


IHosicHuTEeNLHAA 3aNIUCKA

PaGouas mporpamma mo xumuu 1 8-9 kimaccoB pa3paboTaHa Ha OCHOBE (heaepaabHOTro
rocyJIapcTBEHHOTO oOpa3oBarenbHOro cranmapra OOO, obpaszoBarenbHON nporpammbel MBOY
«Tpounkas CLI um. I'epos Coserckoro Corosza A.C. FOxaHoBa» ¥ NpUMEpHON MPOTrpamMMBbl 110
XHMMHH, a TaK K€ Ha OCHOBE aBTOPCKOM yueOHoi# nporpammel O.C. ["abpuensHa.

Ha 06a3e mnenrpa «Touka pocra» oOecneuumBaeTcs peaau3anus 00pa30BaTENIbHBIX
IpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHMAMM 3aKOHOJATeIbCTBA B cdepe oOpa3oBaHui U € Y4ETOM
pexomernnanuii denepanbHOro omeparopa ydebHoro mpeamera «Xumus» . OOpa3oBaTenbHas
IIporpaMMa I03BOJISIET UHTETPUPOBATh PEAIN3yeMbIe NTOAXOMBI, CTPYKTYPY M COACpPKaHUE IIPU
OpraHu3any o0y4eHus: XMMUU B 8—9 Kilaccax, BHICTPOCHHOM Ha 0a3e J1I000ro M3 JTOCTYIHBIX
yueObHo-MeTouueckux koMmiuiekcoB (YMK) . HcnonwszoBanue o6opynoBanus «Touka
pocta» npu peanuzanuu gaiHoi OII mo3BossieT co3aarh ycaoBus:

. JUISL PACIIMPEHUS COJEPKAHUS MIKOJIBHOIO XUMHUECKOro 00pa30BaHus;

. JUIsL TIOBBIIIEHUS I103HABAaTENIbHONM AKTUBHOCTH OOYyYalOUIMXCAd B €CTECTBEHHO-
HAy4YHOU 0071aCcTH;

. JUIA  Pa3BUTHS JIMYHOCTH peOEHKa B Tmporecce OOY4YeHHsT XHMHH, €ro
crocoOHOCTeH, (opMUpOBaHMS M YAOBJIETBOPEHHsS COLMAIbHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEH;

. Ui paboThl C OJApEHHBIMU NIKOJbHMKAMM, OPraHU3aLUU UX pa3BUTHS B
pa3IUYHbBIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKON AESTEILHOCTH .

O0mas xapakTepucTUKA y4e0HOTr0 nmpeamMera « XumMusi»

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpOoCTpaHWJIa CBOE BIIMSHHUE Ha
BCE OO0JIACTH YEJIIOBEYECKOTO CYIIECTBOBAHHWS, 3ajJajla HOBOE BHJEHHE MHpa, CTaja
HEOTHhEMJIEMbIM KOMIIOHEHTOM MUPOBOW KYJbTYphl, HEOOXOAUMBIM yCIOBHEM KM3HM OOLIEeCTBa:
3HAHME XUMHUHU CIY)KUT OCHOBOM i (OpMHpOBAaHUS MHUPOBO33PEHUS YENOBEKAa, €ro
IpeCTaBIeHNUI O MaTepHabHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
NpeaACTaBJICHHUA O B3aUMOIIPCBpALICHUAX OHEPruu H 00 SBOJIIOLIMM BCIIECCTB B IIPUPOJIC,
COBpPEMEHHasi XMMUsl HalpaBiieHa Ha pelleHHe II00albHBIX MPOOJeM YCTOHYMBOTO pPa3BUTHUS
YEeJIOBEUEeCTBA — CBHIPbEBOM, IHEPreTUYECKOM, IMHINEBOM M HDKOJOTMUECKOW O€e30MacHOCTH,
npo0JeM 3IpaBoOXpaHeHHs. B yClIOBHIX BO3pacTarolIero 3Ha4YeHUs XMMUH B *KHU3HHU OOIIeCcTBa
CYIIECTBEHHO TIOBBICHJIACH POJIb XMMHYECKOTO 00pa3oBaHMs. B miaHe comuamu3amiy OHO
SBIISICTCS OJHUM M3 YCJIOBUH (OPMHUPOBAHMS HWHTEIUIEKTAa JMYHOCTH W TapMOHUYHOTO €€
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XHUMHUUYCCKHUEC 3HaAHUA HeO6XO)II/IMI)I JJIsL HpI/IO6peTeHI/I$I
OOIIEKYIbTYPHOTO YpPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAMTHCS B COLUYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTO00pa3HOW JKM3HH OOMIECTBA, Ui OCO3HAHHS BAaXHOCTH Pa3yMHOTO
OTHOILIEHHS K CBOEMY 3/I0pPOBBIO M 37I0POBBIO IPYTUX, K OKPYXKAIOLIEH MPUPOAHON cpene, At
TpaMOTHOI'O MOBEACHHA IIPHU UCITIOJIB30BAHUHN PA3JIMYHBIX MaTCPpHUATIOB U XUMHYCCKUX BCUICCTB B
MOBCEHEBHOM XM3HM XHMMHYECKOe OO0pa3oBaHHE B OCHOBHOM HIKOJIE SIBIAETCS 0Aa30BBIM II0
OTHOIIEHHUIO K CHCTEME OOIIer0 XMMHYECKOro oOpa3oBaHMs. [103TOMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO peaJn3yeT NpHUCYIIHe OOIIeMy XMMHUYECKOMY OOpa30BaHUIO KIIOUEBBIE
OEHHOCTH, KOTOPBIC OTPAXAT TOCYJapCTBCHHLIC, O6HI€CTBCHHBI€ U  HVHIUBHUAYAJIbHBIC
HOTPEOHOCTH. DTHUM OIpeNeNseTcsl CYUIHOCTh OOIIel cTpareruu OOYy4eHHs, BOCIMTAHHUS U
pa3BHUTHUS OOYUAIOIIUXCS CPEICTBAMHU y4eOHOTo mpeamera «Xumus». M3ydenue mpeamera: 1)
crocoOcTBYeT (POPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KApTUHBI MHUpPA, JOCTIKEHUIO OOIIed u
(GYHKIIMOHATIBHOM TPAaMOTHOCTH, JAeT BO3MOXKHOCTH JUISI CAMOPA3BUTHS JIMYHOCTH. 2) BHOCHT
BKJIaJ] B ()OPMUPOBAHHME MBIIUICHUS W TBOPYECKUX CIHOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOATENIFHON Y4eOHOM NesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIE0BATEIbCKAX YMEHUH,
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HEOOXO/JUMBIX KaK B TMOBCEAHEBHOHM XH3HH, TaK U B NPO(ecCHOHANBbHON IesTeabHOCTH; 3)
3HAKOMMUT CO CHEeLM(PUKON HayyHOI'O MBIIUICHHUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IVIs/1a Ha
€IMHCTBO TPHUPOABI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTaloM B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  THOAPOCTKOB; 4) cHocoOCTByeT  (OpMHUPOBAHUIO
LIEHHOCTHOTO OTHOILEHMs K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B SKOJIOTHMUECKOe 00pa30BaHMUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHHH XHMHUU OOECIIEUMBAIOTCA  CHEIM(PUKOI
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SIBISIETCA IENAarOrM4eCKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOl HayKM XMMHU Ha OIpeneia€HHOM 3rtane €€ pa3BuTHs. Kypc XMMUM OCHOBHOM LIKOJIBI
OpPUEHTHPOBAH Ha OCBOECHHE OOYYalOIIMMHUCS OCHOB HEOPraHMYECKOW XUMHMHU U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAEIBHBIX 00BEKTaxX opraHmdeckoil xumun. CTpyKTypa coaep:kaHus
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojaxoia K ero usydeHuro. CopeprkaHue
CKJIAJIbIBACTCS. U3 CUCTEMBI IIOHATUN O XMMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHATUN
0 XuMuueckoil peakuuu. OO6e 53TH CHUCTEMBl CTPYKTYPHO OPIraHHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIbHOTO Pa3BUTHSA 3HAHMM Ha OCHOBE TEOPETUYECKHUX IIPEACTABICHUN Pa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO YY€HHS KaK OCHOBBl BCETO €CTECTBO3HAHHSA, YPOBHS
nepuoanueckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUS O CTPOCHUU
aToMa M XUMHUYECKOW CBSA3M, NMPEJCTABICHUNA 00 3JIEKTPOIUTUYECKOM IMCCOIMAlUU BEIIEeCTB B
pactBopax. TeopeTnyeckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKU IOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOIO IIPUMEHEHUS M IIOJIy4€HUs U3Yy4aeMbIX BellecTB Takas oOpraHusanus
COJIepXKaHUsl Kypca CHOCOOCTBYET MPEJCTABICHUI0 XUMHUYECKONW COCTaBISIONICH Hay4dHOU
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieunBaeTcss BO3MOKHOCTh
JUTst pOpMUPOBaHUS Y 00y4aIOLUXCsl [IEHHOCTHOTO OTHOLLEHUS! K HAYYHOMY 3HaHHUIO U METOJlaM
MIO3HAaHUs B HayKe. BaXkHO Takke 3aMETUTh, YTO OCBOCHME COAEPXKAHUA Kypca IMPOUCXOAUT C
IPUBJICYEHUEM 3HAHUI U3 paHee M3YYEHHBIX KypcoB: «Okpyxaroumii mup», «buonorus. 5—7
Kjaccb» U «Dusnka. 7 Kiacey.

JlanHast oOpa3zoBaTesibHas MporpaMMa O00OECeunBaeT YCBOCHUE YYALTUMUCS Ba)KHEUIINX
XUMHUYECKHX 3aKOHOB, TEOpPUH W MOHATHH; (opMupyeT MNpeacTaBIeHHE O PO XUMHHM B
OKPY’KaIOIlleM MHUPE U KU3HM 4esoBeKka . [Ipy 3ToM OCHOBHOE BHMMAaHHUE YAEISIETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyuiecTBieHus . OZHMM M3 OCHOBHBIX ITPHHIIMIIOB
MOCTPOEHUS HPOrpaMMBbl SIBJIS€TCS NMPUHUUI JOCTYHHOCTH . ODKCHEPHUMEHTAlbHbIE JJaHHBIE,
MOJIYYCHHBIE YYAIIUMMUCS IPU BBITOJIHEHUM KOJMYECTBEHHBIX OIBITOB, MO3BOJIIOT YYalllUMCS
CaMOCTOSTENIBHO [IeJaTh BBIBOJBI, BBIABIIATH 3aKOHOMEPHOCTH . Iloaxoxasl, 3aJI0KEHHBIE B
coJiepKaHue MPOrpaMMbl Kypca, CO3JIal0T HEOOXOIUMBbIE YCIOBHUS JJIsl CUCTEMHOTO YCBOCHMS
yUYalIMMHCS OCHOB HayKH, /Il 00ecredeHrs pa3BUBAIOIIET0 U BOCIUTHIBAIOIIETO BO3IEHCTBUS
o0y4yeHHs Ha JIMYHOCTH ydamierocs . @opMupyemble 3HaHUSI TOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOexAeHUI MIKOJIbHUKA, IEHTPAJIbHBIM SJPOM €r0 HAy4YHOI'O MUPOBO33PEHUS .

esu 1 0CO0EHHOCTH U3YyUYeHHSI Y4eOHOI 0 IpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IMpH pealn3aluu o0pa3oBaTelbHbIX
Gyakuuit nmpenmera «XuMHA» TPAAUIMOHHO OTHOCAT (OpMHpOBaHHE 3HAHHH OCHOB
XUMHYECKOH HAayKH KakK obacTu COBPEMECHHOT'O €CTCCTBO3HAHNA, HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU
YeJI0OBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHl. 3ajada MpeaMeTa COCTOHMT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHWM — BAXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB W
TEOPETUYECKHUX MOJOKCHUH, TOCTYIHBIX 00O0OLIEHHH MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HAayKH, 3HaHUH O Hay4YHBIX METOJAaX HM3Y4YCHHs BEIIECTB M XUMHYCCKUX PEaKIHi, a TakkKe B
(GOpMUPOBAHUU U PA3BUTUU YMEHUH M CIIOCOOOB ACSITEILHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,
HAaOJIIOJICHUEM W TPOBEACHHEM XHMHYECKOTO OKCIEPHMEHTAa, COOJIOJCHHUEM IPaBUII
Oe3omacHOro oOpaleHuss ¢ BELIeCTBAMH B TOBCEIHEBHOW >Xu3HU. Hapsny c stum wnenu
U3y4eHHs MpeaMeTa B IPOrpaMMe YTOYHEHBI ¥ CKOPPEKTHPOBAHBI C YYETOM HOBBIX
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IPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero oOpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYUMOW MpPU3HAETCS HAIPABJICHHOCTh OOYYEHMs] Ha pPa3BUTHE U CaMOpa3BUTHE JUYHOCTH,
dopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyabTypbl. OOyueHHEe YMEHHIO YYUTHCS U MPOJOIDKAThH
cBOE¢ oOpa3oBaHHE CAMOCTOSITEILHO CTAHOBUTCS OIHOW M3 BaKHEHIIMX (YHKIUN yueOHBIX
IIPEIMETOB.

B cBsi3u ¢ 3TUM NpU M3y4eHHH IIpeaMeTa B OCHOBHOM IIKOJIE JOMHHUPYIOIEE 3HAaUCHHE
IPUOOPETHN TaKUE LIETH, KaK:

* opMHUpOBaHUE MHTEIUIEKTYAIbHO PAa3BUTOM JTMYHOCTH, FOTOBOM K CaMOOOPa30BaHMUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM XKHU3HU;

* HaNpaBICHHOCTh OOYYEeHHS Ha CHCTEMaTHYECKOEe NPUOOIIEHHE YYalIMXcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  MeETOJaM  IO3HaHUS,
(OpPMUPYIOITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

» o0ecrieueHUE YCIOBHUH, CHOCOOCTBYIOHIMX NPUOOPETEHHUIO OOYYAIOUIUMUCS OIbITa
pa3HoOOpa3HOW AESITEIbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

* (opMHUpOBaHHE YMEHHI OOBSICHATh W OLEHHUBATH SIBICHUS OKPYKAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUU U ONBITA, OJTYYCHHBIX MPU U3YUYECHUU XUMUU;

* popmupoBanue y 00y4yaromuxcsi TyMaHUCTUYECKHX OTHOIICHH, TOHUMAHUS IEHHOCTH
XUMHUYECKUX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH I€1ecO00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

* pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(HIIST U HANIPABIEHHOCTH JabHEUIIIET0 00yUEHUSI.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme oOmero o0Opa3oBaHusi «XuUMHUS» MpU3HAHA OO0S3aTENbHBIM y4E€OHBIM
NpeJMETOM, KOTOPBI BXOAWUT B COCTaB TpenMeTHoW obOnactn «EcrecTBeHHO-HaydHBIE
peIMEeThI». YUeOHBIM TUTAaHOM Ha e€ m3ydeHue orBefeHo 138 ydeOHBIX 4acoB — 1mo 2 4 B
HeJelnmo B 8 1 9 Kiaccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHuA 10 rogaM 00y4eHUs

(mpakTuueckas 4acTh y4eOHOro coJiepKaHus npeamera yCHJIEHA
MaTepualbHOTEXHHUUECKON ©0a3oii 1neHtpa «Touka pocra» / [ETCKOro TeXHONapka
«KBaHTOpHYM», HUCHONB3yeMOro s peaqu3alud 00pa30BaTeNbHBIX IPOrpaMM B pPaMKax
MIPENOoIaBaHusT XMMUH )

8 KNIACC 2023/2024 yueonwtit 200

Beeoenue

Uro uzyuaetr xumus. [IpocTsie u cioxHbie BemecTBa. CBONCTBA BEIIECTB. XUMUUYECKHI
aneMeHT. DopMbI CyIIECTBOBAHUS XUMHUYECKOIO AJIEMEHTA. XUMHUUYECKHUE SBJICHUS, UX OTINYHE
0T (u3NYeCKUxX sBIeHUN. J[OCTMKEHHS XMMHUHM W MX TNPaBWIbHOE HCHOJb30BaHuE. McTopus
BO3HHUKHOBEHUS U Pa3BUTHUS XUMHH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUHM XMMHUYECKOM
Haykd. OCHOBHBIE 3aKOHBI XMMHHU. OOIee 3HAKOMCTBO CO CTPYKTYpOH TNepHOAMYECKON
Tabnuupl: nepuoabl W rpynnbl. Tabmuua JI.M. MenneneeBa kak crnpaBO4HOE IocoOue Juis
MOJIyYEeHUsI CBEIEHUH O XUMHUYECKUX dneMeHTax. OO0o03HayeHHe XHMHUYECKUX 3JIEMEHTOB.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKHX 3jieMeHTOB. TaOnuia MenpaeneeBa Kak CIpaBOYHOE
nocoOue JUIs MOMYYeHUsI CBEICHUH 0 XMMHUYECKUX dJIEMEHTaX. XUMHueckas (opMmyna, WHACKC,
kod¢uIMeHT: 3anucu u uyteHue Gopmyn. Macca atoMoB 1 Mosiekya. OTHOCUTENbHAS aTOMHAas
Macca. OTHOCUTENIbHAs MOJEKYJsipHas Macca. PacueT MaccoBOM J0IM XMMHUYECKOTO AJIEMEHTA
1o ¢popMyIie BEIIeCTBA.

Amompl Xumuueckux 31eMeHmos



JlokaszarenbcTBa CIOKHOCTH CTpoeHus atoMoB. OmbiThl Pesepdopna. Ilmanerapnas
MOJZIeJIb CTPOEHHUSI aTOMOB. XapaKTEpPUCTUKA HYKIOHOB. B3anMOCBS3b NOHATHI: IIPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBpEMEHHOE ONPEIEIICHUE MOHATUA «XUMUYECKHH 3JIEMEHTY.
W3MeHeHus, TPOUCXOIAIINE ¢ YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEMTPOHOB B COCTaBE aTOMOB
XUMHUYECKMX dJIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOIO 3JIEMEHTA.
XapakTepucTuKa 31eKTpOHOB. CTpoeHHEe AIIEKTPOHHBIX 000J0YEK aTOMOB 3/1eMeHTOB. [loHsTHE
0 3aBEpUICHHOM M HE3aBEPLICHHOM JJIEKTPOHHBIX (IHEPreTUUYECKUX) ypOBHX. PacnosnokeHue
JJIEKTPOHOB HAa DHEPreTHYECKHUX YPOBHAX, AaTOMBI METAUIOB M HEMETauIoB. [oHBI
II0JIO’KUTENbHBIE U oTpuLlaTenbHble. [loHsTre noHa. MloHbl, 00pa3oBaHHbBIE AaTOMAMH METAJNIOB U
HemeTaiyioB. [ToHATHE 00 MOHHOM CBSI3M, CXEMbl 00pa30BaHMsI MOHHBIX cOoeAMHEHUH. CXxeMsl
00pa3oBaHUsl MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBbIe (Qopmynbl. KoBaneHTHas moisipHas u
HEMoJIsIpHAsE XUMU4ecKkue cBsizu. Cxembl oOpa3oBanus moiiekyn coequnenui (HCI, H,O, NH3 u
Ip.). DIACKTPOHHBIE W CTPYKTypHBIE (popmynbl. Cxembl 00pa3oBaHUS IBYXaTOMHBIX MOJEKYI
BOJIOPOJIa, XJOpa, CEepbl, a30Ta W JAp. DJIEKTPOHHBbIE M CTPYKTypHbIe (hopMmyibl. KpaTtHocTh
XUMHYECKON CBs3U. [loHATHE O MeTauM4ecKkou cBsA3W. EnuHas mpupojia XMMHYECKOW CBSI3H.
[Tonsatue 06 arom-uoHax. Ilonstue 00 00O0OIIECTBIEHHBIX 3JIEKTPOHAX. BrplnonHeHue
yIpa)XHEHU, TOATOTOBKA K KOHTPOJIbHOU padoTe.

Ilpocmuie eeujecmea

XapakTepucTuKa IOJIOKEHHUS JJIEMEHTOB-METAUIOB U HeMeTanioB B llepuonnueckon
cucreme. CtpoeHre ux aromMoB. PU3NMYECKHE CBOWCTBA METAUIOB U HEMETAUIOB — IIPOCTBIX
BellecTB. Pacuer OTHOCUTENBHOM MOJIEKYJIIpHOM Macchl (MOBTOpeHue). AJIoTponusl Ha
npuMepe osoBa, Qocdopa, kuciaopoga u yriaeposaa. KomuuecTBo BemiecTBa M e€IUHHIBI €rO
U3MEpEHUS: MOJIb, MIJIJIUMOJIb, KUiIoMoJib. [TocTosiHHas ABoraapo. Pacuer MonekynspHbIX Macc
BEIIECTB MO MX XUMHUYECKUM (opmyraMm. MWIMMONsSIpHas W KWIOMOJSpHAas Macchl.
BoinonHenue ynpaxHEeHUH ¢ UCTIOIb30BAaHUEM MOHATUH «I1OCTOSIHHASE ABOTaAp0», «KOJINYECTBO
BEIIIECTBAY, «Macca», «MOJIsipHas Macca». OOo0OlIeHMe M 3aKpeIuieHHe 3HaHUM 1Mo Teme
«KonmnuecTBo BellecTBa», pelieHUue dKCIepUMEHTANbHBIX 3a71a4. [loHsTe o MosispHOM 00BEME
ra3oB. HopmanbHble ycioBus. MUUTUMOJSPHBIA M KWIOMOJISIpHBIH 00beM. BrinmosnHeHue
VIOPaXHEHUH C HCIOJIb30BAHUEM TOHATUH «MOJSIPHBI 00BEM», «KOJIMYECTBO BEIIECTBAY,
«Maccay, «MossipHas Macca». O6001IeHe U 3aKpeIuIeHue 3HaHui Ha TeMy «MOJsIpHBI 00beM
ra3oB», pellIeHUE SKCIePUMEHTANbHbIX 3a1a4. O0001IeHne 1 cucTeMaTu3alus 3HaHui. Pemienue
3a/1a4 ¥ YIPaXHEHUH C UCIIOJIb30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIpHAs Maccay,
«MOJIIPHBIN 00bEM», «IIOCTOSTHHAsT ABOTaIpo».

Coedunenun XuMuueckux 371eMeHmo6

[lonsitue o crenenu okuciaeHus. OmnpeneneHUe CTENEHUW OKHUCIEHUA Mo ¢dopMyiam
coeauHenuii. CocraBienue (opmyn OMHAPHBIX COEIUHEHMH, OOIMH crnoco0 HX Ha3BaHHM.
Oxkcunpl. CocraBnenue ux Gopmyin u HazBaHui. Pacuetsl mo ¢opmynam. CocTtaB U Ha3BaHUs
OCHOBaHMH, uX Kiaccu¢ukanus. Pacuersl mo ¢popmynam ocnoBanuid. IIpencrasurenn: NaOH,
KOH, Ca(OH), Pacuetst mo dopmynam ocHoBanmit. CocTaB W Ha3BaHHS KHCIIOT, HX
knaccupukanus. Pacuetst mo ¢opmynam kucnot. IlpencraBurenn kucnot. Pacuersl 1o
dopmynam kuciot. CoctaB U Ha3BaHus cojieil. Pacuetsl mo gopmynam coneil. [IpeacraBurenu
coeii: NaCl, CaCOj Ca3(PO4),. Pacuersl mo ¢opmynam coneid. IIpoBepounas pabora Mo
OCHOBHBIM KJjlaccaM HEOpraHM4eckux BelmlecTB. PacueTbl mo QopmyiaM OCHOBHBIX KIJIacCOB
HEOpPraHMYeCKUX BemecTB. AMQOTepHble M KpHCTaLIM4ecKue BemiecTBa. Kpucrammmueckue
pemieTku. [IOHATHS 0 MEXMONIEKYIIPHOM B3aUMOACHCTBUU M MOJEKYJISIPHON KPUCTAJUINYECKON
pemerke. CBONMCTBA BEIIECTB C ITUM THIOM pemeTkd. CBOICTBa BEIIECTB C pa3HbIM THUIIOM
KPUCTAITMYECKHUX PELIETOK, X MPUHAAIEKHOCTh K Pa3HbIM KjlaccaM coeAMHeHni. B3anmocBs3b
TUIIOB KPUCTAITIMYECKUX PEIIETOK U BUAOB XUMUYECKON CBSI3U. IIOHATHS O YMCTOM BELIECTBE U
cMecH, ux orTiauuns. [Ipumepsl )Kuakux u ra3oo00pa3Hbix cmecell. CriocoObl pa3aesieHus] CMeceH.
[ToHATHS O NOJAM KOMIIOHEHTa CMECH. BhIUKCIeHHe ee B CMECH M pacueT Macchl WM o0beMa
BEIIIECTBA B CMECH 10 €ro JoJie. Perenue 3amay u ynmpakHeHUH Ha pacyeT J0J1 (MacCOBOW HMITH



00BEMHOI) U HaxOoXkJeHHe Macchl (00beMa) KOMIIOHEHTa CMECH. BhImonHeHne ynpaxHeHud u
peleHue 3aau.

H3zmenenusn, npoucxooaujue c geujecmeamu

CrocoObl OUMCTKM BEUIECTB, OCHOBaHHbIE Ha MX (u3MUecKux cBoWcTBax. OdyncTKa
NUTHEBON BOnbI, meperoHka Hedtu. I[loHATHE O XMMHUYECKHX SBICHHUSX, UX OTIMYUE OT
¢buznueckux. I[lpu3Haku M yCIOBUS NPOTEKAaHUS XHUMHUYECKUX peakiuil. Peakius ropeHus.
KonnyecTBeHHass CTOpOHAa XMMHUYECKMX pPEaKUUil B CBeTe yueHHs 00 aTromMax M MOJIEKyJax.
3HayeHue 3akoHa coxpaHeHus macchl BemectB. Pons M.B. JlomonocoBa u JI. JlanbToHa B
OTKPBITUM U YTBEP)KJIECHUU 3aKOHA COXpaHEHMsI Macchl BeuwlecTB. [loHATHE O XMMHYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOM 3amyiCH XMMHYECKON peaklUy ¢ MOMOIIbI0 XUMUYECKUX (HOPMYIL.
3HayeHne MHICKCOB M Kod(duimentoB. CocTaBieHHE YpAaBHEHHH XHMHUYECKHUX PEAKIHM.
Pemennie 3amay Ha HaxoOXXIEHHE KOJMYECTBA, MAacChl WJIM 00beMa NPOAYKTa PEaKIUH IO
KOJIMYECTBY, Macce WiIH 00beMy MCXOJIHOTO BellecTBa. Te ke pacyeTsl, HO C UCHOJIb30BAHUEM
MOHSTUS «HOJs» (MCXOJHOE BEIIECTBO JAaHO B BHUJE PacTBOpa 3aJaHHOW KOHIIEHTpAIUHU WU
COJIEPKUT OIpEIECIICHHYIO JI0JII0 ITpuMeceit). Perienne skcriepiMeHTaabHbIX 3aa4, 3aKpeIuieHne
3HaHUU 1O TeMe «XUMHYecKkue ypaBHEHHUS». CYIIHOCTh peakiuil pa3ioKeHHUs U COCTaBIICHUE
YpaBHEHUN DPEaKIUi, NPOJICIaHHbIX ydduTeseM. [IoHSATHE O CKOPOCTM XMMHUYECKUX PEAKLIHM.
Karanuzatopelr, ¢epmentsl. CymHocTh peakiuil coeauHenus. CocTaBleHHE YpaBHEHUU
peakuuii, npojenanHpix yuurenaeMm. CymHOCTh peakuuil 3ameneHus. CocTaBieHUe ypaBHEHUN
peakiuii, MNpOJETaHHbIX YyduTedeM. Psii aKTHUBHOCTHM METAIJIOB, €ro HCIOJIb30BaHUE MJis
IIPOrHO3MPOBAHUS BO3MOXHOCTU TNPOTEKAHUS peakUuid MEXIy MeTalslaMd M pacTBOpaMu
KUCTOT. Peakiy BRITECHEHUS! OJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMHU METaJIaMHu.
CymHocTts peakumii oomeHa. CocTaBlieHUE YypaBHEHUH peaklUMid, NPOAETAaHHBIX YUYUTEIEM.
Peakuuu HelTpanuzanuu. Y CIOBUs TEUEHUS PEAKIMA MEXAy pacTBOpaMHU KUCIOT, MIelodeld U
cojefl 10 KOHLA. TUNbl XMMUYECKUX peakuuid (IO MPU3HAKY «UHUCIO M COCTaB HCXOJTHBIX
BEIIECTB M NPOAYKTOB pEaKLMW») Ha TNpuUMepe CBOMCTB BOjAbl. Peakius pasnoxeHus —
AIIEKTPOJIN3 BOABI. Peakumu coequHEeHHs — B3aUMOJIEHCTBUE BOJBI C OKCHUAAMHU METAIIOB U
HemeTayuioB. [loHsTHE «rHApOKCHAB». Peakuuu 3amelieHus — B3auMMOJICHCTBHE BOJBI C
IIEJIOYHBIMHM U I1E€JI0YHO3EMENIbHBIMU MeTajulaMH. Peaknuum oOMeHa (Ha mpuMepe Tuiposusa
cynpdara amoMHHHMS U KapOujaa kambius). Pemenue 3amau u ynpakHeHui. [loaroroBka k
KOHTpPOJIbHOM padore.

Ilpocmeiiwue onepayuu c ewyecmeamu (Xumuieckuil NPAKMUKym)

[IpaBmia TexHUKH O€30MACHOCTH MpPU OOpalIeHUH C JAOOPATOPHBIM 000PYAOBAHUEM,
npu paboTe B KaOWHETe XMMUU. 3HAKOMCTBO C J1abopaTopHbIM o0opynoBaHueM. dusnyeckue u
XUMHUYECKHE peakluy Mpu ropeHuu cBeuu. KadecTBeHHbIN cocTaB mouBbl. Cpesia MOYBEHHOIO
pactBopa. AHanu3 BoAabl. [Ipo3paunocTs BoAbl. [IpH3HaKM XMMHUYECKUX pEaKIMil: BBIIACICHHE
ras3a, BbIIIaJICHUE OCajKa, U3MEHEeHHe 1BeTa BeulecTB. KauecTBeHHble peakuuu. [Ipurorosienue
pacTBOpa caxapa U pacyeT ero MacCoBOM JJOJIU B PacTBOPE.

Pacmeopenue.  Pacmeopwvr.  Peakuyuu  uonnozo  oomena.  OkuciumenvHo-
60ccmanogumenbvHovle peakyuu

PactBoppl. ®@usnueckas M XUMHYECKas TEOPHsl PAacTBOPOB. TeroBbIE SBICHUS IIPHU
pacTBOpeHHH. ['mapaTbl W KpPUCTAJUIOTHAPATHI, KPUCTAIUIM3AallMOHHAs Boja. HacklieHHslie,
HEHACBHIIICHHbIE, IEPECHIIICHHbIE PAacTBOPBL. XOPOIIO pPACTBOPUMBIE, MaJOpacCTBOPHUMBIE U
IIPAKTUYECKH HEPACTBOPUMBIE BEIECTBA. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKAS
JUCCOLMalMs M accouuanusa. MexaHu3M JHCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBSI3U.
CreneHb 3J1EKTPOIUTUYECKON Aucconnanuy. CUIbHBIE U ca0ble 3JIeKTPOIUTHI. DIEKTPOIUTHI U
HERJIEKTPOJIUTHL.. MeXaHHW3M [AHUCCOIMAlMK BELIECTB C Pa3MYHbIM TUIOM CBsi3u. CreneHb
AIIEKTPOIUTUYECKOH aucconunanuu. CuiibHble U cinadbie 3mekTponuThl. Monbl. CBoicTBa HOHOB.
Knaccudukanmst HoHOB 110 cocTaBy (IIPOCTBIE U CIIOXKHBIE), 110 3apsaay (KaTHOHBI M aHUOHBI), 110
HAJIMYMIO BOJHOW 00OJOYKH (TMIPOTHPOBAHME U HETUAPOTHUpOBaHME). OCHOBHBIC MOJIOKECHUS
TOJI. Peaknuu B BOJHBIX pacTBOpax 3JIEKTpoJduToB. HeoOpaTumbie u 0OpaTHMBIE pEaKIUu.
MornekynsipHOE W HMOHHOE ypaBHeHHE peaknuii. Peakmum wuoHHOro oOmena. Peaknuun
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Heirpanuzanuu. Kucnotel. Mx kiaccudukanus mo paszauyHbIM Ipu3HakaM. OmnpexpeneHue
KHCJIOT KaK 3JIEKTPOJIUTOB, UX aucconuanus. BzanMoneincTeue KUCiaoT ¢ METaUIaMHU, YCIOBUS
TEUEHMsI THX PEAKLMI. DIEKTPOXUMHUECKUN Dsii HANpsOKEHUs MeETauloB. B3anmopelictBue
KHCJIOT C OKCHJAMHM METAJUIOB M OCHOBaHWUAMM. Peakumu HeWrtpanuzauumu. B3aumopeiicTBue
KHCJIOT C COJISIMU. 3allMCh YPaBHEHUH peakiUil (MOJEKYJISIPHBIX U HOHHBIX) C MCIOJIb30BAHUEM
Tabnuupl pactBopuMocTH. OrpeneneHUe OCHOBAaHUI Kak 3JEKTPOJIMTOB, UX JHUCCOLMALIHA.
Krnaccudukanus OCHOBaHMI 1O pa3iWYHBIM MpH3HaKaM. B3auMonuelcTBHE OCHOBaHUU C
KuciioTaMu (moBTOpeHue). BzammonelictBue mienoueld ¢ coisimu  (pabora ¢ Tabnunei
pacTBOPUMOCTH) M OKCHJAMHU HEMETAJUIOB. Pa3nojkeHue HepacTBOpUMBbIX ocHoBaHMH. CocTaB
OKCHJIOB, X Kiaccuduxaius. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCUI0B. Omnpenenenue coye
KaK »JJIEKTPOJIMTOB, WX auccoumanus. Knaccupukanus coneit. B3ammopelicTBue comeit ¢
MeTallJlaMH, OCOOCHHOCTH JTHX peakUuil U B3auMOJeiicTBHe cojeil ¢ comsimu (paboTa c
Tabnuiei pactBopumoctu). BzaumogeiicTBrue coseit ¢ KUCaoTaMHu U 1ienoyaMu (IIOBTOPEHHE).
[loHsiTHE O TEHETHMUYECKOM CBSI3W M I€HETHYECKUX psAJaX METaUIOB U HEMETAJIOB. PaznmuuHble
NPU3HAKH KJIACCU(PHUKAIMM XHMHYECKUX peakuui. OmnpenereHne CTENEHEH OKUCICHUS
9JIEMEHTOB, OOpa3yMIIUX BellecTBa pasznuuHbiX kiaccoB. Peaknuu OBP. Ilonstue 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCIECHUM U BOCCTAHOBJIEHUH. PellleHne pacyeTHbIX 3a/1a4 10
YPaBHEHUSIM, XapaKTEPU3YIOUIUM CBOMCTBA OCHOBHBIX KJIACCOB COEAMHEHUM, W BBINOJHEHUE
OCHOBHBIX KJIaCCOB COEJUHEHHMI JTOro IUIaHa Ha TeHETHYecKyro cBs3b. lloaroroBka k
KOHTpPOJIbHOU pabote. IToroBast KOHTpobHas paboTa.

9 KJIACC 2023/2024 yueonwtit 200

Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CtpoeHnue aToma, XapakTep IPOCTOTO BEIIECTBA; CPABHEHUE CBOMCTB IIPOCTOIO BEIIECTBA
CO CBOMCTBaMHU MPOCTHIX BEIIECTB, OOPa30BAaHHBIX COCEIHUMH IO TEPUOAY U TMOATPYIIE
AJIEMEHTaMU; COCTaB U XapaKTep BBICIIEr0 OKCUIA, THAPOKCH/IA; COCTAB JIETYYEro BOJAOPOIHOIO
coenuHeHus: (i1 Hemertaiuia). CBoiicTBa 2eKTpoauToB B cBere TOJl. I'eHeTmueckue psiabl
MeTanna W Hemeraua. CamocrosiTenbHas padoTa ¢ ydalmuMUcs. 3akperuieHHe marepHuala.
[TonssiTue o mnepexoAHbIX »diaeMeHTaX. AMQOTEpHOCTb. ['€HEeTHYeCKUil psaJl MepexoaHOTO
sanemenTa. [lepuonnuecknii 3akon u [lepuoanueckas cucrema, ctpoeHue aroma. 3Hauenue 113 u
IC.

Memannwt (14 u)

XapakTepucTuKa TIOJIOKEHHUSI DJIEMEHTOB-METAUIOB B [lepuonuueckoir  cucrteme.
CrpoeHue aToMOB MeTayuioB. MeTaminyeckne KpHUCTANIMYECKHUE pelIeTKu. Meramindeckas
XUMHYECKAsI CBSI3b. XapaKTEPUCTHUKA OOIIMX XUMHUYECKHUX CBOMCTB METAJJIOB HA OCHOBAHUM UX
MOJIOKEHUS B DJIGKTPOXMMHUYECKOM psy HaNpsHKeHW B CBETE TMPEJCTaBICHHH 00
OKHCITUTETFHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpoIHbIE METAJIIbl 1 OCHOBHBIC COSIMHEHUS
MeTaioB B npupoje. Baxueitmue pyasl. [loHsTHE 0 METAITYprUuu U €€ Pa3HOBUIHOCTSIX: TUPO-
, TUIIPO-, AnekTpoMeTautyprun. Kopposust metaiioB. CriocoObl 3alTUThl METAJIJIOB OT KOPPO3HH.
OcoOeHHocTH (PHU3UYECKMX W XUMHYECKHX CBOMCTB IIETOYHBIX METAIJIOB. BaxHeimue
COCTMHECHUS IIEJOYHBIX METa/UIOB: INEJIOYH, COJHU; WX CBOWCTBA W mpuMmeHeHue. OOmmas
XapaKTepUCTHUKA METAJIJIOB BTOPOW TPYIMBI TJIaBHOW MOATPYIIBI, OCHOBHBIE (DM3MUYECKUE U
XUMHUYECKHE CBOWCTBA IMICIIOYHO3EMETbHBIX MeTaJUIOB. Baxkneimue coequuenus Ca m Mg, ux
npuMeHeHue. Pollb Kanmpllus U MarHus B JKUBBIX opranu3Max. CTpoeHne aroma, Gpusnveckue u
XUMUYeckne cBoicTBa. lIpumenenne amomuHus. COEIWHEHUS AaTIOMHHHS — OKCHABI |
TUAPOKCHUIBI, KX aM(POTepHOCTh. BaxkHeiimme conu anfoMuHus. 3aKpeIuieHne U CUCTeMAaTHU3alus
3HAHWH 110 TJIaBe MEPBOM: 00IIas XapaKTEPUCTHUKA METAIIOB, XUMHUYECKHE CBOMCTBA METAJIOB.
Pemienne »skcnepuMEHTANbHBIX 3aja4, penieHue ypaBHeHuil. CTpoeHHe aroma Kelesa.
®dusnyeckue U XuMudeckrue cpoiicta. [Ipumenenue xene3a. Coennnenus sxkenesa |l u xenesa
I1l. I'eneTnueckue psabl. KauecTBeHHbIE peakLiMK HAa MOHBI JKEJE3a.

Ceoiicmea memannoe u ux coeOuHeHull (Xumudeckuil npakmuxkym)(3 u).



PemreHne nenoyexk XuMUYECKUX MIPEBPAILCHUM 110 BapuaHTaM. [loBTOpeHune Ha npakTuke
XMMUYECKUX CBOMCTB META/UIOB. 3aKpEIUIEHWE 3HAHUW MO PACIO3HABAHUIO M IOJIYYEHHIO
BEILECTB, 3aKPEIUICHUE 3HAHUMU 110 XUMUYECKUM CBOMCTBAaM BEILIECTB.

Hememannwt (26 u)

[Tonoxenune HemerauioB B Ilepuoanyeckoil cucreme, OCOOCHHOCTH CTPOSHHS HX
atomoB. Psanel D0. Kpucrammnueckoe cTpoeHHEe HEMETANIOB — MPOCTHIX BEIIECTB. AJUIOTPOIHUS.
O30n. CocraB BO3ayxa. Pusznueckue CBOMCTBa HeMeTaIOB. OTHOCHUTENBHOCTH MOHSATUN
«METAI» U «HEMETall». XUMHUYECKHE CBOMCTBAa HeMeTauioB. OKHUCIUTEIbHBIE CBOMCTBA!
B3aUMOJICUCTBUE C METaUIAMM, BOJOPOJIOM, MEHEee JJIEKTPOOTPULATEIbHBIMA METAJIaMU,
HEKOTOPBIMU CJIO’)KHBIMHU BEILIECTBAMH. BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIUIOB B PEaKLIMIX
C KHCIIOPOJOM, CJIOKHBIMU BEILECTBAMM-OKUCIUTEIAMU. MaKpO3JIEMEHTBl U MUKPOIJIEMEHTHI.
Poib MUKpPO3JIEMEHTOB B )KM3HEEATEIbHOCTH PACTEHHM, )KUBOTHBIX U YeioBeka. Opranndeckue
BellecTBa: Oenku, >Kupbl, yrieBonabl. ®depmentsl. Buramunbl. ['opmonsl. Ilonoxenue B
Ilepuonnueckoii cucreme J[. 1. MenneneeBa. CtpoeHue aromMa U MoOJeKynbl. Pusnueckue u
XMMHYECKHE CBOMCTBA BOJIOPOJNA, €r0 MOJydeHHe M mpuMeHeHue. OOmas XapakTepUCTHKA
ranoreHoB. CTpoeHHE aTOMOB TaJlOT€HOB, CTENEHUM HMX OKHCIeHUs. CTpOeHHe MOJEKYI
raJIOreHOB. ['aloreHsl — MPOCThIE BEIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUM UX XUMUYECKUX U
(bu3NYECKUX CBOWCTB B 3aBUCUMOCTH OT YBEIHUYEHHUS MOPAIKOBOTO HOMEpa XHUMHUYECKOTO
anemenTta. Kpatkue cBenenus o xjope, Opome, mone, ¢rope. IlomydeHue XiopoBoaopoja.
X10poBOOpoA B IpUpoae. XIOPOBOAOPOA U COJISIHAsE KUCIOTA. XJIOPUAbI, UX MPUMEHEHHUE B
HapoJHOM X03sKcTBe. [loiydeHne ramoreHoB METOIOM IEKTPOJIM3a. brosiornyeckoe 3HaueHue
rajoreHoB M wux coeauHeHui. Ilpumenenue ramorenoB. CTpoeHHE aromMa KUCIOpPOAa.
AmoTponusi KUCIOpoAa. XapaKTepUCTHUKAa XHMHUYECKUX CBOMCTB KHUCIOpPOJAa B CBETE
npencraBienuii 06 OBP. Ilpumenenue kuciopoma. CTtpoeHue aroma cepbl. AIIOTPOIUSL.
®uznyeckue CBOMCTBa poMOUYECKOU cepbl. XapaKTepUCTUKAa XMMHUYECKUX CBOWCTB CEphl B
cBete npexacraBieHuit 06 OBP. Baxwheiilmime coeaMHEHUS Cepbl: CEPOBOJOPOJ, CYIb(HIBI,
OKCHUJbI, CEpHHUCTas KHUCJIOTa, CYJIb(UTHI; HUX CBONCTBA, MOJIYYeHHME U MPHUMEHEHHUE.
Pa36aBiieHHast 1 KOHLIEHTPUPOBaHHAsL CEpPHAsl KUCJIOTa, €€ CBOIMCTBA, OJIyUYeHHE U TPUMEHEHHE.
Peakiuu B3aumopeiicTBus ¢ cepHoit kucinotoil. Ctpoenrne atoMoB a3zota. CTpOEHHE MOJIEKYIIbI
azota. Ou3nYecKkue U XMMUYECKHE CBOMCTBA a30Ta B cBeTe mpenacraBienuit 00 OBP. Ctpoenue
MOJIEKYJbl aMMHaka. PU3nYecKue CBOMCTBA, MOJIyYeHUE, cCOOMpaHue, paclio3HaBaHUE aMMHAaKa.
XUMHYECKHE CBOICTBA aMMHaKa: BOCCTAaHOBHUTENbHBIE M OOpa3oBaHME HMOHA AMMOHHS TIO
JIOHOPHO-aKLeNnTOpHOMY MexaHu3zMy. Coilli aMMOHHUA: COCTaB, MOIy4YeHHE, (PU3NYECKHE U
xumuueckue corctBa. IIpencrasurenu. [Ipumenenne B HapogHOM x03sHcTBE. OKCHIBI a30Ta.
A3oTHasi KuclOTa, ee cBoiicTBa M mpuMmeHeHue. Hurtpartsl, cemutpel. CTpoeHue aroma.
Annorponusi. CpaBHEHHE CBOWCTB M NMPUMEHEHHE KpacHOTo u Oenoro ¢ochopa. XumMuyeckue
cBorictBa (pocopa. Oxcun dochopa (V) u oprohochopnas kucinora. Conu oprodochopHOH
kucnotel. ®Dochop B mpupone. DochopHbie ynaodbpenus. CTpoeHue aroma yriepoja.
AmnoTtponusi, cBoiicTBa Moaudukauuid — anmasza u rpadurta. Mx npumenenume. AmopdHbIit
YIJIEPOJ] U €r0 COpTa: KOKC, caxa, IPEeBECHBIN yroyib. AJCOpOLMs U ee MPaKTHUECKOe 3HaAUCHHE.
XuMHuueckue CBOMCTBa yraepoga. OKcuabl yriepoja, X CBONCTBA, MOJYYEHUE U PUMEHEHHE.
CrpoeHre MOJEKYNl OKCHAOB yriepoja. YrojbHas KUCIOTa U ee conu. BaxkHeiine kapOoHaTh:
KaJIBIUT, CO/Aa, MOTAIll — UX 3HA4eHHEe W NpuMeHeHue. Pacmo3HaBanue kapOonatoB. Ilepexon
KapOOHAaTOB B TUApokapOoHaThl M oOpaTHO. CtpoeHue aroma. CpaBHEHHE €ro CBOMCTB CO
CBOMCTBaMM aToma yriiepona. Kpuctajimmyeckwii KpeMHHI, CpaBHEHUE €ro CBOWCTB C
yrieponoM. [lpuponnsie coeamHenuss kpemHus: SiO,, CHIMKATbl W aJFOMOCHJIMKATHL
PasnoBugHOCTH CTekina, ero mpoucxoxiaeHue. [lomyuenme wnementa. IIpow3BoacTtso u
npuMeHeHue crekna, (apdopa, nemeHra. 3akperuieHHe W CHUCTeMaTH3alus 3HAHUH MO TeMe:
CTPOCHHE AaTOMOB HEMETAJJIOB, KOBAJICHTHAs HENOJIApHAs XUMHUYecKass CBA3b. PeieHune
HKCIEPUMEHTANBHBIX 3aJad M ypaBHeHUH peakuuid. I[loaroroBka K KOHTpOJIBHOW pabore.
3akperuieHue W CHCTeMAaTH3allds 3HAaHUW TI0 TeMe: XUMHUYECKHe W (U3UYECKHE CBOMCTBA
HEMETAJUIOB,  XMMHMYECKHE  pEaKIUH, KOBAaJEHTHas  MOJspHas  CBA3b.  PerieHue
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HKCIEPUMEHTAIBHBIX 3a/a4 M ypaBHeHHU. [loAroroBka K KOHTpOJIBbHOHM pabore. Pabora Hax
OlIMOKaMu.

Cesoiicmea Hememannoe u ux coeounenuil (3 u).

Pemenne skcnepumeHTanbHbIX 3azad no Teme «loarpymnma kucimopona». Pemenue
AKCIIEPUMEHTAIbHBIX 331a4 1o TeMe «lloarpynmna asora u yriaepoaa». 3akperieHHe 3HaHUN 110
IIOJIyYEHUIO U PACIIO3HABAHUIO ra30B.

Opzanuueckue eéeujecmea (12 u)

BemectBa opranndeckue n Heopranudeckue. IIpuunHbl MHOrooOpasus OpraHMYEeCKHX
coenMHeHUN.  BaneHnTHOCTb.  XMMMYECKOE  CTPOCHME  OpPraHMYECKUX  COEJUHEHUM.
MosnekynsipHble U CTPYKTYpHbIE (hOpMYJIbl OPraHUYECKUX COeAMHEeHUH. ['oMmonornueckuit psa
npenensHbiX y/B. Pagukansl. M3omepsl n m3omepus. dusnyeckne M XUMHUYECKHE CBOMCTBA.
Meran wu »3TaH: cTpoeHue MojeKyn. [openue wmerana u o3taHa. llpuMenenue weraHa.
XHUMHUYECKOE CTPOECHUE MOJIEKYJIbI dTUJIEHA. J[BOMHAs CBA3b. B3auMoaencTBre 3TuieHa ¢ BOJAOM.
[Tonmumepusanus 3tunena. [lonustuneH u ero 3nadeHue. [loHsTHE O MpEAEIBHBIX OHOATOMHBIX
CIUpTax Ha IpUMepe MeTaHoja W dTaHoja. TpexaroMHelii cnupT rauuepuH. OKucieHue
STHJIOBOTO CIUpPTa B YKCYCHBIN ambjaerui. Ilonstue o6 anpaerngax. OKUCIEHUE ajbjAerujia B
kuciaoty. OJIHOOCHOBHBIE HEINpeAeibHble KapOOHOBBIE KHCIOTHI Ha HPUMEpPE YKCYCHOM
KUCIOTHl. Ee cBolicTBa n npumeHeHue. (CreapHHOBas KHUCIOTa KakK INPEACTABUTENb >KMPHBIX
KapOOHOBBIX KHCHOT. Peakius stepudukanyu. [lonstue o crnoxHbix d¢upax. [lonsrtue o6
aMHHOKHUCIOTax. Peakuuu nosnukonneHcauuu. benku, MX cTpoeHHe UM OHMOJIOTHYECKass poJlb.
[lentuanasg cBa3p U nosnunentuabl. [lepBudHast cTpykrypa OenkoB. buonornueckue ¢QyHKIUU
6enkoB. CBoiicTBa O€NKOB M KauecTBEHHble peakuuu Ha Oenku. IlonsTue o0 yrieBonax.
I'moko3a. Ee cBoiictBa u 3HaueHue. Kpaxman u nemmonosza. Mx Ouosormyeckas poiib.
[TotuMepsl IPUPOJIHBIE M CHUHTETHUYECKHE. Peakuuu noaumepusalMd U IOJUKOHJICHCALUU.
[InactMaccel M BOJOKHA.  3akpelyieHWe M cuUcTeMaTu3auusi  3HaHui.  Pemienue
DKCIEPUMEHTAIbHBIX 3a/1a4.

3akpennenue (6u)

OO6oOuieHne, 3aKpervieHne M CUCTeMaTH3alMs 3HaHUM Mo Kypcy XuMuM 9 Kiacca.
IToBropenne mnpoineHHeix TeM: [lepmoauudeckuit 3axkoH u llepumoguyeckas cucrema, BHUABI
XUMHUYECKHUX CBA3CH M THUIBI KPUCTAIUIMUECKUX PELIETOK, THUIIBI XUMUYECKUX PEaKLUU, KIIACCh
XAMHYECKHUX COCIMHEHUH. Pellienne s3kcnepuMeHTAIbHBIX 3a1a4, PEIIEHUE YPABHEHUW PEaKIIUM.

Meostcnpeomemmnwie ceasu

Peanuzanuss MeXIpeIMETHBIX CBA3€d MNpH HM3ydeHHH XuUMHH B 8 M 9 Kiacce
OCYIIECTBIISIETCST Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATHUH, SIBJISIONMXCSA CUCTEMHBIMHU JUISL OTJENIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IHKIIA
OOme ecTecTBEeHHO-HAYYHBIC TOHSTHS: HAaydHBIA (DakT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJECIUPOBAHHE,
U3MEpEeHUe, MOJeNb, SIBICHUE, IApPHUKOBBIA A(PQEeKT, TeXHOJIOTus, Matepuanbl Dusnka:
MaTepHsi, aToM, SJIEKTPOH, NPOTOH, HEUTPOH, HMOH, H30TOI, PaTHMOAKTUBHOCTH, MOJIEKYIa,
DIIEKTPUUYECKUI  3apsl, TMPOBOJHUKH, TOJYNPOBOIHUKH, JUAJIEKTPUKH, (oTOIIIEeMeHT,
UH/INKATOp, BEIIECTBO, TeJO0, OOBEM, arperaTHOe COCTOSHHME BEIeCTBa, Tra3, pacTBOD,
pPacTBOPUMOCTh, KPHCTAIMYECKAs pENIETKa, CIUIaBbl, (DU3WUYECKUE BEIMYHMHBI, CIMHHUIIBI
U3MEpEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIaHEeThl, 3BE31bl, ConHue. buonorus: ¢orocunres,
IOpIxaHue,  Ouocdepa,  IKOCHCTEMa,  MHMHEpaJbHbIE  yIOOpEHUs,  MHUKPOAJIEMEHTHI,
MaKpodJIEMEHThI, NMUTaTeNbHbIE BemiecTBa [eorpadus: atmocdepa, ruapocdepa, MHHEPAIbI,
TOPHBIE MTOPOJIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3yibTaThbl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

Juunocmuvie peynomamur  Obyuaiowjuiica  noayuum  603MONCHOCHL 071
dopmuposanusn cnedyrouwux auunocmuvix YY/I:
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. oTpesieIeHue MOTHBALIMU U3y4YeHUs1 y4eOHOro MaTepHrana;

. OLICHMBAHHE YCBAaMBAaEMOI'0 Y4eOHOro Marepuasna, HCXOlsi M3 COLMAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. HOBBIIIEHUE CBOEr0 OOpPa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPHYECKUX COOBITUH, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOIIECTBA,;

. 3HAHWE IIPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYaLUAX;

. OLICHUBAHHE COLMAIBHON 3HAYMMOCTH TPO(eccuil, CBA3aHHBIX C XUMUEH;

. BJIAJICHUE MpaBWIaMU 0€30MacHOro OOpallleHUs] ¢ XMMHUYECKUMH BEIEeCTBAMHU U

000pyI0BaHUEM, TTPOSIBIICHUE KOJIOTMYECKON KYJIbTYPHI .
Memanpeomemmnule pe3yibmamaol

PeryasituBHbIe

Obyyarowuiica noxyyum 603MONCHOCHb Olisl (POPMUPOBAHUS CIEOVIOUUX Pe2YTIAMUBHBIX
YVI:

. LeNenojaraHie, BKJIOYas IIOCTAaHOBKY HOBBIX  Lieled, mpeoOpa3oBaHue
IIPAaKTUYECKON 3aJa4d B IIO3HABATEJIBHYIO, CAMOCTOSTEIbHBIM aHAIW3 YCIOBHM JOCTHUKEHUS
eI Ha OCHOBE YY€Ta BBIACICHHBIX YYHUTEIEM OPHEHTHUPOB JEHCTBUS B HOBOM Y4e€OHOM
MaTepuane;

. IJIAHUPOBAHUE ITYTH JOCTUKEHHUS LIETIEH;

. YCTaHABIICHUE IIEJICBBIX TPUOPHUTETOB, BBIJCICHHUE aJbTCPHATUBHBIX CIIOCOOOB
JTOCTHYKEHUS 1IeNTU ¥ BBIOOp Hanboiee 3eKTUBHOTO crocola; * yMeHHe CaMOCTOSITEIBHO
KOHTPOJIMPOBATH CBOE BPEMsI U YIIPABISATh UM; * YMEHHE NMPUHUMATH PEIICHHS B MPOOJIEMHON
CUTYyallUu;

. MOCTAaHOBKAa YYE€OHBIX 3a7a4, COCTaBJICHUE IUIaHAa U TOCIE0BATEIIbHOCTH
JeUCTBUIA;

. opraHu3aiys pado4ero MecTa Mpu BBHITTOJHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3YIbTATOB OOy4YEHUS, OIICHHUBAHHE YCBOSCHHOTO MaTepuaia,

OIICHKA Ka4dyeCTBa U ypOBHSI HOHy‘ICHHBIX 3H21HI/II>1, KoppeKum{ IIJJaHa U cnoco6a )IGI\/'ICTBI/H[ HpI/I
HeoOxoaumocTH . [lo3HaBaTenbHble O0yYarOMIMIICS MOMTYYUT BO3MOXKHOCTD A7l OPMHUPOBAHUS
CIEAYIOIIMX MO3HAaBaTeNbHbIX Y'Y /I:

. MIOUCK U BBIJIeNICHHE HH(POPMALIUY;

. aHaJ u3 yCIOBUM M TpeOOBaHMI 3a1auu, BHIOOp, COMOCTABIECHUE U 00OCHOBaHUE
crocoba pelieHus 3a1auu;

. BBIOOp HamOosiee d(PPEKTUBHBIX CIMOCOOOB PEIICHHUS 3a/la4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBI/IBIJKEHUE M 000CHOBaHHME TUIIOTE3bI, BBIOOP Crioco0a e€ MpoBEpKH;

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

. YMEHUS XapaKTepH30BaTh BEIIECTBA I10 COCTABY, CTPOSHHIO U CBOWCTBAM;

. OTIMCBIBAHUE CBOWCTB: TBEPIBIX, KHUIKHUX, Ta3000pa3HBIX BEIICCTB, BHIACICHHE UX
CYIIECTBEHHBIX ITPU3HAKOB;

. n300pakeHre cocTaBa MPOCTEUIINX BEIIECTB C MOMOUILI0 XUMHUYECKUX (HOpMYIT U
CYIIHOCTH XMMHUYECKHX PEaKIHil ¢ TOMOIIbI0 XUMHUUECKUX YpaBHEHHIA;

. NpOBE/ICHUE HAOIIOICHUH, ONTUCAHNE TIPU3HAKOB U YCIOBUI TEUCHUST XUMUIECKUX

peakiuii, BHIOJHEHUE XUMHUECKOT0 SKCIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HaONIOJCHUN
3a SKCIEPUMEHTOM, pelLIeHHE 3ajay, MOJYYeHHEe XUMHUYECKOM HHGPOpManuu U3 PasIUYHBIX
HUCTOYHUKOB;

® YMCHHUE OPraHU30BBIBATE UCCIICAOBAHHNE C LCIIBIO IIPOBCPKU T'HITOTE3;
° YMCHUC ACTIAaTh YMO3aKJIKOUCHUSA (I/IHI[yKTI/IBHOG n 110 aHa.HOI‘I/II/I) " BBIBOJBI,
® YMCHUC 00BEKTUBHO OLICHUBATh PIH(bOpMaHI/IIO O BfHOICCTBAX H XUMHUYCCKHX

npoleccax, KpUTUYECKH OTHOCUTHCS K TICEBIOHAYYHOU HH(POPMALIUH.
10



Kommynukamuenuie
Obyyarowutics  noayuum  803MONCHOCMb Ol (opMuposanusi  Credyrouux
Kommynuxamusnvix YV/I:

® IIOJIHO€ W TOYHOE€ BBIPAXKCHHUEC CBOUX MBICJIE B COOTBETCTBHH C 3aJjadyaMn H
YCJI0BUSAMU KOMMYHUKAIIUU
® AZICKBATHOC HCIIOJIB30BaHHUEC PEYCBBIX CPCACTB IJId Yy4YaCTUsA B IJHCKYCCHU H

apryMEHTalliu CBOCH MO3UIIUH, YMEHHE MPEICTABIIATE KOHKPETHOE COIEPIKaHUE C COOOIICHUEM
€ro B [IMCbMEHHOU U YCTHOU (hopme, omnpesiesieHne crocob0B B3aUMOCHCTBHS, COTPYAHHUUECTBO
B TIOMCKE U cOope nH(popMalnu;

. ornpezeNnieHue crnoco00B B3aWMOJAEUCTBUS, COTPYIHHUYECTBO B IOUCKE U cOope
uHpOpMaLMK, YyYacTHEe B JHaliore, IUIAHHPOBAaHHE OOLIMX CIOCOO0OB palOThI, MpPOSBICHUE
YBa)XXUTEILHOTO OTHOILIEHUS K APYTUM y4allluMCS;

. ONMCAHUE COJACPkAHMS BBINOJIHAEMBIX JCHCTBUI C LEIbI0 OPUEHTUPOBKH B
PEeIMETHONPAKTUYECKON e TebHOCTH;

. YMEHMSI YUUTHIBATh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHALMU Pa3IUYHBIX
MO3UIUI B COTPYAHUYECTBE;

. dbopMmyupoBaTh COOCTBEHHOE€ MHEHHME U TIO3UIHI0, ApPTYMEHTHPOBATh U
KOOPJAMHHUPOBATh €€ C MO3ULUAMU HapTHEPOB B COTPYAHHUYECTBE IMPHU BBIPAOOTKE OOIIETOo
pelIeHNs B COBMECTHOM J€ATEIbHOCTH;

. OCYIIECTBIISITh  B3aUMHBIA KOHTPOJb M  OKa3blBaTb B  COTPYJHUYECTBE
HEO0OXOANMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh O0IIUE CIOCOOBI PAaOOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OLICHKY JeHCTBUI apTHEPA, YMETh yOSKIaTh;

. UCIIOJIb30BAaTh a/IEKBATHHIE S3BIKOBHIE CPE/ICTBA /TSl OTOOPaKEHUsI CBOUX YYBCTB,
MBICJIC, MOTUBOB U TOTPEOHOCTEN; 0TOOpakaTh B peun (OmHucaHue, OOBSICHEHUE) COACpIKaHUE
COBEpIIAaeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMAIN3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEH peun;

. pa3BUBAaTh KOMMYHUKAaTUBHYIO KOMIIETEHIIMIO, MCIOJIB3Ysl CPEICTBA YCTHOU M
NUCbMEHHOW KOMMYHHMKAlMM 0pU paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN
JUTEPATypOl, CHpPaBOUYHBIMU TaOJMIIaMH, MPOSABIATh FOTOBHOCTh K YBaXXCHHMIO MHOW TOUYKU
3peHus Ipu 00CYKIEHUU Pe3yJIbTaTOB BHIIOJIHEHHON paOoTHI.

Ilpeomemuvimu pezynomamamu uzyuenun npeomema «Xumusa» ¢ 8 Knacce agnawomces
cneoyroujue ymeHus:

1. B nosnasamenvuou cghepe:

AaBaTb ONPCACICHUA H3YUCHHBIX MMOHATHN. BEIIECTBO (XI/IMI/IquKI/II\/'I 9JICMCHT, aTOM, HOH,
MOJICKYJIa, KPUCTAJUIMYCCKAA pCUICTKA, BCUICCTBO, IIPOCTHIC U CIIOKHBIC BCIICCTBA, XUMHWYCCKAA
q)opMyna, OTHOCHUTECIIbHAsd aTOMHasd MacCa, OTHOCUTCIIbHAA MOJICKYJIApHas MacCa, BAJICHTHOCTD,
OKCHJbI, KHCJIOTBI, OCHOBAaHMHA, COJIH, aM(I)OTCpHOCTB, HHAUKATOp, HCpI/IOIII/I‘-ICCKI/Iﬁ 3aKOH,
nepuoandcCcKas cucrema, nepuoanvcCKas Ta6m/1ua, HN30TOIIHI, XHUMHUYCCKas CB3b,
SJICKTPOOTPULATCIIbHOCTD, CTCIICHDb OKHCJICHUA, BHCKTPOJII/IT); XHUMHUYCCKas peakuuia

(XMMUYecKoe  ypaBHEHHE, reHeTUYecKass  CBS3b,  OKHCIEHHE,  BOCCTAaHOBJICHUE,
AIIEKTPOJINTUYECKAS JMCCOLMALNs, CKOPOCTh XUMHUYECKON peaKiun);
* OIKCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIbHO MPOBEACHHBIE SKCIIEPUMEHTHI, UCTIOIb3Ys
UL 3TOTO €CTECTBEHHBIN (pycckuit,  poAHOM)  S3BIK M S3BIK  XUMHH;
ONKCHIBATh U PA3IUYaTh H3YUYEHHbIE KJIACChl HEOPTaHWYECKUX COEAMHEHUH, MPOCThIE U
CJIOXKHbIE BELIECTBA, XUMHUYECKHE peaKiuu;
KJIacCCU(UIIUPOBATh U3YyYEHHBIE 00BEKThI u SIBIICHUS;
HaOJII0aTh JEMOHCTPUPYEMBIE M CaMOCTOSITEIBHO TPOBOJMMBIC ONBITHl, XUMHUYECKUE
peaxuu, MIPOTEKAOIINE B npupojie u B OBITY;

ACJIaTb  BBIBOJAbBI U YMO3AKJIIOYCHUA U3 HaGHIOHGHHfI, HN3YUYCHHBIX XUMHYCCKUX

11



3aKOHOMepHOCTeI7I, MMPOrHO3UpPOBATH CBOMCTBaA HCU3YUCHHBIX BCHICCTB II0 aHAJIOIUHU CO

CBOMCTBAMH U3Y4YCHHBIX;
CTPYKTYPUPOBaTh M3YYCHHBIH MaTepHal M XHUMHUYECKYI0 HH(POPMALHUIO, TOIYYEHHYIO U3
IpYyrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO — TPETHErO IEPUOAOB (B paMKax

M3Y4YEHHBIX MOJIOKEeHUH Teopun . Pesepdopa), crpoeHre mMpoCTEHIITNX MOJICKYII.

2. B yennocmno-opuenmayuonHoti cghepe:
aHAIM3WPOBATh M OICHWBATH IOCICICTBUS I OKpPYXKAIOIIeH Cpeabl OBITOBOH U
IIPOU3BOJICTBEHHOMN JESITEILHOCTH YeJIOBEKa, CBI3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* IPOBOJIUTH XUMUYECKUIN IKCTICPUMEHT.

4. B cgpepe bezonacnocmu dcusnedesmenbHOCMI:

* OKa3bIBaTh MEPBYIO MOMOILb IIPH OTPABICHUSX, OKOraxX U IPYTUX TPaBMax, CBSI3aHHbIX
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.

ONHUCBHIBATh CBOMCTBA TBEPABIX, JKUIKUX, T[a3000pa3HbIX BELIECTB, BBIAEIAA MX
CYIIIECTBEHHBIE PU3HAKHY;

* XapaKTepu30BaTh BELIECTBA IO COCTaBYy, CTPOCHUIO U CBOMCTBaM, YCTaHABIMBATb
MNPUIUHHO-CIICACTBCHHBIC CBA3W MCKY JaHHBIMU XapaKTCPpHUCTUKAMHK BCIICCTBA,

* PACKpBIBATh CMBICII OCHOBHBIX XHUMHUYECKHUX IOHATUH «aToM», «MOJIEKYyJIay,
«XUMHYECKHH DIIEMEHT», «IIPOCTOE BEIIECTBO», <«CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

* 1300pakaTh COCTaB NPOCTEHUIIUX BELIECTB C IOMOILBI0 XUMHUYECKHX (GOpMyNT U
CYIIHOCTh XMMHYECKHX PeaKkIuil ¢ HOMOIBI0 XUMHUYECKUX YPaBHEHU;

¢ BBIYUCIIATh OTHOCHUTCIIbBHYIO MOJICKYJIAPHYIO W MOJIIPHYIHO MACChbl BCHICCTB, a TAKKC
MacCOBYIO JIOJIF0O XHUMHYECKOTO 3JIEMEHTa B COEAMHEHHUSX JUIl OLEHKM HX MPaKTUYeCKOH
3HAYNMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KMUCIOTHI, COJIU;

® KJ'IaCCI/I(i)I/IIII/IpOBaTB OKCHJbI 1 OCHOBAHUJ 110 CBOfICTBaM, KHCJIOTBI U COJIHU ITO COCTABY,

* [10JIb30BaThCA J1a00OPATOPHBIM 000PYTIOBAHUEM U XMMUYECKOH MOCYIOH;

* IPOBOAWUTE HCCIIOKHBIC XUMHUUYCCKUEC OIIBIThI U Ha6J'IIOI[€HI/I$I 3a U3MEHEHUSIMH CBOMCTB
BEIIECTB B IIpollecce MX MpEeBpalleHui; coOIr0AaTh MpaBHiia TEXHUKH O€30HMacHOCTU NpHU
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

* pa3nIuyaTh SKCIEPUMEHTAIbHO KHCIOTHI M INENOYM, MOJB3YSICh HWHIMKATOPaMU;
OCO3HaBaTh HEOOXOAMMOCThH COOJIOJEHUSI Mep O€30MacHOCTH MpHU OOpAaIlllEeHUH C KUCIOTaMHU U
IIeJ0YaMHu.

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

* OMMMCHIBATh M XapakTepu3oBaTh TaOIMUHYI0 (OpMy TMEPHOJUYECKON CHUCTEMBI
XUMHUYCCKUX 3JICMCHTOB,

* XapaKTepu30BaTh COCTAaB aTOMHBIX SJ€p M paclpeseleHue Yucia 3JIEKTPOHOB IO
SJICKTPOHHBIM CJIOSIM 4aTOMOB XHMHYCCKHX OJICMCHTOB MaJbIX IICPHUOJ0B HGpHOHH‘IeCKOfI
CHCTEMBI, a TAaKXKe KaJlUus U KaJIbIHs;

* pa3yInyaTh BUABI XUMHYECKON CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJSPHYI0, KOBAJICHTHYIO
HETOJISIPHYIO U METAJTTNYECKYIO;

* U300paXkaTh SJIEKTPOHHO-HOHHBIE (HOPMYINBI BEIIECTB, 00pPa30BAaHHBIX XUMHUYECKUMU
CBA35MU pa3HOI'o BUA,

* BBISIBJIATH 3aBHCHMOCTB CBOMCTB BEILECTB OT CTPOEHUS UX KPUCTAIMUECKUX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

* XapaKTepU30BaTb XMMHUYECKHE AJIEMEHTbl U MX COEIUHEHHUS HAa OCHOBE IOJIOXKCHMS
HJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHHUE NEPUOJIUUYECKOTO 3aKOHA U
NepPUOANYECKON cHCTeMbl Xumuueckux »dnemeHToB [I. M. MengeneeBa; ¢ oOBSCHATH CYTh
XUMHYECKHX MPOLECCOB U X MPUHIMITAAIBHOE OTINYHE OT (PU3UIECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUii;

* YCTaHABJIMBATh IPHUHAUIEKHOCTh XMMHMUYECKON pEeakUUU K ONpEeAeIEHHOMY THUIY IIO
OJIHOMY M3 KJIacCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTAaBY HCXOJIHBIX BELIECTB U
IOPOAYKTOB peaknuu (peakluuu COEAMHEHUS, pa3loKeHHus, 3aMmemeHus u oOMmeHa); 2) 1o
BBIICJICHUIO WJIM TOTJIOLICHUIO TEIUIOTHl (peaklUu 3K30TePMUYECKHE U SHIAOTEPMHUECKHUE);
3) 10 M3MEHEHUIO CTCNCHEW OKUCICHHS XUMHYECKUX DIIEMEHTOB (pEaKIMH OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIC); 4) TI0O 0OPAaTUMOCTH TIporiecca (peakiuu 00paTuMbIe 1 HEOOpAaTUMEIE);

* COCTABJIATh YPABHEHMSI DJIEKTPOJUTUUYECKONW JUCCOLMALUU KHUCIIOT, LIEI0YeH, COlel;
MOJIHBIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMsI peakluii oOMeHa; ypaBHEHHUS OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* IPOTHO3UPOBATH MPOJAYKTHl XUMHUUECKHUX PeaKIuii o Gpopmynam/Ha3BaHUSAM UCXOTHBIX
BEIIIECTB; OMPEEIIATh HCXOJHBIE BEIIeCTBA O (hopMysIaM/Ha3BaHUAM IPOITYKTOB PEAKLINH;

* COCTaBIIATh YPAaBHEHHUS PEAKIUi, COOTBETCTBYIOUINX MOCIEA0BATEIHLHOCTH («IIETIOYKE)
IpEBpaLEHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBIISITH B MPOILIECCE IKCIEPUMEHTA MPU3HAKH, CBUIETEIbCTBYIOIIME O MPOTEKAHUU
XUMHYECKON PEAKIIUU;

* IPUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MacCOBOI J10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIPENENSATh XapaKTep Cpebl BOJAHBIX PAaCTBOPOB KHUCIIOT M LIEJIOUEH IO W3MEHEHUIO
OKpPAaCKH UHJIUKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKLIMU, NOJTBEPKIAIONINE HAJMYUE B BOJHBIX PacTBOPAX
BEIIECTB OT/AEIbHBIX HOHOB

* OIpENENSITh NMPHUHAIEKHOCTh HEOPraHWYECKUX BELIECTB K OJHOMY M3 HM3yYEHHBIX
KJIACCOB/TPYII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSAM;

* OIPEIENATh BAJIEHTHOCTD U CTEIIEHb OKMCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIBI HEOPraHMYECKUX COEAMHEHMH [0 BAJIEHTHOCTSM U CTEHEHSIM
OKHCIICHHSI 3JIEMEHTOB, a TAK)KE 3apsi/laM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KUCIIOT,
OCHOBAHHI U COJICH;

* OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHMs (PU3UUECKUX M XUMUYECKUX CBOMCTB MPOCTHIX
BEUIECTB (METaVIOB M HEMETAIJIOB) M MX BBICHIMX OKCHAOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO NEPHOJIOB;

* Ha3bIBaTh OOIIME XMMHMYECKHE CBOWCTBA, XapaKTEpHble JUIsI TPYyNI OKCHJIOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh O0OIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHbIE sl KaXJOT0 M3 KJIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH  TNPUMEPHl  peaklUuid, MOATBEPKAAIOIIUX  XUMHUYECKHE  CBOICTBa
HEOPraHUYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHHUI U COJIEH;

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

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

* IPOBOJUTH J1aOOpAaTOPHbIE OMBITHL, MOATBEPXKAAIOIINE XHUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX BEIIECTB;

Ilpeomemnvimu pezyromamamu uzyuenusn npeomema «Xumusa» 6 9 Knacce agnawomes
cneoyroujue ymeHus:

1. B nosnasamenvHoli cghepe:
© JIaBaTh OIpPEIENICHUS] M3yYCHHBIX MOHSTHH: BEMIECTBO (XMMUYECKHU JJIEMEHT, aTOM,
WOH, MOJICKYJa, KpPUCTAJUTMYECKas peIIeTKa, BEIIeCTBO, IMPOCTHIE M CIOXKHBIC BEIIECTBa,
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XUMHUYCCKas (bopMyna, OTHOCHUTCIIbHAsA aTOMHAas MacCa, OTHOCHUTCIIbHAS MOJICKYJISIpHAd Macca,
BaJICHTHOCTD, OKCH/BI, KHCJIOTHI, OCHOBAaHHMA, cOoJiy, aM(bOTepHOCTI), HHAUKATOD,
HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH, IICpUOAHNYCCKad CHCTCMA, JMCPHOANYCCKAAL Ta6JII/ILIa, HN30TOIIHI,
XUMHYECKast CBA3b, DJICKTPOOTPHULATCIbHOCTL, CTCIICHb OKHWCJICHUA, BHCKTPOJ'II/IT); XUMHYECKas
pCaKknusd (XI/IMI/I‘-IGCKOC YpaBHCHHC, I'CHCTUYCCKAasA CBA3b, OKHCICHHC, BOCCTAHOBJICHHC,

3JIEKTPOJINTUYECKAS Jucconuanus, CKOpOCTb XUMUYECKON peaxiumn);
* OIMCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITENIBHO IPOBEACHHbBIE SKCIIEPUMEHTBI, UCIIOJIb3YS
JUTS 3TOrO €CTECTBEHHBIN (pycckuit, POJIHOIN) SI3bIK M SA3BIK  XUMUH;
ONMCHIBATh U PA3INYaThb H3YUEHHBIE KJIACChl HEOPIaHMYECKUX COEJUHEHHM, IpPOCThIE U
CJIOKHBIE BEILECTBA, XUMUYECKHE peakuuu;
KJ1accu(UIMpOBAaTh W3Yy4YCHHBIC 00BEKTHI u SIBJICHHUS;
HAOMIO/IaTh JAEMOHCTPUPYEMbIE M CAMOCTOSATEIBHO MPOBOJUMBIC OIMbBITHL, XHUMHUYECKHE
peaxkuuu, MIPOTEKAIOINE B pupoje u B ObITY;

JeNnaTh BBIBOJBI W YMO3aKIIOUEHUS U3 HAOMIOAEHWM, W3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEM3YUYCHHBIX BEIIECTB 110 AaHAJIOTHU CO

CBOMCTBaMH U3Y4YCHHBIX;
CTPYKTYpUPOBaTh HM3YYCHHBI MaTepHal M XHUMHUYECKYI0 HH(POPMALHUIO, TOIYYEHHYIO U3
IpYyTrux HCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE AaTOMOB 3JIEMEHTOB IIEPBOIO — TPETHErO IEPUOAOB (B paMKax

M3YYEHHBIX MONIOKeHUu Teopun  D. Pesepdopra), ctpoeHne npocTenumx MoIeKyl.

2. B yennocmno-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHUBATh IOCIEICTBUS AJI1 OKpYXarolled cpelabl ObITOBOM U
IPOM3BOJICTBEHHOM JI€ATEILHOCTH YeNIOBEKa, CBA3aHHOMU C epepaboTKOMN BEIECTB.

3. B mpyooeoti cghepe:
* IPOBOJIUTH XUMHUECKUI SKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuzneoessmenbHOCmu:

* OKa3bIBaTh MEPBYIO MOMOIIb NPH OTPABICHUSX, OKOTaxX U IPYruX TpaBMax, CBSI3aHHBIX
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYOBAHUEM.

TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Has3zeanue Tema ypoka Ocnognuie euowvt deamenvnocmu | Ucnonv3zos
pazoena ooyuarowuxcsn anue
0bopyooea
Hus
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.Ilpeomem xumuu. | Caymanue OObSICHEHUN YUUTENS.
Bewecmea. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OO6bscHeHre HabI0JaeMbIX SIBJICHUH.

2.Ilpespawenus
pespaiy Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
geuecms. Ponw .
Crnymranue oObsICHEHUN yUUTETIS.
XUMUU 6  JHCUZHU
CamocrodrenbHas paboTa ¢ yueOHUKOM.
uenosexa.

3. Kpamxuii  ouepx | Cinymanue oObSICHCHUN YIUTEIIA.
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ucmopuu paszsumus | CamocTosiTeNbHas paboTa ¢ y4eOHUKOM.
Xumuu. OT1bop ® cpaBHEHHME Marepuana I0
HECKOJIbKUM UCTOYHHKAM.
4.1I1CX2 JU. | Cnymanue 0ObsICHCHHIA yUUTEIS. JaTtauk
Menoeneesa. 3uaxu | CamocrosiTenbHas paboTa ¢ ydueOHUKOM. | BBICOKOM
XUMUYECKUX Pabora ¢ Tabnuueit Menzaeneesa. TeMIIepaTyp
9/1eMEeHMO8. PaGora ¢ kaproukamu. bl, JlaTumk
TeMIlepaTyp
Bl
TJIATUHOBBIN
5. Xumuyeckue
AHanu3 GopMyiL.
Gopmynsi.
OmuocumenvHas Pemenne TEKCTOBBIX KOJHMYECCTBEHHBIX U
aAMmomMHAasl u | KAUC€CTBCHHBIX 3aJa4.
MONEKYIAPHAs CJIYHIaHI/Ie 00BACHEHUI YUUTCIIA.
Mmaccoi. Pabota B mapax.
Pabora B rpynmax.
Amomuwl 1. OcHosgnbie Pa6 Jatuuk
XUMUUeCKuUx | ceeoenus o | 00T € PAsAGTOTIbIN MATEPHATION. BBICOKO
Craymranue oObSCHEHUN YUUTEIS.
I71eMEHm 08 CMpOEHMUIL aMOMOS. | (oL crosTenbHAs paGOTA ¢ yaeGHHIKOM. TeMIeparyp
(8w) Hzomoneoi. b, Jlarumk
TeMIeparyp
BI
TJIATUHOBBIN
2. Cmpoenue | Cinymanue oObSICHEHUM YIUTEIA.
9NEeKMPOHHBIX CamocrodrenbHas paboTa ¢ yueOHUKOM.
obonouex amomos. | Pabota ¢ Tabnuieit Menaeneesa.
Hzmenenue uucna | Pabota c KapTOUKaMH.
9/1eKMPOHO8 na | Pabota B mapax.
BIY. Pabora B rpynmnax.

3. Honunas cesse.

Crnymanue oObSICHEHUN yUUTEIs.
Perienue nocraBaeHHbIX 3ajay.
Pabota ¢ yuebHUMKOM.

Pa6ora B mapax.

Pabora B rpynmnax.

4,
Bzaumooeiicmeue
amomos
NIeMEHMO6-
HeMemaos
Mmedxncdy coooll.

Crnymanue oObSICHeHUN yUUTEINS.
Pabota ¢ Tabmauieit Menneneesna.
Pemenue 3amau.
Pabota B mapax.
Pabora y nocku.

5. Kosanenmnas
XUMUYECKAsl C8A3b.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAas C653b.

Pabota ¢ pa3aTOYHBIM MaTEpUATIOM.
Crnymranue oObsICHEHUN yUUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

7. Obobwenue u
cucmemamusayus
3HAHULL .

Pabota B mapax.
Pabora B rpymnmax.
Pemmenune 3amau.
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[IpoBepka moy4yeHHBIX 3HAHUM.
IToaroToBKa K KOHTPOJILHOM paboTe.

8. Konmponvras

Pemenue 3aganuii KOHTPOIBHOW pabOTHI.

paboma No |.
Ilpocmuie 1. Ilpocmole JlaTamk
Pabota ¢ pa3gaTroyHbIM MaTepuagIoMm. .
eéewecmea (7 | sewecmaa - N BBICOKOH
Caymanue oObCHEHUN YUUTEIIS.
u) Memanvl u TeMIIepaTyp
CamocrosTenpHas paboTa ¢ yUeOHUKOM.
Hememanniol. AHATH3 OLIHGOK b, Jlatumk
Ananuz L TEMIIEPATYD
. AHaM3 KOHTPOJIBHON paboTHI.
KOHMPOIbHOU Bl
6 Pabora Hajg omOKaMu. .
abomeoi. IJIATHHOBBIN
p Pemrenue 3agau.
— HW3MepeHue
TeMITepaTyp
bl TICPEXOJIOB
AJUTOTPOITHBI
X
MoauuKaI|
51 CepBhl;
U3MEPECHHUE
TEeMIIEPaTyp
bl IIJIABJICHHS
BEIIIECTB.
2. Konuuecmeo Ananus hopmy
sewecmea. '

Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a]1ay.
Crnymanue 0ObSICHEHUN yUUTEs.

3. Pewenue 3aoau .

Amnanuz popmyi.

Perrenne TEKCTOBBIX KOJMYECTBEHHBIX H
KayeCTBEHHBIX 3a]1ay.
Crnymanue 0ObsICHEHUH yUUTEs.

4. Monsapnuiii
o0bvem 2a306.

Amnanuz ¢popmyi.

Pemenne TEeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a7ad.
Crnymanue oObsICHEHUH yUUTEs.

5. Pewenue 3adau.

Amnanuz popmyi.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a7ad.
Crnymanue oObsICHEHUH yUUTENs.

6. Obobwenue u

Pabora B mapax.

cucmemamusayus | Pabora B rpymmax.

3Hanui no 2nase | Pemenue 3amad.

«IIpocmule [IpoBepka nory4eHHbIX 3HAHUI.

geuyecmsay. ITonroToBka K KOHTPOJIBHOM paboTe.

7. Kommponvnas | Pemenue 3ajaHuii KOHTPOJIBHOM pabOTHI.

paboma No 2.
Coeounenusn | 1. Cmenenw | Cnymanue 0ObSICHEHUH yUUTEs.
xumuueckux | oxucnenus. Awnanuz | CamocTosiTenbHast paboTa ¢ yueOHUKOM.
IIeEMEHM 08 KOHMPOJIbHOU PaGora ¢ Tabnuieit Meneneena.
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(15 u). pabomai. Pabota c kapToukamu.
2. Baoicnetiwue
Pabota ¢ pa3naTOYHbIM MaTEpUAIIOM.
K1accvl  OUHAPHBIX .
. Crnymanue oObSICHEHUN yUUTEINS.
coeouHenull .
CamocrosTenbHas paboTa ¢ yueOHUKOM.
3. OcHosanus. Hatuuk pH
PaGora ¢ pa3naTouHbIM MaTEepHAIOM.
Caymanue oObCHEHUN YUUTEIIS.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
4. Ob6o6wenue wu | PaboTa c pa3gaTouHbIM MaTEPHAIIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUUL. 3akpernsieHue 3HaHU 10 TeEME.
5. Kucnomeo. Crnyuranue oObsICHEHUN yUUTEIIS. Hatuuk pH
CamocrosrenbHas paboTa ¢ yueOHUKOM.
Otbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
6. Ob6obwenue u | Pabota c pa3gaToYHBIM MaTEPUATIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUUL. 3aKperuieHre 3HaHu 10 TEME.
7. Conu. Cnymanue oObSICHEHUN yUUTEINS. HNatuuk pH
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ™ cpaBHEHHME Marepuana I0
HECKOJIbKUM HMCTOYHHKAM.
8. Obobwenue u | Pabora c pa3gaToOuHbIM MaTEPHAIIOM.
cucmemamusayusi | Pemenue 3anad.
3HAHUII. 3aKkperneHue 3HaH!i 110 TEME.
9. Obobuwenue u | Pabota c pa3gaTo4HbIM MaTepUATIOM.
cucmemamuszayusa | Pemenue 3anau.
SHAHUU 00 | 3akperieHne 3HaHUu# 10 TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4yecKux
sewecms.
10.
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Kpucmannuueckue .
Caymanue 0ObsSICHEHUN YUUTENS.
peutemku.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
12. Yucmuie | Caymanue oObCHEHUN YUUTEIS.
sewecmea u cmecu. | CamocrosiTenibHas paboTa ¢ yueOHUKOM.
OT1Oop u cpaBHEHME Marepuana I0
HECKOJIbKUM HCTOYHHKAM.
13. Maccosaa u
Amnanuz popmyi.
obvemHas oonu
KOMNOHEHMO8 Pemrenne TEKCTOBBIX KOJMHYECTBEHHEIX U
cmect. KayeCTBEHHBIX 3a]1ay.
Crnymanue oObsICHEHUH yUUTEs.
14. Pacuemui,
Amnanuz popmyi.
CB8A3aHHbIEe c
nousmuem «00Jisy. Perrennie TeKCTOBEIX KOJIWYECTBEHHBIX U
KayeCTBEHHBIX 3a]1ay.
Crnynranue 0ObsICHEHUN yUUTEIIS.
15. KoumponvHas | Pemenue 3aanuii KOHTPOJIbHOM pabOTHI.
paboma No 3.
H3menenus, 1. Duszuyeckue

Pabota ¢ pa3aTOYHBIM MaTepUaJIOM.
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npoucxooawu | sa6nenus 6 xumuu. | CinymaHue oObSCHEHUN YUUTEIs.
e ¢ | Ananus CamocrosrenbHas paboTa ¢ yueOHUKOM.
eewjecmeamu | KOHMPOIbHOU
(12 u). pabomoi.
2. Xumuueckue | Cnymanue oObICHCHUH YIUTEIIA.
peaxkyuu. CamocrodrenbHas padoTa ¢ yueOHUKOM.
OT1Oop M cpaBHEHME Marepuana I0
HECKOJIbKUM MCTOYHHKAM.
3. Xumuyecxue | Cnymanue oObICHEHUN YUUTEIIS.
VPasHeHUs. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTtbop ® cpaBHEHHE Marepuaiza IO
HECKOJIbKUM MCTOYHHKAM.
4. Pacuemvr no
AHanu3 GopMyL.
XUMUYECKUM
ypasHenuam. Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Cnymanue oObsICHeHUN yUUTEs.
5. Pacuemvr no
AHanu3 GopMyL.
XUMUYECKUM
ypasHenuam. Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Cnymanue oObsICHeHUN yUUTENs.
6. Peaxyuu p
aboTa ¢ pa3aTOuYHBIM MaTEPHATIOM.
DPAa3N0J4CEHUSL. .
Caymanue oObsCHEHUN YUUTES.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
7. Peaxyuu
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
coeouHeHUsl. .
Crnymanue oObsICHEHUI yUUTeNs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymanue oObsCHEHUN YUUTEISL.
3ameweHusl. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OT1bop M cpaBHEHME Marepuana 1o
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu | Cnymanue oObsCHEHUN YUUTEIS.
obmeHa. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop u cpaBHEHME Marepuana I0
HECKOJIbKUM HCTOYHHKAM.
10. Tunwv P
aboTa ¢ pa3aTOUYHBIM MaTEPHATIOM.
XUMUYECKUX .
g Crnymanue 0ObSICHEHUN yUUTEINs.
peaxyuii Ha
. CamocrodrenbHas paboTa ¢ yueOHUKOM.
npumepe  C80UCm8
800bL.
11. Obo6wenue | Pabota B mapax.
suanuii. no meme | Paborta B rpynmnax.
«Hszmenenus, Pemenue 3amau.
npoucxooswue ¢ | IIpoBepka momy4yeHHbIX 3HAHUM.
seuUlecmeamuy. [ToaroroBka K KOHTPOJILHOM padoTe.
12.  KoumpoavHas | Pemenue 3aanuii KOHTPOJIbHOM pabOTHI.
paboma No 4.
Ilpocmenimue | 1. Ilpaxmuueckas

onepauuu C

paboma Noj.

HabGmiogenne 32 JI@MOHCTpaAIUsIMU
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eewecmeamu | Ilpuemoi YUUTEJIA.
(Xumuueckuit | oopawenus ¢ | OObsicHeHHE HAOJII01aCMBIX SIBJICHHUI.
npakmuxkym) |1ab6opamopHuim [TocTaHoBKa OMBITOB I JAEMOHCTpaLUU
(5 u). obopyoosanuem. KJIaccy.
BrinorHenue npakTudeckoi paboThl.
2. Ilpakmuueckas aT4YUK
P HaGmonenne 32 IeMOHCTpaIUsiMu A
paboma  No2 e TeMneparyp
Habnmiooenue 3a ' . bl
. . OOBbsicHeEHNE HAOTIOHAEMBIX SIBJICHUI. .
2opsaueti ceedoll. IJIATUHOBBIH
[TocTaHoBKa OMBITOB I JAEMOHCTpaLUU
KJIaccy.
BrinorHeHue npakTudeckoi paboThl.
3. Ilpaxmuueckas aT4YUK
P HaGmonenne 32 IeMOHCTpaIUsiMU A .
paboma  Ne3 yamTens BBICOKOM
Ananuz nousvl u ' . TEeMIIEPATyp
OObsicHeHrEe HAOIOTaEMBIX SIBJICHH.
6000bL. b, JlaTumk
ITocraHoBKa OMBITOB I AEMOHCTpALUU
TEeMIIEPaTyp
KJIaccy.
. Bl
Brinonnenue npakTuyeckoil paboThl. .
TUTATHHOBBIN
—H3MepeHue
TEeMIIEPaTyp
Bl B
mporecce
oOyueHus
npreMam
BBITIAPUBAHU
s BOABI W3
00pasIoB
TTOYBEHI.
Harunk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
MoKazarens
BBITSDKKU
pacTtBopa
TTOYBEI
4.  Ilpakxmuuecxas ATUHK
P HabGmonenne  3a  1eMOHCTpaIusiMu A .
paboma  No4 BBICOKOM
Ipusnaxu Y ouTeI. TeMIepar
P O0bBsAcCHeHNE HAOITIONAEMBIX SIBIICHU. patyp
XUMUYECKUX bl, Jlaruuk
g [TocTaHOBKA OMBITOB IS JEMOHCTPAIIUN
peaxkyuil. TEeMIeparyp
KJIaccy.
. BI
BITIOJTHCHHUE MTPAKTUICCKON paOOTEHI. .
B 0
TUTATUHOBBIA,
Hatauk pH —
MpU3HAKU
peakuu 1o
HU3MEHEHUIO
Cpelsl
(peakius
HEeUTpan3ail
HH)
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5. Ilpaxmuueckas ONEeKTPOHHEBI
p HaOmroneune 3a JEMOHCTPAIUSIMU P
paboma Nos. — e BECHI,
Ilpuecomoesnenue i N Ha0o0
P O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI. 5 p
acmeopa caxapa u J1abopaTopuu
P P P [TocTaHOBKa OMBITOB JIsSI AEMOHCTpAIIAU paTop
pacuem e2co I'MA
o KJ1accy.
Mmaccogoii O0onu 8 .
BrimonHeHne mpakTu4eckoil paboThl.
pacmsope.
Pacmeopenue. | 1. Pacmeopenue. aTYuK
P P Pabota ¢ pa3naTOYHbIM MaTEpUAIIOM. A .
Pacmeopoi. Pacmeopumocmo Crrymasme o6sscHeHmH yauTes BBICOKOH
Peaxuuu seuecms 6 800e. ) TeMIIEpaT
“ “ CamocrosrenbHas paboTa ¢ yueOHUKOM. patyp
UOHHO20 b, Jlarumk
oomena. TEeMIEpATyp
OKuciaumenvh Bl
o- TIaTHHOBBIN
eoccmanosum - o
eibHble TOPCHUIO
peaxyuu(11 CKa3aHo
y) BBIIIIE,
2. DJIC. Ocnosnwie atuuk pH —
A ™0 Pabota ¢ pa3gaTroyHbIM MaTEpHUAIOM. A p
NON0HCEHUS N pH
Caymanue oObsSCHEHUN YUUTEIS. p
H3Y4YEHUU
CamocTosiTenbHas paboTa ¢ y4eOHUKOM. ya
3 Honmnvle KucIoT "
: Ananu3 Gpopmyi. OCHOBaHUM
VPABHEHUSL. (cpena
PellieHre TEKCTOBBIX KOJIMYECTBEHHBIX U | \CPCA
KauyeCTBEHHBIX 3a1a4. pacTBopa).
Crnymanue oObSICHeHUI yUUTENs. Haruux
4.. Kucnomsi, ux SJICKTPOIIpOB
race qbukauu;z y Pabota ¢ pa3gatouHbIiM MaTepuaIoMm. ONHOCTH -
ceotiemea Crnymanue oObSICHeHUN yUUTENS. M3ydeHHe
: CamocrositenbHast pabora ¢ y4eOHHKOM. | poBOAMMOC
5. Ocnosanus, ux Pa6 TH
aboTa ¢ pa3aTOYHBIM MaTepUaIOM.
K1accuguxkayus  u PacTBOpPOB

ceolicmaa.

Crnymanue oObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Okcuowsi, ux
Knaccuguxayus u
ceolicmaa.

Crnymanue oObSICHEHUN yUUTEIs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
Otbop ® cpaBHEHHE Marepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

7. Conu, ux
Knaccuguxayus u
ceoticmaa.

Crnymanue 0ObSICHEHUN yUUTEINS.
CamocrodTenbHas paboTa ¢ yueOHUKOM.
Ot6op ® cpaBHEHHME MaTrepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

8. Tenemuuecrxas

Pabora ¢ pa3daaTOUYHbIM MAaTCpPpUATIOM.

C653b MmedxHcoy .

Crnymanue oObSICHEHUN yUUTEINS.
Kaaccamu

CamocrodrenbHas paboTa ¢ yueOHUKOM.
seujecms.
9. Oxucnumenvuo- | Ciaymanue oObICHEHUN YUUTEIIS.
goccmanosumenvr | CaMocTosITeNbHAS paboTa ¢ y4eOHHKOM.
ble peaxyuu. OT1bop u cpaBHEHHME Marepuana I0

HECKOJBKHUM HUCTOYHHKAM.

10. Obobwenue u
cucmemamusayust

Pabora B mapax.
Pabota B rpynmax.
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3HAHUU NO meme «

Pemmenune 3agau.

Pacmeopenue. IIpoBepka 1ory4eHHBIX 3HAHUM.
Pacmeopur. [ToaroroBka K KOHTPOJILHOM padoTe.
Peaxyuu  uonnoco
oomena. OBPy.
11.  KoumpoavHas | Pemienue 3aanuii KOHTPOJIbHOM pabOTHI.
paboma No 5
Ceoiicmea 1. Ilpaxmuueckas
P HabGmiogenne 32 I€MOHCTpAIUsMH
Inekmpoaumo |paboma  Ne 6. T
Honnvie peaxyuu. ' .
¢ . peary OOBbsicHeHrEe HAOTIOJaEMBIX SIBJICHHU.
XUMUYecKuil
s [TocraHoBKa OMBITOB I JAEMOHCTpaLUU
npaKmukKym) Kacey
4y ) .
(44 Brinonnenue npaktuyeckoil paboThl.
2. Ilpakxmuueckas aT4YHUK
P HaGmronenne 32 IeMOHCTpanusMu A
paboma  Ne 7. R— TEMIIEPATYP
Venosust ' . bl
OO0bsicHeHNE HAOIIOHAEMBIX SIBJICHUIA. .
npomeKauusl TJIATUHOBBIH
ITocTraHoBKa OMBITOB I AEMOHCTpALUU
XUMUYECKUX
g gy | 1AcCY.
eakyuu  Mednc .
peary YV | BblnonHeHHE IPAKTHYECKOI paGoTHL.
pacmeopamu
NEKMPOIUMO8 00
KOHYa.
3. Ilpakmuuecxas atyuk pH
P HabGmronenne  3a  1eMOHCTpanusiMu A p
paboma  Ne 8. —
Ceoticmsa xuciom i .
5 ’ | OOBsicHeHHE HA0II01aeMbIX SBICHUIA.
OKCUO08,
. . | [TocraHOBKa OMBITOB /IS IEMOHCTPAITUU
OCHOBAHULL U conell.
KJIaccy.
BrinosnHeHue npaktuyeckoil paboThl.
4. Ilpaxmuueckas
p HabGmronenne  3a  1eMOHCTpaIusiMu
paboma  Ne 9. ——"
Pewenue i .
OObscHeHre HaOMIOJaEMBbIX SIBJICHUH.
9KCNepUMEHMAbH
P ITocTaHOBKa OMBITOB IS AEMOHCTpPAIIAN
bIX 3a0ay.
KJIaccy.
BrinosnHenue npaktuyeckoil paboThl.
3aknwouenue | 1.0606wenue u | Pabora B mapax.
4w cucmemamusayusi | Pabora B rpymnmnax.
3HaHUU no | Pemenne 3amad.

VUeOHUKY XUMUU 34
8 knacc.

[IpoBepka moy4YEeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOIBHOM paboTe.

2.0600wenue u
cucmemamusayus
3HAHUU no
VUeOHUKY XUMUU 3a
8 knacc.

Pabota B mapax.

Pa6ora B rpymnmax.

Pemenue 3amau.

[IpoBepka nonyyeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJILHOM padoTE.

3. Hmozcosasn
KOHMPONbHAS
paboma no xumuu
3a 8 knacc.

Pemenue 3amannii KOHTPOIHHOW pabOTHI.

4. Ananuz
KOHMPObHOU

Amnanu3 omuooK.
AHanm3 KOHTPOJIHHOH paboThI.
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pabomul.

Paboma

Hao owmubkxamu.

Pabora Hajg ommoOkamu.
Pemenue 3agau.

Crnynranue 0ObsICHEHUN yUUTEIIS.

9 KJIACC (68 YACOB)
Ha3zeanue Tema ypoka. Ocnognble 6uowl Hcnonwv3zos
pasoena, oeamenbHocmu anue
Konuyecmeo ooyuarowuxcsa 0oopyooea
uacoe Hus
uenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuka | Ciymanue oObsICHEHUH yUUTeIIs.
xapakmepucmu | XUuMU4Y€CKO20 Jllemernma CamocrosTenpHas pa60Ta C
Ka xumuueckux | Ha OCHO6AHUU e2o0 y‘IC6HI/IKOM.
Inemenmos (4 | nonooicenus 6 | Pabora c Tabnuueii Menneneesa.
u). Ilepuoouueckoti Pabota c kapToukamu.
cucmeme /. u.
Menoeneesa.

2. Xapaxmepucmuxa

Craymranue oObsSCHEHUN YIUTEIS.

xumuyeckozo snemenma | CamoctosiTenbHass ~ pabora ¢
H4  OCHOBAHUU €20 | yUEOHUKOM.
NnoJI0JCEeHUs. 6 | Pa0bora ¢ Tabnuueit Menzaeneena.
Ilepuoouueckoti Pabora ¢ kaproukamu.
cucmeme I u
Menoeneesa.
3. Xapaxmepucmuxa | Ciaymanue oObsICHEHUH yuuTens.
xumuueckozo snemenma | CamocroarenbHas  pabota ¢
no KUCIOMHO- | yI€OHUKOM.
ocHognbim  ceoticmeam | Pabota ¢ Tabnuieit Menneneena.
obpa3zyemblx um | Pabora ¢ kapToukamu.
COeOUHeHUll.
4. Ilepuoouueckuii | Cnymanue oObSICHEHUN YIUTEIS.
3aKOH u | CamocrositenbHass ~ pabota ¢
Ilepuoouueckas y4€OHHUKOM.
cucmema  xumuueckux | Pabora c Tabnuieit Meneneena.
onemenmos  J[. M. | Pabota ¢ kapTOuKaMu.
Menoeneesa.
Memannwt (13 | 1. Ilonooscenue | Caymanve 0ObICHEHUN YIUTES.
y) Memanioe 6 | CamocrosiTenbHast ~ pabora  C
Ilepuoouuecxoii y49eOHHUKOM.
cucmeme PaGora ¢ Tabnureit Meneneena.

Jl.U.Menoeneesa u
CcmpoeHue ux amomoa.

PaGora ¢ kaproukamu.
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2. Xumuueckue Jatauk
. Pabora C pa3aTOYHBIM
ceoticmea Memaios. TEeMIIEPATYPhI
MaTepHATIOM. .
. MJIATUHOBBIH
Cnymanue 0ObSICHeHUN yUUTEIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.
3. THonyuenue | Crymanue OObSICHCHHIA yUUTEIS.
memannos.  Kopposus | CamoctodtenbHass  pabora ¢
Memanos. y4EOHUKOM.
Otbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM UCTOYHHUKAM.
4, I]enounvie | Cnymmianue oObsICHEHUN yUUTEIIS. Hatuuk
Memannvl. CamocrosarenbHass ~ paboTa ¢ | TeMIeparypsl
y4eOHUKOM. TJTATUHOBBIH
OT1bop M cpaBHEHHE Marepuaia
M0 HECKOJIBKUM UCTOYHHKAM.
5. Lenounvie | Pemenue 3amad.
Memannol. Pabora no kaproukam.
Pemenue XUMHYECKHX
YpaBHEHUH.
6. BPepunnui, macHuii u
PaGora c pa3aaToYHbIM
wjenoyHo3emenvhble
MaTepHajoM.
Memanol. .
Crnymanue oObSICHEHUI yYUTENS.
CamocrosiTennbHasi ~ pabota  C
y4EOHUKOM.

7. Bepunnuu, mazHutl u

Pemenue 3aaay.

wenoyHozemenbhvie PaGota mo kaproukam.

Mema’nvl. Pemenue XAMHYECKHUX
YPaBHEHHH.

8. Antomunuil.
Pa6ora c pa3aaToOYHBIM
MaTepuaIoM.
Crnymanue oObSICHEHUI yUUTENS.
CamocrosiTennbHasi ~ pabota €
y4eOHUKOM.

9. Anromunu.

Pemenue 3aaay.
PaGora mo kapToukam.

Pemenne XUMUYECKHUX
YpaBHEHUM.

10. Kene3o. Caymanue 0ObsCHEHUN YIUTENS.
CamocrosiTennbHasi ~ pabota €
y4EOHUKOM.

O0bacuenne HaAOII0JaEMBIX
SIBJIEHUM.
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11.  3axpennenue u

Pabota B mapax.

cucmemamu3ayusl Pabora B rpymmax.

3HaHUl no 2naee nepsou | Pemenue 3anad.

«Memannwvi». [IpoBepka nosry4eHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOM
pabore.

12. Konmponvnas | Pellienne 3agaHuid  KOHTPOJILHOM

paboma Nel | paGoThI.

«Memannvl».

13. Ananuz | AHanus omuooK.

KOHMPOAbHOU pabomsl. | AHAIIN3 KOHTPOJILHOW pabOTHI.

Pa6ora Hag omrmOKaMu.
Pemenue 3agau.
Craymianue oObsSICHeHUN YIUTEIIS.

eolicmea Ipaxmuueckas paboma ATYNK
c P p Habmronenue 3a ’Zv[
memannos u ux | Nel.  Ocywecmenenue [ICMOHCTPAIHAMH YIHTCIA BBICOKOM
coeouHnenui YenOuKU  XUMUMECKUX | (yoo o oo o Ha6J'IIO,£[aeMBIX TEMIEpaTyp bl,
(Xumuueckuii npespawyeHull. J—— Jatumk
npakmuxym)(3 ’ TEMIIEPATYD Bl
P ) ITocranoska OIILITOB IS p ypv
y). IUIATHHOBBINA —
JIEMOHCTPAIIMH KJIACCY.
. | I3MepeHue
Brmonnenue MPaKTUYECKON
TEMIIEpPaTyp bl
paboTHI.
MepPEX0/I0B
QJIOTPOITHBI X
Moauduxany i
Cephl,
HU3MepeHue
TEMIIEpaTyp bl
ILIABIIEHUS
BELLECTB.
Tpaxmuueckas paboma
P p HaOmronenne 3a

Ne2.  Ilonyuenue u
ceolicmea CoeOuHeHul

ACMOHCTpalusAMU YIHUTCIIA.

O0pscHeHue Ha0JIFO JaeMbIX
MemaJiilos. N
SIBJICHUI.
ITocra"oBka OIBITOB TS
JIEMOHCTPAIIMH KJIACCY.
Brinmonnenue MPAKTUYECKOU
paboTHI.
Tpaxmuueckas paboma
N]; p HaOmronenue 3a
0
. JIEMOHCTPAIHSIMHA YIUTEITSI.
IKcnepumenmanvhole
O0bscHeHue Ha0JII0O JaeMBbIX
3a0aqu no o
SIBJICHUH.
PACNO3HABAHUIO u
ITocranoBka OIBITOB TUTS
NOJIYUEHUIO BeleCma.
JIEMOHCTPAIIMH KJIACCY.
Brinmonnenue MPAKTUYECKOU
paboTHI.
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Hememannw 1. Hememannvl: amomer | Ciaymanve oObSICHEHUN YUUTES. Jatuuk
(26 u) u npocmoie gewecmsa. | CamocrosiTenbHas ~ padoTa ¢ | BBICOKOM
Kucnopoo, 030H, | y4EOHUKOM. TEMIEpaTyp bl,
6030)X. Otbop u cpaBHeHue Marepuana | JlaTumk
10 HECKOJIBKUM UCTOYHHUKAM. TEMIIEpaTyp bl
IJIATUHOBBIA —
U3MepeHue
TEMIIEpPaTyp bl
MEepPEexX0/10B
QJUTOTPOIHBI X
MoauduKay u
CEpBI;
U3MepeHue
TEMIIEpPaTyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannwi. | Pentenue 3amad.
Xumuueckue ceoticmea | Pabota mo kaproukam.
HeMemaiios. Pemenue XUMHYECKHUX
YpaBHEHUH.
3. Xumuueckue
PaGora c pa3gaToYHbIM
9NeMeHmMbl 6 KIemKax MaTepHAIIOM.
IICUGLY OpedRUSMOG. Caymanue oObsCHEHUN YUUTEIS.
CamocrositennbHast ~ pabora €
yu4eOHUKOM.
4. Booopoo. Pemrenue 3amau.
PaGora o kaproukam.
Pemenue XUMHUYECKUX
YPaBHEHHH.
5. I'anozenvi. Crnymanue 0ObSICHEHUN yUUTEs.
CamocrosiTenpbHast ~ pabota  C
y4E€OHUKOM.
OOvbsicHeHne HaOII0TaeMBIX
SIBJICHUI.
6. Coeounenus | Pemenue 3amau.
2aN02€eH08. Pabota o kapToukam.
Pewienue XUMHYECKHUX
ypaBHEHUN.
7. Tonyuenue | Crymanue OObSICHEHHI yUUTEIS.
2aN102€H08. CamocrositenbHast ~ pabora  C
buonozuueckoe Y4EeOHUKOM.
3Hauenue u npumenenue | OTOOp U CcpaBHEHHE MaTepuaia
2an02eHo6 u UX | IO HECKOJIbKUM MCTOYHHKAM.
coeOuHeHuUll.
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8. Kucnopoo.

Pa6ora c
MaTepUaJIOM.
Crnynranue oObsICHEHUN yIUTEIIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

pa3aaTOuYHbBIM

Jatauk
BBICOKOM
TEeMIIepaTyp bl,
JaTuuk
TEMIIepaTyp bl
IUIATHHOBBIA —
U3MEPECHHUE
TeMIIepaTyp bl
MepPEX0/I0B
QJUTOTPOIHBI X
MoauduKay u

cephl;
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BEIIECTB.

9. Komwmponvnas | Pelienue 3agaHuid  KOHTPOJIbHOM

paboma Ne2 paboThI.

10. Cepa. Caymanue 0ObsCHEHUN YUUTEIS. Jatunk
CamocTtosiTennbHast ~ paboTa  C | BBICOKOH
y4E€OHUKOM. TEMIEPATYP bl,
O0bacueHne HaOmomaembIxX | JlaTumk
SIBJICHU. TeMIeparyp bl

IJIATUHOBBIA —
U3MepeHue
TEMIIEPATyp bl
MIEpPEX0/10B

AJUTOTPOIHBI X
MoauduKam u

Cephl;
U3MepeHue
TeMIeparyp bl
TUTaBJICHUS
BEIIIECTB.

11. Coeounenus cepvl. | Cinymanue oObsICHEHUH yUUTEs.
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.

OTtbop W cpaBHEHHWE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

12. Cepnas kucroma. Crnymranvie 00ObsICHEHUN YIUTETIS. Jatuuk
CamocrositennpbHast ~ pabora ¢ | pH
y4eOHUKOM.
OObsicHeHHE HaOII0TAEMBIX
SIBJICHUH.

13. Azom. Pemrenue 3anau.
Pabota o kapToukam.
Pemenue XUMHUYECKUX
ypaBHEHUH.
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14. Ammuax. Crnymranve 0ObsICHEHUN yIUTETIS. Jatuuk
CamocrosarenbHass ~ pabora ¢ | pH
y4eOHHUKOM.

OO0mbsicHeHne HaOJI01aeMBIX
SIBJICHUI.

15. Conu ammoHus. Caymanue oObsSCHEHUN YUUTEIS.
CamocrosiTenbHast ~ pabora  C
y4EOHUKOM.

O0pscHeHne Ha0JIFOJaeMBIX
SIBJICHUIA.

16. Kucnopoounwvie | Cryiianue oObsICHEHUN yIUTEIIS.

CcOeOuHeHus azoma. CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

OTbop M cpaBHEHHE Marepuaa
M0 HECKOJIBKUM UCTOYHHKAM.

17. Docgop u  eeo Pabota c pa3IaToYHbIM Aarank

coeouHeHus. TEeMIEPaTyphl
MaTeprajIoM. .
Caymranue oObsSCHEHUN YIUTEIS. TIATHHOBbIM
CamocrositenbHast ~ pabora C
y4E€OHUKOM.

18. @ocgop u eco | Pemenue 3amau.

coeouHeHus. Pabora o kaproukam.

Pemenue XUMHYECKHUX
YpaBHEHUH.

19. Venepoo. Caymanue oObsCHEHUN YUUTENS.
CamocrosiTennbHasi ~ pabota €
y4eOHUKOM.

OOvbsicHeHne Ha0JII0/1TaeMBbIX
SIBJICHU.

20. Kucnopoonwie | Pemenue 3anad.

coedunenus yanepooa. | PaboTa 1o kapToukam.

Pemenue XUMHUYECKUX
YPaBHEHHH.

21. Kpemnuii u eco | Cnyumanue oObsSCHEHUH yuuTens.

coeouHeHus. CamocrosiTenbHast ~ pabora  C
y4eOHUKOM.

OOmbsicHeHne HaOII0TaEMBIX
SIBJICHUU.

22. Cunuxkamnas | CiylmiaHue OObSICHEHUN yUUTEINS.

NPOMBIULIEHHOCD. CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

Ot0op W cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

23. Obobwarowuti ypox
no meme
«Hememannwvi .

Pabora B mapax.

Pa6ora B rpynmax.

Pewmenne 3anmau.

[TpoBepka moy4yeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOM
pabore.

24. Obobwarowuti ypox
no meme

Pabora B mapax.
Pabota B rpynmax.
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«Hememannwvi ».

Pemenne 3amau.
[IpoBepka nony4yeHHbIX 3HAHUU.

[TonrotoBka K  KOHTPOJBHOM
pabore.
25. Konmponvhas Penrenne 3aJaHui
paboma Ne 3. KOHTPOJILHON paboTHI.
26. Ananuz | Ananus ommooK.
KOHMPOAbHOU pabomsl. | AHAIIU3 KOHTPOJILHOW pabOTHI.

Pa6ora Hazg omrmOKaMH.
Pemenue 3agau.
Caymanue oObsSCHeHUN YUUTEIS.

Ceoiicmea Ilpaxmuueckas paboma Ha6toetue 32
Ned,
nememaiios u JEMOHCTPALMSIMU yUUTEIS.
ux coeouneHull | IKcnepumenmanbHvle OGBsiCHEHME HaBITIO[AEMbIX
3 u). 3a0aqu no meme N
Todepvnng SIBJICHUM.
«
Py 5 ITocranoBka OIIBITOB JUIST
KUCIIOPOOay.
P JIEMOHCTPAIIMH KJIaccy.
Brinonaenue MPaKTUYECKON
paboTHI.
Ilpakxmuueckas paboma Ha6monenne 12
Nos.
RCNeDUMCHM b HbIC JEMOHCTPALMSIMU yUUTEIS.
P O0bsacHeHne Ha0JIFOJaeMbIX
3a0avu no meme N
Hodepynnsr asoma u | oo ood
«llo
pay IToctanoBka OIBITOB JUIST
271eP00ay.
yenep JEMOHCTPAIINH KJIACCy.
Brinmonnenue MPAKTUYECKOU
paboTHI.
Ipaxmuuyeckas paboma Ha6monene 3a DIeKTp
Noé. Ilonyuenue, OHHBI € BECBHI,
JEMOHCTPALMSIMU yUUTEIS.
cobupanue u Habop
OObsicHeHUE HaO0JITI01aeMBIX
PpACno3Hasanue 2a3os. P— nmabopaTopuu
! I'MA
IToctanoBka OIBITOB JUIST
JIEMOHCTPAIIMH KJIaccy.
Brinmonnenue MPAKTUYECKOU
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue 0ObSICHEHUN YIUTES.
eéewecmea (13 | opeanuueckou xumuu. CamocrosiTennbHasi ~ pabota  C
y) y4eOHUKOM.

OTtbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM MCTOYHHKAM.

2. IIpeoenvubie | Crymanne 0ObSICHEHUN yIUTETIS.
V2neso00poobl. CocraBnenue XUMHYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.
3. Henpeoenvrnvie | Cnymanue 0ObSICHCHUI yUUTEIS.
Y2ne8o00poobi. CocraBnenue XUMHUYECKHUX

bopmyt.
Pabota B mapax.
Pabora y mocku.
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4. Cnupmeol.

Crnymranve 0ObsICHEHUN yIUTETIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

Ot0op u cpaBHEHHE Marepuana
110 HECKOJIbKUM MCTOYHHKAM.

Jatauk

5. IIpeoenvrvie
OOHOOCHOGHbLE
KapOOoHOBblE KUCTIONDL.

Caymanue oObsSCHEHUN YUUTEIS.
CocraBnenue XUMHYECKHX
hopmyL.

Pabota B mapax.

Pabora y mocku.

pH

Jaruuk

6. Cnooicnvie s¢hupoi.
Kupul.

Crnynranue oObsICHEHUN yUUTETIS.
CocraBnenue XUMUYECKHUX
hopmyi.

Pabota B mapax.

PaGora y nocku.

7. Amunoxuciomvl u
oenku.

Pa6ora c
MaTepuaIoM.
Caymranue oObsSCHEHUN YIUTEIS.
CamocrositenbHas ~ pabota ¢
y4E€OHUKOM.

pa3gaToOYHbIM

8. Amunoxuciomvl u
benku.

Caymanue 0ObsCHEHUN YUUTEIS.
CocraBnenue XUMHYECKHUX
dbopmy.

Pabota B mapax.

PaGora y nocku.

9. Venesoowt.

Crnymanue oObSICHEHUN yUUTes.
CocraBnenue XUMHUYECKHX
dbopmyi.

Pa6ora B mapax.

Pabota y nocku.

10. Illonumepei.

Crnymanue oObsICHEHUI yUUTENs.
CocraBnenue XUMHUYECKHUX
bopmyt.

Pabota B mapax.

PaGora y mocku.

11. Obodowarowuil ypox

Pabota B mapax.

no meme | Pabora B rpymnmax.
«Opeanuueckue Pemenue 3amau.
sewecmeay. [IpoBepka Mosy4yeHHbIX 3HAHUM.
[logrotoBka K  KOHTPOJIBHOM
pabore.
12. Konumponvnaa | Pemienue 3amaHuil KOHTPOJIbHON
paboma Ne4. paboTHI.
13. Ananus | AHanu3 ommoOOoK.
KOHMPObHOU pabomel. | AHaIN3 KOHTPOJIbHOMN pabOTHI.
PaGora Hag ommbOkamu.
Pemenue 3agau.
Caymanue oObsSCHeHUN YUUTEISL.
3akpennenue 1. Ilepuoouueckuri | Pabora B mapax.
(6u) 3aKOH u | Pabora B rpymnmax.
Ilepuoouueckas Pemmenne 3amau.
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cucmema  xumuueckux | [IpoBepka MmoyrydeHHbIX 3HAHUH.

971eMEHMO8 JI[.HA. | llonrotoBKa K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxyuu.

4. Knaccor xumuveckux
coeouHenuli 6 ceeme

T

5. HUmoeosasn Pemrenne 3aJaHui
KOHMPObHAsL pabomad. | KOHTPOJIHHOW paOOTEHI.

6.Ananuz KoHmpoavbHOU | AHaTU3 OIMIMOOK.

pabomeoi. AHaM3 KOHTPOJIBHOW pabOTHI.
Pabora Hag ommOkamu.
Pemenue 3axay.

Craymianue oObsSCHEHUN YUUTEIIS.

Cnmcok ureparypbl

1. Xumus. 8 kimace: yue0. st obmeodpasosar. yupexaenunii / O.C. ['abpuensH. —
17-e u3x., crepeorun. — M. : Jlpoda, 2011. — 270, [2] c. : n.
2. Kyspmenko H.E. Hauana xumun. CoBpeMeHHBIH Kypc AJisl MOCTYNAIOLIUX B

By3bl. T. 1: yueOHoe mocobue — 13-e u3a., crepeorun. — M.: M3narenscTBo
«Ox3amen», 2007. — 383, [1] c. (Cepust «<AOGUTYPUCHT»)

3. Xumus.  YdeOHo-MeToaMueckass rasera Uil  yuuTelned  XUMHU U
€CTECTBO3HAHUSI.
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