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IMosicHuTe/ILHAS 3aMUCKA

Pabouas nporpamMma no XxuMuu aiis 8 Kiacca siBisieTcs yactbio OCHOBHOM 00pa3oBaTeIbHOM
nporpaMMmbl  OCHOBHOTO o0miero ob6paszoBanusi MBOY «Hoso-Ilotemunckas COIl» u
COCTaBJICHa B COOTBETCTBHUM ¢ @DenepaibHbIM TIOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOro obmiero oopaszosanus (IIpukaz MunucrepcTBa oOpa3oBaHusl U HAyKU
P® or 17.12.2010 Nel897 «OO6 ytBepxkaeHun ¢enepaabHOrO0 TOCYIapCTBEHHOTO
0o0pa30oBaTeIbHOrO CTaHAapTa OCHOBHOro oOmero oOpa3oBaHus» (C H3MEHEHUSIMU H
nononHenusimu ot 29.12.2014, 31.12.2015), pexkomenpauusamu «lIpumepHoii mnporpamMmbl
OCHOBHOT'O 00111ero 00pa3oBaHMs MO XUMHUH 8 - 9 Kiacchl» U OPUEHTUPOBAHA HA peau3aluio B
IEHTpe O0Opa3oBaHUsl €CTECTBEHHOHAYYHOW W TEXHOJOTMYEeCKOW HampaBieHHOcTeld «Touka
pocta», co3manHoro Ha 60aze MBOY «Hoso-Ilorbmunckas COILL» c nenbio pa3Butust y
oOy4JaroIMXcs €CTECTBEHHOHAYyYHOH, MaTeMaTU4ecKod, HHPOPMALMOHHON TI'PaMOTHOCTH,
(bopMHpOBaHUS KPUTHUYECKOTO W KPEATHMBHOTO MBIILIEHUS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBEHHOHAYYHOM W TEXHOJOTMYECKOW HANpaBIIEHHOCTH, a TakKe i MPaKTUYECKOU
0oTpabOTKM yuyeOHOro Marepuasia no yuyeOHbIM npenmeram «Dusukay, «Xumus», «buonorus,
«TexHonorus».

Ha 6a3e uentpa «Touka pocta» obecnieunBaeTcsi peannsalus o0pa3oBaTeIbHbIX MPOTpaMM
€CTECTBEHHOHAYYHON U TEXHOJOTHYECKON HANpaBlIE€HHOCTEH, pa3pab0OTaHHBIX B COOTBETCTBUU
c TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cepe o00Opa3oBaHuss M C Y4ETOM pPEKOMEHAAIMI
®denepanbHOro omeparopa ydyebHoro mnpenMera «Xumus». OOpas3oBaTenbHas MporpaMmma
MO3BOJIIET MHTETPUPOBATH pealu3yeMble 31€Ch MOIXOJbl, CTPYKTYPY M COJEp)KaHUE IpHU
opraHuzanuu oOyudeHus xumuu B 8—9 Kiaccax, BBICTPOEHHOM Ha 0asze mo0oro wus
JOCTYIHBIX ydeOHO-MmeToaudyeckux komiuiekcoB (YMK). Hcnonb3zoBanue o0opynoBaHus
neHTpa «Touka poctay Mo3BoOJIsET CO3AATh YCIOBHUSA:

- TSl pacIIMPEHUs COIepKaHUS IKOJIBHOTO XUMUYECKOTO 00pa3oBaHus;

- NI TIOBBIIIEHUS! TO3HABATEIBHOM AaKTUBHOCTH OOYYalOUIUXCS B €CTECTBEHHOHAYYHOU
00J1aCTH;

- JUIS pa3BUTHUS JIMYHOCTH peOCEHKa B TMpolecce OOyYeHHs] XHMHH, €r0 CIOCOOHOCTEH,
(bopMHUpOBaHUS U YIOBIECTBOPEHHS COIIMATIBHO 3HAYUMBIX HHTEPECOB M MOTPEOHOCTEH;

- nnsi paboThl ¢ OJAPEHHBIMU IIKOJIBHUKAMH, OPTaHM3AIlMU WX DPA3BUTHUS B Pa3IUYHBIX
obJacTsax 00pa3oBaTeIbHON, TBOPUECKOMN JEITEITHOCTH.

[Ipumensis nudpoBbie J1a0OpaTOpUM HA YpPOKaX XHUMHUHU, y4YalIUECs CMOTYT BBITIOJIHUTH
MHO>KECTBO JJAOOPATOPHBIX PadOT U FIKCIIEPUMEHTOB IO MIPOrPaMMe OCHOBHOM IIKOJIBI.

Jannas oOpa3oBaTeiibHasi NMpOrpaMMa OOECIEUMBAET YCBOCHHME YYAIlUMHUCSA BaKHEUIINX
XHUMHUYECKUX 3aKOHOB, TEOpUH U TMOHATUH; GOpPMUPYET MpPEACTaBICHHE O POJM XUMHUU B
OKpYXaloIleM MHUpEe M KHU3HH u4eioBeka. lIpm 3TOM OCHOBHOE BHHMAaHHME YIEISAETCSH
CYLIHOCTH XUMHYECKUX PEAKIMI U METOAAM UX OCYIIECTBIICHNUS.

OaHMM 13 OCHOBHBIX MPUHIIMIIOB IOCTPOEHHUS MTPOTPAMMBI SIBJISIETCS MPUHIIUIT JOCTYITHOCTH.
OKCIepUMEHTAJIbHbIE JaHHbIC, MOTYYCHHbIE YYAllUMUCSA MPU BBIMOJHEHUH KOJMYECTBEHHBIX
OTIBITOB, MO3BOJISIIOT YYAIIUMCSI CAMOCTOSTEIBHO JI€JaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH.
[Toaxomapl, 3aM0KEHHBIE B COJEP)KaHHUE MPOrpPaMMBbI Kypca, CO3/al0T HEOOXOAMMBIE YCIOBHS
JUI CHCTEMHOT'O YCBOEHHUS yYallMMHCS OCHOB HAayKH, Ui OOECIEeYeHHs] pa3BUBAIOIIETO U
BOCTIMTHIBAIOLIETO BO3/ACUCTBUSA 00YUECHUS HA JIMYHOCTD yUaIlerocs.

dopmupyemble 3HaHHUS JIOJDKHBI CTaThb OCHOBOM CHCTEMBI YOEXACHHH MIKOJIbHUKA,
LEHTPAJIBHBIM SJPOM €r0 HAyYHOI'O MUPOBO33PEHHUSL.



Onucanve MaTepuaJIbHO-TEXHUUYECKOU 0a3bl HeHTpa «Touka pocrtay,
HCIOJIB3YEMOT O JJIsl peajin3anum 00pa3oBaTe/ibHbIX IPOrpaMM B paMKax
npenojaBaHus XuUMHUH

Hudgposaa (komnvromepnasn) navopamopusa (LIJI), nporpaMMHO-aNIapaTHbII KOMIUIEKC,
JATYMKOBAsl CUCTEMa — KOMIUIEKT y4eOHOro 0O0OpyAOBaHUs, BKIIOYAIOIMINN MU3MEpPUTEIbHBIN
010K, MHTEPdENCc KOTOPOTO MO3BOISIET 00ECIIEYNBATh CBA3b C MEPCOHATBHBIM KOMITBIOTEPOM, U
Ha0Op aTUYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3IUYHBIX PU3HUECKUX BEITUYHH.

Jlamuuk memnepamypst na1amuHOEslll — TPOCTOM Y HAJIEKHBIA JATUMK, ITPEIHA3ZHAYEH IS
U3MEPEHUs TEMIIEpaTypbl B BOJHBIX pacTBOpax M B Ta3oBBIX cpeaax. Mmeer pazmuyHbIi
nuanas3od uzMepenuii ot —40 no +180 °C. TexHudyeckre XapaKTEPUCTUKU JAaTYMKa yKa3aHbl B
MHCTPYKLMM MO dKCIUTyaTauuu. Jamuuk memnepamypovl mepmonapHulil NPEIHAZHAYEH IS
m3mepenuss temmeparyp g0 900 °C. Hcnonws3yercss mpu BBIMOJHEHUU DPAOOT, CBSI3aHHBIX C
U3MEpPEHUEM TeMIIepaTyp IJIaMEHH, IJIABJICHUS U Pa3I0KEHUS BEIIIECTB.

Jlamuux onmuyeckoil naomuocmu (Koaopumemp) — TIPEIHA3HAYEH [JII HU3MEPEHUS
ONTHYECKOM TUIOTHOCTH OKpalIeHHBIX pacTBOpoB. Mcmonp3yercss mnpu HU3y4eHUU TEM
«PacTBOpBI», «CKOPOCTh XUMUUYECKUX PEAKIUNY, OMPEICTICHUH KOHIIEHTPAIMA OKpaIIEHHBIX
HMOHOB.

Jamuux pH npenHazHavyeH Uil W3MEpPEHUs BOJOpoaHOro mokaszarens (pH) BomHbIx
PacTBOPOB B PA3IMYHBIX HCCIICIOBAHUSAX 0OBEKTOB OKPYKAIOIIECH CPEIbI.

Jamuux  31eKmponpogoOHocmu  TPEAHA3HAYEH i1 HU3MEpPEHUsl  YJEIbHOU
AIIEKTPOTPOBOTHOCTH KUJKOCTEH, B TOM YHMCJIE M BOJHBIX PAaCTBOPOB BemlecTB. [IpumeHseTcs
IPU U3YYEHUN TEOPHUH IIEKTPOJIUTHUECKON JUCCOLMALINN, XapaKTEPUCTHK BOJHBIX PaCTBOPOB.

Jlamuuk X10puod-uoHee WCTIOJb3yEeTCS ISl KOJWYECTBEHHOTO ONPEACIICHHUS COAECPKAHUS
MOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MpoaykTax nutanus. K gaTdunky noakirodaercs
noHocelleKTUBHBIN 2ekTpon (MCD) (pabouunii 37meKTpos), MOTEHIIUAT KOTOPOTO 3aBHUCUT OT
KOHIIEHTPAIIMK OIpPEAeNIIeMOr0o HMOHA, B JAHHOM Ciy4ae OT KOHIeHTpauuu aHuoHoB CI.
[Torenunan WMCD omnpenensitoT OTHOCHUTENBHO JJIEKTPOJa CpPaBHEHHMS, KaK MpPaBUIIO,
XJIOpCEPEOPSIHOTO.

Jlamuux Humpam-uoHo6 TpEIHAa3HAYEH JJI1 KOJWYECTBEHHOTO ONPEICIICHUS HUTPATOB B
pPa3IMYHBIX 00BEKTaX OKPYKAIOIIEH Cpejbl: Boje, OBOIIax, (pyKTax, KOJOACHBIX M3MIEIUIX U
T.J.

Mukpockon yugposoit npenHazHavYeH TSl U3y4eHUST POPMBI KPUCTANIOB U HAOIIOJCHUS 3a
POCTOM KPHUCTAJLIIOB.

Annapam 0na npoeedenusa xumuyeckux peakyuii (AIIXP) npenHa3zHayeH sl MOTYUYEHHUS
M JIEMOHCTpPAIIMKM CBOMCTB TOKCHYHBIX MApOB U Ta30B . DTH BEIIECTBA MOJydYarOTCs B Koibe-
peakTope, U Mpu HarpeBaHuu (WM 0e3 HarpeBaHUs) ra3000pa3HbIC BEIIECTBA MPOXOIAT Yepe3
MOTJIOTUTENbHBIE EMKOCTH (HACaJIKH) C PAaCTBOPAMHU PEAreHTOB, BCTYMAIOT C HUMHU B PEAKIIMIO.
N30bITOK raza morjomaeTcs XUAKUMHU U TBEPJBIMU pEareéHTaMH, a TaKXKe aKTUBUPOBAHHBIM
yriaéM. Anmapar yamie BCero MCIHOJIB3YIOT ISl MOJYYEHHUsS U JEMOHCTpaldud CBOWMCTB XJIOpa,
cepoBojopona. Ilpubop oOnsa Oemoncmpayuu 3a8ucumocmu CKOpocmu XumMuueckux
peaxkyuii om paziuyHblX aKkmopoe UCTIOIb3YIOT NMPU U3YYECHUU TEMbI

«CKOpOCTh XUMHUYECKON peakIu» U TermiaoBoro dddexra xumudeckux peakmuii. [Ipudop
Ta€T BO3MOXKHOCTb SKCIHEPUMEHTAIIbHO HUCCIEN0BaTh BIUSHUE HA CKOPOCTh XHWMHYECKUX
peakiui  creayromux  (HakTopoB: NPUPOABI  PEATHPYIOUIMX  BEIIECTB, KOHIIEHTpAIUU
pearupymoommx BeEIIEeCTB, IUIOMIAAM TpaHHIbl pa3nesia a3 B TETEPOreHHBIX CHUCTEMax
(MOBEpXHOCTH COMPUKOCHOBEHMSI MEXKJY pearupyloldMHi BelECTBaMHU), TeMIepaTyphl,
KaTaJiu3aTopa, HHrHOUTOpAa.

Ilunemka-0o3amop — NpUCTIOCOOJICHUE, UCIIOJIB3YEMOE B JIA0OPATOPUU I OTMEPUBAHUS
OnpeieNIEHHOT0 00bEMa KUAKOCTU. [IMmeTkH BBIMYCKAIOTCS MEPEMEHHOIO0 W IMOCTOSIHHOTO



o0BpéMa. B koMIiekTbl 000pyAOBaHUS JJI1 MEIULUHCKUX KJIACCOB BXOJAT YAOOHBIE MUIETKH-
703aTOpPbl  OJAHOKAHAJIbHBIE, MO3BOJIAIOIIME HACTPOUTh HEOOXOAUMBIM O0BEM OTOMpaeMoi
KHUJKOCTH B TPEX Pa3IMYHBIX JUANIA30HAX.

bana komounuposannas npeaHa3HAUeHA U1 HArpeBa CTEKIAHHBIX M (apdopoBbIx
COoCylOB, Korma TpeOyercd co3AaTb BOKPYI HAarpeBaeMoro CcoCyla pPaBHOMEpPHOE
TEMIIEpaTypHOE II0Jie, M30€XaTh MCHOJAb30BAHUS OTKPBITOIO IJIJAMEHM M PpacKalEHHOU
aleKTpuyeckoi crnupanu. Kopnyc KOMOWHHUpPOBAHHOW OaHW CJejlaH U3 aJIIOMHUHMUS.
XKunkoctHas yacTb KOMOMHUPOBAHHOM OAHM 3aKPBIBAETCS KOJIbLAMH PA3IMYHOTO AUAMETPA.

Ilpuéop ona nonyuenusa 2a306 VCNONB3YETCS JJIS MONTYYEHUS HEOOJBIINX KOJIUYECTB Ia30B:
BOJIOPOAA, KMCI0poaa (U3 MEPOKCUAA BOAOPOIA), YTIEKUCIIOTO rasa.

IInanupyemble pe3yjbTAaThl 0CBOECHHUSI YUeOHOT0 MpeMeTa

Juunocmmnule pezyiomamot

-OIpeIeJICHHE MOTHUBAIIMY U3YUYCHHS yueOHOTO MaTepHuania;

-OlICHUBAHNE YCBAaWBAeMOro y4eOHOro MaTepualia, UCXOJsl U3 COLMAIBHBIX M JTUYHOCTHBIX
LICHHOCTEH;

-TIOBBIIIICHHE CBOETO O0Pa30BaTEILHOTO YPOBHS U YPOBHS TOTOBHOCTH K HW3YYEHUIO
OCHOBHBIX UCTOPUUYECKUX COOBITHH, CBA3aHHBIX C PA3BUTHEM XHUMHH U 0OIIECTBA;

-3HAHWE TIPaBWJI TIOBEJCHUS B 4YPE3BBIUYAWHBIX CHUTYaIUSAX; -OLICHUBAHHUE COIUAIBHOU
3HAYMMOCTH NMPOGECCHil, CBI3aHHBIX C XUMUEH;

-BJIJICHUE TpaBWJIaMH 0€30MacHOrO OOpalleHuss C XUMUYECKHMMHU BENIeCTBAMU M
000py/I0BaHUEM, MPOSIBIICHUE IKOJIOTHUYECKON KYJIbTYPHI .

Memanpeomemmnule pe3yibmanul.

Pezynamuenuvie:

-LieJienoJiaraHue, BKJIIOYash IMOCTAHOBKY HOBBIX IIeNiel, MpeoOpa3oBaHUE MPAKTUUYECKON
3a/layd B MO3HABATENIbHYIO, CAMOCTOSITEIbHBIA aHAU3 YCIOBHUI JOCTUIKEHUS LIETTM HA OCHOBE
yuéTa BBIJICJICHHBIX YUYUTEJIEM OpPUEHTHUPOB JCHCTBUS B HOBOM YyueOHOM MaTepHae;
TUTAHUPOBAHUE MTYTH JTOCTHKEHUS 1ENeH;

-YCTaHOBJICHHE II€JIEBBIX MPUOPUTETOB, BBIJEICHUE ATbTEPHATUBHBIX CIIOCOOOB JOCTHKECHUS
1€ ¥ BEIOOp HambOoee 3¢ (PpeKTUBHOTO CImocooa;

-yMEHHE CaMOCTOSITEIbHO KOHTPOJHUPOBaTh CBOE BpeMs M YIPaBIATh WM, -yMEHHUE
MPUHUMATH PEUICHUS B TPOOJIEMHOM CUTYAIIHH;

-[IOCTAaHOBKA YYE€OHBIX 3a/1a4, COCTABJIECHHE IUIaHA W MOCIEI0BATEIbHOCTU JEUCTBUH; -
opraHu3anus paboyero MecTta TpPU  BBINOJHEHWHW  XHUMHUYECKOTO JKCIIEPUMEHTA; -
MPOTHO3UPOBAHKUE PE3YJIbTATOB OOYUYEHHUs, OIICHMBAHHUE YCBOCHHOTO MaTepHayia, OIleHKa
KauecTBa M YPOBHs IMOJYYCHHBIX 3HAHUM, KOPPEKIHs IJJaHA W Croco0a MEeUCTBHS TPHU
HEO0OXOIMMOCTH.

Ilo3nasamenvuvie:

-TIOMCK U BBIJIeJICHUE HH(OpMaIuu;

-aHaM3 YCJIOBHM W TpeOOBaHMIA 3a7a4d, BHIOOP, COMOCTABICHUE M OOOCHOBAaHHE CTOcO0a
peluieHus 3a/1a4u;

-BbI0Op Hanbosiee 3PPEeKTUBHBIX CITOCOOOB PEIIECHUS 3aa91 B 3aBUCHIMOCTH OT KOHKPETHBIX
YCJIOBUI;

-BBIJIBUKEHUE U O0OOCHOBAHUE TUIOTE3bI, BHIOOpP crioco0a €€ MPOBEpPKU;

-CAaMOCTOSITEJIbHOE  CO3/IaHUE€  aJropuT™Ma JESTEIbHOCTH TPU  pPEelIeHHH MpoliieM
TBOPYECKOTO W TOMCKOBOI'O XapaKkTepa; -yMEHHUs XapaKTEepU30BaTh BEUIECTBA IO COCTaBY,
CTPOCHMIO U CBOMCTBAM;

-OMKMCHIBAHUE CBOMCTB: TBEPABIX, XKUJKUX, Ta3000pa3HbIX BEILIECTB, BBIICICHUE UX
CYILIECTBEHHBIX MPU3HAKOB;

-U300paKEHHE COCTaBa MPOCTEHIIMX BEIIECTB C TMOMOIIBID XUMHUYECKUX GOpMylT H



CYIIHOCTH XUMHUUYECKUX PEAKIUN C MOMOIIbI0 XUMUUYECKUX YPABHEHUM;

-[IpOBEICHNE HAOJIOICHU, OTMCAHUE TPU3HAKOB U YCIOBHM TE€UEHUS XUMUYECKUX PEAKLUH,
BBITIOJITHEHUE XMMHMUYECKOTO SKCIIEPUMEHTa, BBIBOJALI Ha OCHOBE aHalv3a HaOIOJCHUM 3a
AKCIEPUMEHTOM, pEIICHUE 3aJay, MOJyYeHHE XUMUYECKOM uHOOpMalUM U3 Pa3IUdHBIX
HMCTOYHUKOB;

-yMEHUE OPraHU30BBIBATH UCCIEOBAHUE C LIEJIbIO IPOBEPKU TUIIOTES;

-YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 AaHAJIOTUH) U BHIBOJIBI,

-yME€HHE OOBEKTHUBHO OIICHHWBATh MH(OPMAILMIO O BEIIECTBAX M XMMHYECKUX IPOIECcCax,
KPUTUYECKU OTHOCUTHCS K IICEBAOHAYYHON MH(MOpMAIUK.

Kommynukamuenuie:

-I0JTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUHU C 3aJa4aMU U YCIOBHUSIMU
KOMMYHHKAIUH;

-aJICKBaTHOE MCTOJIb30BAHUE PEUEBBIX CPEJCTB JJIsI y4acTUsl B JTUCKYCCUU W apryMEHTAIluU
CBOCH TMO3UIMHM, YMEHHWE TMPEJCTaBIATh KOHKPETHOE COJAEpKaHUE C COOOILIEHHWEM €ro B
MMCbMEHHOW M YCTHOU (hopMme, ompenesieHHe Croco00B B3aUMOACHCTBUS, COTPYAHUYECTBO B
noucke u coope nHpopmarmy;

-onpeiesieHne Crnoco00B B3aUMOIEHCTBHSI, COTPYIHUYECTBO B MOUCKE U cOOpe MHPOPMALINH,
ydacTue B Juajore, MjaHUPOBAHHE OOLIUX CHOCOOOB PabOThl, MPOSBICHUE YBAKUTEIHLHOTO
OTHOIIEHUSI K JPYTUM yUaIIuMCS,

-OIMCAHUE COJICP)KAHUSI BBITIOJHIEMBIX JCUCTBUN C II€JIbI0 OPUEHTHUPOBKU B MPEIMETHO -
IPAKTUYECKOU JIeSITEIbHOCTH;

-YMEHHS YUYUTHIBATh Pa3HbIC MHEHHS U CTPEMUTHCS K KOOPAWHAIMK PA3THMYHBIX MO3HUIUN B
COTPY/AHHUYECTBE;

-(opmynupoBaTh COOCTBEHHOE MHEHHE U TMO3UIMI0, apTYMEHTUPOBATh U KOOPJIUHUPOBATH
e€ C MO3UUUAMH TMapTHEPOB B COTPYAHUYECTBE TMPH BBIPAOOTKE OOIIEro pelieHus B
COBMECTHOM JI€ATEIIbHOCTH;

-OCYILIECTBIISAITh B3aMMHBIM KOHTPOJIb U OKa3biBaTh B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aMMOITOMOIIIb;

-IJIAHUPOBATh OOIUE CIOCOOBI PabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHUIO, OILECHKY
nercTBUM mapTHEPA, YMETh YOCKI1aTh;

-ACTIOTB30BaTh AJICKBATHBIC SI3BIKOBBIE CPEJICTBA JJII OTOOPaKEHHsI CBOMX YYBCTB, MBICIIEH,
MOTHBOB M IOTPEOHOCTEH; oToOpakaTh B pedyu (ONHUCcaHue, OOBICHEHHE) COJepKaHue
COBEpIIAeMbIX JCHCTBUM, Kak B (popMe TPOMKOI COIMATU3UPOBAHHON pedH, Tak U B (opme
BHYTPEHHEW peyu; -pa3BUBATh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCIIOIB3Ysl CPEJCTBA YCTHOM
M TUCHPMEHHON KOMMYHHKAIMU TPU paboTe C TEKCTaMu Y4YeOHHKAa W JOMOJTHHUTEIbHON
JUTEPATypOr, CIPaBOYHBIMHU TAOJIUIIAMH, MPOSBISITH TOTOBHOCTh K YBa)KEHUIO WHON TOYKHU
3peHus MPHU OOCYKIEHUU PE3YIIHTATOB BBHITTOJIHEHHON PaOOTHI.

IIpeomemmnuvie pezyiromamot:

Obyuarowuiica Hay4umcsi:

-IPUMEHSTh OCHOBHBIE METO/bI TIO3HAHUS: HAOIIOICHUE, U3MEPEHHE, IKCIIEPUMEHT;

-ONUCHIBATh CBOWCTBA TBEPIBIX, JKUIKHX, Ta3000pa3HBIX BEIIECTB, BBIACIS WX
CYILIECTBEHHBIE MPU3HAKH;

-pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MaCChI BEIIECTB, aTOMHO-MOJIEKYJISIPHON TEOPHH;

-pa3inyaTth XUMHUYECKHE U (U3UUYECKUE SIBJICHUS, Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS
XUMHUYECKUX PEAKIIHI;

-co0II0/1aTh ITpaBuiia 6€30nacHOM paOOThI MIPU MPOBEJICHUH OTBITOB,;

-110J1b30BaThCA J1a0OPATOPHBIM 000PYAOBAaHUEM U MOCYIOM;

-10J1y4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

-XapakTepu3oBaTh  (PU3MYECKHME M  XUMUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX COCJAMHEHUU, MPOBOAUTEH OMBITHI, MOATBEPKAAIONINE XUMUUYECKUE CBOWCTBA



M3yYEHHBIX KJIACCOB HEOPraHUYECKHUX BENIECTB;
-pacKpbIBaTh CMBICH TOHSTHS «PacTBOP», BBIYUCIATH MACCOBYIO JOJI0 PACTBOPEHHOTO
BELIECTBA B PAaCTBOPE, TOTOBUTH PACTBOPHI C OIPEAECIEHHON MAaCCOBOM OJIEM PACTBOPEHHOTO
BEILIECTBA;
-XapaKTepHu30BaTh 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJLIMYECKOM
PELIETKHU, ONPEETATh BUJI XUMUYECKOMN CBSI3U B HEOPTaHUYECKUX COCIUHEHUSX;
-pacKpbIBaTh OCHOBHBIC MOJOXKEHUS TECOPUU DJIEKTPOIUTUUECKONW TUCCOIMALINM, COCTAaBIATh
YPaBHEHUS JJIEKTPOJIUTUYECKON JTUCCOLMALIMM KHUCIIOT, LIEJIIOYEHN, COJEU U pEeaKkMid UOHHOTO
oOMeHa;
-pacCKpbIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM, OIPEAEIATh OKUCIUTENb
Y BOCCTAHOBUTENb, COCTABIATHh YPABHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI;
-Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKON PEaKIINH;
-XapaKTEpU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBONCTBAMHM HEMETAIUIOB U
METAJIOB; -IMPOBOJUTH OMBITHI MO MOJIYYECHUIO U U3YYEHUI0 XUMUYECKUX CBOWCTB Pa3IMUYHBIX
BEIIIECTB;
-TPaMOTHO 00pAIIaThCs C BEIIECTBAMU B TOBCETHEBHOM KU3HHU.
Obyuarowuiicsa noayuum 03MOHNCHOCHb HAYUUMbCA!
-BBIJIBUTAaTh U MPOBEPATh AKCIEPUMEHTATIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB Ha
OCHOBE WX COCTaBa M CTPOCHHS, WX CIIOCOOHOCTH BCTYINAaTh B XUMHUYECKHE PEAKIIUU, O
XapakTepe U MPOAYKTaX Pa3IMYHBIX XUMUUYECKUX PEAKIIUA;
-XapaKTEepU30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH MPUUYUHHO-
CJIEZICTBEHHBIC CBSI3U MEXY JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;
-COCTaBJIITh MOJIEKYJISIDHBIE M IIOJIHbIE HWOHHBIE YPABHEHUS IO COKPAIIEHHBIM HWOHHBIM
YPaBHEHUSIM;
-IPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIbHbIE HJIM BOCCTAHOBUTEIbHBIE
CBOMCTBA C YYETOM CTEIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSIIHNX B €70 COCTAB;
-BBIJIBUTaTb W TPOBEPSITH DSKCIEPUMEHTAIBHO THUIOTE3bl O pe3yJbTaTaXx BO3JEHCTBUSA
pPa3sTUYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKON PEeaKIUu;
-UCTIONTB30BaTh TPHUOOPETEHHBIE 3HAHMUS 1T DKOJIOTMUECKH TPAMOTHOTO TIOBEJACHUS B
OKPY’KAIOIIEH CpeIE;
-ACTIOTb30BaTh TMPHUOOPETEHHBIE KIIOUEBbIE KOMIIETEHIIMM TPHU BBITIOJIHEHUH IPOEKTOB H
penieHn y4eOHO-HCClIeIOBATENbCKUX 3a7a4 M0 U3yYEHHUIO CBOWCTB, CIIOCOOOB TMOJYYEHUS U
pacrno3HaBaHUsl BEILIECTB;
-00bEKTUBHO OIICHUBATh MHGOPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCaX;
-0CO3HaBaTh 3HAYECHUE TECOPETUUYECKMX 3HAHUU MO XUMHU I MPAKTUYECKON JESITEIbHOCTH
YEJI0BEKa;
-CO3/1aBaTh MOJEIHU U CXEMBI JUIsl PEIICHUS y4eOHBIX M IO3HABATENbHBIX 3aj/lad; MOHWMAThb
HEOOXOOUMOCTh  COOJIIOICHUSI  MPEANUCAHUM, TMpeajJaraéMblX B  HHCTPYKIHUAX IO
MCIIOJIb30BaHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U AP.



Conep:xkanue yueOHOIro nmpeamera.
Paznen 1. HavaabHble MOHATHS M 3AKOHBI XUMHH. (20 yacoB)

Tena wm BemectBa. CBOICTBa BEIIECTB. JTAJOHHbIE (U3UYECKUE CBOWCTBA BEIIECTB.
Martepuana u wmatepuanoBefeHue. Poib XWUMUU B KU3HM COBPEMEHHOTO OOIIECTBA.
OTtHomieHue 00111ecTBa K XUMUH. : XeMoPuiaus u xeMohoousi.

Metoast wu3yueHuss xumuu. HaOmronenume. OkcnepumeHT. MogenupoBanue. Mojaenu
MaTepUaIbHbIC U 3HAKOBBIC WJIM CUMBOJIbHEIE.

I'azpl. XKunkoctu. Teepnable BemecTBa. B3auMHBIE MEepexonbl MEXKIy arperaTHbIMU
COCTOSIHUSIMM BEIIECTBA: BO3TOHKA (CyOnuManus) | Jecyoiumainius, KOHJEHcalus |
HcrnapeHue, KpUCTalIn3alus 1 MJIaBJIeHUE.

O®usnyeckue sBiaeHUs. Uuctble BenecTBa U cMeCU. ['OMOT€HHBIE U T€TEPOT€HHBIE CMECH.
Cmecu razoobOpasnble, xuakue, TBepable. CrnocoObl pa3feneHHs CMeceil: MeperoHka Wiu
TUACTUILIALNSA, OTCTauMBaHUE, bunsTpOBaHUE, KpHCTaJUIM3aIus, BBIITAPUBAHUE.
Xpomatorpadus. [I[puMeHeHune 3TuX crocob6o0B B 1a00paTOPHON MPAKTUKE, HA MPOU3BOJCTBE U
B OBITY.

XUMUYECKUE JIEMEHThl. ATOM U MOJIEKYJbI. [IpoCThie M ClIOXKHBIE BEUIECTBA. AJIIOTPONUS
Ha TpuMepe Kuciaopoja. OCHOBHBIE TMOJIOKEHUS ATOMHO-MOJIEKYJSIPHOTO YyueHusi. OHBI.
BeniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS.

3Haku (CMMBOJIBI) XMMHUYECKHX OJJIeMEHTOB. MHQopmarusa, KOTOPyrO HECyT 3HaKu
XUMUYECKUX IJIEMEHTOB. DTUMOJIOTHSI HA3BAHUII HEKOTOPBHIX XMMUUYECKUX 3JIeMeHTOB. [ICXD
JI.1. MenneneeBa: KOpOTKONEPUOIHBIA U JIIMHHONEPUOIHBIN BapuaHThl. [lepuoibl U rpynibl.
['maBHast u mobouHas noArpymnmsl. OTHOCUTENbHAS aTOMHAsl Macca.

Xumunueckue Gopmyinbl. Uuaekcs! u kodduimentsl. OTHOCHUTEIBHAS MOJIEKYJIIpHAs Macca.
MaccoBasi 70711 XMMHYECKOTO 3JIEeMEHTa B coeauHeHuu. HWHdbopmanus, KOTOPYHO HECYT
XUMHYECKUE (HOPMYIIBI.

BanentHocts. CTpykTypHble (OpMYJIbl. XHWMHUYECKHE OJJIEMEHTHl C TOCTOSIHHOM W
MepeMEHHON BaJeHTHOCTHIO. BbIiBOA (popmynbl coenuHenust mo BajeHTHocTH. OmnpeneneHue
BaJICHTHOCTH XWMHUYECKOTO »djeMeHTa 1o ¢opmysne BemiecTBa. CocTaBieHUE Ha3BaHUUN
COCIMHEHUN, COCTOSIIIMX M3 JBYX XHUMHUYECKUX DOJEMEHTOB, IO BAJEHTHOCTH. 3aKOH
MTOCTOSIHCTBA COCTAaBa BEILIECTB.

XUMHYECKUE peakiuu. PeareHTsl U MpoaykKThl peakuuu. [[pru3Haku XUMHYECKHUX PEAKIHM.
VYcnoBuss ux mNpoTekaHUss M MOpekpamieHus. Peakuun ropeHHs. OK30TEPMHYECKHE U
SHJIOTEPMHUYECKHUE PEAKIIUU.

3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUYECKHE ypaBHEHHs. COCTaBICHUE XUMHYECKUX
ypaBHeHUil. THDOpMaImsi, KOTOPYIO HECET XUMUUYECKOE YpaBHEHHE.

Knaccudukarums XuMruueckux peakiiuii o COCTaBy M YHUCTY PEareHTOB U MPOIYKTOB. THITbI
XUMUYECKUX peakuuil. Peaknuum coelnnHEHUs, pa3ioXKeHus, OOMeHa, 3aMEllCHUS.
KaranusaTops! u karanus.

JlabopaTopHbIe ONbITHI.

. O3HaKOMJIEHHE C KOJIJICKIIUEH JTa00opaTOPHOM MOCY/IbI.

. [IpoBepka npubopa AJis NOTYy4EHHUS Ta30B HA TEPMETHUYHOCTb.

. [IpuroTtoBiieHre reTepOreHHON CMECH OPOIIKOB CEPHI U JKeje3a U UX pa3JiecHuE.
. B3aumoieiictBue pacTBOpPOB XJIOpUJa HATPUSL U HUTpaTa cepedpa.

. [lonydenue ruipoxcuia Meau (2) U €ro B3auMOJICUCTBUE C CEPHOU KUCTOTOM.

. BzaumopericTBrue pactBopa Coabl C KUCIOTOM.
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. [IpoBepka 3aKk0HA COXpPAaHEHUSI MAcCChl BEIIECTB HA TPUMEPE B3AUMOJACUCTBHS LIET0UYH U
KHUCJIOTBI.



8. Paznoxenue nepokcumaa BoJOpoa ¢ MOMOIIBIO OKCHAa MapraHia (4).
9. 3amernieHue KEIE30M MEU B MEIHOM KYITOpOCe.

IIpakTyeckue padoThI.
1. 3uakomcTBO ¢ 1abopaTopHbIM 000pya0oBaHueM. [IpaBuia TexHuKH 0€30MaCHOCTH

npu pabote B kabuHeTe XxuMuu. HekoTopbie BUbI padoT.
2. AHanu3s MoYBHI.

Paspnen 2. BaxkHelme npeacraBuTe 1M HeOpraHu4eckux Bemecrs. KosinyecTBeHHbIE
OTHOLIeHUs1 B xumMuu. (18 yacos)

CocrtaB Bo3ayxa. [lonstue o0 00BEMHOMN J0Jie KOMIOHEHTa MPUPOJHON Ta30BOM CMECH —
Bo3ayxa. PacueT o0beMa KOMIIOHEHTA Ia30BOM CMECH T10 €ro 00bEMHOM J0J1€ U HA00OPOT.

Kucnopoa. O3zon. Ilonydenue kuciopona. CoOupaHue H paclio3HaBaHUE KHCIOPOJA.
XHUMHUYECKHE CBOMCTBA KUCIOPOAa: B3aUMOJAEHCTBUE C METAJNIAMHU, HEMETAIIJIAMU U CIIOKHBIMU
BeniectBamu. [Ipumenenue kuciaopoaa. KpyroBopoT kuciopoaa B NpUpoO/Ie.

Oxcuapl. OOpa3oBanue Ha3BaHUM OKcHAOB 1o uX ¢opmynam. CoctaBieHue Gopmyi
OKCHJIOB 110 Ha3BaHUsM. [IpeacTaBuTenu OKCUIOB: BOAA, YIJICKUCIIBINA ra3, HeralieHas u3BeCTh.

Bonopon B npupoae. dusnueckre U XMMUYECKHAE CBOMCTBA BOJOPOJA, €r0 MOJYYEHHUE U
PUMEHEHHUE.

Kucnotsl, ux coctaB u kinaccudukaiusa. Maruoutopel. Tabnuma pactBopumoctu. ColistHas U
CepHasi KUCJIOThI, UX CBOMCTBA U MIPUMEHEHHUE.

Counu, ux coctaB U Ha3BaHus. PacTBopuMocCTh cotieil B Boje. IIpencraBurenu comneid: XJIopu
HaTpus, KapOoHaT HaTpus, pocdart KaIbLus.

ITocrosnnas Aoraapo. KommuectBo BemectBa. Monb. MonsipHas wmacca. KpartHbie
€IUHULBI U3MEPEHUs KOJIMYECTBAa BEIIECTBA — MHLIMMOJb U KHJIOMOJIb, MUJUIUMOJISIDHAS U
KWJIOMOJISIPHAs! MacChl BEILIECTB.

Pacuersl ¢ MCHOIB30BaHMEM TOHATUNM «KOJUYECTBO BEILIECTBA», «MOJIIPHAs Maccay,
«IOCTOSIHHAsT ABOTagpo».

3akon ABoranpo. MomsipHblii 00beM Ta3000pa3HbiX BemecTB. OTHOCHUTENbHAS MJIOTHOCTD
OJIHOTO ra3a o JApyromy.

. KpaTHble equHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA —MUJIJIUMOJISIPHBINA U KUJIOMOJISIPHBIN
00BEMBI Ta30B.

Pacuersl ¢ UCHONB30BAaHMEM TMOHATUM «KOJWYECTBO BEIIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBIN 00BbEM Ta30B», «UUCIO0 ABOTaapo».

I'unpocdepa. KpyroBopot Boasl B mpupoje. Ouznueckne U XMMUYECKHUE CBONCTBA BOJIBI:
B3auMoOJielicTBUE ¢ okcuaamMu. OCHOBaHMS, UX cOCTaB. PacTBOpHUMOCTh OCHOBaHUW B BOJE.
N3MeHeHne okpacku HHAMKATOPOB B LIEJIOYHOU cpene. [IpencraBurenu menouen: ru IpOKCUIbI
HATpusl, KaJIus U KaJIbLIUS.

PactBopurens n pactBopeHHoe BemecTBO. PactBopsl. PacTtBopenue. I'maparsl. MaccoBas
JIOJIsl PAaCTBOPEHHOIO BellecTBa. PacyeTsl, CBSA3aHHBIE C MCIOJIB30BAaHUEM MOHSATHS»MACCOBAs
JI0JIs1 PACTBOPEHHOTO BELIECTBAY.

JlabopaTopHbIe ONbITHI.

[ToMmyTHEHME N3BECTKOBOM BOJIBI IPH MPOIYCKAHUU YIJIEKHUCIIOTO Ta3a.

[Tomydyenue Bogopoaa B3aMMOJICMCTBUEM IIMHKA U COJITHOW KUCJIOTHI.

Pacno3naBanue KUCIOT MHIUKATOPAMH.

N3MeHnenne OKpacKu MHIUKATOPOB B IIEJIOYHOU Cpefe.

O3HakomJIEHHE C TIpernaparaMyd JOMAIlHEW WA IIKOJbHOM anTeykh — pPacTBOpPaMH
MEPOKCUIA BOJIOPOAA, CIIMPTOBOM HACTOMKHU MOJIa U HAIIATBIPHOTO CHUPTA.
IIpakTuyeckue padoThbI.

1. [lonyuenue, coOupaHue U pacrio3HaBaHUE KUCIOPOa.

2. [lomydyenue, coOupanme u pacrio3HaBaHUE BOJOPOIA.
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3. [IpuroroBieHne pacTBOPOB COJIEH C UX 3aJAHHON MaCCOBOU JTOJICH.

Pa3znen 3. OcHOBHBIE KJIACCHI HEOPraHuYecKnx coefuHeHui. (10 yacos)

O06o001enne crefeHui 00 okcuaax, ux kinaccudukaiuu, Ha3BaHUsIX U cBorcTBax. CrocoObl
MOJYy4YEHUSI OKCUJIOB.

OcHoBanus, UX Kiaccuukaius, Ha3BaHUsS M CBOMCTBA. B3aummojeilcTBUE C KHUCIOTaMH,
KUCJIOTHBIMU OKCHJAMHU M COJISIMU. Pa3noxeHue HeEpacTBOpUMBIX OCHOBaHUU. CrocoObl
MOJIYYEHUSI OCHOBAHUU.

Kucnotel, ux xnaccudukanus u HazBaHus. OOIMEe XUMUYECKHE CBOWMCTBA KHUCIIOT.
B3anmoaelcTBue KUCIOT C METAUIAMH. JJNEKTPOXUMUYECKUN pAI HANOPSHKEHUNM METAJUIOB.
B3anmopelicTBue KUCIOT ¢ OKCHAAMU METAJUIOB. B3auMmopaelncTBUe KUCIOT ¢ OCHOBAHUSIMU —
peakuus HeWTpanuzanuu. BzaumozeiictBue kuciot ¢ coisiMu. [lonyyenne O€CKUCIOPOIHBIX U
KHCJIOPOJICOAEPKAIINX KUCIIOT.

Comnu, ux kinaccudukanus U CBOMCTBa. BzanMojelicTBie cojiel ¢ MeTajuiaMu, 0COOCHHOCTU
ATUX peakuui. BzaumonenucTsue coneu ¢ CoIsaMHu.

'eHetndeckue psapl MeTauia W HeMeTala. ['eHeTuyeckas CBA3b MEXIy KiaccaMu
HEOPraHUYECKUX BEUIECTB.

JlaGopaTopHbIe ONbITHI.

1. B3aumoeiicTBrue OKCHUIa KAIBIHUA C BOLOM.

. [lomyTHEHHE U3BECTKOBOW BO/IBI.

. Peakuus HeuTpamu3anuu.

. [Tonyyenue ruapokcuaa Meau (2) u ero B3auMOoAEHCTBUE C KUCIOTOM.
. Paznoxenue ruapokcuia Mmeau (2) mpu HarpeBaHUHU.

. B3anMoielicTBre KUCJIOT C METallIlaMH.

. BzanmojielicTBre KUCIIOT C COJISIMU.
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. O3HaKOMJIEHHE C KOJUJIEKIIUEN COJIEH.

9. BzaumoneiictBue cynbbara Meau (2) ¢ )KeJIe30M.

10. B3auMopaeiicTBHE COJIEN C COISAMM.

11. I'enetndeckas cBsI3b Ha MPUMEPE COCTUMHEHUN MEIH.

IIpakTuyeckue padoThI.

1. Pemienue s3kcrniepuMEHTANIbHBIX 3a4a4.

Pa3znea 4. Ilepuonuveckuii 3axkoH u Ileprnoauveckasi cucTeMa XUMHYECKHUX 3JIEMEHTOB
(I13 u IICXD) .. MenaesieeBa u cTpoeHne aroma. (8 yacon)

EcrecTBeHHBIE CcEeMENCTBA XHMHUYECKUX 3JIEMEHTOB: MIEJIOYHBIE W LIEJIOYHO3EMEJIbHBIC
METaJlIbl, TAJOTeHBI, HHEPTHBIE Ta3bl. AMdOoTepHOCTE. AMGBOTEpHBIE OKCHUIIBI U TUIPOKCHIBI.
KowmrekcHelie comnu.

Otkpeitue [I.U. Menneneessim 113 u coznanue um [ICXD.

AToMBI Kak ¢opma CyIIEeCTBOBAHHMS XHUMHUYECKHX 3J€MEHTOB. OCHOBHBIE CBEJCHHS O
CTpoeHUU aToMoB. JlokazarenmbcTBa CIOKHOCTH cCTpoeHusi aTtomoB. OmbiTel Pesepdopna.
[InaneTapHas MOAENb CTPOEHUS ATOMOB.

CocTtaB aTOMHBIX Si7I€p: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHasA Macca. B3auMocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.

MuxkpoMup. DNEKTPOHBI. CTPOSHHE IEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX JIEMEHTOB

NoNe 1-20. ITonsiTue 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. ®Pusnmueckuii cMbicil cuMBOJIMKH [lepmonnueckont cucrtemsl. CoBpeMeHHas
dbopmynupoBka [13. M3MeHeHUs CBONCTB 3JIEMEHTOB B IMEpUOJAX W Tpynmnax, Kak (yHKIHs
CTPOEHHSI JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepHuCTUKa 3JIEMEHTa-METala U AJIEMEHTa-HEMeTaia o ux nonoxkenuro B [ICXD
JI.1. Menneneesa.



JlaGopaTopHble ONbITHI.

1. TMonydenue am(pOTEPHOTO TUAPOKCHUIA U UCCIIEIOBAHUE €TO CBOMCTB.

Pazgen 5. Xumuueckas ¢cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun. (10
4acoB)

HNonnas xumudeckass cBA3b. MoHBI, 00pa3oBaHHbIE aTOMaMU METAUIOB M HEMETAILJIOB.
Cxembl 00pa30BaHMsI MOHHOM CBSI3U Uil OMHApHBIX coeAuHeHUil. IoHHbIE KpUCTaTIMYeCcKHue
pelIeTK: U (PU3NYECKHe CBOWCTBA BEIIECTB C 3TUM TUIIOM pemieTku. [loHstue o popmynbHo
€IUHULIE BEILIECTBA.

KoBanenTHass xumuueckasi CBsA3b. DJEKTPOHHBbIE U CTPYKTypHble (popmyibl. KoBaneHTHas
HernouigspHas cBsi3b. CxeMbl 00pa3oBaHMs KOBAJEHTHOW CBSI3U ISl OMHApPHBIX COEIWHEHUH.
MonexkynsipHble 1 aTOMHbIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C ATUM THUIIOM
PELIETOK.

DNEeKTpOOTPULATENBHOCTE.  Pan  amekTpooTpuuaTenbHOCTH. KoBalleHTHass  mossipHas
XUMH4YecKasi cBsizb. CxeMbl 00pa3oBaHMsA KOBAJEHTHOW MOJISIPHOM CBSI3M JUIsl OWMHApHBIX
coeMHEHUN. MOJIEKyJISIpHBIE M aTOMHBIE KPUCTAIUIMYECKHE PEUIETKH, CBOMCTBA BELIECTB C
3THUM TUIIOM PEUIETOK.

Merannuyeckas XuMUYeECKas CBSI3b U METAJUIMYECKas KpucTajaaudyeckas penietka. CBoiicTBa
BEILIECTB C 3TUM THUIIOM pelIeTOK. EnnHas npupoga XuMUYECKUX CBI3EH.

Crenenp okucieHus. CpaBHEHUE CTENEHENW OKHUCIEHUS W BaJeHTHOCTH. I[IpaBuiia pacuera
CTETNIeHU OKHUCIICHUS 10 (OpMYIaM XUMHUYECKUX COSTUHEHUH.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. OmnpeleneHne CTENEeHE OKHUCIEHUS I
AJIEMEHTOB, OO0pa3ylOIIMX BEIIeCTBA pa3HbIX KiaccoB. Peakiuum uOHHOrO oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. (COCTaBIE€HUE YpPaBHEHUN OKHCIUTEIbHO-
BOCCTAHOBHUTEINbHBIX PEAKIIMI METOJOM JIEKTPOHHOTO OajaHca.

TemaTu4yeckoe NIIAHUPOBAHUE

Ne Tema KoJ-Bo KoJ-Bo KoJ-Bo
JacoB NPAKTHYECKUX | KOHTPOJbHBIX
1 |Pasgen 1. HavanpHblE MOHATHS © 20 2 1
3aKOHBI XUMHUH.
2 | Pazmen 2. Baxneiimme 18 3 1
IpeACTaBUTEIN  HEOPTaHHMYECKUX
BEIIECTB. KonuuecTtBeHHbIe
OTHOILIEHHUS B XUMHH.
3 |Pasmenr 3. OcHOBHBIE KJIacChI 10 1 1
HEOPraHWYECKUX COCTUHEHHM.
4 | Pazgen 4. Ilepuoamdeckuii 3aKOH U 8
[Tepnonnueckas CHUCTEMA

xumudeckux anemMeHToB (I3 wu
I[ICX32) HA.UN. Mengeneea u
CTPOEHHE aTOMa.

5 |Pazgenr 5. Xumuueckass CBfA3b. 10 1
OKUCITUTEITHHO-
BOCCTaHOBHUTEIBHBIC PEAKIIHH.

6 | IloBTOopenue 2 1

HUroro: 68 yacos 6 5




Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHE

Ne Ne Kou- [ara Jdomamnee
YPOKa | YpoKa B Tema ypoxka BO mian | Qaxkrt | 3aqaHUe
pasneJie 4acoB
Pazjen 1. HauajabHble NOHATHA M 3aKOHBI XUMHH. (20 4yacoB)
1 1 BBopauslii uactpykrax nmo Th npu padore B 1 81,
kabuHeTe xumun. [Ipeamer xumun. Posb xumun BOIIPOCHI
B JKU3HU YEJIOBEKA.
2 2 MeTop! U3y4eHHs] XUMUN 1 82,
BOIIPOCHI
3 3 ArperaTHbIE COCTOSHUS BEIIECTB 1 83,
BOIIPOCHI
4 4 [IpaxTnueckas padora Nel. 1 Odopmuth
«3HaKOMCTBO C JIA0OPaTOPHBIM 000PYIOBAHUEM. paboty
[TpaBwia TexHuKH 0€30MaCHOCTH TIpU paboTe B
XUMHUYECKOM KaOUHETEe».
5 5 dusnueckue sIBICHUSI B XUMUH 1 84,
BOIIPOCHI
6 6 [IpakTtrudeckas padora No2. AHaIIN3 IOYBBL 1 OdopmuTh
paboty
7 7 ATOMHO-MOJIEKYIIIpHOE yueHue. XUMHYECKHe 1 8 5,
DJIEMEHTEI COOOIIIEHIE
8 8 3HaKU XUMUYECKUX d1eMeHTOB. [lepuoanyeckas 1 86,
tabmuma [[.1. Menneneena BBIYYUTH
AIIEMEHTHI
9 9 3HaKW XUMHYECKHUX IeMeHTOB. [lepromnyeckas 1
tabmuna [[.11. Menneneena
10 10 Xumudaeckue GOPMYIIbI. 1 87,
BOIIPOCHI
11 11 Xumudeckre GopmyIibl. 1 § 7, ymp.4,5
12 12 BanentHocTh 1 88,
BOIPOCHI
13 13 BanentHocTh 1 88,
ymp.1,2,3
14 14 Xumudeckue peakiuu. [Ipu3Haku u yciIoBus ux 1 809,
MIPOTEKAHHUS. BOIIPOCHI
15 15 3aKOH COXpaHEHMSI MaCChl BEIIECTB. XUMUYECKHUE 1 8§10,
peaxiuu. BOIPOCHI
16 16 3aKOH COXpaHEHHSI MACChl BEIIECTB. XUMHUUYECKHUE 1 8§10,
pEaKIUU. ynp.4,5,6
17 17 THUIb XUMUYECKUX PEAKITHHA 1 8§11,
BOIPOCHI
18 18 Tunbel XUMUYECKUX PEAKIIUMA 1 811,
ynp.3,10
19 19 IToBTOpenue u o6o0menue Temsl. [loaroroBka k 1 IToarorosn
KOHTPOJIBHOH paboTe. ThCS K K/
20 20 KonTtponpHas padota Nel «HavyanbHble HOHATHS 1

XUMHUN»

Pa3nes 2. Baxkneiilme npeAcTaBUTeIN HEOPraHu4ecKux Bemects. Koany

xumuu (18 yacos)

€CTBCHHbIC OTHOILICHUSA B

21 1 Boznyx u ero cocras. 1 8§12,
BOTIPOCHI

22 2 Kucnopon. 1 8§13,
BOTIPOCHI

23 3 [Tpaktuyeckas padota Ne3. ITomyuenue, 1 OdopmuTh




coOMpaHue 1 pacro3HaBaHUe KUCIOPOa. paboty
24 4 OKCHIEBL 1 8 14,
ynp.1,2,3
25 5 Bonopon. 1 § 15,
BOIPOCHI
26 6 [Ipaktrueckas padora Ne 4. [TonydyeHue, 1 Odopmuts
coOupaHue U pacrlo3HaBaHUE BOJIOPOIA. paboty
27 7 Kucnotsl 1 § 16,
BBIYYHTH
KHUCJIOTBI
28 8 Comn 1 8§17,
ynp.1,2,3
29 9 KonmuecTs BemecTBa. MossipHas Macca 1 818,
BEIIECTBA. BOITPOCHI
30 10 KonmuecTs BemecTBa. MossipHas Macca 1 818,
BEIIIECTBA. ymp.5,6,7
31 11 MoutsipHblii 00bEM Tra30B. 3aKOH ABOTajpo 1 819,
yrp.6-10
32 12 Pemenue 3a1a4 ¢ UCIOIL30BAHUEM TTOHSTHI 1 Pemuts
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, 3aaqy
«MOJIIPHBIA 00BEMY, «IUCIIO ABOTAIPOY.
33 13 Pemenue 3a1a4 ¢ MCIOIL30BAHUEM TTOHSATHI 1 Pemmts
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, 3aaqy
«MOJIIPHBIA 00BEMY», «IUCIIO ABOTAIPOY.
34 14 Bona. OcHoBanus. 1 8§21,
BOITPOCHI
35 15 PactBopel. MaccoBasi 107151 paCTBOPEHHOTO 1 822,
BEIIECTBA. yp.4,5
36 16 [Ipaktrueckas padora NeS. [Tpurotosnenue 1 Odopmuts
pacTBOPOB COJIEH C MX 3aJJaHHON MacCOBOM JOJICH. paboty
37 17 O0001IeHne U cucTeEMaTU3aMs 3HAHUN IO TEME 1 IToarorosu
«BakHeWIre MpeCTaBUTEIN HEOPraHnIECKUX ThCA K K/p
BemiecTB. KommuecTBeHHBIE OTHOIIEHUS B XUMU)Y
38 18 KontponbHas paborta Ne2. «Baxneitmme 1
MPEJICTAaBUTEIIM HEOPTraHMYECKUX BEIECTB.
KonnuecTBeHHBIE OTHOIIEHHUS B XUMUM)
Pa3znen 3. OcHOBHBIE Kj1acchl Heoprannyeckux coequuenuii (10 yacos)
39 1 Oxcunpl. Knaccudukanuys u cBoicTBa. 1 8§ 23,
yrp.4,6
40 2 OcHoBanust. VX knaccudukanys u CBOMCTBA. 1 8§24,
BOIIPOCHI
41 3 KucnoTsr: kinaccudukaims u CBOMCTBa 1 § 25,
yp.9,10
42 4 Kucnotsr: knaccudukaiys u cBoiicTBa 1 8 25,
BOIPOCHI
43 5 Comu. Knaccudukanus u cBoiicTBa. 1 8 26,
BOIPOCHI
44 6 Cosmu. Knaccugukanus u cBoicTBa. 1 § 26, ynp.4
45 7 I'eneTnueckas cBs3b MEXIY KiaccaMu 1 8 27,
HEOPraHWYEeCKUX BEIIECTB. BOIPOCHI
46 8 [Ipaktuyeckas padota Ne6. Pemenue 1 OdopmuThb
OKCMIEPUMEHTAIBHBIX 33/1a4. paboTty
47 9 O00011IeHNE U CUCTEMATU3ALINS 3HAHU 10 TEME 1 IToarorosu
«OCHOBHBIE KJIaCChl HEOPTaHMYECKUX ThCA K K/p
COCIUHEHUI
48 10 Kontponbnas padota Ne3. «OcHOBHBIE KJIaCChI 1

HCOPraHNYCCKUX COQI[HHCHPIﬁ»




Pasnean 4. Ilepuonnueckuii 3axkon u llepuoguyeckasi cucreMa xumuiueckux 3jiementon /1. U.

MeneJieeBa U CTpOeHHe aToMa. (8 4acoB)

49 1 EcTtecTBeHHBIE cEMEHCTBAa XUMHYECKHUX 1 § 28,
9JIEMEHTOB. AM(DOTEPHOCTE. BOIPOCHI
50 2 OTtkpbiTHE MeHeneeBpIM NEPUOAUYECKOTO 1 § 29,
3aKOHa. ynp.4,5,6
51 3 OcCHOBHBIE CBEJICHUS O CTPOSHHU aTOMOB 1 8 30,
BOIIPOCHI
52 4 CTpocHHE 3JIEKTPOHHBIX 000JI0YEeK aTOMOB 1 8 31,
XUMUYECKUX dieMeHToB 1-20 B Tabnuue [.U. BOIIPOCHI
Menneneena.
53 5 [Tepwonnaeckuii 3akoH [[.M1. MenneneeBa u 1 8 32,
CTPOEHHE aToMa ynp.3,5,6
54 6 XapakTepucTUKa XMMHYECKOTO 2JIEMEHTa Ha 1 Hatp
OCHOBAHUH €T0 TIOJIOKEHUS B IIEPUOITICCKOT XapakTepu
CUCTEME. CTUKY
DIIEMEHTY
55 7 XapakTepucTUKa XMMHYECKOTO 2JIEMEHTa Ha 1 Hatp
OCHOBAHUH €T0 TIOJIOKEHUS B MIEPUOTTICCKOM XapaKkTepu
CUCTEME. CTUKY
DIIEMEHTY
56 8 3nauenue [leproaeckoro 3aKkoHa U 1 8 33,
[Teproquaeckoit CHCTEMBI XUMUYECKHX DJIEMEHTOB BOIIPOCHI
.. Menneneena.
Pazaen 5. Xumundeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakiuu. (12 yacoB)
57 1 Honuas xuMuyeckas CBA3b. 1 8§34,
yp.3,4
58 2 KoBanienTHAA XUMHUYECKas CBA3b 1 § 35,
KoBanentHas HenossipHasi CBSI3b. BOIPOCHI
59 3 KoBasieHTHas ToJIsipHAst CBA3b. 1 8 36,
BOIIPOCHI
60 4 Merayummyeckass XUMHUYECKas CBA3b. 1 8§ 37,
BOIIPOCHI
61 5 Creredp OKUCIIEHUS. 1 8 38,
Pemenue ynpaxxuenuit no reme «CTeneHb BOIIPOCHI
OKHCJICHUS)
62 6 CremneHb OKUCIICHUS. 1 8 38,
Pewrenune ynpaxuenuit no teme «CteneHb yop.4,5
OKHCIJICHUSD)
63 7 OKUCIUTENLHO-BOCCTAHOBUTEIILHBIE PEAKIIMH. 1 8§ 39,
pelIeHre YIPaKHEHHIA. BOIPOCHI
64 8 YrpakHeHHs B COCTABJICHUU OKUCIUTEIbHO- 1 8§ 39,
BOCCTAaHOBUTENBHBIX PEaKIUil. ymp.5,9
65 9 O00011IeHrE U CHCTEMATH3ALIMA 3HAHUH 110 TEMaM 1 IToarorosu
«I13 u [ICX3 JI.1. MeHnaeneeBa u CTpOEHHE ThCA K K/p
atoMa» u «Ctpoenue BeriectBa. OKUCIUTETBHO-
BOCCTAaHOBUTENLHBIE PEAKITHI.
66 10 KonrponbHas pabora Ne4. «I13 u IICXD JI.1. 1 IToarorosn
MenneneeBa u cTpoeHue atoMa» u «CTpoeHue ThCS K
BemecTBa. OKUCIUTETHHO-BOCCTAHOBUTEIHHBIC UTOTOBOU
peaKImm. pabote
67 11 HToroBast KoHTposibHast paboTa 1
68 12 IloBTOpPEHME MPONACHHOIO MaTepuaa 3a Kype 8 1
KJacca.
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1. T'abpuensa O. C. Xumus. 8 kiiacc: ydeOHUK Jyisi 0011e00pa30oBaTebHbIX OpraHu3aui /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemienue, 2019
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IIpocsemenue, 2019

Hnghopmayuonnwvie cpeocmea
1. http://www.alhimik.ru.  IIpencraBiensl pyOpHKH: COBEThI AOUTYPHCHTY, YYHTEIO

XUMUU, CIIPABOYHUK (OUEHb OOJIbINAs MOA00pPKa TAOIHI] M CIPABOYHBIX MaTEpUAJIOB), Becesas
XUMHsI, HOBOCTH, OJIMMITHA[IbI, KyHCTKamepa (Macca MHTEPECHBIX UICTOPUUYECKUX CBEJICHUN).
2. http://www.hij.ru. KypHan «XuMus ¥ KU3HB» TIOHATHO U 3aHUMATEIHHO

pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXOJUT B HayKe M B MHPE, B KOTOPOM MBI
KHUBEM.

3. http://chemistry-chemists.com/index.html.  DnekrponHbId X)ypHan «XUMHUKH H
XAMUS», B KOTOPOM TPEACTABICHO MHOXXECTBO  OINBITOB [0 XHUMHH, 3aHUMATEIbHOM

UH(OpPMAIIUH, TO3BOJISIONICH YBIICUb YYCHHUKOB AKCIICPUMEHTATIBHOMN YacThIO MPEeIMETA.
4. http://c-books.narod.ru. BceBo3moskHas iuTepaTypa Mo XUMUH.

5. http://www.drofa-ventana.ru.  V3BecTHOe H3AATEIBLCTBO YUYEOHOW JIMTEPATYPHI.

HoBHHKM HAyYHO-TIONYJISIPHBIX M 3aHUMATEJIbHBIX KHHUT 110 XUMHUH.
6. http://1september.ru. KypHan mig yuurteneid U HE TOJIBKO. BOJBIIOE KOJIHUYECTBO

paboT yY4CHHUKOB, B TOM YHCIIC U MCCIICI0BATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJBHBIA MOPTAI CO
CCBhUIKaMU Ha 00pa30BaTEeIIbHBIC CAWTHI 10 XUMUH.

8. www.periodictable.ru. COopHUK cTaTeili O XHMHYECKHX DJIEMEHTaXx,
WLTIOCTPUPOBAHHBIN IKCIIEPHUMEHTOM
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