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«Touka pocra»
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HosicuuTeIbHAA 3alMUCKA

Pabouas nporpamma o xumuu AJig 8 kiacca siBjisieTcs 4actbto OCHOBHOM 00pa3oBaTesibHON
nporpaMmbl OCHOBHOro oOuiero odpaszosanust MBOY «Auanosckas COILl» u cocraBineHa B
COOTBETCTBUM ¢ DesepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM OCHOBHOT'O
obmero oOpaszoBanusa ([Ipuxa3 MwunucrepcrBa oOpazoBaHuss W Hayku P® ot 17.12.2010
Nel897 «O6 ytBepxkaeHun (enepanbHOro rocyJapcTBEHHOT0 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOTO 00IIIero o00pa3oBaHus» (C HM3MEHEHUSMH | JomnojHeHusMu oT 29.12.2014,
31.12.2015), pexomenaauusmu «IIpumepHoil mporpaMMbl OCHOBHOTO 00IIIETr0 00pa30BaHUs O
xumMu 8 - 9 Kjaccel» W OpHUEHTUPOBAHA Ha peaju3aluio B IEHTpe 00pa30BaHUsA
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HallpaBJIEHHOCTEW «Todka pocTa», CO3JaHHOIO Ha
6a3ze MBOY «Auanosckass COL» ¢ nenpio pa3BUTUsl y 00y4aromMxcsl €CTECTBEHHOHAYYHOM,
MaTeMaTU4ecKord, WHPOPMAIMOHHON TPaMOTHOCTH, (OPMHUPOBAHHUS KPHUTHUECKOTO U
KpPEaTUBHOIO  MBIIUICHUSI,  COBEPIICHCTBOBAHMS  HABHIKOB  €CTECTBEHHOHAYYHOU U
TEXHOJIOTMYECKOW HAIpaBJICHHOCTH, a TaKXe JJis MPaKTUYECKOHM OTpaboTKH Yy4eOHOro
MaTepuaiia 1o yueoHsiM npeameram «Dusukay, « Xumusy, «buonorus, « TexHomorus.

Ha 6aze nentpa «Touka pocta» obGecreunBaercs peann3alus 00pa3zoBaTEIbHBIX MPOrpaMm
€CTECTBEHHOHAYYHON U TEXHOJOTUYECKON HAMpPaBJICHHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUU
Cc TpeOOBaHUSMU 3aKOHOJATENhCTBA B c(epe oOpazoBaHus M C Y4YETOM pEKOMEHIAIUI
®denepanbHOTrO omeparopa yudeOHoro mpenMera «Xumus». OOpazoBaTenbHas MTporpamma
MO3BOJISIET MHTETPUPOBATH PEAIM3YEMBIE 3[1€Ch MOJAXOMbI, CTPYKTYpPY M COJEpKaHUE MpHU
opraHuzalui oOydeHHsT XUMHUM B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3ze mo0oro wus
JTOCTYMHBIX y4eOHO-MeToauueckux KomiuiekcoB (YMK). HWcnons3oBanue 000pyaoBaHUS
neHTpa « Touka pocTa» MO3BOJISIET CO3JaTh YCIOBHUS:

- JIIS1 pacIIMPEHUS COJEPKaHUS IITKOJILHOTO XMMHUYECKOT0 00pa30BaHus;

- JJIA TIOBBIIICHUSI TMMO3HABATEJIbHOM AaKTUBHOCTH OOYYAIOUIUMXCS B €CTECTBEHHOHAYYHOM
obnacTu;

- JUISL pa3BUTHs JTUYHOCTU peOEHKA B Mpollecce O0y4YeHUs XHMHH, €ro CIOCOOHOCTEH,
(dhopMHUpOBaHUS U YAOBIETBOPEHUS COIIMAIBHO 3HAYMMBIX UHTEPECOB M OTPEOHOCTEN;

- nns paboThl ¢ OAApEHHBIMU INMKOJIBHUKAMH, OPraHHU3allMd WX Pa3BUTHS B Pa3IMYHBIX
o0nacTsix 00pa3oBaTEIbHOM, TBOPUECKOU IEATEIHHOCTH.

[Ipumenss uudposbie abOpaTOpUu Ha YpPOKaxX XHMHH, yYalllUeCsl CMOTYT BBINOJIHUTH
MHOECTBO JJA0OPATOPHBIX padOT U IKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOM IIIKOJIBI.

JlanHast oOpazoBaTenbHasi MporpaMMa OOECIeYMBAET YCBOCHUE YUYANTUMUCS BaKHEHIIIHX
XUMUYECKUX 3aKOHOB, TEOPUM M TOHATUM; HOPMUPYET MPEACTABICHUE O POJIU XUMHHU B
OKpYyXXalollleM MHUpe M KW3HU uenoBeka. [Ipu HTOM OCHOBHOE BHHUMaHUE YJIEISAETCS
CYIIHOCTH XUMUYECKUX PEaKIUi U METOJIaM UX OCYIIECTBICHUSI.

OaHUM U3 OCHOBHBIX MPUHITUIIOB MOCTPOEHUS MPOTPAMMBI SIBJIICTCS TPUHIIUI IOCTYTHOCTH.
DKCIepUMEHTAIbHBIC JIaHHBIC, MOJYYCHHBIC YUYAITUMUCS TP BBITOJHEHUU KOJUYECTBEHHBIX
OTIBITOB, TTO3BOJISIFOT YUYAIIUMCSI CAMOCTOSITEJIBHO JIelaTh BBIBOBI, BBISBIISTH 3aKOHOMEPHOCTH.
[Toaxomapl, 3a0)KEHHBIC B COJIEPKAaHHUE MPOTPAMMBI Kypca, CO3/Ial0T HEOOXOIUMBIE YCIOBUS
JUISl CUCTEMHOTO YCBOGHHUS YYAIIUMHCS OCHOB HAyKd, JUIsl OOECIeYeHHUs] Pa3BUBAIOIIETO U
BOCITUTHIBAIOIIETO BO3ICUCTBUS OOYUCHHS HA IMYHOCTh YUaIIerocs.

dopMupyembie 3HAHHS JIOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEXKIEHWUW IITKOJIBHUKA,
LEHTPAJIbHBIM SJIPOM €TI0 HAyYHOTO MUPOBO33PEHUS.



Onucanne MmartepuajJbHO-TEXHUYECKOM 0a3bl HeHTpPa «Touka pocray,
HCIOJIB3YEeMOr0 UISl peajin3anvu 00pa3oBaTe/IbHbIX IPOrPaMM B paMKax
NnpenoJaaBaHus XUMHUHU

Hudgpoeaa (komnvrwomepnas) navopamopusa (L), nporpaMMHO-aNnapaTHbI KOMILIEKC,
JaTYMKOBAsi CUCTEMa — KOMIUIEKT y4eOHOTO O0OpyAOBaHMs, BKIIOYAIOUIUN HU3MEPUTEIbHBIN
0J10K, nHTEpdEelc KOTOPOTo MO3BOJIET 0OECTIEUNBATh CBA3b C IEPCOHATLHBIM KOMITBIOTEPOM, U
HAa0Op AATYMKOB, PETUCTPUPYIONIMX 3HAUCHUS PA3TUYHBIX (PU3HUUECKUX BEJIIMYHUH.

Jamuux memnepamypol na1amuno6wlii — NPOCTON U HAAEKHBIA JATYUK, IPEIHA3HAYECH IS
M3MEpPEHUs TEMIIEPAaTyphl B BOJIHBIX pPAacTBOpax M B Tra3oBBIX cpeaax. MMeeT pas3iuuHbIf
nuana3zoH usMmepenui ot —40 go +180 °C. TexHnueckue XapakTEpUCTHKU JaTYWKA YKa3aHbl B
MHCTPYKLUU MO JKCIUTyaTaluu. /Jamyuk memnepamypvl mepmonapHslii NpeIHa3HAYCH I
n3mepenust temmeparyp 10 900 °C. Hcmonb3yeTcss Tpu BBITIOJIHEHHH Pa0OT, CBA3aHHBIX C
M3MEPEHHUEM TEMIIEPATyp IJIAMEHU, TUIABJICHHS M PA3JI0KEHHSI BEIIECTB.

Jlamuuk onmuueckoil naomuHocmu (Koaopumemp) — TPEOHA3HAYEH Uil U3MEPEHUS
ONTHUYECKOW TUIOTHOCTH OKpAalI€HHBIX pacTBOpPoB. Mcmonb3yercss NpU MU3YYEHUH TEM
«PactBopb», «CKOPOCTh XMMHUYECKUX PEAKLIHI», ONPEACICHUN KOHUECHTPAMH OKPAIICHHBIX
VOHOB.

Jamuux pH npenHazHaueH JUisi U3MEpEHUs: BojopoaHoro mokazarens (pH) BomHbIX
PAcTBOPOB B PA3JIMYHBIX UCCIIEIOBAHUSIX OOBEKTOB OKPYKAIOUIEH CPEIbI.

Jdamuuxk  InekmponpoeooHocmu  TPEAHA3HAYEH  JUII  HM3MEPEHUs  YJEIbHOU
AIEKTPONPOBOIHOCTH KUJIKOCTEH, B TOM YHCJIE U BOAHBIX PAcTBOPOB BeliecTB. [IpumMensercs
MIPU U3YUYECHUH TEOPUU DJIEKTPOTUTHUECKON TUCCOUAIINM, XapAKTEPUCTUK BOJHBIX PACTBOPOB.

amuuk X10puo-uoHo6 WUCNOJb3YETCA Ui KOJWYECTBEHHOTO OIPEACIICHUS COAECPKAHUS
HMOHOB XJIOpa B BOJHBIX pacTBOpax, MO4YBE, MPOAyKTax muTaHus. K maTyuky MOJKIIIOYaeTCs
noHoceneKTUuBHbIN 3ekTpos (MCD) (pabounii 3ieKTpoa), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT
KOHLIEHTpAlMu OIpPEAEISIEMOr0 HMOHA, B JAHHOM Clly4ae OT KOHUEeHTpauuu aHuoHoB Cl-,
[Torenunan WMCD omnpenensitoT OTHOCHUTENIBHO 3JIEKTPOJA CpPABHEHHUS, KaK MPaBUIIO,
XJIOpCepeOpsIHOTO.

Jlamuyuk Humpam-uonoe NpEeAHA3HAUCH NI KOJMYECTBEHHOIO OIPENEIICHUS] HUTPATOB B
pa3IUYHBIX 00BEKTaX OKPY’KAIOIIEH Cpelbl: BOje, OBoINaxX, (PpyKkTax, KOJIOACHBIX U3CIUSIX U
T.J.

Mukpockon yugpoesoii ipeHa3zHaAYECH TS U3y4YeHUsT POPMBI KPUCTAJUIOB M HAOIIOACHUS 3a
POCTOM KPHUCTAILIOB.

Annapam 0na npoeedenusn xumuueckux peakuyuii (AIIXP) npenHa3zHayeH s MOJTyUYEHUS
M JIEMOHCTpPAIMM CBOMCTB TOKCHMYHBIX MAapOB W ra3oB . DTH BEUIECTBA MOJIYy4aroTcs B KoyOe-
peakTope, U IpH HarpeBaHuu (WM O0e3 HarpeBaHus) ra3000pa3Hble BEIIECTBA MPOXOAAT Yepes3
MOTJIOTUTENIbHbIE EMKOCTH (HACaJKHU) C PACTBOPAMH PEAreHTOB, BCTYNAIOT C HUMU B PEAKIUIO.
N36bITOK raza morjomaeTcs: KUAKUMH U TBEPABIMH peareéHTaMH, a TaK)Ke aKTUBUPOBAHHBIM
yriéM. Anmapar yaiie BCero MCHOJb3YIOT JUISl MOJMYYEHUsI M JIEMOHCTPALMK CBOWMCTB XJIOpa,
cepoBogopoaa. Ilpubop ona Oemoncmpayuu 3a8ucuMocmu CKOpOCMU XUMUYECKUX
peaxyuil om paznuuHvX GaKmopos UCIOIb3YIOT IPU U3yYEHUH TEMBbI

«CKOpOCTh XUMUYECKON pPEAKIMU» U TeIIoBoro 3ddexra xumudeckux peaxiuit. [Ipudop
TA€T BO3MOXKHOCTh SKCIHEPUMEHTAIIBHO HCCIEN0BATh BIIMSHUE HA CKOPOCTh XUMHUYECKHX
peakimii  cleayronmx (PaKkToOpoB: TMPUPOJBI PEATUPYIOMIMX BEIIECTB, KOHIICHTPAIUU
pearupyromux BEIIECTB, IUIOMAaU TpaHHIBl pasnena (a3 B TeTEPOreHHBIX CHCTeMax
(MOBEPXHOCTH CONPUKOCHOBEHUSI MEXKAY pEarupyrolluMu BelIeCTBaMH), TEMIIepaTyphl,
KaTajau3aTopa, MHruouTopa.

Ilunemka-0o3amop — npucnocoOJIeHue, UCIOIb3yeMOE B 1a00paTOpuu AJii OTMEPUBAHUS
onpenenéHHoro o0béMa >KUAKOCTU. [IumeTku BBIMYCKAIOTCS MEPEMEHHOTO U MOCTOSHHOTO
o0béMa. B koMIuiekTsl 000pyI0BaHUs I MEIMIIMHCKUX KJIACCOB BXOAST YJIOOHbBIE MUIETKHU-



J103aTOpPbl  OJHOKaHAIbHbIE, MO3BOJISIIOLIME HACTPOUTH HEOOXOAUMBIM 00BEM OTOMpaemMoin
KHUIAKOCTH B TPEX PA3NIMUHBIX JUANA30HAX.

bana komobunuposannaa npeqHA3HAUEHA IS HArpeBa CTEKISHHBIX U (papPopoBbIX
COCyIOB, Korma TpeOyeTcss co37aTh BOKpPYTI HarpeBaeMoro cocyja paBHOMEpPHOE
TEeMIlepaTypHOE TIoJie, M30€KaTh MCIHOJb30BaHUS OTKPBITOrO IUIAMEHH M PacKaJIEHHOU
anekTpuuecko cnupanu. Kopmyc KOMOMHUpOBaHHOW OaHM CHENaH U3  AJTIOMUHUAL
KunkocTHas yacTh KOMOMHUPOBAHHOW OaHU 3aKphIBAETCS KOJBIAMU PA3IUYHOrO TMaMEeTpa.

Ilpuoop ona nonyuenusn 2a306 VCTONb3yeTCs JJisl TOTYUYEHUS] HEOONIBIINX KOJTUYECTB ra30B:
BOZIOPO/Ia, KMCIIOPOJa (M3 NEPOKCUAA BOJOPOAA), YIIIEKHCIIOTO ra3a.

IlnanupyemMblie pe3yjibTAThI 0CBOEHHUSI Y4€OHOI0 NMpeaMeTa

Jluunocmubvie pe3yiomamaot:

-ompezieNicHHe MOTUBALIMY U3yUeHHs Y4eOHOTO MaTepuana;

-OlICHMBAaHNE yCBAaMBAEMOIro y4eOHOTO MaTepuala, UCXOMs U3 COLMAIbHBIX U JIMYHOCTHBIX
IICHHOCTEH;

-TIOBBIIIICHUE CBOETO0 00pa30BATENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K HW3YUYEHHUIO
OCHOBHBIX UCTOPUYECKUX COOBITHIM, CBSI3aHHBIX C PA3BUTHEM XHMHUU U OOIIECTBA;

-3HAHUE TMPaBWJI TOBEJICHUS B YPE3BbIUAWHBIX CHUTYyalUsX; -OICHUBAHWE COLMAIBLHON
3HAYUMOCTH NMPOGecCuit, CBI3aHHBIX C XUMUEH;

-BJIaJICHUE TpaBWiaMu O€30MacCHOT0 OOpalieHus C XUMHYECKUMHU BEIIeCTBAMH U
000pyI0BaHUEM, TIPOSBICHUE IKOIOTUIECKON KyJIbTYPHI .

Memanpeomemmnbwie pe3yiomamol:

Pezynamuenuvie:

-1IeJIeTIoNlaranne, BKJIIOYasi IMOCTAaHOBKY HOBBIX IeJiell, MmpeoOpa3oBaHHE MPaKTHUECKOM
3aJja4 B TIO3HABATEIFHYIO, CAMOCTOSITEIIbHBIA aHATN3 YCIOBUM JTOCTHKEHUS IIEIH Ha OCHOBE
y4éTa BBIJICTICHHBIX YYHUTEJIEM OPHEHTHPOB JCHCTBHS B HOBOM Yy4YeOHOM Marepuaie; -
TJIAHUPOBAHKE MTyTH JOCTHKEHUS 1IETICH;

-yCTaHOBJICHHUE IEJIEBBIX MPUOPUTETOB, BBIJICICHUE AIbTEPHATUBHBIX CITIOCOOOB JOCTHKECHHUS
11eJT1 ¥ BBIOOp Hanbosee 3¢ (HEeKTUBHOTO crioco0a;

-YyMEHHUE CaMOCTOSITEIbHO KOHTPOJMPOBATH CBOE BpeMsi M YIPABIATH HM; -yMCHHE
MPUHUMATh PEUICHUS B TPOOJIEMHOM CUTYAIINH;

-IIOCTAaHOBKAa YYEeOHBIX 3a7a4, COCTABJICHHE IUJIJaHA M TIOCJIEI0BATEILHOCTH NEUCTBUI; -
opraHuzanusi pabouero MecTa TMpPU BBIIOJIHEHHUH  XUMHUYECKOTO OKCIEPUMEHTa; -
MPOTHO3MPOBAHUE PE3yJbTaTOB OOYYECHHs, OILIEHWBAaHHWE YCBOCHHOTO MaTepuasa, OIeHKa
KauyecTBa W YPOBHS IIOJYYEHHBIX 3HAHWHA, KOPPEKIMSA IUIaHAa M Ccroco0a JCHCTBUS TpHU
HEOOXOIUMOCTH.

IHo3naeamenvnuie:

-TIOVCK 1 BBIJICJICHUE HH(POpMAITNK;

-aHaJIM3 YCJIOBUI M TpeOOBaHMI 3a7auu, BHIOOP, COMOCTaBIEHUE M OOOCHOBaHHE crmocoba
peIIeHus 3a/1a4u;

-BBIOOp Hanbosee 2PGHEeKTUBHBIX CIIOCOOOB PENICHUS 3aa491 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHH;

-BBIJIBIDKCHHE U 00OOCHOBAaHHE THIOTE3bI, BBIOOp criocoba €€ TpOBEpKH;

-CaMOCTOSITEIbHOE ~ CO3/JaHWE  QJIrOpUTMa  JEATEIBHOCTH TP  PEHICHUU Tpolsem
TBOPYECKOTO M TOHUCKOBOTO XapaKTepa; -yMEHHs XapaKTEpH30BaTh BEIIECTBA IO COCTaRBY,
CTPOCHUIO U CBOMCTBAM;

-ONMCHIBAHNE CBOWCTB: TBEPABIX, JKHUJIKHX, Ta3000pa3HbIX BEIIESCTB, BBHIACICHUE WX
CYIIIECTBCHHBIX ITPU3HAKOB;

-u300paKe€HUE COCTaBa MPOCTEHIIMX BEUIECTB C TOMOILIBI0 XUMUYECKUX GOPMYT H
CYIIHOCTH XMMHUYECKHUX PEAKIHI C MOMOIIbI0 XUMHUYECKUX YPaBHEHUI;



-poBeIcHUE HAOJIIOICHU, ONTMCAaHUE TPU3HAKOB U YCIOBHUI TEUCHUS] XUMUYECKUX PEaKLIUid,
BBITIOJIHEHUE XUMHUYECKOTO SKCIIEPMMEHTa, BBIBOJbl HAa OCHOBE aHaiu3a HaOMIOJCHHI 3a
AKCIIEPUMEHTOM, pEIIECHUE 3a/ay, MOJy4YeHHEe XHWMHUYECKOW HH(OpManuu U3 pa3IMnyHBIX
MUCTOYHHUKOB;

-yMEHHE OPraHU30BbIBAThH UCCIIEIOBAHUE C IIEJIbIO POBEPKHU TUIIOTES;

-yMEHUE JIeJIaTh YMO3AKIIOUeHUS (MHYKTUBHOE U 110 aHAJIOTHH ) U BHIBOJIbI;

-yMeHHUE OOBEKTHBHO OIIEHWBAaTh MH(OPMAIMIO O BEIIECTBAX M XUMHUYECKHUX TMpoleccax,
KPUTUYECKHA OTHOCUTKCS K TICEBIOHAYIHON HHPOPMAITHH.

Kommynukamuenuie:

-TI0JTHO€ U TOYHOE BBIPAKEHHWE CBOWX MBICIEH B COOTBETCTBHH C 3aJa4aMH U YCIOBHSIMH
KOMMYHHKAITUH;

-aJICKBATHOE HCTIOJB30BAHUE PEUYEBBIX CPEACTB JJISI YUACTHUS B IUCKYCCHHM M apTyMEHTAINH
CBOCH TMO3WIIMHM, YMEHHE TPEJCTABIATh KOHKPETHOE COJACpKAHWE C COOOIIEHHEM €ro B
NUCbMEHHON M YCTHOUW (popme, ompejesieHne croco0OB B3aWMOJECHCTBHUSA, COTPYIHUYECTBO B
noucke u coope nHpopmanuy;

-OIpe/iesieHre Croco00B B3aUMOICUCTBUS, COTPYTHUYECTBO B TIOUCKE U cOOpe HH(POpMALINH,
ydacThe B Juajore, MjIaHUPOBAaHHE OOIIUX CHOCOOOB pabOThI, MPOSBICHUE YBAKUTEIHLHOTO
OTHOUIIEHUS K IPYTUM yUallTUMCS;

-OIMCaHUEe COJICPKAHUS BBITIOJHAEMBIX JEUCTBUI C LEIbI0 OPUEHTUPOBKU B MPEIMETHO -
MPaKTUYECKOM JIeATEIbHOCTH;

-yMEHHUS YIUTHIBATh Pa3HbIC MHCHUS U CTPEMHUTHCS K KOOPAMHAIIUHN PA3TMYHBIX MTO3HUINA B
COTPYTHUYECTBE;

-popMynmHupoBaTh COOCTBEHHOEC MHEHHWE W IO3HIINIO, apTYMEHTHPOBATh M KOOPJAHMHHPOBATH
e€ ¢ TOo3WIUSAMH TAPTHEPOB B COTPYAHUYECTBE TMPH BBIPAOOTKE OOIIETO peHieHUus B
COBMECTHOM ICATEIIbHOCTH,

-OCYIIECTBIIATh B3aUMHBIM KOHTPOJb M OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aUMOTIOMOIITb;

-IJITAHUPOBATh OOIIHME CIOCOOBI PabOThI; OCYIIECTBIISITH KOHTPOJIb, KOPPEKIIHIO, OIECHKY
JeNUCTBUN TapTHEPA, yMETh YOCKIaTh;

-MCTIOJIb30BaTh aJICKBATHBIC SI3LIKOBBIE CPEJCTBA JUIsl OTOOpaKEHUsI CBOMX UYBCTB, MBICIICH,
MOTHBOB M TMOTpeOHOCTEH; OTOOpakaTh B pedyu (OMUCaHUE, OOBICHEHHE) COJACpKAHUE
COBEpIIIaeMbIX JIEHCTBUI, KaK B (JopMe TPOMKON COIMAIM3UPOBAHHON peuH, Tak U B (popme
BHYTPEHHEH peuu; -pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETSHIINIO, UCTIOJIb3YSI CPEJICTBA YCTHOM
U TUCBMEHHOH KOMMYHHUKAIIMM TPH paboTe ¢ TEKCTaMH Y4YeOHWKAa W JOIOJHHTEIBHON
JUTEPATYPOH, CIPABOYHBIMHU TaOIHMIIAMH, MPOSIBISTH TOTOBHOCTh K YBOKCHHIO MHOW TOYKH
3peHUs MPU 00CYKICHUH PE3YIbTATOB BBIMTOTHECHHOU PaOOTHI.

IIpeomemmnuie pezynomamot:

Ob6yuarowuiicss HaAY4UmcsL:

-IPUMEHSTH OCHOBHBIC METO/IbI TTO3HAHUS: HAOTIOACHUE, U3MEPCHHE, SKCIICPUMEHT;

-OMMChIBATh CBOWMCTBA TBEPABIX, JKHIKHX, Ta3000pa3HBIX BEIIECTB, BBIACTAS UX
CYIIIECTBCHHBIC PU3HAKH;

-pacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHUS MacChl BEIIECTB, ATOMHO-MOJIEKYJISIPHON TEOPUH;

-pa3nuyaTh XUMHYECKHE U (PU3UIECKUE SIBJICHUS, HA3bIBATh MPU3HAKU U YCIIOBUS POTEKAHMUS
XAMHUYECKHUX PEAKIINI;

-co0TroAaTh MpaBuia 6e30macHoi paboThI TPH MTPOBEICHUH OTIBITOB;

-TI0JIb30BATHCSI Ta0OPATOPHBIM 000PYI0BAHHUEM U TTOCYIOM;

-1MoJTy4aTh, COOMpaTh ra3000pa3HbIC BEIIECTBA U PaCcO3HABATH UX;

-XapakTepu30BaTh  (HU3WYECKME W  XHMHYECKHME CBOWCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COEIUHEHUHN, MPOBOAUTH OIBITHI, MOATBEPKAAIOUIME XUMHUUYECKHE CBOMCTBA
M3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;



-pacKpbIBaTh CMBICII MOHSTUS «PAacCTBOP», BBIYUCIATH MAaCCOBYIO JOJIKO PACTBOPEHHOIO
BEIIECTBA B PaCTBOPE, TOTOBUTH PACTBOPHI C OIMPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO
BEILIECTBA;

-XapaKkTepU30BaTh 3aBUCUMOCTh (DU3NYECKHUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMYECKOU
PELETKH, ONPENEIATh BUJI XUMUYECKON CBSI3U B HEOPraHUYECKUX COCTUHEHUSX;

-pacKpbIBaTh OCHOBHBIE MOJIOKEHUSI TEOPHM DIEKTPOJIUTUYECKOW TUCCOLMALIMM, COCTaBIISATh
YPaBHEHHUS 3JIEKTPOJIUTUYECKON THUCCOLMAMU KUCIIOT, IIEIOYEH, COJEH M peakUuruid MOHHOTO
oOMeHa;

-pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA, ONPEICIISITh OKUCINUTEIb
Y BOCCTAHOBUTEIb, COCTABIIATh YPABHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN;
-Ha3bIBaTh ()aKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUYECKON PEaKINN;

-XapaKTEpHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAUIOB U
METAJUIOB; -IPOBOAUTH OIBITHI MO MOJIYYECHUIO U U3YYECHHUIO XUMUYECKUX CBOWCTB Pa3IMYHBIX
BEILIECTB;

-rpaMOTHO 00paIaThCs C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

Obyuarowuiics noyyum 603MOHMCHOCHb HAYUUMbCA.!

-BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBHO TMIIOTE3bI O XUMUYECKUX CBOKMCTBAX BEILIECTB HA
OCHOBE HMX COCTaBa W CTPOCHMs, MX CIIOCOOHOCTHM BCTyNaTh B XHUMUYECKHE PEAKIUHU, O
XapakTepe U MPOAYKTAX Pa3InyHbIX XUMAUYECKUX PEAKLINM;

-XapaKTEpU30BaTh BELIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAaHABJIMBATH IIPUYMHHO-
CJIEICTBEHHBIC CBA3W MEXKAY TAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

-COCTaBJISITh MOJICKYJISIPHBICE W TIOJHBIE HOHHBIE YPAaBHEHUS MO COKPAIMIEHHBIM HOHHBIM
YPaBHEHHUSIM;

-IIPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBIISITH OKUCIUTEIbHBIC UM BOCCTAHOBUTEIbHBIE
CBOMCTBA C YUETOM CTEIICHEN OKUCIICHHUS DJIEMEHTOB, BXOAIINX B €r0 COCTAaB;

-BBIJIBUTaTh W TPOBEPATH OSKCIEPUMEHTAIBHO THUIIOTE3bl O PE3YyJIbTaTax BO3JIECUCTBUS
paznuYHbIX (PaKTOPOB HAa U3MEHEHHUE CKOPOCTH XUMUYECKON PEaKIny;

-UCTIOJb30BaTh TMPUOOPETEHHBIE 3HAHUS I DKOJIOTMYECKH TPaMOTHOTO TIOBEJCHUS B
OKpY’Karolen cpeie;

-MCTIOB30BaTh TMPUOOPETEHHBIE KITIOYEBBIE KOMIIETCHIIMM TPU BBIMOJHEHUU TIPOEKTOB U
pelIeHNN y4eOHO-UCCIIeI0BAaTeIbCKUX 3a7]a4 M0 M3YyUYEHUIO CBOWCTB, CITOCOOOB MOJYYEHHUS U
pacrno3HaBaHKs BEIIECTB;

-00BEKTUBHO OIICHUBATH MH(MOPMAIIUIO O BEIIECTBAX U XMMUYECKUX MPOIECCax;

-OCO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHWUM IO XUMHUU JJISI MPAKTAYECKOW AEATEIHbHOCTH
YEJI0BEKA;

-cO3/1aBaTh MOJIEJIM U CXEMBbI JJIs PEIICHUs YU4eOHBIX M TO3HABATEIbHBIX 3ajay; MOHUMATh
HEOOXOJIUMOCTh  COOJIFOACHUS  MpPEANHCAaHUM, TMpeajaraéMbIX B HHCTPYKIHUAX IO
HCTIOJIb30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XUMUU U JP.



Copnep:xanue y4e0HOro npeaMera.
Pa3nen 1. HauanbHble NOHATUA U 3aKOHbI XUMHUH. (20 yacoB)

Tena u BemectBa. CBONCTBa BENIECTB. JTaJOHHbIE (PU3NYECKHE CBOMCTBA BEIECTB.
Marepnana u wmatepuanoBefeHue. Pojib XUMHUKM B JKM3HH COBPEMEHHOrO OOIIECTBA.
OTtHol1eHne 00111ecTBa K XUMHH.: XeMohuus u xemo(oousi.

Meronsl wu3ydenuss xumuu. HabGmopenuwe. OxcrepumeHT. MogenupoBanue. Monenu
MaTepUalIbHbIC U 3HAKOBBIC UIIM CUMBOJIbHBIE.

I'azer. XKungkoctn. Teepaple BemecTBa. B3anMHbIE IEpEXOAbl MEXKIY arperaTHbIMU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOnmmarusi) u jAecyOnmmariusi, KOHJCHCAalus |
UCIIapeHue, KPUCTAILTU3ALNS U TIJIaBJICHUE.

Ousnueckre SABICHUA. UHUCThIE BEIIECTBA U CMECH. | OMOr€HHBIE M T€TEPOr€HHBIE CMECH.
CMmecu razoobpasHble, Kuakue, TBepabie. CrocoObl pa3feNieHUs CMeceil: IMeperoHkKa WiIn

TTUCTUILUIALINS, OTCTaWBaHUE, bunpTpOBaHKE, KpHUCTAJIA3AITHS, BBITIAPUBAHUE.
Xpomarorpadus. [[pumeHnerune 3Tux cmoco0oB B Ta0OpaTOPHOM MPaKTUKE, Ha MPOU3BOJICTBE U
B OBITY.

XVAMHUYECKHE 3JIEMEHTBI. ATOM U MOJIEKYJbL. 1IpocThie U clloKHBIE BellecTBa. AJIOTPONUS
Ha mpuMepe Kuciopoga. OCHOBHBIE NOJIOKEHHS aTOMHO-MOJIEKYJISIPHOrO YyueHus. VOHBIL.
BemiecTa MOJIEKYIIIPHOIO U HEMOJIEKYJIAPHOI'O CTPOEHHS.

3HakM (CHUMBOJIBI) XHMHYECKUX 3JIeMeHTOB. MH(popMmanus, KOTOpYyI0 HECyT 3HaKu
XUMHUYECKUX IEMEHTOB. DTUMOJIOTHS Ha3BaHUI HEKOTOPBIX XMMHUYECKHUX 31eMeHTOB. [ICXD
J.1. MenaeneeBa: KOpOTKOIIEPUOAHBIN U JUIMHHONIEPUOIHBIA BapyaHThl. lleprnoasl u rpynmsl.
['nmaBHas u no6ouHas noArpynmnsl. OTHOCUTENbHAS aTOMHAs Macca.

Xumnueckue popmynsl. MHaeKkcs 1 k03PpuumenTsl. OTHOCUTENbHAS MOJIEKYIISIPHAS Macca.
MaccoBass J0Ji1 XMMHUYECKOTO 3JJIEMEHTa B coeAuHeHuH. MHpopmanus, KOTOPYH HECYT
XuMuueckue GopMyIibl.

BanentHocts. CrpykTypHble GopMyJsibl. XUMHUYECKHE OHJIEMEHTHI C TMOCTOSSHHOM H
NEPEMEHHOIN BaJ€HTHOCTHIO. BbIBOA (opMysibl coequHeHHs MO BajleHTHocTU. OmnpeneneHue
BaJICHTHOCTH XHUMHYECKOTo »3jeMeHTa Mo Qopmyie BemectBa. (CocTaBieHHe Ha3BaHUU
COCIMHEHHUM, COCTOAIIMX M3 JABYX XHMMHYECKUX DJJEMEHTOB, [0 BaJE€HTHOCTH. 3aKOH
ITIOCTOSIHCTBA COCTaBa BEILIECTB.

XuMuueckue peakuuu. PeareHTsl U npoayKThel peakuuu. [Ipr3HaKu XMMHUYECKUX PEaKLIUi.
VYciaoBus HMX TNpOTEKaHWs M IpeKpaiieHus. Peaknuum ropeHus. OK30TEPMHUYECKHE U
OSHIAOTEPMUYECKHUE PEAKLIUH.

3aKOH COXpaHEHHsI MAcChl BEHIECTB. XMMHUYECKHE ypaBHEHUsA. COCTaBICHHE XUMHUYECKUX
ypaBHeHu#. H(popmalus, KOTOPYO HECET XUMHUECKOE YpaBHEHHE.

Knaccudukanys XuMUYECKUX PEaKlMii O COCTaBY U YKCIy PEareHTOB U MPOIYKTOB. THIIbI
XUMUYECKUX  peakuuil. Peakuum coenuHeHUs, paszioKeHus, oOOMeHa, 3aMeleHUs.
Karanuzaropse! u katanus.

JlabopaTopHbIe ONBITHI.

. O3HaKOMJICHHE C KOJUICKIIUEH Tab0opaTOPHOM MOCYIbI.

. [IpoBepka mpubopa AJist MOSyuyeHuUs Ta30B Ha TEPMETUUYHOCTb.

. IIpuroTroBiaeHne reTepoOreHHON CMECH MIOPOILKOB CEPHI U JKEJIE3a U UX pa3/ielICHNUE.
. B3aumopeiicTBie pacTBOpOB XJIOpUAA HATPUsI U HUTpaTa cepedpa.

. [lonyuyenue runpokcuaa meau (2) u ero B3auMOECHCTBUE C CEPHON KHCIOTOM.

. BzanmoencTBue pacTBopa CoAbl C KUCIOTOM.
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. [IpoBepka 3akoHa COXpaHEHHS MAcChl BEIIECTB HA IPUMEPE B3aUMOICHCTBUS IICIOYH U
KHCJIOTHI.
8. PaznoxeHune mepokcuaa BoI0poia ¢ MOMOIIBI0 OKCHa Mapranma (4).



9. 3amernieHue Kene30M MeJIU B MEIHOM KYIIOPOCE.

IIpakTHyeckue padoThl.
1. 3nakoMcTBO ¢ 1abopaTopHbIM 000pyIoBaHueM. [IpaBusa TexHuku 6€30MacHOCTH

npu pabote B KabuHEeTe XUMHUU. HekoTopble BUIBI padoT.
2. AwHaau3 1MOYBHI.

Paznen 2. BaxkHeilnne npeacTaBuTe/ il Heoprannieckux seuecrs. KosimyecrBeHnbie
OTHOLICHUA B XumMuH. (18 yacoB)

CoctaB Bo3nyxa. Ilonartue o6 0O0bEeMHOM /10JI€ KOMIOHEHTA MPUPOJHON T'a30BOM CMECH —
BO31yxa. Pacuer 00beMa KOMIIOHEHTA ra30BOil CMECH IO €r0 00BEMHOM J10JI€ U HA0OOPOT.

Kucnopon. O3zon. Ilonmydenme xkucnopoga. CoOupaHue H paclio3HaBaHHE KHUCIOpOAA.
XHUMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOJIEHCTBUE C METAINIAMH, HEMETAJJIAMU U CIIOKHBIMU
BeulectBaMu. [Ipumenenue kucnopoaa. Kpyropopor kuciopoaa B pupoe.

Oxcuapl. OOpa3zoBaHue Ha3BaHUN OKCHIOB 1o uXx (opmynam. CocraBieHue (opmy
OKCHJIOB I10 Ha3BaHUsM. [IpeacTaBurenn OKCUAO0B: BOJA, YIIEKUCIBIA a3, HETallIeHas! U3BECTb.

Bonopon B mpupone. dusznyeckue U XUMHUYECKHE CBOMCTBA BOJAOPOAA, €r0 IOJyYEHHE U
IIPUMEHEHUE.

Kucnotsl, ux cocras u knaccuduxanus. Maruouropsl. Tabmauma pactBopuMoctu. CossiHas U
CepHasi KUCJIOThI, UX CBOMCTBA U TPUMEHEHUE.

Comnu, ux cocraB u Ha3BaHMs. PactBopumocTs coneit B Boxe. lIpencraBurenu conen: Xaopua
HaTpus, KapOoHaT HaTpus, pocdaT KaIbIusl.

[Tocrostnaass ABoragpo. KommuectBo BemectBa. Momb. Monsipaas wmacca. KpatHbie
€AVHUIBI U3MEPEHUSI KOJUYECTBA BEIIECTBA — MWJLIMMOJIb M KHUJIOMOJb, MUJUIMMOJSIpHAs U
KWJIOMOJISIPHAs: MacChl BELIECTB.

PacueTel ¢ HUCHOJIB30BaHUEM MOHATHM «KOJIMYECTBO BELIECTBA», «MOJIApHAs Maccay,
«MOCTOSIHHAsE ABOTaapoO».

3akoH ABoraapo. MonspHblii 00beM Ta3000pa3HbIX BemiecTB. OTHOCUTEIbHAS TUIOTHOCTH
OJIHOTO Tra3a Io JIpyromy.

. Kpatsble equHuIbl ©13MEPEHUS KOJIMYECTBA BEUIECTBA —MUJUIMMOJISIPHBIA M KUJIOMOJISIPHBIN
00BEMBI T'a30B.

PacueTsl ¢ HMCHOJIB30BaHUEM TOHATHH «KOJIMYECTBO BELIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIA 00bEM Ta30B», «UYUCIO0 ABOTAIPOY.

I'unpocdepa. KpyroBopor Boabl B npupoje. PuU3nyeckre U XUMMUYECKHE CBOMCTBA BOJIBI:
B3aMMOJICUCTBUE C OKcuaaMu. OCHOBaHUS, UX COCTaB. PacTBOPMMOCTH OCHOBAaHHMI B BOJE.
N3MeHeHne OKpacKu MHAUMKATOPOB B IIEJIOYHOM cpeae. [IpencraBurenu menodei: THAPOKCUIBI
HATPUS, KaTUs U KaJIbIHs.

PactBoputens n pactBopeHHOe BemecTBo. PactBopel. PactBopenme. ['maparsl. MaccoBas
JI0JI1 pPAaCTBOPEHHOTO BellecTBa. PacueTsl, CBA3aHHBIE C MCHOJb30BAHUEM IOHATUSI»MACCOBAs
J10JI1 PACTBOPEHHOI'O BEILIECTBAY.

JlabopaTopHbIe ONbITHI.

ITomyTHEHHE U3BECTKOBOW BOJBI IPU MIPOITYCKAHUH YTJIEKMCIIOrO ra3a.

[TosyyeHnne BOOOpO1a B3aUMOICCTBUEM IMHKA U COJISTHOM KUCJIOTHI.

Pacno3HaBaHue KUCIOT HHIMKATOPaMHU.

N3MeHeHne okpacku MHANKATOPOB B LIEJOYHOU Cpele.

O3HakOMJIEHHE C TMpenaparaMyd JOMAallHEW WJIM IIKOJIbHOM alTeYKu — pPAacTBOPAMHU
IIEPOKCHUA BOJIOPOAA, CIIUPTOBOM HACTOMKHY MOJ1a U HAIIATBIPHOI'O CIIUPTA.
IIpakTnueckue padoThl.

1. ITonyyenue, coOupanue U pacrio3HaBaHUE KUCIOPOIa.

2. [lonyuyenue, coOupaHue 1 pacrio3HaBaHUE BOJIOPOIA.

3. IlpuroroBneHue pacTBOPOB COJIEH C UX 3aJJaHHOM MAacCOBOM J10JICH.
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Pa3znen 3. OcHOBHBIE KJIACCHI HEOPraHu4yeckux coequnenni. (10 yacon)

O06o06mieHne cBefeHnid 00 OKcHaax, UX KiaaccuduKalmu, Ha3BaHUAX U cBocTBax. CrocoObl
MOJTYy4YE€HUS OKCHJIOB.

OcHoBaHus, WX KiaccuduKaiys, Ha3BaHUS U CBOMCTBA. B3amMojelcTBUE C KHUCIOTaMH,
KUCJIOTHBIMU OKCHJAMH M COJSIMHU. PaznokeHue HepacTBOPUMBIX OcCHOBaHUN. CriocoObl
MOJTy4Y€HUS OCHOBAHMIA.

Kucnorel, ux kmaccudukanuss u Ha3BaHusa. OOnMe XUMHYECKHE CBOMCTBA KHCIIOT.
B3aumoneiicTBUEe KUCIOT ¢ MeTallaMH. ODJIEKTPOXUMUUYECKUU PAJl HANPSKEHUUA METaJIOB.
B3auMoselicTBUEe KUCIOT ¢ OKCHIAMH METa/uioB. B3auMoiecTBHE KHCIOT C OCHOBAaHUSIMU —
peakiusi HeWTpanu3auuu. B3anmopeiictBue Kuciot ¢ consimu. [lomydenne 0eCKUCIOPOIHBIX U
KHUCJIOPOJICOIEPKAIIMNX KUCIIOT.

Comm, ux kimaccuduKanms U CBOMCTBA. B3ammoselicTBre coeil ¢ MeTaJliaMu, 0COOCHHOCTH
ATUX peakuuii. BzaumoaencTeue conen ¢ CONsIMU.

['enetndeckue psAabpl MeTaula W HeMeTaia. ['@eHeTHyecKkas CBsI3b MEXKIy Kilaccamu
HEOPraHUYECKUX BEIIECTB.

JlaGopaTopHbIe ONbITHI.

1. BzaumoieicTBrE OKCHIa KaJIbIIHUs C BOJIOM.

. [loMyTHEHHE U3BECTKOBOM BOJIBI.

. Peakuus nerrpanuzanum.

. [lonyuyenue rupokcuaa meau (2) v €ero B3auMOACHCTBUE C KUCIOTOM.
. Paznoxxenue ruapokcuga meau (2) npu HarpeBaHUM.

. B3aumoaencTBue KMCIOT ¢ METaIIaMU.

. BzaumoencTBue KUCIOT C COISIMU.

. O3HaKOMIIEHHE C KOJIJICKIIMEH COJICH.
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. B3aumogeiictBue cynbdara menu (2) ¢ xKene3om.
10. B3aumoeicTBHUE COIEN C COISIMHU.
11. I'eneTuyeckas CBSI3b Ha MPUMEPE COSTUHEHUN MEIH.

IIpakTyeckue padoThl.

1. Pemenue skciepruMeHTaIbHBIX 3a]1a4.

Pa3znen 4. Ilepuognuecknii 3akoH u [lepuoanyeckas cucreMa XMMHYECKHX IJIEMEHTOB
(IT3 u IICXD) .. MenaesieeBa U CTPOeHUE aTOMA. (8 4acoB)

EcrecTBeHHBIE CcEMENWCTBA XUMHUUYECKMX 3JJIEMEHTOB: IIECJOYHBIE M IICJIOYHO3EMEIIBHBIE
METaJUIbl, TAJOTeHbI, MHEPTHBIE Ta3bl. AMdoTepHOCTh. AMDOTEPHBIE OKCUIBI U TUIPOKCHUIBI.
KowmruiekcHblie comu.

Otkpsitue .. MenneneessiM 113 u coznanue um [ICXO.

AToMBbI Kak (opma CyIIEeCTBOBAHMS XUMHUYECKUX JJIEMEHTOB. (OCHOBHBIC CBEICHHS O
CTpoeHnu aToMmoB. JlokazaTtenbcTBa CIOXKHOCTH CTpoeHus atomoB. OmbiTel Pesepdopra.
[limanerapHas MOAENb CTPOCHUSI aTOMOB.

CocTaB aTOMHBIX SIIEP: MPOTOHBI, HEUTPOHBI. OTHOCUTENIbHASA aTOMHAs Macca. B3anMocBs3b
TIOHSITUN «TIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAsI Macca.

MuxkpoMup. IJIEKTPOHBI. CTPOCHHUE JIEKTPOHHBIX YPOBHENH aTOMOB XMMHUUYECKHUX SJIEMEHTOB

NoNe 1-20. ITonsiTHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otonbl. ®dusnueckuit cmbici cUMBOJMKM [lepuonndeckoit cucrembl. CoBpeMeHHas
dbopmynupoBka [13. 3meHeHus: CBOWCTB 3JIEMEHTOB B TEPHOJIaX W TPYIIax, Kak (DyHKITUS
CTPOEHUS AJICKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTrKa 3J€MEHTa-MeTallla U 3JIeMEHTa-HeMeTaula no ux nojoxeHuto B [ICXD
J.1. Menneneena.

JlaGopaTopHble ONBITHI.



1. TMonydenue aMpOTEpHOTO TMIPOKCHIA U UCCIIEIOBAHKUE €TI0 CBOWCTBR.

Paznen 5. Xumudeckasi cBsi3b. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuun. (10
4acoB)

Nonnas xumuyeckas cBs3b. MoHBI, 00pa3oBaHHBIE aTOMaMHd METAJUVIOB U HEMETAJUIOB.
Cxembl 00pa30oBaHUsI UOHHOW CBSI3U JJIsI OMHAPHBIX coeluHEeHU. VIOHHBIE KpUCTAITMYECKUE
peteTky U (GU3MYECKUe CBOMCTBA BEIIECTB C ATUM TUIIOM pemieTku. [loHstue o dhopmyibHOM
EIMHHUIIE BEIECTBA.

KoBasieHTHass Xxumu4deckasi CBsI3b. DJIEKTPOHHBIE W CTPYKTypHBIE (opmyibsl. KoBaneHTHas
HemoJsipHast CBsi3b. CXeMmbl 00pa30BaHUS KOBAJECHTHOW CBSI3M NJIsi OMHAPHBIX COCIWHCHUH.
MonekynsipHble U aTOMHBIE KPUCTAJUIMUYECKUE PEIIETKU, U CBOMCTBA BEIIECTB C 3TUM THUIIOM
PELIETOK.

ONEeKTPOOTpUIIATENbHOCTh.  Psim  anekTpooTpunarensHoctd. KoBajeHTHas  mossipHas
XUMHUYEeCKass CBsa3b. CXembl 00pa30BaHUS KOBAJCHTHOW TMOJSIPHOW CBS3M 11 OWHAPHBIX
coeMHEHUN. MOJIEKYJISIpHBIE U aTOMHBIE KPUCTALIMYECKHE PENIeTKH, CBOMCTBA BEIIECTB C
ATHUM THUIIOM PEIIETOK.

MeTtamdeckass XMMUYECKasl CBSI3b U METAUIMYECKAs KpUucTaJminueckas peurerka. CBoiicTBa
BEIIECTB C ATUM TUIIOM pelIeTOK. EAuHas npupoa XMMUYECKHUX CBSI3EH.

Crenenp okucieHus. CpaBHEHUE CTEICHEH OKMCIIEHUS W BajeHTHOCTH. IIpaBuina pacuera
CTEIICHH OKHUCJICHUS 10 (POpMyJIaM XUMMHUYECKUX COCTUHCHUI.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC peakiuu. OmnpeneneHrue CTEeNeHEeW OKUCICHUS IS
AJIEMEHTOB, OOpa3yIIIMX BEIIECTBA pa3HbIX KJaccoB. Peakiuu WOHHOTO OOMEHa U
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu. (CoCTaBlieHHE YpPaBHEHUW OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA METOJIOM 3JIEKTPOHHOTO OajaHca.

TemaTnuyeckoe NVIAHUPOBAHUE

Ne Tema KoJ-Bo KoJa-Bo Koj-Bo
JacoB NPAKTHYECKUX | KOHTPOJbHBIX
1 | Pasnen 1. HavanbHble NOHATHS U 20 2 1
3aKOHBI XMMHU.
2 | Paznen 2. Baxueiimnme 18 3 1
NPEACTABUTENIM  HEOPraHUYECKHUX
BEIIIECTB. KomnuecTBeHHEIE
OTHOIIICHHUS B XMMMHU.
3 |Pazgmen 3. OcHOBHBIE KJIaCChI 10 1 1
HEOPTraHUYECKUX COCTMHECHUM.
4 | Paznen 4. Ileproguyueckuii 3aK0H U 8
ITepuonnueckas cucreMa

xumudeckux anemeHToB (I13 u
[ICX2) .M. MenneneeBa u
CTPOCHHE aTOMaA.

5 | Paznen 5. Xumudeckas CBS3b. 10 1
OKMCIIUTEIBHO-
BOCCTAaHOBHUTEIbHBIC PEAKIIUH.

6 | [loBTOpeHue 2 1

Hroro: 68 yacos 6 5




KanengapHo-TemaTH4ecKoe NJIAHUPOBAHHE

Ne Ne Kou- JlaTa Jlomamnee
YPOKa | ypoka B Tema ypoxka BO mian | gakr 3ajlaHue
pasnesie 4acoB
Pa3zjnen 1. HauajibHble NOHATHSA M 3aKOHBI XUMHH. (20 yacoB)
1 1 Broanbliii nacTpykTax no Th npu padote B 1 81,
kabunere xumuu. [Ipeamer xumun. Ponb xumun BOIIPOCHI
B )KM3HH YEJIOBEKA.
2 2 Mertoabl U3y4eHUS] XUMUU 1 82,
BOIIPOCHI
3 3 ArperaTHble COCTOSIHHS BELLIECTB 1 83,
BOTIPOCHI
4 4 [TpakTrueckas padora Nel. 1 Odopmuth
«3HAKOMCTBO C JJaOOPaTOPHBIM 00OPYIOBAHUEM. paboty
[IpaBuia TexHUKH OE30MACHOCTH NIPU PadOTE B
XUMHYECKOM KaOMHETEeY.
5 5 dusnyeckue ABICHUA B XUMHUA 1 84,
BOIIPOCHI
6 6 [IpakTuueckast pabora No2. AHaIU3 MOYBHI. 1 Odopmuts
paboty
7 7 ATOMHO-MOJIEKYJIIpHOE yueHne. XUMHUECKUe 1 §5,
DIIEMEHTHI cooOrieHne
8 8 3HaKM XMMHYECKUX IeMeHTOB. [lepuoanueckas 1 86,
tabmuua J[.1. Menneneea BBIYYUTh
DJIEMEHTBI
9 9 3HaKM XMMHYECKUX 37eMeHTOB. [leproanueckas 1
tabmuua /.M. Menneneena
10 10 Xumuueckue (OopMyIIbL. 1 87,
BOIIPOCHI
11 11 Xumuueckue GopMyJbl. 1 § 7, ynp.4,5
12 12 BanentHOCTB 1 88,
BOIIPOCHI
13 13 BaneHntHOCTS 1 8 8,
ynp.1,2,3
14 14 Xumuueckue peakuuu. [Ipu3Haku v yciaoBus ux 1 89,
MPOTEKAHU. BOIIPOCHI
15 15 3aKOH COXpaHEHMs MacChl BEUIECTB. XUMHYECKUE 1 810,
peaxIuu. BOIIPOCHI
16 16 3aKOH COXpaHEHMsI MAcChl BEUIECTB. XUMHYECKUE 1 810,
peaKIMH. ymp.4,5,6
17 17 THUnbl XUMUYECKUX pEaAKIIHMA 1 811,
BOIIPOCHI
18 18 Tunel XUMUYECKUX pEaKIIUi 1 8§11,
ynp.3,10
19 19 [ToBTOpenune u 060061eHne TeMbl. [ToAroTOBKA K 1 [Toxrorosu
KOHTPOJIbHOH paboTe. THCS K K/
20 20 KontponsHast pabora Nel «HaugansHbie TOHATHS 1

XUMHN))

Pa3pnen 2. Baxkneiiune npeacraBuTe/ M HeOprannyeckux semecrs. Koany

xumum (18 yacos)

€CTBCH

HbI¢ OTHOILICHUSA B

21 1 Bo3zayx u ero cocras. 1 8§12,
BOIIPOCHI
22 2 Kucnopos. 1 8 13,
BOIIPOCHI
23 3 [Ipaktruueckas padora Ne3. [Tomydenue, 1 Odopmuts
coOHpaHue U paclio3HaBaHUE KUCIOPO/a. paboty




24 4 OKcHpl. 1 § 14,
ynop.1,2,3
25 5 Bomopon. 1 § 15,
BOTPOCHI
26 6 [Ipaktruueckas padora Ne 4. [Tonydenue, 1 Odopmuts
coOupaHue M pacrlo3HaBaHUE BOJIOPOJIA. paboty
27 7 Kucnotsr 1 § 16,
BBIYYUTh
KHCJIOTBI
28 8 Conn 1 8§17,
ymp.1,2,3
29 9 KomuuecTB BemecTBa. Mossipaast Macca 1 818,
BEIIIECTBA. BOIPOCHI
30 10 Konuuects BemecTBa. MossipHas Mmacca 1 § 18,
BEIIECTBA. ynp.5,6,7
31 11 MonsipHblii 00bEM ra30B. 3aKk0H ABOTaapo 1 8§19,
ynp.6-10
32 12 Pemtenue 3a1a4 ¢ ¥CIIOJIb30BaHUEM ITIOHATHI 1 Pemure
«KOJIMYECTBO BEIIECTBA», KMOJISIPHAS MAccay, 3amaqy
«MOJISIPHBIA 00BEMY, «YUCIIO ABOTaJIPO».
33 13 Pemenue 3a1a4 ¢ UCIOIB30BAHUEM TOHATUI 1 Pemuts
«KOJIMYECTBO BEILICCTBA», KMOJIIPHAS Maccay, 3aaqy
«MOJISIPHBIA 00BEMY, «UHCTIO0 ABOTAIIPOY.
34 14 Boga. OcuoBanus. 1 § 21,
BOTIPOCHI
35 15 PactBopsl. MaccoBast 101151 paCTBOPEHHOTO 1 8§22,
BEIIIECTBA. yup.4,5
36 16 [IpakTuueckas padora Ne5. [Ipurotopnenue 1 Odopmuts
pPacTBOPOB COJIEH C MX 3aIaHHOM MacCOBOM JOJIEH. paboty
37 17 O06o001Ienye ¥ cucTeMaTu3alys 3HaHUH 110 TEME 1 IloaroroBu
«Baxxueliue npeacTaBUTETN HEOPTaHUIECKUX ThCS K K/p
BeniecTB. KomnuecTBEHHBIE OTHOIICHUS B XUMUID)
38 18 KonrtponbHas pabota Ne2. «Baxneiimue 1
MIPEJICTAaBUTEIIH HEOPTAaHMUECKUX BEIIIECTB.
KonndecTBeHHBIE OTHOIICHUS B XUMU))
Pazjen 3. OcHOBHBIE KJIacChl HeOpranuveckux coeaunennii (10 yacon)
39 1 Oxcuppl. Knaccudukanus u cBoicTBa. 1 8 23,
yip.4,6
40 2 OcHoBanus. Mx knaccudukanys u cCBOWCTBA. 1 8 24,
BOTIPOCHI
41 3 Kucnotsr: knaccudukaius u cBoiicTBa 1 8 25,
yp.9,10
42 4 Kucnotsr: knaccudukaiys u cBoicTBa 1 8 25,
BOTIPOCHI
43 5 Commn. Knmaccuukanus u cBOHCTBA. 1 8 26,
BOTPOCHI
44 6 Comu. Kiaccudukarus u CBOMCTBa. 1 § 26, ynp.4
45 7 ['enetnueckas cBsi3b MEXIY KilacCaMu 1 8 27,
HEOPTaHWYCCKHUX BEIICCTB. BOTIPOCHI
46 8 [Ipaktuueckas padota Ne6. Perenue 1 Odopmuts
IKCIIEPUMEHTAIBHBIX 33]1a4. paboty
47 9 O00011eHNE U CHCTEMATU3ALIUS 3HAHUH 10 TEME 1 IToarorosu
«OCHOBHBIE KJIaCChl HEOPTAaHHMYECKUX ThCA K K/p
COEIMHECHUI
48 10 KonTposbHas padora Ne3. « OCHOBHBIE KJIACCHI 1

HCOPTaHNYCCKHUX COG,Z[PIHCHHﬁ»




Paznea 4. llepuoagnueckuii 3axon u [lepuoguveckas cucrema xumuueckux 3jaemenTon . A.

MenpaesieeBa u ctpoenne atoma. (8 yacon)

49 1 EcrecTBeHHBIE CEMENCTBA XUMUYECKUX 1 § 28,
9JIeMEHTOB. AMGMOTEPHOCTb. BOTPOCHI
50 2 OTtkpeITHE MEHIeIeeBbIM ITEPUOIUYECKOTO 1 § 29,
3aKOHA. ynp.4,5,6
51 3 OCHOBHBIC CBEJICHUS O CTPOSHHUH aTOMOB 1 8 30,
BOTIPOCHI
52 4 CtpoceHHe IEKTPOHHBIX 000JI0UYEK aTOMOB 1 831,
XuMudeckux 3nemenToB 1-20 B Tabnuue J.U. BOIIPOCHI
Mewngeneesa.
53 5 [Mepuoamueckuii 3axon [[.M1. Menneneesa u 1 832,
CTPOCHHE aToMa ymp.3,5,6
54 6 XapakTepuCTHKa XMMHYECKOTO dJIEMEHTa Ha 1 Hatp
OCHOBAHHH €T0 TIOJIOKEHUS B MIEPHOINICCKOM XapakTepu
CHCTEME. CTHKY
DIIEMEHTY
55 7 XapakTepuCTHKa XMMHUYECKOTO JIEMEHTa Ha 1 Hatp
OCHOBAHHH €T'0 TIOJIOKEHHUS B IIEPHOANISCKOM XapakTepu
CHCTEME. CTHKY
AJIIEMEHTY
56 8 3nauenue [lepuoanmyeckoro 3akoHa u 1 § 33,
[Teproamueckoil CHCTEMBI XUMUYIECKHX DJIEMEHTOB BOTIPOCHI
J.1. Menneneena.
Paznen 5. Xumuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakiun. (12 yacon)
57 1 HMouHas xuMuyeckas CBA3b. 1 § 34,
ynp.3.,4
58 2 KoBasieHTHAas XUMHUY€eCKast CBA3b 1 § 35,
KoBajieHTHas: HEMOJsIpHAS CBSI3b. BOTIPOCHI
59 3 KoBasnienTHas moJisipHas CBS3b. 1 § 36,
BOTIPOCHI
60 4 Meramnnueckas XUMHYECKas CBA3b. 1 8 37,
BOMPOCHI
61 5 Crelnens OKACIEHUS. 1 8 38,
Pemenue ynpaxnenuit no reme «CTeneHb BOTIPOCHI
OKHCIICHHUSI
62 6 CrerneHb OKUCIEHUS. 1 8 38,
Pemenue ynpaxnenuii no reme «CTeneHb ynp.4,5
OKHCIICHHUSI
63 7 OKHCIUTETHPHO-BOCCTAHOBUTEIIHHBIE PEAKITUH. 1 8§ 39,
pelIeHue YIpasKkHEeHHH. BOMPOCHI
64 8 YrupaKHeHHsI B COCTABIICHUH OKUCIIATEITBHO- 1 8§ 39,
BOCCTAaHOBUTEILHBIX PEaKIUil. ynp.5,9
65 9 O00011eHNE U CUCTEMATH3ALINA 3HAHUH 10 TEMaM 1 TToxarorosu
«I13 u [ICX3 JI.1. MenaeneesBa u CTpoeHHUE TBCS K K/
atoMa» u «Ctpoenue BenectBa. OKUCIUTETBHO-
BOCCTAHOBUTEIILHBIC PEAKIIHNY.
66 10 KonTtpoinsHas padora Ned. «I13 m [TICXD JI.H. 1 [Moarorosu
MewnneneeBa u cTpoerue atoMay u «CTpoeHue TBCS K
BeniecTBa. OKUCIMTENBHO-BOCCTAHOBUTEILHEIE HATOrOBOM
peaKIum. pabote
67 11 Hrorosasi KOHTpOsIbHAsA padoTa 1
68 12 [ToBTOpEHME MPOIACHHOrO MaTepuana 3a Kypc 8 1
KJiacca.
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