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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsl COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTENbHON MPOTPaMMBI OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesibHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xuMmuM Na€T TpPEACTABICHHWE O MEsIX, oOmeld crparernd OOydeHHs,
BOCIIMTAHUS W pa3BUTHS OOYyJalOIUXCS CpPEACTBAMU YYEOHOTO IIpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPpUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zieiaM M TeMaM IMporpamMMbl IO XUMHH, OTPEIEISIET KOJTMUYECTBEHHBIC
M KAayeCTBEHHBIC XapPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JIOTUKU YIeOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroInuXcs, ONMPEesIeT BOSMOKHOCTH MPEIMETa TS
peanu3aiu TpeOOBaHUI K pe3ysibTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypOBHE MeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATENIBHOM
NESATETHHOCTH 00yUaI0IIerocs I0 OCBOECHUIO YIeOHOTO COJEpIKaHMUS.

3HaHUE XMMMH CIIY’)KUT OCHOBOH JUIsl (POPMUPOBAHMS MUPOBO33PEHUS 00Y4aroLIerocs, ero
IIPEJCTAaBICHUNA O MaTEpUAIbHOM €MHCTBE MHUpPaA, BXXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALEHHUSX SHEPTUU U 00 3BOJIIOLIMYU BELIECTB B MPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIEM YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — ChIPHEBOH,
SHEPreTUYECKO, MUILEBOM U KOJIOrHYeCKOi O€30IacCHOCTH, TPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaiu3allud BO3MOXKHOCTEH Ul caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYphI
JMYHOCTH, €€ 001el U PyHKIMOHATBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (OPMUPOBAHHE MBIIIICHUS M TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEJIbHOM  y4yeOHON  JESITENbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak MU B
podeccuoOHaNbHON AeATENIHOCTH;

3HaKOMHUT €O CHNEUU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3IJIsIa HAa €OUMHCTBO TPUPOABI M 4YENOBEKa, SBISETCS OTBETCTBEHHBIM  3TaloM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YUarOIIHXCs;

crocoOCTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOHIIEHHS K €CTECTBEHHO-Hay4YHBIM
3HaHUSIM, K TPUPOJE, K 4YelOBEKY, BHOCHT CBOHl BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME

oOyJaronuxcs.



JlanHble HampaBJICHUS B OOYYEHUM XHMHH OOECIICUMBAIOTCS CHEIU(PUKON COACp KaHUS
y4eOHOro TpeaMeTa, KOTOPBIA SIBIISICTCS TMEJarorudeckd aJalTUPOBAHHBIM OTPaKCHUEM
0a30BOIf HAYKH XUMUU Ha ONPEICIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs OPHEHTUPOBAH Ha OCBOCHUE
00yJaIONTUMUCS CHCTEMBI TICPBOHAYATBHBIX IMOHATUH XUMUU, OCHOB HEOPraHUYCCKOW XUMHH U
HEKOTOPBIX OT/ICIbHBIX 3HAUMMBIX TOHITHI OPraHUYeCKOU XUMUHU.

CrpykTypa coaepkKaHHsl MPOrPaMMbI 10 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ miydenuro. CojaeprkaHue CKIQIbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBI TOHATUH O XuMHYeckoll peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbI 10 MPUHIMITY TOCJIEI0BATEILHOTO Pa3BUTHS 3HAHWM HAa OCHOBE
TEOPETUUYECCKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa [[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— TIPE/ICTABJICHUI 00 AIIEKTPOTUTHIECKON TUCCOIMAIIMN BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU TOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYroMy,
BBITIOJNIHAA (DYHKIMHM OOBSICHEHHS] M IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJTYyYeHHs U3y4aeMbIX BEIECTB.

OcBoeHMe MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMHPOBAHUIO TPEICTABICHUS O
XMMHYECKON COCTaBISIONIEH HaydHOW KapTHUHBI MHpa B JIOTHMKE €€ CHCTEMHOM NpUpObl,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee U3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomnorus. 5—7 kiacce» U «D@usmuka. 7 Kiacey.

[Ipn u3ydeHun XUMHUH MPOUCXOTUT (HOPMHUPOBAHKME 3HAHUN OCHOB XUMHUYECKOW HAYKU Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENFHOCTH YelIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOW KYIbTYpHI. 3aJaya y4eOHOTO MpeAMEeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUM, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHUH K HAyYHBIM METOJ[aM TO3HAHUS MTPU U3YYCHUU BEIIECTB U XMMHUECKUX Peaklui, B
dbopMHUpPOBaHMM ¥ pPA3BUTUU T[O3HABATENIbHBIX YMEHHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEIHHON U y4eOHO-UCCIIEeIOBATENLCKON AeSITeTbHOCTH, OCBOCHHUU MPaBUJI 0€30MaCHOTO
oOpallleHus ¢ BEIeCTBAMU B TIOBCETHEBHOM JKU3HHU.

[Ipy u3yuyeHUM XMMHH Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHHs BaXXHOE 3HAYCHUE

HpI/IO6peJ'II/I TaKHEC 1IN, KaK:



— (opmupoBaHUE WHTEIICKTyalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIHPHOMY TPUHSATUIO PEIICHUH, CIIOCOOHOW agamTHpPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HamnpaBJICHHOCTh OOydYeHHMs Ha CHCTEMaTHYeCKOe TMPHOOIIEHHE OOydJarommxcs K
CaAMOCTOSITCIbHOW ~ MMO3HABATENBHOM  JCATENbHOCTH, HAYYHBIM  METOAAaM  IO3HAHWS,
(hOpMHPYIOITUM MOTHBAIIMIO M PA3BUTHE CTIOCOOHOCTEH K XMMHUH;

— o0ecrieueHHe YCIOBHUHM, CHOCOOCTBYIOIIUX NPHUOOPETEHHIO OOYYaIOIUMHKCS OTIbITa
pa3HoO0Opa3HOW NESTETHLHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMITETEHITHH ), UMEIONINX YHUBEPCATbHOE 3HAUCHUE TS PA3IMYHBIX BUIOB JCATCILHOCTH,

— (hopmupoBaHue 0o0mIEeH (QYHKIIMOHATHHON M €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, B TOM
qHClIe YMECHHIA OOBSCHSATH M OIICHWBATH SIBJICHUS OKPYXKAIOMIETO MHUpPA, WCIOJB3Yys 3HAHUS U
OTIBIT, TIOJIYYCHHBIC TPU H3YICHUH XUMHUHU, NPUMEHATh HMX TPU PENICHUW MpoOieM B
ITOBCETHEBHOMW KU3HU U TPYJOBOM ACSITEIBHOCTH;

— (opMuUpOBaHUE Y OOYJAOMNXCS T'YMaHUCTUYCCKHX OTHOIICHUH, MOHUMAaHUS [IEHHOCTH
XAMUYECKAX 3HAHWUH I BBIPAOOTKH SKOJOTUYECKH IIEJIeCO00pa3HOro TOBEICHUS B OBITY U
TPYAOBOM NESATEIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbA M OKPYXKAIOWIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALIMM K OOYyYEHHIO, CIIOCOOHOCTENH K CAMOKOHTPOJIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuIIs U HANPABICHHOCTH JajibHeiIero ooyyeHus.

OO1ee 4yKcno 4acoB, OTBEAEHHBIX JJIS U3YUEHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIETo
obOpasoBanwusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezen0), B 9 kinacce — 68

4acoB (2 yaca B HEZICIIO).



COAEP)KXAHUE OBYUEHUS

8 KUJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4Ye€JIOBEKa. XHMMHUS B CHCTEME Hayk. Tema u
BemecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperaTrHoe coctosHue BemlecTB. [loHsarue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEeHThl. CHMBOJIBI XUMHUYECKHUX JIeMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYIIIPHOE YUCHHE.

Xumnueckasi popmyia. BaaeHTHOCTh aTOMOB XMUMHUYECKHUX JIEMEHTOB. 3aKOH TOCTOSIHCTBA
coctaBa BemecTB. OTHOcHTeNbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJsApHas macca.
MaccoBas 10JIsI XHMHYECKOT'0 3JIEMEHTA B COCIUHEHNH.

KomnnuecTtBo BemectBa. Monbs. MonsipHas macca. B3aumMocBs3b KOJIM4ECTBA, MAaCChl U YKCIIa
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHECHHI.

®u3NYecKue W XWMHUYECKHE SIBIICHHS. XUMHUYECKas peakuuss W €€ NPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUs. Kiaccuukanus XMMHUECKUX PEaKIuil
(coenuHeHwMs, pa3yIoKEHUs, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IOCYJION, MpaBWIaMH paboThl B JabopaTopuud U TpuéMamu
oOpareHuss ¢ J1abopaToOpHBIM OO0OpPYIOBAaHHEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIEeCTB, HAOMIOIeHNEe (pu3nUecKkuX (TIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHUE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XHMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasiokenue ruapokcuaa meau (II) mpu
HarpeBaHud, B3auMoOJeicTBue kene3a ¢ pactBopoMm coiu meau (II), msydenuwe cmocoOoB
paszeneHuss CMecei: ¢ TOMOIIbI0 MarHuTa, (PUIbTPOBAaHWE, BBINAPUBAHUE, IUCTHIUISIIMA,
xpoMarorpadus, TPOBEJACHHE OYMCTKH TIOBApCHHOW COJIM, HAOJIOJCHHE U OIMCaHUe
pe3ylbTaTOB MPOBEJICHUS OINbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JlaHUE
Mozeneil MOJIeKy (IIapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3gyx — cmecek razos. CoctraB Bozayxa. Kuciopoa — 31€MEHT M NMPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakinu TOPEHHUS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopud U
MpoMBIIIIeHHOCTH. KpyroBopot kucnoposa B mpupoae. O30H — auioTpomHas MoIu(UKaIus

KHCIIOpO/a.



TennoBoit >p¢pexT XUMHYECKOW peakuh, TEPMOXUMHUYECKHE YpPaBHEHUS, OK30- U
SHAOTEPMHUUECKUE peakuUU. TOMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJIICHHE
MApHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT 1 npocTtoe BeniecTBo. HaxoxaeHue Boiopoia B Mpupoe, pu3ndecKue
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MmoTydeHus. KucioTsl u comm.

Monsipublii 00bEM ra30B. Pacu€Tel M0 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBorcTBa BoAbl. Boma kak pacrBopurens. PactBopsl. HacelieHHbele u
HEHaCBILEHHbIE pacTBOpbl. PacTBopuMOCTH BewiecTB B BojJe. MaccoBas JOJs BellecTBa B
pactBope. XuMmuueckue cBoiicTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHHE MPUPOIHBIX Boja. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus neopranmdeckux coeaunennid. Oxcunbl. Knaccudukamuss OKCHAOB:
coyieoOpa3yromre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHBIE) U HecosieoOpasyromue. Homenkmarypa
okcu10B. DU3NUecKre U XMMHYECKHUe CBOiicTBa okcuIoB. [lomyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMI: MENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. du3znyeckne M XMMHUYECKHE CBOWCTBAa OCHOBaHWil. llosydyeHue
OCHOBaHUM.

Kucnortel. Knaccuduxarmus kucinor. Homenknatypa kucior. OU3MYEeCKue U XUMHYECKHE
cBoiicTBa kuciot. Psa aktuBHoctu metamwioB H. H. bekerosa. Ilosydenune kucior.

Comu. Homenknarypa cosieil. dusnueckue M XuMuudeckue cBoiicTBa cosei. [lomydenue
COJIEH.

I'eneTnyeckas CBSI3b MEXKy KJIaCCAaMH HEOPTraHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpE/eNIeHUEe COJEp)KaHUsl KUCIOpOoJa B BO3IyXe, MOIydeHue, coOupaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHUCIOpOJa, HAOIIOJeHHE B3aWMOJCWCTBUS BEIECTB C
KHCIIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), 0O3HAKOMIICHUE C
oOpa3lilaMu OKCHIOB W OIMCAHHE HX CBOICTB, MOJy4eHUE, coOUpaHHe, paclo3HaBaHUE U
M3y4YeHHUE CBOICTB BOJOpoja (TrOpeHHe), B3auMojencTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HCIIOJIb30BAaHHE BHUJEOMATEpHAIOB), HAOIIOJeHHE 00pa3I[0B BELIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C PA3UYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEIACIEHHONM MAaccOBOM J0JEH pacTBOPEHHOIO BEILECTBA,
B3aMMO/JICHCTBUE BOABI C MeTallaMH (HaTpueM M KajbIlueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEPUANIOB), MCCIIEOBAaHHE OOPa3I[OB HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IeHNEe M3MEHEHHsI OKPAcKHM WHIUKATOPOB B PAcTBOpaxX KHUCIOT U IIEJOYel, M3ydeHue

B3aHMOJICHCTBHUS OKCHIA MeEIH (H) C PacTBOpPOM CCpHOfI KHUCJIIOTBI, KHCJIOT C MCTaJlllaMHu,



peakuuMii HEUTpalIu3aluu, MOJYYEeHUE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BakHeiune
KJIACChl HEOPraHUYECKUX COCTUHECHUI.

IMepuoguveckuii 3axkon u Ilepuogmueckass cucrema xumuyeckux 3jiemenros /I, HU.
MenneneeBa. Ctpoenne aToMoB. XuMHYeCKas CBsI3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHBIE
peakuuu

[TepBbIe TOMBITKH KIacCH(PHUKAIIMM XUMHUYECKHX 3JIeMEHTOB. [IoHATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIIE€JOYHO3EMENIbHbIE METaJulbl, TaJOreHbl, WHEPTHHIE Tas3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCUABI U THIPOKCUIBL.

[lepmoguueckuit  3akoH. llepuogmdeckas cucreMa XMMHYECKMX  2leMEHTOB /[l
N. Menneneea. Kopotkonepuoanas u miauHHOnepuoanas ¢opmbl Ilepuonudeckoil cUCTEMBbI
xumuueckux sieMeHTtoB J[. M. MenneneeBa. Ilepuonbl u rpynnbel. PU3WYECKUN CMBICI
MTOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sAep. M3oTonbl. DnekTpoHsl. CTpoeHHEe 3JIEKTPOHHBIX
000704ek aroMoB TiepBbIX 20 xumMuueckux 3meMmeHToB Ilepmommueckoit cucremsr J[. U.
MenneneeBa. XapakTepucTHKa XUMUYECKOTO 3JIEMEHTa M0 €ro noJsioxkenuto B [lepuoanueckoit
cucteme JI. . Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUsl pajuyca aTOMOB XMMHMUYECKHX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuonmueckoro 3akona u Ileproanueckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB
JUISl pa3BUTUS HAyKHU U nipakTuku. 1. V1. MenzaeneeB — y4€HbI U IpakIaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HEMoJIIpHas) CBSI3b.
DIEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31€MEHTOB. MlOHHAas CBA3b.

Crenenp okucnenusi. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchl okucienus
1 BocCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOEHCTBHUE THAPOKCH 1A IIUHKA
C pacTBOpaMH KHUCIOT M IIEJOYEH, MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mescnpeomemmnuoie céazu

Peanuzanust MeXnpeIMETHBIX CBSI3€M MPU M3YUYEHMH XUMHUU B § KJIacCE€ OCYILIECTBISAETCS
4yepe3 HCIOJb30BaHHWE KaK OOIMMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHSTH,

ABJIIIOINUXCA CUCTEMHBIMU UIS OTACIIBHBIX ITPEAMCTOB €CTCCTBCHHO-HAYYHOT'O ITUKIJIA.



OO0mue ecTecTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKAIUs, TMEePHUOJUIHOCTh, HAOIIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBAHNE,
HU3MEpEeHUe, MOJICIh, SIBJICHNUE.

®dusuKa: Marepusi, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJ, H3OTOIIbI,
PaJMOaKTUBHOCTh, MOJICKYJIA, DJJICKTPUUYSCKUN 3apsjl, BEHIECTBO, TeJO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'a3, (1)I/I3I/I‘I€CKI/I€ BCJIIMYHMHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: ¢dorocunres, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapochepa, MuHEpasIbl, TOPHBIE TIOPOJIbI, TIOJIE3HBIE UCKOIIAEMBbIE,

TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BeuecTBo 1 XUMHYecKasi peaKus

[Iepnognueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux dnemeHtoB /[l M.
MenneneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KaJIbLUA M HMX COCIUHEHUH B COOTBETCTBHU C
IIOJIOKEHUEM DJIEMEHTOB B [lepnoanyeckoil cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BeIlIeCTBa: BHUIbl XHUMHUYECKOW CBSI3U. THUMBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEHIECTBA OT THIA KPHUCTAJUNIMYECKOW PEHIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccugpukanuss ¥ HOMEHKJIATypa HEOPraHWYECKUX BELIECTB. XUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJIAacCaM HEOPraHMYECKUX COCIMHEHUH, T'eHETUYeCKas
CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XuMHUYECKUX PEaKUMH IO Pa3IuYHBIM MPU3HAKaM (IO YMCIY U COCTaBy
YyYacTBYIOIIMX B pEaKUUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo HM3MEHEHHIO CcTeneHen
OKHMCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aTopa). DK30- U
SHIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

Ilonsitue o ckopoctn xumudeckoil peakuuu. IlonsTre o0 oOpaTHUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuse. IloHsaTe o xumHuueckoM paBHOBecUU. @DakTOpbl, BIHUAOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKHUCIIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIMM, 3JIEKTPOHHBIM OalaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBlI€HME YPABHEHHMM OKHCIINUTEIBHO-BOCCTAHOBUTEIBHBIX

peaxunﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOTO Oananca.



Teopust 3MEKTPOIUTHUUECKON AUCCOLMALMU. DJIEKTPOIMTHI U HE3IEKTpoNUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M [HCCOLMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBA3M.
Crenenp aucconuanuy. CUIbHBIEC U ClIa0ble SIEKTPOIIUTHI.

Peakuuu moHHOro oOMeHa. YcioBUSl NMPOTEKAaHUs peakluil MOHHOIO OOMEHa, IMOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUI U COJiell B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHHE C MOJEISMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYEeCKHX BEIIECTB —
METa/JIOB M HeMeTauloB (TpaduTa M ajnMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMMUYECKON peakIMu OT BO3JEHCTBHS pa3iIUYHBIX
(bakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCAa TUCCOLHALUU
KHCJIOT, IIeao4ed M cojed (BO3MOXKHO HCIOJb30BAaHUE BUAECO MAaTEpUANIOB), IPOBEICHHE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHWE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (IFOpEeHUE, peakUuu Ppas3IokKeHHs, COCAUHEHUS),
pacro3HaBaHMEe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpeaKlUil Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeTUHEHUS

OOmiast xapakTepucThka TrajgoreHoB. (OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHus. CrtpoeHue M (PU3NYECKHe CBOWCTBA IMPOCTBIX BELIECTB — T[aJIOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBogopod. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPOAa HAa OPraHU3M desoBeka. BaxkHelne Xaopu sl
U MX HaXOXJEHUE B IIPUPOJIE.

OOmast xapakrepuctuka 3aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJAU(DUKAIMM KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUecKHe cBoiicTBa. OKCHIBI cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWCTBA
(obmme kak MpeacTaBUTENs Kiacca KHUCIOT M crneuuduyeckue). XUMHUYECKHE peaKIuH,
JeKale B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOTydeHUs cepHOM KucioThl. [IpuMeneHue
cepHOi kKucaoThl. COJM CepHOM KHCIIOTHI, KaUeCTBEHHAsl peaklus Ha cyiabdar-uoH. Haxoxnenue

CCPBI U e€ COeOUHEHHI B mnmpupone. XHUMHUYECKOE 3arpsA3HCHUC Oprnca}omeﬁ Cpcabl



COCIMHEHUSIMH Cepbl (KHCIOTHBIE TOXAW, 3arps3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
IIpEeIOTBPALLECHUS.

OOmast xapakTepucThka »>IeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUsA. A30T, pPacHpOCTpaHEHHWE B TNpupoje, (usnueckue u
XUMHUecKue cBoiictBa. KpyroBopot azora B nmpupoje. AMMHaK, €ro (pusnueckue 1 XuMU4ecKue
CBOICTBa, NOJy4eHHe U npumeHeHne. Cou aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHeHue. KauecTBeHHas peakuMsi Ha MOHbl aMMOHHUS. A30THas KUCIIOTa, €€ IOJIy4yeHUE,
¢usznueckne M XUMHUYECKHE CBOMCTBa (OOLIMEe Kak MpeACTaBUTENs Kiacca KHUCIOT |
cnenuduueckue). lMcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHHE OKPYKAroIIeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
N0, 3arps3HEHHE BO3JyXa, MOYBBI U BOJOEMOB). Docdop, almIoTponHble MOAUPUKALUN
docdopa, dpuznueckue u xumuyeckue coictBa. Okcup docdopa (V) u gochopnas kuciora,
¢busznueckue M XUMUYECKHe CBOMCTBa, mosyueHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUIHA.

OO6mass xapaktepuctuka 351eMeHTOB I[VA-rpynnbl. OcCOOEHHOCTHM CTpPOEHUsI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHUS. YTJIEpO, alUIOTPONHbIE MOJU(PUKALNY, PACIIPOCTPaHEHHE B
npupo/ie, puznyueckue U XUMMUYECKrUe CBocTBa. AncopOius. KpyroBopoT yriepona B mpupo/ie.
Oxcunpl yriaepona, ux GU3NUYECKUE U XMMUYECKHE CBOICTBA, AEHCTBUE HA JKUBBIE OPIaHU3MBI,
MOJIydeHHE W MPUMEHEHHE. DKOJOTMUYECKHe MpoOiIeMbl, CBsI3aHHbIC ¢ okcuaoM yriepoaa (1V),
TUIoTe3a I100ajdbHOr0 MOTEMJICHUs KIUMara, MapHUKOBBIM 3¢ ¢ekT. YroapHas KuciaoTa U eé
COJM, UX (pU3MuUecKHMe M XMMHYECKHE CBOICTBA, NOJydYeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl. lcmosnb3oBanue  kapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3HCTBE.

IlepBoHauanbHble MOHATHS 00 OPraHUMYECKMX BELIECTBAX KAK O COEJMHEHUAX Yriepoja
(MeraH, 5TaH, OSTHIEH, aleTWIEH, 3TaHOJ, IJIHMLIEPHH, YKCyCHas Kuciorta). I[IpupoaHsle
UCTOYHHUKH YIJIE€BOJOPOJOB (yroijib, HPUPOAHBIA ra3, HE(QTb), HNPOAYKTHI HX IepepabOoTKU
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEILECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnueckue M XUMHUYECKUE CBOMCTBA, IMOJIy4yeHHME M TNPUMEHEHHE.
CoenuHenus kpeMmHus B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEeBOH kucnoTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxxHelme
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCIIOJIb30BaHMsI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:



u3yueHre 00paslOB HEOPraHWMYECKHX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI, IIPOBEICHHE
Ka4eCTBEHHBIX PEAaKLUUi Ha XJIOPUI-WMOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaroye (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXHO
WCIIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIEHHE C OO0pasliaMu XJIOPUJOB (TaJOreHUIIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEepHasoB), HaONIOJEHUE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJCHHE KAau€CTBEHHOHN peakuMM Ha cynb(aT-uoOH W HaONIo/eHue IMpHU3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3liaMu a30THBIX U PochOpHBIX yr00peHui,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U W3YYEHHE CBOWCTB aMMHaka, IpPOBEACHUE
KayeCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
WCI0JIb30BAHME BHJIEOMATEPUANIOB), M3y4EHHE MOJeNed KpHCTAIUIMYECKUX DPEIIETOK anmMasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOra3a, MOJy4YeHUE, COOMpaHue, paclo3HaBaHue
U U3y4EHHE CBOMCTB YIJICKHCIIOTO rasa, MpOBEJEHHE KAa4eCTBEHHBIX PEaKLMi Ha KapOOHAT U
CHJIMKAaT-UOHbl M M3y4YE€HUE IPU3HAKOB UX IPOTEKaHMs, O3HAKOMJIEHHE C MPOJIyKLIHEeH
CHJIMKaTHOM IPOMBIIIJICHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIBHBIX 3a/a4 1o TeMme «Bakneilmue
HEMETaJUIbl U UX COCAUHECHUSD).

MeTaJ/luIbl M UX COEAMHEHHSA

OOm1ast XxapakTepUCTHKa XUMUYECKUX IEMEHTOB — METAJUIOB HA OCHOBAHUU UX IMOJIOKEHHUS
B Ilepuoauueckoit cucreme xumuueckux snemeHToB [I. M. MenzaeneeBa U CTpOEHHS] aTOMOB.
Crpoenne MmeramuioB. Meramuindeckas CBSI3b M MeTaJUIMUECKas KpUCTAUIMYECKas pEelIETKa.
DNEeKTPOXUMHUYECKUM psia HanpsokeHUH MetamioB. Du3nueckue M XUMHYECKHE CBOMCTBa
MeTajuioB. O0mue crnocoObl NOoay4YeHus: MeTauioB. [IoHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE
crocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTalb, Yyr'yH, JIOPAIIOMUHMMA, OpOH3a) M HX
IIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsle MeTabl: nojoxxeHue B [leproandeckoil cucreMe XMMHYECKHUX 3JIeMEHTOB /JI.
W. MenneneeBa, CTpOEHHE MX aTOMOB, HaxoXzaeHue B mpupoge. dusnueckne U XUMHUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUBI M TUAPOKCUABI HaTpusl U Kanus. [lpumenenue
LIEJIOYHBIX METAJIJIOB U UX COEAUHEHNUN.

[IlenoyHO3eMeNbHBIE METAJITIBI MATHUI U KaJbLUi: Nos1okeHue B [leproauueckoii cucrteme

XUMHUYCCKUX DJJICMCHTOB I[ . MCHI[C.HGCBa, CTPOCHUC HUX AaTOMOB, HAXOXJICHUC B IPUPOIC.



DU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U KajbUus. BaxkHEHMIIME COCAUHEHHS KaJlbLUs
(oxcua, TuapoKcu, cor). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUSI.

Anromunuil: nonoxenue B Ilepuoauueckoit cucreme xumudeckux snemeHtos [ U.
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
QTIOMUHUSI. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuommueckoil cucreme xumuyeckux osnementoB [ .
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
xene3a. Okeupnpl, ruapokcussl U conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa U
MOJTy4YCHHE.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3IiaMi METaJUIOB U CIUIABOB, UX (PM3MUECKHUMU CBOWCTBAMH, U3yUEHUE
pe3ylnbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXHO  HCIIOJIb30BAaHWE  BHUIACOMATEPHAJIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIUS U HATPHUS C BOJOH (BO3MOXXHO HCIOJIb30BAHUE
BHJICOMATE€pPHAJIOB), HWCCJICIOBAHHE CBOMCTB KECTKOW BOJBI, MpoIlecca TOPEHHs Keje3a B
KHCJIOpoJie  (BO3MOXHO  HWCIIOJB30BAHWE  BHUICOMATEPHAIIOB), TPU3HAKOB  MPOTECKAHUS
KAauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHUS, LUWHKa, xkene3a (II) u xenesza
(I11), memu (I1), HaGmroeHNEe M OMMCAHWE MPOIIECCOB OKpAIIMBAHUS TJIAMEHH MOHAMU HATPHS,
KaJusi U KanblMs (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEpUaloOB), UCCIe0BaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMMHHS U THIPOKCUA LINHKA, PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelre MeTabl U UX COCTUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa u Marepuansl B NOBCEAHEBHOM >KM3HU 4eloBeKa. be3omacHoe HMCIOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. IlepBas momormib Npu XHMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYKarollel cpensl (mpeaelbHas AOMyCcTUMasi KOHLIEHTPALIUS
BelecTs, nanee — [1JIK). Ponb xuMuu B pemieHuu 5K0JI0rHYECKUX IpooieM.

Xumuueckuii yIkcnepumenm:

M3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHBIE MaTEpUalbl).

Mesicnpeomemmnuoie céazu

Peanuzaiust MeXNpeIMETHBIX CBSI3€M MPU M3YYEHUH XUMUU B 9 KJacce OCYILECTBIISIETCS
4yepe3 HCIOJb30BaHHWE KaK OOIMMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U TOHSTH,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO01ue ecTecTBEHHO-HAYYHBIE TTOHATHS: HAYYHBINH (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CUHTE3, KIacCU(HUKAIUs, TMEePHOJUYHOCTh, HAONIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,

HU3MEPCHHUEC, MO/JICIIb, SIBJICHUC, HapHHKOBLIﬁ 3(p(peKT, TCXHOJIOTHA, MAaTCPpUAJIbI.



@dwusmuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIIBI,
pPanMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKHH 3apsii, TMPOBOJHUKH, MOJIYIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, I'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHHS], KOCMHUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: QotocunTres, npixanue, Onocdepa, IKOCHCTEMa, MUHEpPAIbHBIC YHOOpPEHHS,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpacdus: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE TIOPOJIbI, TIOJIE3HBIE HCKOTIAEMBIE,

TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JINMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pE3yNbTaThl OCBOEHHS IPOrPaMMBI  OCHOBHOTO OOIIEro o0pasoBaHHs
JIOCTHTAIOTCS B X0JI€ OOYUCHHsI XMMUHU B €IUHCTBE Y4€OHOM M BOCIMTATEILHOU JIEATEHLHOCTH B
COOTBETCTBUH C  TPAAUIMOHHBIMH  POCCHMCKAMH  COLMOKYIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH I[EHHOCTSMHM, IIPUHATHIMA B OOIIECTBE IpaBHIAMH M HOPMaMH IOBEACHHS H
CIIOCOOCTBYIOT MPOIECCAM CaMOTIO3HAHMUS, CAMOPA3BUTHSI U COLMATU3AIMN 00yYarOIHXCSL.

JINYHOCTHBIE pE3yJIbTAaThl OTPAXKAKT T'OTOBHOCTH OOYYAIOIIMXCA PYKOBOACTBOBATHCS
CHCTEMOM IMO3MTHUBHBIX LIEHHOCTHBIX OPUEHTAIMI M PACIIUPEHHE OIBITA NAEATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) MaTpHOTHYECKOro BOCIHUTAHUS:

LEHHOCTHOI'O OTHOIIEHHUS K OTE€YECTBEHHOMY KYIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIENI0, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKH B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAETh JOCTOBEPHON MHMOpPMALUENH O IEPENOBLIX NOCTHKEHUSAX M OTKPHITHUAX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MUpa 1 OOLIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

NPEACTaBICHUS O COLHAIBHBIX HOPMax M TpaBHIaX MEKIMYHOCTHBIX OTHOIICHHUN B
KOJUIGKTHBE, KOMMYHHUKATHBHON KOMIICTEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHO-
HCCIIeI0BATEILCKON, TBOPYECKOM U APYIMX BUAAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOi
COBMECTHOM JIESITENLHOCTH TPH BBIMOJHEHHUH y4eOHBIX, MMO3HABATEIbHBIX 33/a4, BBITOIHEHUH
XAMHUYECKHX KCIIEPUMEHTOB, CO3IaHHH YUEOHBIX MTPOEKTOB, CTPEMIICHHS K B3aHMOIIOHMMAaHHIO

W B3auMOIIOMOIIM B IMPOLECCE 3TOH yqe6H0171 ACATCIBHOCTH, TOTOBHOCTH OICHHBATH CBOE



MOBEJICHUE W TIOCTYIKH CBOUX TOBapHINEH C IMO3UIMK HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PEHUYECKUE  TPEICTABICHHUS O  BEIIECTBE HM  XHMHUYECKOW  pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABJISIOIIHE OCHOBY JUIS
MOHWMAHWS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, MPEJACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOIBI, B3AaMMOCBS3SIX YEIOBEKA C MPUPOJHON CPEIOi, O pOJIn
XMMHWH B IO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MMO3HABaTEIbHBIE MOTHWBBI, HAIIPAaBJICHHBIE HA TIOJYyYCHHE HOBBIX 3HAHWUW TI0 XHUMHH,
HEOOXOUMBIC Il OOBSCHEHUS HAONIOMAaeMBbIX TIPOIECCOB W SBJIICHHI, ITO3HABATEIHHOM,
WH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPHI, B TOM YHCIIe HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHMTEPATYpPOH, MOCTYITHBIMA TEXHUYCCKUMH CPEICTBAMU
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEepeC K OOYYEHHIO W TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEOBATEILCKON ACITEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBJICHHOCTH ¥ YPOBHS OOYyUEHHUsI B TAJIbHEHIIEM;

4) popMuUpOBaHNS KYJIbTYPbI 310POBbSI:

0CO3HAHHE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3/I0pOBBIH 00pa3 JKWU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPUSITHE BPEIHBIX MPUBBIUCK
(yrmoTpeOsieHusT ajKoroJisi, HAapKOTHUKOB, KYypeHHUs), HEOOXOAMMOCTH COOJIFOJCHUS IPaBHII
0€30IaCHOCTH IIPpH OOPAIICHUU C XUMUYECKHMH BEIIECTBAMH B OBITY H PEaIbHOW )KU3HU;

5) Tpy10BOro BOCIIUTAHHUS:

MHTEpEC K MPAKTHYECKOMY M3Y4YCHHUIO podeccuid U TpyJa pa3jiMyHOro pPoja, YBaXKCHHE K
TPyAy ¥ pe3ylbTaTaM TPYJIOBOH JEATSIHPHOCTH, B TOM YHCJIE Ha OCHOBE IPHUMCHCHHSI
NPEIMETHBIX 3HAHUH 10 XWMHUHW, OCO3HAHHBIA BHIOOP WHAMBUIYAILHOW TPACKTOPUHU
MPOJOJDKEHHST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycreurHoW NmpogecCHOHAIbHON JEATEIILHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aIaITHPOBATHCS B MPO(HECCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

9KOJIOTHUECKU I1eJIecO00pa3Hoe OTHOILIEHUE K MPUPOJIe KaK MCTOYHUKY KU3HHM Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOrO U Oe30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUYECKOMY M TCHXUUYECKOMY 3I0POBBIO,
OCO3HaHHWE IIEHHOCTH COOJIO/ICHUs MPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIeCTBAMHU,

a TaK’KC B CUTyallUAX, YI'pOXKaAOMUX 3J0POBbIO U ) KU3HHU J'IIOI[Cﬁ;



CIIOCOOHOCTH MIPUMEHSITh 3HAHUS, TIOJTydaeMble MPY U3YYCHUH XUMUH, JUIS PEIICHHs 3a7ad,
CBSI3aHHBIX C OKPYXKAIOLIEW IPUPOJHOW CPENOW, I NOBBIIIEHUS YPOBHS SKOJOTMYECKOU
KYJIBTYPBI, OCO3HAHHUS TJI00ATLHOTO XapakTepa SKOJIOTHYSCKUX MPOOJIeM U MyTed WX pelieHus
MOCPEJICTBOM METOJOB XUMHH, IKOJOTUYECKOTO MBIILUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B

MO3HABATEJIbHON, KOMMYHUKATUBHOW U COLUAIBHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B COoCTaBe MCTaHpeﬂMCTHHX pCSyJ'II)TaTOB BBIACIISIFOT 3HAYUMBIC I (1)OpMI/IpOBaHI/I$[
MHPOBO33PEHUs OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUTOTE3a, (akT, CUCTEMA,
MPOIIECC, IKCIEPUMEHT U JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHUM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOU NEeATeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble Jornvyeckue aelicTBUSA:

YMEHHS HCIHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHUM:
pacKpbhIBaTh CMBICT XUMHYECKHX TOHSTHH (BBIACISATH HMX XapaKTepHbIE TPHU3HAKH,
YCTaHABJIUBATh B3aMMOCBS3b C JIPYTUMHU TMOHSTHUSIMH), UCTIOJIL30BaTh MOHATHS IJIs1 OOBSICHEHUS
OT/ACNbHBIX (PAKTOB W SBJICHUHN, BBIOMpATh OCHOBAHHWS M KPHUTEpUH U KiaccH(UKaAIIn
XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIIUM, YCTaHABIMBATh MIPUYUMHHO -CJICJICTBEHHBIE CBS3U
MEXy 00BEKTaMH U3YYCHHUsI, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICTyKTUBHEIE,
10 aHAJIOTHH ), JIeJIaTh BBIBOBI U 3aKIIFOUCHHS;

yMEHUE TPUMEHSATh B MPOIIECCE IMO3HAHMSA TOHSTHS (NMPEAMETHBIE U METaIlpeAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH LIMPOKO
MPUMEHSIEMbIC B XHUMHH MOJICJIbHBIC MPEACTABICHUS — XUMHYECKUI 3HAK (CUMBOJI AJICMEHTA),
xuMmuueckas ¢opMyna MU ypaBHEHHE XMMHUYECKOW peakuuu — TMpU pelIeHud YydeOHO-
MO3HABATENbHBIX 3334, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMMHYECKUX PEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUNS B U3y4aE€MbIX MPOLECCAX U SIBICHUSIX.

ba3zoBble uccieaoBareabckue 1ecTBUS.

YMEHUE MCHOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE WMHCTPYMEHTA MO3HAaHUA, a
TaKK€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTU

BbICKA3bIBA€CMBIX CyX(HCHHﬁ;



MPUOOpEeTEeHNE OMbITa TO IUIAHUPOBAHUIO, OPraHU3AIMH W IPOBEACHUIO YUCHUUYCCKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIECCa, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3ynbraT, (GopMyIupoBaTh OOOOIICHWS W BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, aHATU3UPOBATHh U MHTEPIPETHPOBATH HHPOPMAIIHIO PA3IUIHBIX BHIOB U
dbopM mpepcTaBIeHUS, TIOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-IOMYJISIpHAS JTUTEpaTypa
XAMHYECKOTO COJICP)KAHUS, CIpPaBOYHBIC TOCOOWs, pecypchl WHTepHETa), KPUTHUECKU
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NMH(OPMAIIHIO;

YMEHHE MPUMEHSATh PAa3IMYHBIC METOJBI M 3aIPOCHl TIPH TOWCKE B 0TOOpe mHpOpMauu 1
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YIYCOHBIX U TTO3HABATEIBHBIX 33149
OTIPEJICIEHHOTO THIIA, MPUOOPETEHHWE ONBITA B OOJIACTH HCIOJB30BaHUSA WH()OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO HCIIOJIb30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEILHO BBIOMPATh ONTUMAIBHYIO (GOpMy MpeAcTaBICHUS
nHQOpPMAMA ¥ HWUTFOCTPUPOBATH pellacMble 3a7add HECIOKHBIMU CXEMaMH, JIrarpaMMaMH,
npyrumu opmamu rpauku ¥ ©X KOMOUHAIMSMUY;

YMEHHUE WCIIOJIb30BaTh M AaHAJIM3HPOBATh B Ipollecce y4eOHOW W HCCIIEAOBATEIbCKOM
JEeSTeTbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KAIOLEel MPUPOTHON CPEIBI.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE YYeOHbIEe J1eiCTBUA:

yYMEHUSl 3a7aBaTh BONPOCHI (B Xojae auanora W (WiIM) JUCKYCCHU) IO CYIIECTBY
oOcyxnaeMoii TeMbl, (OPMYIHPOBATh CBOW TIPEIJIOKEHHS OTHOCHUTEIHLHO BBITIOJTHCHUS
MPEUI0KEHHOH 3a71a4H;

YMEHUS TIPEACTABIISATh MOJYYCHHBIC PE3y/IbTaThl TO3HABATEIIBHOM JESTEILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JeNlaTh MPE3CHTAIUI0 PE3YJbTAaTOB BBIMOJHEHHUS XUMHUYECKOTO
JKCIIEpPUMEHTa (J1Ta00paTOPHOTO OIBITA, JT1a0OPATOPHOW PAOOTHI 1O HCCICIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOHN IO3HABATEIBHOW H
HCCIIEIOBATENIbCKON AEATeIbHOCTH TPU PEIICHUH BO3HHUKAIOMIMX MpPOoOJieM Ha OCHOBE y4éTa
oOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMI (0OCyXkaeHHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHAIIHMS COBMECTHBIX ACHCTBHI, OMpeeieHne KPUTEPHEB MO OI[CHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHeE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe NelicTBHUS:

YMEHHE CaMOCTOSITENIHO OIpPENessTh IENH IeATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIAT,

KOHTPOJIMPOBATL W IIPpHU HCO6XOI[I/IMOCTI/I KOPPCKTUPOBATE CBOKO ACATCIIBHOCTD, BBI6I/IpaTL



Hanbosiee APQPEeKTHBHBIC CIOCOOBI pelmIeHHs YU4eOHBIX M [O3HABaTEIbHBIX  3aad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA QJITOPUTM JEHCTBUM IIpU
BBITMIOJIHEHUH 33JaHUN ¢ y4ETOM TMOJIydeHHMS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM IIeNu,

YMCHHUC HUCII0JB30BAaTh U aHAJIM3UPOBATHL KOHTCKCTLI, IIPCJIaracMbIC B YCIIOBUU SaI[aHI/If/'I.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yiabTaTOB II0 OCBOCHHUIO O00SA3aTElIbHOTO COAEPIKaHUS,
YCTQHOBJIGHHOTO JITaHHOM (enepanpHONM pabodell MpOrpaMMOM, BBIIENSAIOT: OCBOCHHBIE
oOyyarolUMMUCS Hay4Hble 3HAHUS, YMEHMSI U CIOCOObI JEHCTBUM, crenupuyeckue s
npeaMeTHo obnactu «XHUMHS», BHUIbl JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpETAINH, TPE0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHbIX YIEOHBIX U HOBBIX CUTYalLIUSX.

K xoHmy oOyuenus B 8 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHI: aToMm, MOJEKyja, XUMUYECKHM
3JIEMEHT, MPOCTOE BEIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAS),
BaJICHTHOCTh, OTHOCHUTENbHAs aTOMHAs M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHUYECKOTO 3JIEMEHTa B COECIUHEHHUH, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCIICHHS, XUMUUECKast
peakuus, KilaccupHKalMs peakLUui: peaklUM COEJUHEHUS, PEaKLMU Pa3IoKEeHUs, peaKiUH
3aMEIIEeHNUs, PeaKui 0OMeHa, 3K30- M S3HJ0TEPMUYECKUE peaKIMU, TeIoBoi 3¢ddekt peakuu,
AP0 aToMa, >JIEKTPOHHBIN CI0H aroma, aTOMHas OopOUTalb, paAuyC aTOMa, XUMHUYECKas CBA3b,
NOJIApHAsl M HEMOoJIApHasi KOBAJIEHTHAs CBsI3b, MOHHAs CBs3b, MOH, KATHOH, aHUOH, pPacTBOD,
MaccoBas /10J14 BellecTBa (IIPOLEHTHAs KOHLEHTpAallKs) B pacTBOPE;

e WIIIOCTPUPOBATh B3aHUMOCBSI3b OCHOBHBIX XMMHYECKMX IIOHATHUH U HPUMEHSTH 3TH
MOHATHUS NPU OIMCAHUY BEILECTB U UX MPEBPALCHUN;

e JCIOJB30BAaTh XUMHUYECKYI0 CHMBOJIUKY JUIsl COCTaBJIeHHs (OpPMyJ BEIIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIMA;

e OMpeneNniaTh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTEMEHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COCTMHEHUSAX, IPUHAJJICKHOCTD BEIIECTB K ONPEAEIEHHOMY
KJlaccy COEAMHEHUH Mo ¢opmynaMm, BHUJ XUMHUYECKOW CBs3M (KOBaJeHTHas W HOHHas) B
HEOPraHMYECKUX COCAVHECHMUSIX;

e packpbiBaTh cMbici llepuoanueckoro 3akona [[. M. MenneneeBa: n€MOHCTpUpPOBATh

ITIOHUMAHHUC HCpHOI[H‘-IGCKOﬁ 3aBUCUMOCTH CBOMCTB XMMHYECKHX AJIEMEHTOB OT UX HOJOXKECHUS B



[leproauueckoii cucTemMe, 3aKOHOB COXPAHEHHUS MacChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO y4E€HMsI, 3aKOHa ABOrazipo;

e ONWCBIBATH W XapakTepu3zoBaTh TaOmuuHylo Qopmy Ilepuonmueckoil cuctemsbl
XUMUYECKUX AJIEMEHTOB: Pa3IM4aTh MOHATHS «rJIaBHas moArpymnma (A-rpymnmna)» u «modouHas
noarpynna (b-rpynma)», manbie u OonbIIME TEPUOJBI, COOTHOCHTH 00O3HAUEHHs, KOTOPHIE
umeroTcs B tabmune «lleproamueckas cuctema xummudeckux sementoB . M. MenneneeBay ¢
YHUCJIOBBIMM XapaKTEPUCTUKaAMH CTPOECHMSI aTOMOB XHMHYECKUX JIEMEHTOB (COCTaB M 3apsi
sJipa, 00111ee YNCII0 IEKTPOHOB U PACIIPEIETICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

e KIACCU(PUIMPOBATh XUMHUYECKUE AIIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMHUYECKHE
peakuu (Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIUX B PEAKLIUU BEIECTB, 110 TEMJIOBOMY 3P (DEKTY);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3TMUYHBIX
KJIaCCOB, TMOJTBEpKJasi OMHCAHHUE NMPUMEPAMU MOJIEKYISPHBIX ypaBHEHUH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKIIN;

e IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUH B PA3TUYHBIX YCIOBUSIX;

e BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO JIEMEHTA 10 (popMyJsie COeIMHEHHS], MaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
IIPOBOJIUTH PACU€ThI 10 YPABHEHUIO XUMUUECKOH PEaKIINH;

e IPUMEHATh OCHOBHBIE OIEpAIMd MBICIUTEIbHON IEATENbHOCTH — aHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEeMAaTU3alulo, KIacCU(UKAIMIO, BbISBICHUE HPUYMHHO--
CJICZICTBEHHBIX CBSI3€M — JUI N3y4eHHs] CBOWCTB BEILECTB U XUMUUECKUX PEaKINi, eCTECTBEHHO-
Hay4yHbl€ METOJbl IO3HaHWUsA — HAOJIOAECHUE, H3MEpEeHHue, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

e ClIeIOBaTh IpaBWIaM [OJIb30BAaHUS XUMHUYECKOW IOCYyJOH U  J1abOpaTopHBIM
o0OpyJOBaHUEM, a Takke IMpaBuWiIaM oOOpalleHUs C BELIECTBAMH B COOTBETCTBHM C
UHCTPYKLHUSAMHU IO BBINOJHEHUIO Ja0OpPaTOPHBIX XMMHYECKUX OIBITOB MO HOJYYEHUIO U
coOMpaHUI0 ra3000pa3HbIX BEUIECTB (BOAOPOJA M KUCIOPOJAA), MPUTOTOBJIECHUIO PacTBOPOB C
OnpesieN€éHHOW MaccoBOM JloJiell pacTBOPEHHOrO BELIECTBA, IUIAHUPOBaTb M IPOBOAUTH
XMMHMUYECKHE DKCIIEPUMEHTHI 10 PAClO3HABAaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT € MOMOUIBIO
MH/IUKATOPOB (JakMyc, (heHOIPTAICHH, METUIIOPAHXK U ApYyrHe).

K xoHIy oOydeHus B 9 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHUI:

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATHNA: XMUMHMUYECKUN JIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, AaHUOH, IPOCTOE€ BEUIECTBO, CJIOKHOE BEILIECTBO, BAJIEHTHOCTD,

QJICKTPOOTPULIATCIIBHOCTD, CTCIICHb OKHCJICHUA, XUMHUUYCCKAsA pPCakKlud, XUMHUUCCKasA CBAI3b,



TETIOBON A(PQEKT peakuuu, MOJIb, MOJISIPHBIM 00BEM, pacTBOP, ANEKTPOJIUTHI, HEINEKTPOIIHUTHI,
AIIEKTPOIMTUYECKAs JIUCCOLMALMSA, PEAKIWW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE
paBHOBecue, oOOpaTUMble M HEOOpaTHUMBIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkuuy, OKHCINTEIb, BOCCTAHOBUTENb, OKHCIECHHUE U BOCCTAHOBJIEHHE, AJUIOTPOIMS,
aM(pOTEpPHOCTh, XMMHUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs, METAJUIMYECKas), KPUCTALTNIECKas
pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakluH, IMpeneiabHO
nonycrumas konuentpanus [1JIK Bemecta;

e IJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHSATHH M HPUMEHATH 3TU
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IPEBPALCHUI;

e HCIOJIb30BATh XUMHYECKYIO CHMBOJIMKY JJISi COCTaBJI€HUS (OpPMYyN BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIIUI;

e ONPENENATh BAJIEHTHOCTb U CTETIEHb OKUCICHHSI XUMHUUYECKUX DJIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOTO COCTaBa, IMPHHAJIEKHOCTh BEHIECTB K OINPEACIEHHOMY KJIACCy COEIMHEHHH IO
dbopmynam, B XUMUYECKOH CBSI3M (KOBAJIEHTHAs, HOHHASI, METAJUIMYECKasl) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsA] MOHAa MO XUMHYECKOM (opmyle, XapakTep Cpelbl B BOJHBIX PAacTBOpax
HEOPraHMYECKUX COCIUHEHHUM, TUIl KPUCTAJUINYECKOW PEIIETKH KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMbIicH [lepuoanyeckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH €T0
[IOHMMaHHE: OINHUCBIBATE M XapaKTepu3oBaTh TabnnuHyro Qopmy Ileproguueckoil cucTemsl
XUMUYECKHUX JIEMEHTOB: pa3ivyaTh MOHATHUS «TJIaBHas moArpynna (A-rpymnmna)» U «mo0ouHast
noarpynna (b-rpynma)», manele u OoJblIMe NEPUOJbI, COOTHOCUTH 00O3HAuU€HMs, KOTOpbIE
UMEIOTCS. B NEPUOJUUYECKOW Talnuie, ¢ YUCIOBBIMU XapaKTEpPUCTHKAMM CTPOEHUS AaTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] A1pa, o0liee YUCIo AIEKTPOHOB M paclpe/ielieHUue ux
I10 JIEKTPOHHBIM CJI05IM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U UX COCIMHEHUH B IpElenax MalblX IEPUOAOB U TJIaBHBIX HNOATPYNII C YYETOM CTPOCHHS MX
aTOMOB;

e KJaccUUIMPOBATh XUMUYECKHUE HIIEMEHTbI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECKHE
peakuuu (1Mo YUCIy M COCTAaBY yYacTBYIOIIMX B PEAKLUHU BEILIECTB, IO TEIIIOBOMY 3P EKTy, 1o
U3MEHEHHIO CTEIIeHEH OKHUCIICHUSI XUMUUECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (OMMCHIBaTh) oOLIMe U cHeuuduyeckue XUMHUYECKHE CBOMCTBa
IIPOCTBIX M CIIOYKHBIX BELIECTB, MOATBEP:KAsl ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XMMHUYECKUX PEAKIINT;

e COCTaBJIATH YPAaBHEHUS OJJIEKTPOJMTHUYECKOW IMCCOLMALMU KHCIOT, IIEJIOYEH U COJIeH,
MOJIHBIE M COKpAIllEHHbIE YpaBHEHHWs pEakUuil HOHHOrO OOMeHa, YypaBHEHMs peakIHid,
MOATBEPXKNAIOIIUX CYIIECTBOBAHME TE€HETHMYECKON CBSI3M MEXAYy BELIECTBAMHM DPA3JIMYHBIX

KJIACCOB;



e pacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLUii;

e IIPOrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

e BBIYHCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILECTB, MacCOBYIO
JOJTF0 XUMHYECKOTO 3JIEMEHTa 1Mo (popMysie CoeTMHEHMS], MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJUTH PAacU€ThI 10 YPABHEHUIO XUMUYECKOH peakluu;

e coOMIOJaTh MpaBWiIa IMOJB30BAHUS XUMHUYECKOM Tmocyaod u  J1abOpaTOpHBIM
0o0opy/noBaHUEM, a TaKXKe IpaBuUiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIOJIHEHUIO JA0OPATOPHBIX XMMHMUYECKUX OIBITOB IO TOJYYEHUIO U COOMpaHUIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKHCIIOTO ra3a);

e IIPOBOJUTH PEAKIIHUH, MOJITBEPXKIAIOUINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, THUAPOKCHI-WOHBI, KATHOHBI aMMOHHS ¥ HWOHBI HW3YY4EHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

e IPUMEHATh OCHOBHBIE OIEpAllMd MBICIUTEIbHON IEATENbHOCTH — aHAJINW3 U CUHTE3,
cpaBHeHHe, 0000IIeHNE, CUCTEMATH3ALIO, BBISBICHUE TPUYNHHO-CIICACTBEHHBIX CBA3EH — JUIA
U3y4YEHHsI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAYYHbIE METOMbI MTO3HAHUS

— HaOJIIOICHHE, H3MEPEHNE, MOJICTTUPOBAHNE, SKCTICPUMEHT (peabHBIM U MBICJICHHBIN).

Kpurepun u HOpMbI OLIECHMBAHUS HA YPOKAX XUMHH.

OueHnBaHue yCTHOTO OTBETA.

NuauBuayajibHblii KOHTPOJIb PE3yIbTATOB MOKET MPOBOAUTHCA HA YpOKe Kak B ¢opme
KpaTkoro ompoca ¢ Mecra ((poHTanmpHas KOHTpoimpylomias Oeceda), Tak M B BHJE
00CcTOATENbHOI MPOBEPKU 3HAHMI M YMEHHUI Y JOCKH. DTOT BUJ ONpoca (MHIUBUIYATbHBIN)
MOXXHO TMPOBOJUTH HA OJTamax akTyalu3allMd 3HAaHUW, HW3Y4eHUs HOBOTO MarepHaa,
3aKpeIJICHUs] U COBEPUICHCTBOBAHMS 3HAHUM M TPOBEPKU YCBOEHHUS HOBOTO MarepHuala.
Bompochkl yuutenst uis KpaTKOTO OMpoca AOJDKHBI OBITh JIAKOHWYHBI, CHOpPMYITHpPOBAHBI B
MOHATHBIX YYCHHKY TE€pPMUHAX U TpebOBaTh KpaTKoro oTBeTa. [[Isi SKOHOMHH BpEMEHU MOMKHO
MCI0JIb30BaTh KAPTOUKH C BOIIPOCAMU,HA KOTOPbIE YUEHUKH TOTOBATCSA OTBETUTH Y TIOCKHU.

Bo BpeMms oTBera ywamierocsl i JOCTHXKEHHUS YCTOWYMBOTO BHUMAaHHS Kiacca MOJE3HO
MPEIyCMOTPETh TMOCIEAYIOIEe 32 OTBETOM PEICH3UPOBAHUE CO CTOPOHBI JPYIHX YYaIUXCS,
WCIpaBIICHUE JOMYIICHHBIX OITUOOK, JOTIOTHEHHE.

HpI/I MMPOBCACHUH OIIPOCa NOIMYCKACTCA 3aAaBaTh yHallIEMyCd HAaBOAAIHUE BOIIPOCHI JIA TOTO,



9TOOBI MOMOYb €My c(hOPMYITUPOBATH CBOM MBICIH. MOTYT OBITH M JJOTIOJHHUTEIHHBIE BOIPOCHI,
€CITM OHM HEOOXOAMMBI JUIS TMPENCTOSIIET0 M3ydeHUs HOBOro Marepuana. Bo Bpems ycTHOTO
OTBETa y4yallerocs Yy4YUTelb HMEET BO3MOXXHOCTh 3aJaTh JOIOJHUTEIBHBIM  BOIPOC
JMarHOCTHUYECKOTO XapakTepa, KOTOPbIM IIOMOXKET BBIIBUTH COCTOSIHWE 3HAHUW W yMEHUU
OTBEYAIOUIETO.

[IpoBeneHne yCTHOTO WHAMBHIYAJILHOTO KOHTPOJSI TpeOyeT OT y4HTeNns COOpaHHOCTH H
BHUMAaHHMS, TaK KaK He00Xx0auMo 32 5-10 MUHYT BBISIBUTH 3HAHUS YUalIMXCS B KJIacce.

Yuyurens 00sf3aH TPOKOMMEHTHPOBATh OTBET YYEHHKA, yKa3aB Ha OHIMOKM U OTMETHUB
yAa4Hble CTOPOHBI. J[F000W OTBET MODKEH OBITh 3aMEUEH YYUTEIeM U OOBEKTHBHO MM OIICHEH.
HeoOs3aTenbHO CTaBUTh OTMETKY 3a KaKJblii HEMOJHBIA OTBEeT. EciaM ydueHHMK HEOAHOKpPATHO
JIOTIOJTHSUT OTBETHI APYTUX OJHOKJIACCHUKOB, TO MOYKHO MTOCTaBUTh €MY OOIIYI0 OTMETKY 32 YPOK.

OtMmerka «5»:

- JIaH TOJIHBIM U IPABWIBHBINA OTBET HA OCHOBAHNU U3YYE€HHBIX TEOPUA,

-MaTepuall U3JI0’KEH B ONIPEAETICHHON JIOTHYECKOM 1OCIe10BaTeIbHOCTH, JINTEPATYPHBIM
SI3BIKOM,

- OTBET CaMOCTOSITEIIBHBIN

- BO3MO’KHA OJTHA HECYIIECTBEHHAs! OLIMOKA, UCIIPABIICHHAS 110 TPEOOBAHUIO YUUTEIS

Otmerka «4»:

- J1aH MOJIHBIM ¥ MPAaBWIbHBIN OTBET HA OCHOBAHUM U3YUYECHHBIX TEOPHUH,

MaTtepuai U3JI0KEH B OIPEACIICHHON IMOCIEA0BaTEIbHOCTH,

- OTBET CAMOCTOSTEIbHBIN

- JIOTYIIEHBI 2-3 HECYIIECTBEHHBIC ONTMOKHU, UCIIPABICHHBIE TI0 TPEOOBAHUIO YUUTEIIS, WIIN
JIAaHHEIIOJIHEIA ¥ HEUETKHU OTBET.

OTMeTKa «3».

-J1aH HETIOJTHbIN OTBET, JIOTUYECKU HEBEPHBIH, JOMyIIeHbI 1-2 CylliecTBeHHbIE OIIUOKU

OTMeTKa «2».

- OTBET OOHApPYKUBAET HEMIOHUMaHUE OCHOBHOTO COJIepKaHUs yueOHOTo MaTepuaa,

- JIOTYILEHBI CYIECTBEHHBIEC OLTUOKH, KOTOPbIE YUALTUIICS HE MOXKET UCTIPABUTH MPU
HABOAIIMXBOTPOCAX YIUTENs

- OTKa3 OT OTBETa

@poHTanbHAs KOHTpoOJUpYWHIasi Oecela OOBIYHO JOCTATOYHO KPATKOBPEMEHHA.
Bormpocsl, kak ¥ BO BCSIKOM Apyroit 6ecesie, TpeOyOT KpaTKOTO OTBETa, HOSTOMY 3a OJIUH TaKOM
OTBET YYEHUKY CTaBUTh OIICHKY HeNb3s. HyKHO 3apaHee HAMETUTh TE€X YYEHUKOB, OTBET
KOTOPBIX BO BpeMsi Oecelbl XOTAT OIEHHUTh, U 33/1aBaTh UM II€JICHAMPABICHHO 3allJIaHUPOBaHHBIC

HJIA 6CCC,Z[LI BOIIPOCHI. O,Z[HaKO HE CJICAYCT 3aAaBaTb HNOAPAA BOIPOCBI OAHOMY U TOMY K€



ydeHuky. Paborath nomkeH Bech kiacc. DpoHTanmbHas Oecela MOXKET COYETAaThCSl C YCTHBIM
y4eTOM 3HAHMM, KOTJIa HECKOJIBKO yJallluXCsi TOTOBATCS K OTBETY Y JO0CKH. CII0XHOCTH pabOTHI
3aKJII0YaeTCsl B TOM, YTOOBI HE YIyCKaTh M3 HOJI 3pEHUsS KJacc, ydacTBYIOIIUiM B Oecene, U
YUaIIHUXCS, OTBEYAIONINX Y TOCKH.

3ayer - 3TO METOJ YCTHOTO KOHTPOJSL, KOT/Aa YYEHHKaM IPEIOCTABISETCS BO3MOXKHOCTD
Oosiee [UINTETBHO M OOCTOATENBHO OTBETUTh Ha Bompoc. O NpOBeAEHHM 3a4eTa y4IHUTEIb
cooOmraer 3apaHee, 4TOOBI yJalIuecss MOTIM K HEMY HOJATOTOBUTHCS. JIJisi MOJTOTOBKH K 3a4eTy
YUUTENb COCTaBJSIET BOMPOCHI, a TakXe MPUMEpHbIE 3a7add, PEKOMEHAYET JHUTeparypy,
MIpeIBApUTENILHO IPOBEPUB, UMEETCS JIM OHA B IIKOJBLHONW OMOIHOTEKE.

Knaccnuecknii 3aueT mpeaycMaTpHBaeT BBISBICHHWE YPOBHsI 3HAHWW, YMEHHH M HaBBIKOB
yJamnxcsi Bo BpeMs Oecelipl yueHuka ¢ yauteneM. OH JaeT MoJIHOe M TOYHOE MPECTaBIeHHE 00

YpOBHE 00Y4E€HHOCTH KaXKJIOTO YICHUKA, OJJHAKO OTHUMAET MHOTO BPEMEHH.

Kpurtepun u HOpMBI OLIECHKH 00YYAKOILIUXCS 32 CAMOCTOATE/IbHbIE IHCbMEHHbIE

padoThI.

IIucbMeHHbIE PadOTHI NMOAPA3ACIAT HA meKyujue (npoeepouHvie) U UMO208ble
(KonmponsHbie) padoThI; 10 BpeMEHH OHU MOT'YT 3aHMMATh BeCh YPOK WJIH €ro YacTh.

K Merogam mnHCbMEHHON TPOBEPKU pE3YIbTATOB OOY4YEHHS OTHOCSITCS MHCbMEHHas
KOHTpOJIbHAs paboTa Ha 45 MuH, mpoBepouyHbie paboThl Ha 10-15 mMuH (Hampumep, periecHue
pacueTHBIX 3aJay), MUCbMEHHbIC JAOMAIIHHUE 33/IaHus, MUCbMEHHBIM y4eT 3HaHHWMl OTIEeNbHBIX
yyalxcs no KapTouykaM, XMMUYECKUE TUKTAHTBI, 33JJaHHs TECTOBOTO THIA U T.II.

[TogrotoBka ydammuxcss K KOHTPOJbHOW paboTe dalie BCEro OCYIIECTBISETCS Ha
obobmaromux ypokax. O mNpoBeAeHWH KOHTPOJIBHOM pabOTHl ydaluXcs MPeayHpexaaoT
3apaHee, YTOObI OHU MOTJIA TIOJTOTOBUTHCS.

CogepxaHue KOHTPOJIBLHOW pabOThl OXBaTHIBAET BeCh HauOoliee BaXHBIA MaTepuan
KOHTpOJUpyeMol Tembl. B Takoil OoJbIION KOHTPOJILHOM paboTe 3adaHus JOJKHBI ObITh
€IUHBIMU ISl YJaluxcs BCEX YpOBHEW pa3BUTHSA. B KOHTpOJbHYIO PabOTy pEeKOMEHIyeTcs
BKJIIOUATh pa3HOOOpa3HbIe 3aJaHus: 00O0OIIaloIINe BOIMPOCH, KAa4eCTBEHHBIE W pacCUeTHBIC
XMMHYECKUE 3a/ladyM, IIeTIOYKU TMpEeBpallleHuii, TeCTOBble, rpaduueckue 3aJaHus H T.1.
Heob6xomumo ucnonp3oBaTh HauOOJbIIIEe YKMCIO BapHaHTOB. TeTpaau sl KOHTPOJBHBIX paboT
SBJIIOTCST JOKYMEHTOM, KOTOPBIM MOXET ObITh MPOBEPEH aJIMUHUCTpPALUEH IIKOJBI MOITOMY
TETpaau A7 KOHTPOJBHBIX pabOT JOJKHBI XPAaHUTHCS B XUMUYECKOM KaOMHETE B TEUCHHE
y4eOHOTO roja.

HpI/I OLCHUBAHWKU OTBCTA YYalllCrocs HCO6XOI[I/IMO YYUTBIBATh Ka4Y€CTBO BBIIIOJIHCHUS



paboTsI 1o 3aganusaM. KonTposibHas paboTa OLIEHUBAETCS B IIETIOM.

Otrmerka «5». gaH TOJHBIA OTBET Ha OCHOBE U3YYCHHBIX TEOPUH, BO3MOXKHA
HEeCYyIIECTBEHHAs OIIMOKA.

Ormerka «4»: pomyctuMo He OoJjiee TpeX HECYLIECTBEHHBIX OIIMOOK, WM OJHA
CYIIECTBEHHAs.

Otmerka «3»: paboTa BBHINOJHEHA HEMOJIHO (HO HE MEHEE 4YeM Ha TPETbh), UMEITcs 2-3
CYIIECTBEHHBIE OMNOKUIIN 3-4 HECYIIECTBEHHBIE.

OrmeTKka «2»: paboTa BBHITIOJHEHA MEHBIIE YeM Ha TPETh, HE MPUCTYIHI K BBITIOJHEHUIO

paboTHI.

TecTupoBanue.

[Tpu ucnonpzoBanuu 100-0aTbHOM (TECTOBOM) MIKAIBI IPUHSTA CIIEIYIOIIAs CUCTEMA
nepeBojia e€ B 5-0ayuibHYIO (IIKaly aHAJTOTHYHO MOKHO HCIOJIb30BATh MIPU OTPEEIIEHUN
MPOIICHTA BBHITIOJTHEHHBIX 3a/IaHUN):

85 — 100 6amtoB (85 — 100 %) = «5»

71— 84 6amnoB (71 - 84 %) = «4»

51 — 70 6ammoB (51— 70 %) = «3»

0 — 50 6ammos (0 — 50 %) = «2».

KpuTtepuu u HOpMBbI OLIEHKH 00Y4YAIOIIMXCS PeliaTh pacyeTHbIe 3a1a4H.
OtMeTKa «5»: B JIOTHYECKOM PACCYKJICHUU U PELICHUH HET OMMOO0K, YKa3aHbl €TUHUIIbI
HU3MEpEeHusl.
OtMeTKa «4»: B IOTUYECKOM PACCY>KICHUH U PEIIEHUHU HET CYILIECTBEHHBIX OLUIHOO0K,
JOTIYILIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLUTHOOK.
OtMeTKka «3»: B pellleHUH 3a7jauu ecTh 1-2 CylecTBEHHbIE OMINOKH, T0MyCKaeTCs
CylIeCTBEHHasI OIIMOKa B MATEMAaTUYECKUX pACUETaXx.

OTMeTKa «2». 3aj/lada HC pCIICHa HJIM pClICHAa IOJIHOCTBIO HCBCPHO.

KpuTtepun 1 HOpMBI OLICHKH 00y4YaI0IIMXCS 32 J1Aa00PAaTOPHbIE U MPAKTHYECKHE
padoThI.

IIpakTHyeckne padoThl IO XUMHUM BBINOJHAIOTCS B TETPAAAX Ul MPAKTUYECKUX PadoT.
[Ipu ouleHMBaHMK OTYETA MO BBHINOJIHEHUIO MPAKTUYECKON paboThl 0c000€ BHUMAHUE YIIENIAeTCs
KAaueCTBY U ITOJIHOTE CAMOCTOSITEIbHBIX BBIBOJIOB YUEHHUKA.

KonnuecTBo mpakTuyeckux paboT ONpeaesieHo B IporpamMme.

B Teuenue y‘-IC6HOFO roJa TeTpaau Ijisd MPaKTUICCKUX pa60T XPpaHUTCH B IIKOJIC.



OT1meTKka «5»:

-DKCIEpUMEHT BBITIOJIHEH NOJTHOCTHI0. Cenanbl MpaBUiIbHBIC HAOTIOIEHHS U BEIBOIHI,

-3KCIIEPUMEHT OCYIIECTBJIEH M0 IJIaHYy, C y4ETOM TEXHUKU O€30MaCHOCTH M IPaBUII
paboTHI cBemecTBaMH U PUOOpamMu,

-IPOSIBJICHBI OPraHU3allMOHHO-TPYOBbIE YMEHUS (IOJAECPKUBACTCS YMCTOTa paboyero
MeCTa,IOPSAJI0K Ha CTOJIE, JKOHOMHO HCHOJIb3YIOTCSI PEAKTHUBBI).

-JI0IyLIEHBI He 00JIee IBYX HECYIIECTBEHHBIX OLIMOOK ITPpHU 0(PopMIIEHUU pabOTHI.

OtrMmerka «4»:

paboTa BBHITIOIHEHA, CACTAaHbl MPAaBUIIbHBIC HAONIOICHHUSI W BBIBOJIBI: IKCIIEPHMEHT
BBINIOJIHEHHEMOJIHO WJIM HAaOII0Aat0TCsl HECYIIECTBEHHBIE OLIMOKHU B paboTe C BEIIECTBAMU U
pruOoOpaMu.

OrmeTka «3»:

OTBET HEMOJIHBIM, paboTa BBHIMOJIHEHA MPAaBUJILHO HE MEHEe, YeM HaIlOJIOBUHY, JOMYIIeHa
CylIecTBeHHasl oIMOKa (B X0Jie IKCIEPUMEHTa, B 00bsACHEHHH, B 0dopMieHHH padboTsl, o Th
mpu paboTe ¢ BellecTBaMH M NMpUOOpaMu), KOTOPYIO YHalIUICS HCHpPAaBIET MO TPeOOBaHUIO
yuurens. JJomyckaercs odopmiieHrne paboThl 0€3 3aicH YpaBHEHUH PEaKIIHii.

DKCNEPpUMEHT TOJHOCTHIO BBINOJHEH B COOTBETCTBHM C MHCTPYKUUSMHU M IpaBUIaMU
TeXHUKH 0€30MacHOCTH, HO paboTa He odopMIICHA.

OtmeTka «2»:

BrinosiHeHO MeHee OJIOBUHBI pabOTHI;

Jlomyiiens! ABe win 0oJiee CylIeCTBEHHbIE OIIHMOKH B XOJI€ SKCIIEpUMEHTA, B 00BACHEHUH, B
odopmiiennu padbotel, Mo Th mpu paboTe ¢ BemecTBaMu M MpUOOpaMu), KOTOPBIE ydalTuhcs
HE MOJKET UCIIPaBUTh.

VYyamuiics He TPUCTYIUI K padoTe.

Hapymenuss npaBuJi TeXHUKHU 0e30MACHOCTH (PUKCHPYIOTCH y4YUTeleM B TeTpPaasix
AJISl MPAKTHYECKUX PAadoT ¥ YYUTHIBAIOTCS MPH BHICTABJIEHHH OTMETKH.

Ouenka yMeHHUil peiaTh IKCIIePUMEHTAJIbHbIEC 3212491

[Ipu omeHKe 3TOTO YyMEHHUS CIEAyeT yYUTHIBATH HAOIIOACHUS YUUTENS U MPEAbSBISIEMbIS
y4YaluMcs pe3yabTaThl BBIIOJIHEHUS OMBITOB.

OtMeTKa «5»;

[1naH pemenus 3aa4u COCTABJIEH IPaBUIIBHO,

OCYIIIECTBIICH MOI00P XUMUYECKUX PEaKTUBOB M 000PYI0BaHUS,SKCIIEPUMEHT BHITIOJTHEH
MMOJTHOCTBIO,

JaHO IIOJTHOC O0OBSICHEHHE U CACJIaHbI BBIBOIbI.



OT1meTka «4»:

IIJIaH PEIICHUs COCTABIICH MPABUIIBHO,

OCYIIIECTBIICH MIOI00P XUMUYECKUX PEaKTUBOB M 000PYIOBAHUS,SKCIIEPUMEHT BHITIOJHECH
MOJIHOCTBHIO,

JOTYIIEHO HE 00JIee ABYX HECYIIECTBEHHBIX OIIMOOK (B 00BSICHEHUN U BHIBOJIAX).

OtMeTKa «3»:

TIJIaH PEIICHUs COCTABIICH MPABWIIBHO,

OCYIIECTBJIEH MOA00P XUMHUYECKUX PEAKTUBOB U 000pYyI0BaHMUSI,

SKCIIEPUMEHT BBITIOJHEH HE MEHEe, YeM HArOJIOBUHY, TOMYIIEHA CYIIECTBEHHAs OIIMOKa
BOOBSICHCHHH U BBIBOJIAX,

AKCIIEPUMEHT BBITIOJIHEH TIOJIHOCTHIO, OTYET HE COCTaBIICH

JOTYIIEHbl HAPYIICHUS TEXHUKH O€30MacHOCTH, SKCIIEPHUMEHT BBIITOJIHEH ITOJTHOCTHIO,
C/EeNIaHbIHECYIIECTBEHHBIE OTMOKN B 0OBSICHEHUH U BHIBOJIAX.

Kpurtepun u HOpMbI OLIEHKH 00Y4YAKOLIUXCA3A BBINIOJTHEHHE NIPOEKTA.

OrMmerka "'5" cTaBuTCH, €c/IM YYCHUK:

1. TlpaBunbHO MOCTaBHII LEJNb, OTIPEAETNII 3a/Ia41 BBITIOJHEHUS IPOEKTA.

2. ColumrosieHa TEXHOJIOTHS UCTIOTHEHUSI POEKTa, BbIIEP>KaHbl COOTBETCTBYIOIIHNE ITAIIbI.

3. TIpoekTt odopmIIeH B COOTBETCTBUH C TPEOOBAHUSIMU.

4. TlposiBieHbI TBOPUECTBO, MHUIMATHBA.

5. IlpenbsBneHHBINH TPOIYKT AEATEILHOCTHA OTINYAETCS BHICOKUM KauyeCTBOM HCIIOJIHEHUS,

6. COOTBETCTBYET 3asBJICHHOH TeMe.

Otmerka "'4" craBuTCSH, €CJIN YUYEHUK:

1. IlpaBUSIbHO MOHSATHI 11€J1b, 337]a4U BBITIOJHEHUS ITPOEKTA.

2. Co0nroieHa TEXHOJIOTHS UCIIOJTHEHUS POEKTa, ITAIbI, HO JIOMYIIeHbl He3HAUUTEIbHbIE
OIIIMOKHU,

3. HerounocTtu B opopmMiieHun.

4. TIposiBIEHO TBOPYECTBO.

5. [IpenwsBneHHBIN MPOIYKT AEATEIHHOCTH OTIMYAETCS BHICOKUM KauyeCTBOM HCIIOJIHEHUS
COOTBETCTBYET 3asBIICHHOU TeMe.

Otmerka "'3" cTaBHMTCH, €C/IU YYEHHK:

1. TlpaBuUnbHO MOHSATHI 1IEMb, 334U BHITIOJTHEHUS TPOEKTA.

2. Co0nro/ieHa TEXHOJOTHS BBIIOTHEHHUS MPOEKTa, HO UMeroTcs 1-2 ommbKku B 3Tamax
Wi BOGOPMIICHHH.

3. CaMOCTOSITeNsHOCTD MPOSIBIIEHA HA HEIOCTATOYHOM yYPOBHE.

Otmerka ''2'' cTaBHMTCH, €C/IM YYEHHK:



1. IIpoeKT He BBIIIOJHEH UJIU HE 3aBEPILIEH.

AJJAIITUPOBAHHAS OCHOBHAS
OBPA3OBATEJIBHASA ITPOI'PAMMA
OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA OBYYAIOIIIUXCHA
C 3AJIEPKKOM IICUXUYECKOT' O PA3BUTHS
[HOACHUTEJIBHAA 3AITNCKA

Pabouast mporpamMma mo XuMuu It 0Oy4aronuxcsi C 3aJeP)KKON TMCUXUUECKOTO Pa3BUTHUS
(mamee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUs COCTaBlieHA B COOTBETCTBUHU C
denepanbHBIM  TOCYIAPCTBEHHBIM — 00pa30BaTEeIbHBIM  CTAHJAPTOM  OCHOBHOTO  OOIIEro
ob6pazoBanus (IIpuxaz Munnpocsemnienusi Poccuu ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBom tocturiun Poccuiickoit @eneparun 05.07.2021 1., per. Homep 64101) (manee —
dI'OC 000), IIpumepHO#t agaNnTUPOBAHHON OCHOBHOM 00pa30BaTEIBLHOW MPOTPAMMOM
OCHOBHOTO 00111eT0 00pa30BaHus 00yJaIONUXCs C 3aIePKKON TICHXUYECKOTO pa3BUTHS (lanee —
ITAOOIT OOO 3IIP), ®denepanbHOl pabodeil TporpaMMbl y4eOHOTO MpeaMeTa «XHUMHS)
(6a30BBIi ypoBeHb), DenepanbHON MPOrpaMMON BOCHHMTAHUS OOYYarONIUXCS TPH IMOJTy4eHUHU
OCHOBHOTO 00Iero 00pa3oBaHus, C YYETOM pacHpeleNeHHbIX IO KjaccaMm MpPOBEPSEMBIX
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
oOmiero 0o0pa3oBaHHA U DJIEMEHTOB COJCpPXKAHMs, MPEACTABICHHBIX B YHUBEPCAIHHOM
kogudukatope no xumuu, KoHumenuuu mnpenofaBaHus y4eOHOTrO mpeaMera «XuUMUs», B
oOpazoBarenbHbIX Opranuzanuax Pd, peanusyromux OCHOBHBbIE 0O0IIe00pa3oBaTelbHbIC

MIPOrPaMMBI.

OO0mas xapakTepucTHKA y4e0HOr0 nmpeaMera « XuMus»

YueOHblii mpeamer «XUMHUS» BXOAUT B MpeaMeTHYIo o0macte «EcTecTBeHHOHayuHBIE
mpeaMeTel». B cucreMe ecTeCTBEHHOHAyYHOTO OOpa3oBaHHS XMMHUS KaK Y4eOHBIH MpeaMer
3aHMMAaeT Ba)KHOE MECTO B TMO3HAHMM 3aKOHOB MPUPOJIBI, (OPMHUPOBAHUU HAYYHOU KapTHHBI
MHpa, CO3JIaHUU OCHOBHI XUMHUYECKHX 3HAHWUH, HEOOXOIUMBIX i TOBCEIHEBHOW >KU3HHU,
HABBIKOB 37I0POBOTO M O€30MacCHOTO JJIsl YelIOBeKa U OKpYKalollel ero cpeapl 00pasa »KHU3HH, a

TaKKe B BOCIIMTaHUU SKOJOTHUYECKOM KYJIBbTYPBIL.



VYcneurHocTh U3y4eHrs XMMHHM CBsI3aHa C OBJIAJICHUEM XUMHYECKHM SI3bIKOM, COOIIOZCHUEM
npaBua 0e30macHOi pabOThl TPHU BBHIMOJIHEHUH XHMHYECKOTO HKCIIEPHMEHTAa, OCO3HAaHUEM
MHOTOUYHUCIICHHBIX CBS3€H XUMUU C IPYTUMU MPEMETaMU HIKOJIBLHOTO Kypca.

[Iporpamma BKiItO4aeT B ceOs OCHOBBI HEOPraHMYECKON M OopraHuyeckoil xumuu. ['maBHOM
ujeel MporpaMMbl SBJIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHUW MO XUMUH,
BBIPQKCHHBIX B (OpMe, COOTBETCTBYIOIIEH BO3pacTy OOydYalOmMXCsl M HMX O0COOBIM
00pa3oBaTebHBIM OTPEOHOCTSIM.

B coxepxaHuM JaHHOrO Kypca TpEACTaBIE€Hbl OCHOBOIIOJIAralolIMe XUMHYECKHE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIINE U3YUeHHE COCTaBa U CTPOCHUSI BEIIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOEHHS, MPOTHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIEIOBAHUE 3aKOHOMEpPHOCTEN
XUMUYECKUX TIPEBpAIlleHUN W TyTed YIpaBiIeHUS HMMH B IEISAX IOJy4eHUs BEHIECTB U
MaTepHasoB.

TeopeTnueckyto OCHOBY HW3Yy4YeHHMs] HEOPraHMYEeCKOW XHMHMHM COCTaBIIIET aTOMHO-
MOJIeKysipHOe yueHue, [lepuomuueckuit 3axkon .M. MeHneneeBa ¢ KpaTKMMHU CBEICHUSIMH O
CTPOCHHHM aToOMa, BHJIaX XHMHUYECKOW CBSI3HM, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peaKkuu.

B wu3ydeHum Kypca 3HauuTeNbHAA POJb OTBOAMTCS XUMHUYECKOMY JKCIIEPUMEHTY:
MIPOBEJICHUIO MPAKTHUYECKUX U J1a0OpaTOPHBIX pabOT, OMUCAHHUIO PE3YNbTaTOB YYEHHUECKOTO
AKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TTPaBUJI 0€30MMacHOM pabOThl B XUMHYECKOM J1a00OpaTOPHH.

Peanuzamus manHO#M mporpamMMbl B Impoliecce OOy4eHHs IMO3BOJIUT oOydaromumcs ¢ 3I1P
YCBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETEHIIMU U MIOHATH POJIb U 3HAYEHUE XUMUH CPEAU IPYTUX
HayK O IPUPOJE.

N3ydyenne xumuu  crnocoOCTByeT (OPMHpPOBAaHHMIO Y  OOy4aroOHmIMXCS  HAy4YHOTO
MHPOBO33PEHHUS, OCBOCHHUIO OOIICHAYYHBIX METOJIOB (HAONIOJEHUE, U3MEPEHHE, IKCIICPUMEHT,
MOJENTUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHHUS HAayYHBIX 3HAHUIM, OCHOBAaHHOTO Ha
MEXKIIPEAMETHBIX CBs3sIX € npeameramu «Oxkpyxaromuii mupy», «Dusuka», «buonorusy,
«eorpadus», «Matematuka» u GOPMUPYET KOMIIETEHIIMH, HEOOXOIUMBIE Ui MPOIOTIKCHHUS
o0pa3oBaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyenne xumuu crocoOCTByeT pa3BuTHiO Yy oOydatomuxcs ¢ 3IIP mpocrpancTBeHHOTO
BOOOpakeHUs, (PYHKIMOHAIBHON T'PAaMOTHOCTH, YMEHHsS BOCIPHHHMATh M KPUTHYECKU
aHAJIM3UPOBaTh MHPOPMAIIMIO, MPEICTABICHHYIO B Pa3NUYHBIX QopMax. 3HAYMMOCTh MpeaMeTa
JUIS Pa3BUTHUA KU3HEHHOU KoMrieTeHIIuu oOydatomuxcs ¢ 3[1P 3akmouaeTcss B yCBOGHHH OCHOBBI
XUMHYECKUX 3HAHWHA, HEOOXOJUWMBIX [JIs TOBCEJIHEBHOW J>KM3HM, HABBIKOB 30POBOTO U
0e30macHOTO JUIsI YeJoBeKa W OKpYKaIIed ero cpeapl oOpa3a >XuU3HU; (OPMHPOBAHUU

9KOJIOTMYECKOMN KYJIbTYpBI.



[IporpaMmma oTpakaeT cojep)kaHue OOydeHHUs MpEeAMETy «XUMHSA» C YUYETOM OCOOBIX
oOpa3oBaTenbHbIX TOTpeOHOCTel oOyuaromuxcs ¢ 3I[1P. OBnageHue ydeOHBIM MPEAMETOM
«XUMUS» TPEJCTABISAET ONPENSIICHHYI0 TPYAHOCTh Jis oOydaromuxcs ¢ 3[IP. Dto cBs3zaHo ¢
0COOEHHOCTSIMH MBICIIUTEIILHOW JESITEIbHOCTH, TEPUOJANYECKUMHU KOJICOAHUSIMU BHUMAaHMS,
MajJblM O0BEMOM MaMATH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HAaHUM, MOHWKEHHBIM
[103HABATEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHUS.

Jlisa mpeojofieHUss TpyQHOCTEH B U3ydeHUM ydeOHoro mpeamera «XuMus» HeoOxoauma
ajanranus obbeMa M XapakTrepa y4eOHOTO MaTepuana K I03HAaBaTE€IbHBIM BO3MOXKHOCTSIM
JAHHOW KaTeropuum oOyyaroluxcs, Y4eT HX OCOOEHHOCTEH pa3BUTHUS: HCIHOJb30BaHUE
QITOPUTMOB, BHYTPUIPEIMETHBIX U MEXKIPEIMETHBIX CBS3€H, IOCTENEHHOE YCIIOKHEHHE
M3y4aeMoro MaTepuaia.

[Ipn u3yyeHHH XUMHH HEOOXOJIMMO OCYIIECTBISATh B3aWMOJEWCTBHE Ha IMOJHMCEHCOPHOU
OCHOBE.

TeopeTnueckuii  Marepuall  PEKOMEHIYETCS UM3y4yaTb B MPOILECCEe MPAKTHYECKOU
NesITeNbHOCTH. BO3MOXKHO BbIZIeNIEHUE OTAEIBHBIX YPOKOB Ha peIlIeHHEe 3aJad B CBA3U CO
CJIO’)KHOCTBIO aHayn3a Tekcta oOydatomumucs ¢ 3[1P. Opranndeckoe eTMHCTBO MPAKTHIECKON 1
MBICIIUTEIbHON JIEATENbHOCTH OOYyJaromMXCcs Ha ypoKaX XHMHUU CHOCOOCTBYET NMPOYHOMY U
OCO3HAaHHOMY YCBOCHHIO Oa3MCHBIX XMMHYECKUX 3HaHUN M yMeHumil. Oco0oe BHUMaHHE TPHU
W3YYEHUU XUMHUU YIENSIeTCs] U3YYEHUIO «CKBO3HBIX» MOHATUH W (OpMHpPOBAHHIO HaBbIKa

CTPYKTYpUPOBAHUS MaTepHana.

esn u 3agaun u3yuyeHusi yueOHOro npeamera «Xumush»

Obwue yenu wuzydeHus ydyeOHOro mnpenmera «Xumus» npeactaBieHsl B IIpumepHoit
paboueil mporpamme 0CHOBHOTO 0011ero o0pa3oBanus. OHM aKTyaJIM3UPOBAHBI C Y4E€TOM HOBBIX
MPUOPUTETOB B CHUCTEME OCHOBHOTO 00Imiero oOpa3oBaHUs, HAMPaBICHHOCTH OOydeHHUs Ha
pa3BUTHE M CaMOpa3BHUTHE JMYHOCTH, (OpMHUpPOBAHHME €€ WHTEIJICKTa U OOlIed KyIbTYpBHI.
OOydeHHne yMEHHUIO YYUTHCS M MPOJOJDKATh CBOE 0Opa3oBaHHE CaMOCTOSITENIbHO B HACTOSAIIEe
BpeMsl SIBISIETCA OJHOW M3 BaXHEHIIUX (GYHKIUN y4eOHBIX MPEIMETOB, B TOM YHCIE U
«XHAMUNY.

s obydaromuxcst ¢ 3P, Tak ke, kak ¥ 115 HOPMATHUBHO Pa3BUBAIOIINUXCSI CBEPCTHUKOB,
OCBaWBAIOIIMX OCHOBHYIO 00pa30oBaTEeNbHYI0 TMporpamMmy, JOMUHHUpYIOIIEe 3Ha4YeHHE
MPHOOPETAIOT TaKue yeiu, Kakx:

. (hopMUpOBaHHE WHTEIUIEKTYAIbHO PA3BUTOW JIMYHOCTH, TOTOBOM K COTPYTHHYECTRY,
CaMOCTOSITEILHOMY MPUHSATHIO PEIICHHH, CIIOCOOHOM aanTHpOBaThCs K OBICTPO MEHSIOUTUMCS

YCJIOBUSAM JKU3HU;



. HalpaBJICHHOCTh OOy4eHUs Ha CHCTEMAaTH4ecKoe MPHOOIIEHHE YdYalluXcs K
CaMOCTOSITEJIbHOM TIO3HABATEJIbHON JESTEIbHOCTH, HAYYHBIM W TPAKTHYECKUM METO/aM
Mo3HaHUsA, POPMUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

. o0ecriedeHne YCIIOBUH, CHOCOOCTBYIOMIMX INPHOOPETEHUIO OOYYaIONIUMHUCS OIIBITa
pa3HoOOpa3HOW NEesATeNbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETCHIIMH ), IMEIOINX YHUBEPCATbHOE 3HAYCHUE /ISl PA3JIMYHBIX BUJIOB JICITEIHHOCTH;

. (bopmupoBaHHUEe yMEHHI OOBSCHATH M OLICHUBATH SIBICHHS OKPYKAIOLIETO MHpa Ha
OCHOBaHHH 3HAHWH U OIIBITA, TOJYICHHBIX TIPU U3YYECHUHN XHUMHM;

. ¢dbopmupoBaHHE Yy OOyYarOIIUXCS TyMAaHHCTUYECKUX OTHOIICHWH, TOHUMaHUSI
[EHHOCTH XMMUYECKHX 3HAHUH /IS BRIPAOOTKH KOJOTHYECKH IIEJIeCO00pa3HOTO MOBEICHUS B
OBITY W TPYIOBOH JEATEIHOCTH B IENSAX COXPAaHEHHsS CBOETO 3JI0POBBSI M OKpPYXKAromen
MIPUPOJHOU CpENbI;

. pa3BUTHE MOTHUBAIMM K OOY4YeHHIO, CHOCOOHOCTEH K CaMOKOHTPOII |
CaMOBOCIIUTaHWUIO Ha OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPpO(HIIA U HANTPaBICHHOCTH JaTbHEHIIIEro 00ydeHusI.

Kypc HampaBneH Ha penieHHe CIlEIYIOIUX 3aday, O00eCNeuYMBAaIOMINX —peaTn3aIuio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIBHOCTHOTO TMOJIXOJOB K OOYYEHHI0O XUMUU
obyuaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUS !

. ¢bopMHpoBaHHE  MEPBOHAYAIBHBIX  CHUCTEMATU3MPOBAHHBIX  MPEACTABIECHUH O
BEIECTBAX, MX MPEBpAlICHUSIX M MPAKTHUYECKOM TPUMEHEHHH; OBJIAJICHUEC TOHATHIHBIM
anmaparoM ¥ CUMBOJIMYECKUM S3bIKOM XUMHH;

. OCO3HaHHe OOBEKTHMBHOW 3HAYUMOCTH OCHOB XHWMHUYECKOW HAayKH Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XMMHYECKHX MPEBPALEHUN HEOPraHUYECKUX U OPraHUYeCKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBICHUH JKMBOM M HEKHUBOW NPUPOAbI; YIIyOJIeHHE
MPEICTaBICHUN O MaTEPUATILHOM EIMHCTBE MUDA;

. OBJIaJICHE OCHOBAaMHU XHMHYECKOW TI'PaMOTHOCTH: CHOCOOHOCTHIO aHAIM3UPOBATH U
0OBEKTHUBHO OLIEHWBATh KMU3HEHHBIC CUTYallUU, CBA3aHHBIC C XMMHUEH, HaBbIKAMHU OE€30MacHOTO
oOpallleHus C BEIIECTBAMH, UCTIOJIb3yEMBbIMH B TIOBCETHEBHOM KM3HU; YMEHUEM aHAIM3UPOBATh
U TUJIAaHUPOBaTh HKOJIOTMYECKH O€30MacHOe MOBEACHUE B IENIAX COXPAHEHUs 3/0pOBbs U
OKPYKAIOLIEH CPElbI;

. (¢bopMUpOBaHHE YMEHUW YCTaHABIUBATh CBSI3M MEXIY peallbHO HaOIIONIaeMbIMH
XUMHYECKUMHU SBJICHUSIMH U TIPOIIECCAMU, TPOUCXOSIIMMUA B MUKPOMUPE, OOBICHATH IPUYHUHBI
MHOTOOOpa3usi BEIIECTB, 3aBUCHMOCTh HX CBOMCTB OT COCTaBa M CTPOCHHUS, a TaKkke

3aBUCHUMOCTDb ITPUMCHCHHS BCIICCTB OT UX CBOﬁCTB;



u HpHOGpeTeHI/Ie OIlbITa HCIIOJIL30BAHHA PA3JIMYHBIX MCTOHNOB H3YYCHHA BCIICCTB,
HaGJIIO[[eHI/HI 3a UX MMPEBPALICHUAMU ITPHU IMTPOBCACHUN HCCIOKHBIX XUMHUYCCKUX SKCIICPUMCHTOB
C MCIOJIb30BaHUEM J1a00PaTOPHOTO 00OPYIOBAHUS U PUOOPOB;

= dbopMUpOBaHHE TIPEACTABICHUH O 3HAYCHUM XUMUYCCKOW HAyKH | PEIICHUU
COBPCMCHHBIX 3JKOJOTMYCCKHUX HpO6JI€M, B TOM YHCJIC B MNPCAOTBPAIICHUN TCXHOTCHHBIX H

IKOJIOTHYECKUX KatacTpod.

OcobennocTu oT0O0Opa M aaNTALMH Y4eOHOT0 MaTepuaJia o XUMUH

O6yuenue yueOHOMY npeaMeTy «XuMus» He0OX0IMMO CTPOUTH Ha CO3JaHUHU ONTUMAJIBHBIX
YCIIOBUH ISl YCBOEHHUS IpOrpaMMHOro Marepuaia odydarommumucs ¢ 3I1P. bomnbiioe BHuManue
JOJDKHO OBITh  y/€NEHO OTOOpY Y4YeOHOro Marepuaisa B COOTBETCTBUU C MPUHIUIIOM
JOCTYITHOCTH TPH COXpaHEHHWU oO1ero 0a3oBoro ypoBHS. OH JOJKEH MO COAEpNKAHUIO U
00beMy OBITH amanTUPOBaHHBIM i1 oOydarommxcsi ¢ 3[IP B coOTBETCTBHMU ¢ MX OCOOBIMU
oOpaszoBaTtenbHBIMU ~ TOTpeOHOCTsIMU.  CriemyeTr  OONEeryuTh  OBJAJACHHE  MaTEpHAIOM
obyuarormumucs ¢ 3[IP mocpeacTtBom ero JeTanbHOTO OOBSCHEHHS C CHCTEMATHUYECKHM
MMOBTOPOM, MHOTOKPATHOM TPEHHUPOBKOW B MPUMEHEHHH 3HAHUM C HCIOJIb30BAHUEM IPHEMOB
ITOPUTMHU3ALMN U BU3YaJIbHBIX ONOP, 00yueHUs! CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HadeHue [Uisi TOJHOLIEHHOTO YCBOEHHUSI y4eOHOro Marepuaia UMeeT Omopa Ha
MEXIpPEIMETHBIE CBSI3U BOIMPOCOB, M3Y4aeMbIX B JaHHOM Kypce, C TaKUMH Y4eOHBIMU
npenMeramu kak «['eorpadusy», «®dusnkay, «buonorus». [lo3Bosnsis paccmMaTpuBaTh OJUH U TOT
e y4eOHBI MarepHall ¢ pa3HbIX TOYEK 3PEHMs], MEXKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
JTy4IIeMY OCMBICIICHHUIO, 00Jiee MPOYHOMY 3aKPEIUICHUIO MOJIyYEHHBIX 3HAHUN U MPAKTUYECKUX
YMEHHUI.

[Ipy moAroToBke K ypoKam Y4WUTedb JOJDKEH TMPEAYyCMOTPETh (QOpPMHpPOBAHHE Y
oOyuaronuxcs yMEHUN aHaIM3UpOBaTh, CpaBHHUBATh, 0000IIATh H3y4aeMbld Marepual,
IUTAHUPOBATh MPEICTOALIYI0 pabdOTy, OCYILECTBISATh CaMOKOHTPOJb. HeoOXoaumo MOCTOSIHHO
CIIEIUTH 32 IPABUIBLHOCTHIO peueBoro ohopMieHHs BbIcKa3biBaHU oOyuatomuxcs ¢ 311P.

B cBm3u ¢ 0COOCHHOCTSAMHU TOBEIEHUS U JesATeNbHOCTH oOydaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPraHM30BaHHOCTH) HEOOXOAUM CTPOXKAUIIHMI KOHTPOIb COOIIOACHUS
MpaBWJI TEXHUKA OE30MaCHOCTH TPU NPOBEACHUU JIAOOPATOPHBIX pPabdOT B XUMHUYECKOM

KaOuHeTe.

IIpumepHsbie Buabl AesTedbHOCTH oOydarommuxcsa ¢ 3IIP, o0ycioBieHHbIe 0cO0ObIMH
o0pa3oBaTe/IbHBIMM NOTPEOHOCTAMH M O0ecleYMBAOIIMEe OCMbBICJIEHHOE OCBOEHHE

coiepKaHUM 00pa30BaHMs MO MpeAMeTY «XHUMMD)



Copnepxanme BUIOB AeaTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax XuMuU ompenessiercs
uX 0coObIMH 00pa3oBaTeIbHBIMH MOTPEOHOCTSIMHU. [lomuMo mmmpoko ucnoib3dyembix B OOIT
OOO o0mux pans BcexX OOYYaromUXCS BHIOB JCATENBHOCTH CIEAYeT YCHIUTHh BUIBI
NEATeNbHOCTH, CIeHU(UUHBIE JUIS JaHHOW KaTeropuH OOYydYaloUmIuxcs, sl oOecredeHus
OCMBICJIICHHOTO OCBOEHHUS COJepxkaHus oOpa3oBaHMsI IO MPEAMETY: YCHUJICHHE IPEeIMETHO-
MIPaKTUYECKON JESITENbHOCTH C AaKTUBM3AallMEW CEHCOPHBIX CHCTEM; 4YepeOBaHHE BHJIOB
NESITEIbHOCTH, 3aJCHCTBYIOIINX pa3IMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOEHUE Marepuaia ¢
OMOpPOM HA  QITOPUTM; «IIOIIATOBOCTH» B  H3YYEHHWHM Marepuaja; HCIOJb30BaHUE
JIOTIOTHUTEIBHON BU3YyaJIbHOM OMOPHI (T1aHbl, 00pa3Libl, CXEMBI, 11a0JIOHBI, OTIOPHBIE TAOJIULIBI).
g pa3sutusa y odyuaromuxcst ¢ 3[IP ymeHnus nenate BbIBOABI, (POPMHUPOBAHUS T'PAMOTHOTO
pEUeBOro BBICKA3bIBaHUS HEOOXOJMMO HCIOJIb30BaTh OMNOpHBIE cioBa W kiume. OcoOoe
BHUMAaHHE CJeIyeT YAENUTh OOYYEeHHI0O CTPYKTYPHUPOBAHHUIO MaTepuaia: COCTaBJICHHE
PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJ€HHE TaOJuI], COCTaBJIEHUE KIACCU(PHUKALUU C
0003HaYeHHBIMU OCHOBAHUAMM 711 KJIacCU(UKALUY U HATIOJTHEHUE UX MPUMEPaMU U JIp.

[IpumepHas TeMatnueckas 1 TepMHHOJIOrnYecKas jJekcrnka coorsercTsyer OOIT OOO.

Jnst oOyuaromuxcst ¢ 3P cymecTBeHHBIMH SIBISIFOTCS TPUEMBI PabOTHI € JIEKCUUYECKUM
MaTepuasioM Mo mnpeamery. [IpoBoaurcst crnenumanpHas paboTa MO BBEICHUIO B aKTUBHBIN
CJIOBapb 0Oy4aroIUXcs COOTBETCTBYIOIIEH TepMHUHOJIOTUH. V3ydaemble TEpPMHUHBI BBOJATCS Ha
MIOJIMCEHCOPHON OCHOBE, 00s3aTelbHA BHU3yallbHas IMOJIEP)KKA, AITOPUTMBI pabOThl €

OIpCACIICHUEM, OIIOPHBIC CXEMBI JJI aKTyaJlu3alluyd TCPMHUHOJIOTHUH.

Mecto yueOHOro npeamMera « XuMHs» B y4eOHOM IIaHe

B cootBerctBuM ¢ ®PezpepanbHbIM TOCYAApPCTBEHHBIM 0Opa30BaTENIbHBIM CTAaHIAPTOM
OCHOBHOTI'0 00111ero o0pa3zoBaHus y4eOHbINH IpeaMeT «XUMUsS» BXOJUT B MPEAMETHYIO0 001acTh
«EcTecTBeHHOHAY4HbIE NTPEIMETHI» U SBIISETCS 003aTEAbHBIM JUIS U3YUCHHUSL.

Y4eOHbIM MIIaHOM Ha €€ u3ydueHue oTBefeHo 136 yueOHbIX yacoB — 1o 2 4 B HeJeno B 8 u 9
KJIacCaX COOTBETCTBEHHO.

Copnepxxanne yueOHOro mpeaMera «XHMHs», INpelcTaBileHHOe B DenepanbHOR paboueit
nporpamme, cootBercTByer ®I'OC OOO, paszpaborano c¢ yderom DenepaibHON OCHOBHOM
o0pa3oBaTeIbHOW MpPOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUS MO Y4eOHOMY MpenMeTy
«Xumus», cooTrBercTByeT IIpumepHON  ajanTHMPOBaHHOM OCHOBHOM  00pazoBaTENbHOM
IporpaMMe OCHOBHOTO 0O0mIero oOpa3oBaHUS OOYy4aroIIMXCs C 3aJEp>KKOH ICUXUYECKOTO

Ppa3sBUTHUA.

COAEPXAHUE YYEBHOI'O ITPEAMETA «XUMM»



8 KUIACC

IlepBoHayaibHbIEe XUMHYECKHE TOHITHS

[penmer xumun. Pons xumuu 6 scusznu uenosexa'. Tena u Bemectsa. GU3nUecKre CBOMCTBA
BEIIECTB. ArperaTHoe COCTOSIHUE BELECTB. Xumus 6 cucmeme Hayk. YucTble BeecTBa U CMECH.
CrnocoOb1  pazzmenenusi cmeceir. [lpaBmia Oe3omacHoro oOpamieHusi € BeHIECTBaMH U
n1a00paTOPHBIM 000pyIOBaHUEM. [loHAmMUE 0 MEMOOAX NOZHANHUS 8 XUMUL.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE JIEMEHTHI. 3HAKU (CHUMBOJIbI) XUMHUYECKUX DJIEMEHTOB.
OtHocurenbHast aToMHas Macca. [IpocTele W clloKHBIE BeniecTBa. ATOMHO-MOJEKYJISPHOE
y4Y€HHUe.

Xumunueckas popMyia. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH NOCMOSHCMEA
cocmasa eeujecms. OTHOCUTENbHAas MOJIEKYJsIpHas Macca. MaccoBasi 011 XUMHYECKOIO
AJIEMEHTA B COETUHEHUH.

duszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakius. [Ipu3HaKu XUMUYECKUX
peakuuii. YpaBHEHMSI XMMHYECKMX peakuuil. 3aKOH COXpPAaHEHUsS MacChl  BEIIECTB.
Knaccudukanus XuMuuecKux peakuuii (COeTuHEHHsI, pa3IoXKeHHs, 3aMellleHus, 0OMeHa).

XUMHYECKAN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TOCYIOH, C TpaBHJIaMd pabOTHl B
nabopaTopuu U TpuéMamMu oOpareHus ¢ JJ1abopaTOpHbIM 000PYAOBAaHHEM; U3YUECHHUE M OTIMCAHUE
(hM3HYECKUX CBOMCTB 00pa3Ii0B HEOPTaHUYECKUX BEIECTB; HaOMoAeHNE (Pr3nvecKuX (TUTaBJIeHHE
BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUTICHWE U KOHJIEHCALIUS BOJIbI) U XUMHUYECKHUX
(ropeHune cBeuM, MPOKAIMBAHUE MEIHOM TMPOBOJIOKU, B3aUMOJICHCTBUE Mela € KHUCIOTOM)
SIBJICHU, HAaOIOJICHNE U OMKCaHHe MPU3HAKOB MPOTEKAHUS XUMUYECKUX Peakluil (pa3ioxkeHue
caxapa, B3auMO/ICIICTBHE CEPHON KHUCIIOTHI € XJIOPUIOM Oapus, pasznoxkeHue rujgpokcuaa meau (I11)
IIpU HAarpeBaHWH, B3aWMOJEHCTBHE jkeje3a ¢ pactBopoM cosid menu (II));u3ydenue croco0OoB
pasneneHus cMmeceil (C MOMOIIBIO MarHuTa, (GWIBTPOBAaHHE, BBIAPUBAHUE, IUCTUIUISALMS,
xpomarorpadus), MpoBeICHIE OUMCTKU MOBAPEHHOW COJU; HAOIIOIEHUE U OTIMCAaHUE PE3yIbTaTOB
MIPOBEICHUS OIBITA, UJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAcCChl; CO3JJaHUE MOJENe MOJIeKYI

(IrapocTep)KHEBBIX).

Bakneiiiue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bosgyxa. Kucmopom — 3/eMEHT M NPOCTOE BEHIECTBO.
Haxosxnenue kuciopoja B mpupojie, pU3NUecKue U XUMUYecKue cBoiicTBa. Peakuuu ropeHus
IPOCTBIX W CIOXHBIX BemecTB. CrnocoObl MOJMy4eHus Kuciopoja B JabopaTopuu u

npomviuinennocmu. Ilpumenenue kucnopoja. [lonstue 06 okcupax. Kpyrosopot kucnopona B

! 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3y4acMoro mMarepuala.



npupoae. O30H — arI0mponHas MOOUPUKayusl KUCI0pooq.

Tennosoti 3pghexm xumuueckoli peaxyuu, mepMoxXumMuiecKue ypasHeHus, SK30- U
SHIOTEPMHUUECKUE peakuuu. Tonaueo: yeonv u MmemaH. 3azpssHeHue 6030yxd, YcuieHue
NapHuK08o2o 3¢hghexma, paspyuieHue 030H08020 CJlO.

Bogmopon — anemeHT u mpocTtoe BemecTBo. HaxoxkaeHne Boopoaa B mpupoje, hpuzndeckue
Y XUMUYECKHE CBOMCTBA (Ha MpUMepe B3aUMOJICHCTBHUS C HEMETAIIAMH U OKCHUIAMU METAJUIOB),
MpUMEHEHHE, cnocoObl noayuenus. IIoHsITHE O KUCIOTAaX U COJISIX.

KonmuectBo BemectBa. Moss. MonsipHast macca. 3akoH ABorajpo. MossipHblii 00bEM Ta3oB.
Pacuetsl mo xumumueckoil ¢opmyne. Pacuersl MaccoBOM [0IM XMMHUYECKOTO 3JEMEHTa B
COEIMHEHHNH, KOJMYECTBA BEIIECTBA, MOJIIPHOM MAacChl, MOJISIPHOTO oObeMa ra3oB. Pacdérsl 1o
XUMUYECKUM YPaBHEHHSIM.

Qusuueckue ceoticmeéa 600vl. Boma. Ee coctaB, cTpoeHme W MOJIeKynabl. Booda Kak
pacmeopumens. PactBopbl. [lonsamue O HacvluyenHbiX U HeHacblueHHblX pacmeopax. [lonamue
pacmeopumocmu eeujecms 6 gode. Pacuer MacCoBOW JIOJIM BEIIECTBA B pacTBOpe (IIPOIEHTHAs
KOHLIeHTpauus). MaccoBasi [0Ji1 BellecTBa B pacTBOpe. Xumuueckue c8oUCMBa B00bl
(pasnoodicenue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, okcudom cepwvl (IV) peaxyuu c
Memaniamu, KUCIOMHbIMU U OCHO8HbIMU okcuoamu). Tlonamue 06 ocnosanusx. Pons pacmeopos
8 npupooe u 6 xcuznu uenoseka. Kpyeosopom 600wl 6 npupode. 3arpsi3HeHUE MPUPOIHBIX BOI.
OxpaHa 1 04HCTKa MPUPOIHBIX BOJ.

Baxueiimne kiaccel HeopraHuueckux coenuHeHuil. Kiaccudukamnuss HeopraHmueckux
coenuHeHuil. Okcunpl: cocTaB, kiaccuukanus (KUCIOTHbIE, OCHOBHbBIC, am@omepnbie,
Heconleobpasyowue - Ha npumepe oxcuoa yeaepooa (1) u oxcuoa azoma (1)), nomenxnamypa.
llonyuenue u XUMHUYECKHE CBOMCTBA OKCHJIOB (B3aUMOJCWCTBHE C BOJIOM, KHUCIOTaMH,
menoyamu). OcHoBanus. Kinaccudukanust ocHOBaHUM: 1ENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuii. dusnyeckrue 1 XMMUYECKUE CBOMCTBA OCHOBAHUH (B3aUMOIEHCTBUE
C OKCHJIaMU HEMETAIIJIOB, KUCIIOTaMH, COJSIMU). [lonyyeHue ocHo8aHU.

Kucnotsl: cocraB, knaccudukanusi, HOMEHKIATypa, (pu3ndeckue U XMMHUYECKHE CBOWCTBA
(B3auMoeiicTBUE C MeTa/lllaMU, OCHOBHBIMH OKCHUJAMH, OCHOBAaHHUSIMH, COJISIMH, Ha TpUMeEpe
COJITHOM U CEepHOU KHCIIOT), cnocobwl nonyyenus. Psn aktuBHoctu MetamnoB H. H. Beketosa.
Conn (cpenHue): HOMEHKJIATypa COJIeH, cnocoOvl nonyuenus, B3aUMOAEUCTBUE COJNEH ¢
MeTaJJlaMH, KUCIIOTaMH, IIeI0YaMHU U COJISIMU, IPUMEHEHHUE.

[Tonsitue 00 ampoTepHBIX T'MAPOKCUIAX (HAa MpUMepe LUHKA U aIIOMUHUA): XUMUYECKUe
ceoticmea (83aumooeticmeue ¢ KUCIOMAMU U WeLo4amMu, pAas3lodceHue npu Hazpesamuu) u
noxyyexue.

I'eneTnueckas CBA3b MCKAY KJIaCCaMH HCOPTAHNYCCKUX coequHeHui. I'eHeTnueckue pAAbL.



XUMUYECKUN S3KCIEPUMEHT: KAueCTBEHHOE OIPEACICHUE COJECpKAHUS KUCIOpoJa B
BO3JlyX€E; NOJIyUEHUE U U3YUYEHUE CBOMCTB KUCIIOPO/1a; HA0JI0IeHUE B3aUMO/ICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHMS M IPEKPALLEHUs ropeHus (moxkapa); 03HaKOMIIEHHE C
o0Opa3laMu OKCHJIOB M OINHCAaHHE HMX CBOWCTB; IOJyYeHHE M HM3y4CHHE CBOMCTB BOJOpOJA
(ropenwue); HabIrOIEHNE 0OPA3LIOB BEIIECTB KOJMYECTBOM | MOJIb; HCCIIEIOBaHUE OCOOCHHOCTEH
pacTBOpEHHUsl BELIECTB C Pa3JIMYHOM PacTBOPUMOCTBIO; IPUTOTOBJIEHHE PACTBOPOB C
ONpeAeNIEHHON MACCOBOM J0JIEN paCTBOPEHHOTO BEUIECTBA; B3aUMOJICHCTBUE BOJbI C METAlJIaMHU
(HaTpueM U KajmplMeM) (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB); OIpEAEICHHE
pacTBOpOB KHCIOT W IIEJIOYeH ¢ TOMOIIBI0 HWHAMKATOPOB; HCCIIEIOBAaHUE 00pasloB
HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIACCOB; HAOIOIEHNE U3MEHEHHSI OKPACKHU MHIUKAaTOPOB
B pacTBOpax KHUCJOT W IIeNouel; m3ydeHue B3zaumojiercTBus okcuaa memu(ll) ¢ pactBopom
CEpHOM KHUCIOTHI, KUCIOT C METAJJIaMH, peakuil HeMTpanu3aluu; nojxyyeHue HepacTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpPYyruM M3 pacTBopa COJIM; peLIeHue

OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME «BaxaeHme Ki1accel HCOPTaHNYCCKUX COGHHH@HHﬁ)).

Ilepuonuyeckuii 3axoH u [lepnoanyeckas cucreMa XuMudeckux djaementos /1. U.
MengeseeBa. Ctpoenue aToM0B. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBbie MOMBITKH KiIacCU(UKALUNA XUMHUUECKUX 3JeMEHTOB. [IoHsATHE O TpyIax CXOAHbBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METaJUlbl, TajJOreHbl, HHEPTHBIE Tas3bl).
Onemenmol, Komopwvie 00pazyrom amgomepHovle OKCUObL U 2UOPOKCUODI.

[lepmoanueckuii  3aKOH. [lepnonnueckas CUCTEMa  XMMHMYECKMX  DJIEMEHTOB
. . MenneneeBa. KopoTkonepuoanas u oaunnonepuoonas Gopmel Ileproaudeckoit cucteMbl
xumuyeckux snemeHToB JI. WM. MenneneeBa. Ilepuonpr u rpynnbel. Duznyueckuii CMbICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoCTaB aTOMHBIX siiep. M3omonsl. DeKTpoHbl. CTPOEHUE ANEKTPOHHBIX
obosouek atomoB mepBbiXx 20 xumuueckux 3neMeHToB Ilepmommueckoit cucremsr [, U.
MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO AJIEMEHTa O €ro moJsiokeHuto B Ilepuonnueckoi
cucteme 1. 1. Menneneena.

3axonomepHOCmMU UMEHEHUs CBOUCME INIEMEHMO8 MATbIX NEPUOO08 U 2IABHBIX NOOSPYNN, 8
3A8UCUMOCIU OM AMOMHO20 (NOpsA0Ko6o2o) Homepa 3uauenue Illepuoduueckoeo 3axoHa u
Ilepuoouueckotl cucmemvl XUMUHECKUX IJIEMEHMO8 01 pazsumusi Hayku u npaxkmuxu. /. H.
Menoeneeg — yuéHulil u 2pancoOAHuUH.

Xumuueckas CBSI3b. KoBanenTtnas (monspHas u HETOJISIPHAS ) CBSI3b.

3ﬂekmpoompuuameﬂbﬂocmb amomoe xumudeckux snemenmos. IoHHas CBS3b.



Crenenb okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccel okucieHus
1 BoccTaHoBJNeHUs1. OKUCIUTETU U BOCCTAHOBUTEIH.

XVUMUYECKUH OSKCIIEPUMEHT: H3Yy4eHHE OOpa3IloB BEHIECTB METANIOB M HEMETAILIOB,;
B3aMMOJICMCTBUE THIPOKCHJIA LIMHKA C PACTBOPAMM KHUCJIOT W WIEJOYEH; IMPOBEJACHUE OIMBITOB,
WJUTFOCTPHUPYIOUIUX TPUMEPBl OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKiuid (TOpeHHe, peakiuu

Pa3IoKEHUsl, COCUHEHMUS).

MexnpeaMeTHble CBSI3H

Peanuzanus MexXnpeaIMEeTHBIX CBsI3€d NpPU M3YYEHHHM XMMHHM B 8 KIJIacCe OCYLIECTBIISIETCA
Yepe3 UCIOJIb30BaHUWE Kak OOIMMX ECTECTBEHHO-HAyYHBIX TIOHATHUM, TaK U TOHSITHH,
ABJIIIOINUXCA CUCTEMHBIMU JIA OTACIIBHBIX IMPEAMETOB €CTCCTBCHHO-HAYYHOTI'O TUKIJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MOHSTHSA: Hay4HBIN (akT, runoresa, TEOpusi, 3aKOH, aHAJM3,
CUHTE3, Kiaccu(duKaius, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJICITUPOBaHUE,
HU3MepeHue, MOJICITh, SIBJICHHUC.

®duszuka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWJI, H30TOMbI,
PaZMoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUM 3apsl, BELIECTBO, TeNO, 00bEM, arperaTHoOe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MuHEpasbl, FTOPHBIE TIOPOIbI, TOJIE3HBIE HCKOIMAEMbIE,

TOIINIMBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKasi peakius

Ilepnoanuecknii 3akoH. [lepuoguueckas cucrema xumuueckux snemMeHnToB JI. M. Menneneena.
Crpoenune aroMoB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalaus, KaJbliUs U WX COCAUHEHUH B COOTBETCTBHHM C IIOJIOKEHHEM 3JIEMEHTOB B
[Teproauyeckoit cuCTeME M CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BHJbI XUMUYECKOM CBSI3U. THUINBI KPUCTAIUIMYECKUX PELIETOK,
3A8UCUMOCMb CBOLICE BeUjeCm8d Om MUna KPUCMALIU4ecKoUu peuémrku U 8udd XUmMuyecKkou
CBA3U.

Knaccudukamuss u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB (MEXIyHapogHas W
TpUBHAIbHAsA). XHMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCA K pPa3jMYHBIM KiIaccaM
HEOPraHWYECKUX COEAMHEHNM, TEHETUUECKAsl CBA3b HEOPraHUYECKUX BELIECTB.

Knaccmbmcauml XUMHUYCCKHUX peaKL[I/Iﬁ 0 PAa3jiIMYHbIM IpPHU3HAKAM (HO YUCI1y U COCTaBYy



y4acTBYIONIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY J(GQeKTy, M0 H3MEHEHHUIO CTEICHEH
OKHCIICHHUSI XUMUYECKHUX JIEMEHTOB, 110 00pamumMocmu, no yuacmuio Kamaiuzamopa). K30- 1
SHIO0TEPMHUUECKHUE PEAKLIUU. ] epMoXumMuiecKue ypasHeHusl.

llonamue o ckopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvlx u HeoOPaAMUMBbIX
Xumuueckux peaxyusax. llonamue o 2omozenHbIX U cemepozenHvlx peakyusax. llowamue o
xumuueckom pasnosecuu. Cmewenue xumuueckozo pasnogecus. Paxkmopwl, erugiowue Ha
CKOPOCHb XUMUYECKOU PeaKyu U NOI0NHCEHUE XUMUYECKO20 PAGHOBECUSI.

OKHCIIUTENTEHO-BOCCTAHOBUTEIBHBIC  PEAKIIMH, DJIEKTPOHHBIM OalaHC OKHUCIUTEIHHO-
BOCCTaHOBUTENBHON peaknuu. CocTaBlieHWE YPaBHEHUM OKHCIUTEIIBHO-BOCCTAHOBHUTEIIBHBIX
peakIyii C UCTI0JIb30BaHUEM METO/1a AIIEKTPOHHOTO OaaHca.

Teopust  SAEKTPOJUTHYECKOW  AUCCOLMAIMH.  DJIEKTPOIUTHYECKAss  JUCCOIUALIMSL.
DNEeKTPOUTHl U HEAIEKTpOonuThl. KaTwoHbBI, aHWOHBI. Mexanuzm ouccoyuayuu eeujecmes ¢
PA3TUYHBIMU  8UOAMU Xumuueckol ceasu. llonamue o cmenenu Ouccoyuayuu. CuUibHBIE U
ci1abble AIIEKTPOJIUTHI.

Peakiun monHOro OOMEHa. YCIOBHS MPOTEKaHUS PEAKIMA MOHHOTO OOMEHa 110 KOHIIA.
[TonHble W CcOKpam€HHbIE HOHHBIE YpPABHEHHS peakiuid. XUMHUYECKHE CBOWCTBA KHUCIOT,
OCHOBaHWH W COJIC B CBETE NPEICTABICHUA 00 AIIEKTPOJUTHUYECKOW muccormaruu. Cpena
pactBopa. KauecTBeHHbIE peakliiy Ha KATUOHBI U aHUOHBIL: XJIOPUJ-, OpoMUA-, HOUA-, Cyabdat-
, kapOoHaT-, cuinuKaT-, ¢docdar- aHUOHBI; TUAPOKCUA-UOHBI; KATHOHbI AMMOHHS, MarHus,
KaJbIIMs, afOMUHUS, kene3a (2+) u (3+), memu (2+), UMHKA, MPUCYTCTBYIOIIME B BOIHBIX
pacTBopax.

XUMUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAUIMYECKHX PEIETOK
HEOPraHUYECKUX BEIeCTB — METAJUIOB U HeMETaioB (rpadura u anmasza), CJI0KHBIX BEILIECTB
(x10puaa HaTpusl); UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUECKOW peaKu OT BO3JCHCTBUS
pa3nuyHBIX (PAKTOPOB; HUCCIEIAOBAaHHE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, IMpoliecca
JMCCOIMALMU  KUCIIOT, IIesioueii U coseld (BO3MOXKHO UCIOJIb30BaHUE BUICOMATEPHAIIOB);
MIPOBEJICHHE OIBITOB, WJUTIOCTPUPYIOIINX MPHU3HAKU MPOTEKaHWsI pPEaKuil MOHHOTO OOMeHa
(oOpazoBaHue oOcajaka, BbIJETICHHE Tra3a, OOpa30BaHHE BOJbI); OIBITOB, WILTIOCTPUPYIOIIUX
MpUMEPBl  OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu pas3lioKeHUs,
COEIMHEHUS); PaclOo3HaBaHHe HEOPraHMUYECKUX BEHIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIIMii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMeTanasl M X cCOeTUHEHUS
0611[351 XapaKTCpUCTHUKA I'aJIOTCHOB. OcobeHHoCTH CTPOCHUSA aTOMOB, XaPAKTCPHBIC CTCIICHU

OKHCJICHHA. CTpOCHI/IC u (I)I/ISI/I‘-IGCKI/IG CBOICTBa MPOCTBIX BCUICCTB — I'aJIOT'CHOB. XHUMHUYECKHUE



CBOICTBA Ha mpuMepe Xjopa (B3aUMOJEHCTBHE C METaJUIaMH, HEMETAILIAMH — BOJOPOJOM H
KUACIOpOAOM, wenouamu). Xnopoogopoa. ConsHas KHUCIOTa, XUMHUYECKHE CBOMCTBA,
nonyyenue, TPUMEHEHHUE. /[lelicmgue Xxiopa U X10p0o8OOOPOOAd HA OP2AHUM Hel08eKd.
Baxuerime Xaopuabl 1 UX HAXO0KIEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcCOOEHHOCTH CTPOEHHS aTOMOB
KHCJIOPOJA U Cepbl. XapaKTepHbIE CTEIICHH OKUCIICHHS.

Ctpoenne u pu3HUECKHE CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOa U CEPBl. AJIOTPOITHBIC
MOAM(UKAIIMM KHUCJIOpoJa M cepbl. XHMMHUYECKHE CBOMCTBa cepbl (B3aMMOJEHCTBHE C
Hememaniamu — BOJIOPOJAOM M KHUCIOPOJOM, METalIaMU, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnoti  kucromamu). CepoBOAOPON: CTpOeHHE, (U3MYECKHE ¢ XUMUYECKHE CBOMNCTBA
(KUCTTOTHBIE ¥ BOCCTAHOBUTENBbHBIE CBOMCTBA). OKCHABI Cepbl KaK MPEICTABUTENH KHUCIOTHBIX
okcusoB. CepHasi KuCIOTa: (U3HYECKHE U XMMHYECKHE CBOMCTBa (00mue U crenupuiecKue).
Comm cepHOM KHCIOTHI, KadeCTBEHHas peaknus Ha cyibdar-uoH. CepHUCTas KHCIOTA.
Xumuueckue peaxyuu, nexcawjue 8 OCHO8e NPOMBIUIEHHO20 CHOCOOA NONYYEHUS CEPHOU
kucromul. HaxoxaeHue cepbl U €€ coeJMHeHu B ipupoje. [IpuMeHeHme cepbl U ee cCoeTMHEHUN
B OBITY U B NMPOMBIIUIEHHOCTU. Xumuueckoe 3azpsazHeHue okpyxcaroujeti cpeobl coeOUHeHUsMU
cepwl (KUCTOMHbBLE 00HCOU, 3ACPA3HEHUE 8030VXA U BOOOEMOB), CNOCOObL €20 NPEOOMEPALeHUSL.

OO6mras xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB a30Ta H
dbocdopa, xapakTepHBIC CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHue B pUpoe, Gpru3nueckue 1 XUMUUYECKUEe CBOMCTBA (B3aMO/IeiiCTBIE
C MeTaJylaMd U HEMeTaJulaMU - KUCJIOPOJOM M BojaopojaoM). KpyroBopor asora B mpupo/e.
AmMmuak: (u3nueckue M XMMHUYECKHE CBOWCTBA (OKHCIEHHE, OCHOBHBIE CBOWCTBA BOJHOTO
pactBopa), nonyuenue u npuMmeHenue. Colld aMMOHHS: COCTaB, (PU3UYECKHE U XUMHUYECKUE
CBOICTBa (pa3iokKeHHe, B3aUMOJICHCTBHIE cO IIero4Yamu), mpuMeHneHue. KauectBenHas peaxius
Ha WOHBI aMMOHHUA. A30THas KucjioTa, e€ (Qu3Mueckue W XUMHYECKHe cBoWcTBa (oOmme u
cnenuduueckue), noaryuenue. Hurpatsl (pasznoxkeHue). Aszotucras kuciorta. Mcmonp3oBaHue
HUTPATOB M COJIEH aMMOHHUSI B KaueCTBE MHUHEpAIbHBIX ynoOpeHuil. Xumuueckoe 3azpsasnenue
OKpydicaroueli cpedbl COeOUHEeHUAMU a30ma (KUCTOMHbIe 00HCOU, 3aeps3HeHUe 8030YXa, NOYBbL U
8000EMO08).

docdop, arromponnvie moouguxayuu @ocgopa, GuUNUECKUe U XMMHUYECKHE CBOMCTBA
(B3auMozeiicTBHEe C MeTalllaMd, HEMETaJUIAMH, KOHUEHMPUPOBAHHLIMU A30MHOLU U CepHOU
kucromamu). Oxcun ¢ocpopa (V), oprodochopHas kucinora: (uU3NYECKHEe M XUMHUYECKHE
CBOMCTBA, nonyuenue. Ilonamue o munepanvhvix yooopenusx.: nHumpamuol u pocghamul. Ilonamue
0 Komnuekchvlx yoobpenusax. O0Ias xapakTepucTuka snieMeHToB [VA-rpynmnsl. OcoOeHHOCTH

CTPOCHHA aTOMOB YIJICpOJa U KPCMHHA. BanentHocts u XapaKTCPHBIC CTCIICHHU OKUCIICHUSA



aTOMOB yIiiepoJa U KpeMHHs. PacripocTpaHeHue yriepona B MPHUPOJE, XapaKTEPHBIE CTEICHU
OKHCIICHHSL.

Yrinepon, amiorpornHbie Moaudukamwu (rpadur, anMas), (U3MYECKUE U XUMUYECCKHE
CBOMCTBA  TPOCTBIX  BEHIECTB  (B3aWMOJEHCTBHE C  METaUlaMH,  HEMETaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). Ancopouus. KpyroBopot yriepona B
npupone. Oxkcuapl yriepoga, HUX (QHU3MUECKHE W XUMHYECKHE CBOWCTBA, MOJYYCHHUE
Y IPUMEHEHHUE, JCHCTBHE HAa OPraHM3M YEJIOBEKa. JKojlo2uueckue npoonemvl, C8A3AHHble C
oxcuoom yenepooa(lV), eunomesa enobanrbHo20 NOMeNieHUs KiumMama, napHuKosvlil d¢gexm.
VYrompHas KUCIOTa W €€ CONM, WX (U3NYECKHe M XUMHUYECKHE CBOWCTBA, MOJAYYeHUe U
npumenenue. KauecTBeHHasi peakiius Ha KapOOHAT-HOHBL. Vcronbp3oBaHne KapOOHATOB B OBITY,
MEJIUIIIHE, TTPOMBIIIIJICHHOCTH M CEJTbCKOM XO3SHCTRBE.

O6uue npencTaBieHUss 00 0COOEHHOCTSIX COCTaBa U CTPOEHUS OPraHUYECKUX COETUHEHHM
yriaepona (Ha TpuUMepe MeTaHa, JTHUJICHA, JTaHOJA, YKCYCHOW KHCIOTHIL. Mx cocmas u
Xumuueckoe cmpoenue. Kraccuguxayua opeanuueckux eewecme. IloHsiTHE O OMOJIOTHYECKU
BaXHBIX BEIIECTBAX: HpaX, OeNKax, YriaeBoJaX — W HX pOJM B JKU3HU UEIOBEKa.
Mamepuanbroe eOuUHCME0 opeanU4ecKux U HeOp2aHU4ecKUx cOeOUHeHUl.

Kpemuwnii, ero ¢usnueckne M XUMHUYECKHE CBOWCTBA (Ha TPUMEPE B3aWMOJCHCTBUSA C
MeTaJJlaMUd U HeMeTallaMH), nonyueHue u npumeHeHue. CoeduneHus KpemHus 6 npupooe.
Obwue npeocmasnenuss 06 okcude kpemuusa(lV) u kpemnuesou xuciome. Cunuxamol,
Qusuueckue u xumuyecKue c80UCMEa, NOJyyeHue U npumMeHeHue 8 Ovlmy, NPOMbIULIeHHOCMU (8
MEOUYUHCKOU, 2IeKMPOHHOU, CmpoumenvHou u op.). Bascnetiwue cmpoumenvhvie mamepuansi:
Kepamuka, cmekio, yemeHm, 6emown, owcene3obemon. Ilpobremsvl 6e30nacHo20 UCNONb308AHUS
CMPOUMENbHBIX MAMEPUALO8 8 NOBCEOHEBHOU HCUZHUL.

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHe OOpa3l0B HEOPraHWYEeCKHX BEIIEeCTB, CBOWCTB
COJISHOM KHUCIJIOTHI, MPOBEICHHWE KAUYECTBEHHBIX pEaKIMid Ha XJIOPHUA-UOHBI U HaOIIOJCHHE
MPU3HAKOB MX IMPOTEKAaHMs; OMBITHI, OTpaxaromue (U3MYECKUe M XUMHYECKHE CBOMNCTBA
TaJIOTeHOB U UX COEIMHEHUN (BO3MOXKHO MCIIOJIb30BAHUE BUACOMATEPHUATIOB); O3HAKOMIICHHUE C
oOpa3lamMu XJIOpHUAOB (TaJOreHUAO0B); O3HAKOMIIEHUE C 00pa3lamMu cepbl U €€ COeNUHEHUSIMU
(BO3MOHO HCHOJB30BaHUE BUJEOMATEPUANIOB); HAOIIO/IEHHE Tpoliecca oOyrauBaHus caxapa
MoJA JIeHCTBHEM KOHILIEHTPUPOBAHHON CEpHON KHUCIOTHI; HM3YyUYCHHE XUMHUYECKUX CBOWCTB
pa30aBIeHHONW CEpHOM KHUCIOTHI, MPOBEACHHE KAUYECTBEHHOW peakluu Ha Cylb(ar-uoH H
HaONo/IeHne Tpu3Haka e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ (PM3MUYECKMMH CBOWCTBAMHU a30Ta,
dochopa W ux coenuHEeHUU (BO3MOXKHO WCIOIH30BaHHWE BHJIEOMATEPUAIOB), OOpa3aMu
a30THBIX U (ochopHBIX yIOOpPEeHHil; MOJyueHHEe aMMHaKa W H3yYeHHE €ro CBOWCTB;

MPOBCACHUC KAaUCCTBCHHBIX pCaKI_II/Iﬁ Ha MOH aMMOHUA U (I)OC(I)&T-I/IOH " U3YYCHHUC IIPU3HAKOB



UX IPOTEKAaHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHONW a30THOW KUCIIOTHI ¢ MEJIBIO (BO3MOKHO
UCIOJIb30BAaHUE BUACOMATEPHATIOB); M3yYCHHE MOJENIEH KPUCTAJUIMYECKUX PEIIETOK aamasa,
rpaduTa; 03HAKOMJICHHE C MPOLIECCOM aJCOPOLMH PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yIriIéM U yCTPOMCTBOM IIPOTHBOrasa; MOIYYCHHME YIJIEKHCIOTO ra3a M U3Y4YEHUE €r0 CBOMUCTB;
MIPOBEJICHNE KaUYECTBEHHBIX PEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYCHHE MPU3HAKOB UX
IIPOTEKAHUs; O3HAKOMJICHHE C TMPOAYKLUMEH CHUJIMKATHOW IPOMBIIUICHHOCTH; pPEIICHUE

OKCIICPUMCHTAJIBHBIX 3a/ia4 110 TEMC «BaxHenmne HeMeTaJlJIbl M UX COCOAUHCHUA».

MeTalJabl M MX COEAMHEHUS

OO0masi xapakTepUCTHKAa XHWMHYECKHX DJJEMEHTOB — METAJNIOB Ha OCHOBAaHUU HX
nojioxxenuss B llepmommueckorn cucreme xumuueckux snemeHtoB JI. M. MenaeneeBa u
ctpoerusi aromoB. CrTpoeHue MeTauioB. MeTamauyeckas CBsi3b W METaJUIMYecKas
KpUCTAJNINYECKasl PEHIETKA. DIEKTPOXUMUYECKUH s/l HANPsKEHUN MeTauioB. Ousnyeckue u
XUMUYECKHE CBOWCTBA METAJIOB (B3aMMOJIEHCTBHE C KHUCIOPOJOM, BOJIOM, KHCJIOTaMH).
Obwue cnocobwvl nonyuenus memannos. Illowamue o Koppo3uu Memanios, OCHOBHbIE CHOCOObL
sawumul ux om xopposuu. Cniagol (cmanv, uyeyH, OWOPATIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8
ObIMY U NPOMBILUTEHHOCTU.

[[lenounble MeTabl: noJjioxkeHrue B [lepronnyueckoil cucteMe XMMUYECKUX 3JEeMEHTOB /[l
N. Menneneea; ctpoeHue aroMoB. Haxoxaenue B mpupoje. PU3MUECKME U XUMHYECKUE
CBOMcTBa (Ha mpuMepe HaTpus U Kayusi). OKCHUIIBI M THAPOKCHUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCANHCHHUH.

[[lenouHO3eMeENBbHBIC METAJLIBI MarHWd U Kajblui: noJioxenue B [lepuoanueckoit cucreme
xuMuueckux snemeHToB . M. MenzeneeBa; cTpoeHHE MX aTOMOB; HaxOXXJACHUE B MPUPOJIE.
dusznyeckue U XUMHYECKHUE CBOMCTBAa MarHvsa M Kaiablusa. BakHeHIne coeqUHEHHS KallbIIUs
(oKcua, TUAPOKCH, CONH). KécmKkocmb 800bl U CHOCOOBL €€ YCMPaHeHUs.

Amomunuil: nojoxkenue B Ilepuomnueckoil cucreme XuMHUYECKUX diemeHtoB J[. .
MenneneeBa; CTpOCHUE aTOMa; HaXOXJIeHHE B npupojie. Pu3nyeckue U XMMUYECKUE CBOMCTBA
ATFOMUHUSL. AMQOTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepuoguyeckoil cucreme xumuueckux saemeHtoB J[. W.
MeneneeBa; CTpoeHHE aTOMa; HaXOXAeHUE B Npupoje. Ouznyeckue U XMMUYECKHE CBOMCTBA
xKenesza (B3aUMOJICHCTBUE ¢ METaIaMH, KACIOTaMu U coJiiMu). OKCUIBI, THAPOKCHIBI U COJU
xenesa(Il) u xxenesa(Ill): cocras, cBOCTBA U nonyueHue.

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJIEHHE ¢ OO0pa3laMd METalIOB M CIJIaBOB, HUX
(GuU3MYECKUMU  CBOWCTBAMHU; H3yYCHHE pE3yJIbTaTOB KOPPO3HHM METAUIOB  (BO3MOXKHO

HCIIOJIb30BAHHUEC BI/II[COMaTepI/IaHOB), 0CcOoOEHHOCTEH B3aUMOJEUCTBHUS OKCHJIa KaIbLUI U HaTpusa



C BOJOM (BO3MO>KHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB); UCCIIECOBAHNE CBOMCTB KECTKOU BO/IbI;
mpoiiecca TOpPEHHUs JKejie3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIB30BAHUE BHIEOMATEPUAIIOB);
IMPHU3HAKOB IMMPOTCKAHNA KaYCCTBCHHBIX peaKuHﬁ Ha NOHBI (MaI‘HI/ISI, Kajablus, aJIIOMUHUA, IIWHKA,
xeme3a(ll) m sxenmesa(Ill), memu(Il)); HaOmogeHWE W OMHMCAHWE NPOIECCOB OKPAITUBAHUS
IUIaMCHU HMOHAMHW HATpHA, KA W KaJlbI WA (BO3MO)KHO HUCITIOJIB30BAHUC BI/II[COMaTepI/IaJIOB);
HNCCIICO0OBAaHUC aM(i)OTepHI)IX CBOMCTB TUAPOKCHAa AJIIOMHMHUA WU THAPOKCHIA LUHKA; PCHICHUC

OKCIICPUMCHTAJIbHBIX 3aJia4 110 TCMC «Baxxneimme MeTaaiIbl U UX COCAUHCHUA.

Xumus u okpyscarouwasn cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8 Nno8CEOHEBHOU HCUSHU
yenosexa. Xumus u 30oposve. bezonacnoe ucnonvszosanue eewjecme u XUMu4eckux peaxyuii 6
ovimy. Ilepsas nomowp npu xumuueckux oogcozax u ompasienusx. OCHO8bI IKOIO2UUECKOU
epamomuocmu. Xumuyeckoe 3azpsAzHeHue OKpydcaroueu cpeodvl (npeoenvhas O0onycmumas
koHyenmpayus eéewgecme — I1J[K). Ponb xumuu 6 pewieHuu 2K0102udecKux npooiem.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oib, NPUPOOHBIL 2d3, Heqhmv), NPOOYKMbl UX
nepepabomxu, ux poisb 8 Oblmy U NPOMbLULTEHHOCTIU.

Xumuueckuil sKcnepumenm. u3yyeHue ooOpazyo8 mMamepuanos (Cmekio, cniagvbl Memaios,

noaumMepHvie Mamepuabsl).

Me:knpeaMeTHbIe CBSI3U

Peanuzarust MeXNpeIMETHBIX CBS3CH NMPH HM3YYCHUH XUMUU B 9 KJlacce OCYIIECTBIICTCS
4yepe3 HCIOJIb30BaHWE KakK OOIIMX ECTECTBEHHO-HAYyYHBIX IOHATHM, TaK M TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TOHSTUS: HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJIN3,
CUHTE3, Kiaccu(duKanus, TMePUOJUIHOCTb, HAOIIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
HU3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBINA d()(PEKT, TEXHOIOTHS, MaTePUAIIbI.

Oduzuka: Marepusi, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYNA, OJJIEKTPUYECKU 3apsl, MPOBOJHHUKHU, IOJYIIPOBOJHUKH,
TUDIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPHUCTAIIMUECKasl peméTka, CIUIaBbl, (U3NYEeCKHe BETUYHHBI,
€AVHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: dorocuHTes, napixanue, Ouocdepa, 3KocucTeMa, MHUHEpalIbHbIE YIOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MTATEIbHbIE BEIIECTBA.

I'eorpadust: atmocdepa, ruapochepa, MUHEPATBI, TOPHBIE TTOPOJIbI, TIOJIE3HBIE UCKOTIAEMBIE,

TOIJINBO, BOOAHBIC PECYPCHI.



BoinosiHeHne npakTH4YecKuX pador

[Ipu mpoBeeHUN MPAKTHYECKOW PabOThI KAXKABIM €€ 3Tal BBIIOJIHIECTCS 00YJaIOIIMMHCS C
3I1P BMecTe ¢ yuuTesneM W MOJ €ro pykoBojacTBoM. Ha mocke 00s3aTeNbHO BBIBEHIMBAIOTCS
IpaBWJIa TEXHUKH O€30IaCHOCTH, COOTBETCTBYIOIIME JaHHOMY BUAY paloOThl, JdaeTrcs
IpaBWJIbHAS 3amuch (GOPMYJ M yKa3bIBaeTCs Lielb HpoBeAeHUs paboTsl. Ilpu HEoOXxoaumocTu
JaeTcsd BU3YAJIbHBIH aIrOPUTM BBINOJIHEHUS 3aJaHus. OTO CHOCOOCTBYET OCO3HAHUIO

00yJarOIIMMUCS BBITTOJTHAEMBIX JCHCTBUN U MOJYYEHHOTO pe3yibTaTa.

IIpuMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHUAJIBI 10 XUMMHHU

JUia opraHu3aluM TMPOBEPKH, y4eTa W KOHTPOJI 3HAHUKH OOydaromMXCs MO HpeaMeTy
MPEAYCMOTPEHBI KOHTPOJIbHBIE PabOThI, CaMOCTOSTENbHbIE PaOOThI, 3a4eThl, MPAKTUYECKHE
paboTel, TecTupoBaHue. OJTHUM W3 METOJIOB KOHTPOJIS PE3yIbTaTOB OOydeHHsI 0OydaromuXxcs ¢
3IIP sBigeTcss MeToJ] MOJMBAPUATHUBHOTO 3KCIPECC-TECTUPOBAHUS C KOHCTPYHMPYEMBIMH
oTBeTaMHU. Ero oTIMYATENbHBIMU ycpTaMu SBJIAKOTCA OIICPATUBHOCTH, BBICOKAsd CTCIICHB
WHIUBUAyaIU3allMi 3HAHUNA, CPAaBHUTEIBHO Majble 3aTpaThl BPEMEHH U TpyJda Ha MPOBEPKY
OTBETOB OOYUYaIOIIIHXCSI.

Jnst oOywaromuxcst ¢ 3[IP  Bo3MOHO wW3MeHeHHE (OPMYJIUPOBKH 3aJaHUil  Ha
«TIOIIAroBYyIO»,  ajamlTalMsl —IpeajgaraeMoro oOydarolmemMycss TEeCTOBOro  (KOHTPOJIBHO-
OIICHOYHOI'0) MaTepuaia: HCIOJIb30BaHUE YCTHBIX U IMHUCbMEHHBIX WHCTPYKUUH, YIPOIIEHUE
JUIMHHBIX CJIOXHBIX (OPMYIHPOBOK MHCTPYKIIMM, pellleHne C OMOpOoil Ha alropuT™, obpasel,

MCI0JIb30BaHKE CIIPABOYHOU MH(pOpMAIIUH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOTI'O IPEJIMETA
«XUMHUSI» HA YPOBHE OCHOBHOI'O OBLHIETI'O OBPA3OBAHUA
B uenom pesynbratel ocBoeHus oOywatomumucs c¢ 3[IP ydeOHoro mpemmera «Xumusi»
JOJKHBI COBIAJaTh C pe3yiabTaTamu (enepanbHOil pabouell mporpaMMbl OCHOBHOTO OOIIETO

O6paSOBaHI/I$I. Haubonee 3HaYNMBIMH SIBIISIIOTCS:

JIMYHOCTHBIE PE3YJIBTATHI:

MOTHBALUA K 00YUEHUIO U LIeJICHANPaBICHHOMN M03HABaTEIbHOMN JAEATEIbHOCTH;

yCTAaHOBKAa HA OCMBICIIEHHE JIMYHOIO  OIbITA, HAOMIOAGHUH 32  XMMHUYECKMMHU
OKCIIEPUMEHTAMU;

OpHUEHTAIMs Ha MpaBUjIa MHIUBUAYAIHHOTO U KOJUIEKTUBHOTO 0€30MacHOT0 MOBEACHUS MPU

B3aHMOJICCTBUM C XUMHYSCKUMHU BEIIECTBAMHU U COCINMHCHHUAMU,



IpaKTHYeCKoe M3ydeHue npodeccuil U Tpyaa pa3iIMdHOIO poja, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHSI U3y4aeMOro IPeMETHOTO 3HaHUs (Harpumep, 1a00paHT XMMUYECKOTO aHaJIN3a);

YBa)XEHUE K TPYAY U pe3ylbTataM TPYAOBOMU JESITEIbHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHIO JAJIBHEHIIEH WHIMBUIYAJIbHOW TPACKTOPUHU
o0pa3oBaHUs Ha OCHOBE OpPHUEHTHPOBKH B Mupe Tmpodeccuii u npodeccHoHATbHBIX
MPEANOYTEHNH, YBAKUTEIBHOTO OTHOLLEHUS K TPYAY;

OCO3HAHME CBOETO MOBEIEHUs C TOUKU 3PEHUS ONACHOCTU MM 0€30IIaCHOCTHU ISl ceOs Win
JUIS OKPYKAIOIINX;

OCHOBBI ~ DKOJIOTUYECKOH  KyJbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY  YpPOBHIO
9KOJIOTHYECKOTO  MBIIUICHUS, NPUOOpETEHHE ONbITa JKOJIOTUYECKH OPHUEHTHPOBAHHOMN
MPaKTUYECKON JESITEIbHOCTU B dKU3HEHHBIX CUTYAIIUIX;

OCO3HAHHE TOCJIEJACTBUN W HENPHUSATHE BPEAHBIX MNPUBbIUEK (YHOTPEOIEHUS aJKOroJs,
HapKOTHUKOB, KYpeHUs) U UHBIX (popM Bpeaa Juist PU3NUECKOTO U ICUXUYECKOTO 3/10POBbSI;

MPUHATHE PElIeHUH B JKU3HEHHOM CHUTyallud Ha OCHOBE IEpPEHOCa IMOJIYYEHHBIX B XOJE
oOyueHusl 3HaHUU B aKTyaJIbHYIO CUTYAllUIO, BOCTIONHSTH JePUIUT UH(POpMALINK;

TOTOBHOCTb OTOMpaThb M HCIHOJb30BAaTh HYXKHYIO HH(POpPMALMIO B COOTBETCTBUU C

KOHTEKCTOM >KM3HCHHOU CUTyaluu.

METANIPEAMETHBIE PE3YJIbTATbBI

Ognadenue yHugepcanbHbIMu yueOHbIMU NOZHABAM ETIbHBIMU OCUCH BUAMU:

BBISIBJISIT IPUYHHBI U CIICICTBUS TIPOCTBIX XUMHYECKHX SIBJICHUH;

OCYIIIECTBIISITh CPaBHEHHUE, KIACCHU(DUKAIMI0 XHMHYECKHX BEIIECTB 10  3aJaHHBIM
OCHOBAHHUSIM M KPUTEPHUSM JUIsl yKa3aHHBIX JIOTHUECKHUX OTEpaIuii;

CTPOMTH JIOTUYECKOE CYXKICHUE TI0CIE NpPEIBAPUTEILHOTO aHalN3a, BKIOYAIOIIESE
YCTaHOBJICHHE TPUYMHHO-CJIC/ICTBEHHBIX CBSI3EH;

BBISBIIATh AeUIMTEl MHPOPMAIIUY, JaHHBIX, HEOOXOIUMBIX UIS PEIICHHS MMOCTABICHHOM
3aj]auu;

peoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B APYro# (Taliuily B TEKCT U IIp.);

co3laBaTh, MPUMEHATH U MPEOOpPa30BBHIBATH 3HAKM M CHUMBOJIBI, MOJETH U CXEMBI IS
pelieHns yueOHbIX U MO3HABATEIBHBIX 33/1a4 C MMOMOIIBIO Mearora;

C TIOMOINIbIO TEeAarora MPOBOAUTh XUMHUYECKHH OMBIT, HECIOXKHBIH HKCIEPUMEHT, s
YCTaHOBJICHHSI OCOOCHHOCTEH 0OBeKTa W3Y4YeHMs, NPUUYMHHO-CIEACTBEHHBIX CBs3ed U
3aBHCUMOCTE 0OBEKTOB MEXy CO00i;

C MOMOIIBI0 TEAarora WIW CaMOCTOATEIbHO (OpMYIUpOBaTh O0OOOIIEHUS W BBIBOIBI IO

pe3yibTaTaM MMPOBCACHHOT'O Ha6J'IIOI[eHI/I}I, OIIbITA,



MMPOTHO3UPOBATH BO3BMOKHOC Pa3BUTUC XUMHWYCCKUX NPOLUCCCOB U UX MOCICACTBUA,

HCKaTh WA OT6I/IpaTB I/IH(l)OpMaL[I/IIO WM TaHHBIC U3 UCTOYHUKOB C YUCTOM HpeI[HO)I(eHHOﬁ
y4eOHOM 3a/1a49¥ U 3aIaHHBIX KPUTECPHUEB.

Ognadenue yHugepcanbHbIMU yUeOHBIMU KOMMYHUKANMUGHBIMU OClICI 8UAMU:

OpPraHW30BBIBATH y4eOHOE B3aMMOJCHCTBHE B Tpymme (OmpeAensTh oOmue Ielu,
pacrpenensiTs poid, J0TOBAPUBATHCS APYT C APYTOM U T. I1.).

C MOMOIIBIO IMEeaarora Wi CaMOCTOSATCIbHO COCTABJIATH YCTHBIC U INMCBMCHHBLIC TCKCTHI C
HCIIOJIB30BAHUEM HUJITIOCTPATUBHBIX MAaTCPpHUAJIOB AJISA BBICTYIIJICHUS IICPE aYI[I/ITOpHeﬁ;

OpraHru30BLIBATH y‘IC6HO€ COTPYAHUUCCTBO U COBMCECTHYIO ACATCIIBHOCTL C YUUTCIIEM U
CBEpPCTHHUKaMH; paboTaTh MHAMBUAYAJIBHO U B IPYIIE: HAXOIUTh O0Iee pelIeHrne U pa3peniaTh
KOH(DJIUKTEI Ha OCHOBE COIJIACOBaHMWS IMO3WMLMUN U YydeTra MHTEpecoB; (HOpMyIupoOBaTh,
APTYMCHTHUPOBATh U OTCTAUBATh CBOC MHCHHEC,

OIICHMBAaTh KauecTBO CBOEro0 BKJIaJa B OOMMH MNPOAYKT, NPUHUMATh M pa3lesiTh
OTBCTCTBCHHOCTH U MMPOABJIATE TOTOBHOCTD K IIPEAOCTABICHHUIO OTUCTA MEPE] rpynnoﬁ.

Ogniadenue yHUBEpCAIbHLIMU YUEOHBIMU PEZYIAMUGHBIMU OCUCHBUAMU:

oOHapyxuBaTh H (GOPMYIUpPOBATH Yy4E€OHYIO MPOOJIeMy, ONPEeNsITh Ieldb Y4eOHOU
NeSTeIbHOCTH,

BIIAJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKU, TPUHATHS PEIICHHH W OCYIICCTBICHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOM U MO3HABATEIHLHOM IESTEIFHOCTH,

COOTHOCHTh CBOW JCHCTBUS C IUIAHHPYEMBIMU pe3yJlbTaTaMH, OCYHICCTBISATH KOHTPOIb
CBOCH JICATEIILHOCTH B TPOIIECCE NOCTIIKEHUS pe3yibTaTta, ONpeAesaTh CIOCOObI NEHCTBUHN B
paMKax TpPEUIOKEHHBIX YCIOBUH W TpeOOBaHWH, KOPPEKTUPOBATh CBOM JCHUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIUCH;

JIaBaTh aJICKBATHYIO OI[CHKY CHTYAllUH ¥ MpeIaraTh IJIaH €€ N3MCHEHMS,

MPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUHN YUeOHOH 3a/1a4H;

MMOHUMATh IPUYHHBI, 10 KOTOPBIM HE OBUT JIOCTUTHYT TPEOyeMbIil pe3yabTaT JAeATeIIbHOCTH,
OTIPENeNATh TIO3UTUBHBIC U3MEHCHHUS M HANIPABJICHUS, TPEOYIOIIUE NaIbHEHIIeH paOboThl;

OCO3HAaHHO OTHOCUTBCH K APYIrOMY YCIIOBCKY, €0 MHCHHUIO.

HNPEAMETHBIE PE3YJIBTATbBI

B coctaBe mnpeaMeTHBIX pe3yabTaTOB [0 OCBOCHUIO 00S3aTEIBHOIO  COJEpXKAHUSA,
YCTaHOBJICHHOTO JaHHOM pabodell NporpaMMoM, BBIIENAIOT: HaydyHble 3HAHMS, YMEHUS W
crocoOsbl JelicTBUH, crierduyeckue A y4eOHOro npeaMera «XuMusy, BUAbI eI TeTbHOCTH 110
MOJIy4EHHUI0O HOBOTO 3HAHUS, €ro WHTEepIpeTaluy, NpeoOpa3oBaHHIO M TNPHUMEHEHUIO B

Pa3JIMIHBIX y‘ICGHBIX " HOBLIX CUTYyalUsIX:



® [IPEICTABJICHHUE O 3aKOHOMEPHOCTSX M IIO3HABAEMOCTHU SIBJIECHMH IPUPOJIbI, TOHUMAHUE
OOBEKTHBHOM 3HAYMMOCTM OCHOB XHMHUYECKOH HayKd Kak oOOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTA OOIIEH KyIbTyphl M NPAaKTUYECKON NESITEIHHOCTH 4YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOI'0 OOIIECTBA; MOHMMAHUE MECTa XUMHUHU CPEIU JIPYTUX €CTECTBEHHBIX
HayK,

® BJAJICHUE OCHOBAaMHU IOHATHIHOIO ammapara U CHMBOJHUYECKOIO $3bIKA XUMHUHU IS
cocTraBiieHus1 (OPMYII HEOPTraHUYECKUX BEIIECTB, YPABHEHUH XMMHUYECKUX PEaKIuid (¢ omopoit
Ha aJITOPUTM y4eOHBIX JEUCTBUI); BiaieHne ocHOBaMH xumudeckoi HoMeHknatypsl (IUPAC u
TPUBUAIBHON) M yMEHHE HCIOJIb30BaTh €€ Ui pelleHHs yuyeOHO-TIO3HABAaTEJIbHBIX 3aJad C
MIOMOIIBI0 YYUTEINS; YMEHHE HCIIOIb30BaTh MOJAEIH Jjs1 OOBSICHEHUS CTPOEHHS aTOMOB U
MOJIEKYJI 110 AJITOPUTMY C OTIOPOM Ha ONPENEIIECHNUS;

® [pPEICTaBJICHHE O CHUCTEME XUMHUYECKMX 3HAHUH M yMEHHE C MOMOUIbIO YUYMTENs
MIPUMEHSTh CUCTEMY XMMHUECKUX 3HAHUN /711 YCTAHOBJICHUS B3aMMOCBSI3€H MEX/1y U3y4E€HHBIM
MaTepuaJoM M IpPHU MOJIYYEHUM HOBBIX 3HAHUM, a TakKe B IPOILIECCE BHIMOJHEHUS Y4EOHBIX
3aJlaHui ¥ NpU paboTe ¢ HCTOYHUKAMH XMMUYECKON HH(GOpMaIK, KOTOpasi BKJIIOYAET:

BOKHEMIINE XMUMUYECKHE MOHATHSA: XMMHMYECKHH DJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO,
MIPOCTOE U CII0KHOE BELIECTBO, OJHOPOIHASA U HEOJHOPOJHASI CMECh, OTHOCUTEIIbHBIE aTOMHAs U
MOJIEKYJISIpHAsi MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIH 00BeM,
OKCHJ, KHCIIOTa, OCHOBaHUE, COJb (CpemHsis), XUMUYecKas peakius, Peakluud COEeIWHEHUS,
peaKiuu pas3iokKeHHs, peaklUu 3aMelIeHMs, peakiuuu oOMeHa, TeroBoil 3¢ddekT peakuuu,
9K30- U DJHAOTEPMHUYECKME PEAKLIUHU, PaCTBOpP, MaccoBas [J0Ji1 XMUMHUYECKOTO 3JEMEHTa B
COEIMHEHUH, MaccoBas J0Jsl U NPOLIEHTHAs] KOHLUEHTPALMs BEUIECTBA B PACTBOPE, SIPO aTOMAa,
ANIEKTPUYECKHI CJIOW aromMa, aTOMHas OpOHUTaldb, paJuyCc aToMa, BAJIEHTHOCTb, CTEIEHb
OKUCJICHUs, XHUMHYECKasi CBsI3b, OJJIEKTPOOTPULIATENILHOCTh, TOJSpHAs M  HENOJsIpHas
KOBaJICHTHAs CBS3b, HIOHHAS CBS3b, METAJUITMYECKAas CBSA3b, KpUCTAJUIMYECKas pelieTka (aToMHasl,
WOHHAsI, METaJUTMYeCcKas, MOJIEKYJIsIpHasA), UOH, KATUOH, aHUOH, SJEKTPOJIHUT U HE SJICKTPOJIUT,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLMALUsS,  PEaKIHUH  HOHHOTO  OOMEHa,  OKUCIHMTEIhHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTENb U BOCCTAHOBUTENb, OKUCJIECHUE U BOCCTaHOBIICHUE,
ANIEKTPOJIM3, XMMHYECKOe paBHOBecue, oOpaTuMmble M HeoOpaTUMble peaklUH, CKOPOCThb
XMMUYECKON peaklny, Karajaus3aTrop, npeaensHo gonyctumas konueHtpanus (ITIK), kopposus
METaJJIOB, CILJIABBI;

OCHOBOIIOJIATAlOIINE 3aKOHbl XUMHUU: 3aKOH COXpaHeHHs Macchl, Ilepuoauuecknii 3axon /.
W. MennieneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTrapo;

TEOPUN XUMHUHU: ATOMHO-MOJIEKYJISIPHASI TEOPHUsL, TEOPHUS DIEKTPOIUTHUECKOMN IUCCOLMALINH,

a TAKXKC NPCACTABJICHUSA O HAYYHLIX MCTOJAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U



TEOPETUICCKIX METO/IaX UCCIICIOBAHUS BEIIECTB U U3YUCHUSI XUMUUYECKUX PEAKITUI;

® TPEICTABJICHHEC O TMEPHOAMYECKON 3aBUCHMOCTH CBOWCTB XHMHUYECKUX JIIEMEHTOB
(pammyc atoma, SJIEKTPOOTPHUIIATEIBHOCTH), MPOCTBIX M CIOKHBIX BEIIECTB OT TOJOXKCHUS
ameMeHTOB B Ilepwonudueckold cucreMe (B MaibIX TEpUOJAX W TJIABHBIX MOJATPYIIAX) WU
AJIEKTPOHHOTO CTPOCHHUS aToMa; YMEHHE OOBSICHATh CBS3b TIOJIOXKEHHUS DJIEMEHTa B
[Tepromuieckoii cucTeMe C YUCIOBBIMH XapaKTEPHUCTUKAMH CTPOCHHSI aTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsi sijipa, 00IIee YHUCIIO AIEKTPOHOB), PACIIPEIACIICHUEM JIEKTPOHOB TI0
JHEPreTHYECKUM  yPOBHSM aTOMOB TEPBBIX TPEX I[EPUOJIOB, Kallusd W  KaJbIHS;
KJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI C OMOPON Ha OMpeaeicHHs] (PU3NISCKOrO CMBICIIA
U(POBBIX TAHHBIX MEPUOMUESCKON TaOTUIHI;

e yYMEHHE KIACCU(PUIIUPOBATh XUMUYCCKUE ODIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA H
XUMHYECKHAE PEaKIMU C OMOPOH Ha CXEMBI; ONPEICIATh BAICHTHOCTh M CTEICHb OKHCIICHHS
XUMHYECKAX DJIEMEHTOB, BHJ XUMHUYCCKOW CBSI3W M THUN KPUCTAIMYECKOH CTPYKTYpPHI B
COCIMHEHUAX, 3aps)l HOHA, XapakTep cpelbl B BOJHBIX pPACTBOpax BeMIeCTB (KUCIIOT,
OCHOBAHU ), OKACIUTEIh U BOCCTAHOBHUTEb 110 AJITOPUTMY YIEOHBIX JICHCTBUIA;

® yYMEHHE XapaKTepHu30BaTh C OMOPON Ha cxeMmy (u3MYEeCKHe M XUMHUYECKHE CBONCTBA
MPOCTHIX BEMIECTB (KHCIOPOJI, 030H, BOJOPOJ, rpaduT, aiMa3, KpeMHHH, a30T, ¢ocdop, cepa,
XJIOp, HATPUM, KAJIWA, MarHui, KaJIbIIWNA, aTFOMUHNAM, KEJI€30) U CJIOKHBIX BEIIECTB, B TOM YHCIIS
UX BOJHBIX PacTBOpPOB (BOJa, aMMHAaK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI M THUAPOKCHJIbI
MetaioB | - IIA rpynn, amomunns, meau (II), nunaka, xenesa (II u I1I), okcuast yraepona (11 u
IV), kpemuus (IV), azota u pochopa (Il u V), cepor (IV u VI), ceprucras, cepHas, a3oTucras,
a3zoTHas, GocdopHas, yroipHas, KpeMHHEBasi KUCJIOTa U UX COJIM); OMKCHIBAThH C OMOPO HA IUIaH
U KIIOYEBbIE CJIOBA; yYMEHHE MPOTHO3MPOBATh M XapaKTepuU30BaThb CBOWCTBA BEUIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHHUSA MOCJE MPEIBAPUTEIHLHOrO aHaIu3a Mo PyKOBOJACTBOM
nejarora, MpUMEHEHHUE BEIIeCTB B 3aBUCMMOCTH OT HX CBOWCTB, BO3MOXHOCTb MPOTEKaHUS
XMMHYECKUX TPEBpAIICHUI B PA3IUYHBIX YCJIOBHUSX, BIMSHHUE BEHIECTB M XHUMHYECKHUX
MIPOLIECCOB HAa OPraHU3M YeJOBEKa M OKPYXKAIOUTYI0 IPUPOTHYIO CPENY;

® yYMEHHUE COCTaBIATH MO 00pasily, cxeme, aNrOpUTMY YueOHBIX NEHCTBUN MOJIEKYISIPHbIE
YU WOHHBIE YpaBHEHHS peakiuil (B TOM YHCIE PEaKIuil MOHHOTO OOMEHa U OKHCIHUTEIHHO-
BOCCTAaHOBUTEJIBHBIX  pPEaKIUi), WIIIOCTPUPYIOIIUX XUMHUYECKHE CBONCTBA HW3YyYEHHBIX
KJIACCOB/TPYIIl HEOPraHMYECKUX BEHIECTB, a TakKe MOJATBEPKIAIONINX T'€HETHYECKYIO
B3aMMOCBSI3b MEX]Ty HUMU;

® YMEHHE BBIYHUCIATH OTHOCHTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa B COSAMHEHNH, MAaCCOBYIO JOJIIO BEIIECTBA B PacTBODE,

KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM Ta30B C Omopoil Ha oOmue (OopMyIbl, YMEHHE



IIPOBOJIUTH PACYETHI 110 YPABHEHUSAM XUMUYECKUX PEAKIUN U HAXOIUTh KOJIHUYECTBO BELIECTBA,
00BbEM M MacCy peareHTOB WJIHM MPOAYKTOB PEAKIMHU C OMOPOi Ha oOpasel, aropuT™M y4eOHBIX
JIeHCTBHIA;

® BIIAJICHHE OCHOBHBIMH METOJAaMH HAY4YHOTO TMO3HaHHs (HaOdroneHue, HW3MEpeHHe,
9KCIEPUMEHT, MOJEIMPOBAHNE) NIPU U3YUEHUH BEIIECTB M XUMHUUYECKUX SIBJICHUH C ONOPOM Ha
QITOPUTM YUYeOHBIX NEHCTBHUU; yMeHHE cHOopMyIupoBaTh NpoOIEeMy M MPEUIOKUTH MyTH €€
pemieHusi ¢ TOMOIIBI0 TIeNarora; 3HaHUE OCHOB 0e30MacHOW paboThl € XUMHUYECKHUMHU
BEIIECTBAMU, XUMUYECKON MOCY10H U J1abopaTOpHBIM 000pYy/I0BAaHUEM;

® HajguM4yue MPAKTUYECKUX HABBIKOB IUIAHMPOBAHUSA W OCYIIECTBICHHUS CIEIYIOLIUX
XMUMHMUYECKUX AKCIEPUMEHTOB M0/l PYKOBOJCTBOM YUUTENS ¢ OOCYKIEHHEM IUlaHa paboThl WU
COCTaBJIEHUEM TaOIHIIbI:

W3Yy4YeHUE U onKcaHne GU3NIECKUX CBONCTB BEIIECTB;

03HaKOMJIEHHE C GU3NYECKUMH U XUMHUUYECKUMHU SBJICHUSIMU;

OTIBITHI, WIJTIOCTPUPYIOIIHE NTPU3HAKNA TPOTEKAHUS XUMUYECKUX PEAKIIMIL;

M3Yy4eHHE CIIOCOOOB pa3/iesieHusl CMECei;

IIOJIy4E€HUE KUCIOPOIa U U3YyYCHHE €T0 CBONCTB;

IIOJIy4€HHUE BOJOPOIA U U3YUEHHUE €TO CBOUCTB;

IIOJIy4EHHUE YIIIEKUCIIOTO T'a3a U U3YYEHUE €T0 CBOWCTB;

MIOJIy4E€HUE aMMHUaKa U U3y4EHHUE €r0 CBONCTB;

IIPUTOTOBIIEHUE PACTBOPOB C OIPEIECIIEHHON MacCOBOM JI0JIEH PACTBOPEHHOTO BEILIECTBA;

HCCJIEI0OBAaHUE U ONMCAHUE CBOMCTB HEOPIraHNYECKUX BELIECTB Pa3JIMYHbIX KJIACCOB;

[IPUMEHEHHE MHIUKATOPOB (JIakMyca, MeTHJIOpaHKa U (eHoadTanenHa) s onpeAeaeHus
XapakrTepa cpesibl B PACTBOPAX KUCIOT U LIEN0YEH;

U3Y4YECHHE B3aUMOJCHCTBUS KHUCIOT ¢ METAUIaMH, OKCHJAMU METAJIJIOB, PACTBOPUMBIMU U
HEPACTBOPUMBIMU OCHOBAaHUSIMH, COJISIMU;

[IOJIy4E€HUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJHOTO METAJUIA JPYTUM U3 pacTBOpa COJIH;

uccieoBaHue aM(OTepHbIX CBOWCTB T’MAPOKCUIOB aTFOMMHUS U LINHKA;

pELIEHHE DSKCIEPUMEHTAIBHBIX 3a7ad Mo TemMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
COCIUHEHUI;

pELIEHNE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME «DIEKTPOIUTHIECKAsT JUCCOLUALU»;

pelIeHne SKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelIlre HeMETAIIbl U UX COCIUHEHU;

pelIeHne SKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMe «BaskHelIle MeTalIbl U UX COCAUHEHUD;

XUMUYECKUE DKCIIEPUMEHTHI, WIIIOCTPUPYIOLIUE IIPU3HAKU MIPOTEKAHUS PEAKLUUNA MOHHOIO

oOMeHa;



KayeCTBEHHBbIC pEAKIMU Ha NPUCYTCTBYIOIIME B BOJHBIX pPAcTBOPAaX HOHBI: XJIOPUA-,
Opomu-, Hoaua-, cyinbdar-, pocdar-, kapOoHAT-, CHIIMKAT-aHUOHBI, TUIPOKCHI-HOHBI, KATHOHBI
aMMOHHUS, MarHus, KajablLus, aJIOMUHUS, Kene3a (2+) u xkenesa (3+), meau (2+), nnuHKa;

YMEHHUE TMPEJCTaBIATh PE3YJIbTaThl SKCIEpUMEHTa B (OpME BBIBOJOB, JOKa3aTEIbCTB,
rpadMKOB 1 TaOIHII U BBISBISTH SMITUPHUECKIE 3aKOHOMEPHOCTH;

e BIIQJICHUE TMPaBWIAMH OE30MAaCHOTO OOpallleHHus] C BEIIECTBAMHU, MCIOIb3YEMBIMH B
IIOBCEIHEBHOM JKM3HM, a TAKXK€ IpaBUJIAMM IOBEJIEHUS B LENAX COEPEKEHUs 310POBbI U
OKpYXalollled MPUPOJHON Cpelbl; MOHMMaHWE Bpena (OMACHOCTH) BO3JCHCTBUS Ha IKUBBIE
OpraHu3Mbl OINPEAEICHHBIX BELIECTB, a TaKXKe CHOCOOOB YMEHBUIEHUS U NPEIOTBPALICHUS UX
BpPEJAHOIO BO3/CHCTBUS; NMOHUMAHUE 3HAUEHUS J>KUPOB, OENKOB, YIJIEBOJOB JUIsl OpraHu3Ma
YeJI0BEKa;

® BJAJICHUE OCHOBAMU XUMHUYECKOM TI'PaMOTHOCTH, BKIIIOYAIOUIEH yMEHHE MpaBUIbHO
HCIO0JIb30BAaTh M3YYEHHbIE BEIECTBA W MaTepuajbl (B TOM 4YHCIIe, MUHEPAJIbHBIE YyI0OpeHus,
METaJJIbl U CIUJIaBbl, MPOIYKTHl MepepalOTKU MPUPOJHBIX MCTOYHUKOB YIJIEBOJOPOAOB (YT,
MIPUPOIHOTO rasza, HeTH) B OBITY, CEIbCKOM XO3sIiiCTBE, HAa MPOU3BOJICTBE; YMEHHUE MPUBOIUTH
MpUMEpPbI MPAaBUIBHOTO UCIIOIB30BAaHNUS U3YUYEHHBIX BEIIECTB U MaTepUasoB;

® yYMEHHE YCTAHABIIMBATh CBS3M MEXKAY pealbHO HAOII0AaeMbIMH XUMHUYECKUMHU
SBJICHUSMU U TPOIIECCaMU, MPOUCXOAAIIUMHU B MAaKpO- U MUKPOMHUPE, OOBSICHITH MPUYUHBI
MHOT00Opa3usi BEIIECTB; YMEHHWE HHTErPUPOBaTh XUMHYECKHE 3HAHMUSI CO 3HAHUSIMU JPYTUX
y4eOHBIX MPEAMETOB ¢ OMOIIbIO TIe/1arora;

e 1mpencTaBieHHe O chepax MPoPecCHOHAIBHON IEATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMHU TEXHOJIOTHUSIMU, OCHOBAaHHBIMHM Ha JIOCTI)KEHUSAX XUMUYECKOW HAyKU; HAJM4He
ombITa PabOThl C Pa3IMYHBIMM HCTOYHHKAMHM HHGOPMALMKU MO XUMUU (HAYYHO-TOMYJIApHas
muTepaTypa, CIOBapu, CIPABOYHHUKH, MHTEPHET-PECYpPChI) C OMOpPOIl Ha alrOpUTM: YMEHHE
OOBEKTUBHO OIICHMBATh MHGPOPMAIMIO O BEIIECTBAX, WX MPEBPALICHUSIX U MPAKTUYECKOM

IIPUMCHCHUU.

TpeOoBanus K NMpeAMETHBIM Pe3yabTATAM OCBOCHHS Y4eOHOro mpeamera «XuMHUs»,
pacnpeneeHHbIe 110 roJamM 00y4eHHus

Pesynprathl 1o rogaM (GopMyIHpyrOTCs MO NMPUHLUIY J100aBICHHUS HOBBIX PE3YJIbTaTOB OT
roja K roay, y)K€ Ha3BaHHbBIE B INpPEABIAYIIMX rofax MO3HMIMH, KaK MPaBWIO, TOCIOBHO HE
MOBTOPSAIOTCS, HO YUYUTHIBAIOTCS (pE3yabTaThl OYEPEIHOTO T0ja MO YMOJIYAHUIO BKIHOYAIOT

pe3yIbTaThl NPEABIAYIINX JIET).

8 KJIACC



pacKpbIBaTh CMBICJ OCHOBHBIX XUMHYECKUX IIOHSATHM: aTOM, MOJIEKYJa, XUMHYECKHUI
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, CMECh (OJHOPOJHASI M HEOJAHOPOJHAsA),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAas U MOJICKYJIIpHAs Macca, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAasi Macca, MaccoBasi J0JisI XHMMHUYECKOTO JJIEMEHTa B COCIMHEHUH, MOJISIPHBIA O0OBEM,
OKCHMJI, KHCJIOTa, OCHOBAHHUE, COIb, OJEKMPOOMPUYAMELbHOCMb?, CTENEHb OKUCICHHS,
XUMUYECKasl peakius, KiacCu(pUKaIUs peakiuil: peakiui COCAUHECHHS, PEaKIUU Pa3I0KEHUS,
peaKIuu 3aMeIIeHUs, peakini 0OMEHa, 9K30- U SHIOTESPMHUECKUE PEAKIHH; Men1080U 3phgpexm
peakyuu, SApO aroma, DJJIEKTPOHHBIM CIIOW aToma, aroMHas oOpOuTamb, paauyc aroma,
XUMHYECKasl CBS3b, MOJSPHAS U HEMOJSPHAs KOBAJIECHTHAsA CBS3b, HOHHAS CBS3b, HOH, KATHOH,
aHUOH, PACTBOP, MaccoBasi J0JIs BellecTBa (IPOLIEHTHAs KOHIICHTPAIIKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHIATHH (CM. M. 1) ¥ MPUMEHSTH 3TH
MOHSTHS MTPU ONMCAHUY BEILIECTB U UX MPEBPALCHUI;

HCIIOIh30BaTh XUMUYECKYIO CHMBOJIUKY JUTSI COCTABJICHHS (DOPMYIT BEIIECTB, MOJICKYIISIPHBIX
YpaBHEHUH XUMHUYECKUX peaKkui, 3IeKTPOHHOT0 OanaHca;

OTPENeNsATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApPHBIX COCJUHEHUSX; CTENEHb
OKHCJICHUS DJIEMEHTOB B OWMHAPHBIX COCJUHEHUSX C OTOpPON Ha OMpENEeICHHS, B TOM YHCIIE
CTPYKTYPUPOBAHHbBIC;, MPUHAIEKHOCTh BEHIECTB K OMNPENEIEHHOMY KJIacCy COEIUHEHHH M0
dhopmynam; BHI XUMHUYECKOHN CBSA3U (KOBaJICHTHAS M MOHHAS) B HEOPTAaHUYECKUX COCTMHEHUSX;

WMETh NPEACTABJICHHE O CUCTEME XUMHYECKUX 3HAHUW, YMEThb C MOMOIIBI YUYUTEIA
MPUMEHATh CUCTEMY XMMHWYECKUX 3HAHUM, JUISl YCTAHOBJICHUS B3aMMOCBSI3U MEXKIY U3YYEHHBIM
MaTepuajoM M TIPU TIOJIYYCHHH HOBBIX 3HAHUW, a Takke IpU padoTe ¢ HCTOYHUKAMH
xuMu4ecKor uHpopManuu. OpUEHTUPOBATHCS B IMOHATUAX M ONEPUPOBATH UMHU HA 0a30BOM
YpOBHE, MPUMEHSATH TIPU BBHITTOJTHEHUH YICOHBIX 3aJJaHU U PEIICHUH PACUYCTHBIX 3a7a4 C OMOPOM
Ha QJITOPUTM YYE€OHBIX ICHCTBUM W3YYEHHBIC 3aKOHBI M TEOPHUM: 3aKOH COXPAHEHUS MAacChl,
[Tepuonuueckuii 3akon J[.M. MenaeneeBa, 3akoH nocmosHcmea cocmasa, 3aKOH ABOTAIpo;
aTOMHO-MOJeKysipHas Teopus. COOTHOCUTH OOO3HAYEHHS, KOTOpbIE HMMEIOTCS B TabmuIe
«Ilepnognyeckass cucrema xumuueckux osiemeHtoB JI. WM. MengeneeBa» ¢ YHUCIOBBIMHU
XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XHMHUYECKHMX JJIEMEHTOB (COCTaB W 3apsj sjpa, ooliiee
YHCIIO DJIEKTPOHOB M paclpeieNieHue UX MO SIEKTPOHHBIM CII0SIM);

KIACCU(PUIIMPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPraHHMYeCKHe BEUIECTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 dexTy, mo
W3MEHEHUIO CTEMIEHN OKHCIEHUSI XUMUYECKHUX DJIEMEHTOB) C OTIOPO Ha CXEMBI;

XapaKTCpU30BaTh (OHI/ICBIBaTB) 06H_II/IC XHUMHUYECKHE CBOMCTBA BEIIECTB Pa3JINYHLBIX KJIACCOB,

2 3,[[6CB " 1aJie€ KypCUBOM 0003HaYarOTCS IUTAaHUPYEMBIC TPEAMETHBIC PE3YIIbTAThl, KOTOPBIC MOI'yT OBITH
NOTCHIUAJIBHO JOCTUTHYTBI O6y‘IaK)HII/IMC$I C 3HP, HO He SBJISIOTCS 0053aTCIbHBIMMU.



MOATBEPXK/As  ONUCAaHUE IpUMEpaMH  MOJIEKYJISPHBIX  YPAaBHEHUH  COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUI C OIIOPOM HA CXEMBI;

IIPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa MU CTPOCHMS;
BO3MOXHOCTH THPOTEKAaHUS XWMHUYECKUX IMPEBPALEHUN B pPa3IMUHBIX YCIOBMSX IOCIE
IIPEIBAPUTENILHOTO OOCYXIECHUS C IIEAarorom;

BBIYMCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB; MACCOBYIO JIOJIO
XMMHMUYECKOTO JIEMEHTa MO (OpMyle COEAMHEHHUS; MaCcCOBYIO JIOJII0 BEILECTBA B PacTBOPE;
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM PEaKIMy C ONOPOil Ha alropuUTM;

MPUMEHATh OCHOBHBIE OINEPALMU MBICIUTENBHON JAEATEIbHOCTH — aHalu3 U CHHTES,
CpaBHEHME, 000OIIeHHe, CcucTeMaru3alus, KilacCupUKalus, BbISBICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€W — JUIsl U3y4EHHs CBOICTB BEIIECTB M XUMUYECKUX PEaKIUi; ECTECTBEHHO-
HayyHble METOJbl TO3HAHWS — HaONIOJIeHUe, W3MEpEeHUe, MOJEIHPOBAHUE, HKCIEPUMEHT
(peanvhbili U MblCIeHHbIL) TIOJT PYKOBOJICTBOM II€/1arora;

cleoBaTh ~ MpaBWJIaM  IOJb30BAaHUS ~ XUMHUYECKOW  ToOCylnodl U J1abopaTOpHBIM
o0opynoBaHHeM, a Takke IMpaBuWiIaM OOpalleHus C BelIeCTBAMU B COOTBETCTBUU C
MHCTPYKUMSMHU [0 BBIMOJHEHUIO JAOOPATOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYCHHIO U
cobupaHnio ra3000pa3HBIX BEIIECTB (BOJOPOJa U KUCIOPOJA), TPUTOTOBIICHUIO PACTBOPOB C
ONpenesi€HHON MacCcOBOM JOJIed pPAacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKHE SKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB WIENIOYEH M KHUCIOT € MOMOIIBIO
UHIUKATOPOB (JakMyc, (peHondranent, METUIOPAHK U Jp.), MOATBEPXKAAIOUIUX KaueCTBEHHBIN
COCTaB HEOPraHWYEeCKHX BeIIeCTB (KAYECTBEHHbIE PEaKIUU Ha HOHBI) IMOJ PYKOBOJICTBOM

negarora.

9 KVIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHATUH: XUMHYECKUN OHIIEMEHT, aroM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CII0)KHOE BEIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas CBS3b,
meniosol 3¢gghexm peaxyuu,MOIb, MOJSIPHBIN 00bEM, PACTBOP; AMEKTPOIUTHI, HEAIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JIUCCOIMAIMSA, pPEaKIUd HOHHOTO OOMEHa, KaTaau3aTop, Xumuyeckoe
paesHogecue, obpamumvle U Heobpamumvle peakyuu, OKUCIUTEIHHO-BOCCTAHOBUTEIIbLHBIC
peakluu, OKHCIUTENIb, BOCCTAHOBUTENIb, OKHCIEHWE U BOCCTAaHOBJICHHE, aJUIOTPOMHS,
aM(pOTepHOCTh, XUMUYECKasI CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTAJUTHUeCcKast
pelméTKa, KOppo3us Memanlios, CHIA8bl;, CKOPOCMb XUMUYECKOU peakyuu, TPEAEIbHO
nomyctumas konnentpanus (I11K) Bemectsa;

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHI (CM. II. 1) " MPUMCHSATDH 3TU



MOHSATHUS MPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIOJIb30BaTh 3HAKM M CUMBOJBI sl (PUKCAIMU PE3yIbTATOB HAONIONECHUHN, COCTABICHHUS
(dbopMynT BEIIECTB M YypaBHEHUN XUMUYECKUX pEAKIMid, 3alyCy JaHHBIX YCJIOBHMA 3ajad.
Ucnonw3oBarh o0o03HaueHusi, wumewmuecs B [lepuoaudeckoit cucteme U Tabmuie
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEN B BOJIE JUISl BHINIOJIHEHHUS 3aJIaHHIA.

OTPENIENSATh BAJICHTHOCTh M CTEIECHb OKUCICHUS XUMUYECKUX IJIEMEHTOB B COCIMHEHMUSIX
Pa3IMYHOTO COCTaBa; MPHUHAAJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCY COCIWHEHUM C
OTIOpOM Ha OMpeneJeHUs, B TOM YHCIE CTPYKTYPUPOBAHHBIC, BHJbI XHUMHUYECKOW CBSI3U
(koBasieHTHAsl, WOHHAs, META/UIMYECKas) B HEOPTaHMYECKUX COCIUHEHUSX; 3aps] HOHa IO
XUMUYECKON (opMylie; XapaKTep Cpelbl B BOIHBIX pacTBOpax KHUCIOT U IIEJOYeH, mun
KPUCMAIUYECKOU peueémKu KOHKPEmHo20 eujecmaed;

packpsiBaTh cMbica [lepuonnueckoro 3akona /.M. MeHneneeBa u 1€MOHCTPUPOBATH €0
MIOHUMAaHUE: onucvleams U xapakmepuzogams TaOnuuHyio (opmy Ilepuoanueckoil cucremsl
XUMHUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moArpymma (A-Tpymnma)» U «moOodHas
noarpynma (b-rpymnma)», Maneie U OOJBIINE TMEPUOIBI, COOMHOCUMbL O0O3HAYEHUS, KOTOPHIC
UMEIOTCS B TEPUOJAMYECKON Talnuile, C YUCIOBBIMH XapaKTEPUCTHUKaMH CTPOCHHS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sapa, oOliee YUCiIo 3JIEKTPOHOB U paclpe/esieHne ux
MO0 DJEKTPOHHBIM CIIOSIM); O00bACHAMbG OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX IEMEHTOB U UX COCIMHEHMI B IIpe/iesax MaJblX IEPUOIOB U IIaBHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKUE DIIEMEHTBI; HEOPraHMYECKHUE BEIIECTBA; XUMHUYECKHE
peakiuu (1Mo YMCIy U COCTaBY YYAacTBYIOIIUX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3D (eKTy, mo
M3MEHEHHUIO CTENEHEeH OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB) C OTIOPON Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOmIMEe U criequpUUYecKre XMMHUYECKHEe CBOWCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIK/1asl OMKMCAHNE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS SJEKTPOJUTHYECKOW JUCCOUMALMUA KHUCIOT, ILIEJIOYed M COJIeH;
MOJIHBIE M COKpalléHHbIE ypaBHEHUS peakiuil HMOHHOTO OOMEHa; YpaBHEHHUS peaKlIUi,
MOATBEPXKIAIOIINX CYIIECTBOBAHME T€HETHMUECKOM CBS3M MEXKJy BEIIECTBAMU pPa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUWd  IMOCPEACTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HUX CTPOEHHUS; BO3MOMXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIleHUH TTOCIe PeABaApUTEIHLHOTO 0OCYKICHHS C MeJaroroM;

BBIYUCIISITh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI BCUICCTB; MACCOBYIO J10JITO



XMMHUYECKOTO 3JIeMEeHTa N0 (opMylie COCIMHEHHS; MAacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE;
IIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUYECKOU pEaKLMK C OIIOPOM Ha aJITOPUTM;

ClleZIoBaTh  MpaBWJaM  TOJB30BAHUS  XMMHUYECKOM  TOCyaol ®  J1abOpaTOpHBIM
o0opyJIoBaHMEM, a TaKkXKe TMpaBWIaM OOpalleHus C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUMSAMHU [0 BBINOJHEHUIO JITAOOPATOPHBIX XMMHUYECKHUX OIBITOB M0 TOJYYEHHIO U
coOupaHuio ra3000pa3HBIX BEMICCTB (AMMHUAKa U YTIIEKHCIIOTO rasa);

MIPOBOJUTH PEAKIUH, IOJATBEP)KIAIOIINE KAuyeCTBEHHBI COCTaB pa3JIMYHbIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA- OpOMHI-, MOAMIA-, KapOoHaT-, ¢docdar-, CHUIHKAT-,
cyibpaT-, TUIPOKCUI-HOHBI, KATHOHbl aMMOHHMSI M  HMOHBl H3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MIPUMEHATh OCHOBHBIE OINEPALUK MBICIUTENbHON JESITENbHOCTH — aHajlu3 M CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATU3aIUIO, BBISIBJICHNE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — JUId
M3YYEHHUS CBOMCTB BEIIECTB U XMMHUECKUX PEAKIM; €CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUS —

Ha0II0IeHNe, U3MEpPEHHEe, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

Kputepuu (HopMbl) OLIEHOK 110 XMMUH /1id o0y4aromuxcs ¢ OB3.
OueHka yCTHOIO OTBeTA.

OtMeTka «5». OTBET MOJHBIH W NPaBUIbHBIH Ha OCHOBAaHUW M3YUYCHHBIX TEOPHI;
MaTtepuang HM3JIO)KeH B OIPENEeICHHON JOTHMYECKOM IOCIe0BATEIbHOCTH, JIUTEPATypPHBIM
SI3IKOM; OTBET CAMOCTOSITEIbHBIMN.

OTmerka «4». OTBET MOJHBIA M MPABUJIIbHBIII HAa CHOBAaHUM H3YUYEHHBIX TEOPHI;
Martepuaig HU3J0KEH B OINPEACICHHONW JIOTMYECKOW MOCIeA0BAaTeIbHOCTH, IPHU ITOM
JOIMYIIEHBI ABE-TPU HECYIIECTBEHHBICOMMNOKU, UCITPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.

OTmerka «3»: OTBET IOJHBIM, HO MPU ITOM JOIMYIIEHA CYIIECTBEHHAsl OLIMOKa WU
OTBET HEIOJIHbIN,HECBI3HBIN.

OrMerka «2»: mpu OTBeTe OOHApPY)KEHO HEMOHUMaHUE OOydYaloIUMCs OCHOBHOTO
CoJlep’KaHUs Y4eOHOro Marepuayiia WM JOMYIIECHbl CYIIECTBEHHBIE OIIMOKH, KOTOpbIE
y4aluicss He MOXKET UCIIPABUTh MPU HABOJISIIIUX BOMPOCAX YUUTENsl, OTCYTCTBHUE OTBETA.

OuneHka IKCHEPUMEHTAIBHBIX YMEHMI.

OreHka CTaBUTCS HAa OCHOBAHUW HAOIOJCHUS 3a OOYYaIOIIMMHCS U MHUCHbMEHHOTO
oT4eTa 3a pabory.

OTmeTka «5»: paboTa BBINOJHEHA IMOJHOCTHIO U TPABHIBHO, CAENAHBI MPaBUIIbHBIC
HaOMIOAEHUS] W BBIBOJBI; OKCIEPUMEHT OCYIIECTBICH IO IIJIaHy C Y4YeTOM TEXHUKHU
Oe3omacHOCTH ©W mTpaBmwiI paboThl C BelIeCTBAMH U OOOpPYJOBAaHUEM; MPOSBICHBI

OpraHu3alilMOHHO - TPYAOBLIC YMCHUS, MNOAACPKUBAIOTCA YHUCTOTA pa6oqero MECTa U



MOPSIAOK (Ha CTOJIE, 5KOHOMHO UCITOIb3YIOTCSl PEAKTHUBHI).

OT1MmeTka «4»: paboTa BBINOJIIHEHA MPABWIBHO, CAEJIaHbl NMPABHIIbHBIE HAOIIOICHUS U
BBIBOJIBI, HO TMPH OTOM OJKCIEPUMEHT NPOBEACH HE TMOJHOCTHIO WJIH JOITYLICHBI
HECYIIECTBEHHBIE OITMOKH B paboTe ¢ BEIIECTBAMH M O00PYIOBAHUEM.

Ot1merka «3». paboTa BBINIOJTHEHA MPAaBWJIBHO HE MEHEE YeM HAIOJIOBUHY WIIU
JOTYIIIEHa CYIIECTBEHHAs OIIMOKAa B XOJI€ DKCIIEPUMEHTa B OOBSICHEHUHU, B OPOPMIICHHH
paboThl, B COOJIFOACHHWHM TIPAaBWJI TEXHUKMA OE30MacHOCTH Ha pabdOTe C BEIISCTBAMHU U
00opyIoBaHHEM, KOTOPAst UCTIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

OTrmerka «2»: jgomymieHsl JBe (M 0Oosee) CyIIeCTBEHHblE OIIMOKH B  XOJeE:
DKCIIEPUMEHTA, B OOBSICHEHUH, B ODOpPMIIEHUU PaOOTHI, B COOJIIOJCHUN TIPABUJI TEXHUKHU
6e3omacHOCTH pHU padboTe ¢ BelIeCTBaMH U 0O0OPYJOBaHUEM, KOTOPBIE YHaIUHCS HE MOXKET
WCIIPAaBUTh Jake MO TPeOOBAaHWUIO y4YHTENs; paboTa HE BBIMOJIHEHA, Y O00yYaromerocs
OTCYTCTBYET DKCTIEPUMEHTAJIbHBIC YMEHUS.

OueHka ymMeHuil pemiaTb pacyeTHble 3aa4u.

OT1Mmerka «5». B JOTHYECKOM PacCyXJACHUU W PEIICHUH HET OMMOOK, 3ajavya perieHa
paIMOHAILHBIMCTIOCOOOM.

OTMmeTKa «4»: B JIOTUUECKOM PACCYXJACHUHU U PEIICHWU HET CYIIECTBEHHBIX OIIMOOK,
HO 3aJaya pelnieHa HepauMOHAJIbHBIM CIOCOOOM, WM JONYyHIEHO He Oosee JBYX
HECYILIECTBEHHBIX OIINOOK.

OTrmerka «3». B JIOTMYECKOM PAaCCYXICHUU HET CYIIECTBEHHBIX OMIMOOK, HO
JOIyIIEHA CYILIECTBEHHas0NOKa B MaTeMaTUUYECKUX pacueTax.

OTrMeTka «2». HMMEIOTCA CYIIECTBEHHbIE OIIMOKM B JIOTUYECKOM pACCY)KJIEHUU U B
pElIeHUH; OTCYTCTBHE OTBETA HA 3a/1aHUS.

OuneHka NMMCbMEHHBIX KOHTPOJbHBIX padoT

OtrMmeTka «5». OTBET MOJHBIA U MPaBUIIBHBINA, BO3MOXHA HECYIIECTBEHHAsI OLIMOKA.

OrMeTrka «4». OTBET HEMOJHBIM WIM JOMYyIIEHO He Oojee IBYX HECYIIECTBEHHBIX
OILINOOK.

Ormerka «3». paboTa BBHINIOJHEHAa HE MEHEE YEM HAIOJIOBUMHY, JOMyIIeHa OJHa
CYIIECTBEHHAs OIIMOKa U MPHU 3TOM JIBE-TPU HECYIIECTBEHHBIE.

OTmerka «2». paboTa BBINOJIHEHA MEHBIIE YEM HAIMOJOBHUHY WM COJEPKUT
HECKOJIBKO CYIIECTBEHHBIXOILINOOK; paboTa HE BHIMOJIHEHA.

Onenka TecToBBIX padoT.

JIns1 TecTa U3 MATH BOIIPOCOB:

- HET OIIMOOK — OIICHKA «5»;

- 0JTHa oIOKa — OIleHKa «4»;



- IBE OIIMOKHA — OIICHKA «3»; - TPU OIMIMOKHA — OI[EHKA «2.
Just recta u3 30 BONpoCoOB:

- 25-30 mpaBUIIBHBIX OTBETOB — OLICHKA «5»;

- 19-24 npaBUIIbHBIX OTBETOB — OLICHKA «4»;

- 11-18 nmpaBUIIbHBIX OTBETOB — OLICHKA «3»;

- MEHBIIIE 10 MPaBUIHLHBIX OTBETOB — OILlEHKA «2».,



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Hcnons3oBanu
KonnuectBo yacos R
Ne Tema yuebHOTO Tpaxa | Komrpon 20P/ JlesTeNbHOCTD YUUTENS C YIETOM IPOTpaMMBbl oGopyroBaHus
/i 3aHATHS HOP BOCIHUTAHUS
Bcero €CKHe bHBIE nenrtpa «Touka
paboTbl | paboThI pocTay»
Pasnea 1. IlepBoHayanbHbIe XUMHYECKHE NIOHATHS
1.1 | Xumus — 7 2 bubmuoreka [JOK 1) YcranaBnuBaeT JOBEPUTENbHBIE OTHOLICHUS HaTunk
Ba)kHas 00J1aCTh https://m.edsoo.ru/ff | mexxay yuurenem u 00y4aroIuMcs, TEMIIEPaTYPHl,
€CTECTBO3HAHMS U 0d210c CIOCOOCTBYIOILIUX [TO3UTUBHOMY BOCIPUSTHIO CIIMPTOBKA,
MPAKTUYECKON https://m.edsoo.ru/ff | ygammmucs TpeboBaHH U TPOCHO YUUTENS; JATYAK
JEATEIIbHOCTH 0d227e 2) IlpuBnexaeT BHUMaHHUE O0YJArOIITUXCS K 3IEKTPOIPOBO
YeI0BeKa. https://m.edsoo.ru/ff | eHHOCTHOMY aCIEKTy H3y4aeMbIX Ha YPOKE JTHOCTH.

0d23dc
https://m.edsoo.ru/ff
0d26ca
https://m.edsoo.ru/ff
0d28c8

SIBJICHUM, TIOHSTUH, TPUEMOB;

3) ®opmupyeT y 00yJaronuxcsi KyJIbTypy 3J0POBOTO
1 6e30macHOTo 00pa3a KU3HH;

4) CTpouT BOCIIUTATENBbHYIO IESTEIILHOCTh C YUETOM
KYJIbTYPHBIX Pa3IMuuil AeTel, HOJOBO3PACTHBIX U
WHAUBUAYaAIbHBIX 0COOCHHOCTEH.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

1.2

BemectBa n
XUMHNYCCKUC
peaKkiuu.

14

bubmnoreka IIOK
https://m.edsoo.ru/ff
0d2a6c
https://m.edsoo.ru/ff
0d2be8
https://m.edsoo.ru/ff
0d2a6c
https://m.edsoo.ru/ff
0d2d50
https://m.edsoo.ru/ff
0d2eae
https://m.edsoo.ru/ff
0d323c
https://m.edsoo.ru/ff
0d350c
https://m.edsoo.ru/ff
0d5230
https://m.edsoo.ru/ff
0d37fa
https://m.edsoo.ru/ff
0d3al6
https://m.edsoo.ru/ff
0d3b88
https://m.edsoo.ru/ff
0d5708
https://m.edsoo.ru/ff
0d3f34
https://m.edsoo.ru/ff
0d40c4
https://m.edsoo.ru/ff
0d4290

1) ®opmupyet y 00ydaromuxcs KyJIbTypy 3JJ0pOBOTO
1 0e30macHOro 00pa3a KU3HH;

3) [IpuBiiekaeT BHUMaHUE O0yJarOMINXCS K
[IEHHOCTHOMY aCIMeKTYy U3y4aeMbIX Ha YPOKE
SBJICHUM, TIOHSITUH, TPUEMOB;

4) CTpouT BOCIIUTATENBHYIO IEATEIBHOCT C YUETOM
KYJIbTYPHBIX Pa3JIM4YUil JETEN, MOJOBO3PACTHBIX U
WHIUBHUIyAIbHBIX 0COOEHHOCTEH.

Jatuuk
TEeMIIepaTypHI.
Jatuuk
3JIEKTPOIIPOBO
JTHOCTH.



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Pa3nen 2. BaxxuHeililiue npeacTaBuTe1d HEOPraHMYeCKNX BelleCTB

2.1 | Bo3ayx. bubmuoreka [JOK 1) I[IpoekTupyeT cUTyaruu u cOOBITHS, [Tpubop mst
Kucnopos. https://m.edsoo.ru/ff | pa3BuBaromne KyIbTypy MEPEKUBAHUIA U OIpe/ICIICHHUS
[Tonsitre 06 0d448e [IEHHOCTHBIC OPUCHTAIIUN PEOCHKA; cocTaBa
OKCH/IaX. https://m.edsoo.ru/ff | 2) Yrpasinser yaeOHbBIME IPYIIIIaMU C HETbO BO3/yXa.

004614 BOBJICUCHUSI O0YJAFOIIUXCS B TIPOIIECC OOYIEHUS
https://m.edsoo.ru/ff | BocriuTanusl, MOTHBUPYS UX y4€OHO-

0d497a MIO3HABATEJIBHYIO JICTEIBHOCTD;
https://m.edsoo.ru/ff | 3) PeanusyeT BocmuTaTeIbHbIC BO3MOYKHOCTH B
0d4790 pa3IMYHBIX BUJAX JACITCILHOCTH O0YJarONUXCS Ha
https://m.edsoo.ru/ff | ocHoBe BoCTpUATHS 2IEMEHTOB JA€HCTBUTEIHHOCTH:
0d4c4a HaOJII0ICHUE 32 JIEMOHCTPAIUAMH YIUTEIS,
https://m.edsoo.ru/ff | npocMoTp y4eOHBIX PHUIBMOB.

Od4ae2

2.2 | Bomopon. bubnuorexa [JOK 1) Onupaercs Ha KU3HEHHBIN OTBIT OOyJaromuxcs, | Jlarauk
[Toustitue o https://m.edsoo.ru/ff | nmpuBoas AeliCTBEHHBIC PHUMEPHI, 00pa3bl — U3 TEMIIEPATyPHI.
KUCIIOTaX U 0d4ddo OJU3KHUX UM KHUT, (DUIEMOB H T.JI. JaTuuk
COJISIX. https://m.edsoo.ru/ff | 2) Ctpout BocUTaTEIBHYIO IEATEILHOCTD C YYETOM | 3JIEKTPOIIPOBO

0d4ddo KYJAbTYPHBIX Pa3IHUHid IETCH, OJIOBO3PACTHBIX JTHOCTH.
https://m.edsoo.ru/ff | urTUBUAYaTBLHBIX OCOOCHHOCTENH;

0d50d2 3) AHanu3HpyeT pealbHOE COCTOSIHHE JIE] B
https://m.edsoo.ru/ff | yueGHOM Ki1acce

0d4ddo

https://m.edsoo.ru/ff

0d4f42

https://m.edsoo.ru/ff

0d542e

https://m.edsoo.ru/ff

0d55a0

https://m.edsoo.ru/ff

0d5708

2.3 | Bona. PactBopHI. bubmuoreka [JOK 1) AHanu3upyer peanbHOEe COCTOSHHE Je B Haruuk pH.
[Tonstue 06 https://m.edsoo.ru/ff | yaebHOM KI1acce; Jatunk



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5b40

OCHOBAHHSX. 0d5b40 2) [ToGyxmaetT 0Oydarommxcsi COOMIOAATh HA YPOKE | TEMIIEPaTypHl.
https://m.edsoo.ru/ff | npuHIKIBI y4eOHOW AUCIMIUIMHBI U Jaruuk
0d5eba CaMOOPraHU3aIIH; AIIEKTPOIIPOBO
https://m.edsoo.ru/ff | 3) Ctpout BocUTATEIBHYIO IEATCILHOCTD C YYETOM | JTHOCTH.
006342 KYJIbTYPHBIX Pa3JIMuUil JeTeH, IOJOBO3PACTHBIX H
https://m.edsoo.ru/ff | uHIUBHIYaIEHBIX OCOOCHHOCTEH.
0d664e
https://m.edsoo.ru/ff
0d664e

2.4 | OcHOBHBIE 11 1 bubnuoteka [JOK 1) 3amuimaer UHTEPECHl B IOCTOUHCTBO Hudposoit

KJIacChI https://m.edsoo.ru/ff | oOydarormuxcs, MIOMOraeT AeTsM, OKa3aBIIUMCS B MHUKPOCKOTI.

HEOPraHMYECKUX 0d664e KOH(MIMKTHOM CUTYalluu W/WIIM HEOIaronpusTHBIX Hatunk pH.

COEMHEHUA. https://m.edsoo.ru/ff | ycrosusx; Jatunk
0d664e 2) Peanuzyer BocnuTaTreabHble BOBMOKHOCTH B TEMIIEPATYypHI.
https://m.edsoo.ru/ff | pasauuHBIX BHIAX AEATEIBHOCTH 00YJaFOIIHXCS: Jatunk
0d67ca caMocTosiITeNbHas paboTa ¢ yaeOHMKOM, padoTa C AJEKTPOIIPOBO
https://m.edsoo.ru/ff | Hayuno-momynspHO# IUTEPATypOii, 0TOOP M JTHOCTH.

0d67ca
https://m.edsoo.ru/ff
Odfee2
https://m.edsoo.ru/ff
Odfee2
https://m.edsoo.ru/00
ad9474
https://m.edsoo.ru/00
ad9b7c
https://m.edsoo.ru/00
ad9a50
https://m.edsoo.ru/00
ad9ch2

CpaBHEHME MaTepHalia 0 HECKOJIbKIUM UCTOUHUKAM;
3) Peanuzyet Ha ypokax MOTUBUPYIOIIHK TOTCHIIHAT
IOMODa, pa3psKaTh HAPSHKEHHYI0 00CTaHOBKY B
KJ1acce.

Pasnean 3. Ilepuonnueckuii 3axkon u llepuoguyeckas cucrema xummnueckux 3aeMeHToB JI. . MennesieeBa. Ctpoenne aroM0B. XUMHYeCKasi CBSA3b.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHbIE PCAKIIUH

3.1

| Hepuoauueckuit | 8 | |

| Bu6miorexa [IOK

| 1) IIpoekTnpyeT cuTyauu 1 cobITHS,

‘ Jaruuk



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

3aKOH U https://m.edso0.ru/00 | pa3BuBaroIIKe KYIbTYPY MEPEKUBAHUI U TEMIIEPaTYPHI,
[lepnonnueckas ad9ffa [ICHHOCTHbIE OpPUEHTAIINH PeOCHKA; CIIMPTOBKA,
cucrema https://m.edso0.ru/00 | 2) MaumupyeT u noiepKuBaeT JATYUK
XUMUYECKUX adab2c UCCIICI0BATEIBCKYIO ICATEIbHOCTh OOYYAIOLIUXCSI B | AJIEKTPOIIPOBO
anemenToB /1. U. https://m.edso0.ru/00 | pamkax peanu3anuy UMUA HHIMBUAYAJIbHBIX U JTHOCTH.
Menneneesa. ada52c IPYHIOBBIX MCCICI0BATCIBCKUX IPOCKTOB,
CrpoeHue aTtoma. https://m.edsoo.ru/00 | 3) CoTpyaHUYaeT ¢ APYTUMH MEAarOTUICCKUMH

ada342 pabOTHUKAMHU M IPYTUMH CIICITUATUCTAMHU B

https://m.edso0.ru/00 | perreHnn BOCITUTATEIBHBIX 3a/1a4.

ada6bc

https://m.edsoo.ru/00

ada824

https://m.edso0.ru/00

ada96e

3.2 | Xumudeckas 7 bubnunorexa [JOK 1) Onmpaercs Ha KU3HEHHBIN OTBIT OOyJaromuxcs, | Jlaraumk

CBSI3b. https://m.edso0.ru/00 | mpuBoas AEHCTBEHHBIC PHUMEPHI, 00pa3bl — U3 TEMIIEPATYPHI.
OKUCIUTEIIFHO- adac34 OJIM3KUX UM KHHT, (GUIBMOB U T.JI. JlaTunk
BOCCTaHOBHTEJIbH https://m.edso0.ru/00 | 2) Beika3siBacT CBOI MHTEPEC K YBICUCHHSIM, AIIEKTPOTIPOBO
bIC PEAKI[HH. adaab8 MeuTaM, JKU3HEHHBIM ILIaHaM, IpodiieMam JTHOCTH.

https://m.edso0.ru/00 | meteit/00yJarONIKXCs B KOHTEKCTE COAEPKAHUS JaTuuk

adae28 y4eOHOTO MpeaMeETa; HaIPsDKCHHUSL.

https://m.edsoo.ru/00 | 3) ®opMupyer y 00ydaromuXCst KYJIbTypy 3J10pOBOTO

adb076 1 0e30macHoOro odpasa KU3HHU;

https://m.edso0.ru/00 | 4) Peanusyet BoCIIUTATEIbHBIC BO3MOYKHOCTH B

adb076 pa3IMYHBIX BUJAX ACITEILHOCTH 00YyYaOIIUXCS Ha

https://m.edso00.ru/00 | ocHOBE BOCIIPUATHS SJIEMEHTOB JI€HCTBUTEIBHOCTH:

adb486 HAOIIOICHHE 32 IEMOHCTPALUSIMU YUUTETI,

POCMOTP y4eOHBIX (PUITBMOB.
O01mee KOTHYECTBO 68

4acoB

9 KJIACC



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

KomnuyectBo yacoB Hcnons3oBanue
Ne Tema yuebHOTO S0P/ JlesITenbHOCTh YUUTENs C YI€TOM IPOTPaMMBI 00opynoBaHUs
n/n 3aHATHS Ipaxtu | Kourpo LHOP BOCIIUTAHUS nenrpa «Touka
Bcero | ueckue | nbHBIE pocta»
paboThl | paboThI
Pasnea 1. BemecTtBo 1 XMMHYECKHeE peaKIUH

1.1 | [loBTOpEHuUE U 5 1 bubnuotexa [JOK 1) VcraHaBiuBaeT T0BEPUTEIbHBIC OTHOIICHUS Hudporoii
yriryOneHue https://m.edso0.ru/00 | mexay yuurteneM u 00yqaroIuMcs, MHUKPOCKOTI.
3HAHHUN adb59e CIOCOOCTBYIOIINX TO3UTUBHOMY BOCIIPHSITHIO Haruuk pH.
OCHOBHBIX https://m.edso0.ru/00 | y4ammumMucs TpeOOBaHU U TPOCHO YUUTEIIS;
paszesoB Kypca 8 adb6h6 2) [ToOy»xmaeT 00yJaroIIHXCst COO0IaTh Ha YPOKE
KJacca. https://m.edso0.ru/00 | oGienpuHSATHIE HOPMBI TIOBEICHNUS, TPABUIIA

adb7e2 OOIIEHHSI CO CTAPUIMMU (YIUTEISIMHE) U

https://m.edso0.ru/00 | ceepcTHrKamMu (0OYJAIOITUMHKCS );

adbac6 3) [Moanep:kuBaeT B IETCKOM KOJIJICKTHBE
JIETOBYIO, IPYXKET00HYI0 aTMochepy;
Nuannmupyet o0ydarommxcst K 00CyKIEeHHUIO,
BBICKa3bIBAHUIO CBOCTO MHEHHSI, BHIPAOOTKE CBOETO
OTHONICHUS 110 TIOBO/LY MOJIy4aeMOi Ha ypOKe
COILIMAIILHO 3HAYMMOW HH(OpMAIIHH.

1.2 | OcHoBHBIC 4 bubnuotexa [JOK 1) CTpouT BOCIIHTATEIBHYIO IEATCILHOCTD C Hatunk pH.
3aKOHOMEPHOCTH https://m.edso00.ru/00 | y4eToMm KyJIbTYPHBIX pa3IHudil IETCH, Jatuuk
XAMHUYECKUX adbch0 M0JIOBO3PACTHBIX U MHAUBUIYaTbHBIX TEMIIEPATYPHI.
peaxIui. https://m.edso0.ru/00 | ocobeHHOCTEIH; JlaTuuk

adbe9a 2) IlpuBriekaeT BHUMaHKE OOYJarOIIUXCS K SIIEKTPOIIPOBO/
https://m.edso0.ru/00 | IIeCHHOCTHOMY acCHEKTy U3y4aeMbIX Ha YPOKE HocTH. [laTunk
adc28c SIBJICHUH, IOHSTUH, IPUEMOB; HAIPsDKCHUSL.

https://m.edsoo.ru/00
adcade

3) AHanu3upyeT peanbHOe COCTOSHHE JIeT B
y4eOHOM KI1acce;

[IpuBnekaeT BHUMaHue 00YyJaIOMIUXCS K
o0cyxIaeMoli Ha ypoKke HH(POPMALIH,
AKTHBH3ALIMH TTO3HABATEIBHON JAESTEIHBHOCTH
00y4aromuxcs.



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

1.3 | Dnekrponurnyec bubnmnorexka HOK 1) CoTpyaHHUYAET ¢ JPYTUMHU [€JarornyecKuMu Haruuk pH.
Kasi IMCCOTIIMAIIHSL. https://m.edso0.ru/00 | paboTHUKaM¥ U APYTUMH CIICHUATUCTAMH B Jaruuk
XuMHYECKUE adcd68 PCIICHUU BOCIIUTATEIBHBIX 337134, TEMIIEPATYPBI.
peakuuu B https://m.edso0.ru/00 | 2) YnpasisieT yueOHBIME IPYIITIAMH C LENBIO Jaruuk
pacTBopax. add448 BOBJICUCHHUSI O0YJAIOIIUXCS B TIPOLIECC OOYIEHUS U | AIEKTPOIIPOBOJT

https://m.edso0.ru/00 | BocriuTaHusl, MOTHBUPYS UX ydeOHO- HOCTH.
add5d8 MI03HABATEJIBHYIO IS TEIBHOCTD;
https://m.edso0.ru/00 | 3) 3amuIaeT HHTEPECHI U JOCTOMHCTBO
add8b2 00y4aroIuXxcs, MOMOTAET JICTSIM, OKa3aBIIUMCS B
https://m.eds00.ru/00 | koH(IMKTHOW CUTYAIUU W/UIH HEOIArONPHSITHBIX
add9d4 YCIIOBUSIX;
https://m.edso0.ru/00 | 4) Peanu3yeT BoCIUTAaTEIbHBIC BO3MOYKHOCTH B
addd12 pa3IMYHBIX BUIAX JEATEILHOCTH O0YUaOIHXCS:
https://m.edso0.ru/00 | camocTosTensHas paboTa ¢ yueOHUKOM, paboTa ¢
addbfa HAYYHO-TIOMYJIIPHON JIUTEPATypOii, 0TOOp U
https://m.edso0.ru/00 | cpaBHeHHE MaTepHraia M0 HECKOJIbKHM
addecO UCTOYHHKAM.

Pa3nen 2. HemeTa/sILI M UX COeIUHEHUS

2.1 | OGmas bubmuorexa [JOK 1) AHanu3upyeT pealbHOE COCTOSHHE e/ B Hatunk pH.
XapaKTepUCTHKA https://m.edso0.ru/00 | yueGHOM Kitacce; Anmapar s
XUMUYECKUX addfe2 2) IlpuBnekaeT BHUMaHKUE 00YJarOMUXCS K [IPOBEACHUS
anemeHToB VIIA- https://m.edso0.ru/00 | o6cyxmaemoii Ha ypoke HH(POPMAIIHH, XAMHUYECKUX
TPYIIIBI. adel04 AKTHBH3AIIMH [T03HABATEIBHOM JACATEIBHOCTH MPOIIECCOB
I"anoreHs!. https://m.edso0.ru/00 | oGy4aromuxcs; (AITXP).

ade348 3) Opranusyet paboTy 00y4arOIIUXCs C CONMUANBHO | JIaTYuK XJIOpH/I-
https://m.edso0.ru/00 | 3naunmoit nHbOPMAaIKEH, MOTy4aeMoii Ha YPOKE, | HOHOB.
ade488 00cyX1aTh, BRICKa3bIBaTh MHEHUE;

[ToOyxmaetT oOy4aromuxcsi cCoOMI0AaTh HA YPOKE

HPUHIIATIB YI€OHOM AUCIUITIIMHBI U

CaMOOPraHM3alUH.

2.2 | Obmas bubmuoreka [JOK 1) Peanu3zyeT Ha ypokax MOTUBUPYIOILUI Hatunk pH.
XapaKTepUCTHKA https://m.edso0.ru/00 | moTeHMan roMopa, pa3psuKaTh HANPSKEHHYTO Anmnapat s
XMUMHUYECKUX ade64a 00CTaHOBKY B KJIacce; IIPOBEJICHUS



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

351eMeHTOB VIA-
rpynnsl. Cepa u
€€ coeqUHECHUS.

https://m.edsoo.ru/00
adeb4a
https://m.edsoo.ru/00
ade802
https://m.edsoo.ru/00
adea28
https://m.edso0.ru/00
adec8a
https://m.edso0.ru/00
adec8a

2) [IpoexkTupyeT CUTyaru U COOBITHS,
pa3BUBAIOLINE KYIbTYPY HNEPEKUBAHUN U
[ICHHOCTHBIE OPUEHTAIINH pPeOCHKA;

3) Ununuupyer 1 noaep>KuBaeT
HCCIIEI0BATENBCKYIO JEATEIbHOCTh 00YyJarOIINXCs
B paMKax pean3aliyd UMU UHAWBUYaIbHBIX U
IPYNIIOBBIX UCCIIEI0BATENBCKUX TPOEKTOB.

XUMHYECKUX
peakuuii
(AIIXP),
npuoop st
ITOJTYy4ECHUS
ra3oB WU
annapat Kurma.

2.3 | Obmas 8 bubmmoreka [IOK 1) Onmpaetcst Ha KU3HEHHBIH OMBIT oOy4aromuxcs, | Jarank pH.
XapaKTepUCTHKA https://m.edso0.ru/00 | mpuBOIsI IEHiCTBEHHBIC PHUMEPBI, 00pa3bl — U3 Jatunk
XUMUYIECKUX adeeab OJM3KUX UM KHUT, (QUIBMOB H T.]I. IEKTPOIIPOBOJ
3NIeMEHTOB VA- https://m.edsoo.ru/00 | 2) Brika3biBaeT CBOI HHTEPEC K YBICUCHUSM, HocTH. JlaTunk
rpynmsl. A30T, adf004 MeuTaM, )KM3HEHHBIM IIJIaHaM, IpooieMam TEeMITepaTypHl,
dbochop u ux https://m.edso0.ru/00 | meteit/00yJarONIHXCs B KOHTEKCTE COAEP/KAHUS armapar s
COEIMHCHMUS. adf180 y4eOHOTO MpeaIMeTa; PO BEICHUS

https://m.edsoo.ru/00 | 3) ®opmMupyer y 00ydaromuXxcst KyJIbTypy XAMHUYIECKUX
adf306 3I0POBOTO M 0€3011aCHOTO 00pasa KU3HU; peakiuii
https://m.edso0.ru/00 | 4) PeanusyeT BOoCIIUTATEIbHBIE BO3MOYKHOCTH B (AITXP).
adf518 Pa3IMYHBIX BUJIAX JIEATEILHOCTH 0OydJaromuxcs Ha | Jlaruymk HUTpat-
https://m.edso00.ru/00 | ocHOBE BOCTIPUSATHS SIIEMEHTOB JI€HCTBUTEIBHOCTH: | HOHOB.

adf68a HaOJIIOICHHE 32 JEMOHCTPALMAMH YIUTEIIS,

https://m.edso0.ru/00 | mpocMoTp y4eOHBIX (GHIBMOB.

adfc20

2.4 Oo6ras 10 bubnuoreka [IOK 1) TToOy»xmaet oOyvaromxcs coomoaath Ha ypoke | Jlatuwmk pH.
XapaKTepUCTHKA https://m.edso0.ru/00 | oGIenpuHATEIE HOPMBI IIOBEACHHS, ITPaBHIa Jarunk
XUMHUYECKUX adfd9c 0O1IeHNs CO CTapIIUMHU (YUYUTEIIMU) U AJIEKTPOIIPOBOI
anemeHTOB [VA- https://m.edso0.ru/00 | ceepcTHUKamMK (0OyUYAFOIITUMHUCH); HocTH. JlaTumk
IpyIIbL. YTIepon adfebe 2) [MomnepxuBaeT B IETCKOM KOJUICKTHUBE TEeMIIepaTyphl,
U KpEeMHUH U UX https://m.edso0.ru/00 | nenoByto, IpyxkemoOHyI0 aTMOChEpY; anmapar ajs
COCIMHEHMUS. ae006¢ 3) Uaunumpyet oOydaronuxcs K 00CYKICHUIO, IIPOBEJCHUS

https://m.eds00.ru/00 | BeICKa3bIBaHHIO CBOETO MHEHHS, BBIPAOOTKE CBOETO | XUMHUYECKUX



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

ae006¢ OTHOIIIEHHUSI IO MTOBOTY ITOTY4aeMOM Ha ypoKe peaxmuii
https://m.edso0.ru/00 | counuanbHO 3HaYMMOW HHDOPMALIUH; (AITXP).
ae027e CTpouT BOCIHUTATENBHYIO AEITEIBHOCTD C YyI€TOM
https://m.eds00.ru/00 | KyJabTYPHBIX pa3IHYUi AETCH, OJOBO3PACTHBIX U
ae054e WH/IMBUYAJIbHBIX 0COOCHHOCTEH.
https://m.edso0.ru/00
ae080a
https://m.edso0.ru/00
aeObf2
https://m.edsoo.ru/00
ae0el8
Pa3znes 3. Mera/uibl M MX COeTUHEHUS
3.1 | OOmwme cBoiictBa | 4 bubmuoreka [JOK 1) IIpuBnekaeT BHUMaHHE OOYJAFOIIUXCS K [Tpubop s
METaJlIOB. https://m.edso0.ru/00 | IIEeHHOCTHOMY acMeKTy U3y4aeMbIX Ha YPOKe MOJTYYCHHS

ael03e SIBJICHUH, TIOHATUH, IPHEMOB; ra3oB WU
https://m.edso0.ru/00 | 2) Axanu3upyeT peasbHOE COCTOSHHE JCT B armapar
ael1156 y4eOHOM KJ1acce; Kumna. natyux
https://m.edsoo.ru/00 | 3) IIpuBackaeT BHUMaHKUE 00YJAFOMIUXCS K AIIEKTPOIIPOBOT
aell56 00CcyXaaeMoi Ha ypoke HHGOpPMaIHH, HOCTH, JaTYUK
https://m.eds00.ru/00 | akTuBH3aIMK TO3HABATEIILHOM AEITEIBHOCTH JIABJICHUS.
ael1278 00yJaronuXxcs;

4) OpranusyeT padboTy 00yJarOIUXCs C COLHMATBHO

3HAYUMOU MH(pOpMaIen, MoJydyaeMol Ha ypoKe,

00CyX/1aTh, BHICKA3bIBaTh MHCHHUE,

[ToOyxxnaet oOy4aromuxcsi cCoOMI0AaTh HA YPOKE

NPUHIUIBI YIeOHOH TUCIUILTHHBI 1

CaMOOPTaHU3aIUH.

3.2 Baxxneiimue 16 bubnuorexa [IOK 1) 3amumiaetr UHTEPECHl U JOCTOMHCTBO Hatunk pH,
METAJIbI U UX https://m.edso0.ru/00 | oGydaroruxcs, TOMOTaeT AETAM, OKa3aBIIUMCS B IaTYUK
COCIMHEHMUS. ael4b? KOH(UIMKTHOM CUTyalluu W/UIIM HEOIArONpPUATHBIX | 3JIEKTPONIPOBOA

https://m.edso0.ru/00 | ycioBusx; HOCTH, JJaTYUK
ael5e8 2) Peanuzyer BocnuTaTeNnbHbIE BOBMOKHOCTH B JIaBJICHUSL.

https://m.edsoo.ru/00

Pa3JINYHbIX BUAAX JCATCIbHOCTHU O6yanOHlHXCH:



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

ae1886
https://m.edsoo.ru/00
aelae8
https://m.edsoo.ru/00
aelc64
https://m.edso0.ru/00
ae1d86
https://m.edso0.ru/00
ae35e6
https://m.edsoo.ru/00
ae3de8
https://m.edsoo.ru/00
ael750

camocTosTeNbHAs paboTa ¢ yaeOHHKOM, paboTa ¢
HAYYHO-TIONMYJIIPHON JIUTEPATYPOid, 0OTOOp U
CpaBHEHHE MaTepuaa Mo HECKOIbKIM
UCTOYHUKAM;

3) Peanuzyet Ha ypokax MOTHUBUPYIOIIHIA
MOTEHIINAJ FOMOPA, pa3psuKaTh HANIPSDKEHHYIO
00CTaHOBKY B KJj1acce.

Pasnen 4. XumMusi M OKpy

AKa01ias cpeaa

4.1 BemtectBa u
MaTepHasIbl B

JKHM3HH 4YCJIOBCKA.

bu6moreka [IOK
https://m.edsoo.ru/00
ae3f50
https://m.edsoo.ru/00
ae4270
https://m.edsoo.ru/00
ae4270

1) Uaunuupyer oOydaromuxcs K 00Cy»KIeHHIO,
BBICKA3bIBAaHUIO CBOETO MHEHHS, BEIPAOOTKE CBOETO
OTHOIIEHHMSI 110 TIOBOAY MOJTy4aeMOi Ha ypoKe
COIMAJILHO 3HAUYMMOI1 HH(pOpMAIIHH;

2) CTpOUT BOCIHUTATEIbHYIO IEATEIBHOCTD C
Y4E€TOM KYJIbTYPHBIX Pa3IN4MUil JeTeH,
M0JIOBO3PACTHBIX U MH/IMBUYaTbHBIX
0COOEHHOCTEN;

3) IIpuBiekacT BHUMaHKE 00yJarOIIUXCS K
[IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha ypOKe
SIBJICHUM, TIOHSITUH, TPUEMOB;

AHanu3upyeTt peaibHOE COCTOSHUE JIeN B yueOHOM
KJ1acce.

Hatuuk pH.

O0111ee K0JIM4YECTBO
9acoB
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Howmep ypoka | Homep ypoka Hara
10 TOPAIKY B pasiene HanMenoBaHue TeMbI ypoka MIPOBEICHHS
ypoxa
Paszpnes 1. IlepBoHayanbHble XUMHYECKHE MOHATHUSA
1 1 IIpenmer xumun. Posib XuMuM B )KU3HU YesioBeKa. Tea v BenecTna.
2 2 [TonsTre 0 MeTo1ax MO3HAHUS B XUMUHU.
3 3 I[IpakTnueckas padora Ne 1 «[IpaBuna paboTsl B 1abopaTopuu U NpUEMBbI 0OpallieHus ¢ J1abopaTOPHbIM
000pyTOBaHUEM).
4 4 Uucteie BemectBa U cMecu. CriocoObl pa3iesieHust CMeCei.
5 5 IIpakTHueckas padora Ne 2 «Paznenenue cMmeceli (Ha mpuMepe OYMCTKUA MMOBAPEHHOM COJIN)».
6 6 ATOMBI ¥ MOJIEKYJIBI.
7 7 XHWMHUYECKUE DJIEMEHTHI. 3HAKH (CMBOJIBI) XUMHYECKHUX DJIEMEHTOB.
8 8 [TpocThie U CIOKHBIE BENIECTRA.
9 9 ATOMHO-MOJIEKYJISIPHOE YUCHHE.
10 10 3aKOH MMOCTOSIHCTBA COCTaBa BelIeCTB. XuMuyeckas ¢popmysna. BaleHTHOCTh aTOMOB XMMHYECKHUX
AJIEMEHTOB.
11 11 OtHocuTenbHas atoMHas Mmacca. OTHOCHTENIbHASI MOJISKYJISIpHAsI Macca.
12 12 MaccoBas qoJisi XUMAYECKOTO dJIEMEHTA B COSIUHEHNH.
13 13 KonnuectBo BemnectBa. Mosib. MosisipHast Macca.
14 14 Boruncnenust no xumuueckoi dopmyie.
15 15 duznvecKrue 1 XUMUYCCKHE SIBJICHUS. XUMUYECKasT PEaKIIHs.
16 16 [Ipu3Haku U ycia0BUS MPOTEKAHHS XUMUYECKIX PEAKIIHIA.
17 17 3aKOH COXpaHEHUsI MacChl BEUIECTB. XMMUUYECKHE YPABHEHUSI.
18 18 BrruricneHust KOJIM4ecTBa, MacChl BENECTBA MO YPABHEHUSIM XUMUYECKUX PEAKITHil.
19 19 Knaccugukanms XuMuueckux peakuuil (CoeIMHEHNs, Pa3IoKEeHHs], 3aMeleHus], 0OMeHa).
20 20 M. B. JlomoHOCOB — yuéHbli-3HIMKIONeAuCT. O600IIEHNE U cUcTeMaTH3alks 3HaHUH.
21 21 KonTpoasHnas padora Nel no teme «BemecTBa 1 XUMHUYECKUE PEAKIIMI.
Paznea 2. Bakneiilnne npeacTaBuTe I HCOPraHUYEeCKHX BelleCTB
22 1 \ Bo3nyx — cMmech razos. Cocra Bo3ayxa. Kuciaopon — anemeHT u npoctoe BenectBo. O30H.




23 2 du3nUecKue U XMMUYECKHE CBOMCTBA KUCIIOpoia (peakiiu oKucienus, ropeane). [lonsrue 06 oxcuuax.

24 3 CriocoObl MOJTydeHHUsT KHCIIOPO/ia B JTa00OpaTOPUU M MPOMBITINICHHOCTH. [IpruMeHeHne Kuciopoaa.

25 4 TennoBoit 3¢ eKT XUMHUUECKON PEaKnu, IOHATHE O TEPMOXUMHYECKOM YPaBHEHUH, 3K30- U
SHIOTEPMHUUCCKUX PEAKITUSIX.

26 S) TormmBo (HedTh, yrosib ¥ MeTaH). 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €r0 NPEA0TBPALICHHUSI.

27 6 [Tpaktuueckas padota Ne 3 o teme «Ilomydenne u coOnpanue KUCIOpoa, H3y4E€HUE €ro CBOMCTBY.

28 7 Boopo — anmeMeHT u nmpoctoe BemecTBo. HaxoxaeHne B mpupoie.

29 8 dusndeckue 1 XMMUUECKHE CBOMCTBA BoAopoaa. [[pumenenue Bogopoaa.

30 9 [ToHsITHE O KUCIOTAX U COJISX.

31 10 CriocoOBl IMoJTydeHus BOAOPOJIa B JIAOOPATOPHH.

32 11 IpakTHyeckas padora Ne 4 o teme «I[lomyuenue u cobupanue BO0poa, U3yUYeHUE €T0 CBOMCTBY.

33 12 Monsipabiii 00bE€M Ta30B. 3aK0OH ABOTaIPO.

34 13 Brruncnenust 06bp€Ma, KOJMYECTBA BEIIECTBA T'a3a MO €r0 M3BECTHOMY KOJIMYECTBY BEIIECTBA HIIN
00BEMY.

35 14 Brruucienust 00bEMOB ra3oB 10 YpaBHEHUIO PEAaKIIMK Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHUH Ta30B.

36 15 dusnyeckre 1 XUMHUECKHAE CBOIICTBA BOIBI.

37 16 CocraB ocHoBanuil. [lonsiTne 06 MHIUKATOpAX.

38 17 Bona kak pactBoputens. HaceilmeHHbIe M1 HEHACHIIIIEHHBIE PACTBOPHI. MaccoBast 10715 BEIIECTBA B
pacTBope.

39 18 Brranciienusi, CBSi3aHHBIC € ONPEICICHHEM MAaCCOBOM JIOJIM BENIECTBA B PACTBOPE.

40 19 IIpakTuyeckasi padora Ne 5 o teme «IIpurorosiaeHue pacTBOPOB ¢ ONpeIeIEHHON MacCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBAY.

41 20 O6o0menre u cucreMarusarys 3Hanuii mo Teme «Kucnopoa. Bomoposa. Bomay.

42 21 KonTpoabHnast padora Ne2 no teme «Kucnopoa. Bonopoa. Bogay.

43 22 Oxkcupl: cOCTaB, Kiaccu(UKalns, HOMEHKIATYypa.

44 23 [Tonyuenue n XuMu4ecKkre CBOMCTBA KUCIOTHBIX, OCHOBHBIX H aM()OTEPHBIX OKCUIOB.

45 24 OcHoBaHMsI: COCTaB, KIaccu(UKalKsi, HOMEHKJIATYpa.

46 25 [TonyyeHue U XUMHUYECKHE CBOMCTBA OCHOBAHUH.

47 26 Kucnotsl: cocras, kinaccuduxaliysi, HOMEHKIIATypa.

48 27 [TonyueHue M XUMHUYECKHE CBOMCTBA KUCIIOT.

49 28 Coun (cpetHUe): HOMEHKJIATypa, CIOCOObI MOJTyYeHHs], XHMUYECKHE CBOMCTBA.

50 29 IIpakTnuyeckas pa6ora Ne 6. Pemienue sxcnepuMeHTANbHBIX 3a71a4 110 TeMe «OCHOBHBIE KJIACCHI




HEOPraHUYECKUX COCAUHEHUIN.
51 30 I'eneTnueckas CBsi3b MEXAY KJIACCAMU HEOPTAHMYECKUX COCAMHEHUI.
52 31 O060011eHKe U cucTeMaru3alus 3HaHui 1o Teme "OCHOBHbBIE KJIaCChl HEOPTAHUYECKUX COEIMHEHUN".
53 32 KonTtpoabHas padora Ne3 no Teme "OCHOBHBIE KJIACCHI HEOPTaHUYECKIX COCTUHEHU .

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaeseeBa. Ctpoenne aroMoB. XUMHYeCKasi CBSA3b.
OKHCINTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUl

o4 1 [IepBble MONBITKY KJIACCU(UKALIMU XUMHUYECKUX 31eMEeHTOB. [IoHATHE O Ipymnax cXOAHbIX AJIEMEHTOB.

55 2 Ilepnognueckuit 3akoH u [leproandeckas cucrema xumudeckux anemeHToB [l. 1. Menneneesa.

56 3 [lepropl, TPyIIIBL, TOATPYIIIHL.

o7 4 Crpoenue atoMoB. CoctaB aTOMHBIX siiep. M30Tomnbl.

58 5 CtpoeHnue IeKTPOHHBIX 000J1049eK aTOMOB 37eMeHTOB [lepuoanueckoii cuctemsl JI. . Menneneena.

59 6 XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro nojoxxkeHuto B [lepuoauueckoit cucrteme /1. U.
Menneneena.

60 7 3nauenue [leproauyeckoro 3akoHa /Ui pa3BUTHsI HayKu U npakTuku. JI. 1. MenneneeB — y4€HBbIN,
MeJaror U rpakJ1aHuH.

61 8 DIIEKTPOOTPUIIATEIIEHOCTh AaTOMOB XUMHUUYECKHUX DJIEMEHTOB.

62 9 Wonnas xumuyeckasi CBsI3b.

63 10 KoBaneHTHas nmoJsisipHasi XUMHUYECKasi CBSI3b.

64 11 KoBaneHTHas HeNoJIsIpHas XUMHUYECKas CBSI3b.

65 12 CreneHp OKUCIICHUS.

66 13 OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

67 14 OKuCaUTENU U BOCCTAHOBUTEIH.

68 15 KontpoubHas padora Ned o reme «CtpoeHue atroma. XUMHUYECKasi CBS3bY.




INOYPOYHOE IINTAHUPOBAHHUE

9 KVIACC
Howmep ypoka | Homep ypoka Hara
10 TOPAIKY B pasiene HaunmMenoBaHnue TeMbI ypoka MIPOBEIICHHS
ypoka
Pasnen 1. BemecTtBo 1 XMMH4YeCKHeE PeaKIUH
1 1 Ilepnognueckuit 3akoH. [lepnoanueckas cucrema xumMudeckux anemeHToB 1. M. Meneneesa.
2 2 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB XUMHUYIECKUX DJIEMEHTOB TMIEPBBIX TPEX IMEPHOJIOB.
3 3 Knaccugukanys 1 HOMEHKIIaTypa HEOPTaHHYECKUX BEIECTB.
4 4 Bubl XMMUYECKOH CBS3M M TUIIBI KPUCTAJUIMYECKUX PEIIETOK.
5 5 KoutpoabsHnas pa6ora Nel o reme «IloBropenue u yrimybieHrne 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8
KJ1accay.
6 6 Krnaccudukarus XMMHYECKUX PEaKkIuii 10 pa3InIHBIM IPU3HAKAM.
7 7 [TonsiTie o ckopocTn XUMHUECKON peakiuu. [IoHsITHe 0 TOMOT€HHBIX U T€TEPOreHHBIX PEaKIUsIX.
8 8 [TonsiTHEe 0 XUMHUYECKOM paBHOBECHH. PaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOM peakiuu u
MOJIO)KEHHE XMMHYECKOTO PABHOBECHSI.
9 9 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
10 10 Teopust 3neKTpOTUTHYCCKON quccoranui. CHIIbHBIC B CITa0bIe AJICKTPOJIUTHI.
11 11 HoHHbIE ypaBHEHUS pEaKIIHi.
12 12 XHWMHYECKHE CBOMCTBA KHCIIOT M OCHOBAHUM B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTUUECKON
JIMICCOLIMAIUU.
13 13 XHUMHYECKHE CBOMCTBA COJICH B CBETE MPEJICTABICHUN 00 3JIEKTPOJIUTUYSCKON TUCCOIHAITIH.
14 14 [TonsaTHE O THIPOIU3E COTICH.
15 15 O060011IeHNE U CUCTEMATHU3AIIUS 3HAHUHN.
16 16 IpakTuyeckas padora Ne 1. «PenieHue 3KkCrIepuMEHTaIbHbIX 3a/1a49».
17 17 KonTpoabHasi padora Ne2 no teme «NEKTPOIUTHYECKAs JUCCOMAIU. XUMUYECKUE PEaKIK B
pacTBOpax».
Pa3zgen 2. HeMeTa/JIBI H X COeTHHEHHUS
18 1 OO011ast XapaKTepUCTHUKA TAJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha MPUMepe XJIopa.
19 2 Xnoposojopoa. CossiHast KHCIOTa, XHMUYECKUE CBOMCTBA, MOJTy4eHHE, IPUMEHEHHE.
20 3 IIpakTnueckas padora Ne 2 no teme «llosyuenne consiHON KUCIOThI, U3y4YE€HUE €€ CBOMCTBY.




21 4 Brrancienus o ypaBHEHUSIM XUMHUECKUX PEAKIIUH, €CIIM OJIMH U3 PEarcHTOB JIaH B H30BITKE.

22 5 OOmrast XxapakTepuCcTUKa A1eMeHTOB VIA-Tpymnmsl.

23 6 AmnortpornHsle Moaudukanuu cepsl. Haxoxaenue cepsl U €€ coeMHeHNH B PHPOJIe. XUMHUIECKUE
CBONCTBA CEPBI.

24 7 CepoBoiopo, CTpoeHHe, (PU3HUECKUE U XUMUYECKHE CBOMCTBA.

25 8 Oxcunpl cepbl. CepHasi KMCIOTa, (pU3HUECKIE U XUMUYECKHE CBONCTBA, TPUMEHEHHE.

26 9 XUMHUYECKUE PeaKIInH, JIeKallie B OCHOBE ITPOMBIIIJIEHHOTO CII0CO0a MOIy4eHuUsl CEpHON KUCIIOTHI.
XUMHUYECKOE 3arps3HEHUE OKPYKAIONICH CPeJibl COSAMHEHUSIMH CEPBHI.

27 10 Briuncienue MmaccoBoil 1011 BBIXOAA MPOAYKTA PEAKIIUH.

28 11 OO011ast XapakTepUCTUKA AIEMEHTOB V A-TpyIIibl. A30T, paclipoCTpaHeHHe B IpUpoie, GU3NYECKUE U
XUMHYECKHE CBOMCTBA.

29 12 AMMUax, ero (pu3nyeckne 1 XuMU4eckne CBOWCTBA, OJYyYeHHE U TPHUMEHEHHE.

30 13 IIpakTuueckas padora Ne 3 o teme «IloxydeHne aMMuaka, H3ydeHHE €ro CBOWCTBY.

31 14 Oxkcuasl a3oTa.

32 15 A3OTHas KUC0Ta, €€ (HU3NIECKUe U XMMUIECKUE CBOKCTBA.

33 16 Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B KQUeCTBE MUHEPAIBHBIX YA0OpEeHUH. XUMUUYECKOE
3arpsi3HEHUE OKpY KaIoUIeil cpeibl COeTMHEHUSIMU a30Ta.

34 17 ®docdop. Oxcua pocdopa (V) u pochopnas kuciora, puzndeckrue 1 XAMUUECKUE CBOMCTBA,
MOJIyYEHHE.

35 18 Hcnonws3oBanue ¢ochaToB B KaueCTBE MUHEPATIBHBIX YI0OpEHHH. 3arpsi3HeHUE TPUPOTHON CPEIbI
(dhocdaramu.

36 19 Yriepon, pacipocTpaHeHHe B IPUPoie, GU3MIECKUE U XUMHUYECKUE CBOMCTRA.

37 20 Oxkcuppl yriaepoaa, ux pusnveckre u XMMHYECKHe CBOMCTBA. DKOJIOTHYECKUE MPOOIEMbl, CBS3aHHBIE C
okcuaoMm yriepona (IV).

38 21 VYroJibHAsI KUCHOTA U €€ COJIN.

39 22 IIpakTuyeckas padora Ne 4 o teme "[lonyyenue yrinekucnoro raza. KauectBeHHas peakius Ha
KapOOHAT-HOH".

40 23 IlepBoHayvanbHbIe MOHATUS 00 OPraHMYECKHX BEIIECTBAaX KaK O COCMHEHUAX YIiIepoJa.

41 24 Kpemnuii.

42 25 Coenunenns kpeMHusi. CuIMKaTHAs IPOMBIIIJIEHHOCTb.

43 26 IIpakTnueckas padora Ne S. PemeHne skciepuMeEHTANBHBIX 3aJa4 10 TeMe «BakHelne HeMeTasulbl

1 UX COCIUHCHU).




44 27 O00011IeHNe U CHCTEMATU3ALMS 3HAHUH 110 TeMe «BaKHeNIe HeEMETAIUILI U UX COSTUHEHU.
45 28 KountpoJabHas padora Ne3 no teme «BakHelie HeMeTaluIbl U UX COCTUHEHUS.
Pa3nen 3. Metajibl H UX COeIMHEHUS

46 1 OO611as XxapakTepUCTUKa XUMUUECKHUX AJIEMEHTOB — METAJIIOB. MeTayindeckasi CBSI3b U
MeTaJUTHYecKasi KpucTauimdeckas penmértka. Ousmueckue CBONCTBA METAJUIOB.

47 2 XUMHYECKUE CBONCTBA METAJUIOB. DJIEKTPOXUMHUUYECCKUH Psijl HAPSHKCHHU METAJIJIOB.

48 3 O61ue crioco6s! noayyeHus MetamioB. CruiaBbl. Beluncienus no ypaBHEHUSIM XUMUYECKUX PEaKIIN,
€CJIM OJIMH U3 PEareHTOB COJCPKUT MPUMECH.

49 4 [ToHsiTHE O KOPPO3UH METAIIIOB.

50 5 [leo4HBIE METAJLIHI.

51 6 OKcubl U THJIPOKCH]IBI HATPHSI U KaJusl.

52 7 IlemouyHO3eMeTbHBIC METAIUTBI — KAJbIMI M MarHUH.

53 8 Baxueiimme coequHEeHN KAJIbIUA.

54 9 O06001IeHNe U CHCTeMAaTH3alNs 3HAHHH.

55 10 JKécTtkoCcTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS.

56 11 IIpakTHyeckasi padora Ne 6 o Teme "JKECTKOCTh BOJIBI M METOIBI €€ YCTPAHECHHS .

57 12 AJIOMUHMI.

58 13 AMdoTepHbIe CBONCTBA OKCHIA ¥ THIPOKCHUIA.

59 14 Keneso.

60 15 Oxcupl, TApOoKCU b B conn xenesa (II) u sxenesa (I11).

61 16 O0001IeHre U cucTeEMaTU3alis 3HAHU.

62 17 IpakTHyeckasi padora Ne 7. Pemenne sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BakHeme MeTaisl 1
WX COCAMHEHUSD).

63 18 Boruricnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €ClIi OJJUH U3 PeareHTOB JaH B U30bITKE UIIH
COJICP’KUT IpUMECH. BbIuncaeHnss MacCoBOW JJOJU BBIXOJIAa MPOAYKTa PEaKIUu.

64 19 O000111eH1E U cUCTEMATH3aIMs 3HAHUN 0 TeMe «BakHenIe MeTalibl U UX COETUHEHU.

65 20 KontpoJsbHas padora Ned o reme «BaxkHelne MeTajuibl U UX COCTUHEHUSD.

Pa3nen 4. Xumus u oKpy»kawuas cpeaa

66 1 BemecTBa 1 Matepualibl B MOBCEHEBHOM KU3HU YEJIOBEKA.

67 2 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

68 3 Posib XUMUU B pellIeHNH SKOJIOTHYECKUX TPOOIIEM.




YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJBI U151 YUEHUKA

Xumus. 8 knacc/I'abpuensa O.C., OcrpoymoB U.I'., CnankoB C.A., AKInoHEpHOE 00IIECTBO
«M3narensctBo«IIpocBenienney;

Iabpuensa O. C. Xumus. 9 kimace: yued. s oomeobpazosat. yupexaenuit / O. C.I'abpuensH. -M.:
[IpocBenienue

METOJINYECKHUE MATEPHAJIbBI IJISA YUYUTEJISA

Xumus. 8 kinace. Yueonuk (aBtopsl O. C. IN'aGpuensn, U. I'. Octpoymos, C. A. CrnagkoB).
Meroaunueckoe nocoodue. 8 kiacc (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, . B. Akcénona).
3. [Iporpamma kypca xumuu Juist 8—9 kiaccoB o011e00pa3oBaTeabHbIX yupexaeHui (aBTopsl O.
C. I'abpuensu, C. A. Cnaakos).

CsepmioBa H.Jl. COoopHUK 3a1a4, yIIpaXKHEHUH U TECTOB 10 XUMUH: 8-9 KIIACCHI: K yUeOHUKaM
O.C. l'abpuensina, I.I'. OctpoymoBa, C.A. CragkoBa «XuMHS: 8 Ki1ace», «XUMHS: 9 Kiaaccy.
®I'OC (x HoBbM yueOHuKam) / H.J[. CBepioBa.- M.: U3marenbcTBO «IK3aMeH»

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickast anekTpoHHAs 1IKOJIA.

https://resh.edu.ru/

«Cupuyc. Onnaiiny . https://edu.sirius.online

Tabmuna «Ilepuoanueckas cucteMa XUMHUYECKUX JIEMEHTOB »
Tabnuma «PacTBOPUMOCTH COJIel, KUCIIOT U OCHOBAaHUH B BOJIC»
Tabnua « DNeKTPOXUMHUYECKUH Psii HAPSHKCHUH METAJIIIOBY
OcHoBbI XUMHYECKUX 3HaHUH. [IpaBuna mpoBeneHus 1a60paTOPHBIX
pabot

OBOPYJIOBAHHUE Ui MTPOBEAEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX
PABOT, JEMOHCTPAIIMIA

WuTepakTuBHas 10cKa

MynbTUMEAUITHBINA TPOEKTOP

Beckb1 nabopaTopHsbie

AIIEKTPOHHBIE

KowMrnekT anexTpocHabxeHus

Cron-noabreMHUK 1a00PaTOPHBIIA

ITaTuB yHUBEpCATBHBIHI



	Отметка «5»:
	Отметка «4»:
	Отметка «3»:
	Отметка «2»:
	Критерии и нормы оценки обучающихся за самостоятельные письменные   работы.
	Отметка «5»: дан полный ответ на основе изученных теорий, возможна несущественная ошибка.
	Отметка «4»: допустимо не более трех несущественных ошибок, или одна существенная.
	Отметка «3»: работа выполнена неполно (но не менее чем на треть), имеются 2-3 существенные ошибки или 3-4 несущественные.
	Отметка «2»: работа выполнена меньше чем на треть, не приступил к выполнению работы.
	Тестирование.
	Критерии и нормы оценки обучающихся решать расчетные задачи .
	Отметка «5»: в логическом рассуждении и решении нет ошибок, указаны единицы измерения.
	Отметка «4»: в логическом рассуждении и решении нет существенных ошибок, допущено не более двух несущественных ошибок.
	Отметка «3»: в решении задачи есть 1-2 существенные ошибки, допускается существенная ошибка в математических расчетах.
	Отметка «2»: задача не решена или решена полностью неверно.
	Критерии и нормы оценки обучающихся за лабораторные и практические работы.
	Отметка «5»: (1)
	Отметка «4»: (1)
	Отметка «3»: (1)
	Отметка «2»: (1)
	Нарушения правил техники безопасности фиксируются учителем в тетрадях для  практических работ и учитываются при выставлении отметки.
	Отметка «5»: (2)
	Отметка «4»: (2)
	Отметка «3»: (2)
	Отметка "5" ставится, если ученик:
	Отметка "4" ставится, если ученик:
	Отметка "3" ставится, если ученик:
	Отметка "2" ставится, если ученик:
	Критерии (нормы) оценок по химии для обучающихся с ОВЗ .
	Оценка устного ответа.
	Оценка экспериментальных умений.
	Оценка умений решать расчетные задачи.
	Оценка письменных контрольных работ
	Оценка тестовых работ.

		2025-06-28T11:53:02+0300
	Новожилова Ирина Юрьевна
	Я являюсь автором этого документа




