneneena.
ceoticmeam obpasyemvix um | Paborta c kapToukammu.
coeOuneHull.
4. Iepuoouuecxuu 3axon u | CaymaHue oObSICHEHUH yIUTEIs.
Ilepuoouuecrkas  cucmema | CamocTosTenpHas padoTa ¢ y4eOHUKOM.
xumuyeckux onemenmos /[. | Pabota c Tabnuueli MeHaeneena.
U. Menoeneesa. Pabota ¢ kaproukamu.
Memannwt (13 u) 1. Honoowcenue memannog ¢ | Crnynianve OObSICHEHHH YUHUTEIIS.
Iepuoouueckoii  cucmeme | CamocTosiTeNbHAs paboTa ¢ y4eOHUKOM.
.U Menoeneesa u | Pabora c Tabiuneit Menzaeneena.
cmpoeHue Ux amomos. Pabora ¢ kapToukamu.
2. Xumuueckue ceolicmea Jarauk
Pabora ¢ pa3naToYHBIM MaTepHAIIOM.
Memainnos. . TEeMIIepaTyphI
Crnynranue oO0bsSICHCHUN YIHUTEIS. .
TUTATHHOBBIN
CamocrosrenbHas paboTa ¢ y4eOHHUKOM.
3. Tonyyenue memannos. | Coymanue oObSICHEHUH yIUTEIS.
Koppo3sus memannos. CamocrosrenbHas paboTa ¢ y4eOHHUKOM.
OTO60op W CpaBHEHHWE MaTepuayia II0
HECKOJIbKUM HCTOYHHKAM.
4. [I]enounvle memannol. Crnymanue 0ObSICHeHHH YUUTEIS. JaTauk
CamocTtosTenbpHast padoTa ¢ ydeOHUKOM. | TeMIepaTyphl
OTOéop ¥ CpaBHEHHME MarepHaja IO | TUTATHHOBBIN

HCCKOJIBKMM HCTOYHHKAM.
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5. L]enounvie memanioi.

Pewenue 3anay.
PaboTa mo kapTodkam.
Pemenne XxuMn4eckux ypaBHEHUH.

6. DBepumnnuii, MmacHun u
Pabota ¢ pa3gaToyHbIM MaTepHATIOM.
wenoyHo3eMenbHble .
Crnymraaue oOBsSCHCHNN YIUTEIS.
Memannul.
CamocrosrenbHas paboTa ¢ y4eOHUKOM.
7. Bepumnnui, maenuti u | Pemenue 3amad.
wenoyHo3emenbHble Pabota o kaproukam.
Memasnnol. Pemienne XxuMu4eckux ypaBHEHUH.
8. Anromunuil.
Pabota ¢ pa3gaToyHBIM MaTepHATIOM.
Cnymanue oObsICHEHUH YUUTEIS.
CamocrosiTesibHast paboTa ¢ yueOHHKOM.
9. Anromunuil. Pemenue 3anau.
Pabota o kaproukam.
Pemenue XuMu4ecKuX ypaBHEHU.
10. Kene3o. Cnymanue oObsICHEHUH YUUTEIS.
CamocrosiTenpHas paboTa ¢ yueOHHKOM.
OObsicHeHHe HaOII0JaeMBIX SIBICHHH.
11. 3axpennenue u | Pabora B mapax. PaboTa B rpymmnax.

cucmemamu3ayus 3HaHUl no
enase nepgot « Memannvly.

Pemenue 3amau.
IIpoBepka nony4eHHbIX 3HAHUH.
[MoxroToBka K KOHTPOJIBHOH paboTe.

12. Komwmponvnas paboma
Nel «Memannol .

Pewenue 3alaHui KOHTPOJIbHOM
paboThL.

13. Auanusz KoHmponvbHOU
pabomol.

AHanu3 ommooK.

AHanu3 KOHTPOJILHOI paboThI.
Pabota Hax ommbkamu.

Pewenue 3anau.

Crnymraaue oOBbsSICHCHUN YIUTEINS.

Ceoiicmea
Memanioe u ux
coeouHenuil
(Xumuueckuit
npakmuxym)(3 u).

Ipaxmuueckas paboma Nel.
Ocywecmenenue  yenouxku
XUMUYECKUX NPpeepayeHull.

HaoOmonenue 3a
YAUTENS.
OO0OBsicHeHHE HAOIIONAEMBIX SBJICHU.
[TocTaHOBKA OTBITOB ISl IEMOHCTPAIHA
KJaccy.

BrInoHeHne mpakTudeckoil paboThl.

JACMOHCTpalusIMn

Harauk
BBICOKOU
TeMmepaTryp Bl
JlaTamk

TeMIIeparyp BI
TUTATUHOBBIN -
U3MepeHue
TeMIIeparyp Bl
Mepexo0JI0B
aJUIOTPOIIHBI X
Mogudukaum U
Cepbl; U3MEpEHHe
TeMIieparyp Bl
IUTaBJICHUS
BEILIECTB.

Ipaxmuueckas paboma Ne2.
Ilonyuenue u  ceoticmea
COCOUHEHUT MEMAILIOS.

Habmronenune 3a
YAUTENS.
OOBbsicHeHHE HAOIIOIaEMBIX SIBJICHUH.
ITocTaHOBKA OMBITOB IS JEMOHCTPAIIMN
KJIaccy.

BrImoHeHne MpakTUYecKoil paboThI.

JACMOHCTpalusIMn

Ipaxmuuecxas paboma Ne3.
Dkcnepumenmanvhvie
3a0a4u N0 PACNO3HABAHUIO U
HOJYYEHUIO Geuecms.

HaoOmonenue 3a
YUUTEIS.
OOBsicHEHNE HAOIIOTaEMBIX SIBJICHHUI.
ITocTaHOBKA OMBITOB ISl JEMOHCTPAIIHN
KJaccy.

BrInosHEHUE TPaKTUIECKOH pabOTEHI.

JIEMOHCTPAITHSIMHI
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Hememannwt

“)

(26

1. Hememannvi: amomvl u
npocmoie seujecmaa.
Kucnopoo, o3on, 6030yx.

Cnymanne oObsICHEHUH YUUTEIS.
CamocTrosTenpHast padoTa ¢ y4eOHUKOM.
Ot1bop ¥ cpaBHEHHE MaTepuaia IIo
HECKOJIbKUM HCTOYHHKAM.

Jaruuk
BBICOKOU
TeMmepaTryp I,
JlaTamk

TeMmuepaTyp Bl
TUTATHHOBBIN —
U3MEepeHue
TeMIleparyp bl
Mepexo10B

aJTIOTPOTIHEI X
MomubuKkay — u

cepbl; HU3MepeHue
TEeMIIepaTyp BI
IUIABJICHUSA
BEIIIECTB.
2. Hememannvi. Xumuueckue | PemieHue 3amad.
CBOUCMBA HEMEMATIO8. Pabota o kaproukam.
Pemenne Xxumnuecknx ypaBHEHUH.
3. Xumuueckue snemenmul 8
S O Pabota c PasIATOHEIM MaTEPHATOM.
opeanusos. Crnymanne oObsICHEHUH yduTens.
CamocrositenpHas paboTa ¢ yaeOHHKOM.
4. Booopoo. Pemienue 3amau.
Pabota o kaproukam.
Pemienue XuMu4ecKuX ypaBHEHUH.
5. I'anozenul. Cnymanue oObSICHEHUH YUUTEIS.
CamocrosiTenbHas paboTa ¢ yueOHHKOM.
OObsicHeHHe HaOJII0JaeMBIX SIBICHHH.
6. Coedunenus 2ano2eHos. Pemenue 3anau.
Pabota o kaproukam.
Pewienne Xxumuuecknux ypaBHEHUH.
7. IHonyyenue canozenos. | Ciymanue oOBbICHEHUH yIUTENS.
Buonozuuecrkoe 3nauenue u | CamoctosiTenbHast paboTa ¢ y4eOHUKOM.
npumenenue 2anozenog u ux | Orbop W CpaBHEHHWE MaTepuana IIo
coeduHeHull. HECKOJIbKUM HCTOYHHKAM.
8. Kucnopoo. Hatumk
Pabota c pa3gaToyHbIM MaTepHaIOM. N
BBICOKOM

Crnymraaue oOBsSICHCHAN YIUTEIS.
CamocrositensHas paboTa ¢ yaeOHHKOM.

TeMmepaTryp Bl
Jatuuk

TeMIneparyp Bl
TJIATUHOBBIN —
U3MepeHue
TeMIneparyp Bl
IIEpEX0I0B

AJIIOTPOITHEI X
MomubpuKamym  H

Cephl; M3MEepeHHe
TEMIIepaTyp Bl
TUTABIICHHS
BEIIIECTB.
9. Koumpoavnas paboma | Pemenne 3a/laHui KOHTPOJIBHON
No2 paboTHI.
10. Cepa. Crymanne oObsICHEHUH YUUTEIS. Harank
CamocrosTenbHas pabora ¢ yueOHUKOM. EI"ICOKO“ TeMHﬁla’::Hyﬁ
OOBscHCHHE HAOMIOJAaCMBIX SBJICHUH. TeMmepaTyp o
TTATUHOBBIN -
HU3MEpEHHE
TeMIeparyp bI
TIepexoa0B
AJIIOTPOITHBI X
MOI[Hq)I/IKaI.II/I " CEpPBI;
H3MEPCHUEC
TeMIepaTyp Bl

T1JIaBJICHUA BEIICCTB.
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11. Coedunenus cepel.

Cnymanne oObsICHEHUH YUUTEIS.
CamocTrosTenpHast padoTa ¢ y4eOHUKOM.
Ot1bop ¥ cpaBHEHHE MaTepuaia IIo
HECKOJIbKUM HCTOYHHKAM.

12. Cepnas xucnoma. Crnymraaue oO0BsSCHCHNAN YIUTEIS. Jatumnk
CamocrosrenbHas paboTa ¢ yaeOaukoM. | pH
OO0BsicHeHNE HAOIIONAEMBIX SIBICHUI.
13. Azom. Pemenue 3amgau.
Pabora mo xapTouxam.
Pemenue XuMu4eCKuX ypaBHEHUN.
14. Ammuax. Cnymanue oObsICHEHUH YUUTEIS. Jatunx
CamocrositensHas padbota ¢ yueOHukom. | pH
OObsicHeHne HaOII0JaeMBIX SIBICHHH.
15. Conu ammonus. Cnymanue oObsICHEHUH YUUTEIs.
CamocrositenbHas paboTa ¢ yueOHHKOM.
OObsicHeHHe HaOII0JaeMBIX SIBICHHH.
16. Kucnopoonwie | Cnymanue oObsICHEHUH yUnUTEIS.
coeOduHnenus azoma. CamocrosTenpHas paboTa ¢ yueOHHKOM.
Otbop W cpaBHEHHME MaTepHana IIo
HECKOJIbKUM HCTOYHHKAM.
17. Qocpop  u  ezo HaTtuuk
COCOUHCHIA. Pabota c PasIATOHBEIM MaTEPHATOM. ——
Crnymanne oObsICHCHHH yIUTEIS. o
IUTATHHOBBIN
CamocrosiTenpHas paboTa ¢ y4eOHHKOM.
18. @ocpop  u  ezo | Pemenue 3amau.

coeOuHenus. Pabora mo xapTouykam.
Pemienue XuMu4eCKuX ypaBHEHUH.

19. Venepoo. Crayuranue oObsSCHCHUN YUUTEIS.
CamocrosTenbHas padboTa ¢ Y4COHHUKOM.
OO0bsicHeHHEe HAOI0JaeMBIX SIBJICHU.

20. Kucnopoouvie | Pemenune 3amau.

coeouHenus yenepooa. Pabota mo kapToukam.

Pemienue XuMu4eCcKuX ypaBHEHUH.

21.  Kpemnuii u  eco | Cnyuianue OObSCHCHUN YUHUTEIIS.
coeounenus. CamocrositenbHas paboTa ¢ yueOHHKOM.
OO0BsicHeHNE HAOIIOMAEMBIX SIBICHUIA.
22. Cunuxamnas | Cnymanue oObsICHEHUH yIUTENS.
NPOMBIULEHHOCHTD. CamocrositenbHas paboTa ¢ yaeOHIKOM.

Otbop W cpaBHEHHME MaTepHana IIo
HECKOJIbKUM HCTOYHHKAM.

23. Obobwarowuii ypox no
meme «Hememannvly.

Pabora B mapax. PaboTa B rpymmax.
Pemenne 3amau.

[TpoBepka MoTyueHHBIX 3HAHUH.
IToaroToBka K KOHTPOJLHOM paboTe.

24. Obobwarowuii ypoxk no
meme «Hememainnvi».

Pabora B mapax. PaboTa B rpymmax.
Pewenue 3anau.

IIpoBepka Moy4yeHHbIX 3HAHUM.
IToaroToBka K KOHTPOJLHOM paboTe.

25. Koumpoavnas paboma
M 3.

Pemenne 3a1anmii KOHTPOIBHOI PabOTEHI.

26. Ananuz KOHMPOIbHOU
pabomul.

Amnann3 ommOoK.

AHanu3 KOHTPOJILHOH paboTHI.
Pabota Hax ommbOkamu.

Pemenue 3anau.

Cnymanne oObsICHEHHH YUUTEIS.

Ceoticmea
HeMemanioe u ux
coeounenuii (3 u).

Ipaxmuueckas paboma Ne4.
DKrcnepumenmanvhvle
3a0ayu no meme
«Ilodepynna xuciopooay.

Habmronenune 3a
YUUTENS.
OOBbsicHeHHE HAOIIOIAEMBIX SIBJICHUI.
ITocTaHOBKA OMBITOB IS JEMOHCTPALIMA
KJ1acey.

BrimosiHeHNe pakKTHIECKOW pabOTHI.

JACMOHCTpalusIMn
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Ipaxmuueckast paboma NeS.

Drcnepumenmainvibvle
3a0auu no meme
«llooepynnel  azoma  u
yenepooay.

Habmronenne 3a
YAUTETS.
OO0BsicHeHNE HAOIIONAEMBIX SIBICHUI.
[TocTaHOBKA OTBITOB TSI IEMOHCTPAIHN
KJIaccy.

BrmoHeHne MpakTHIecKoil paboTHI.

JACMOHCTpalusIMn

Ipaxmuyeckasn paboma No6. OnexTpo
Ilonyuenue, cobupanue u Habmonesme 32 nemoHCTpanusmi HHBI €  BECH
4 ’ P UTETIS. ’
PAcno3Hasanue 2asos. yd . Habop
OObsicHeHne HaOII0JaeMBIX SIBICHHH.
nabopaTopuu
[TocTaHoBKa ONBITOB ISl IEMOHCTpPALIMN THA
KJaccy.
BrinosHeHNE NpaKTHYeCKOH paboTEHIL.
Opzanuueckue 1. Ilpeomem opeanuueckori | CnymaHue 0ObSICHCHHIA yIUTEIS.
eeujecmea (13 u) XUMUL. CamocrositenbHas paboTa ¢ yueOHHKOM.
Otbop W cpaBHEHHME MaTepHana 1o
HECKOJIbKUM HCTOYHHKAM.
2. Ilpeodenvnvie | Cnymanue oOBACHCHAN YIUTEIS.
1211e8000pO0bL. CocraBieHIE XUMIYECKUX (HOPMYIL.
Pabora B mapax. PaGoTa y mockn.
3. Henpeoenvrnuvie | Cynianne 0ObSICHCHHHA YIUTEIIS.
1211e8000pO0bL. CocraBieHIE XUMIYECKUX (HOPMYIL.
Pabora B mapax. PaGoTa y mockn.
4. Cnupmul. Crnymaaue oOBsSCHCHAN YIUTEIS. HaTtuuk
CamocrositensHas padbota ¢ yueOHukom. | pH
Otbop W cpaBHEHHME MaTepHana 1o
HECKOJIbKMM UCTOYHHKAM.
5. Ilpedenvrvie | Cnynianue 0ObACHCHUN YUUTEIS. JaTtauk
00HOOCHO8Hble KapboHogble | COCTaBICHUE XUMHUYECKHUX (HOPMYII. pH

KUCJlomaul.

Pabora B mapax. PaboTa y nocku.

6. Cnoocrvle s¢ghupwi. XKupol.

Cnymanne oObsICHEHUH YUUTEIS.
CocraBneHne XUMHUECKHX (HOPMYII.
Pabora B mapax. PaGoTa y mockn.

7. Amunokuciromuol u 6enKu.

Pabota c pa3gaToyHbIM MaTepHaIOM.
Crnymraaue oOBsSICHCHAN YIUTEIS.
CamocrositesibHas paboTa ¢ yaeOHHKOM.

8. Amunokucromol u 6eaKu.

Crnymraaue oOBsSICHCHAN YIUTEIS.
CocraBneHne XUMHIECKHX (HOPMYII.
Pabora B mapax. PaGoTa y mocku.

9. Yanesoowl.

Crnymraaue oOBsSICHCHAN YIUTEIS.
CocraBneHne XUMHIECKHX (HOPMYII.
PaboTa B mapax.

Pabota y mockwu.

10. Ionumepwr.

Crnymranue oOBsSCHEHNH YIUTEIS.
CocraBieHne XUMHYECKUX (HOPMYI.
PaboTa B mapax.

Pabota y mockwu.

11. Obobwarwuii ypox no
meme «Opeanuueckue
seujecmeay.

Pabora B mapax. PaboTa B rpymnmax.
Pemenne 3amau.

IIpoBepka MoIy4YeHHBIX 3HAHUH.
[MoaroToBKa K KOHTPOJIBHOH padoTe.

12. Komwmponvnas paboma

Ned.

Pemenne 3ajaHUH KOHTPOJIbHOU
paboThI.

13. Awuanus xommponvHot
pabomul.

Amnanu3 ommOoK.

AHanu3 KOHTPOJILHOH paOoThI.
Pabota Hax ommbOKkamu.
Pemenue 3anau.

Cnymanue oObsICHEHHH YUUTEIs.

3akpennenue (6u)

1. Ilepuoouueckuti 3aKoH u
Ilepuoouueckaa  cucmema

Pabora B mapax.
Pabota B rpynnax.
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XUMUYECKUX 21eMeHmos
JI.U. Menoeneesa.

2. Cmpoenue seujecmaa.

3. Xumuueckue peaxyuu.

4.  Knaccet  xumuueckux
coedunenuil ¢ ceeme TO/I.

Pewenue 3anau.
IIpoBepka moay4eHHbIX 3HAHUM.
[oxroToBka kK KOHTPOIBHOI paboTe.

5. Umocosas xonmponvHas

Pemenue 3aJaHuN

paboma. KOHTPOJIFHOH paboTEHI.
6.Ananuz KOHMpOAbHOU | AHANMH3 OMUOOK.
pabomul. AHanm3 KOHTPOJIBHOI paboTEHI.
Pabora manx ommbkamMu.
Pemenue 3amgauq.
Crnymanue o0BsSCHCHAH YIUTEIS.
Cnmcok ureparypbl
1. Xumus. 8 kimace: yue0. st obmeodpazosar. yupexaenuii / O.C. ['abpuensH. —
17-e u3n., crepeorun. — M. : Jlpoda, 2011. — 270, [2] c. : n.
2. Kyspmenko H.E. Hauana xumun. CoBpeMeHHBIH Kypc AJisl MOCTYNAIOLIUX B

By3bl. T. 1: yuebnoe nocobue — 13-e uzn., crepeotun. — M.: M3xarenbcTBo
«Qx3amen», 2007. — 383, [1] c. (Cepust «AOUTYpHEHT»)

3. Xumusa.  YyeOHO-MeToAWueckas razera Il yuydTelned XUMUU U
€CTECTBO3HAHMUS.
4, Xumus. HactonpHas kHura yuurens. 8 kiacc: Mmeroaudeckoe mocodue / O.C.

I'a6puensa, H. I1. BockoboitnukoBa, A. B. SlmykoBa. — 3-¢ u3j., mepepad. —
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