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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pa3oBaTeNnbHbIX oprannzanusax Poccuiickoit dexepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
W3YYCHUS XUMUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKH Yy4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE 1IeNeil W3y4YeHHs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHCHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CAaMOCTOSITEIbHON  yuyeOHOM  JesATeIbHOCTH,  SKCIEPUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUN
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OILIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK €€ msydeHuro. CopepaHue CKJIAAbIBAETCSI U3 CUCTEMBI NOHATHI O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUIYECKOMN TMCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOTYyYEHHUS U3y4aeMbIX BEIICCTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAYyYHOMY 3HaHUIO U METOJaM M03HaHUs B Hayke. M3yueHune xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U yu4eOHO-HCCIIEJOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABUII O€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOW amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETECHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAUCHHE JIJIST PA3TMIHBIX BUOB IEATEILHOCTH,

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
ITOBCEJHEBHOM KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX I M3yYCHHUS XUMHUHU HA YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MMPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

Xumus, 8 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue; noj peaakiuei
Jlynuna B.B., AkuuonepHoe o0miectBo «M3aatenbetBo «IIpocBemnienuey
Xumus, 9 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u apyrue; noj peaakiuei
Jlynuna B.B., Akumonepnoe obmiectBo «M3natenscTBo «lIpocsemnienue»
Xumus, 8 kiacc, padbogas rerpanb / Epemun B.B., JIpo3nos A. A. Illumapesa I'.A.; mox
penakuueit Jlyanna B.B., Akiimoneproe obmiectBo «M3aarenberBo «JIpodar
Xumus, 9 kiacce, padouas terpans / Epemun B.B., JIpo3nos A. A. llunapesa I'.A.; mox
penakuueit Jlyanna B.B., AkiimonepHoe obmiectBo «M3aarenberBo «JIpodar
Xumus. 8 kinacc. Kontponbsabie 1 ipoBepounbie padoTel. DI'OC" Epemun B.B., [lpo3nos A. A.,
AxkumonepHoe obmiectBo «M3narenbctBo «/Ipodar
Xumust. 9 kinace. Kontponbsabie u ipoepounbie padotel. DI'OC" Epemun B.B., [lpo3nos A. A.,
AxkumonepHoe obmiectBo «M3narenbctBo «/Ipodar

METOAUYECKUE MATEPUAJIbI IJ151 YUUTEJIA

Metoandeckoe ocoore YMK «Xumus. 8 kmace» B. B. Epemun A. A. [Ipo3nos, 3.10.
Kepumor AkimonepHoe o01iectBo «M3marensctBo «JIpodar

Metoaudeckoe mocoore YMK «Xumus. 9 knace» B. B. Epemun, A. A. Ilposnos, 2.10.
Kepumor AkinonepHoe o01iectBo «M3marensctBo «JIpodar

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

- https://m.edsoo.ru, https://urok.apkpro.ru/, https://videoteka.apkpro.ru/ bu6mmoreka [JOK
- https://resh.edu.ru/subject/29/9/ Poccwuiickast 3neKTpOHHAsI [IKOJIA
— http://school-collection.edu.ru — eaunas koyekus UAPOBBIX 00pa30BATEILHBIX PECYPCOB
—  http://www.openclass.ru — «OTKpbITBIi KlIacC« CeTeBbIe 00pa3oBaTebHbIE COOOIECTBA
— http://www.researcher.ru - HurtepHer-mopran  «MccnenoBarenbckas — JIeSTEIbHOCTh
IIKOJIbHUKOBK
—  http://www.it-n.ru/ - ceTh TBOpYECKHUX ydUHUTETCH
—  http://www.profile-edu.ru — caiit npo¢puisHOTO 00yUeHHS
— http://festival.1september.ru — nemaroruueckuii popym: decTuBaIb MEIArOTHUECKUX HACH
«OTKPBITHIN YPOK»
—  http://www.prosv.ru — caiit usgarenbctBa «IIpocBereHue»
—  http://www.fipi.ru — ®enepanbHbIil ”HCTUTYT NMEIATOTUYECKUX H3MEPEHUI
—  http://www.edu.ru, http://www.edu.ru/abitur/index.php Poccuiickoe  oOpaszoBaHue.
®denepanbHbIi 00pa3oBaTENbHBIN TOPTAIL.
—  http://www.centeroko.ru — L{eHTp OIleHKH KauecTBa 00pa30BaHuUs
—  https://Ik-fisoko.obrnadzor.gov.ru - Nudopmannonnsrii moprana BITP
—  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog/ - Xumus. 8 Ki1.:
[Mporpamma. TemaTtndeckoe ¥ MOypOYHOE IUTAHUPOBAHUE C METOANICCKUMH
PEKOMEHIAIUAMH
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YelOBEKa. XMMHsS B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSIMHEHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMocCBs3b KOJIWYECTBa, MAcChl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHHUs. Kinaccudukamus XUMUYeCKUX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpPYIOBAHUEM, M3YyYEHUE U OMHCAHHE (U3MUYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MMPOBOJIOKH, B3aUMOJCICTBIE MeJla C KMCIOTOM) ABJIEHUH, HaOII0AeHNE
U ONUCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmenu (ll), usydenme crmocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NMPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUS
KHCIIOpO/a.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauMBo: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHIIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT UM mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipabiii 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YpaBHEHHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kucior. @u3ndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3loB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HENUTpalIu3alru, NOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CtpoeHue aToM0OB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOrO DJIEMEHTAa IO €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHUE, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKHX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
kartanu3e. IloHstne o XumHueckoM paBHOBecHU. DaKTOpPbI, BIMSIONIME HAa CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIOBUS MPOTEKaHMs pEaKMii HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILECTB, IpoLecca AUCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTUka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeneHu OoKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (pU3NYECKHe U XUMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynb¢ar-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-Tpymnmbel. OcoOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuil. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
dusznueckue M XHMMHUYECKHE CBOWCTBa, mnoiyudeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gpusndeckue U XuMU4YeCcKue cBoiicTBa. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxkcuppl yriaeposaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YTOoNbHAsS KUCIOTa U e
conu, uUX (U3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJyueHHE W mNpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAK O COEIUHEHMSX yIiepoja
(MeraH, »TaH, OSTWJEH, AaleTWICH, JTaHOJ, TJHIEPUH, YyKCycHas Kucnorta). Ilpuponnsie
UCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX MepepadOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOTOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX M HEOPTaHMUECKUX COCTUHEHHIA.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupone. OOmme mnpeacraBineHuss o0 okcune kpemuaws (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COCJUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yuyeHHEe XUMHUECKUX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX U POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, CoOOMpaHue, pacrlio3HaBaHNe
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETAJUJIbl U UX COCTUHEHUS.



MeTa/jibl M MX COEeTUHEHMS

OO0mas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMueckas CBSI3b M METAJUIMYECKas KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kanus. [Ipumenenne
IIEJIOYHBIX METAJIJI0B U UX COCAUHCHUM.

[IlenoyHo3emMenbHBICE METAUIBl MarHul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U KaJiblus. BaxkHenume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckue u XMMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, ruapokeuapl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIIOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCH/IA [IMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomip MpH XUMUYECKHUX OXKOTax U
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIIIOB, MIOJTMMEPHBIC MaTEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKJIHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMmIETKa, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBICE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOIO 0OLIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHOW MH(OpMaLUel 0 MepefoBbIX JOCTUXKEHHUAX U OTKPBITUAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBAPHUIICH C IO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHYECKHE MPEACTAaBICHHUS O  BELIECTBE M  XHMHUYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SX UYeJIOBEKa C MPHUPOJHON Cpenoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYpHI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHONH M HCCIEN0BATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUN W HENpUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaXeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 11eJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFO/ICHUS MPaBUJI OE30IaCHOTO MOBEACHUS TPU paboTe ¢ BEIIECTBAMM,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa 3KOJOTHYCCKUX MPOOJIEM H IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbLIACIAIOT 3HAYUMBIC IJIA (1)0pMI/IpOBaHI/I$I
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCTIOJIH30BaTh MOHATHUS U OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTHBHBIC, AeTyKTUBHBIC,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOJBI MO pe3yiabTaTaM MHpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, OTYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeacTaBIeHUsS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUs 3aJaBaTh BOINpPOCH (B XoJe auanora M (W) AUCKYCCHH) TO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALUI0 PE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIeHHMH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpe/ieieHe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIE 1eHCTBHUS:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 11enu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3a/laHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTHU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 KJjacce HpeaMETHBIC pe3y/bTaThl HA 0A30BOM YPOBHE JIOJIXKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuu COEIMHEHUs, PEaKLIUU Pa3JI0KEHUs, PEaKIIMK 3aMEIICHUs], peaKLIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJMKY JJISi COCTaBJICHHS (QOpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U APYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CJIOKHOE BELLIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, HOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUECKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJ€HHMS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMUYECKOW CBs3U (KOBAJICHTHAs, HOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHMS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB U MX
COEIMHEHUH B IPEJENax MaJbIX IEPUOJIOB U IJIABHBIX MNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINML;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTU OT HX CTPOEHHUS, BO3MOXKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/noBaHHEeM, a TakKe MpaBujia oOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KaUECTBEHHBIM COCTaB Pa3IMYHbBIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIIBHON NEATEIbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTH3allhi0, BBIABIEHUE MPUUMHHO-CIEICTBEHHbIX
CBSI3€M — JUISl W3YYEHHS! CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHHE, U3MEpEeHue, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 04.09.2024  https://m.edsoo.ru/ff0d210c
IToHsATHE O METONAX ITO3HAHUS B 1 bubnuorexa [JOK
XUMHH 06.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpATOpUH U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 11.09.2024  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CriocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
8 . PHMEP 18.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 20.09.2024  https://m.edsoo.ru/ff0d2a6c
XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2024  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 clHOKHBIE BELIECTBA 1 bubmorexa HOK
P B 27.09.2024  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YPIPHO® ¥4 02.10.2024  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumitecias popuya. Basiewrhocts 04.10.2024  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 09.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 11.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [JOK
Monspras macca 16.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 23.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 25.10.2024  https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK
mieerpatiovp 06.11.2024  https://m.edso0.ru/ff0d5708
peakuit
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
P ’ 08.11.2024  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0iIeHne u bubmorexa HOK
] B 13.11.2024 = https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2024  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 20.11.2024  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
POAG IPEAiEH : 22.11.2024 https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOblI MOJTYYeHHUsT KHCIIOpOoia B
23 JabopaTopum }I/’an OMBIMHerH(iTH bubmorexa [JOK
patop P ’ 27.11.2024  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U 29.11.2024  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TommBo (HedTh, yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CII0COOBI z:ro bubmorexa [JOK
P VxS, 04.12.2024  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonydenre u coOMpaHUe KUCIOpOaa bubmmorexa [JOK
! P poa, 06.12.2024  https://m.edsoo.ru/ffoddae?
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BenlecTBo. Haxoxenue B mpupose 11.12.2024  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [Ipumenenue Bogopoaa 13.12.2024  https://m.edsoo.ru/ff0d4ddo
29 [lonsITHE O KUCIIOTAX U COMAX bubmorexa [JOK
18.12.2024  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 20.12.2024  https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas pabota Ne 4 o Teme
31 «Hpon €HUE U EO6H aHue BOJOpOa bubmorexa HOK
i P AOPOE, 25.12.2024 https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOMCTB»
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. o 10.01.2025  https://m.edso0.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1Mo
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yDADHEHITIO peaitin 1 15.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 17.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 22.01.2025  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HaceieHHbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmorexa HOK
HICHHBIE pacTBOPAL 24.01.2025  hitps://m.edsoo.ru/ff0d5b40
MaccoBast 10Jis BeIIECTBa B paCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeaEHHOI MacCOBOM JT0yIei 29.01.2025  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» 31.01.2025 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccuUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 05.02.2025  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 07.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bubnmuotexa [JOK
HOMEHKJIaTypa 12.02.2025  https://m.edsoo.ru/ff0d67ca
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[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 14.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2025  https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 21.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa LOK
N YHEHI 26.02.2025 https://m.edso0.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 28.02.2025  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 05.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAaHUHU 07.03.2025 | https://m.edsoo.ru/00ad9ch?2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHEIE KJIaCCHI HEOPTaHUYECKHUX bubmmorexa LHOK
on P 12.03.2025  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IToHsTHE O bubmmorexa [IOK
' 14.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Teproanueckast cucTeMa XUMHUECKUX bubmnorexa [IOK
P 19.03.2025 @ https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 21.03.2025  https://m.edsoo.ru/00ada52¢c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54
snep. M3oTombl 02.04.2025  https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToOMOB 3JeMeHTOoB llepnoanueckoit bubmmorexa [IOK
PHOA 04.04.2025  https://m.edsoo.ru/00adaébc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 09.04.2025  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproauveckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 11.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATEITILHOCTh aTOMOB
58 XUMHYECKHUX DIIEMEHTOB/ bubnmorexa LOK
. 16.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
59 HMonnasg xuMmuueckas cBI3b bubmorexa [JOK
18.04.2025  https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudeckas bubnmnorexa [JOK
CBS3b 23.04.2025  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnnoreka [JOK
CBS3b 25.04.2025  https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCTICHb OKHCIICHIA 30.04.2025 | https://m.edsoo.ru/00adae28
63 OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakiuu 07.05.2025  https://m.edsoo.ru/00adb076
64 OKHCIINTE]IM U BOCCTAaHOBUTEIN bubmmorexa LOK
14.05.2025  https://m.edsoo.ru/00adb076
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KonTtponsnast padora Ne4 o reme

65 «CTtpoenne aToMa. XuMHUUYECKast 1 16.05.2025 ngi;j;f;igﬁ};% db4s6
CBSI3bY

66 PesepBublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
CHUCTeMaTH3aIvs 3HaHUI 21.05.2025  https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O0001ICHHE 1 1 bubnnoreka [HOK
CUCTEeMAaTH3aIusA 3HaHUI 23.05.2025 | https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHuil 28.05.2025 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 bubnnoreka [HOK
XUMUYECKUX emeHToB /], U. 04.09.2024  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 06.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHUYECKHX BEIECCTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 11 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 18.09 2024
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii o pa3IMYHbIM ITPU3HAKaM 20.09.2024  https://m.edsoo.ru/00adbchO
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorera [JOK
PCAKIUH. 25.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTHE 1 bubmorexa HOK
P ’ PRS B 27.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOM pPCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 02.10.2024 = https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccoruanuu. CUIbHBIC U clla0bIe bubmorexa LHOK
AMCCORTATIT. 04.10.2024  https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHHUsI peaKIuit bubmorexa OK
P peakd 09.10.2024  https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2024  https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeCTaBICHUN 00 bubmorexa HOK
P . 16.10.2024  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CONelt bubmmorexa [JOK
AP 18.10.2024  https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUI 23.10.2024  https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pemienne sKcriepuMEHTAIBHBIX bubmmorexa [JOK
25.10.2024  https://m.edsoo.ru/00addbfa
3a1auW»
KonrtponsHast pabora Ne2 o reme
17 «INEKTPOTUTHYECKAS TUCCOIUAITUS bubmorexa HOK
P AHCCOTTAIIEL 06.11.2024  https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX)
18 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 08.11.2024  https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHUE CBOMCTBA, MMOTyYEHUE bubmmorexa [IOK
> HOAYH ’ 13.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
YHCHTE €077 ’ 15.11.2024  https://m.eds00.ru/00ade348
U3y4YeHHE € CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKUX PEAKIUi, €CIIH OJIUH U3 bubmmorexa LIOK
PeAiIuiL, 8 20.11.2024  https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 22.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpHpo/ie. XUMUYECKHE CBOMCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnnoreka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 29.11.2024 = https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubmmorera LOK
. 04.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2024  https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEaKIINU 11.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA AIIEMEHTOB

08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 13.12.2024  https://m.edsoo.ru/00adeea6
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOYYCHUE U bubmorexa [JOK

> HOIYH 18.12.2024  https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
e 1Y 20.12.2024  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATBHBIX

32 oOpeHui. XuMHU4YECKOe bubmorexa [JOK
YAODPEHHH, ) 27.12.2024  https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe " bubmorexa HOK

P ord 10.01.2025  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocgaToB B

34 KauecTBE MUHEPATbHBIX YI0OpEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 15.01.2025  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E g ;H3£iec;ieIIXHMquCKHe bubmorera [JOK

PHPOJE, 17.01.2025  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 22.01.2025  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
24.01.2025  https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losryyeHue yrieKucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHAT- 29.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasbHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P B 31.01.2025 | https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 KpemHuuii u ero coequHeHN bubmorexa [TOK
P s 05.02.2025  https://m.edso0.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «BakHelIne HeMeTaIbl U 07.02.2025 | https://m.edsoo.ru/00ae0bf2
UX COEIUHEHUS
KonTponbnas padora Ne3 no teme
42 «Baxuelnme HeMeTaUIbl U UX bubmmorexa LHOK
12.02.2025 | https://m.edsoo.ru/00ae0el8
COEIMHEHNS
OO01mas xapakTepucThKa
XUMHAYECKUX IIEMEHTOB —
43 MeTauioB. MeTtayumnaeckasi CBA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 14.02.2025  https://m.edsoo.ru/00ae103e

pemérka. Pu3n4YecKue CBOMCTBA
METAJIOB



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 19.02.2025 @ https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MertauioB. Ciasel. Belunciienus 1mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P P ’ 21.02.2025 = https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 ITonsaTHE 0 KOPPO3UU METAIIIOB bubmmorexa [IOK
pp 26.02.2025  https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[enoumbie MeTaner 28.02.2025 | https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 05.03.2025 | https://m.edsoo.ru/00ael4b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 07.03.2025 | https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
s H 12.03.2025  https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUH 14.03.2025
59 JKEcTKOCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHHS 19.03.2025  https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmorexa IIOK
" A 8 21.03.2025  https://m.edso0.ru/00aelae8
YCTpaHECHHS
. bubnuotexa [JOK
54 A
JTIOMITHIH 02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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TUAPOKCH]IA 04.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeneso 09.04.2025  https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 11.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 16.04.2025
[IpakTuueckas pabora No 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJIbl U UX 18.04.2025  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Beruncnenus 23.04.2025  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HaHUI 25.04.2025
KontponbHast pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 30.04.2025
COETUHEHUS
63 BemectBa u marepuassi B bubnuotexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 07.05.2025  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 14.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 16.05.2025  https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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PesepBHelil ypok. O000IICHHE 1

66 1 bubmuoreka [JOK
CUCTEMATH3aNI 3HAHUI 21.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
CHCTEMATH3allHs 3HAHHUI 23.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHue u 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 28.05.2025 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPUJIOKEHUE
KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbBI

HTorosasi KOHTpoOJIbLHAA padoTa 3a Kypc 8 Kiacca

Yuenun 8 ki1acca

Bapuant 1.

1. YTo Takoe XUMHYECKHE SABJICHUS .

1) SIBneHus, B pe3yibTaTe KOTOPHIX U3MEHSIOTCS arperaTHOe COCTOSIHUE U COCTaB
BEILIECTBA.

2) SIBneHus, B pe3yabTaTe KOTOPHIX U3 OJHUX BEIIECTB 00pa3yroTCs IpyrHe.
3) SIBneHusi, B pe3ynbTaTe KOTOPHIX M3MEHEHUI BEIIECTB HE HAOII0AaeTCs.
2. B kakoM psiiy pacnoJiokeHbl TOJbKO CJI10KHbIE BelecTsa?

1) S, Al, N2

2) HNOs, CaO, PH3

3) CO2, Fe, H20

4) Si, P4, Fe203

3. OnpeaesuTe 3J1€MEHT, €CJIM B ero atome 20 3J1eKTpOHOB:

1) AnromuHuUM 3) Cepa

2)Heon 4) Kanpuuit

4. Yemy paBHA OTHOCUTEJbHAsA MoJieKyasipHas macca K2SOa:

1) 174 3) 504

2) 126 4) 185

5. B kakoM psiy noc/1e10BaTeJbHO PACHO010KeHbI (OPMYJIbl OCHOBAHMS, KHCJIOTHI,
OCHOBHOI'0 OKCH/a, COJIN

1. SO2, KHS, Ca(OH)2, MgO

2. KOH, HCI, FeO, NazPO4

3. Cu(OH)CI , CO2, HNO3z, MgO, Ca(HCO3)2

4. ZnS04, NaOH, HNO3, BaO

6. B xakoM psay mocje10BaTeIbHO PacioJioKeHbl (POPMYJIbI BeIECTB,
00pa30BaHHBIX COOTBETCTBEHHO HOHHOM CBSI3bI0, KOBAJICHTHOM MOJISIPHON M KOBAJIEHTHOM
HeNoJIAPHOM

1) HCI, CuO, N



2) BaO, Hz2S, CO2

3) Al4sCs, Hz, BaO

4) CaO, NHg, O

7. 1an psig coefuHEeHU XJopa:

ClO, KC1, HCIOs, Cl.07, HC1
Yucs10 coequHeHnid, B KOTOPBIX XJIOP NMPOSABJIAET CTeNeHb OKUCJIeHus -1, paBHO:
a)4 0)3 B) 2 1
8. YcranoBuTe COOTBETCTBHE:

A. peakuus pas3ioKeHUs

b. peakius o6mena

B. peakmus 3amerienus

I'. peaknus coenMHEHUS

1) MgCO3=CO2+ MgO

2) 3CuO + 2Al = 3Cu + Al203

3) 2NO + 02 = 2NO>

4) BaCl, +NaxSO4 = BaSO4 + 2NaCl

A b B r

3aganue nmo BbIOOpY:
9*. Tlo ypaBuenwuto 4P + 50, —> 2P,0s Beruncnure maccy okcuaa pocdopa (V), ecnu
KoraecTBO (ochopa 2 MoIb.

10*. Hanmummte ypaBHEHUsI pEaKIlHid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBHTH
cnexyromue npespamenus: FeSOs — Fe(OH)2, — FeO

IIpomexyTouyHas aTTecTanMsA 0 XUMHH 32 Kypc 8 ki1acca
Hrorosasi koHTpOJILHAsI padoTa 3a Kypc 8 kiacca

Yuyenun 8 ki1acca
Bapuant 2.




1.Y1o0 Takoe pusuvecKkue siBJICHUS:

1) HBJ’ICHI/IH, B pE3YJIbTATC KOTOPBIX U3BMCHAKOTCA arp€raTHo€ COCTOSIHHUE U COCTAaB
BE€IICCTBA.

2)SIBnenusi, B pe3ysibTaTe KOTOPHIX U3 OJHUX BEIIECTB 00pa3yroTCs ApyTHeE.
3)SBnenus, B pe3yibTaTe KOTOPHIX U3MEHEHU BEIIeCTB HE HAOII0AaeTCs.

4)SBnenusi, B pe3ysbTaTe KOTOPBIX U3MEHSIOTCS pa3Mepsl, (hopMa Tell WIH arperaTHoe
COCTOSTHUE BEILIECTBA, HO COCTAB UX OCTACTCSI IOCTOSTHHBIM.

2.B kakoM psi1y pacnosiozeHbl TOJbKO MPOCThIE BemecTBa?
1) S, Al, N2

2) HNOs, CaO, PH3

3) CO2, Fe, H20

4) Si, P4, Fe203

3.0npenenanre 3JIeMEHT, €CJIM B €ro aToMe 6 3JIeKTPOHOB!

1) Harpuit

2)Vraepon

3) Maprasnerg

4) Bpom

4. Yemy paBHa OTHOCUTEIbHasi MoJieKyasipHast macca Mg(NOs)2:
1) 274 3) 148

2) 96 4) 384

5. B kakoM paAy mocjieAoBaTeJibHO PACIIOJI0KCHBI (l)OpMy.]'lbl KHCJI0TbI, KHCJIOTHOI'O
OKCHAa, COJIM U OCHOBAHUHA

1. HCI , SO,, CaCO3 , KOH

2. Ca(OH)2, MgO, KHS , CO2

3. HNO3, BaO, NaxS0Os, Ca(OH):

4. NaOH, HCN, Al203, K2S

6. B kxakoM psay mocjie10BaTebHO PacoJioKeHbl GopMyJIbI BellecTB,
00pa30BaHHBIX COOTBETCTBEHHO: KOBAJICHTHOM HENOJISIPHON, HOHHOW U KOBAJICHTHOM
MOJIAPHOH CBA3BIO

1. HCI, CuO, N

2. O, KBr, NHs

3. NaOH, HCN, BaO

4. BaO, H:S, CO2

7. 1aH psig coeAUHEHU cepbl:

SOg, H2SOg4, K2SOs3, SOs, H»S



Yucs10 coeqnHeHN i, B KOTOPBIX XJIOP NPOSBJIAET CTeNeHb OKUCJIeHus +4, paBHO:
a)4 0)3 B) 1 r)2
8. YcranoBuTe COOTBETCTBHE:

A. peaknust oOMeHa

b. peakmus paznoxxeHus

B. Peaknus coequuenus

I'. Peaknuus 3amenieHus

1) CaCO3=CO2+ CaO

2) CuO + H2=Cu + H20

3) 2NO + O2 = 2NO2

4) NaCl + AgNOs = NaNOgz + AgCl

A b B r

3ananue mo BLIOOpY:

9*. Tlo ypaBuenuto N2 + 3H> —> 2NH3 BeraucianTe Maccy aMMuaka, €CJid KOJTHIECTBO
azoTa 3 MOJb.

10*. HanuruTe ypaBHEHHsI PEAKIIUiA, C TOMOIIBIO KOTOPHIX MOKHO OCYIIIECTBUTh
crnenyromrue npesparierus: Na — NaOH — Cu(OH):

Hrorosasi KOHTpOJIbHAsI pa00oTa MO XUMHH JIs1 00y4yaomuxcs 9 Kiacca

HNHCTpYKIMSA 110 BHINOJHEHUIO PAOOTHI.

Ha Brimonnenue ntorosoit padoTsl o xumuu jnaetrcs 40 munyt. Pabora cocrout usz 10
3a7JaHUN.
CoBeTyeM BBINOTHATH 33JaHUSI B TOM MOPSAKE, B KOTOPOM OHU JaHbl. baljibl, mogy4yeHHbIE
Bamu 3a BeIIOSTHEHHBIE 33jaHKs, CyMMHpYIOoTcs. [locTapaiiTech BBIMOTHUTH KaK MOXKHO OOJIbILE
3aJlaHui 1 HaOpaTh HAaMOOJIbIIIEE KOJIMYECTBO OAILIIOB.

Bapuanr 1.

IIpu BhInOTHeHNHU 3a1aHuil 1-2 BbIOepuTe NPaBHIIbHbIC OTBETHI M 3alIUIINTE BHIOPaHHbIE
nM(ppsI B NOPSAAKE BO3PACTAHUS.




1. B paay 371eMeHTOB KpeMHHII —> aTIOMUHUH —> MarHui
1) yBenMUMBaETCS YUCIIO SIEKTPOHHBIX CIIOEB B aTOME

2) yMEHBILAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM CJIO€ aTOMa
3) yMeHbIIAeTCs CTENEHb OKUCIEHUS B BBICIIMX OKCUAAX

4) ociabeBaroT METAUTMYECKUE CBOMCTBA

5) yMeHbIIaeTCsA paguyc aToma

2. A30T- pocToe BelecTBo:

1) siBIISIETCSI TA30M

2) OTHOCHUTCS K METaJlIlamMm

3) pacTBOpsieTCA B BOJIE

4) B OOBIYHBIX YCIOBUSX XUMHUYECKU UHEPTEH

5) cocraBHas 4acTh 000JI0YEK PACTUTEIIBHBIX KIETOK

B 3aganusx 3-5 ycraHoBHTe COOTBETCTBHE M 3aNIMIINTE B Ta0IuIy UH(PHI BHIOPaHHBIX
BaMu 0TBeTOB. Lludpsl B oTBETE MOryT NOBTOPATHCS.

3. YcTraHoBHUTE COOTBETCTBHE MEXKTY cxeMoii npespamecHusi U UBMCHCHUEM CTECIICHU
OKHCJIEHHSI BOCCTAHOBHTEJISI B HEM.

CXEMA CTEMEHN OKMCAEHMS
A) SO, + Pb0, —> PbSO, 4 43
B) SO, + H,0 + KMnO, — hHd —2
= H2SO4 5 MnSO4 + KZSO“ 2) é — g
B) SF, + HI— H,S + I, + HF e
3 Y—3
+7 +2
495 — 3
+6 -2
5)5 — 9

4. YcTaHOBHTE COOTBETCTBHE MeK1Y BellleCTBOM U peareHTaMu, ¢ KOTOPbIMU OHO MO KeT
BCTYNATh B PeaKUHIo.

BELLIECTBO PEATIEHTHI

A) nuTHia 1) P,O;, KCI

B) oxkcupg cepsr (VI) 2) H,0, Cl,

B) ruapokcun 6apus 3) HNO,;, NaOH
4) H,0, K,O

5) H,S0,, NH,NO,

5. YcranoBuTe cooTBeTCTBHE MEXKAY (popMy/IaMu HUTPATOB U POAYKTAMH HUX
Pa3JI0KeHH.

dbopmyIIBI coneit MPOAYKTBI Pa3JI0KEHUS
A) KNO3 1) Ag, NO2, 02
B) Cu(NO3)2 2) Cu, NO2, O2

B) AgNO3 3) CuO, NO2, 02



4) KNO2, 02
5) Ag20, NO2, 02

B 3apanmsx 6-10 3anummTe cCHAYaJI1a HOMeP 3alaHUs, 4 3aTeM pellleHre U OTBET K HeMy.

6. lana cxema npespamieHuii: Hanummure MoJsieky/IsipHble ypaBHEeHUsI peaKuuid, ¢
NOMOIIBI0O KOTOPBIX MOKHO OCYILIECTBUTH YKa3aHHbIe IpeBpamenus. Liast Bropoi
peaKuMu COCTaBbTe COKPALllCHHOe HMOHHOE YPABHEHHeE.

Fe —» X —25 Fe(OH), —— FeO.

7. MpaMop — SBISETCS OJHUM U3 CaMbIX MOMYJISIPHBIX MPUPOAHBIX KaMHEH, MU3BECTHBIX BO
BcéM mupe. JIroau Mo0yIOTCS 1 BOCXHIIAIOTCS (PaHTACTHYECKON KPacoTOW M3MIEIHHA U3 Mpamopa
Ha MPOTSKEHUH MHOTHX BEKOB. LIeHHOCTh ompezensercss ero HeoObIYHOM CTPYKTYpOii, OoraThiM
MHOT000pa3ueM LIBETOBOM I'aMMbI U HEMOBTOPUMOCTBIO PUCYHKA, 3TO JIENAET €r0 YHUKAIbHBIM.
Mpamop cnaBUTCS CBOEM JOITOBEYHOCTBIO, MPOYHOCTBIO, CTOMKOCTBIO K Iepernajaam
TEMIEPATyp U BIAXKHOCTH. MpamMop COCTOMUT U3 KaJIbLIUTA C IPUMECAMU APYTUX MHUHEPAJOB, a
TaK)Ke OpPraHWYeCKUX coeauHeHui. [Iprumecu pa3nnyHoO BIMAIOT Ha Ka4€CTBO MpaMopa, CHUXKas
WIM TOBBIIIAS €ro JAeKopaTMBHOCTh. OKpacka, TaKKe 3aBUCUT OT npumeceil. bosibiimHCTBO
LBETHBIX MPaMOPOB UMEET NECTPYIO WM MOJOCYATYIO OKpacKy. OKCHJ Keje3a OKPalluBAET ero
B KPACHBIH I[BET, BBICOKOAUCIIEPCHBIN CYJIb(U jKele3a — B CUHE-YEPHBII, jKeIe30coAepKallne
CUJIMKAThl— B 3€JEHBIN, IUMOHUT (TUAPOKCUIBI XKele3a) U KapOoHAaThI kKelle3a U MapraHiia — B
*kénteie u Oyprie ToHa. Ceprie, Toy0oBaThie U YEPHBIC I[BETA MOTYT OBITH OOYCIIOBIIEHBI TAKXKE
npuMecsiMu OuTymMOoB unu Tpaduta. Hanummure xumuyeckyio d¢opmyay mpamopa u
paccyuTaiiTe MaccOBYIO J0JII0 yIJiIepoja.

8. BblumcauTe mMaccy ocaaka, odpasywouerocsa npu cauBanuu 200 r 20% -ro pacrBopa
THIPOKCH/IA HATPHUS C PACTBOPOM, COJEPKANIMM U30BITOK cyiabdara meau (I1).

9. Ha 3aHATHAX XWMHYECKOTO KpPYKKa YdYalIlHecs HCCIENIOBAIN OCECIBETHBIA IMPO3pauyHbINd
pactBop. PactBop pasmenunu Ha ne mopuuu. K mepBoil mopuum HCCIEyeMOro pacTBopa
00aBWIIM pacTBOp KapOOHaTa HATPHS, TIPH ITOM BBIJICIIIICS Ta3 0€3 IBETa U 3armaxa, B KOTOpOM
ropsmas JyuyuHka racHer. Ilpu no6aBneHun HuUTpaTa Gapus KO BTOPOM MOPLUHU HCCIEyeMOro
pacTBopa  oOpa3oBajicsi  OcaZoK  0enoro  I[BeTa, HEpPAcCTBOPUMBIH B  KHUCJIOTax.
Onpenennre cocraB BelecTBa, 00pasyloIIero MCCaeAyeMblil pacTBOp, W 3alHIINTE €ro
HazBaHue. CocTaBbTe Ba yPAaBHEHUS PeaKlUii, KOTOpbIe ObLIH NMPOBeJeHbl YYAIUMHUCS B
npouecce ero pacrno3HaBaHMs.

10.CocraBbTe ypaBHEHHUS PEaKIUil, COOTBETCTBYIOIINE CICAYIOIIMM CXeMaM U OMPEISITUTe TUTT
KaXJIOH peakiuu. B OKHCIMTENFHO-BOCCTAHOBUTEIBHON PEAKIMU ONPEACTUTE OKHUCIUTEIb H
BOCCTAHOBHTEITh, TPOIIECCHI OKUCICHUS M BOCCTAHOBIICHHUS:

a) HCl->H;—Cu

1) - peakmus ;

2) - peaxius

6) H.O—[1H>—»>HCI—>MgCl>
1) - peakius ;
2) - peaKxIust ;
3) - peakuus




Bapuanr 2.

IIpu BbINOTHEHWHU 3aaHuil 1-2 BbIOepHUTe NPaBUIbHbIE OTBETHI M 3aNUIINTE BHIOPAHHbIE
uu(psI B OPs/IKe BO3PACTAHUS.

1. B psaay 3J1eMeHTOB JUTHIT —>0epuyinii —> 6op

1) yBeIMYMBACTCS YUCIIO JIEKTPOHHBIX CJIOEB B aTOME

2) yMEHBILIAETCS YUCIIO 3JIEKTPOHOB BO BHEIIIHEM CJIOE aToMa
3) yMeHbIIaeTCs 3IEKTPOOTPULATENIBHOCTD

4) ocrabeBaroT METAJUIMUECKHUE CBOICTBA

5) yMeHbIIIaeTcs painyc aToma

2. BoiOepure BepHbIe CYK/ACHUS:

1) Mosoko sIBJII€TCSl YUCTHIM BELLIECTBOM

2) XJop- SIOBUTHIN ra3

3) Kucnopoa 1 030H SBJISIFOTCS aJLIOTPOITHBIMU opMaMu

4) MeToi0M BBITECHEHHS BO3lyXa B OTKPBITBINM CTakaH HENlb3s1 cOOpaTh yrIIeKUCIbIN ra3

5) Otxo/51, 00pa3yroumecs Mpyu NCIOIH30BAHUN METAIUTHYECKOTO HATPHUSI, YHHUTOXKAIOT BOJOH

B 3aganusx 3-5 yctaHoBHTe COOTBETCTBHE M 3aNUIIUTE B Ta0IHIy HU(PHI BLIOPAHHBIX
BaMu 0TBeTOB. L{lu(pbl B 0TBETE MOI'YT NOBTOPATHCS.

3. YcraHoBuTeE COOTBETCTBHE MEKAY cxemMoi npeBpamecHusd 1 UIBMCHCHHUEM CTCIICHHU
OKMCJIEHHSI OKHCJIUTEISl B Heil.

CXEMA CTEITEHb OKMCJIEHUA
A) CO2 + Mg = MgO + CO 1) C(0)------- C(-4)

b)Al + C = Al4C3 2) C(+4)----C(+2)
B)C+C0O2=CO 3) C(-4)-----C(+4)

4) C(+2)-----C(+4)
5) C(0)------- C(+2)

4. YCTaHOBHTE COOTBETCTBHE MEKAY BEMIECTBOM M peareHTaMu, ¢ KOTOPbIMHA OHO MOYKET
BCTyIIaTb B p€aKUulo.

BEILIECTBO PEATEHTBI
A) okcu KanbIus 1) NaNO3, SO2
b) cepnas kucnora 2) Br2, KOH
B) munk 3) CO2, H2S

4) NaOH, K2CO3



5. YcraHoBHTe COOTBETCTBHE MKy PearnpyoluMHi BelleCTBAMHM M MPOAYKTAMHU
peaKuuu.

pearupyronme BeecTra MIPOJIYKTHI PEaKIHH

A)Fe + CI2 ------- 1) FeCI3

b) Fe + HCI------- 2) FeCI2

B) Fe + CuSO4 ------- 3) He B3aUMO/IEHCTBYIOT
4) FeCl2 + H2

5) FeSO4 + Cu
B 3apanusx 6-10 3anumuTe cHAYAJa HOMeP 3aJaHusl, a 3aTeM pellieHne U 0TBET K HeMYy.
6. lana cxema npeBpamennii: Hanummre MosieKyJIsIpHbIe YPABHEHUS] PeaKkuuid, ¢

MOMOIIBI0 KOTOPBIX MOKHO OCYHICCTBUTDb YKa3aHHBIC IIPEBpPalllCcHU. I[.]'Iﬂ TpeTbeﬁ
P€aKIHH COCTABbTE COKPAIICHHOC HOHHOC YPABHCHHUE.

Cu- _ CuSO4 FeSO4 Fe(OH)2 FeO
—> — —> —

7. Ilmmesasi cona, (OukapOoHAT HATPHsL, HATPUM ABYYIVIEKUCIbIN) — KHCHas COJb YTOJbHOU
KUCIOTHl U1 HaTpusi. OOBIKHOBEHHO MPEICTaBIsIET COOON MEIKOKPUCTAUIMYECKUH MOPOIIOK
Oenoro npera. Mcnonb3yercss B MUIIEBON MPOMBIIUIEHHOCTH, B KyJIWHapuu, B MEAMLMHE Kak
HEUTpaIn3aTop OXKOTOB KOXXKHU W CIM3UCTBIX O000JOYEK YeOBeKa KHUCIOTaMU U CHMKEHUS
KHUCJIIOTHOCTH JKENyJJOYHOI'O COKa,B XUMHMYECKOW MPOMBIIIJIEHHOCTH — JJIs1 TPOU3BOJICTBA
KpacuTesiel, MeHOIUIACTOB U IPYTUX OpraHN4eCKUX MPOAYKTOB, PTOPUCTBIX PEAKTHBOB, TOBAPOB
OBITOBOM XWMUH, HAIOJHUTENEH B OTHETYIIUTENsX, JUId OTAENCHHMs AMOKCUIA YIJIepoAa,
CepOBOJIOPOJA U3 ra3oBbIX cMeceil. CBOe Ha3BaHUE — «CO/a», BELIECTBO MOIYYHUIIO OT Ha3BaHUS
pacTeHHsl COJITHKA COOHOCHAS, 30J1a KOTOPOT'O SIBJIAJIach HCTOYHUKOM JTOOBIYH COJIBI.

Hanumure xuMu4yeckyw ¢opMyJy NHMINEBOH COAbl M PACCYUTANWTE MACCOBYI [10JII0
yrjepoaa B Heu.

8. Beruncaiure Maccy ocajka, oopasywomerocsi npu caiupannu 200r 12.25 %-noro pacrsopa
CepHON KNCJI0THI M U30bITKA PACTBOPA HUTPaTa dapusi.

9. Oxcua, UMENMI TBEpAOEe arperarHoe COCTOSIHME, pacTBOpHIM B Boje. [lomyueHHBbIH
pacTBOp pa3ienwid Ha JBe yacTu. [Ipu noOGaBieHHM B OJHY M3 NMPOOUPOK TpaHyl IMHKA
HaOII01aTH BBIJIENICHUE Ta3a, a B IPYroi mpoOupke mpu 100aBIeHUH pacTBOpa HUTpaTa cepedpa
00pazoBaJics KENTHIM OCaJOK. YcTaHOBUTE (OPMYJy HEU3BECTHOI0 OKCHAA M COCTaBbTe
YPaBHEHHUS pPeaKLMid.

10. CocTaBbTe ypaBHEHHS peakiliii, COOTBETCTBYIOIIHE CICIYIOIIUM CXeMaM U OINPEIIEITUTE THII
KXo peaknud. B OKHUCIUTENHHO- BOCCTAHOBHTEIBHON PEaKIMK OMPEACTUTE OKUCIUTEIb U
BOCCTaHOBHUTEIIb, MPOLIECCH OKUCIICHUE  BOCCTAHOBIICHHE. ;

a) HCl—->H2—Cu

1) - peakmus ;

2) - peakuus



https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D1%8B%D0%B5_%D1%81%D0%BE%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0

6) K—» KOH —»?—AgCl
1) - peakuus
2) - peaKius

3) - peaKiusi
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