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IosicHUTENLHAA 3aNIUCKA.

PaGouas mporpamma yueOGHOro mpeamera «Xumus» i 8-9 kiaccoB pa3paboTaHa ¢ yueToM
@I'OC BTOpPOro MOKOJICHHSI Ha OCHOBE NMPHUMEPHOH OCHOBHOW 00pa3oBaTENbHON MPOTPaMMBbI
ocHoBHOro obmero obpazoBanust ot 08.04.2015 Nel/15, ¢ yderoMm deaepanbHOro mnepeyHs
y4€OHUKOB, PEKOMEHJIOBaHHBIX (JONYLIEHHBIX) K HCIIOJB30BAaHMIO B 00pa30BaTEIbHOM
nporecce B 00pa30BaTENbHBIX YUPEKICHUSIX, pEaTU3yloIluX oO0pa30BaTeNIbHbIE MPOrPaMMbl
o011ero 00pa3oBaHMs U UMEIOIIUX TOCYJApPCTBEHHYIO aKKPEIUTALIUIO.

[Tporpamma paccunrtana Ha 140 yacos ( mo 2 yaca B Henenmo B 8 u 9 kiaccax). [lannas pabouas
nporpamma peanuzyercs B YMK I'.E. Pyasutuca u ®@.I". ®enpamana «Xumus. 8-9 kmaccy,
Mockaa, IIpocsemenue, 2017.

3agauu o0yveHus.

Opnolt W3 BaXHEWIIUX 3a4a4 OCHOBHOTO 00mero oOpa3oBaHHUs SBISETCS MOATOTOBKA
00yJaroumxcsi K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY KHM3HEHHOT'O U MPO(HECCHOHATBEHOTO
nytu. O0ydJaromuecs JOMKHBI HAyYUTHCS CAMOCTOSITENIFHO CTaBUTD LEIH U OMPEIENATh MIyTH UX
JIOCTHIKEHUS, UCIOJIb30BaTh MPUOOPETCHHBIN B IIKOJIC OIMBIT B PEAIbHOW XKU3HU, 32 paMKaMHu
yueOHOro mpoiiecca.

Xumus Kak y4eOHBIH TpeIMET BHOCUT CYIIECTBCHHBIH BKJIAJ] B BOCHHTAHUE WM Pa3BUTHE
00yJaromuxcsi; OHa MPHU3BaHA BOOPYXHUTh UX OCHOBAMH XUMHUYECKUX 3HAHHUH, HEOOXOIUMBIX
JUTS. TIOBCEHEBHOM KHU3HH, 3aJ0KUTh (QYHIAMEHT JUIsl JAIbHEHIIIETO COBEPIICHCTBOBAHUS 3TUX
3HaHUH, a TakkKe CIocoOCTBOBATh 0O€30IacHOMY IIOBEICHUIO B OKpYXKAIOLIEH cpene u
OepekHOMY OTHOLIEHHUIO K Hel. OiHoM u3 3ajjau 00yueHHs SIBIIsSETCS pa3BUTHE NT03HABATEIbHbBIX
MHTEPECOB B TMPOIECCE CAMOCTOATENHHOTO MPHOOPETEHUST XWUMHUYECKHX 3HAHUH W
UCIOJIb30BaHUE PA3IUYHBIX UCTOUHUKOB MH(OPMALIMU, B TOM YHCIE KOMIBIOTEPHBIX, a TaKXKe
BOCIIUTaHHE YOEKJICHHOCTH B TIO3UTHUBHOW POJM XMMHHU B JKU3HH COBPEMEHHOTO OOIIeCTBa,
HEOO0XO/IMMOCTH XMMHUYECKH TI'PaMOTHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBbIO M OKpYXKarolen

cpene.

Y4yeOHo-MeTOANYECKNH KOMILJIEKT.

[Tpu coctaBieHun pabouyeil NporpaMmbl UCIOJIB30BAICS Y4€OHO-METOANUECKUNA KOMIUIEKT

ona yuumens:

p—

CranmapT OCHOBHOT'O 00IIIero 00pa3oBaHMs MO0 XUMHUU.

[TpumepHas mporpamMmma OCHOBHOTO 00111ero 00pa3oBaHUsl 10 XUMHUH.

3. bpeiirep JIL.M., baxenoBa A.E. Xumusa 8-11 xiaccel. Pa3zBepHyroe TemaTHueckoe
wianupoBanre 1o yueOHukam [.E.Pymsutuca, @.I.®enpamana. — Bonarorpan:
W3/1aTEIILCTBO «YUuHuTelby, 2008.

4. Tapa H.H. Xumusa. PabGoume mnporpammel. [lpeamernas mnuHus yuyeObHuxoB I. E.
Pymsutuca, ®@. I'. ®enpamana. 8§ — 9 kiaccel : mocobue it yuuteneil oomeodpazoBar.
opranusanuii / H.H. I'apa. — 2-e uzn., non. — M. : [Ipocsemienue, 2013.

5. Tapa H.H. Xumus: ypoku B 8 knacce: nocodbue mia yuurenss/ H.H. I'apa. — 2-e u3g.,
nepepad. — M.: Ilpocsemienue, 2014.

6. T'apa H.H. Xumusa. Kontponbnbsie 1 npoBepounble padotsl. 8-9 kmaccel / H.H.I'apa. —

Hpoda, 2004.

N



7. Pameuxkmit A.M. Xumwusa. Jlumaktuyeckuit marepuan: 8 — 9 xmaccel: Ilocobme s
yaurtenen obmieo0pa3oBarenbHbIX yupexaenuin / A.M. Pamenkwit. — 3-e m3a. - M.:
[Ipocsemenue, 2011.

OJ1A YUAUAUXCA:

1. Pymsuruc I'. E., ®enpaman @. I'. Xumwmsa. 8 kmacc. PI'OC.: yueOHMK aus
obmeoOpazoBatenbHbIX yupexkaenuii / Pymsuruc I'. E. - M.: [Ipocsemenne, 2016.

2. Pymsurtuc I'E., ®enpnman @.I". Xumus, 9 kiacc. YueOHHUK 171 0011€00pa30BaTEIbHBIX
yupexaenuid. Mocksa: [Ipocsemienue, 2016 roa.

3. Tapa H. H. Xumus. 3agauHuK ¢ «IIOMOIIHUKOM». 8 — 9 KJlacchl :II0COOME IS ydaluxcs

obmeooOpazoBar. yupexnaenuid / H. H. T'apa, HU. T'abpyceBa. — 4-¢ m3a. — M.
ITpocsemenue, 2013.

Ilnanupyembie pe3yjbTaThl 00y4eHUsl.

I/I3yqe1me XHMMHH B OCHOBHOI IIKO0JIe JaeT BO3MOKHOCTh JOCTHYb CJICeAYOIInX
peE3yJbTAaTOB B HANIPABJICHUHA JIUYHOCTHOIO Pa3BUTUA:

BOCIIUTAHUE POCCUMCKONW TPaKTAHCKOW MJIEHTUYHOCTH: NATPUOTH3MA, IIOOBU H
yBakeHHI0 K OTedyecTBy, YyBCTBAa TOPAOCTH 3a CBOKO PoauHy, 3a pOCCHICKYIO
XUMHYECKYIO HAYKY;

(GopMHUpOBaHUE IIEJIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHON MPAaKTHUKH, a TaKXe COLUAIbHOMY,
KYJIbTYPHOMY, I3bIKOBOMY U JIyXOBHOMY MHOT000OPa31I0 COBPEMEHHOTO MUPA;
dbopMUpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTHBALMU K OOYyYEHHUIO U MO3HAHHUIO,
BbIOOPY TpoduiabHOrO 00pa3oBaHUST HA OCHOBE HMH(OpPMAIMM O CYIIECTBYIOLIUX
npodeccusix U JUYHBIX TPO(EeCCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY HOCTPOEHUIO
WHAMBUAYAIbHON  00pa3oBaTeNbHONW  TPAGKTOPUHM  C  YUETOM  YCTOHYMBBIX
IMMO3HAaBAaTCJIbHBIX UHTCPECOB;

dbopMupoOBaHHEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa3oBaTEIbHOM, OOIIECTBEHHO
M0JIE3HOH, y4eOHO-HCCIIe10BaTEeNIbCKON, TBOPUECKON U APYTUX BUIAX JIEATEIbHOCTH;
dbopMupOBaHHE TOHUMAHHUS LEHHOCTH 3J0pPOBOrO U Oe3omacHoro oOpasa >KU3HH;
YCBOCHHUEC IIPaBUJI HWHAWBUAYAJIBHOTO MW KOJIUJICKTHUBHOI'O 0e30IacHoTo IIOBCACHUSA B
YpEe3BbIYANHBIX CUTYALHUSX, YTPOKAIOIINX KU3HU U 3J0POBBIO JIIOJIEH;

(dbopMupOBaHKE MO3HABATEILHOW M MH(OPMALIMOHHON KYJIbTYPHI, B TOM YMCJIE pa3BUTHE
HABBIKOB CaMOCTOSITENILHON pabOThl ¢ y4eOHBIMH TOCOOMSIMH, KHUTAMH, JOCTYITHBIMU
MHCTPYMEHTAMU U TEXHUYECKUMU CPEACTBAaMH UH(POPMAIIMOHHBIX TEXHOJIOTUH;
dbopMUpOBaHHE OCHOB 3KOJOTHYECKOTO CO3HAHWS Ha OCHOBE MPU3HAHUS IEHHOCTU
JKM3HH BO BCeX €€ MMPOABJIICHUAX H HGO6XOJII/IMOCTI/I OTBE€TCTBEHHOI'O, 6epe>I<H0r0
OTHOILLIEHHUS K OKPYXaIOoIlel Cpese;

Pa3BUTHEC TOTOBHOCTH K PCIICHHUIO TBOPYCCKHUX 3adad, YMCHHUSA HaXOAWUTH aJICKBATHBLIC
CrocoObl TOBEICHHUS U B3aMMOJCHCTBHSI C TApTHEPAMU BO BpeMsl Y4eOHOM U BHEY4IEOHOM
JESITEIbHOCTH, CIOCOOHOCTH OLIEHUBAaTh NPOOJEMHBIE CHUTyallud W ONEPaTHBHO
MIPUHUMATh OTBETCTBEHHBIEC PEILICHUS B PA3IMYHBIX MPOAYKTHUBHBIX BUAAX JE€ATEIbHOCTH
(yueOHasi IOMCKOBO-HMCCIIEI0BATEIbCKAs, KIyOHAs!, MPOEKTHAs!, KPY>KKOBast U T. I1.).

MertanpeamMeTHbie pe3yJabTaThl:

Yuau;uec;z O0IICHDL ymemsnw:



e  CaMOCTOATENILHO OOHApyXKHBaTh M (HOpPMyTUpOBaTh yueOHYIO MpoOIEeMy, ONpPEACIATH
1eNb Y4eOHOM NesTeIbHOCTH;

e  BBIIIBUTaTh BEPCUU PELICHHs MPOOIEeMbl, 0CO3HABATh KOHEUHBIH pe3yNbTaT, BEIOUPATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TIOCTHXKEHUS 1IN,

e  COCTaBJIATH (MHAMBUAYAIHHO WK B TPYIIIE) TJIAH PEIICHUS MPOOIEMBL;

e paboTaTh MO IUJIaHYy, CBEPSITh CBOU JCHCTBHS C LEIbI0 W, HpU HEOOXOIUMOCTH,
UCTIPABJIATH OLIMOKH CaMOCTOSTENILHO;

e B JIMAJOre C YYHUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BBHIPAOOTAHHBIE KPUTEPUU
OLICHKH;

e aHAJIM3UPOBATh, CPaBHUBATh, KilaccuuuupoBarb M 0000mIaTH (PAKTBl U SIBJICHUS.
BBISBIATE IPUYMHBI U CIIEACTBUS MPOCTHIX SIBICHUI;

e OCYIIECTBJISITh CpaBHEHHUE, KJIACCHU(UKAIIMIO, CAMOCTOSTEIbHO BbIOMpAask OCHOBAaHUS U
KPUTEPHH ISl YKa3aHHBIX JIOTUYECKUX OTepallHii;

e CTPOUTHh JIOTHYECKOE pacCyXJIeHHEe, BKIIOYalollee YCTAaHOBIEHHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.

e CO3JaBaTh CXEMAaTHMYECKHE MOJENU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTePUCTHK
oOBeKTa.

e COCTaBJIATH TE3UCHI, Pa3JIMYHbIC BU/IbI INIAHOB (ITPOCTHIX, CIOKHBIX U T.IL.).

e TIpeoOpa3oBbIBATh MH(POPMAIKIO U3 OJTHOTO BHUJIA B APYTroi (TaOJIMILy B TEKCT H TIp.).

e yMETh ONPENENATh BO3MOXKHBIE HCTOYHUKUM HEOOXOAMMBIX CBEACHUI, MPOU3BOAUTH
NOWCK MH(POPMALINH, aHATU3UPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTH

Pezynamusnvie YV/:

e 0CO3HaBaTh CaMOro ce0s Kak JBWXKYIIYIO CHUJIY CBOEr0 HaydeHHs, CBOIO CICOOHOCTH K
MOOWIM3allMd CHUJI W DHEPIUM, BOJEBOMY YCWIMIO K BBIOOPDY B CHUTyallUH
MOTHBAIIMOHHOT'O KOH(IUKTA, K IPEOI0JIEHUIO NPENSTCTBUH;

e ONpEIENITh HOBBIM ypOBEHb OTHOLIEHMSI K caMOMYy ce0e Kak CyOBeKTYy AESITeIbHOCTH.
Iloznasamenvnvie YVJI:

e  CIIOCOOHOCTH CO3HATENIbHO OPTaHU30BbIBATh CBOIO YUEOHYIO JIEATEIbHOCTD;

e BJAJeHHE yMEHUSAMH paboTaTh ¢ Yy4eOHOM M  BHEIIKOJBbHOW HH(OpMarueil
(cucremMaTu3upoBaTh, AHAIM3UPOBATH W 0000maTh (aKThl, COCTABJIATH IUJIaH,
¢dopmynupoBaTh UM  OOOCHOBBIBATH  BBIBOJABI, KOHCIEKTHPOBAThH), HCIOJIb30BATh
COBpPEMEHHbIE HCTOUYHUKU NH(OPMALINU;

e CHOCOOHOCTH pemaTh TBOPYECKHE 3aJaud, MPeJICTaBIATh pe3yJbTaThl  CBOEH
JeSITEIIbBHOCTH B pa3IMYHbIX dbopmax (cooOmienue, MIpE3CHTALINS).
Kommynuxamuenvie YV/{:

e CIylWaTh W CHBIIIATH JIPYT JApYyra, ¢ AOCTATOYHOW IMOJTHOTOM M TOYHOCTBHIO BBIPAXKATh
CBOM MBICJIA B COOTBETCTBUU C 33/1a4aMH U YCIOBUSIMU KOMMYHUKAIINH;

e 100BIBaTh HEIOCTAIONIYI0 HWH(OpPMAIMIO C TIOMOINBIO BOIMPOCOB (TMO3HABATEIbHAS
WHUITUATUBHOCTH );

e YCTaHABIMBATh paboOyue OTHOUIEHUS, dPPEKTUBHO COTPYIHHYATH U CHOCOOCTBOBATH
IPOAYKTUBHON KOOIIEpALUH.

IIpeaMeTHbIE pe3yJbTAThI 00yYeHUSI:
Obyuaemviii HAyUUmMcst:

e OMNWCHIBaTh CBOWCTBAa TBEPHBIX, JKHJIKHUX, Ta3000pa3HBIX BEIICCTB, BBIACIAS HUX
CYILIECTBEHHbBIE MTPU3HAKY;



e XapaKTEpU30BaTh BEILIECTBA II0 COCTaBy, CTPOEHUIO M CBOWCTBaM, YCTaHaBIUBATh
MIPUYMHHO-CJIEACTBEHHBIE CBSA3M MEXKy JAHHBIMUA XapaKTEPUCTUKAMHU BEIIECTBA;

e pacKpblBaThb CMBICII OCHOBHBIX XMMMUYECKHX IIOHATUH «aToM», «MOJIEKYJay,
«XMMHYECKHUHI 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBOY», «BAJIEHTHOCTHY,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

e M300pakaTh COCTaB MPOCTEHIINX BEIIECTB C IOMOIIBI0 XUMHUYECKUX (OpMyl U
CYILIHOCTh XMMHYECKHUX PEAKIIMH C TOMOIIbI0 XUMUYECKUX YPAaBHEHUI;

e BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, a TAaKKeE
MacCOBYIO JOJIK0 XUMHUYECKOTO JIEMEHTA B COEAMHEHUAX JUISl OLIEHKU MX MPAKTUYECKOU
3HAYUMOCTH;

e CpaBHUBATh II0 COCTABY OKCH/Ibl, OCHOBAHMsI, KUCIIOTHI, COJIH;

e KJIaccu(ULIUPOBATH OKCUIBI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI M COJIU 10 COCTaBY;

e OIMCBHIBATH COCTaB, CBOMCTBA M 3Hau€HUE (B IPUPOJE U MPAKTUUYECKON NEATEIbHOCTH
YeJI0BEeKa) MPOCTHIX BELIECTB — KUCIOPOa U BOAOPOIA;

e JlaBaTh CPaBHUTEIIbHYI0 XapaKTEPUCTHUKY XHMHUYECKUX JJIEMEHTOB U BaKHEHIINX
COEIMHEHUI €CTECTBEHHBIX CEMENCTB;

e  TOJIB30BATHCS JTAOOPATOPHBIM 000PYTIOBAHNEM U XMMHUYECKOH TTOCYI0H;

e TPOBOJUTH HECIOKHBIE XMMHUYECKUE OIBITHl M HAONIOJIEHUS 32 U3MEHEHHUSIMH CBONCTB
BELIECTB B IPOLIECCE UX MIPEBPALEHMI; COOJII01aTh IPaBUia TEXHUKHU 0€30I1aCHOCTH IIPU
MPOBEJICHUH HAOIIOICHUN U OIBITOB;

e pa3nuyaTh AKCHEPUMEHTAIbHO KHUCIOTBl M MIENOYM, TOJIb3YSICh WHIUKATOPAMU;
OCO3HaBaThb HEOOXOIMMOCTb COONIOJEHUS Mep O€30MacHOCTH TMpU OOpAIEHUH C
KHUCJIOTaMU U ILEJI0YaMH.

Obyuaemblii NOLYYUM 803MOHCHOCb HAYUUMBCA:

e TPaMOTHO OOpaIIaThCS C BEIIECTBAMHU B TOBCEAHEBHOM KU3HU;

e OCO3HaBaTh HEOOXOAMMOCTH COONIOJIEHUS TMPaBUI OSKOJOTHUYECKH Oe30MacHOro
MOBEJICHUS B OKPYXKAIOUIEH TPUPOJIHOM CpelIE;

e TOHUMATh CMBICI M HEOOXOIMMOCTH COOJNIOJIEHUS TMPEANUCAHUN, MpenaraeMbiXx B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMUH U ap.;

e HCIOJNB30BaTh MPHOOPETEHHBIE KIIOUYEBbIE KOMIIETEHTHOCTH TPU  BBINOJHEHUU
UCCJIEIOBATEIbCKUX IPOEKTOB IO HW3YYEHHMIO CBOWCTB, CHOCOOOB TMONY4YEHUS U
pacno3HaBaHUs BEUIECTB;

e pa3BHBaTb KOMMYHHUKATHBHYKO KOMIIETEHTHOCTb, HCIIOJIb3ysl CpPEICTBA YCTHOM M
MUCbMEHHOW KOMMYHMKAIIMM TpU padoTe ¢ TEeKCTaMU yuyeOHMKa U JOMOIHUTEIBHOMN
nHTepaTypofI, CIIpaBOYHBIMU Ta6J'II/IIIaMI/I, MpOABJIATE T'OTOBHOCTHL K YBAXCHHIO HHOU
TOUYKH 3PEHUS ITPU 00CYKIEHUHU PE3yIbTaTOB BHIMIOJHEHHON pabOTHI;

e OOBEKTHBHO OIIEHWBAaTh HH(OpPMAIMIO O BEHIECTBAX M XHMHYECKUX IMpoleccax,
KPUTHYECKH OTHOCUTBHCS K TICEBJOHAYYHOU MHGOpPMAIHH, HEAOOPOCOBECTHON peKIiaMe,
Kacarolleicss UCIOJIb30BaHUs Pa3IUYHBIX BELIECTB.

Ilepuoauyecknii 3aKOH U NEPUOAHYECKASI CHCTEMA XUMHYECKHUX 3JIeMEHTOB
. . MenpgeneeBa. CTpoeHue BelecTsa.

Obyuaemviii HAYyUUMCSL:

e KIAacCH(UIUPOBATH XUMHYECKHE OJEMEHTHI Ha METallJIbl, HEMETaJlIbl, JJIEMEHTHI,
OKCHJIbl M THAPOKCHABI KOTOPBIX aM(pOTEpHBbl, W HHEPTHHIE AJIEMEHTHI (Tra3bl) IS
OCO3HAHUs BAXXHOCTHU YIOPSAJOYECHHOCTH HAyYHBIX 3HAHUU;

e packKpbIBaTh CMbICT iepuoandeckoro 3akona Jl. 1. Menneneena;



e ONWCHIBATh M XapaKTepu3oBaTh TaOMMYHYI0 (HOpMYy NEPUOTUYECKOH CHUCTEMBI
XUMHYECKHX DJIEMEHTOB;

e XapaKTEpHU30BaThb COCTAB ATOMHBIX SAEp W PACIHPEICICHUE YHCIA DIIEKTPOHOB 10
JJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX JIEMEHTOB MaJIbIX IIEPUOIOB NEPHOANIECKON
CHUCTEMBI, a TAK)KE KaJIMs U KaJbLUs;

e pa3nuy4aTh BHUJbI XUMUYECKOW CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAaJIEHTHYIO
HEIOJIIPHYIO U METAJUIMYECKYIO;

e un300paxkaTh 3JEKTPOHHO-MOHHBIE (OPMYJIBI BELIECTB, OOPA30BAaHHBIX XUMHUYECKUMHU
CBSI3SMHM Pa3HOI'O BUJA;

e BBIBIIATH 3aBUCHUMOCTbH CBOMCTB BEIIECTB OT CTPOEHUS MX KPUCTAIUIMYECKHUX PEIIETOK:
WOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKHX;

e  XapaKTEpU30BaTh XHMHUYECKUE IJIEMEHTBI M UX COCIUHEHUS HAa OCHOBE IIOJIOXKCHHS
HJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

e OIMCBHIBATH OCHOBHBIE ATanbl OTKpeITUA . V. MeHneneeBbIM EpUOAUYECKOTO 3aKOHA U
NEPUOANYECKON CUCTEMbl XMMHUECKUX 3JIEMEHTOB, KU3Hb U MHOTOOOpa3HYyl0 HAYYHYIO
JESATEIIBHOCTh Y4EHOTIO;

e XapaKTEpHU30BaThb HAYYHOEC U MHPOBO33PEHUYECKOE 3HAYEHUE MEPUOJUYECKOTIO 3aKOHA U
NEPUOANYECKON CUCTEMbI XUMnYeckux 3ieMeHnToB . . Menneneesa;

e 0CO3HaBaThb HAYYHBIC OTKPBHITHUSA KakK pe3yJbTaT IMTENbHBIX HAOJIIOJCHUH, OIBITOB,
HAy4YHOMU ITOJIEMUKH, ITPEOAOICHHS TPYJHOCTEH U COMHEHUM.

O6ylla€Mb11:l noyuunt 603MOAUCHOCNTb HAYUYUNBCAL:

e OCO3HaBaThb 3HAYCHHE TEOPETHMYECKUX 3HAHUN M TPAKTHYECKOM JEeATEIbHOCTH
YEIIOBEKA;

e  OINMUCHIBATh U3YYCHHbIE OOBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHaIN3a,;

e TIQPUMEHATh 3HAaHUA O 3aKOHOMEPHOCTAX IEPUOJMYECKOW CHUCTEMBI XUMHUYECKUX
HJIEMEHTOB JUIsl 0OBSCHEHUS U NIPE/IBUICHNS CBOWCTB KOHKPETHBIX BEILECTB;

e pa3BHUBaThb MH(OPMALMOHHYIO KOMIETEHTHOCTb IOCPEJCTBOM YIIyOJIEHHUsS 3HAHUN 00
UCTOPUM CTAHOBJIEHUS XUMUYECKOM HAyKH, €€ OCHOBHBIX IOHATHH, IEPUOAUYECKOTO
3aKOHa Kak OJIHOTO W3 BAXKHEWIINX 3aKOHOB IIPUPOJBI, a TaKXKe O COBPEMEHHBIX
JOCTHIKCHUAX HAYKU U TEXHUKHU.

MHoroo0pa3ue XUMHYEeCKUX pPeaKIuii.
Obyuaemviii HAy4UmMcs:

e OOBSCHATH CYTh XHMMHMYECKHX TIPOIECCOB M MX MPUHIMIHNAILHOE OTJIUYHE OT
bu3nuecKux;

e Ha3bIBAaTh IPU3HAKU U YCJIOBUS MIPOTEKAHUS XUMHUECKUX PEaKIIHii;

e YCTaHABIMBATh NPHUHAJUIEKHOCTh XMMHUYECKOM peakuuu K ONpPENeTIEHHOMY THILY IO
OJTHOMY U3 KJIACCH(PMKAIIMOHHBIX MIPU3HAKOB: 1) MO YHCITY M COCTaBY MCXOIHBIX BEIIECTB
U TIPOAYKTOB pEaKIHK (PEaKIMU COeAMHEHUS, Pa3JI0KEHHs], 3aMEILeHUsI 1 0OMeHa); 2) 1o
BBIICJICHUIO WM  TONVIOIIEHHUIO  TEIUIOTHl  (peakuuu  DK30TEPMUYECKHE U
SHAOTEPMHUECKHE); 3) M0 M3MEHEHUIO CTENEeHEH OKHUCIEHUS XUMHYECKHX 3JIEMEHTOB
(peakiy OKUCIUTENHbHO-BOCCTAHOBUTENBHBIE);

e COCTaBIIATH YpaBHEHHs pEaKIHMil, COOTBETCTBYIOIIMX IMOCIIEIOBATEILHOCTH («ILIETTOYKE))
IIPEBpALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

e BBIBIATH B NPOIECCE DKCIIEPUMEHTa MPU3HAKU, CBHUETEIbCTBYIOLIUE O MPOTEKAHUU
XAMHYECKON PEAKIIUY;

e TPUTOTOBJISATH PACTBOPHI C OMPEACIEHHON MAaCCOBOM 10JI€H PAaCTBOPEHHOTO BELIECTBA.



Obyuaembiii ROIYUUM 803MOHCHOCHb HAYYUMBCAL:

e °*IPUBOJUTH IIPUMEPBbl PEAKLUUN, IOATBEPKIAIOIINUX CYIIECTBOBAHUE B3aUMOCBS3HU
MEXIy OCHOBHBIMH KJIaCCaMU HEOPraHUYECKHUX BELIECTB

MHoroo6pa3ue BelecTB.
Obyuaemviii HAYyUUMCAL:

e ONpEAeNATh MPUHAIICKHOCTh HEOPraHWYECKUX BEIIECTB K OJAHOMY M3 HU3YYEHHBIX
KJIACCOB/TPYIIT: METAJLIBI U HEMETAJUTBI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

e  COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX Ha3BAHUSIM;

e  OMNpPENENATh BAJICHTHOCTh U CTETICHb OKHCIICHUS 3JIEMEHTOB B BEII[ECTBAX;

e COCTaBIATH (HOPMYJIBI HEOPraHUYECKUX COCAMHEHUH MO BaJCHTHOCTSIM M CTEMEHSIM
OKHUCJICHUS AJIEMEHTOB, a TaKXe 3apsjaM MOHOB, YKa3aHHBIM B TaOJMIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH;

e OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUs (U3MUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJIOB M HEMETA/UIOB) M MX BBICIIUX OKCHIOB, 0Opa30BaHHBIX dJIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

e Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIEC JJI TPYII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

e Ha3pIBaTh OOIIME XHMMHYECKHE CBONCTBA, XapaKTEPHBIC I KaKIOTO H3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KMCIOT, OCHOBAHUH, COJIEH;

e [IPUBOJIUTH  TMPUMEPHl  PEAKLMM,  TMOATBEPKIAIOINIMX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI U COJIEH;

e OMNpENeNsITh BEUIECTBO-OKUCIUTENIb U BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

e COCTaBIIATH OKHUCIUTEIHbHO-BOCCTAHOBHUTENbHBIN OanaHC (A7 M3YYEHHBIX PEaKIuil) 1Mo
MPEIIOKEHHBIM CXEMaM PEaKIIHii;

e TPOBOJUTH TAOOPATOPHBIE OMBITHI, MOATBEPKAAIONINE XUMUIECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHWYECKUX BEIIECTB.

Obyuaemblii NOLYYUM 803MONCHOCHb HAYUUMBC:

e TPOTHO3UPOBATH XMMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

e TMPOTHO3UPOBATH  CIOCOOHOCTh  BEIIECTBA  MPOSIBJISITH  OKHUCIUTEIBHBIC WU
BOCCTAaHOBUTENIbHBIE CBOMCTBA ¢ YUETOM CTEMEHEW OKUCICHHS DJIEMEHTOB, BXOMSAIIUX B
€ro COCTaB;

e BBIBIATH CYIIECTBOBAaHHWE T'E€HETHMUYECKON B3aMMOCBS3M MEXIY BEIIECTBAMH B PSIY:
MIPOCTOE BEMIECTBO — OKCHUJ — THAPOKCU]T — COJIb

Conep:xkanue y4eOHOro npeamera.

B cucreme ecrecTBEeHHOHAYYHOT0 00pa30BaHUsl XMMUS KaK yUeOHBIH MpeIMeT 3aHUMAeT BaXKHOE
MECTO B TMO3HAaHMM 3aKOHOB MPUPOJIbI, (POPMHUPOBAHMM HAYYHONW KapTUHBI MHpA, CO3JaHUU
OCHOBBI XUMHUECKUX 3HAHHH, HEOOXOJUMBIX JJISl TOBCETHEBHON JKU3HU, HAaBBIKOB 37I0POBOTO U
0e30MacHOro AJis 4YelloBeKa U OKpYXarolle ero cpeasl o0pa3a *KHU3HHU, a TAK)KE B BOCIIUTAHUU
JKOJIOTUYECKOU KYIbTYpPHI.

VYCHemHocTh U3y4eHUs] XMMHUU CBSI3aHA C OBJIQJICHUEM XMMUYECKHM SI3BIKOM, COOJIIOJIEHHEM
npaBuil 0e30macHOil pabOThl MPHU BBHINOJIHEHMH XHMHYECKOTO JKCIEPHUMEHTa, OCO3HAHHEM
MHOTOYHCJICHHBIX CBSI3€M XMUMHUU C IPYTUMH NIPEAMETaMHU HIKOJIBHOTO Kypca.



[TporpammMa BKJIIO4aET B c€0s1 OCHOBBI HEOPTaHMYECKOM U OpraHn4eckoil Xxumuu. I 1aBHoOM naeei
MIPOrpaMMBI SIBIIETCS CO3aHHE 0a30BOr0 KOMITJIEKCA OMOPHBIX 3HAHUN IO XUMUH, BHIPAKEHHBIX
B (hopMe, COOTBETCTBYIOIIECH BO3pacTy 00ydaronuxcsl.

B conep:xanum JaHHOrO Kypca IpeICcTaBIeHbl OCHOBONOJIAraloMe XUMUYECKUE TEOPETUUECKUE
3HaHUS, BKJIIOYAIOUIME U3Y4YCHHE COCTaBa M CTPOCHUS BEILIECTB, 3aBUCUMOCTH UX CBOWCTB OT
CTPOEHHUSI, IPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMUYECKHUX
IIPEBPALLCHNI U IIyTEH YIPABICHUS MU B LEJISIX [TOJIyYEHHUS BELIECTB U MaTEPUAIIOB.
TeopeTnueckyro OCHOBY M3YUYEHHs] HEOPraHUYECKON XMMHH COCTABISIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuoanueckuit 3akon [[.M. MenaeneeBa ¢ KpaTKUMH CBEICHUSMHU O CTPOCHHH aTOMa,
BHJIaX XUMHYECKOU CBS3H, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUUECKUX PEaKIIHil.

B m3ydeHuun Kypca 3Ha4uTEeIbHASA POJIb OTBOJUTCS XUMHUYECKOMY JKCIIEPUMEHTY: IPOBEICHUIO
MPAKTUYECKUX U JTAaOOPAaTOPHBIX pabOT, OMHMCAHUIO PE3YNbTATOB YUEHUYECKOTO IKCIEPHUMEHTA,
COOJIIOJICHHUIO HOPM | ITpaBHJI 0€30MacHO pabOThl B XMMUYECKOH J1TAOOPaTOPHH.

Peanuzanus naHHOW mHporpamMmbl B Mpoiiecce OOydeHHUs MO3BOJIUT OOydYarolUMCS YCBOUTH
KJIFOUYEBBIE XMMUYECKHNE KOMIIETEHIIMU U IIOHATH POJIb U 3HAYCHUE XUMHUHU CPEIU APYTHX HAyK O
PUPOJE.

Nzyuenne mnpeamera «XuMus» B YacTH (OPMHPOBAHUS Yy OOydYAIOUIMXCS HAYyYHOTO
MHUPOBO33PEHHUS, OCBOCHUS OOIIEHAYYHBIX METOAOB (HaONIOJCHUE, W3MEpPEHHUE, DKCIEPUMEHT,
MOJIEJIUPOBAHUE), OCBOEHUS IPAKTUUYECKOIO IPUMEHEHMs] HAYYHbIX 3HAHMM OCHOBAHO Ha
MEXIPEAMETHBIX  CBs3AX ¢ npeameramu: «buonorus», «l'eorpadus», «Mcropus»,
«Jlureparypa», «Martematukay, «OCHOBBI 0€30MACHOCTHU KHU3ZHEIEATEILHOCTHY, «Pycckuit
A3BIK», «DU3NKa», « IKOJIOTHSI.

8 kiacc.

HepBOHa‘la.}Ibele XUMHNYECKHUEC ITIOHATHUSA.

[Tpeamer xumun. Tena u BemecTBa. OCHOBHBIE METOABI MMO3HAHMS: HaONIOEHUE, U3MEpPEHHE,
sKcrepuMeHT. Pu3nyeckue M XuMUueckue spiieHus. Yuctele BemiectBa U cMecu. CriocoObl
paznenenus cmecel. AtoM. Monekyna. XUMHUECKUN JIEMEHT. 3HaKW XUMHUUYECKUX JJIEMEHTOB.
[IpocTtbie ¥ cioXkHBIE BelecTBa. BaneHTHOCTb. 3akOH IOCTOSHCTBA COCTaBa BELIECTBA.
Xumnueckue Gopmyinbl. Maaekcsl. OTHOCHTENbHAs aTOMHAsi U MOJIEKYJIIpHast Macchl. MaccoBast
JI0JI. XUMUYECKOT0 3JIEMEHTa B COEAMHEHUU. 3aKOH COXPaHEHHUsI MacChl BEIIECTB. XUMHUUYECKUE
ypaBHeHUs. KoadduimenTsl. YcaoBus U Npu3Haky MpOTeKaHUs XUMUYECKUX peakuuii. Monb —
eIMHUIIA KOJIMYeCcTBa BelecTBa. MossipHas macca.

Kuciopoa. Bonopon.

Kucnopon — xumuueckuii 35emMeHT 1 mpoctoe BeniectBo. O30H. CocraB Bo3ayxa. Ousnueckue u
XUMHUYECKHE CBOMCTBa Kuciopona. [lomydeHne u mpuMeHeHue Kuciopoaa. TermnoBoit s dext
XUMUYeckux peaknuid. [loHsitTne 00 5K30- W DHIOTEPMHYECKUX peaknusax. Bomopom —
XUMHUYECKHI DJIEMEHT U MPOCTOe BemecTBO. PU3NYECKue U XMMHUYECKHE CBOWCTBA BOJOPOJA.
[Tomyyenue Bogopoaa B maboparopun. [lomyuenune Bogopoaa B mpoMbIiuieHHOCTH. [IpruMenenne
Bojiopofa. 3akoH ABoraapo. MounspHeiii 00beM Ta3oB. KadecTBeHHBIE peakiid Ha
razoo0pasHbie BemiecTBa (KUCIopo, Boaopoa). O0beMHBIE OTHOIICHHS Ta30B MPU XUMHUYECKHUX
peaKIusX.

Bona. PacTBopsbl.
Bona B npupoae. KpyroBopoT Boabl B nipupojae. PU3NYECKUE U XUMHYECKUE CBOMCTBA BOJIBI.

PactBopel. PactBOpuMOcTh BemiecTB B Boje. KoHueHTpanus pacTBopoB. MaccoBas 1oiis
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.



OcHOBHbBIE KJIACCHI HECOPraHn4eCKux coeIMHEHMI.

Oxcunel. Knaccudukanus. Homenknatypa. Dusndeckue CBONCTBA OKCHUIOB. XHMHUYECKUE
cBoiictBa okcunoB. llomyuenme u mnpumeHenue okcujaoB. OcHoBanusa. Kiaccubukanus.
Homenkiarypa. ®usuuyeckue cBOMCTBa OCHOBaHuil. llonmyueHune ocHoBaHW. XHMUYECKHUE
cBoiicTBa OCHOBaHWU. Peakmus HelTpammzanuu. Kuciorel. Knaccudukamus. Homenknarypa.
®dusnueckue CcBOMCTBA KHUCHIOT. lloslydeHne M NpUMEHEHHE KHUCIOT. XHUMHUYECKHE CBOMCTBA
kucioT. Mupukatopbl. V3MeHeHHME OKpackM HMHAMKATOPOB B pa3iauyHbIXx cpepax. Comu.
Knaccugukanus. Homenknatypa. @usmueckue coicTBa coineil. [lomyueHne W mpuMeHEHHE
cosieil. XuMUYECKHe CBOMCTBA cojied. ['eHeTnyeckas CBA3b MEXy KJIACCAMH HEOPraHUYECKHX
coequnenuii. [Ipobmema 0€30MaCHOrO HCIOIB30BAHMS BEIIECTB U XWMHUYECKHX pEaKIHMi B
MIOBCEJHEBHOM KM3HU. TOKCHMYHBIE, TOpPIOYME U B3PBIBOONACHBIE BELIECTBA. bbITOBas
XUMHUYECKAasi TPaMOTHOCTb.

Ctpoenue atoma. [leprnoanueckuii 3aK0H M MePUOINYECKAS CHCTEMA XUMUYECKHUX
ajgemenToB .M. MeHaeieeBa.

Crpoenue atoma: s1po, IHEpreTudeckuii ypoBenb. CocTaB siipa aToma: MPOTOHBI, HEUTPOHBI.
Nzoronsl. [lepnomnueckuit 3akon .M. Menneneesa. llepuonnueckass cucremMa XUMHUYECKHUX
anemeHntoB .M. MengeneeBa. @Pu3nueckuil CMBICI aTOMHOTO (TOPSIKOBOr0) HOMEpa
XMMUYECKOTO 3JIEMEHTa, HOMEpa TpyHIbl U IEpUoja NEepUoanyYecKor cuctembl. CTpoeHue
SHEPreTUYECKUX YPOBHEH aTOMOB MEepBbIX 20 XUMUUYECKHUX JIEMEHTOB MEPUOIUUECKON CUCTEMBI
J.N. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB XMMHYECKUX AJIEMEHTOB U UX
COCMHEHUI HAa OCHOBE MOJOXEHUA B nepuoandeckon cucreme .M. Menneneea u crpoeHust
aroMa. 3Hauenue Ilepuoandeckoro 3akona JI.1. Menneneena.

Crtpoenue BemecTB. XUMHUYECKas CBSA3b.

DIEKTPOOTPULIATETLHOCTh ATOMOB XUMHMUYECKUX 3J€MEHTOB. KoBalleHTHass XUMHUYecKasi CBS3b:
HemnoJsipHast ¥ noJisipHasi. [IoHsATHE 0 BOJOPOIHOM CBS3U U €€ BIUSHUM Ha (PU3NUECKHE CBOMCTBA
BEILLIECTB Ha mpumepe Boabl. MonHas cBsa3b. Meraminueckass cBsizb. THIBI KPUCTAUIMUECKUX
pemieTok (aroMHas, MOJICKYJIIpHAas, HWOHHAs, METAUTMYeCcKas). 3aBUCHUMOCTh (U3UYECKUX
CBOMCTB BEILIECTB OT TUIA KPUCTAININYECKON PEIIETKH.

Tunbl PACYECTHBIX 3a1a4:

Brranciienne MaccoBoil 10U XUMHYECKOTO AJIEMEHTA 10 (hOpMYyJie COCTUHEHHUS.

YcTaHoBneHue MpocTeiiieil popMyIbl BEMIECTBA IO MACCOBBIM JIOJISIM XUMUYECKUX JJIEMEHTOB.
BbrancieHuss MO XWUMHYSCKHM YpPaBHCHHSM KOJUYECTBa, OOBEMa, MacChl BEIIECTBA II0
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WJIH MPOYKTOB PEAKIUH.

PacueT MaccoBoii 10JTM paCTBOPEHHOTO BEIIECTBA B PaCTBOPE.

IIpumepHBbIe TEMbI IPAKTHYECKUX PAdOT:

JlaboparopHoe 00opya0oBaHMEe U TPHEMBI 0OpatieHus ¢ HUM. [IpaBuina 6e3omacHoi paboThI B
XUMUYECKOH 1abopaTopu.

OurcTka 3arpsi3HEHHON MOBaPEHHOMN COJH.

[Tonydyenue kuciaopoaa u U3y4eHHE €ro CBOMCTB.

[TomryueHnue BOIOpO/Ia U U3YUEHHUE €T0 CBOWCTB.

[IpuroToBieHre pacTBOPOB C ONMPEAEIEHHOW MAacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA.
Pemenne skcriepuMeHTANBHBIX 337a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUIECKIX
COCTUHEHUNY.



9 KJiacc.
HOBTOpeHHe OCHOBHBIX BOl'lpOCOB 8 KJIacca.

[Tepuonnueckuii 3akoH u [lepuonuueckas cucrema Xumuueckux 3yemeHToB [[.1. MenneneeBa B
CBETE TEOPUH CTPOCHUS aToMa.

Xumnueckas cBa3b. CTpoeHue BemiecTBa. THIIBI KPUCTATUTMUYECKUX PELIETOK.

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB. PacyeTsl 10 XUMUYECKUM
YPAaBHEHUSM.

Nemoncrpanuu. Tabmuua «Buasl cszeity. Tabnuna « TUIbl KPUCTATITUIECKUX PEILIETOK.
Tema 1. Knaccudukanuss XuMHYeCKMX peaKIuid.

TennoBoil 3¢ ekt xumuueckoit peakuuu. TepMoxuMHUYeCKHe ypaBHEHUS, pPACU€Thl IO HUM.
CKOpOCTh XMMHMUYECKHX PEaKIMH. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLUN OT PA3IUUHBIX
YCIIOBHI: OT NPHUPOABI PEAarupyOIIUX BEUIECTB, IUIOMIAJA IIOBEPXHOCTHU CONPUKOCHOBEHHS,
KOHLEHTpAallUl  pEarupyrollux BELIECTB, TEMIEpPaTyphl, KaTaju3aropa. XUMHUYECKOE
paBHOBECHE, YCIIOBUS €r0 cMeleHus. Pemenne 3aauq.

JdemMoHCTpaumu.

JleMoHCcTpanys ONbITOB, BBIACHSAIOINX 3aBUCUMOCTD CKOPOCTH XUMUYECKUX PEAKIUI OT
pa3IUYHbBIX (PAaKTOPOB.

Tabmunel «O0paTMble peakiun», «XuMU4eckoe paBHOBecHe», «CKOPOCTh XMMHUECKON
peaxKumn.

Pacuernrie 3amaun.

Pacuetsl 1o TEPMOXMMHUYECKUM YPAaBHEHUSIM.

Tema 2. DekTpouTHYECKasI AUCCOLUALMSA.

ONEKTPOIUTHl U HEINEKTPOJIUTBHL. JIEKTPOJIMTUYECKAs AMCCOLMAIMSA BEUIECTB B BOJHBIX
pactBopax. Monbsl. KaTnonsl u aHHOHBI. ['MapaTHas Teopusi pacTBOPOB. DIIEKTPOIUTHYECKAS
JUCCOIMALUs  KHUCIIOT, Ineinoded u cosneid. Cnabble M CHiIbHBIE 3JEKTpoiuThl. CTemneHb
JUCCOLIMAINY. Peakuun monHoro obmeHa. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

OKI/ICJ'II/ITCJ'H:, BOCCTAHOBHUTCIIb. FI/I,Z[pOJ'II/B CoJIeii.

JemoHcTpanun. VcnbiTaHue pacTBOPOB BEHIECTB HA  ANEKTPUUYECKYIO MPOBOAUMOCTb.
JIB>KeHHE HOHOB B DJIEKTPHUYECKOM II0JIE.

JlabopaTopHble onbIThI. Peakiiy oOMeHa Mex 1y pacTBOpPaMH AJIEKTPOJIUTOB.

IIpakTyeckas padora. PemeHue sKcrepMMEHTANIbHBIX 334 IO TeEME «DJIEKTPOJIUTHYECKAs
JMCCOLIMALIUS.

Tema 3. I'ajiorennl.



[TonoxeHue rajgoreHoB B MEPUOAMYECKONW CHUCTEME U CTPOCHHE UX aroMoB. duznueckue u
XUMHUYECKHUE CBOVCTBA raJIOTCHOB.

CpaBHuUTeNbHAS XapaKTePUCTHKA rajoreHoB. [IprMeHenne rajoreHos.
Xnopoogopoa. [Tonyuenne. duznueckue cBoiicta. ColisiHasA KUCTOTa U €€ COJIH.
IIpakTuyeckas padora. [lonyyeHue XJ10poBOIOpOAa U U3YUEHHE €TO CBOMCTB.

JemoncTpanun. Ousnyeckue cBOCTBa rajoreHoB. [lonydueHue XsopoBoopoaa U pacTBOpEHUE
€ro B BOJIE.

JIaﬁopaTopm,le onbIThl. Pacmo3HaBaHue CosTHOMN KHCJIOTBI, XJIOPHUOOB, 6pOMI/I,I[OB, HoJuJa0B N
nojga

Tema 4. Kucsiopoa u cepa.

ITonoxxenue KHUCJIopoaa U CCPhI B HepHOHquCKOﬁ CUCTCMC XUMHNYCCKHX JJICMCHTOB, CTPOCHHUC
HUX aroOMOB. AJIJIOTpOHI/Iﬂ KHCJIOpOJa — O30H.

Cepa. Amnorporus cepbl. PU3MYECKUE W XMMHYECKHE CBOMCTBa. HaxokaeHue B mpupoje.
[Tpumenenue cepol. Oxcupn cepwi(IV). CepoBomopoaHas M CepHUCTass KUCIOTHI U UX COJH.
Oxkcup cepoi(VI). Cepnast kucinora u ee coiud. OKUCIUTENbHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM
CEPHOU KUCIIOTHI.

[ToHsITHE O CKOPOCTH XUMUYECKUX peakinil. Karanmu3aTopsl.

JleMoHcTpanuu. AJUIOTpOnusl KHUCIOpOJa M cepbl. 3HAKOMCTBO € oOpa3laMu HpUPOJIHBIX
CynIb(QHIOB, CyIb(HaTOB.

JlaGopaTopHble onbIThI. PacriosHaBaHue cynbhua-, Cylnb(UT- U CyabpaT-uoOHOB B pacTBOpPE
IIpakTuyeckas padora. Penienue skcriepiMeHTaIbHBIX 3a1a4 1o Teme «Kucimopon u cepay.
Pacyernble 3agayu. BeIuncCieHUs 110 XMMHUYECKHM YPaBHEHMSM PEaKIMH MacChl, KOJIUYECTBA
BEIleCTBa WM 00BbeMa MO U3BECTHON Macce, KOJMYECTBY BELIECTBA WIM OOBEMY OJHOIO W3
BCTYMAOIINX WX TOJYYaIOINXCs B PEAKIH BEILIECTB.

Tema 5. Azot u dpocop.

[Tonoxenue azora u pocdopa B NepuoINIECKOil cUCTEME XUMHUECKUX IEMEHTOB, CTPOEHHE UX
aTOMOB. A30T, (hu3nyUeckue M XMMHUYECKHE CBOWCTBA, MOJlyueHue U npumeHeHue. Kpyrosopor
azota B mnpupoae. AMMuak. Pdusnueckue M XUMHYECKHE CBOWCTBA aMMHaka, IOJIyYEHUE,
npumenenne. Comm ammonwmsi. Oxcuawsr azota(ll) m (IV). AsoTHas kucimoTa W e€e COJH.

OKHCIUTEIBHBIE CBOMCTBA a30THOM KHUCIIOTHL.

®ochop. Amnorporus dochopa. dusznyueckue W XumMHUeckue cBoicTBa (ocdopa. Oxcun
docdopa(V). Oprodochopnas kuciora u ee Comu.

MuHepanbHbIe YI0OpEHUSI.



JemoHcTpanuun. [lonyueHne aMmmuaka u ero pactBopenue B Bojae. O3HaKomIieHUE ¢ 0Opa3iaMu
MIPUPOTHBIX HUTPATOB, ocdaToB.

JlaGopaTropHble onbIThl. B3auMoselicTBue cojeid aMMOHUs €O Ienodamu. O3HAKOMJIEHUE C
a30THBIMU U POCHOPHBIMHU YAOOPCHUSIMHU.

IIpakTuyeckune padoTbl

[Tonryuenue amMmmuaka u U3y4yeHHe €ro CBONCTB.
Onpenenenre MUHEPATBHBIX YIOOPEHHIH.
Tema 6. Yriiepoa U KpeMHHI.

ITomoxxenue yriepoaga 1 KpEMHUS B HCpHO[{H‘IGCKOﬁ CUCTCMEC XUMHUYCCKUX DJICMCHTOB, CTPOCHUC
UX aTOMOB. YTIEpoid, aIOTpomnHble Moaudukanuu, (U3NYECKUe M XUMHUYECKHE CBOHCTBA
yriaepoaa. YrapHblid ra3, CBOMCTBA U (PU3HOJIOTHYECKOE JCHCTBUE HA OPTaHU3M. YTIIEKUCIBIN
ra3, yrojbHasi KUCJIOTa U ee coiu. KpyroBopot yriepoja B mpupo/e.

Kpewmuuii. Oxcun kpemuus(IV). Kpemuueas kucnora u ee conu. Crekiio. LlemenT.

JemoncTrpanuu. Kpucrannuueckue pemerku aiamaza M rpadgura. 3HAKOMCTBO C 0oOpasuaMu
MPUPOJIHBIX KapOOHATOB M CHJIMKATOB. O3HAKOMJIEHHE C pPa3IUYHBIMU BHJIAMH TOILIUBA.
O3HakoMJICHHE C BUJAMH CTEKJIA.

JlabopaTopHble onbIThbl. O3HaAKOMJIEHUE CO CBOMCTBAMU U B3aMMOIIPEBPALICHUSIMHI KapOOHATOB
U ruipokap6oHaToB. KauecTBeHHbIE peakliuu Ha KapOOHAT- U CHIINKAT-HOHBI.

IIpakTnueckass padora. Ilomyuenue okxcuga yraepona(IV) u u3yueHwe ero CBOIMCTB.
Pacnio3naBanue kapOOHATOB.

Tema 7. O01me cBOMCTBAa METAJIOB.

ITonoxxenue MeTauioB B MEPUOAUYECKON cUCTEME XUMHUYECKUX dieMeHToB 1. M. MeHneneesa.
Meramueckas cBs3b. PU3MYECKME M XUMUYECKHE CBOMCTBA METAJUIOB. Psn HampsbkeHui
METaJlIOB.

[Tonsatue o w™etamuryprun. CrocoObl momyueHust MetayuioB. CmaBel  (cTanb, YYTyH,
JopatoMuHui, OpoHn3a). [IpoOnema 0e30TXOIHBIX MPOM3BOACTB B METAUIYpPrHM W OXpaHa
OKPYXKAarOILEH Cpebl.

Ilenounbie meramiabl. [lonokeHHE IIETOYHBIX METAUIOB B MEPUOJUYECKOM CHUCTEME U
cTpoeHue atoMoB. Haxoxnenue B npupojae. Puzndeckre u xuMuueckue cpoiictpa. [Ilpumenenne
LIEJTOYHBIX METAJJIOB U UX COCAUHECHUM.

Ilenouno3emenbHbIe MeTALIbI. [[0710KEHNE IETOYHO3EMENIBHBIX METAJNIOB B IEPUOJUIECKOM
cucreMe U ctpoeHue aroMoB. Haxoxxnenue B npupoje. Kanbuuii u ero coenqunenus. XKecTkocTh
BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Anomunuii. [lonoxxeHne aalOMUHUS B TEPUOJAMYECKOM CHUCTEME M CTPOEHHUE €ro aroma.
Haxoxnenne B mpupone. dusnueckne U XUMUYECKHE CBONCTBA amOMUHUA. AMQPOTEPHOCTH
OKCHJa ¥ THAPOKCHUIA ATFOMUHUA.



Kene3zo. [lonoxenue xene3a B NIEPUOIUYECKON CUCTEME U CTpoeHue ero atoma. Haxoxaenue B
npupoae. Puznyeckrue M XUMHYECKHE CBOMCTBa xene3a. OKCHAbl, TUIPOKCHABI W COJIH
xkenesa(ll) u xenesa(1ll).

JleMoHCTpanuu. 3HAaKOMCTBO C 00Opa3lamMH BaXHEWIIMX COJIEH HATpHsl, Kajus, MPUPOTHBIX
COCIMHEHMH KalblUsl, pyAaMH JKele3a, COCAMHEHHMSMH allOMHHUS. B3amMoneiictBue
OICJIIOYHBIX, IINCIOYHO3EMCIIbHBIX MCTAIZIOB M AJIIOMHUHHA C BOHOI;'I. Coxdranme ’kene3a B
KHCIIOPOJIE U XJIOPE.

JlaGoparopHble omnbIThl. [lonydeHue TUIpOKCHAA ATIOMUHUS W B3aUMOJCHCTBUE €ro C
kuciaoramu u mienodamu. Ilonyuenue runpoxcunon xeneza(ll) u (III) u B3anmopeiictBue ux c
KHUCJIOTaMU U IEJI0YaMH.

IIpakTyeckue padoTsbl.

Pemienne skcnepuMeHTaNbHBIX 3adad 1o Teme «ieMmeHTsl [A—IIIA-rpynn nepuoandeckoit
TaOJIMIbI XUMHUYECKHUX AIIEMEHTOBY.

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «MeTaniabl U UX COCTUHCHUS.

PacueTrHbIe 3agauum. Brouncienuss mo XHMMHYECKHM YpaBHCHHUAM MACCHhI, o0bemMa wun
KOJINYECTBA BEUIECTBA OJTHOTO M3 MPOIYKTOB PEAKIUH MO MAacCe UCXOJHOTO BEIIECTBA, 00BEMY
WM KOJIMYECTBY BEIECTBA, COJCPIKAIIETO OMPEICIICHHYO IO IPUMECEH.

Tema 8. OcHOBBI OPraHu4ecKoil XMMHH.

HepBOHaLIaJ'IBHBIG MpeaACTaBJICHUA 00 OpPraHM4CCKUX BCHICCTBAX HepBOHaLIaJ'II)HI)Ie CB€ACHUA O
CTPOCHUM OPraHUYECKUX BemecTB. OCHOBHBIE IOJIOKEHHS TEOPHUHM CTPOEHHUS OpPraHMYECKHX
coenuHeHuii A. M. bytnepoBa. M3omepus. VYmpoiieHHas KiacCU(pUKaLUs OpPraHUYECKHUX
COCIMHEHU.

VYrnesonopoasl. Ilpenenbnsle yrieBomopoael. MeraH, 3TraH. Dusnyeckne M XUMHUYECKHE
cBoictBa. [Ipumenenue.

Henpenenbuble yrneBompopoasl. JTwiieH. Ousndeckue U XuMudeckue cBoicTsa. IIpumenenue.
AueruneH. /lueHoBble yrieBogopo/isl. [IoHsATHE 0 HUKINYECKUX YIiIeBOI0poAax (IIUKIOATKAHBL,
6en3omn).Ilpupoanbie HCTOYHUKM yriieBoaopoaoB. HedTs M mpuponaHslii ra3, ux MpUMEHEHHE.
3amuTa atMocepHOro Bo3ayxa oT 3arpsisHeHus. Cnuptel. OJHOATOMHBIE CIUPTHL. MeTaHOoII.
Oranos. ®usnueckue cBolcTBa. DU3MOIOrMYECKOE JEHCTBUE CIHUPTOB HA OpPraHU3M.
[Ipumenenne. MHOTOATOMHBIE CIIUPTHI. DTUIEHTINKONB. [ uniepun. [Ipumenenue. Kapoonobie
kucnoTel. JKupel. MypaBpuHas M ykcycHas KucIOThl. Pusmdeckue cpoiicTtBa. IIpumeHneHue.
Briciine kap6oHOBbIe KuCIOTHL. CTeapuHoBasi KucioTa. JKupbl — MPOIyKThl B3aUMOJICHCTBUS
[JIMIEpUHA M BBICHIMX KapOOHOBBIX KHUCJIOT. Poib >kKMpOB B mpolecce oOMEHa BELIECTB B
opranusme. KanopuiiHOCTb KUPOB.

Yraesoabl ['moko3a, caxapo3a — BaKHEWIIME MPEICTABUTENN YrieBoJoB. HaxoxxneHue B
npupoge. PotocuHTe3. Ponb TIIOKO3bI B NMHUTAHUM W YKPEIUIEHUWH 310poBbiA. Kpaxman u
LeJUII0J103a — IpupoAHble nonuMmepsl. Haxoxaenue B npupone. [lpumenenue.

benku — Guononumepsl. CoctaB 6enkoB. dynkiuu Oenkos. Ponp GenkoB B nutanuu. [lonsTue
0 ¢epMeHTaX U TOPMOHAX.



[Tomumepsl —  BBICOKOMOJIEKYJISIPHBIE
[TonuBunuIxOpUI. [IpuMeHeHuEe MOIUMEPOB.

COCAMHCHUS.

JdemMoHcTpaumu.

Monenu MOEeKyJ OpraHUYeCKUX COSAMHEHUMN, CXEMBI, TAOIHUIBL.
['openue yriaeBogopoI0B U OOHAPYKEHHUE TPOAYKTOB UX TOPEHUSI.
OO0pa3upl HepTH U TPOTYKTOB UX TIEPEPaOOTKH.

BuieoonsITsl IO CBOMCTBAM OCHOBHBIX KJIACCOB BEILIECTB.

THomunoTHieH.

[Tonunponumnex.

PacyerHble 3agayu. YCTaHOBJICHHE npOCTeﬁmeﬁ (I)OpMy.]'IBI BCIICCTBA II0 MACCOBBIM JOJISIM

9JIEMEHTOB
TeMaTnuyeckoe IJIAHMPOBAHME.
8 kaace.
Ne n/m Pazniensr mporpaMmsl KomuuectB | KonmuuectB | Konuuect
0 4acoB 0 BO
KOHTPOJIbH | MpakTuye
BIX paboT CKHX
pabor
1. [lepBoHavanbHble XUMHUYECKHUE MOHITUS. | 23 1 2
2. Kucnopos. 6 1
3. Bonopon. 4 1
4. Bona. PacTBopsr. 7 1 1
KonuyecTBeHHBIE OTHOIICHHS B XHMUH. 6
6. OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 12 1 1
COEIMHEHMI.
8. Crtpoenue aroma. [lepnonnueckuii 3akon | 7
Y TIEPUOJINYECKAs CUCTEMa XUMHUECKUX
anemenToB 1. 1. Menaeneena.
7. CrtpoeHue BeniecTBa. XUMHUUECKas CBs3b. | 7 2
Uroro: 72 5 6

TemMaTnueckoe IJIAHMPOBAHME.

9 kJjacc.



Ne m/m Pa3pnenn nporpammbl | KotnvecTBo KoimnuecTBo KoimuecTBo
4acoB KOHTPOJIbHBIX NMPaKTHYECKUX
padort padoTt

[ToBTOpEHME OCHOBHBIX | 5
BONPOCOB § Kiacca

1. Knaccudukanmst 6 1
XUMHUYECKHUX PEAKITHIA

2. DIIEKTPOIUTHYECKAS 12 1 1
JIVICCOIMALIUS

3. ["anorenst 4 1

4 Kucnopon u cepa 6 1

5 Aot u pochop 9 1

6. Yriepoa v KpeMHUI 8 1 1

7 O6mue cBoiicTBa 11 1 1
METAJIOB

8. OcHOBBI Opranudeckot | 7 1
XUMHH

0. HTorosoe noBTOopeHue 1

Uroro: 68 4 7

PexomeHpanuu K npoBepKe M OLCHUBAHUIO 3HAHUHM U YMEHUH Y4AIIMXCHA 110
XMMMH.

OneHKa yCTHOIO OTBETA.

OTrmeTKka — «5»

OTBeT NOJIHBIM ¥ TPAaBUWIBHBIA HA OCHOBAHUHU U3YYEHHBIX TEOPUI; MaTEPUAI
M3JI05KEH B OMPEICIICHHON JOTHUYECKOW MOCIEA0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM; OTBET CAMOCTOSITCILHBIMN.

OTMeTKa — «4»

OTBeT NOJIHBIN ¥ TPAaBUJIbHBIA HA OCHOBAHUM U3YYEHHBIX TEOPHIL; MaTEpra
M3JI05KEH B OIPEICIICHHON JJOTHYECKOW MOCIEA0BATEIBHOCTH, IIPU 3TOM
JIOTMYIIECHBI 2-3 HECYIIECTBEHHBIE OIIMOKH, UCITPABIICHHBIC 110 TPECOOBAHUIO
YUUTEIA.

OtrmeTka — «3»

OTBeT MOJIHBIHN, HO TIPU 3TOM JIOIYIIIeHa CYIIIECTBEHHAs OMIMOKA, OTBET HETIOTHBIN,
HECBSI3HBI.

OtrmeTKka — «2»

[Ipu oTBeTE OOHAPYKEHO HEMIOHUMAHUE YYaIlIUMCS OCHOBHOT'O COJICPKaAHUS
y4eOHOro MaTepuasa UM JOMyIIEeHbI CyllleCTBeHHbIE OMMOKU. KoTophie
YYalIMUCs HE MOXKET UCIIPABUTH MPU HABOJSIIIUX BOMPOCAX YUUTEII.

OneHka 3KkcnnepuMeHTaJIbHbIX YMeHH. OlleHKAa CTaBUTCHA HA OCHOBAHUH
HA0JII0/IEHNS 32 YYAIIUMUCH U MUCbMEHHOI0 0TBETA 3a padoTy.
OTMeTKa — «5»




Pabota BbINOIHEHA MOJHOCTHIO, MPABUIBHO, CIETaHbl IPABHIIbHBIE HAOIIOICHUS U
BBIBOJIbI; SKCIIEPUMEHT OCYIIECTBIIEH 110 IJIaHy, C YU€TOM TEXHUKU O€30IaCHOCTH
Y TIpaBUJI pabOTHI C BEIIECTBAMHU U 000pYAOBaHUEM; MTPOSIBICHBI OpraHU3AIIMOHHO-
TPY/JIOBbIE HABBIKH ( MOJACPIKUBAETCS YACTOTA paboUero MecTa 1 MopsiioK Ha
CTOJI€, PKOHOMHO UCIOJIb3YIOTCSl PEAKTUBBI.

OtrMmeTka — «4»

PaGoTa BrinonHeHa npaBmiibHO. ChenaHbl IpaBUiIbHbIE HAOTIOIEHUS U BHIBOBI,
IIPU 3TOM SKCIIEPUMEHT IPOBEJIEH HE NMOJHOCTHIO WM JOIMYIIEHBI
HECYIIECTBEHHBIE OIIMOKHU B paboTe ¢ BEIIECTBAMU U 000PYI0BaHUEM.

Ormerka — «3»

PaboTa BbIMoOIHEHA TPABIIIBHO HE MEHEE YeM Ha TIOJIOBHHY HJIM JAOIYIIEeHA
CYILIECTBEHHAs OIIMOKa B X0J1€ SKCIIEPUMEHTA, B OOBIACHEHUH, B 0()OPMIICHUHU
paboThl, B COOIOAECHUH MPABUII TEXHUKH 0€30I1aCHOCTH MpU padboTe ¢
BElLIECTBAaMU U 000PYAOBAHUEM, KOTOPasi UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTES.

Ounenka yMeHHsl peliaTh IKCIEPUMEHTAJIbHbIE 3a1a4H.

OT1meTtka «5»

[1nan pemieHus cocTaBiIeH MPABUIBHO, MPABUIIBHO OCYIIECTBIIEH MOI00D
PEaKTUBOB U 00OPYIOBAHUS, JAHO MOJTHOE OOBSICHEHUE U ClI€TIaH BHIBO/I.
OT1meTtka — «4»

[1naH penieHus cOCTaBJICH NPABUILHO, TPABUIBLHO OCYILECTBICH MOA00D
XUMHUUYECKUX PEAKTUBOB U 000PYI0BAHUS, IIPU ATOM JIOMYIICHO HE OoJiee ABYX
HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BBIBOJAX.

OrmeTka — «3»

[1naH pernieHus cocTaBiieH NpaBUIbHO. [IpaBUSIbHO OCYIIIECTBIIEH TOAOOP
PEaKTUBOB U 000PY0BaHUSI, HO JOMYIIIEHA CYIIECTBEHHAsI OIIMOKa B 00bSICHEHUN
U BBIBOJIAX.

OT1meTtka — «2»

Jlomy1ieHsl 1Be U 6oJiee OMMOKY B TUIAHE PEIICHHUS, B TIOJI00PE PEAKTUBOB U
0o0opya0BaHusl, B O0BSICHEHUU U BBHIBOJAX.

OueHka yMeHHUs peliaTh pacyeTHbIE 3a1a4M.

OTrMeTKa «5»

B norudeckoM paccykAeHUU U PEIICHUN HET OIIMOOK, 3a/1aua perieHa
palMoOHaIBLHBIM CIIOCOOOM.

OTMeTKa — «4»

B norudeckoM paccykAeHUHU U PEIICHUN HET CYIIECTBEHHBIX OIIMOOK, HO 3a7a4a
pellieHa HepallMOHAJIBHBIM CIIOCO00M, WJIH JIOMYIIEHO He 0oJiee TBYX
HECYIIECTBEHHBIX OLIMOOK.

O1meTka — «3»

B noruueckoM paccykaeHUN HET CYIIECTBEHHBIX OITMOOK, HO JOMYyCKAeTCs
CYyIIIECTBEHHAS OIMMOKa B MAaTEMaTHICCKHUX pacyeTax.

O1MmeTKka — «2»

HMeroTcst CyleCTBeHHBIE OMMOKH B IOTUYECKOM PACCYKIECHUHU U PEIICHHUN.



OueHKa NMUCbMEHHBIX KOHTPOJIbHBIX PaldoT.

OtMmeTka - «5»

OTBeT NOJIHBIM ¥ NPAaBWIbHBIN, HA OCHOBE U3YYEHHBIX TEOPUI, IIPH 3TOM
BO3MO>KHA HECYIIIECTBEHHAs OLIMOKa.

OtmeTka — «4»

OTBET HETIOJIHBII UK TONYILIEHO He 00J1ee JBYX HECYLIECTBEHHBIX OIIHOOK.
OtMmeTtka - «3»

Pabora BeIoIHEHA HE MEHEE YeM Ha MOJIOBUHY, JAOIYIIEHA O/THA CYIIIECTBECHHAS
WIN JIBE-TPU HECYIIECTBEHHBIE OITHOKH.

OTmeTKka — «2»

Pabota BbIMoIHEHAa MEHEe YeM Ha MOJOBUHY HIIN COJIEPIKUT HECKOJIBKO
CYIIECTBEHHBIX OITHOOK.

[Ipu olLieHKE BBINOJHEHUSI MMCbMEHHOW KOHTPOJBHON pabOThl HEOOXOAMMO
YUUTHIBaTh TPEOOBAHUS €AMHOTO OphorpadhuuecKkoro pexxuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYET MPEIIIECTBYIOLINE
IIPU BBICTABJIICHUH OTMETKH 3a YETBEPTh, NOJIYTOJHE.
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