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IHosicHuTEeNLHAA 3ANIUCKA

PabGouass mporpaMmma mo xummm i 8-9 KiaccoB  pa3paboTaHa Ha OCHOBE  (peAepajibHOTO
rocyJapCTBEHHOTO oOpa3oBareibHoro cragaapra OO0, o6pazoBatensHoii mporpammbl MBOY "Mopckas COLI"
Y IPUMEPHON MTPOTpaMMBI IO XUMHUH, a TaK)Ke Ha OCHOBE aBTOPCKOM yueOHo# nporpammel ['.E. Pynsutuca.

Ha 6a3ze nentpa «Touka pocta» obecrieunBaeTcsl peaqu3aiisi 00pa3oBaTeIbHbIX MPOTPAMM €CTECTBEHHO-
HAyYyHOW M TEXHOJOIMYECKON HampaBlieHHOCTEH, pa3pabOoTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMU
3aKOHOJATENbCTBA B cepe oOpa3oBaHus M ¢ y4€ToM pekoMeHnmanuii DenepaibHOro omeparopa ydeOHOTO
npenMera «XuMmus». OOpasoBarenbHas MporpamMma MO3BOJSIET HWHTErPUPOBATH  peaTu3yeMble  MOIXObI,
CTPYKTYPY U COJIEpXKaHHUE MPH OpPTaHU3aIMK 00y4YeHHUsI XMMHUU B 8—9 Kitaccax, BRICTPOSHHOM Ha 0ase J1to0oro u3
JOCTYMHBIX y4ueOHO-MeToandeckux komiwiekcoB (YMK). Mcnonb3oBanue obopymoBanus «Touka poctay mpu
peannzanuu nanHoi OIT mo3BosisieT co3naTek yCiaoBUS:

. JUISL paCIIUPEHHS COACPIKAHUS IKOJIBHOIO XMMHUYECKOTO 00pa30BaHus;

. JUTSL IOBBIIIICHUS TT03HABATEILHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOM 00J1acTH;

. JUISL pa3BUTHSI TMYHOCTH peOEHKaA B mpoliecce 00yUeHHs] XUMUH, €T0 CIocOOHOCTe!, (hOpMUPOBAHUS
Y YJIOBJIETBOPEHUS COLIMATIBHO 3HAUMMBIX HHTEPECOB U NMOTPEOHOCTEN;

. JUIsE paboThl ¢ OJapEHHBIMU IIKOJIbHUKAMH, OPTaHMU3AIMH MX PA3BUTHUS B PA3IMYHBIX 00JACTIX

00pa3oBaTenbHON, TBOPUECKON IeATETbHOCTH.

OO01as xapakTepuCTUKA Y4eOHOro npeamera « XuMus»

XuMHS Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpocTpaHW/a CBOE BIMSHUE Ha Bce o0iactu
YeJI0OBEYECKOI'0 CYLIECTBOBAHMS, 3a/lajla HOBOE BUJAECHUE MHpA, CTala HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM
KYJBTYpbl, HEOOXOIUMBIM YCIIOBHEM >KM3HU OOIIECTBA: 3HAHWE XMMHUHU CIY)KUT OCHOBOW JJsi (DOPMHUPOBAHHS
MHUPOBO33PEHHUS 4YeJIOBEKa, €ro IpeACTaBICHUI O MaTepHaJbHOM E€IMHCTBE MHUPA; BAXKHYIO pPOJIb HUIPAloOT
(dopMupyemMble XUMUEH MPEICTaBICHUSI O B3aUMOIIPEBPAILIEHUAX SHEPTUU U 00 IBOJIIOLUU BELIECTB B MPHUPOJE;
COBpPEMEHHAsi XUMHsI HalpaBlieHa Ha pellleHHe INoOaJbHBIX MpoOIeM YCTOHYMBOIO pPa3BUTHs YEJIOBEYECTBA —
CBIPBEBOI, SHEPTeTUYECKOM, MUILEBOM M AKOJIIOTHYECKO 0e3011acHOCTH, MPOoOJIeM 31paBooXpaHeHus. B ycnoBusx
BO3PACTAIOIEr0 3HAYEHWs XHWMUM B JKM3HM OOIIECTBA CYIIECTBEHHO TMOBBICHJIACH POJb XUMHYECKOTO
oOpa3oBaHus. B miane conuanuzanyuy OHO SBISETCS OJHUM M3 YCIOBUI (POPMHUPOBAHUS MHTEIJIEKTA TUYHOCTH U
rapMOHUYHOTO €€ pa3BuUTUS. COBpPEMEHHOMY 4YEJIOBEKY XMMHYECKHE 3HAHHS HEOOXOAMMBI sl MPUOOpETEHHS
OOLIEKYJIbTYpPHOTO YPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B COLMYME M OTBETCTBEHHO Yy4YacTBOBAaTh B
MHOTr000Opa3HOM >KM3HU OOIIeCTBa, A OCO3HAHUS BAXKHOCTH Pa3yMHOI'O OTHOUIEHHS K CBOEMY 3/I0pOBBIO U
3/I0pOBBIO JPYTUX, K OKpY)KaloIleld NpUPOJHOW cpefe, A TpaMOTHOTO IOBEACHMUSI NpPU HCHOIb30BAaHUU
Pa3JINYHBIX MAaTEPUAIOB U XMMHUYECKUX BEILIECTB B MOBCEIHEBHOM KM3HM XUMHUYECKOE 00pa30oBaHNUE B OCHOBHOM
HIKOJIe sBJIA€TCS Oa30BbIM IO OTHOIICHHIO K CHCTEME OO0Ilero XuMuyeckoro ooOpazoBanus. Iloatomy Ha
COOTBETCTBYIOLIIEM €MY YPOBHE OHO peal3yeT MpHUCYIIHe OOIIEeMy XHMHYECKOMY OOpa30BaHHUIO KIIIOUEBbIE
LEHHOCTH, KOTOpbIE OTpPa)kalOT TOCYJAapCTBEHHbIE, OOIIECTBEHHbIE M WHIUBUAYAIbHbIE MOTPEOHOCTU. DTUM
OTIpeNieNIeTCsl CYIIHOCTh OOmIei cTpaTeruu oOy4deHHs, BOCIMTAHHUS M Pa3BUTHs, OOYUYAIOIIMXCS CPEICTBAMU
yuebHoro mpenMera «Xumus». M3ydenue mpenmera: 1) crmocoOcTByeT (HOPMHPOBAHHIO €CTECTBEHHOHAYYHOM
KapTUHBI MHpPa, TOCTHKEHUIO 00IIed M (YHKIMOHAIBHOM IPaMOTHOCTH, Ja€T BO3MOXKHOCTH JJISi CAaMOPa3BUTHS
JIMYHOCTH. 2) BHOCHUT BKJIaJ B ((OPMHUPOBAHHE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEHN MOAPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHOW Yy4eOHOU NIeATeNIbHOCTH, SKCIEPUMEHTANIBHBIX M UCCIEI0BATEIbCKMX YMEHHMH, HEOOXOIUMBIX
KaK B TIOBCETHEBHOM *U3HU, TaK U B IPO(ECCUOHATBHON EATEIbHOCTH; 3) 3HAKOMUT CO crieun(UKOi HAydHOTO
MBILUIEHNS], 3aKJIaJblBA€T OCHOBBI IIEJIOCTHOIO B3IUIAJa HA E€IUHCTBO IPUPOABI W YEJOBEKA, SBISIETCA
OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH MOJPOCTKOB; 4) crOcOOCTBYET
(OpMHPOBAHUIO IIEHHOCTHOI'O OTHOIICHUSI K €CTEeCTBEHHO-HAyYHBIM 3HAHUSAM, K MPUPOJE, K YEJTOBEKY, BHOCHUT
CBOI BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHKe MOJIPOCTKOB

Ha3Bannble HampaBieHUs B OOyYCHMHM XMUMHMU OOECIIEUMBAIOTCS CIEIU(PHUKONW COJEpKaHUS NpeaMeTa,
KOTOPBII SBISETCA MENAarorn4eckd aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XHUMHM Ha ONpenelEHHOM
srare e pa3Butusa. Kypc XMMHHM OCHOBHOW WIKOJBI OPUEHTHPOBAH HA OCBOCHHME OOYYaIOUIMMHCS OCHOB
HEOPTraHWYECKOW XMMHH M HEKOTOPBIX TMOHATUNA M CBEIECHUU 00 OTAEIbHBIX OOBEKTaX OPTaHMYECKOW XHMHH.
CrpykTypa conepkaHus mpeamera cQOpMHpPOBaHA Ha OCHOBE CHCTEMHOIO TOJXOJa K €ro H3y4eHHIO.
CopneprkaHue CKIAAbIBACTCA U3 CUCTEMbI MOHATHH O XMMHUYECKOM 3JIEMEHTE M BELIECTBE U CHCTEMBI MOHATUH O
XUMHUYEeCKOH peakuuu. O6e 3TH CUCTeMbI CTPYKTYPHO OPraHM30BaHBI MO MPUHLUITY TOCIIE0BATEIILHOTO Pa3BUTHS
3HAaHUM Ha OCHOBE TEOPETHUYECKUX MPEICTABICHUH pa3HOro YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUY€HUS! KaK OCHOBBI
BCEr0 E€CTECTBO3HAHMsI, YpOBHS mepuoanueckoro 3akoHa J[. M. MeHneneeBa kak OCHOBHOIO 3aKOHa XHUMUH,
YUYEHHsI O CTPOEHUH aTOMa U XUMHUYECKOW CBSI3H, MPEACTaBICHUN 00 3JEKTPOJUTHUECKON TUCCOLUALNN BEIECTB
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B pacTtBopax. Teopernyeckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMIIMPUUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(bakToOB, pa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHSS (QYHKIMH OOBSCHEHUS M
IIPOrHO3MPOBAHUS CBOMCTB, CTPOEHUS U BO3MOYKHOCTEM IPAKTHUYECKOIO NMPUMEHEHHUS U MOJIYYEHMS U3Y4aeMbIX
BellecTB. Takas opraHuzanus COAepXaHHUs Kypca CIOCOOCTBYET MpPEICTaBICHHI0 XMMHMUYECKOH COCTaBISIOIEH
HAayyHOW KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOH INpUpoAbl. TeM caMbIM 00€CIEYMBAETCSI BO3ZMOXHOCTB JUIS
dbopMupoBaHusa y 00y4yarolmuXxcs IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHMIO U METOJaM IO3HAHUS B HAyKe.
BaxxHo Takke 3aMETUTh, YTO OCBOEHHE COJEpPKAaHUS Kypca MPOMCXOAMUT C IPUBJICUYECHUEM 3HAHUN W3 paHee
M3YUYEeHHBIX KypcoB: «OKpyxaromuii Mmupy», «buosnorus. 5—7 knacce» u «dusnka. 7 Kiaacey.

Jlannas oOpa3oBaTenbHasi MporpaMMa OOECIIEYMBACT YCBOEHHE YYAITUMHCA BAKHEHIINX XHUMHUYECKHX
3aKOHOB, TEOpUH U TMOHATUH; (POopMHpYeT MpeACTaBlIeHHWE O POJIM XUMHH B OKPYXKAIOIIEM MHUPE U >KU3HU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMaHHE YAEISETCS CYIIHOCTH XUMHUYECKMX peakuuid W MeToJaM HX
ocyuiecTBiaeHuss. OJHUM K3 OCHOBHBIX MPUHIMIIOB IOCTPOCHMS MPOrPAMMBI SIBJISETCS MPUHIMUI JOCTYIHOCTH.
OKCHepUMEHTAJIbHBIE JAHHBIE, I0JIYYEHHbIE YYAIIUMUCS IPU BBIITIOJHEHUH KOJIMYECTBEHHBIX ONBITOB, MIO3BOJISIOT
YYAIUMCSI CAaMOCTOSITENIBHO J€JIaTh BBIBOJbI, BBISBIATh 3aKOHOMEPHOCTH. [101X0/b1, 3a710°)KEHHBIE B COAECPIKAHUE
pOTpaMMBbI Kypca, CO3Jal0T HEOOXOIUMBIE YCIOBHUS Ul CUCTEMHOTO YCBOCHHMS YYAIlIMMHUCS OCHOB HAYKH, IS
o0OecrieueHHs pPa3BUBAIOIIETO U BOCHHUTHIBAIOIIEIO BO3JEHCTBUS OOyY€HHsS HA JIMYHOCTh Y4Yallerocs.
®opmupyemble 3HAHUS JIOJKHBI CTaTb OCHOBOM CHUCTEMBbl yOEXKIEHUH IIKOJbHUKA, LIEHTPAJIbHBIM SIPOM €ro
Hay4YHOI'0O MUPOBO33PEHHUS.

esu 1 0cO0EHHOCTH U3Y4YeHUS] Y4eOHOI 0 IpeaMeTa

K HampaBieHuio NepBOCTENEHHON 3HAYMMOCTH NPU PeaNM3aluy 00pa30oBaTelIbHBIX (YHKIHUN HpeaMera
«XUMHUS» TPAAUIIMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK 0OJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON NEATEITHHOCTH YEIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPHI.
3amava mpenMera COCTOUT B (POPMUPOBAHUU CHCTEMbl XMMHUYECKHUX 3HAHMI — Ba)KHEHIIUX (PAKTOB, MOHSITHM,
3aKOHOB M TEOPETUYECKUX TOJIOKEHHUH, JOCTYIHBIX 0000IEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAYKH,
3HAaHWUN O HAYYHBIX METOJAX M3yYEHHS BEIIECTB U XMMUYECKUX PEaKIIHii, a Takke B (OPMUPOBAHUU U PA3BUTUU
YMEHUH U CIIOCOOOB AEATEIHHOCTH, CBSI3aHHBIX C IUIAHWPOBAaHUEM, HAOIOICHHEM M MTPOBEACHUEM XUMHUYECKOTO
9KCHEPUMEHTA, COOIIOICHHEM MpaBUJI OE30M1aCHOI0 OOpaIleHus C BELIeCTBaMU B IMOBCEeIHEBHOM kU3HU. Hapsay ¢
STHM IETH M3y4YCHHUs MpeIMeTa B MPOTrpaMMe YTOYHEHBI U CKOPPEKTHUPOBAHBI C YYETOM HOBBIX NMPHOPHUTETOB B
CHUCTeME OCHOBHOro obmero obOpa3zoBanus. CerogHs B o00pa3oBaHuM 0c000 3HAYMMOM NpU3HAETCA
HAIpaBJIEHHOCTh OOYYEHHs Ha Pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH, (popMHpoBaHHE €€ MHTEIUIEKTa U 0OuIeit
KyJIbTypbl. OOydueHHe YMEHUIO YYUThCS U NMPOJOKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO CTAHOBUTCS OJTHOM U3
BaOXHEHIINX QYHKIMH yueOHBIX MPEIMETOB.

B cBs3M ¢ 3TUM npH U3y4EHUHU IpeMeTa B OCHOBHON LIKOJIe TOMMHUPYIOIIee 3HaueHne NpuoOpen Takue
LeJIH, KaK:

* (hopMUpOBaHKE UHTEIJIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO00Opa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITEIFHOMY NPUHSATHIO PEUICHUH, CIIOCOOHOM aIanTHPOBaThCS K OBICTPO MEHSIOMIMMCS YCIIOBHUSIM JKU3HU;

* HalpaBJICHHOCTb OOYYEHHUS Ha CHCTEMAaTH4YeCcKoe NPUOOIIEHHE YYaIIUXCsl K CaMOCTOSTENbHOU
MIO3HABATENIEHOW JICATENIFHOCTH, HAYYHBIM METOAaM IO3HaHWs, (OPMHPYIOUIMM MOTHBAIMIO W Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

* oOecrieueHHe YCJIOBHM, CIMOCOOCTBYIONIUX MPUOOPETCHHIO OOYYaIOIMMHUCS OIbITa Pa3HOOOpa3HOM
NESTENIbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIOUEBBIX HABHIKOB (KJIIOYEBBIX KOMIIETCHIIUN), HMEIOIINX
YHUBEPCAJIbHOE 3HAUCHHE ISl PA3IIUYHBIX BHJIOB JEATEIHHOCTH,

* (hopMUpOBaHHE YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY)KAIOIIET0 MUpPA HA OCHOBAaHUH 3HAHUU U
OTTBITA, ITOJTYYCHHBIX TTPH U3YICHUH XUMHUH;

* (¢opMupoBaHHE y OOyYaIOUIMXCS TYMAHHUCTHUYECKUX OTHOIICHW, MOHUMAHHS [EHHOCTH XUMHUYECKUX
3HAHUH I BRIPAOOTKH SKOJIOTHUECKH IIeJIeCO00pPa3HOTO MOBEICHUS B OBITY U TPYJIOBOW NEATETLHOCTH B IEISX
COXpPaHEHHsI CBOETO 3/I0POBbS U OKpYXKAroIel MPUPOJIHOM CpeIbl;

* pa3BUTHE MOTHBALIUU K OOY4YEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CaMOBOCIUTAaHUIO Ha OCHOBE
YCBOEHHsI OOIIEYEeTOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQHIS M HANpaBIEHHOCTH
JTanbHENIIero oOy4IeHus.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IIaHe
B cucreme oOmiero oOpazoBanus «XHUMHUSA» HpU3HAHA 00s3aTENbHBIM yYEOHBIM MPEAMETOM, KOTOPBIN
BXOJIUT B COCTaB MpeAMETHOI obnactu «EcTecTBeHHO-Hay4HBIE MPEIMETHI». YUEOHBIM IUIAHOM Ha €€ M3ydeHHue
orBenieHO 138 yueOHBIX YacOoB — 10 2 4 B HEJEIN0 B 8 M 9 Ki1accax COOTBETCTBEHHO.
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Beeoenue

Uro uzyuaer xumusi. [IpocTsie u cioxxHble BemecTBa. CBOMCTBA BElIECTB. XUMHUUECKHUH 31eMeHT. DopMbl
CYILIECTBOBAHMSI XHUMHYECKOTO DJEMEHTa. XUMHUYECKHE SBICHUS, HUX OTJIMYME OT (U3UUECKUX SBIICHUH.
JlocTKEeHUs XMMUU M UX IPaBUIBHOE HCIOJb30BaHUE. VcTopus BO3SHMKHOBEHMSI M Pa3BUTUS XUMHUU. Poib
OTEUYECTBEHHBIX YUYCHBIX B CTAHOBJICHUU XMMHUYECKON Hayku. OCHOBHbBIEC 3aKOHBI XuMuu. ObIIee 3HaKOMCTBO CO
CTPYKTYpO#l nepuoanyeckor Tabiauibl: nepuoasl u rpymnmnsl. Tabmuna /.M. MenneneeBa kak cipaBoYHOE TOCOOHE
JUISL TIOJIy4€HHUs CBEACHHMM O XUMHUYECKHX syeMeHTaX. O00o3HaYeHHe XMMHUYECKUX 3JeMEeHTOB. [Iponcxoxienue
HA3BaHWI XMMHUYECKUX IJIEMEHTOB. Tabmuia MeH/eneeBa Kak ClipaBOYHOE MOCOOHE ISl TIOJTyYeHHUsT CBEJICHUH O
XUMHYECKHX JJIeMeHTaX. Xumuueckas (opmyna, WHIAEKC, KoddduiueHT: 3amucu u ureHue ¢opmyn. Macca
aToOMOB M MoJjeKkysl. OTHocuTenbHas aToMHas Macca. OTHOCUTENbHAs MoJeKyJsgpHas macca. Pacuer maccoBoii
JIOJTU XUMUYECKOTO 3JIeMEeHTa o (popmyJie BellecTBa.

Amomul Xumuueckux 31eMeHmos

JlokazaTenbcTBa CIOXKHOCTU cTpoeHHs aTtoMoB. OmbiTel Pesepdopna. Ilnanerapnas mopens cTpoeHus
aTOMOB. XapaKTepUCTHKA HYKJIOHOB. B3auMOCBS3b MOHATHI: MPOTOH, HEUTPOH, MaccoBoe 4yuciio. COBpeMEHHOE



Pemenue 3amad v ynmpakHeHWH Ha pacueT Joiu (MaccoBOM WM OOBEMHOHN) M HaXOKIeHHE Macchl (0O0beMa)
KOMIIOHEHTa CMeCH. BBIITOIHEHNE ypa)KHEHUH U pelIeHue 3a/1a4.

H3zmenenusn, npoucxooaujue c geujecmeamu

CrocoObl OYMCTKHM BEIIECTB, OCHOBAaHHbIE Ha WX (U3MYECKUX CBOMCTBax. OUHCTKA NUTHEBOW BOJIBI,
neperonka HedTu. [loHATHE O XMMHYECKHMX SIBICHUSX, MX OTIW4YMe OT (u3uueckux. [Ipu3Haku u ycinoBus
MIPOTEKaHUsI XUMUUYECKHX peakuuil. Peakuus ropenus. KonnuecTBeHHass CTOpOHA XMMUYECKUX PEAKLHU B CBETE
ydeHust 00 aTroMax M MoOJIeKylax. 3HauYeHHe 3aKOHa coXpaHeHus macchl BemecTB. Pois M.B. Jlomonocosa u Jl.
JlanbTOHA B OTKPBITHUHU U YTBEPKICHUH 3aKOHA COXPAHEHUs MaccChl BelecTB. [IoHATHE O XUMHUYECKOM YpaBHEHUH
Kak 00 YCIOBHOH 3amMcH XMMHUYECKOH DPEaKUUH C MOMOUIbI0 XUMHUYECKHUX (GOopMyl. 3HAYeHHWE HHIEKCOB H
kod¢¢unmentoB. CocTaBieHHe YpaBHEHUN XMMHUYECKHUX peakiuil. Pemienue 3amady Ha HaXO0XAEHHUE KOJIMYECTBA,
Macchl WM 00beMa MPOIyKTa PEaKIMU MO0 KOJIMYECTBY, MACCe MM 00bEMY MCXOJHOTO BEIIeCTBa. Te ke pacyeTsl,
HO C UCIIOJIb30BaHUEM MOHATHUS «10JI» (MCXOIHOE BEIIECTBO JIaHO B BHJIE PACTBOPA 3a/1aHHOI KOHIIEHTPAIMH WU
COJIEP’KUT ONPEIEIICHHYIO JIOJII0 IIpUMeceil). Pelienne skcriepuMeHTaIbHBIX 3314, 3aKPEIUICHNE 3HAHUN 110 TeEME
«Xumuyeckue ypaBHeHHs». CyIIHOCTh peakUUi pa3IoKEHUs U COCTaBICHUE YPABHEHUN pPEaKUUH, POIEIaHHbIX
yuuteneMm. Ilonarme o ckopoctd xumuueckux peakuuid. Karammzatopsl, ¢epmentsl. CyIIHOCTh peakuuit
coenuHeHus. COCTaBIICHHE YpaBHEHUHM peakluil, MpojeNlaHHbIX yuuTenaeM. CyIIHOCTh peakUuuid 3aMelleHHUs.
CocraBrneHre ypaBHEHUI peaklyid, IPOJEIaHHbIX YUUTeIeM. P akTHUBHOCTH METAJUIOB, €0 MCIIOJIb30BaHUE JUIS
MPOTHO3UPOBAHUS BO3MOXHOCTH IPOTEKAHUS PEaKUUd MEeXAy MeTallaMM W pacTBOpaMu KHCIOT. Peakuuun
BBITECHEHUS OJHUX METAJUIOB M3 PAacTBOPOB UX coyied ApyrumMu Meramiamu. CylIHOCTh peakiuii oOMeHa.
CocraBiieHUE ypaBHEHUM peaklui, IMpOJAENIaHHbIX ydMuTeleM. Peakuuu HeWTpanu3auuu. YCJIOBHS TEUYEHUs
peakuuii MEeXIy pacTBOpaMHU KHUCIOT, IIejouell U cojieil A0 KoHua. TuIlbl XMMHUYECKUX peakiuil (10 Mpu3HaKy
«YUCJIO ¥ COCTaB UCXOHBIX BEIIECTB U MPOAYKTOB PEAKIINI») Ha IPUMEPE CBOMCTB BOJIbI. Peakius pa3inoxeHus —
AJIEKTPOJIN3 BOJbl. Peakuuu coeMHeHns — B3aMMOAEMCTBHE BOJIbI C OKCUAAMH METAUIOB U HeMeTaiioB. [lonsTue
«TUOpOKCUAbDY. Peakuuu 3amMenieHuss — B3aMMOJEHCTBHE BOJbl C IIEJIOYHBIMU M ILEJIOYHO3EMEIIbHBIMU
MeTayiamu. Peakum oOMeHa (Ha mpuMepe THApoIn3a Cyib(dara aTFoMIUHIS | KapOuaa Kabius). Permenne 3amaq
u ynpaxkHeHui. [loaroroBka Kk KOHTPOJIBHOM padoTe.

Ilpocmeiiwiue onepayuu c eewecmeamu (Xumuueckuii NPaKmuKym)

[IpaBuia TexHUKHW O€30MACHOCTH TMpPH OOpalleHUH ¢ JabopaTOpHBIM O0OpyHOBaHUEM, NpU paboTe B
KaOuHeTe XMMHUHM. 3HAKOMCTBO C JJaOOpaTopHbIM oOopynoBaHueM. PU3NUECKHEe M XUMHUYECKHE PEaKIUU IpU
ropenuu ceeud. KauecTBeHHBIN cocTaB nouBel. Cpesia MOYBEHHOTO pacTBopa. AHanu3 Bojbl. [Ipo3padyHoCTh BOJIBI.
[Ipu3Hakun XMMHUYECKUMX peaklMid: BBIJEICHWE Tra3a, BbINAJEHHE OCaJKa, H3MEHEHUE I[BETa BEILECTB.
KauectBennsbie peakuuu. [Ipurorosinenre pacTBopa caxapa U pacyeT ero MacCOBOM JIOJIM B pacTBOPE.

Pacmeopenue. Pacmeopul. Peakyuu uonnoz2o oomena. OKuciumenbHo-60cCmano8umenbHule peakyuu

PactBopel. ®usmnueckas M XUMHUYECKass TEOpUsi PACTBOpPOB. TemioBble SBIEHUS NpPU PACTBOPEHUH.
I'mapatel w1 KpuCTAUIOTHAPATHI, KPUCTAUIM3AIIMOHHAS BoAa. HacwlllieHHbIe, HEHACHIIIEHHBIE, MEPECHIIICHHBIC
pacTBOpbl. XOpOIIO paCTBOPUMBIE, MAIOPACTBOPUMBIE U MPAKTHUYECKH HEPACTBOPUMBIE BEIIECTBA. DIEKTPOJIUTHI
U HEDJIEKTPOJUTHL. DJIEKTPOJIMTHUYECKAas AMCCOLMAIMS M accoluanus. MexaHu3M AMCCOLMAIMM BEIIECTB C
pa3aNYHBIM TUMOM CBsi3U. CTemeHb AIIEKTPONUTHYECKOW auccorumanuu. CulibHble U cia0ble SJIEKTPOJIHTHI.
DONEKTPOIUTHl M HEAIEKTPOJUTHL.. MeXaHU3M JAHUCCOIMAllMM BEUIECTB C Pa3IUYHBIM THUMOM CBs3U. CTerneHb
ANEKTPONUTHYECKOM Auccoruali. CunbHble U cnadbie d1ekTponuThl. MoHbl. CBoiicTBa noHoB. Knaccudukarus
HMOHOB II0 COCTaBYy (MPOCThIE U CIOXHBIE), MO 3apsAny (KaTMOHBI M aHHMOHBI), IO HAJUYMIO BOJHON O0OOJIOUKH
(rugpoTupoBaHue u HeruapotupoBaHue). OcHoBHble TonoxkeHuss TOJI. Peakuuum B BOJHBIX pacTBOpPax
anexkTponutoB. HeoOpatumble u obpaTumble peakiuu. MoJekynsspHOe U HOHHOE ypaBHEHHE peakiuil. Peaxkim
HOHHOTO oOMeHa. Peakuumu HeWrpanuszanuu. Kucnotel. Mx knmaccudukamus Mo pa3iuyHbIM IPU3HAKaM.
OrnpenenieHne KHUCIOT KakK 3JIEKTPOJIMTOB, UX AUcconManus. B3anMoaencTBHE KHCIOT ¢ METAJLIAMM, YCIOBHUS
TEUEHUS ITUX PEaKUUid. DIEKTPOXUMHUYECKUHN s/l HAPsDKEHUsT METaIUIOB. B3anmoielicTBre KUCIOT C OKCHIaMU
METAJJIOB U OCHOBaHMSIMHU. Peaknuu HelTpanuzauuu. B3zanmoneicTBHe KHCIOT C COJISIMU. 3allUCh YpaBHEHUH
peakiuit (MOJEKYISIPHBIX M HOHHBIX) C UCTIOJIB30BaHUEM TaOIUIBl pacTBOpuMOCTU. OmpeieleHrne OCHOBAaHHA KaK
AJICKTPOJIUTOB, WX Aucconmanusa. Kmaccudukamuss OCHOBaHWN 1O pa3IWYHBIM TpPU3HAKaM. BzammopeicTBue
OCHOBaHWW ¢ Kkuciaoramu (TIOBTOpeHHe). BzammopeiicTBue mienodeit ¢ comsimu  (pabota ¢ Tabmuiei
pacTBOPUMOCTH) M OKCHJAMU HEMeTaJuloB. PasnokeHue HepacTBOPUMBIX OCHOBaHUH. (COCTaB OKCHUIOB, HUX
knaccudukanus. CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHAOB. OmpeseneHue coei KaK JJIEKTPOJIUTOB, UX
nuccormanusa. Knaccudukarnus coseil. B3zaumopeicTBue cojiiell ¢ MeTaylaMd, OCOOCHHOCTH STHX PEaKIUuil H
B3auMOoJIeiicTBHE conell ¢ cosiMu (paboTa ¢ Tabnuieil pactBopuMocTH). BzaumopaelicTBie comneil ¢ KUCIoTaMu U
nienoyamu (moBtopenue). IloHaTne o reHeTHYecKoW CBS3M M T€HETHMYECKHUX psAaX METaUIOB M HEMETaJlIoB.
Paznmuunble mpu3HaKy KiIacCU(PUKAMKN XUMHUYECKUX peakiuii. OnpenencHue CTENeHed OKUCICHHS JIEMEHTOB,
o0Opa3yromux BelmecTBa pa3nudyHbix kiaccoB. Peakmmu OBP. Ilonstne 00 okuciuTene W BOCCTAaHOBHTEIE,
OKHCJICHUU W BOCCTAaHOBJICHUHU. PelieHue pacueTHhIX 3a7ad IO YpPaBHEHUSIM, XapaKTEPHU3YIOIIUM CBOMCTBa
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OCHOBHBbIX KJIaCCOB COCHHHQHHﬁ, M BBIITIOJIHECHHUE OCHOBHBIX KJIACCOB COGI[I/IHCHI/II\/'I 9TOTI'O IJIaHa HAa FCHCTUYCCKYIO
cBs3b. [ToAroToBKa K KOHTPOIBHOM padboTte. ToroBas KoHTpoabHAs padoTa.

9 KIIACC 2024/2025 yueonotit 200

Oowaa xapaxmepucmuka Xumuueckux rjiemenmos (4 u).

CrpoeHue aToma, XapakTep MpOCTOrO BELIECTBA; CPAaBHEHUE CBOMCTB MPOCTOIO BEIIECTBA CO CBONCTBAMU
MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX COCEIHUMHU IO MEPUOAY U MOATPYIIE 3JIEMEHTAMH; COCTaB M XapakTep
BBICILIETO OKCHUJA, TUAPOKCUAA; COCTaB JIETY4Ero BOJOPOJHOIO coequHeHus (st Hemeramwia). CBoiicTBa
anexkTponutoB B cBete TOJI. ['eneTnueckue psiipl Metauia u HemeTaia. CamocrosiTeNnbHas paboTa ¢ y4aluMucs.
3akperuienue marepuaina. [lonarue o nmepexoaHpIX 3neMeHTax. AM(oTepHOCTh. ['eHeTHUECKui psit mepexoIHOTo
aneMeHTa. [lepuoandeckuii 3akon u [lepuoanueckas cucrema, ctpoeHue aroma. 3uayenue 113 u 11C.

Memannwt (14 u)

XapakTepucTuka IOJIOKEHUsI 3JeMeHTOB-MeTauioB B [lepuoanueckoit cucreme. CTpoeHHUE aTroMoOB
METaJIJI0B. MeTauinyecKkue KpUCTaNIMYECKHE PElIeTKU. MeTalndeckas XUMHUYECKash CBsI3b. XapaKTEpHUCTUKA
00X XMMHYECKUX CBOMCTB METAJJIOB HA OCHOBAHHUH MX IOJIOKEHUS B JIEKTPOXUMUYECKOM DSy HANPSKEHUN B
CBETE MpPEACTaBICHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpoaHble METaulbl U OCHOBHbIE
COEIMHEHUS] METAJJIOB B npupoje. Baxueimue pynpl. [loHsTHe 0 MeTamulypruu u ee pa3HOBUIHOCTSIX: MUPO-,
ruapo-, aekrpomerautypruu. Kopposus metainos. CrocoObl 3alUThl METAIIIOB OT Koppo3uu. OcoOeHHoCTH
buU3NYECKUX M XUMHUYECKHMX CBOMCTB MIENOYHBIX METAJUIOB. BaxkHelline coequHEHUS MIETOYHBIX METAIJIOB:
IIEeJIOYM, COJIM; HUX CBOWCTBA M mnpuMmeHeHue. OOmias XapaKTepUCTHKAa METaIOB BTOPOM IpyHIIbl IJIABHOMN
MOJATPYNIbI, OCHOBHBIE (U3NYECKHME U XHUMHUYECKHE CBOMCTBA IIENOYHO3EMENbHBIX METauloB. Baknelme
coequaenusi Ca m Mg, ux npumeHenue. Ponp kanpuus M MarHus B JKUBBIX opranm3max. CTpoeHue atoma,
busznueckue u xumuueckue cBoiictBa. [lpumenenue amomuHus. CoeIUHEHUS AalIOMMHUS — OKCHUIBI U
TUAPOKCUBI, UX aM(poTepHOCTh. BaxkHeire conu antoMuHusl. 3aKpeIuieHne U CUCTEMAaTU3alllsl 3HAaHUM 110 TJ1aBe
nepBoi: oOmias XapakTepUCTHUKAa METaJIOB, XMMUYECKHE CBOWCTBA METAIIOB. PerneHue sKcrepuMEHTaIbHBIX
3aja4, pemieHue ypaBHeHuil. CtpoeHue atoma sxene3a. dusnmueckue u xumuueckue cBoicTBa. [IpuMenenue
xenesza. Coequnenust xenesa |l u sxenesa lll. 'enernueckue psinpl. KauecTBeHHBIE peakiiuu Ha HOHBI JKele3a.

Ceoilicmea memannoe u ux coeOUHeHUuNl (XumMu4ecKuil npakmuxkym) (3 u).

Pemenne nenoyexk XMMUYECKMX INpEBpallleHuN Mo BapuaHTaMm. IIoBTOpeHHME Ha NPAKTHKE XUMHYECKHX
CBOMCTB MeTaJJIOB. 3aKpeIyIeHHe 3HAaHUM 0 PaclO3HABAHMIO U IOJIYYEHHIO BEIIECTB, 3aKpEIUIEHWE 3HAHHUM IO
XUMHYECKHM CBOMCTBaM BEILECTB.

Hememannwt (26 u)

ITonoxenune HemeransioB B Ilepmoauueckoil cucreme, OCOOEHHOCTH CTpOeHHs UX aToMoB. Psaabr D0.
Kpucrannuueckoe cTpoeHne HEMETAUIOB — MPOCTHIX BemecTB. Ayorponusd. O30H. CoctaB Bo3nyxa. Puznyeckue
CBOICTBa HEMETaNIOB. OTHOCUTENBHOCTD MOHATUN «METAD» U «HEMETAIII». XUMHUUYECKHE CBOMCTBA HEMETAJLIIOB.
OxucIUTENBHBIE CBOMCTBA: B3aUMOJEHCTBHE C METallaMH, BOJOPOJOM, MEHEE DJIEKTPOOTPULIATEIbHBIMU
MeTaJlJlaMl, HEKOTOPBIMHU CJIOXHBIMU BellleCTBaMU. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAJIOB B PEAKLUAX C
KHCIIOPOJIOM,  CJIOKHBIMM  BELLECTBAMHU-OKHCIUTEISIMA.  Makpo3JaeMeHTsl U MHUKpOdJIeMEHThl.  Poib
MHUKPO3JIEMEHTOB B KU3HEAESITEIbHOCTH PAaCTEHH, )KUBOTHBIX W yesnoBeka. OpraHuuyeckue BellecTBa: OeNKw,
KUpbl, yriaeBoasl. @epmenTsl. Butamunsl. ['opmonsl. [lonoxxenue B Ilepuoaunyeckon cucreme /1. 1. Menaeneesa.
Ctpoenue aToMa U MoJeKyJabl. Pu3nyeckne U XUMUYECKUE CBOMCTBA BOJOPOJA, €ro MOJydeHUE U MPUMEHEHHUE.
OOmrast xapakTepucTuka rajoreHoB. CTpoeHHe aTOMOB rajloTeHOB, CTENEHU WX OKUCIeHUs. CTpoeHHe MOJIEKYI
rajioreHoB. ['ajioreHbl — MpocCThie BellecTBA. 3aKOHOMEPHOCTH B M3MEHEHHHM WX XUMHYECKHX M (DU3HMUECKHUX
CBOICTB B 3aBHUCHUMOCTH OT YBEJIMYEHMs MOPSAAKOBOTO HOMEpa XMMHUYECKOro sjneMmeHTa. KpaTkue cBeneHus o
xJyope, Opome, noze, grope. Ilonydenne Xxa0poBOAOPOIa. XIOPOBOAOPO B MPHUPOIE. XIOPOBOJOPOI U COJISTHAS
KHucaoTa. XJIOpUIbl, UX NPUMEHEHUE B HAapOJHOM Xo3siicTBe. [lomydyeHHe rajoreHoB METOIOM 3JEKTPOJIHU3a.
buosiornyeckoe 3HaueHUE rajJoreHoB M UX coenuHeHui. [Ipumenenue ramoreHoB. CTpoeHHe aToMa KHCIOPOJA.
Annotponust KMCIopoJa. XapaKTepUCTHKa XMMHMYECKHX CBOWCTB KHCIOpoJa B cBeTe mnpezctaBieHuid o6 OBP.
[Ipumenenue xuciaopoxa. CtpoeHue aroma cepbl. AsutoTpornus. Pu3WYecKUe CBONCTBA POMOHMYECKON CEpHI.
XapakTepucTUKa XMMUYECKUX CBOWMCTB cepbl B cBeTe mpenacTasieHuii 00 OBP. Baxueiimue coequHeHus cepsbl:
CEpOBOIOPOA, CYIb(GUIbI, OKCUIbI, CEPHHUCTAsT KUCIOTA, CYIb(UTHI, UX CBOWCTBA, MOJYYEHHE M IPHUMEHEHUE.
Paz0aBnenHas M KOHIIEHTPUPOBAaHHAs CepHAasi KHUCIIOTA, €€ CBOWMCTBA, IMOJyYCHHE M INpHUMEHEHHe. Peaxiuu
B3aUMOJICUCTBUSI C cepHOM Kuciotouh. CTtpoeHue atroMoB a3zora. CTpoeHue MOJeKyibl azora. dusnueckue u
XMMHUYECKHE CBOMCTBa a3oTa B cBere mpenacraBineHuii o6 OBP. Crtpoenmne monekynbl ammuaka. dusnueckue
CBOMCTBa, TIOJNy4YE€HHE, COOHWpaHHWE, paclo3HaBaHWE aMMHaKa. XHWMHYECKHE  CBOWCTBA  aMMHaKa:
BOCCTAaHOBUTENIbHBIE W 00pa30BaHUE MOHA aMMOHHMS IO JOHOPHO-AaKIENTOPHOMY MexaHu3Mmy. Coiau aMMOHMS:
COCTaB, OJIy4eHHE, (U3HUECKUE U XUMUYECKUe cBoicTBa. [IpencraBurenu. [I[puMeHeHre B HAPOIHOM XO3SHCTBE.
Oxcuapl a3ora. A30THas KHUCJIOTa, €€ CBoWcTBa M mnpuMeHeHue. Hurtpatsl, cemutpsl. CTpoeHue aroma.
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Amnotponusi. CpaBHEHHE CBOMCTB U MIPUMEHEHUE KpacHoro u 6enoro ¢ocdopa. Xumudeckue cporicta ocdopa.
Okcua ¢ocdhopa (V) u oprodocdopnas kucimora. Comu oprodochopHoit kucimoTel. Dochop B mpupoe.
®ocdopusie ynoodpenus. CTpoeHue aToma yriiepoaa. AmoTponus, cBoiicTBa MoaupuKanuii — anmasa u rpadura.
Ux npumeHeHnue. AMOp(]HBIA yriepox W €ro copra: KOKC, cayka, JAPEBECHBIM yrojb. AjcopOius u ee
IIPAKTUYECKOE 3HAueHue. XUMHUYECKHE CBoOWcTBa yriepoja. OKCHIbl yIiiepoja, UX CBOICTBa, MOJIyYEHHE M
npuMeHeHue. CTpoeHHe MOJIEKYJl OKCHJOB yrilepoJia. YTOJIbHAas KHCIOTa U ee coiu. BaxHelne kapOOHATHI:
KaJbIIUT, COJla, MOTAll — WX 3HaueHHe M npuMeHeHue. Pacno3naBanue kapOonatoB. Ilepexox kapOoHaToB B
rusipokapOoHatel U oOpatHo. CtpoeHue aroma. CpaBHEHME €ro CBOWCTB CO CBOWCTBaAMHM aToMma yIjepoja.
Kpucramumyeckuii KpeMHUH, CpaBHEHHE €ro CBOWCTB ¢ yriiepoaoM. [lpuponubie coenunenuss kpemuus: SiOo,
CHJIMKAThl ¥ AJIFOMOCWIMKAThI. Pa3HOBUAHOCTH CTEKIIa, ero npoucxoxaenue. [lonyyenne nementa. [Iponssoncrtso
U TPUMEHEHHUe cTekna, Gapdopa, HeMeHTa. 3aKperyieHne U CUCTeMaTH3allsl 3HaHUH 110 TeMe: CTPOCHHE aTOMOB
HEMETAJUIOB, KOBAJICHTHAsI HEMOJSPHAs XMMHYECKas CBs3b. PelleHne 3KCIEpHMEHTabHbIX 33a4 U YPaBHCHHU
peakmuii. I[loaroroBka K KOHTPOJIBHON padoTe. 3aKperyieHHe U CUCTeMaTH3alMs 3HAaHUH 110 TeMe: XUMHUYECKUE U
¢u3nueckue CBONCTBA HEMETAJUIOB, XHWMHUYECKHE PpEaKLUH, KOBAJEHTHAass TMOJspHass CBs3b. PeleHue
HKCIIEPUMEHTANIBHBIX 33/1a4 U ypaBHeHUH. [loAroToBKa K KOHTpOIBbHOM padore. Pabora Hax omubOkamu.

Ceoiicmea nememannog u ux coeounenui (3 u).

Pemenue sxcniepuMeHTanbHbIX 334a4 1o teme «lloarpynna kuciaoponay». Perienue skcniepuMeHTaTIbHbIX
3azna4 no teme «lloarpynna azora u yriaepozaa». 3akpeIyieHUe 3HaHUH 110 MTOJIy4EHHIO U PaCcIlO3HABAHUIO Fa30B.

Opzanuueckue eéewjecmea (12 u)

BemectBa opranuyeckue M HeopraHudeckue. [IpyuumHBl MHOrooOpa3usi OpPraHMYECKHUX COEAMHEHUI.
BanentHoCTh. XMMHYECKOE CTPOEHHE OPraHMYECKUX COeIMHEHUH. MoekynspHble U CTPYKTypHbIE (HOPMYJIbI
OpraHMYecKUX coeAuHeHuil. ['omosormueckuil psn mnpenenbHbIX y/B. Panukanbl. M3oMepsl U u3zomepus.
®u3nyecKue 1 XMMHUYECKHE CBOMCTBA. MeTaH M 3TaH: CTPOEHUE MOJIEKYIL. ['opeHne MeTana u taHa. [I[pumenenne
MeTaHa. XHMMHYECKOE CTPOCHME MOJEKYJbl dTuicHA. [[BoitHas cBsA3b. B3aumoneicTBue sTwieHa C BOJOM.
[Honumepuzanus stuiena. [lonustunen u ero 3HayeHue. IloHsATHE O MpeneIbHBIX OJHOATOMHBIX CIHMpPTaxX Ha
IpUMEpE METaHOJIa M 3TaHoJa. TpexaTOMHBINM cnupT MMLepuH. OKHUCIEHHE ATHJIOBOIO CIUPTa B YKCYCHBIN
anprerun. llonarue o6 ampaermpax. OxucineHue anplaerujia B KUCIOTY. OJIHOOCHOBHBIE HENPEEIIbHbBIE
KapOOHOBBIE KUCIIOTHI Ha NIpUMepe YKCyCHOM KucioThl. Ee cBoiicTBa u nmpuMeHeHune. CreapHHOBasi KUCIOTa Kak
IPEJICTaBUTEINb KUPHBIX KapOOHOBBIX KHUCIOT. Peakius srepudukanuu. [lonstue o cioxubix 3¢upax. Ilonarue
00 amuHOKHcO0Tax. Peakunu nmonukoHaeHcauu. benku, ux crpoeHue u ouonorudeckas poib. IlenTunHas cBA3b
u nonunentuasl. IlepBuynHas cTpykrypa OenkoB. buonormueckue ¢ynkuum OenkoB. CBoiicTBa O€IKOB H
KadyecTBeHHbIEe peakuuu Ha Oenku. [lonstue 06 yrnmeBonax. I'miokosa. Ee cpoiictBa m 3Hauenue. Kpaxman u
nemnono3a. x Ouonornyeckass poisb. [lomumeps! npupojHble M CUHTETHYECKHe. Peakuny nmomumepuszanvu M
noJukoHaeHcauuu. Ilmactmaccel W BOJIOKHA. 3aKkpeIUIeHME M CUCTeMarTh3anus 3HaHuil. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7au.

3akpennenue (6u)

O06o001eHne, 3akpelyieHue W cHucTeMaTu3alusi 3HaHUM 1o Kypcy xumuu 9 kiacca. IloBTopenue
npoiaeHHbix TeMm: Ilepumonnueckuit 3akoH u Ilepumonnueckas cucreMa, BUABI XMMHUYECKMX CBSI3€H M THUIIBI
KPUCTAIJIMYECKUX PpEIIeTOK, THUIbl XUMHYECKUX peakUuid, KJIacchl XMMHYECKHUX coenuHeHui. Pemenue
9KCIIEPUMEHTAIBHBIX 3aJa4, PELIEHUE YPaBHEHUN PEAKIIHil.

Mesicnpeomemmnwie ceasu

Peanmusanus MexXnpeaMETHBIX CBSI3€d NpPU HW3YyYEHWH XUMHHM B 8 M 9 Kjacce OCYHIECTBISETCS 4epe3
UCTIONIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHITHU, TaK U TOHSITHH, SBISIFOIIMXCS CUCTEMHBIMU IS
OTJIEbHBIX MPEIMETOB €CTECTBEHHO-HAay4yHOro HHkiIa OOIne ecTeCTBEeHHO-HAYYHbIE MOHSATHUS: HAYYHBINH (axT,
TUIOTEe3a, 3aKOH, TEOpHs, aHajiu3, CHHTE3, KiIacCU(pUKAIMs, MEePHOJUYHOCTh, HAONIIOIEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, H3MEpPEHHE, MOJEeNb, SBJIEHUE, NapHUKOBBIN 3d¢dekT, TexHojorus, MmaTepuansl Duzuka:
MaTepusi, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKHUI 3aps,
MIPOBOJAHMKH, MOJYIPOBOJHUKH, JUIIEKTPUKH, POTOIIEMEHT, UHIUKATOP, BELIECTBO, TEJNO, 00BbEM, arperatHoe
COCTOSTHUE BEIIIECTBA, T'a3, pACTBOP, PACTBOPUMOCTbD, KpUCTAILTNYECKas peIIéTKa, CIIIaBbl, (PU3MUYECKHE BETUIHHEI,
€MHUIIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, MIaHeThl, 3B€3/1b1, ConHue. buonorus: ¢gorocunres, IpixaHue,
ounoctepa, FIKOCUCTEMA, MUHEPAIbHBIE YIOOpEHUS, MUKPOIJIEMEHThI, MaKpO3JIEMEHTHI, TUTATEIbHBIC BEIICCTBA
['eorpadusi: atmocdepa, runpochepa, MUHEpANbl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOMAaeMble, TOIJIMBO, BOIHBIC
peCypCBl.

Ilinanupyemble pe3yabTaThl 0CBOEHHUS Y4eOHOI0 NpeaMeTa

Jluunocmmuuie pezyromamot Qo0yuarowuiica nOayUuUm 603MOHCHOCHb 0 (POPMUPOBAHUA CN1EOYIOUIUX
auunocmuvix YY/I:

. orpeziesieHue MOTUBALIMU U3y4eHHUsl yueOHOro MaTepuara;



* OLICHMBAHWC YCBAWMBACMOI'O yqeGHoro Marcpuajia, HCXOAd H3 COUUAJIBHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

. MOBBIIIIEHHE CBOET0 00pa30BAaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTHM K H3YUYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHH, CBSI3aHHBIX C PA3BUTUEM XUMHHU U OOLIECTBA;

. 3HaHME IIPABWJI IOBEACHUS B YPE3BbIYANHBIX CUTYALIUSX;

. OLIEHUBAHHE COLMAIIBHOM 3HAYMMOCTHU IpOdeccuil, CBA3aHHBIX C XUMUEH;

. BJIaJICHHE MpaBUJIaMH 0E30IaCHOTO OOpPAIICHUsI ¢ XUMHUYECKUMH BEIIECTBAMU U 0OOPYIOBaHUEM,

MPOSIBIICHUE SKOJIOTHUYECKON KYJIbTYPHI.
Memanpeomemmnuwle pe3yibmamaot

PeryasiTuBHble

Obyuarowuiica NOIYUUM 8O3MONCHOCT O/ POPMUPOBAHUS Ce0YVIOWUX peyaamusHulx Y V/]:

. HesenoiaraHie, BKIIIOYas MMOCTAHOBKY HOBBIX IleNieHd, MpeoOpa3oBaHHME MPAKTUYECKOW 3amadu B
MO3HABATEIIbHYIO, CAMOCTOSITEIILHBINM aHAINM3 YCIIOBUN JOCTHKCHHUS 1IE]IM Ha OCHOBE yU€Ta BBIJCIICHHBIX YIUTEIIEM
OpPUEHTHUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHae;

. TUTAHUPOBAHKE ITYTH JOCTHIKCHUS TICTICH;

. YCTaHOBJICHHE IIENIEBbIX IPHOPUTETOB, BbIICJICHIE allbTEPHATUBHBIX CIIOCOOOB JTOCTHKEHHUS LIETH U
BBIOOp HamOomee 3hPEeKTUBHOTO cITOcO0a; * YMEHHE CAMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMsI M YIPABISATH
UM; * yMEHHUE MPUHUMATh PEUICHUS B MPOOIEMHON CUTYaIUH;

° IIOCTaHOBKa y‘I€6HBIX 3aaa4, COCTaBJICHUC ITJIaHa U ITI0CJIC10BATCIIbBHOCTH I[GﬁCTBPIfI;
° OpraHr3anusa pa60qero MCCTa IIPU BBIMMOJHCHUU XUMHUYCCKOI'O 3KCIICPUMCHTA,
® IMPOTrHO3UPOBAHUEC PC3YJILTATOB O6y‘-IeHI/I$I, OLCHMBAHHWEC YCBOCHHOI'O Marcpurajia, OICHKAa Ka4CCTBa

U YpPOBHs IOJYYEHHBIX 3HaHUI, KOppeKLus IUlaHa U criocoba JeicTBus npu HeodxoaumocTH. [lo3HaBarenbHble
OOyuarouuiics HOTYYUT BO3MOXKHOCTB [T (DOPMUPOBAHHS CIEAYIONINX MTO3HABaTeNbHBIX Y Y 1:

. IIOUCK U BbIJIeJICHHE HH(POPMALIUY;

. aHaJu3 yCIOBUU U TpeOOBaHUM 3a7auu, BEIOOP, COMOCTABICHUE U 0OOCHOBAHUE CITOCO0A PEIICHUS
3a]a4uu;

. BbIOOp HambOosnee 3()PEeKTUBHBIX CHOCOOOB pELICHUS 33Jauyd B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHI;

. BBI/IBJKEHUE U 000CHOBaHHE TUIIOTE3bI, BBIOOp crioco0a e€ MpoBEpKH;

. CaMOCTOSITEJIbHOE CO3/IaHUE aJTOPUTMA JEATENbHOCTH HPU PELICHUH MpPoOJeM TBOPYECKOTO U
MIOMCKOBOI'O XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;

. OTIMCBIBAaHUE CBOWCTB: TBEPJBIX, )KUJKUX, Ta3000pa3HBIX BEUIECTB, BBIJCIICHUE HX CYIIECTBEHHBIX
HPU3HAKOB;

. M300paK€HHE CcOoCTaBa IMPOCTEHIIMX BEIIECTB C MOMOILBI0O XUMHUYECKUX (OPMYNI M CYUIHOCTHU
XUMHUYECKHX PEaKLUil ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHI;

. npoBeJieHNe HaOMIOJEHHM, ONMUCaHHe NPU3HAKOB M YCJIOBUM TEUYEHMsS] XHMUYECKUX peaKIuil,

BBITIOJITHCHUC XUMHYCCKOI'0 ISKCICPUMCHTA, BBIBOABI HAa OCHOBC aHaJIM3a Ha6J'IIOI[eHPII>i 3a OJKCIICPUMCHTOM,
PEICHUE 3a/1a4, ITOJTYUCHUC XHUMHYICCKOMN I/IH(i)OpMaHI/II/I M3 pa3INYHbIX HCTOYHHUKOB,

. YMEHHUE OpTraHU30BbIBATh UCCIIEJOBAHUE C 1EJIbIO TPOBEPKU THIIOTE3;

. yMEHUE JeNIaTh YMO3aKIIOUeHUS (MHAYKTHBHOE | 110 aHAJIOTHUH) U BBIBOJIBI;

. yMeHHEe OOBEKTHBHO OILIEHWBAaTh WHGPOPMAIMIO O BEHIECTBAX W XHWMHUYECKUX IIpolleccax,
KPUTHYECKH OTHOCUTHCS K TCEBIOHAYIHON WH(POpMAIUH.

Kommynukamugnuie

Obyuarowuiicst oYUM 803MONCHOCIb OJ1s1 POPMUPOBAHUS CLEOVIOUUX KOMMYHUKamuenvix YV]]:

. MOJIHOE W TOYHOE BBIPAXKEHHME CBOMX MBICIEM B COOTBETCTBUM C 3aJadyaMH M YCIOBUSMHU
KOMMYHUKAIIHH;

. aJICKBaTHOE MCIOJIb30BAaHUE PEUYEBBIX CPEJCTB IJIsl Y4acTHsl B AUCKYCCHUU U apryMEHTAalluu CBOEU

TIO3HIINY, YMEHHE MPEICTABISATh KOHKPETHOE COJEpKaHUE C COOOIICHUEM €ro B MHCbMEHHON M YCTHOH (opme,
orpezieNieHue crmoco00B B3aUMOICHCTBHS, COTPYTHUYECTBO B IOUCKE U cOOpe HHPOpMaIuy;

. ompeneseHne Croco00B B3aUMOJIEHCTBUS, COTPYIHUYECTBO B TMOUCKE W cOope uHGOpMAIIHH,
y4JacTHe B JUaJiore, INIaHUPOBAaHUE OOIIUX CIIOCOO0B padOoThI, MPOSBICHUE YBAKUTEIBHOTO OTHOIICHUS K APYTHM
yUaIIAMCS;

® OIIMCaHUuEC COACPIKAHUSA BBITIOJIHACMBIX ﬂeﬁCTBHﬁ C IICJIBIO OpPUCHTUPOBKHA B
NPEIMETHONIPAKTHYECKON ACSITEITbHOCTH;



® YMCHUSA YYUTBHIBATH PA3HBIC MHCHHA U CTPEMHUTBHCA K KOOpAWHAIIUKU PaA3JIAYHBIX HO3I/II_[I/H>'I B
COTPY/IHUYECTRBE;

. dbopMynupoBaTh COOCTBEHHOE MHEHHE W TO3UIMIO, apTyMEHTHPOBATh U KOOPAMHHPOBATH €€ C
HO3ULMSAMH MAPTHEPOB B COTPYAHUYECTBE MPHU BBIPAOOTKE OOIIEr0 PEIIEHUsI B COBMECTHOM JEATEIbHOCTH;

. OCYIIECTBIISAITh ~ B3aUMHBIH  KOHTPOJIb W  OKa3blBaTh B  COTPYJHHYECTBE HEOOXOAMMYIO
B3aMMOIIOMOUIb;

. IUTAHUPOBATh OOIIME COCOOBI pabOThI; OCYHIECTBIATh KOHTPOJIb, KOPPEKLHUIO, OICHKY ICHCTBUI
napTHépa, yMeTb yOeK1aTh;

. UCITIOJIb30BaTh Aa/IeKBATHBIC S3bIKOBBIE CPEICTBA JUISI OTOOpPAXEHUS CBOMX UYBCTB, MBICIEH,

MOTHBOB M MOTpEOHOCTEHN; 0TOOpakaTh B peuH (onucaHue, OOBbSICHEHUE) COJIEPKAHUE COBEPIIAEMBbIX JEHCTBHIH,
KaK B (hopMe TPOMKOI COLMAIM3UPOBAHHON PeUH, TaK U B (hopMe BHYTPEHHEW peuH;

. pa3BUBATh KOMMYHUKATHBHYIO KOMIIETCHLHIO, MCIOJIb3ys CpPEICTBA YCTHOW M IMCbMEHHOU
KOMMYHHKAIIMH TpU paboTe ¢ TeKCTaMH y4eOHHKA M JOTIOJHUTEIHHON JTUTEPaTypOid, ClIpaBOYHBIMHU TaOIUIIAMH,
IPOSIBJIATH TOTOBHOCTh K YBaXXEHUIO HHOW TOUKH 3pEHUS NIPU 00CYKACHUU PE3YIbTaTOB BHINOJIHEHHON PaOOTHI.

Ilpeomemnwvimu pesynomamamu uzyueHus npeomema «Xumusa» 6 8 Knacce agnawomca cueoyioujue
yMmenus:

1. B nosnasamenvhoti cghepe:

JaBaTh OMNpEIENICHUS W3YUYEHHBIX TOHSATUH: BEIIeCTBO (XMMHUYECKHUW DIEMEHT, aTOM, HOH, MOJIEKYyJa,
KPUCTALTMYECKAs PEIISTKA, BEIISCTBO, IPOCTHIC M CIOXKHBIC BEIIECTBA, XMUMHUYECKas (popMysia, OTHOCHUTEIbHAS
aTOMHAasi Macca, OTHOCUTEIbHAs MOJIEKYJSIpPHAs Macca, BAJIEHTHOCTb, OKCU/bI, KHUCJIOTHI, OCHOBaHMS, COJIH,
aM(pOTEepHOCTh, HHIUKATOP, IEPHOAMUSCKUAN 3aKOH, IEPUOJUIECKasi CUCTEMA, ITepruoIudecKas Tabauma, H30TOIbI,
XUMHYECKast CBSI3b, DSJEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCIEHUS, SJEKTPOJIHUT); XHUMHUECKas peaxius
(XMMHYECKOE YpaBHEHUE, TE€HETUYECKAasl CBS3b, OKUCICHUE, BOCCTAHOBIICHUE, AICKTPOJIUTUYECKAS TUCCOIUAIINS,

CKOpOCTh XUMHUYECKOH peakuun);
ONMUCHIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO IPOBEJIEHHBIE SKCIIEPUMEHTBI, HCIOJB3Ysl AJIL 3TOro
€CTECTBEHHBIN (pycckui, POHOIN) SI3BIK " A3BIK XMMMY;
* OIKCHIBaTh U pa3iMyaTh MU3YYEHHBbIE KJIACChl HEOPraHMYECKUX COEIMHEHUI, NMPOCThlE U CIOXKHBIE BELIECTBA,
XUMHUYECKHE peakuuu;
KJIaCCU(UIIPOBAThH M3Y4YECHHbIE OOBEKTBI u SBJICHUS;

* HaOJII0J1aTh IEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO POBOJMMBIE ONBITHI, XUMHUYECKHE PEAKLIMH, TPOTEKAIOIINE B
Ipupoe " B ObITY;

JenaTh BBIBOABI W YMO3AKJIIOUEHHS W3 HAONIOJNEHWH, W3YYCHHBIX XUMHUECKHUX 3aKOHOMEPHOCTEH,
IMPOrHO3UPOBATH CBOMCTBa HCU3YYCHHBIX BCIIIECCTB 110 AHaJIOTNU co CBOMCTBaMU HN3YUCHHBIX;
* CTPYKTYpUPOBaTh U3YUCHHBIH MaTepHall U XUMHUYCCKYIO MH()OPMAIIHIO, TOJTYUYECHHYIO U3 APYIHX UCTOYHHKOB;
* MOJICTUPOBATh CTPOCHHE aTOMOB DJIEMEHTOB MIEPBOTO — TPETHETO MEPHOIOB (B paMKax U3YUEHHBIX MOJIOKECHHUH
teopun 3. Pesepdopna), crpoeHne mpocTenmx MOJIeKyI.

2. B yennocmuo-opuenmayuoHHou cgepe:
aHAJIM3UPOBATh U OIICHUBATh MOCIEACTBHS AJI OKpY’Karoleil cpelbl OBITOBOW M MPOM3BOACTBEHHOMN
JesITeIbHOCTH YeJIOBEKa, CB3aHHOH C MepepaboTKOM BEIeCTB.

3. B mpyooeoti cghepe:
* MPOBOJIUTH XUMHUECKUI SKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuznedessimenbHOCmu:

* OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABJICHUSAX, OKOTAX U APYTUX TpaBMax, CBS3aHHBIX BEIIECTBAMHU U
1a00paTOPHBIM 000PYIOBAHUEM.

OTHMCHIBATh CBOMCTBA TBEPBIX, KHUAKHX, Ta3000pa3HbBIX BEUIECTB, BBIACISAS UX CYIIECTBEHHBIC MPU3HAKH,

* XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOEHUIO U CBOICTBaM, YCTaHaBIMBAaTh MPUYHUHHO-
CJIEJICTBEHHBIC CBSI3HM MEKIY JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHH «aToM», «MOJIEKYIa», «XUMHUYECKUH SIEMEHT»,
«IIPOCTOE BEILIECTBOY, «CIOKHOE BEIIECTBOY», «BAJICHTHOCTbY, UCTIONb3Ysl 3HAKOBYIO CUCTEMY XHUMHU;

* 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOMIIbI0 XUMHUYECKUX (POPMYI U CYIIHOCTh XUMHUYECKUX
peakIuil C IOMOLIBI0 XUMUYECKUX YPABHEHUN;

* BHIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKK€ MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTA B COSTMHEHMSIX JIJIsl OLICHKH UX MPAKTUYECKON 3HAUMMOCTH;
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* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUSI, KUCJIOTHI, COJIN;

* KJ1accU(UIMPOBATH OKCUIBI 1 OCHOBAHMUS 110 CBOMCTBAM, KHUCJIOTHI U COJIU TI0 COCTaBY;

* [I0JIb30BATHCSA JTA0OPATOPHBIM 000PYJOBAHUEM U XUMUYECKOH MOCYA0H;

* IPOBOJUTH HECJIOXHbIE XMMHUYECKHE ONBITHI W HaOMIOJEHHsS 3a W3MEHEHHUSMHU CBOWCTB BEIIECTB B
npolecce MX MpeBpalleHuil; COOM0IaTh MpaBWia TEXHUKHM OE30MAaCHOCTH TPU MPOBEACHUM HAOMIONEHUH H
OIIBITOB;

* pa3nuyaTh OSKCIEPUMEHTAJIBHO KHUCJIOTHI W HIENOYM, IMOJB3YSACh WHIUKATOpaMHU; OCO3HaBaTh
HEO00XO0UMOCTh COOII0eHHS Mep 0€30IIacCHOCTH IPU 00pAIICHUHN C KUCIOTaMH U [IEJI0YaMHU.

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. 1. Mennaeneena;

* OIIUCBIBATh U XapaKTEePHU30BaTh TAOINYHYIO (HOPMY NEPUOANYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SAEP U PACHPEICIICHUE YUCIA 3JEKTPOHOB I10 IEKTPOHHBIM CIOAM
ATOMOB XMMHMYECKHUX 3JIEMEHTOB MaJIbIX IEPUOI0B NEPUOINYECKON CUCTEMBI, a TAKKE KaIUs U KaJbLIUS,

* pa3nuyaTh BHUJIbI XUMUYECKOW CBSI3U: MOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEIOJISIPHYIO U
METaJUIMYECKYIO;

* 1300pakaTh 3JEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMHUYECKUMH CBSA3SIMH PAa3HOTO
BUJIA;

* BBISIBJISITh  3aBUCUMOCTh CBOWCTB BEIIECTB OT CTPOCHMSI UX KPUCTAUIMUECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTh XUMHUYECKHUE BJIEMEHTbl U UX COEAMHEHMS Ha OCHOBE IIOJIOKEHUS JJIEMEHTOB B
NEPUOANYECKON crcTeMe U 0COOCHHOCTEH CTPOSHUS! X aTOMOB;

* XapaKTepU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUEHUE NEPUOAMUYECKOIO 3aKOHA U NEPUOANYECKOM
cuctembl xumuueckux osneMeHToB J[. M. MenneneeBa; ¢ OOBSCHATH CYTh XHMMHYECKHUX TIPOIIECCOB U UX
NPUHIUIHAIBHOE OTINYME OT PU3UIECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIUH;

* YCTaHABJIMBATh IPUHAIJICKHOCTh XMMHUYECKOM peakuuu K OINpeAeNEéHHOMY THUIy IO OJHOMY U3
KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) [0 YHCIy M COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEaKiuu (peaxiuu
COCIMHEHUS, PA3JI0KEHHUS, 3aMeIIeHUs] U OOMeHa); 2) MO BBIACICHUIO WJIM TOTJIOMICHUIO TEIUIOTHl (peakiuu
9K30TEPMUYECKUE M HHAOTEPMHUYECKHE); 3) IO U3MEHEHHIO CTENEHEeH OKHUCIEHHs XMMHUYECKHX D3JIEMEHTOB
(peakuuu OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE); 4) M0 oOpaTUMOCTH mporecca (peakuuu oOpaTuMble H
HEoOpaTHMBIE);

* COCTABJIATh yPABHEHUS DJIEKTPOJUTHYECKON JAMCCOIMAIMM KHUCIOT, IIEeJI04Yel, coJjied; TMOJHbIE WU
COKpAIllEHHbIC HOHHBIE YPABHEHUS peakIuii 0OMeHa; ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH;

* IPOTHO3UPOBATh NPOAYKTHl XHMHUYECKHMX peakuuil 1nmo Qopmynam/Ha3BaHUSM HCXOIHBIX BEILECTB;
OTIpeNIeNIATh UCXOJIHbIE BEIECTBA MO (hopMyaM/Ha3BaHHUSIM MPOAYKTOB PEAKIINH;

* COCTaBJIATh YPAaBHEHHUS pEaKUi, COOTBETCTBYIOLIUX IOCIEI0BATEIbHOCTU («IIETIOYKE») MpPEeBpaICeHUN
HEOPraHUYECKUX BEILECTB PA3IIMYHBIX KIACCOB;

* BBIIBJISITH B IIpPOLIECCE DKCIEPUMEHTa MNpPU3HAKH, CBUAETEILCTBYIOIIME O NPOTEKAHUM XHUMHUYECKOMN
peaxkuuu;

* IPAUTOTOBIIATH PACTBOPHI C ONMPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPENENATh XapaKTep Cpeapl BOJHBIX PACTBOPOB KHUCIOT M INEJIOYEM IO W3MEHEHUIO OKpPAacKH
WHAUKATOPOB;

* IPOBOJUTh KAUECTBEHHBIE PEAKLMH, IOATBEPXKAAIOIINE HAJIUYME B BOJHBIX pacTBOpax BELIECTB
OTJIEIbHBIX HOHOB

* OTpeETATh NMPUHAAJICKHOCTh HEOPraHWYECKHX BELIECTB K OJHOMY W3 HM3YYEHHBIX KJIacCOB/TPYII:
METaJIJIbl U HEMETAJUIbI, OKCH/JIbI, OCHOBAHHS, KUCIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIPENENSITh BAJICHTHOCTh U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBIATh (OPMYJIBl HEOPraHMYECKHMX COEAMHEHHH IO BaJIEHTHOCTSIM U CTENEHSIM OKHCIICHUS
3JIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIHIIe PACTBOPUMOCTH KUCIIOT, OCHOBaHHUM U COJIei;

* OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHMS (U3NYECKMX U XUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB
(MeTassIoB M HEMETAJJIOB) M UX BBICHUIMX OKCHIOB, 00pPa30BaHHbBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE IS TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XHUMHYECKHE CBOMCTBA, XapaKTEepHbIE IS KaXJOro M3 KJIacCOB HEOPraHWYEeCKHX
BEIIECTB: KHUCIOT, OCHOBAHUM, COJICH;

* IPUBOJIUTH IPHUMEPHI PEAKUUMN, MOATBEPKAAONIMX XUMUYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB:
OKCHIOB, KHCJIOT, OCHOBAaHHUI U COJICH;

* ONPEACINIATh BEIIECTBO-OKHUCINUTENb U BEIIECTBO-BOCCTAHOBUTENID B OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx;
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* COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIN OanaHc (A1 M3yUEHHBIX PEaKUuil) Mo MpeiosKeHHBIM
CXEMaM peaKIuii;

b HpOBOIII/ITb na60paTopHHe OIIBITHI, HOIITBCp)KIIaIOH_II/Ie XUMHUYCCKUEC CBOﬁCTBa OCHOBHBIX KJIACCOB
HEOPTraHWYECKHUX BEIECTB;

IIpeomemnvimu pezyiomamamu uzydyeHus npeomema «Xumusa» 6 9 Knacce aenawmca ciedyroujue
ymeHusn:

1. B nosnasamenvhotui cghepe:

© JlaBaTh OIpPEICIICHUs] W3YYEHHBIX MOHSTHI: BEIIECTBO (XMMUYECKUM 3JIEMEHT, aTOM, MOH, MOJEKYyJa,
KpUCTAJIJIMYECKAasi pPelleTKa, BEIIEeCTBO, MPOCThIE U CIOXKHBIE BEIIeCTBa, XUMHUUYecKas (GopMylia, OTHOCUTEIbHAs
aTOMHasi Macca, OTHOCHTENIbHAs MOJIEKYJsipHasi Macca, BaJIGHTHOCTh, OKCH[IbI, KUCJOTHI, OCHOBAaHMS,  COJH,
aM(pOTepHOCTb, UHIUKATOP, NEPUOANYECKUN 3aKOH, IEPHUOJUUECKas CCTeMa, epuoarndeckas Tabauna, H30TOIbL,
XUMHUYECKast CBSI3b, DJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCICHUS, OJJIEKTPOJUT); XUMHUYECKas peakius
(XMMUYecKoe ypaBHEHUE, T'€HETUYECKas CBSA3b, OKUCICHUE, BOCCTAHOBIIEHHUE, SJICKTPOIUTUYECKAS AUCCOIHAITHS,

CKOpPOCTH XAMHYECKON peaKkiumn);
OMKCHIBaTh JEMOHCTPALIMOHHBIE W CAMOCTOSITEIBHO IPOBENCHHBIE SKCIEPUMEHTBI, HCIOJIB3YS ISl 3TOTO
€CTECTBEHHBI (pycckuit, POJHOM) SI3BIK 51 SI3BIK XMW,
* ONKCHIBATh M PA3JIMYaTh U3YUYEHHBIE KJIACChl HEOPraHMYECKUX COEIMHEHUM, MPOCThIE U CIOKHBIE BELIECTBA,
XUMHYECKHE peaKuuu;
KJIacCU(UIUPOBATH U3Y4YCHHBIE OOBEKTHI u SIBJIICHMS;

- HAOJIIOAAaTh AEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOAUMBIC OIBITHI, XHMUYECKHUE PEAKIINH, IPOTEKAIOIINE B
pupoje u B OBITY;

ACJIaTb BBIBOALI W YMO3AKIIIOYCHHA U3 Ha6J'IIOI[CHI/II71, HN3YUCHHBIX XHMHUUYCCKHUX SaKOHOMepHOCTef/'I,
NPOTHO3UPOBATh  CBOWMCTBA  HEM3YYEHHBIX  BEMIECTB MO  AaHAIOTMM CO  CBOMCTBAMHM  HM3YYEHHBIX;
* CTPYKTYpUpPOBATh M3YyUEHHBIM MaTepuan U XMMHUUYECKYIO0 MH(OpMalMIO, TOJYyYEHHYI0 U3 JIPYIMX MCTOYHUKOB;
* MOJICIUPOBATh CTPOECHHE aTOMOB JIEMEHTOB IIEPBOT0 — TPETHETO MEPUOIOB (B paMKax M3y4EHHBIX MOJIOKEHUN
teopun 3. Pesepdopna), crpoenne npocTenimx MoJIeKyl.

2. B yenHocmuo-opuenmayuoHHou cgepe:
aHAIIM3UPOBATh U OICHUBATh MOCIEACTBHS A OKPYXKaIOIIeH cpelabl OBITOBOW M MPOM3BOACTBEHHOMN
JIeSTeTbHOCTH YeJI0OBEKa, CBSI3aHHOM C TIEpepadOTKOM BEIIECTB.

3. B mpyoosoti chepe:
* IPOBOJUTH XUMUYECKUIN IKCTIEPUMEHT.

4. B cgpepe bezonachocmu dHcusHedessmebHOCmL:

* OKa3bIBaTh MEPBYIO IMOMOIIb NPU OTPABJICHUSX, 0)KOTAX U JPYTUX TpaBMax, CBSA3aHHBIX C BEUIECTBAMH U
1a00paTOpHBIM 000PYIOBAaHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoxa OcHogHble 8UObL OeameTbHOCHU Hcnonvzosanue
paszoena odyuarwuxcsa obopyoosanusn
uenmpa «Touka
Pocmay
Beeoenue (5u) | 1.Ilpeomem xumuu. | Ciymianvue oObsICHEHUH yauTes.
Bewecmsa. CamocrosTenpHas paboTa ¢ yUeOHUKOM.

O0bscHeHUE HAOIIOJAEMBIX SIBJICHUM.

2.Ilpespawenus
sewecms. Ponv xumuu 6
JHCUBHU YeTloBeKa.

Pabota ¢ pa3maTOYHBIM MaTepUaAIOM.
Caymanue oObsSCHEHUN YUUTEIS.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.

3.Kpamxuii ouepk | Caymanue oObICHEHUN YUUTEIS.
ucmopuu pazsumus | CamocTosTeNbHas paboTa ¢ y4eOHHKOM.
Xumuu. OT1bop ® cpaBHEHHME Marepuana I0

HECKOJBKHUM HUCTOYHHKAM.
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4.11CX2 J[.U. | Cnymanue oObsICHEHUN yUUTEIIs. Jatuuk BBICOKOM
Menoeneesa. 3naxu | CamocrosTenbHas pabora ¢ yueOHUKOM. | Temmneparypbl,  Jlatumk
Xumuueckux snemenmos. | Pabora ¢ Tabnuieit Menaeneena. TeMIepaTypbl
Pabora ¢ kaproukamu. TUTATUHOBBIN
5. Xumuueckue
AHanu3 GopMyiL.
Gopmynsi.
OmuocumenvHas Pemenne TEKCTOBBIX KOJIHYECTBEHHBIX U
AMmMOMHAsL u | KAUCCTBCHHBIX 3a1a4.
MONEKYAAPHAA MACCHL. CJIYH_IaHI/Ie 00BSICHEHHI YUUTCIIA.
Pabota B mapax.
Pabora B rpymmax.
Amomul 1. OcHosHvie ceederust o Jatamk
PaGora ¢ pa3naTouyHbIM MaTepHAaIOM. .
XUMUYECKUX | cmpoeHuu amomoe. . BBICOKOW TEMIIepaTyphl,
Craymanue oObCHEHUN YUUTEIS.
INeMeHmos Hzomonwi. Jlatuuk ~ TeMmmeparypbl
CamocTosiTenbHast paboTa ¢ y4eOHUKOM. .
(8u) TUTATHHOBBIH
2. Cmpoenue | Cinymanue oObICHEHUH yuuTes.
anekmponHbix  obonouex | CamocTosdTenbHas padoTa ¢ yueOHUKOM.
amomos. Hsmenenue | Pabora ¢ Tabnuneit Menaeineesa.
yucia anekmponos Ha | Pabora ¢ KapTouKamu.
BIYV. PaGora B mapax.
Pabora B rpymmax.
3. Honnasa ceazv. Caymanue oObsCHEHUN yUUTes.
Pemrenune mocraBneHHbIX 3a1a4.
PaGora ¢ yueOHUKOM.
Pabora B mapax.
Pabora B rpynmnax.
4. Bzaumooeiicmsue | Caymanue oObICHEHUN YUUTENS.
amomoe anemenmos- | Pabora ¢ Tabnuiieii MeHeneesa.
HemMemanios Mmedncoy | Pemienune 3aau.
co6ol. Pa6ora B mapax.
Pabota y nocku.
5. Koesanenmmnas
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
XUMUYECKAs CBA3b. .
Caymanue oObsCHEHUN YUUTEs.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
6. Memannuueckas
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
XUMUYECKAsl CBA3b. .
Crnymanue 0ObSICHEHUN yUUTENS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
7. Obobwenue u | Pabora B mapax.
cucmemamusayus 3uanuii | Pabota B rpymnmnax.
Pemenue 3amau.
[IpoBepka nonyyeHHBIX 3HAHUU.
IToaroroBka Kk KOHTPOJIBHOM padoTE.
8.Konmponvnas paboma | Pemenue 3aanuii KOHTPOJIBHOM pabOTHI.
No .
IlIpocm 1. IIpocmvie sewecmea — aTYUK BBICOKOI
pocntbie P W Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM. A
eeuecmea Memanivl U HemMemauvl. . temreparypbl, JlaTumk
. | Caymanue oObICHEHUN YUUTEs.
(7w Ananus KOHMPOTLHOU TEMIIepPaTyphI
CamocrodrenbHas paboTa ¢ yueOHUKOM. .
pabomui. IUTATHHOBBIN -
AHanu3 ommooK.
. U3MEPEHUE TeMIIepaTyphl
AHanu3 KOHTPOJIBHOH paboThI. p patyp
NEPEX0JI0B aNIOTPOIHBIX
Pabora Hajg ommoOkamu. o N
MO (pHUKAIMN Cephl;
Pemrenue 3agauq. A 1 PR,
U3MEpEeHHEe TeMIepaTyphbl
TUIaBJICHUS BEIIECTB.
2. Konuuecmeso | Ananusz popmyi.
sewecmaa.

Pemenne TEKCTOBBIX KOJMYESCTBEHHBIX H
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KaueCTBEHHBIX 3a]1ay.
Crnynranve 0ObsICHEHUN yUUTEIIS.

3. Pewenue 3a0au .

AHnanu3 GopMyL.

PemreHne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a]1a4.
Caymanue oObsSCHEHUN YUUTEIIS.

4. Monsapnoviti  0bvem

2d3086.

AHanu3 GopMyi.

PemreHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX 3a/1a4.
Caymanue oObSCHEHUN YUUTEIIS.

5. Pewenue 3a0au.

AHanu3 GopMyiL.

Pemienue TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Craymanue oObsSCHeHUN YIUTEISL.

6. Obobwenue u
cucmemamu3ayusi 3HAHUL
no enase  «lIpocmuie
sewecmaay.

Pabota B mapax.

Pabora B rpymmax.

Pemenue 3amau.

[IpoBepka nosy4yeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM paboTe.

7. Konmponvnas paboma
No 2.

Pemenue 3ananuii KOHTPOIBLHOU PAOOTHI.

Coeounenusn
XUMUYECKUX
9/1eMEHM 08
(15 u).

1. CmeneHnv oxucnenus.
Ananuz KOHMPONbHOU
pabomei.

Caymranue oObsSCHEHUN YIUTEIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
Pabora ¢ Tabnuneit Menaeneena.
PaGora ¢ kaproukamu.

2. Baocuetiwiue Kiaccwl
OUHAPHBIX COEOUHEHUI .

Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Caymanue oObsCHEHUN YUUTENs.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

3. OcHosanusl. Pabora ¢ pa3naTouHbIM MaTepHaIOM. Hatuuk pH
Caymanue oObsCHEHUN YUUTENs.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
4. Ob6o6wenue u | Pabota ¢ pa3aTOYHBIM MaTepUaIOM.
cucmemamuzayus Pemenne 3amau.
3HAHUII. 3aKkpernIeHue 3HaH!ui 110 TEME.
5. Kucnomui. Crnymanue oObSICHEHUN yUUTEIS. Hatuuk pH
CamocrodrenbHas paboTta ¢ yueOHUKOM.
Otbop © cpaBHEHHE Marepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.
6. Obobwenue u | Pabota ¢ pa3aTO4HBIM MaTEpPUATIOM.
cucmemamuzayus Pemenue 3anau.
SHAHUUL. 3akpernieHue 3HaHu| 110 TEME.
7. Conu. Caymanue oObsCHEHUN YUUTEIS. Hatuuk pH

CamocTosTenbHast paboTa ¢ y4eOHUKOM.
OT1bop u cpaBHEHHME Marepuaia Io
HECKOJBbKHUM UCTOYHHKAM.

8. Obobuwenue u
cucmemamu3ayusi
SHAHUIL.

Pabota ¢ pa3aTOYHBIM MaTEpUAIIOM.
Pemenue 3agau.
3akperieHue 3HaHUi 110 TEME.

9. Obobwenue u
cucmemamu3ayusi 3HAHUL
00  OCHOBHBIX  KIACCAX

PaGora ¢ pa3naTouyHbIM MaTEepHAIOM.
Pemenue 3anau.
3akperuieHUe 3HaHUM 110 TEME.

Heop2aHu4ecKux

geujecms.

10.  Kpucmannuueckue | Pabota ¢ pa3gaToyHbIM MaTepHUaIoM.
peuiemxu. Crnymranue oObsICHEHUN YUUTETIS.
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CamocrosTenbHas paboTa ¢ yueOHUKOM.

12. Yucmule sewgecmea u
cmecu.

Crnymanue oObSICHeHUI YUUTEIS.
CamocrosTenpHas paboTa ¢ yUeOHUKOM.
OTbop ® cpaBHEHHE MaTepuana IO
HECKOJIbKUM HCTOYHHKAM.

13. Maccosas u
obvemHas 001U
KOMNOHEHMO8 CMeECU.

Ananu3 popMmyiL.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnynranue oObsICHEHUH yUUTEIIS.

14. Pacuemwi, cessannbvle
C NOHAMUEM «O0JISY.

Ananu3 dpopmyi.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnynranue oObsICHEHUN yUUTEIIs.

15. Konmponvnas
paboma No 3.

Pemienue 3a1anuii KOHTPOIBHOU PAOOTHI.

H3menenus,
npoucxooauu
e c
eeujecmeamu
(12 u).

1. Dusuueckue senenus 6
Xumuu. Ananuz
KOHMPOIbHOU pAbOmbl.

Pabota ¢ pa3naToYHBIM MaTepUaIOM.
Caymanue oObsCHEHUH YUUTEIs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

2. Xumuueckue peakyuu.

Caymanue oObsCHEHUN YUUTEIs.
CamocrosTenbHas padoTa ¢ yueOHUKOM.
OT1Oop M cpaBHEHME Marepuaia IO
HECKOJIbKUM UCTOYHHKAM.

3. Xumuueckue | Ciymanue oObsICHEHUH yUnTeIs.
VpasHeHus. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEeHME MarTepuaiga IO
HECKOJIbKUM UCTOYHHKAM.
4. Pacuemui no | AHanu3z popmyi.
XUMUYECKUM
Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
VPABHEHUSAM.
KaueCTBEHHBIX 3ajau.
Caymanue oObsCHEHUH YUUTEIsL.
5. Pacuemui no | AHanu3z popmyi.
XUMUYECKUM
Pemenne TEKCTOBBIX KOIMYECTBEHHBIX U
VPABHEHUSAM.

KaueCTBEHHBIX 3ajau.
Caymanue oObsCHeHUN YUUTEISL.

6. Peaxyuu pasznoowcenusl.

Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

7. Peakyuu coeounenusi.

Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Cnymanue 0ObSICHEHUN yUUTENS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

8. Peaxyuu 3ameuierusl.

Cnymanue 0ObSICHEHUN yUUTENS.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
Otbop ® cpaBHEHHE MaTepHaia II0
HECKOJIbKUM MCTOYHHUKAM.

9. Peaxyuu obmena.

Crnymranve oObsICHEHUN YUUTETIS.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbéop © cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHMKAM.

10. Tunvr xumuueckux
peakyuii Ha  npumepe
CBOUCME B00WI.

Pabota ¢ pa3maTOYHBIM MaTepUaIOM.
Caymanue oObsSCHEHUN YUUTEIS.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.

11. Obobwenue 3uanuil
no meme «Mzmenenus,

Pabora B mapax.
Pabota B rpynmax.
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npoucxoosuue c

Pemenue 3amau.

gewecmeamuy. [IpoBepka mosrydeHHbIX 3HaHUH.
IToaroToBKa K KOHTPOIBHOM paboTe.
12. Konmponvnas | Pemenue 3a1anuii KOHTPOJIBHON pabOTHI.
paboma No 4.
Ilpocmeiimue | 1. Ilpakmuyeckas | Habmonenne  3a  JEMOHCTpAIHSIMH
onepayuu ¢ |paboma Nel. [lpuemvl | yauTens.
eewecmeamu | oopaujens ¢ | OObsicHeHHE HAOJII01aCMBIX SIBJICHHUI.
(Xumuyeckuit | 1a60pamopHvIM [TocraHnoBKa OMBITOB Ui AEMOHCTpaLUU
npakmukym) | obopyoosanuem. KJIaccy.
(5 u). Brinonnenue npaktuyeckoil paboThl.
2. Ilpakmuueckaa | Habmogenne  3a  neMoHcTpanusimu | JlaTuuk — TeMmeparypsl
paboma Ne?2 YUUTES. MJIATUHOBBIN
Habniooenue 3a eopsaweti | O0bsicHeHUE HAOTIOAACMBIX SBICHUH.
c68eyoli. [TocraHnoBKa OMBITOB I AEMOHCTpaLUU
KJIaccy.
Brinonnenue npaktuyeckoil paboThl.
3. Ilpaxmuueckas Jatuuk BBICOKOI
HabGmtonenue  3a  1eMOHCTpanusiMu
paboma Ne3 Ananus yamTeNs temriepatypsl, Jlatuuk
no46bl U 800bI. i . TEeMITepaTyphl
OObsicHeHNE HAOIIOHAEMBIX SIBJICHUIA. .
IUTATUHOBBIN —
ITocTraHoBKa OMBITOB I AEMOHCTpaLUU
U3MEpPEHHE TeMIleparyp
KJIaccy.
. Bl B MpoIecce O0ydeHHUs
BrinonHenue npaktudeckoii paboThl.
npreMaM  BBITIAPUBAHUS
BOABI W3  OOpasIoB
noussl. Jlatunk pH — pH
—M3MEpEHHE
BOJIOPOJTHOTO
MOKa3aTesst BBITSKKU
pacTBOpa MOYBBI
4. Ipaxmuueckas JaTtuuk BBICOKOH
HabGmtogenue  3a  JI€MOHCTpalUsIMH
paboma Ned . [lpuznaxu yunTess TeMIiepatypsl,  Jlatdauk
XUMUYECKUX peaKyull. i . TEeMIEPATypPhI
OObsicHEHNE HAOTIOHAEMBIX SIBJICHUIA. .
1aTMHOBBIN, J{aTunk pH
[locraHoBKa OMBITOB I AEMOHCTpaLUU .
— MPU3HAKU peaKIuid 1o
KJ1accy.
B . U3MEHEHUIO Cpelbl
BINIOJTHEHHUE MTPAKTUYECKON pabOTHI. .
(peakuus  HeWTpanuzail
15049
S. Ilpakmuueckas ONEKTPOHHBIE BECHI,
HaGmtogenne 32 JI€MOHCTpalUsMU
paboma Nos. — Habop naboparopuu
IIpucomoenenue i . A
OObscHeHre HAOII0JaeMBIX SIBJICHUU.
pacmeopa  caxapa U
. | IlocraHOBKa ONBITOB ISl IEMOHCTpALMH
pacuem e20 Maccoeou
KJIaccy.
001U 8 pacmeope. .
Brinonnenue npaktuyeckoil paboThl.
Pacmeopenue. | 1. Pacmeopenue. Jatuuk BBICOKOM
Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Pacmeopur. Pacmeopumocmo . TeMriepatypbl, JlaTauk
Crnymanue 0ObSICHEHUN yUUTENS.
Peakyuu geuyecms 8 ooe. TEeMIEPATypPhI
CamocrodrenbHas paboTa ¢ yueOHUKOM. .
UOHHO20 IUTATUHOBBIN - 1o
oomena. TOPEHUIO CKa3aHO BBIIIE,
Oxucaumensvu Hatuuk pH — 1pm
o- U3YYEHUU  KUCIOT |
eéoccmanoeum OCHOBaHUI (cpena
enbHble pacTBopa).
peaxyuu(1l JlaT4K 3JIEKTPONPOBOJI-
y) HOCTH - HU3yYcHHC
2. 3JIC. OcHogHule IIPOBOAMMOCTH
Pabora ¢ pa3naTouyHbIM MaTepHAaIOM.
noaooicenus TO/ pacTBOpOB

Caymanue oObsSCHeHUN YUUTEIIS.
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CamocrosTenbHas paboTa ¢ yueOHUKOM.

3. Honnvie ypasnenus.

Amnanuz popmyi.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1ay.
Crnynranue oObsICHEHUN yUUTEIIs.

4. Kucnomui, ux | Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Kaaccugpurayus u | Cinymanue oObsCHEHUH yuuTes.
ceoticmaa. CamocrosTenbHas paboTa ¢ yueOHUKOM.
5. Ocnosanus, ux

Pabota ¢ pa3aTOYHbIM MaTepUaJIOM.
Kaaccugpuxayust u .

. Craymanue oObCHEHUN YUUTEI.

ceoticmaa.

CamocrosrenbHas paboTa ¢ yueOHUKOM.
6. Oxcuowl, ux | Cnymanue oObSICHEHHH yUUTes.
Kaaccugpurayus u | CamocrosTenbHas paboTa ¢ yueOHUKOM.
ceoticmea. OT1bop ® cpaBHEHHME Marepuaisa Io

HECKOJIbKUM MCTOYHHUKAM.
7. Conu, ux | Cnymanue oObSICHEHUH yUUTEIs.
K1accuguxayus u | CamocrosTenpHas padoTa ¢ yUeOHUKOM.
ceoticmea. OT1bop ™ cpaBHEHHE Marepuaiza Io

HCCKOJBbKHMM HMCTOYHHKAM.

8. Tenemuueckas c6s3v

Pabota ¢ pa3naToYHBIM MaTepUaIOM.

MeHCOY Kiaccamu .

Caymanue oObsCHEHUN YUUTEIs.
seujecms.

CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
9. Oxucnumensro- | Cnymanue oObsICHEHUH yauTess.
80CCMAHOBUMENbHBLE CamocrosTenbHas paboTa ¢ yueOHUKOM.
peaxyuu. OT1Oop M cpaBHEHME Marepuaia IO

HECKOJIbKUM HCTOYHHUKAM.
10. Obobwenue u | Pabora B mapax.

cucmemamu3ayusi 3SHAHULL
no meme « Pacmeopenue.
Pacmeopur. Peaxyuu
uonno2o oomena. OBPy.

Pa6ora B rpymnmnax.

Pemenne 3anmau.

[IpoBepka nony4yeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTeE.

11. Konmponvnas
paboma No 5

Pemienue 3a1anuii KOHTPOJIBLHON PAOOTHI.

Ceoiicmea
971eKMPOUMO
6
(Xumuueckuii
npaKmukKym)

(44

1. Ilpakmuueckasn
paboma Ne 6. Houmuvie
peaxyuu.

Habmonenue 3a
VAUTEIIS.
OObsicHeEHNE HAOTIOAAEMBIX SIBJICHUIA.
[TocTaHOBKA OMBITOB IS JAEMOHCTPAIIUN
KJIaccy.

Brinonnenue npaktuyeckoil paboThl.

ACMOHCTpalusIMHU

2. Ilpakmuueckas
paboma Ne 7. Vcnosus
NPOMEKAHUS XUMUYECKUX
pearyuii medHcoy
pacmeopamu

INEKMPONUMO8 00 KOHYA.

Habmonenue 3a
VAHUTEJIS.
OObsicHeEHNE HAOTIOHAEMBIX SIBJICHUI.
[TocTaHOBKA OMBITOB IS JAEMOHCTPAIIUN
KJIaccy.

Brinonnenue npaktuyeckoil paboThlI.

ACMOHCTpalusIMU

JlaTuuk TEeMIIEPaTypbl
JIATUHOBBIN

3. Ilpakmuueckas
paboma Ne 8. Ceoticmea
KUCiom, OKCUO08,
OCHOBAHUIL U CcOJlel.

Habmonenue 3a
YUHUTEIIA.
OObsicHEHNE HAOTIOHAEMBIX SIBICHUI.
[TocTaHOBKa OMBITOB AJIA JEMOHCTPALUH
KJIaccy.

BrinonHeHne npakTudeckoi paboThl.

ACMOHCTpalusIMU

Haruuk pH

4. Ipaxmuueckas
paboma Ne 9. Pewenue
9KCNEPUMEHMATTLHBIX
3a0au.

HabGmiogenne 32 JI€MOHCTpalUsMU
YAUTEIIS.

OO0bscHeHrEe HAOIIOAACMBIX SIBIICHHIA.
ITocTaHOBKA OMBITOB IS JEMOHCTPAIUN
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KJIaccy.
BrinonHenne npakTudeckoi paboThl.

3akntouenue | 1.0600wenue u | Pabora B mapax.
(4u) cucmemamuszayus 3uanuti | Pabota B rpymnmax.
no yueonuxy xumuu 3a 8 | Pemenue 3amau.
Kaacc. IIpoBepka nosry4eHHBIX 3HAHU.
[ToaroroBka K KOHTPOJILHOM padboTeE.
2.0606uenue u | Pabota B mapax.
cucmemamuszayus 3uanuti | Paborta B rpymnmax.
no yuebHuxy xumuu 3a 8 | Pemenue 3amau.
Kuacc. [IpoBepka mosy4yeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOILHOM paboTe.
3. Hmoeosas | Pemenue 3agannii KOHTPOJIBLHON PaOOTHI.
KOHMPOIbHASL paboma no
xumuu 3a 8 Knacc.
4. Ananuz KoOHmpoabHOU | AHAIN3 OMIUOOK.
pabomul. Paboma Hao | AHamu3 KOHTPOJIBHOU pabOTHI.
owuodKamu. PaGora Hag ommbOkamu.
Pemenue 3amau.
Craymanue oObsSICHeHUN YIUTEISL.
9 KJIACC (68 YACOB)
Ha3zeanue Tema ypoka. OcHoeHble 8UObL OessmeIbHOCIU Hcnonvzoeanue
pazoena, ooyuarowuxcsa o0bopyooeanus
Kojsiuuecme ueumpa «Touka
0 uacoe Pocma»
Oobwan 1. Xapaxmepucmuxa | Ciymianue oObsICHEHUN yUUTETISI.
xapakmepucm | xumuueckozo onemenma | CamocTosiTeIbHas paboTa ¢ yueOHUKOM.
uka Ha OCHOBaHUU ezo | Pabora c Tabnuueir Menneneesa.
XUMUYECKUX | NOJOJICEeHUs 6 | Pabora c kapTouKkamu.
anemenmos (4 | Ilepuoouueckoti
u). cucmeme 1. u.
Memnoeneesa.
2. Xapaxmepucmuka | Crymianue OObSICHEHUN yUUTEIS.
xumuueckozo 9onemenma | CaMocTosiTebHast paboTa ¢ yIeOHUKOM.
Ha OCHOBAHUU ezo | Pabora c Tabnuieii Menaeneena.
NON0JCeHUs 6 | PaboTa ¢ kapTOYKaMH.
Ilepuoouueckoti
cucmeme 1. u
Menoeneesa.
3. Xapaxkmepucmuxa | Cryiianue 0ObsICHEHUN yIUTETIS.

XUMUYECK020 d]leMeHma
nO  KUCIOMHO-0CHOBHLIM
ceoticmeam o0bpazyemvlx
UM coeOuHeHuu.

CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
Pabota ¢ Tabmauieit Menneneena.
PaGora ¢ xaproukamu.

4. Ilepuoouueckuii 3aKoH
u Ilepuoouueckas
cucmema  XUMUYECKUX
2JIeMeHmMOo8 . u
Memnoeneesa.

Crnymanue oObSICHeHUN YUUTEIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
PaGora ¢ Tabnuieit Meneneena.
Pabota c kapToukamu.
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Memannot (13
u)

1. Ilonoorcenue
Memainios 6
Ilepuoouuecxoti
cucmeme J{.U.
Menoeneesa u cmpoenue
UX amomos.

Crnymanue oObSICHeHUN YUUTEIS.
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.
PaGora ¢ Tabnuieit Menaeneena.
Pabota c kapToukamu.

2. Xumuueckue ceoticmea | Pabota ¢ pa3aTogyHbIM MaTepUaioM. JaTuuk

Memanios. Caymanue oObCHEHUN YUUTEIS. TEMIEPATYPhI
CamocTosiTenbHas paboTa ¢ ydeOHUKOM. | IUIATUHOBBIN

3. lonyuenue memannos. | Caymanue 0ObSICHEHUN YIUTEIIS.

Koppo3zusa memannos. CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
OTtbop ® cpaBHEHHME Marepuaisa Io
HECKOJIbKUM MCTOYHHKAM.

4. [lJenounvie memannvl. | Ciaymanue OObSICHEHUN YIUTEIIS. Hatuuk
CamocTosTenbHas paboTa ¢ y4eOHUKOM. | TeMIepaTyphl
OTbéop W cpaBHEHHE MaTepuana IO | TUTATHHOBBIN

HCCKOJBbKHMM HCTOYHHKAM.

5. l]enounvie memannol.

Pemenue 3anay.
Pabora o kapToukam.
PemreHne XuMH4YECKUX ypaBHEHUM.

6. Pepunnuti, macHuil u

Pab6ora ¢ pasaaTO4YHbIM MAaTCpUAIOM.

WenoyHo3emenbHble Crnymanue oObsSCHEHUH yauTeNs.
Memanivl. CamocrositenbHas paboTa ¢ y4eOHHKOM.
7. Bepunnuii, maenuii u | Pemenue 3agau.

WenouYHo3eMeNbHble Pabota o kaproukam.

Memainvl. PemreHne XuMH4YeCKUX ypaBHEHUM.

8. Anromunuii.

Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Crnymanue oObSICHEHUN yUUTEIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

9. Anromunuii.

Pewenue 3anau.
Pabora no kaproukam.
PelreHre XUMUYECKUX YPaBHEHUM.

10. Kenes3o. Crnymanue oObSICHEHUN yUUTEIs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OObscHeHne HaOMI0JaeMbIX SIBJICHUH.
11.  3axpennenue  u | PaGota B mapax.

cucmemamusayus
SHAHUU NO 21ase Nnepseoul
«Memannvi».

Pab6ora B rpymnmnax.

Pemenue 3amau.

[IpoBepka nonyYeHHBIX 3HAHUU.
IToaroroBka Kk KOHTPOJILHOM padoTE.

12. Konmponvnas
paboma Nel «Memannor»

Pemienue 3a1anuii KOHTPOIBLHON PAOOTHI.

13. Ananuz xonmpoavHou
pabomai.

Amnanus onnooK.

AHanu3 KOHTPOJILHOM pabOTHI.
Pabora Hajg ommOKkaMH.
Pemenue 3amau.

Crnymanue 0ObsICHEHUH yUUTEs.

Ceoiicmea
Memanios u
ux
COeOuUHEeHUIl
(xumuueckuii
npakmuxym)(
3u).

Ilpakmuyeckas paboma
Nel. Ocywecmenenue
yenouxu XUMUYECKUX
npespawjeHul.

Habmonenue 3a
YAUTEIIA.
OOBbsicHEHNE HAOTIOHAEMBIX SIBICHUIA.
[TocTaHOBKa OMBITOB AJIA JEMOHCTPALUH
KJIaccy.

BrinonHeHue npakTudeckoi paboThl.

ACMOHCTpalusIMU

JlaTunk BBICOKOM
temnepatypbl, Jlarumk
TEMIEPATYPhI
TUIATUHOBBIM -
U3MEpPEeHHE
TEMITEpaTyphl MEPEX0JI0B
QJTOTPOITHBIX
MOaH (UK CepBhI;
U3MEpPEHHE TeMIlepaTyp
bl IIJIABJICHUS BEIIECTB.
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Ilpakmuyeckas paboma

Ne2. Ilonyuenue u
ceolicmea  CcoOeOUHeHull
Memaiios.

HaGmonenue  3a
YUUTEIS.
OObsicHeHrEe HAOII0JaEMBIX SIBJICHUU.
[TocTraHoBKa OMBITOB I AEMOHCTpaLUU
KJ1accy.

BrinoHeHue npakTudeckoi paboThl.

ACMOHCTpalusIMHU

Ilpakmuueckas paboma
No3.

Drcnepumenmanvhvle
3a0aqu no
PACNO3HABAHUIO u

NOJIY4YeHUIO 6eujecmse.

HaGmronenue 32 JEMOHCTpalUsIMHU
YUUTEIS.

OO0bsicHeHNEe HAOIFOJaeEMBIX SBJICHUI.
[TocTaHOBKa OMBITOB I AEMOHCTPAIUN
KJ1accy.

BrinonHenue npakTHyeckon paboThlI.

Hememannw
(26 u)

1. Hememannwvi: amomwi
U npocmvie Gewecmad.
Kucnopoo, o3on, 6030yx.

Crnyuranue oObsICHEHUN yUUTEIIs.
CamocrodrenbHas padoTa ¢ yueOHUKOM.
Otbop u cpaBHEHHME MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.

JlaTunk BBICOKOM
TeMIieparyp bl, Jlatduk

TeMIIepaTyphbl

IIJIATUHOBBIN -
U3MEpEeHue TeMIepaTyp
BI HIepexo/10B
AJIJIOTPOIHBIX

MO (UK Cepbl;
U3MEpEeHue TeMmuepaTyp

bI IIJIABJICHUS BEOICCTB.

2. Hememanno:.
Xumuyeckue  ceolicmea
HeMemaiioa.

Pemenue 3amay.
Pabora mo kapTo4kam.
Pemienne XxuMH4eCKuxX ypaBHEHHUI.

3. Xumuueckue
/IEMEHMbl 6  KIemKax
JHCUBBIX OP2AHUZMOS.

Pabota ¢ pa3maToYHBIM MaTepUaIOM.
Cnymanue 0ObsSCHEHUH yIUTEIS.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.

4. Booopoo.

Pewenue 3anau.
Pabora no kaproukam.
PelreHre XUMHYECKUX YpPaBHEHUM.

5. I'anocenwi.

Crnymanue oObSICHEHUN yUUTEIS.
CamocTtosTenpHas paboTa ¢ y4eOHUKOM.
OOpBsacHeHNE HA0II0JAeMBIX SIBJICHUI.

6. Coeounenus
2aJ102€eH08.

Pewenue 3anau.
Pabora no kaproukam.
PelreHre XUMUYECKUX YpPaBHEHUM.

7. Ilonyuenue 2anozenos.
buonoeuueckoe 3nauenue
U npUMeHeHUe 2al02eHO08
U UX COeOUHEeHUI.

Cnymanue 0ObSICHEHUN yUUTENs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
Otbop ® cpaBHEHHE Marepuaga IIO0
HECKOJIbKUM MCTOYHHUKAM.

8. Kucnopoo.

Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Cnymanue 0ObSICHEHUN yUUTENS.
CamocrodrenbHas paboTta ¢ yueOHUKOM.

JlaTunk BBICOKOM
TeMriepatyp b, Jlatdamk

TEeMIEPATypPhI
MJIATUHOBEIN —
U3MEPEHHE TeMIeparyp
Bl TEepeX0JI0B
QJTOTPOITHBIX

MO au (UK CepBhI;

U3MEpPEHHE TEMIIepaTyp
bl IUIABJICHUS BEIIECTB.

9. Koumponavnas paboma
Ne2

Pemienue 3a1anuii KOHTPOJIBLHON PAOOTHI.
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10. Cepa.

Crnymanue oObSICHeHUN YUUTEIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
O0bsaAcHeHNE HAOIIONAEMBIX SIBJICHUMN.

JlaTunk BBICOKOM

temnepatypbl, Jlarumk
TEMITepaTyphl

TJIATUHOBBIN -
U3MEpPEHHE TeMIeparyp
Bl epexo0JI0B
AJIOTPOITHBIX

Mo uUKaIHii Cephl;

U3MEpPEHHE TeMIIeparyp
bl IJIABJICHUS BEIIECTB.

11. Coedunenus cepuoi.

Crnymranue oObsICHEHUN YUUTEIIA.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.

12. Cepnas kucioma. Crnymranue oObsICHEHUN yUUTEIIS. Hatuuk pH
CamocrosTenbHas padoTa ¢ yueOHUKOM.
O0bsaAcHeHHEe HAOIIONAEMBIX SIBICHUM.
13. A30m. Pemenue 3anay.
Pabota o kapToukam.
PemieHne XuMH4YECKUX ypaBHEHUM.
14. Ammuax. Cnymanue oObSICHEHUN yUUTENS. Hatuuk pH
CamocrosTenbHas paboTa ¢ yueOHUKOM.
O0bsaAcHeHNE HAOIIOHAEMBIX SIBICHUMN.
15. Conu ammonus. Caymranue oObsSCHEHUN YIUTEIS.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OOBbsicHeHHEe HAOII0TaeMBIX SBJICHHIA.
16. Kucnopoonwie | Cnymanue o0bsICHEHUHN yUnuTes.
coeouHeHus asoma. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME Marepuaia IO
HECKOJIbKUM HCTOYHHUKAM.
17.  @ocgop u eco | PaboTa ¢ pa3aTOYHBIM MAaTEPUATIOM. Hartuuk
coeouHeHUsl. Crnymanue oObSICHEHUN yUUTEIs. TEMIEPATYpPbl
CamocrogTenbHas paboTa ¢ y4eOHUKOM. | IJIATUHOBBIM
18.  Docgop u eco | Pemenue 3anau.
coeouHeHUsl. Pa6ora no kaproukam.
PemreHne XuMH4YeCKUX ypaBHEHUM.
19. YVenepoo. Crnymianve 0ObsICHEHUN yUUTeTIsl.
CamocrodrenbHas paboTta ¢ yueOHUKOM.
OO6pbscHeHre HabI0JaeMbIX SIBJICHUH.
20. Kucnopoonvie | Pemienue 3anau.
COeOuHeHUs yenepood. Pabota o kapToukam.
PelreHre XUMHUYECKUX YPaBHEHUM.
21. Kpemnuti u eco | Cnymanue oObSICHCHUN YIUTEIIA.
COeOUuHeHUs. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OO6pbscHeHre HabI0JaeMbIX SIBJICHUH.
22. Cunuxamnas | Cinymanue oObSICHEHUN YUUTEISL.
NPOMBIULIEHHOCb. CamocrosTenbHast paboTa ¢ y4eOHUKOM.

OTbéop ® cpaBHEHHE MaTepuana IO
HECKOJIbKUM HCTOYHUKAM.

23. Obodbwarowuii ypox
no meme «Hememannory.

Pabora B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

[IpoBepka nmoy4yeHHBIX 3HAHUU.
IToaroToBKa K KOHTPOJIBHOM paboTe.

24. Oboowarowuii ypox
no meme «Hememaninwi».

Pabota B mapax.
Pabora B rpymnmax.
Pemmrenue 3agau.
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[IpoBepka nony4yeHHBIX 3HAHUU.
[ToaroroBka K KOHTPOJILHOM paboTe.

25. Komnmponvnas
paboma Ne 3.

Pemienne 3amaHuii  KOHTPOJIBHOM
paboTHI.

26. Ananuz KOHMpPOALHOU
pabomul.

AHanu3 omuooK.

AHaM3 KOHTPOJIBHOW pabOTHI.
PaGora Hag ommOkamu.
Pemrenue 3agau.

Caymanue oObsSCHeHUN YUUTEIIS.

Ceoiicmea

Ilpakmuueckas paboma

HabGmonenne  3a  neMoOHCTpanusiMu
Hememannoe | Ned.
YUUTEIS.
u ux | xcnepumenmanvHule .
. O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI.
coeOuHenHul 3a0ayu no meme |
OCTaHOBKA OIIBITOB /ISl IEMOHCTPAIIUU
3 u). «Ilooepynna
KJIaccy.
KUCI0p0ooay. B .
BITIOJTHCHHUE MTPAKTUICCKON paOOTEHI.
Ilpaxmuueckas paboma
oS HabGmronenne  3a  1eMOHCTpanusiMu
o
o YYUTEILA.
OxcnepumenmanvHvlie .
OObscHeHre HaOMI0JaEMbIX SIBJICHUU.
3a0ayu no meme
[TocTaHOBKa OMBITOB IS JAEMOHCTPAIIAN
«llooepynner  asoma u
KJIaccy.
yenepooay. B .
BITIOJTHCHHUE MTPAKTUICCKON paOOTEHI.
Ilpakmuueckass paboma | Habmonenne  3a  JEMOHCTpALMSAMU | DJIEKTPOHHbBIC BECHI,
Nob6. Ilonyuenue, | yautens. Habop naboparopuu
cobupanue u | O0bsicHeHNE HAOIIOTAEMBIX SIBICHUH. THUA
pacnosHasanue 2a308. [TocTaHOBKA OMBITOB IS JEMOHCTPAIUN
KJIaccy.
BrinosnHeHne npakTuyeckoil paboThl.
Opzanuuecku | 1. Ilpeomem | Cnymanve 0ObSICHEHUN YIUTEIS.
e eewecmea | OpeaHuyecKol Xumuu. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
(13w OTbop W cpaBHEHHWE MaTepuaiga Io
HECKOJIbKUM HCTOYHHKAM.
2. IIpeoenvubie | Cnymanne 0ObSICHEHUN yUUTETIS.
V2ne8000pooul. CocraBieHne XUMHYECKUX (popmyi.
Pabota B mapax.
PaGora y nmocku.
3. Henpeoenvnvie | Cnymanue oObSICHEHUN YIUTEIS.
V2neso00opooul. CocraBieHrne XUMHUECKUX POPMYIL.
Pabota B mapax.
Pabora y nmocku.
4. Cnupmoi. Crnymranve 0ObsICHEHUN yIUTETIS. Hatuuk pH
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OTOéop W cpaBHEHHWE MaTepuaia IIo
HECKOJIbKUM HCTOYHHKAM.
5. Ilpeoenvubie | Crymmanne 0ObSICHEHUN yIUTETIS. Hatauk pH
0OHOOCHOBHbIE CocraBieHrne XUMHYECKUX POPMYIL.

Kap50H06‘bl€ Kucjionisl.

Pabota B mapax.
Pabora y mocku.

6. Cuooicroele
Kupei.

aghupul.

Crnymranve oObsICHEHUN yUUTETIS.
CocraBieHne XUMHYECKUX (popmyil.
Pabota B mapax.

Pabora y mocku.

7. Amunoxuciomer u
oenxu.

Pabota ¢ pa3maTOYHBIM MaTepUaIOM.
Caymanue oObsSCHEHUN YUUTEIS.
CamocrosTenpHas paboTa ¢ yUeOHUKOM.

21




8.  Amunoxuciomer u
Oenku.

Caymanue oObsCHEHUN YUUTEIS.
CocraBneHre XUMHYECKUX (HOPMYIL.
Pabora B mapax.

Pabota y nockwu.

9. Vanesoowi.

Crnymranue oObsICHEHUH yUUTEIIs.
CocraBieHne XUMHYECKUX (popmyi.
Pabota B mapax.

Pabora y mocku.

10. Ilonumepeol.

Crnymranue oObsICHEHUN yUUTEIIS.
CocraBieHne XUMHIECKUX (popmyi.
Pabota B mapax.

Pabora y mockwu.

11. Obobwarowuii ypok
no meme «Opeanuueckue
geuecmeay.

Pabota B mapax.

Pabora B rpymmax.

Pemenne 3amau.

[IpoBepka nosy4yeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM paboTe.

12. Koumponvnas
paboma N4,

Pemenue 3ananuii KOHTPOJIBLHOU PAOOTHI.

13. Ananuz xonmponvHou
pabomul.

AHanu3 ommooK.

AHaM3 KOHTPOJIBHOU pabOTHI.
PaGora Hag ommbOkamu.
Pemenue 3amay.

Craymanue oObSCHeHUN YIUTEIISL.

3akpennenue

(6w

1. Ilepuoouueckuii 3aKoH
u Ilepuoouueckas
cucmema  XUMUYECKUX
2/IeMEHMO0B .
Menoeneesa.

2. Cmpoenue gewjecmea.

3. Xumuueckue peaxyuu.

Pabora B mapax.

Pa6ora B rpymnmnax.

Pemenne 3anmau.

[IpoBepka nony4yeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

4. Knaccol xumuyeckux

coeouHenuti 8  ceeme

19/L

5. Hmoezosas Pemenne 3agaHuil KOHTPOJBHOMN
KOHMPObHAsL paboma. paboThI

6.Ananuz KommponvHOU | AHaTN3 OMINOOK.

pabomui. AHanu3 KOHTPOJIbHOM pabOTHI.

PaGora Hajg ommoOkamu.
Pemmenue 3agauq.
Crnymanue oObsICHeHUI YUUTENS.

Cnucok aureparypsl
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