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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XUMHH Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa30oBaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU IPEenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHbIX opranu3anuix Poccuiickoit denepanmu.

[IporpaMmMa 10 XWUMUU AaéT TPEICTABICHHE O IENSX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeIbHOE NIPEIMETHOE COJEpPKAHUE, IPETyCMATPUBAET paclpeesieHue ero mo Kjaccam u
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIseT KOJIMUYECTBEHHbIE
M KAUYECTBCHHBIC XAapaKTEPUCTUKU COJACPKAHUSA, PEKOMEHAYEMYK IOCIEA0BATEIbHOCTD
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
nporiecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuxcs, ONpeaesieT BOSMOXKHOCTH TpeaMeTa JUis
peanu3anuu TpeOGOBaHUM K pe3yabTaTaM OCBOCHMS] OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YpOBHE I1eJeil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHON
JEeSITEILHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COIEPIKAHMSL.

3HaHUE XUMUH CITY’KUT OCHOBOH 7151 (HOPMUPOBAHMSI MUPOBO33PEHHSI 00YYaIOLIEerocs, ero
NPECTAaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (HOPMUpPYyEMbIe XUMHEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHEHHUS.

N3yuenune xumun:

CIOCOOCTBYET pean3aliu BO3MOKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATLHOW TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHON  y4eOHOH  JesATeNbHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JETENHHOCTH;

3HAKOMHUT CO CHEeNM(PUKON HAyYHOTO MBIIIJICHHS, 3aKJIAJbIBAET OCHOBBI II€IOCTHOTO
B3IJIAIa HAa €IUHCTBO TPUPOABI M  YENOBEKa, SBISETCS  OTBETCTBEHHBIM  DTaIllOM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAyYHON TPAMOTHOCTH 00yUaroIuxcs;

crocoOCTBYeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOH BKJaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlanHble HampaBieHHUs B OOy4YE€HUM XUMHUHU 00€CIEeUMBAIOTCS CIEeUU(PUKON coaep:KaHus
y4eOHOTo TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpa)KeHHEM
0a30BOI HAyKH XMMUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kpr XUMHHU Ha YPOBHC OCHOBHOT'O O6H_ICPO 06pa303aH1/1;1 OPHUCHTHUPOBAH HAa OCBOCHUC
06y‘I310H.[HMHCSI CHUCTCMBbI IEPBOHAYAJIbHBIX MMOHATHH XUMHH, OCHOB HeopFaHquCKOﬁ XUMUU U
HCKOTOPBIX OTACJIbHBIX 3HAYUMBIX MOHATUN oprT: AHUYECKON XUMUU.

CrtpykTypa coiepxaHHusi IpOorpaMMbl 10 XMMHUU c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI TOHATUN O XuMUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAO0BATEIBHOIO Pa3BUTUS 3HAHUH Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUIN Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUSI;
— Ilepuonnueckoro 3akoHa /[[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUYEHHUS O CTPOEHUHU aTOMA U XUMUYECKOU CBSI3H;

— TPEICTaBICHUI 00 IEKTPOIUTUICCKON TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCA HAa OCHOBE ODMIIMPHUYECKHM IIOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPaAKTUYECKOr0 IIPUMEHEHHUS U MTOIYyYEHUS U3y4YaeMbIX BEILECTB.

OcBoenue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HaydyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3ydueHne xumun
IPOMCXOOUT C MPUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

HpI/I HU3YUCHUU XUMHUHU ITPOUCXOAUT (I)OpMI/IpOBaHI/Ie 3HAHWH OCHOB XMMHUYECKOM HAYKH KakK
obnactu COBpPCMCHHOI'O €CTCCTBO3HAHMA, HpaKTH‘lCCKOﬁ JACATCIIbHOCTHU YCJIOBEKA W KaK OJHOI'O
N3 KOMIIOHCHTOB MPIpOBOP'I KYJIbTYPBHI. 33,[[8.‘{8. yqe6Hor0 npeamMeTra COCTOUT B (I)OpMI/IpOBaHI/II/I
CHCTEMBl XHUMHUYCCKHUX 3HAHUM — Ba)KHEUIIIHX q)aKTOB, HOHﬂTHfI, 3aKOHOB W TCOPCTHUYCCKUX
HOHO)K@HHﬁ, HAOCTYIIHBIX O6O6H_I€HI/II71 MHPOBO33PCHYCCKOTO XapaKTepa, A3blka HAYKH, B
HpI/IO6III€HI/II/I K HaAY4YHBIM METOJiaM MMO3HAHUA IIPU U3YUCHHUHN BCUICCTB U XUMHUYCCKUX pCaKHI/Iﬁ, B
q)OpMI/IpOBaHI/II/I U PpPa3BUTHHU I1IO03HABATCIbHBIX y'MCHI/Iﬁ n ux IPHMCHCHHUU B y‘IC6HO'
IM03HABATCILHON U y‘I€6HO'HCCHCIIOBaT€HBCKOﬁ ACATCIIbHOCTH, OCBOCHUU IIPAaBUJI 0e30I1acHOro
06paH_[eHI/I$I C BCIICCTBAMHU B HOBCGﬂHCBHOﬁ JKHU3HU.

[Ipy m3ydyeHMH XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

—opMupoBaHUE HMHTEIUIEKTYyaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSATHUIO PEIICHUM, CIIOCOOHOW aJanTUpOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—HaIlpaBJICHHOCTh OO0Y4YeHMs] Ha CHCTEMaTHYeCcKoe NpHuoOIleHne oOydaroluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(GopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUM;

—o0ecrie4yeHre YCJIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYyYaIOIUMUCS OIbITa
Pa3HOOOPA3HON NEeATENTLHOCTH, TMO3HAHUS M CaMOIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUIsl Pa3IMYHbIX BUJOB JAEATEIbHOCTH;

—opMmupoBanue o601mIei (HYHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH U OLICHMBATH SIBICHUS OKPYKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBIE MNPH H3YYEHUH XUMHH, TNPUMEHATh MX TMpPH peleHuH npobieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— opmupoBaHue y 00yJarommxcs TyMaHUCTUYECKUX OTHOIIEHUH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHUHU i BBIPAOOTKM JKOJOTHYECKH I€1eCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenbl;



— pa3BUTHE MOTHBAIIMHU K 00YYCHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JalbHEHIIero o0yueHusl.

OO01ee yuCiIo 4acoB, OTBEAEHHBIX IS M3YYEHMs] XMMHM Ha YPOBHE OCHOBHOI'O OOLIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezent), B 9 kimacce — 68
4acoB (2 yaca B HEJIENIO).

YYEBHO-METOJIMYECKOE OBECIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJ151 YYUEHUKA

Xumus, 8 kiace/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u npyrue; o peaakiuen
Jlynuna B.B., Akiinonepuoe obmiectBo «M3narensctBo «IIpocBerieHue»
Xumus, 9 kinace/ Epemun B.B., Ky3smenko H.E., JIpo3noB A. A. u npyrue; moa peaakiuen
Jlyauna B.B., Akunoneproe o6mectBo «M3maarensctBo «IIpocBemenuey
Xumus, 8 kiace, padbovas terpans / Epemun B.B., [lpo3noB A. A. [llumapesa I'.A.; mox
penakuueit Jlynuna B.B., Akimonepnoe o0miectBo «M3aarensctBo «JIpodar
Xumus, 9 knace, pabouas rerpanas / Epemun B.B., Jlpo3nos A. A. [llumapesa I'.A.; mox
penakuueit Jlynuna B.B., Akiimoneproe o0uiectBo «M3aarenbctBo «Jpodar
Xumus. 8 knacc. Kontponsasie u npoBepounbie padotel. PI'OC" Epemun B.B., [lpo3nos A. A.,
Axnmonepnoe obiectBo «M3natenscTBo «podar
Xumus. 9 knacc. Kontposasasie u npoBepounbie padotel. DI'OC" Epemun B.B., [lpo3znos A. A.,
Axnmonepnoe obmectBo «M3natenscTBo «podar

METOAUYECKUE MATEPUAJIBI IJI51 YYUTEJIA

Meroanueckoe nmocoore YMK «Xumus. 8 kirace» B. B. Epemun A. A. JIpo3nos, 3.10.
Kepumos Axinonepnoe obiectBo «M3narensctBo «podar

Meroandeckoe nmocoore YMK «Xumus. 9 kirace» B. B. Epemun, A. A. [Ipo3nos, 2.10.
Kepumos AximonepHoe obiectBo «M3narensctBo «Jpodar

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

- https://m.edsoo.ru, https://urok.apkpro.ru/, https://videoteka.apkpro.ru/ bubmmoreka [JOK
- https://resh.edu.ru/subject/29/9/ Poccuiickasi 37€KTpOHHAs IIKOJIA
— http://school-collection.edu.ru — eaunas KoJuteKus TUPPOBBIX 0OPA30BATEIBHBIX PECYPCOB
—  http://www.openclass.ru — «OTKpBITBIN KTacC« CeTeBbIe 00pa3oBaTeIbHbIE COOOIIECTRA
—  http://www.researcher.ru - Hurtepuer-nopran  «MccrenoBaTenbckas  JIesITEIbHOCTh
IIKOJIbHUKOBK
—  http://www.it-n.ru/ - ceTb TBOpYECKHUX y4HTEINCH
—  http://www.profile-edu.ru — caiit npo¢uibHOTO 00yUeHHS
— http://festival.1september.ru — nenaroruueckuii popym: decTuBanp neraroruuecKux MaeH
«OTKpBITBIN YPOK»
—  http://www.prosv.ru — caiit uznarenbctBa «IIpocBemeHues»
—  http://www.fipi.ru — ®enepanbHbIil HHCTUTYT MEIATOTUYECKUX H3MEPEHUH
— http://www.edu.ru,  http://www.edu.ru/abitur/index.php Poccuiickoe  oOpazoBanue.
®denepanbHbIi 00pa30BaTEIbHBIN TTOPTAI.
—  http://www.centeroko.ru — I{eHTp orieHKH KadyecTBa 00pa30BaHHUsI
— https://Ik-fisoko.obrnadzor.gov.ru - Nudopmannonnsiii moprana BITP
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—  http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog/ - Xumus. 8 ki.:
[Iporpamma. TeMaTndeckoe U MOypPOUYHOE MJIAHUPOBAHUE C METOJUYECKUMU
peKOMeHI[aI_[I/ISIMI/I

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3YNbTaThl OCBOEHHMS IPOTrPaMMbl OCHOBHOIO OOLIEro 0oOpa3oBaHMs
JOCTUI'alOTCA B XOI€ 06yquI/151 XUMHHU B €JUHCTBEC yqe6H01>i ¥ BOCIIUTATEIILHOM JACATCIIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMU U  JYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6IIICCTBC IpaBujiaMM U HOpMaMu IOBCACHUSA U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALIUN 00yUarOIUXCS.

JImaaocTHBIC pE3yiabTaThl OTPAXKAIOT T'OTOBHOCTH 06yqafonmxcs1 PYKOBOACTBOBATLCA
CHUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACUIMPEHHE OMNbITa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

LIEHHOCTHOI'O OTHOILIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJIe/IMI0, NOHUMAaHMs 3HAYeHUs XMMHUYECKOM HAyKH B JKU3HHM COBPEMEHHOIo OOILIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpMaLueill O MEepeoBbIX JOCTUXKEHUSAX U OTKPBITHUIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoWcTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIUTAHUS

NpeaACTaBIICHHUA O COLOHWAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIICHUHA B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, y4yeOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKOM M JPYTUX BHUJAX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOHM JIeITEIbHOCTH MPU BBITOJHEHUM Y4eOHBIX, IIO3HABATENBHBIX 3aJ1a4, BBIOJHEHUU
XUMHYCCKUX SKCIICPUMECHTOB, CO3AaHNN y‘~I€6HI)IX IMPOCKTOB, CTPEMJIICHUS K B3aMMOIIOHUMAHHWIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLEHMBATh CBOE
MOBEACHHUEC U IIOCTYIIKHM CBOHMX TOBapHIHCﬁ C MO3HMIHWHU HPABCTBCHHLIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIIEICTBUI MIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  MPEJACTABICHMS O  BEUIECTBE M XMMHMYECKOM  peakuuw,
COOTBCTCTBYHOIIIME COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKHM U COCTABJIAIOIIUMC OCHOBY JJIA
NOHMMaHMs  CYIIHOCTH HayyHOM KapTHHBI MHpa, NpPEACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posn
XUMHH B [IO3HAHNU 3TUX 3aKOHOMEPHOCTEN;

MMO3HAaBATCJIbHBIC MOTHUBBI, HAIIPAaBJICHHBIC Ha IMOJIYYCHUC HOBBIX 3HAaHUHU 110 XHUMHH,
HEOOXoAuMBbIE Ul OOBSCHEHHS HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABATENILHOM,
MH(OPMALMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON PadOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpaTypod, AOCTYHMHBIMH TEXHUUYECKUMH CpPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYEHHUIO M IO3HAHMIO, JIF0OOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHnI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENbHOCTH, K OCOBHAHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalIbHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog/

OCO3HAaHUE LIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOLIECHHS K CBOEMY 3J10POBBIO,
YCTAHOBKM Ha 3J0pPOBbIM 00pa3 JKWU3HU, OCO3HAHME IIOCIECACTBUI U HENpUATHE BPEAHBIX
NpUBbIUEK (YMOTPEOJICHUsS] aJKOTroJsl, HApPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHYECKHMMM BeELIeCTBaMU B OBITY U peabHOM
JKU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YyUEHHIO MPOPEecCuii U TpyAa pazIMdHOro pojia, YBaKEHHE K
TpyAy W pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HHIAUBUAYAIbHONW TpaeKTOPUU
IPOJOIDKEHUs 00pa30BaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol npodecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh a/JallITUPOBATHCS B IPO(ECCHOHAIBHON Cpee;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKHU 11e/1eco00pa3Hoe OTHOUIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emJe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOICHHSI TIPAaBUII 0€30ITacCHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBbIO U KU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHUA, MOJIy4daeMmble MPU HU3YUYECHUU XUMHUH, I PELICHUS
3aJa4, CBA3aHHBIX C OKPY’KAIOLIEH IPUPOJHON CPEOH, Ul MOBBIIIEHUS YPOBHS YKOJIOTHUECKOM
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUIECKUX MPOOIEM U MyTeH WX pelIeHus
IIOCPEACTBOM METOJI0OB XMMHH, FKOJIOIMUECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBAaTLCS UM B
II0O3HABATEJIbHOM, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MmeranpeaMETHBIX pPE3yIbTAaTOB BBIACISIOT 3HAUMMbIE s (HOPMHUPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, TUIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCTIEPUMEHT U JAPYTOe.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEJICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOpblE 00€CIeunBarOT (POPMUPOBAHUE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCcAJbHbIE YUeOHbIE el CTBUS

ba3oBble Jjoruueckne aeicTBus:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHHI>'II
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBJ'[I/IBaTI) B3aNMOCBS3b C I[pyrI/IMI/I HOHS[TI/ISIMI/I), HCIIOJIBb30BAaTh ITOHATUS OJIA O6’I)$ICH€HI/I${
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEpPUM M KIacCHpHUKAIUU
XUMHUYCCKHUX BCHIICCTB U XUMHNUYCCKUX peaKuHﬁ, yCTaHaBJ'[I/IBaTI) HpI/I‘II/IHHO-CJ'Ie}ICTBeHHI)Ie CBA3HU
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
110 aHaJ'IOFI/II/I), J€JIaTh BbIBO/JIbI U 3aKJIFOUCHHS,

YMEHHE MPUMEHSITh B MPOIECCEe MO3HAHUS MOHATHUS (MPEAMETHBIE M METallpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIETH, MCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOM peakuuu — TpU pelIieHud YydeOHo-
[O3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEIACTABICHUN BBIABIATH U
xapaKTepmoBaTL CYHICCTBGHHBIG HpI/ISHaKH I/ISyIIaeMI)IX 06’I)eKTOB — XUMHUYCCKUX BCIICCTB N



XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIC CBS3U U
MIPOTUBOPEYMS B U3y4aeMBbIX IIpOLeccaX U SBJICHUSIX.

Ba3oBble ucciegoBaTebcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHMS, a
TaK)KEe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHHIA;

npruoOpeTeHne OIbITa MO IUIAHMPOBAHUIO, OPTaHM3ALMU U MPOBEACHUIO YUYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (GopMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yJabTaTaM HPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMEHHE BbIOUpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COJIEp’KaHUs, CIpaBOYHBbIE TmocoOus, pecypchl HHTepHeTa), KpPUTHUECKU
OLICHUBATH MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE IPUMEHSATh Pa3IMYHbIE METO/bI U 3aIPOCHI IIPU MOUCKE U 0TOOpe UH(POpMALK U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yYEOHBIX M MMO3HABATEIbHBIX 33/1a4
OnpeAeNéHHOr0 THIMA, MPUOOpPETeHHE OmbITa B OO0JIACTH HCIOJB30BaHUSA HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHAE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHMS PA3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBbHYIO (OpPMY MpencTaBICHUS
UHPOPMALIMK W WUTIOCTPHPOBATH pEIIacMble 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduKu U X KOMOUHAIIUSAMU;

yYMEHHE HCIOJIb30BATh M AHAIM3MPOBATH B MpoIecce Y4eOHOH W HCCIIeAOBATEIBCKOM
JEeSTEIIbHOCTH UH(POPMAIIMIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOMIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cCTBHA:

YMEHHs 3aJlaBaTh BONPOCHI (B XO0jA€ JAuanora M (WiIU) IJUCKYCCHU) IO CYILIECTBY
oOcyxmaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
MpeJIOKEHHON 3a1auH;

YMEHUS IPEJICTABIIATH MOJIyYeHHBIE PE3YIIbTaThl TO3HABATEIBHOM IESATETFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yIbTAaTOB BBIMOJHEHUS XHUMHUYECKOTO
SKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOHW IO3HABATEIHHOW H
UCCIIEI0OBATEIbCKON JIEATENIbHOCTU NPH PElIeHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OoO0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUs COBMECTHBIX JEHCTBUI, ONpeaesieHne KPUTEPHEB MO OLEHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CAMOCTOSTEIBHO OIPENEIATh LN ACATEIBHOCTH, IUIAHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITEIBbHOCTb, BBIOMpPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M IO03HAaBaTEJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AJITOPUTM JEWCTBUM NpH
BBIMOJIHEHUH 33JaHUM C y4€TOM TMOJyYeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEII[ECTBAX W PEAKIMX, OLEHUBATh COOTBETCTBHUE MOJYUYEHHOI'O PE3yibTaTa 3asBICHHOW LIEIH,
YMEHUE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIOBUH 3aJaHUMN.

MNPEJIMETHBIE PE3VYJIBTATHBI



B cocraBe mnpeaMeTHBIX pE3yIbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO COJIECpIKAHUS,
YCTAaHOBJICHHOTO JIaHHOW (denepaibHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
0o0y4aromMMUCsT HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEILHOCTU MO MOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YUEOHBIX U HOBBIX CHTYaLUsX.

K koHiy oOydeHus B 8 kjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: aTOM, MOJEKYJa, XMMUYECKUN DJIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJHAS M HEOIHOPOJHAsA), BAJIEHTHOCTb,
OTHOCUTEJIbBHAs aTOMHAas M MOJIEKYJISpHAas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIpHas
Macca, MaccoBas I0JsI XUMHUYECKOTO JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA O0BEM, OKCHI,
KHCIIOTA, OCHOBAaHHUE, COJb, JJIEKTPOOTPHULATENBHOCTh, CTEIEHb OKHUCICHMS, XUMUYECKas
peaknus, KiIacCU(pHUKAIMg PEaKUUi: peakMu COSAMHEHUS, PEaKLUUU pa3IoKeHUs, PeaKiuu
3aMeIleHus], peakliud 00MeHa, 9K30- U 3HIO0TEPMUYECKUE PEAKIIMH, TEIUIOBON 3 (eKT peakuu,
AIp0O aTOMa, JIEKTPOHHBIN CJI0W aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
NOJIIpHAsl U HENOJSPHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|s) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IIOHATUH U IPUMEHATH 3TH ITOHATHUS IIPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUII;
UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJIsi COCTaBlIeHHs (DOpMyN BEIECTB U ypaBHEHUH
XAMHYECKUX PEAKIIUN;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIEHb OKHUCIECHUS
AJIEMEHTOB B OWMHApHBIX COEAMHEHMSX, NMPUHAIJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUJI XMMUYECKOHN CBsI3U (KOBaJECHTHAs U HOHHAS) B HEOPIraHUYECKUX
COEIMHEHUSIX;
packpbiBaTh cMbIci [lepuonnyeckoro 3akona Jl. M. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HUX TIOJOXKEHHUS B
ITepuoanueckoit cucreMe, 3aKOHOB COXPAHEHUSI MAcChl BELECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
ONHUCBHIBATh U XapaKTepu30BaTh TabmuuHyto ¢opmy I[leproanyeckoil cuCTEMBbl XUMHUECKUX
AJIEMEHTOB: Pa3IMyaTh NOHATHUS «TJIaBHas noArpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-
IpymIa)», Majable 1 00JbIINe MePUO/Ibl, COOTHOCUTh 0003HAUYEHUs1, KOTOPBIE UMEIOTCS B TalIM1Ie
«llepnognueckas cucrema xumuydeckux osnemeHToB J[. W. MenpgeneeBay ¢ YHCIOBBIMH
XapaKTEepUCTUKaMHU CTPOEHMs aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCIIO 3JIEKTPOHOB M PACHPEEIIEHNE UX 0 3JIEKTPOHHBIM CII0SIM);
KJaccu(puIUpoBaTh XMMUYECKHE 3JIEMEHTBI, HEOpPraHUYECKHE BEIIECTBA, XUMUYECKUE PEaKLIUU
(10 YKCIy ¥ COCTaBY YYacTBYIOLIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3P (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEILIECTB PA3JIUYHBIX KIIACCOB,
MOJATBEPXKJas  ONUCaHME TMpPUMEpaMHM  MOJEKYJSPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBHIX;
BBIUHCIISATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHHs, MAcCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MPOBOAMTH PACUEThI MO YPABHEHHUIO XUMUYECKON PEaKINH;
IIPUMEHSATH OCHOBHBIE ONEPALMN MBICIUTEIBHON EATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
000011IeHNE, CHCTEMATH3AINIO, KIACCU(UKAITUIO, BBISIBJICHUE MPUIUHHO-CIICICTBEHHBIX CBS3EH
— JJI U3Y4YEHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUM, €CTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUSI — HaONIO/IeHUEe, UW3MEpeHUe, MOJEIUPOBAaHUE, OJKCIEPUMEHT (pealibHbli U
MBICTICHHBIN );



CJIEZIOBATh MpaBWJIaM TOJIb30BAHUS XUMHUECKOW MOCYI0N U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKKe MpaBUiIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKLUSIMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHYECKHUX OIBITOB IO IMOJYYCHHIO W COOMPAHUIO ra3000pa3HBbIX BEIICCTB
(Bomopola M KHCIIOPOJA), HPUTOTOBJICHHIO PACTBOPOB C OMNPENCIEHHOW MaccoBOi JoJei
paCTBOpéHHOFO BCIICCTBA, IINIAHUPOBATH W IMPOBOJUTL XHMHUUYCCKHEC OKCICPUMCHTHI 110
pAcIIO3HABAHMIO PACTBOPOB MIENOYCH M KHCIOT C MOMOINBI HHIUKATOPOB  (JaKMYC,
denondransent, METUIOPAHXK U APYTHE).

K xonmy oOyuenus B9 KJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHI: XUMHUYECKUU 3JIEMEHT, aTOM, MOJIEKYIIa,
MOH, KaTHOH, aHUOH, TIPOCTOE  BEILIECTBO,  CJOKHOE  BEIIECTBO,  BaJEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBS3b,
TETUIOBON A(PQEKT peakiyu, MOJb, MOJIIPHBIN 00BEM, PacTBOp, SIEKTPOIUTHI, HEIJIEKTPOIHUTEHI,
JNIEKTPONIUTUYECKAs] JTUCCOLMAIUS, PEaKIMd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, OOpaTUMble H HEOOpaTHUMBIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIC
peaklMH, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHCJIECHHUE U BOCCTAHOBIIEHHUE, aJIOTPOIIHUS,
aM(OTEpHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAUTUYECKast), KPHUCTAIIMYECKas
pemeéTKa, KOppO3Hsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEakUuH, MPEeAebHO
nonycrumas konuentpauus I1/1K Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U IPUMEHSATh 3TU MOHATUS NPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUII;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [JIsl COCTaBJeHHsS (OpPMYJT BEIIECTB W ypaBHEHUN
XUMHYECKUX PEAKIIUN;
ONpeNeNsATh BAJICHTHOCTb W CTENEHb OKHCICHUS XUMHUYECKHUX 3JEMEHTOB B COEIMHEHMSIX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEIEIEHHOMY KJIAcCy COEIMHEHUH IIO0
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA 10 XUMHYECKOM (opmylie, XapakTep Cpelpl B BOAHBIX pacTBOpax
HEOPraHWYECKUX COEAMHEHHH, TUIl KPUCTAIUIMYECKOM pEelIETKH KOHKPETHOIO BEILIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenneneeBa u J€MOHCTPUPOBATH €ro
NOHMMaHMe: OIMCHIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMUYECKHUX DJIEMEHTOB: Pa3jNvaTh MOHATHS «IJIaBHAs MoArpynmna (A-Trpymnma)» U «moOdouHas
noarpynna (b-rpynma)», manele U OoJblIMe NEPUOJbI, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] s1pa, 00lee YUCIO0 3JIEKTPOHOB M paciipe/ielieHue ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEIUHEHMH B IPEJeNax MalblX MEPUOIOB U INIABHBIX MOATrPYII C YYETOM CTPOEHUS HUX
aTOMOB;
KJIaccu(UIUpoOBaTh XMMUYECKHE 3JI€MEHThI, HEOPraHMYECKUE BELIECTBA, XMMUYECKHE PEaKIINU
(Mo 4uciny M COCTaBy Yy4YacTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);
XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME U CHEeNUPUIECKHEe XMMHUYECKHE CBONCTBA MPOCTHIX H
CJIOXHBIX BEILECTB, MOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;
COCTaBJIAITh YPABHEHUS AIEKTPOIUTUYECKON TMCCOLMALINN KUCIIOT, HIEJI0Uel U COJIeH, TIOJIHbIE U
COKpaIEHHbIE YPaBHEHMsI PEAaKIMil HOHHOTO OOMEHa, YpaBHEHHS peakiuil, OITBEPKIAI0IINX
CYILLECTBOBaHHE FEHETUUECKOM CBSI3U MEXK/y BEILIECTBAMU PA3JINYHBIX KJI1ACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUii OCPEACTBOM COCTABIICHUS
AIIEKTPOHHOT0 OanaHca 3TUX PEeaKLIni;
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BOBMOXHOCTH MTPOTEKAHUS
XUMHUYECKHX IPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSX;



BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 10 (OpMysie COCIUHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINu;

coOuro1aTh MpaBUIIa MOJb30BaHUS XUMHUECKON MOCYA0H M 1a00paToOpHBIM 000pYIOBaHHUEM, a
TaKXXe MpaBUjia OOpAIICHUsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHM I10 BBIITOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJYYEHUIO M COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMmaka M yrieKucioro rasa);

IPOBOJIUTh pPEaKLUUH, MOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAB pa3jIMUYHBbIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-MOHBI, KATHOHBI AaMMOHHS M HOHBl M3YYEHHBIX  METaJJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEPALlMU MbBICIUTEIbHON JIeSTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEeMAaTU3AIMIO, BBISBICHUE MPUUYUHHO-CIEJCTBEHHBIX CBS3€H — I MU3y4CHHS
CBOWCTB BELIECTB M XUMHUYECKUX PpEaKLUil, €CTECTBEHHO-HAay4yHble METOJbl IO3HAHUA —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, IKCIIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).

B npenogaBanuu Kypca UCIONBb3YIOTCS CICAYIOIIUE Gopmbl pabomspl C yHAIUMHUCS:
o paboTa B MaJIbIX IPyIIax;

poeKTHas padoTa;

MOITOTOBKA pedepaTos;

UCCIICI0BATEIbCKAS ICATCIILHOCTD;

I/IH(bOpMaIII/IOHHO'HOI/ICKOBaﬂ JACATCIIbHOCTD,

BBITIOJIHEHUE MPAKTUYECKUX U JTA0OPATOPHBIX padoT.

Hcnone3ytorcs ghopmbt Konmponsa 3Hanuil:

. Cpe30BbI€ U UTOTOBBIE TECTOBBIE CAMOCTOSTENIbHbBIE PA0OTHI;

. @pOHTANBHBIN U MHAUBUAYAJIbHBIN OIIPOC;

o TBopueckue 3amanus (3ammra pedepaToB M MPOEKTOB, MOJCIUPOBAHUE
MIPOIIECCOB U OOBEKTOR)

J [IpeseHTanust  TBOPUECKMX M HUCCIENOBATENbCKUX  paboT €

HCIIOJIBb30BaHHUEM HOBBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOIOTHH.

Opranm3anusi NPOEKTHOH M y4eOHO-HCCJIe0BATENbCKOH  /1eATEeIbHOCTH
o0yuyauuxcs (TeMaTUKa MPOEKTOB)

Ilpoexkmnas Oesamenvnocmp ocobass ¢dopma y4deOHOW pabOTHI, CIMOCOOCTBYIOIIAS
BOCIIUTAHHUTO CaMOCTOSTCIBbHOCTH, WHUIIMATUBHOCTH, OTBE€TCTBCHHOCTH, ITOBBILIICHHU IO
MOTHBAIMH K 3PPEKTUBHOCTH YU€OHOM EATEIBHOCTH; B X0JI¢ Peali3allii HCXOJIHOIO 3aMbICIia
Ha TPAKTUYECKOM YpPOBHE Y4alllMeCcsl OBJIAJCIOT YMEHHMEM BbIOMpaTh aJ€KBAaTHbIE CTOALIECH
3a/1a4e CpeCTBa, MPUHUMATh PEIICHMS, B TOM YHUCIIe U B CHTYyallMsIX HeompeaeaéHHocTH. OHU
MOJIy4aT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIbKUX BAPHAHTOB PEIICHHH, K
MOUCKY HECTaHJIAPTHBIX PpEIICHUH, IMOWCKY M OCYIICCTBICHHIO HauOoJiee MPUEMIIEMOTO
peIICHMS.

IIpumepsl TeM NpoeKTHBIX padoT B 8 Ki1acce

1.«Boja B opranusme 4eoBeKay.
2.«KuCcoTel B IpUpoOAE U AOMay.
3. «Conu B HEKHUBOM IIPUPOIE.
4.«MeTtaibl B HAIlIEM OPTAHU3ME.
5. «B Mupe BKyCOB U 3a11ax0B».

6. Mcropus cimaxu

7. XvMuna n BOeHHoOE Aeno.



8. W3 ucropuum xumuu

IIpumepsbl TeM NPoeKTHBIX padoT B 9 Ki1acce
l.«Bona B opranusme 4eaoBeKay.
2.«KucnoTel B IPUPOJIE U IOMaAY.
3. «Conu B HEKUBOU NPUPOIEN.
4.«MeTtaibl B HAllIEM OPTaHU3MEY.
5. «B Mupe BKyCOB U 3a11axoB.
6. «KpemMHUIi 1 €ro COeAUMHECHUS».
7. XuMHUs 1 BOGHHOE JIEJIO.
8. U3 uctopuu xumun
9. Crroco0bI OUHCTKH MUTHEBOU BOJIBI.
10. Hcropus cnmuku
11. JTaypeatst HoGeneBckoii mpemMun B 0071aCTH XUMHH.
12. AnroMmuHuM Ha KyXHE: OTTACHBIA Bpar WJIM BEPHBIN TOMOIITHHUK?
13. IloBapeHHas cob: Bpe WK M0Jb3a?
14. KucioTtHble TOXKIH.
15. Boga mupa 1 Mup BOJBI.
16. [To nmpeasioKeHUI0 yJaerocs

COJAEP/KAHUE OBYYEHUSA
8 KUIACC

HepBOHa‘IaJIbHLIe XUMHNYECKHUE ITOHATUSA

IIpenmer xumuu. Ponb XUMHUHM B JKM3HHM 4YEJIOBEKAa. XUMHS B CUCTeME Hayk. Tena u
BelmlecTBa. Du3MYecKUe CBOMCTBAa BEIIECTB. ArperatHoe cocTtositHue BemiecTB. [lonstue o
METO/IaX MO3HaHMs B XUMUH. UHCThIe BemecTBa U cMecu. CriocoObl pa3ieiieHus: CMecei.

ATOMBI M MOJEKYNIbl. XUMHUYECKHE JJIeMEHThl. CHUMBOJIBI XUMHYECKHX DJEMEHTOB.
[TpocTeie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

XuMuueckas (1)OpMy'J'Ia. BaneHTHOCTP aTOMOB XMMHMYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BECUICCTB. OtHocutenbHas aToMHas Macca. OTHOCUTENIbHAS MOJICKYJIsIpHasd
Macca. MaccoBasi 10J151 XUMHUUYECKOTO DJIEMEHTA B COSIMHEHUM.

KomnuectBo BemectBa. Mosb. Moisipuas macca. B3anMocCBsA3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo hopMynaM XUMHUYECKUX COSAMHEHUN.

dusuyeckue M XUMHUYECKHE SBJICHHUSA. XUMHUYECKas pcakuuda Hnu eé IMPU3HAKH. 3akoH
COXpaHEHMsI MaCcChl BEIIEeCTB. XuMUUeckue ypaBHeHUs. Knaccudukamus XUMUYECKUX peakiuid
(coenuHeHus, pa3IoKeHUs, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYAOH, mpaBuiaMu paboThl B a0OpaTOpHH M MpUEMaMU
oOpareHusi ¢ J1abopaTOpHBIM O0OpPY/JIOBAaHHEM, M3YUYCHHE U ONMUCaHWE (U3UYECKHX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HAOM0IeHne Gu3nUecKuX (IIJIaBICHNE BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKEC, KUTICHUC U KOHJACHCAIUA BOHBI) U XUMHUYECCKUX (ropeHMe CBCUH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KUCIOTOW) SBJICHHM, HAOII0AeHNE
W ONHCAaHWE TIPU3HAKOB TIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHWe caxapa,



B3aMMO/ICIICTBHE CEpHOW KUCIOTHI C XJIOPUAOM Oapusi, paszioxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenwe crocoOoB
pa3zieneHuss CMecel: C MOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBIAPUBAHUE, IUCTHILIISAIMS,
xpomaTtorpadusi, TNpOBEeIEHHWE OYUCTKHA TMOBAPEHHOM COJM, HaONIOIEHHEe U  OIlHCaHue
pE3yJIbTaTOB IPOBEJIEHUS OIIBITA, WUIIOCTPUPYIOLIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

BaskHeiinue NpeaACTABUTEC/IN HEOPraHUYE€CKUX BELIECTB

Boznyx — cmech rasos. CocraB Bozayxa. Kuciopox — 2/€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B npupoje, GU3n4eckue U XUMHUIECKHEe CBOMCTBA (PEaKIMi TOPEHUs).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOIy4eHHs KHUCIOpoaa B JabopaTopuu U
npoMbIIuieHHOCTH. KpyroBopot kucinopona B mpupoae. O30H — autoTporiHas MOJH(pHUKAIHS
KHCIIOpOJa.

TermnoBoil 3ddekT XUMHUYEeCKOHl peakiuu, TEPMOXUMHUYECKHE YpPAaBHEHHs, 3K30- H
SHIOTEPMHUUYECKHE pEaKUUM. TOINIMBO: yroib M MeTaH. 3arpsA3HEHHE BO34yXd, YCHIJICHHE
apHUKOBOTO 3(dexTa, pa3pyieHre 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpocroe BemiecTBOo. HaxoxkaeHue Bomoposa B IIPUPOJE,
¢u3nyecKkue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oayueHuss. Kuciorel u comnu.

Monsipablii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM YPaBHEHHSIM.

®usnueckue cBoicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceuuennesle u
HEHACBILICHHbIE PacTBOpHL. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMHUYecKue cBoiicTBa Boabl. OcHOBaHuUsA. Poib pacTBOpOB B IpPUPOJIE U B KU3HU
yenoBeka. KpyroBopoTr Bozabl B IpUpoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYUCTKA
IIPUPOJHBIX BOJ.

Knaccudukanust Heopranuueckux coeauHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIE) U HecosieoOpaszyromue. HomenknaTypa
OKCUJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHnne okcuoB.

OcHoBanus. Kiaccudukamnuss OCHOBaHHM: IMIENOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenxknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBA OCHOBaHuU. l[lomydyenue
OCHOBaHHUH.

Kucnoter. Knaccudukarus kucnor. Homenknarypa kucnor. @u3ndeckue U XUMUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneil. dusnueckue u xumuyeckue cpoiictBa coiiedd. [lomyuenue
CoJIEH.

I'eneTnyeckas cBS3b MEKAY KiIaCCaMU HCOPTraHUYICCKUX COCTMHEHU.
Xumuueckuii IKCnepumenm

KaueCTBEHHOE OMPE/ICIICHUE COACPKaHUS KUCIOPOJa B BO3AyXe, MOJIy4eHUE, cOOMpaHue,
pacrio3HaBaHWE W W3yYEHHE CBOICTB KHCIOPOJa, HAOIIOJCHWE B3aWMOJICHCTBHS BEUIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS W IMPEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3llaMy OKCHJIOB M OIMCAaHWUE WX CBOWCTB, IOJIydeHHE, COOMpaHWe, paclio3HaBaHHE U
M3YyYEeHHE CBOWMCTB BOjaOpoaa (TOpeHue), B3auMojeicTBue Bojopoaa c¢ okcugom wmeau (I0)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPHUATIOB), HAOIIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM



1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEHIECTB C PA3IUYHON PACTBOPHUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM [0JI€ll pacTBOPEHHOTO BENIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOPA3I[0B HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumozeiicteust okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTalslaMH,
peakuuii HEUTpaIM3alHM, IOJY4EeHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUMHEHUI.

Iepuonuveckuii 3akoH u Ilepuoguyeckasi cucremMa xumuuyeckux djementos /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbIe MOMBITKH KIACCU(PHUKAIIMA XUMUYECKHUX 3JIeMeHTOB. [ToHATHE O TpyIax CXOAHBIX
9JIEMEHTOB (IIEMOYHBIE W INEJIOYHO3EMENbHBIE METaIbl, TaJIOTeHbI, WHEPTHBIC Ta3bl).
DJIeMEeHTHI, KOTOpBIe 00pa3yIoT aM(OoTepHBIE OKCUIBI ¥ THAPOKCHUJIBI.

[lepuonnueckuii  3akoH. Ilepuoguueckass cucTeMa XUMHUYECKHUX dSJeMeHToB  [I.
. MenneneeBa. KopoTkoneproanas u aTUHHONEpUoHast (opmbl [leproamueckoll cUCTEMbI
xumuyeckux anemeHToB J[. W. MengeneeBa. Ilepuonsl u rpynmnbel. DuU3MYECKUN CMBICI
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U T'PYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sanep. M3zoromsl. Onektponsl. CrTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB IEepBbIX 20 XuMUYECKHUX 1eMeHTOB [leproandeckoit cucTemsl
J. W.MenneneeBa. XapaKTepUCTHKa XUMHMYECKOI'O 3JIEMEHTAa [0 €ro IOJIOKEHUIO B
Ilepnonnueckoit cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS PaInyca aTOMOB XMUMUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue llepnonnueckoro 3akoHa u Ilepruoguueckoil CUCTEMBI XMMHYECKHUX DIIEMEHTOB
JUISl pa3BUTHS HayKH U npakTUku. J[. 1. MeHaeneeB — y4€HbIl U IpaKJaHUH.

XuMuueckas CBA3b. KoBanenThas (HOJ'ISIpHaSI u HCHOJ'ISIpHaSI) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XUMHYCCKHUX 3IeMEHTOB. MloHHAs CBS3b.

Crenenpb okucieHus. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkuunu. Hpoueccm OKHCJICHUA
1 BoccTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3lloB BELIECTB METAJIOB M HEMETAJJIOB, B3aMMOACHCTBUE T'MIPOKCUAA
LMHKA C pacTBOpPaMU KHUCIOT W ILIEJIOYEH, IIPOBEACHUE OIBITOB, WIIOCTPUPYIOIIUX ITPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakliuy pa3iokKeHUsl, COEeTUHEHUS).

Mesicnpedmemmuwie ceasu

Peanuzanus MeXIpeaMETHBIX CBS3€H MPU M3YYEHUN XUMHUHU B 8 KJIacce OCYLIECTBISETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHHM, Tak M IOHATHH,
ABJISIFOLIIUXCSI CACTEMHBIMM JIJISL OT/AEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA.



OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KJacCU(pUKalus, MNEePUOAUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJeINPOBaHHE,
M3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: Marepus, aroM, O3JCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHUJI, H30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsj, BEIIECTBO, TeJIO0, O00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUEC BEIUYHMHBI, CAMHHIIBI H3MEPEHHUS, KOCMOC, IIAHETHI,
3BE3161, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHHEpPAIb, TOPHBIE TOPOIBI, IMOJIE3HBIE
HCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.

9 KJIACC
BeurecTBo M XMUMHUYeCKas peakuusi

Ilepnonnueckuit  3akoH. Ilepmogmyeckas cucremMa XUMHUYECKHX 2JeMeHTOB /[l
H. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XUMHYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHSI U HUX COCAMHEHUN B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leproandeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CTpOGHI/IC BC€IICCTBA: BHAbBI XUMHYCCKON CBSI3U. THIIBI KPUCTATINIMYCCKHUX pGIIIéTOK,
3aBUCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I n BUOA XUMHYECKOU
CBsI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIATYpa HCOPTraHUYCCKUX BCIICCTB. XUMHYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCA K Pa3IMYHBIM KjIaCCaM HCOPraHUYCCKHX COCI[I/IHCHPIﬁ, TCHETUYCCKaA
CBs3b HCOPIraHUYCCKHUX BCIUICCTB.

Knaccudukanus XuMU4eCKUX peakUuil 1Mo pa3IMyHbIM MpU3HAKaM (TI0 YUCITY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, M0 YYaCTUIO KaTajlu3aropa). DK30- U
OHJOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTu XxumHuueckoil peakiuu. IloHsTne 00 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. Ilonstue o
karanuze. lloHsatne o XumHueckoM paBHOBecUU. DakTOpbl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKINH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

TCOpI/IH SHGKTpOHHTquCKOﬁ Jucconuanuu. 9HeKTp0J’II/ITLI N HEBJICKTPOJIMTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3m Jucconuany BCEIIECTB C PA3JIMYHBIMHA  BUIaMHU XUMHYECKOU CBS3H.
CrencHb JUCCoranu. CuibHBIC U ca0bie SJICKTPOJINUTHI.

Peakuuu moHHoro oomeHa. YcClIOBUSI MPOTEKaHUSI peakluii MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE



MPEJCTaBICHU 00 SICKTPOIUTUYECKOW amccoruarmu. KadecTBEeHHbIE pPEaKIMM Ha HOHBI.
[TonsiTHE O TUIPONIH3E COTIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPHCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJUIOB M HEMeTa/uioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peakUUu OT BO3JEHCTBUS pa3IMYHbIX
(axkToOpoB, MCCIEIOBAaHHE NIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IPOIECcCa JUCCOLMALUH
KHCIIOT, Ieno4ed M coied (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHaloB), IPOBEACHUE
OTBITOB, WJUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHHWS peakiyii MOHHOro oOMeHa (oOpazoBaHHE
ocajika, BbIACICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, peakUuu pPas3IoKEeHUs], COCAMHEHHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTaabl 1 X cOeTMHEHUS

OOmast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
crernieHu okucieHus. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJCHCTBHE € MeTalljlaMH, HeMeTalllaMH,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JIefcTBre XJI0pa U XJI0POBOJOPOJa Ha OPraHu3M 4esloBeka. Baxuelnye xyiopuabt
U X HaXOXJIEHUE B IPUPOJIE.

O6mass xapaktepuctuka s31aeMeHTOB VIA-rpynmnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3nyeckre CBOWCTBA MPOCTBIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprel. CepoBOJIOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOMCTBA. OKCHJIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCJIOT M crenuduueckue). XHUMHYECKUE pPeakluy,
JeKallie B OCHOBE IPOMBIIUICHHOTO Croco0a IOoJydeHUs cepHOM Kuciotsl. IIpumenenue
cepHoi kucinoThl. ColM CepHO KMCIOThI, KaUeCTBEHHAs peaklys Ha cyiabgpaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpenbl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLCHUS.

OOmast xapakTepucTUKa »JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHUsS. A30T, paclpoCTpaHEHHE B NpUpoJe, (QHU3MYEcKHe U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOICTBa, nony4yeHue u npumeHeHne. Coau aMMOHMS, UX (PU3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usznueckue M XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonab3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMN
docdopa, dpuznueckue u xumudeckue cpoiicrBa. Oxcup docdopa (V) u pochopnas kucnora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOpPEHHI.

OObmas xapaxkTtepuctuka 3i1eMeHToB [VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTJIEepo/l, aJUIOTPOIHbIe MO (UKAIINK, pacIpOCTPaHEHHE B
npupoze, pusnueckue U XuMHU4eckue cBoictra. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.



Oxkcunsl yraepoaa, ux (U3NYeCKUe U XUMUYECKHE CBONCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJyYeHHE U MPUMEHEHHE. DKOJOTHUECKUE MpobiIeMbl, cBs3aHHbIe ¢ okcuaoMm yrieposaa (1V),
TUIOTEe3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM dPQeKT. YToNbHAsS KUCIOTa U e
CONM, WX (PU3MUECKUE M XUMHYECKHE CBOMCTBA, NOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbL. ~ Vcmonb3oBaHue ~ KapOOHAaTOB B OBITY, MEAWLUHE,
MPOMBIIICHHOCTH U CEITbCKOM XO35HCTBE.

[TepBoHavanbHbIC MOHSATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHUSX YTIepojaa
(MeTaH, JTaH, OTHJCH, AaleTUJICH, ATAHOJ, TJIMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTIIEBOJAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOIYKTHI HX TNEepepadbOTKU
(6eH3uH), UX POJIb B OBITY M MMPOMBIIUICHHOCTH. [IoHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YEJIOBEKAa. MarepuallbHOE EIHMHCTBO
OpPraHUYeCKUX U HEOPTaHHYECKUX COCAMHCHUI.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, IOJIyY€HHE W TNPUMEHEHHE.
CoenuHenuss kpemHusi B mpupojge. OOmme mnpenctaBieHuss o6 okcuuae kpemaus (IV) u
KpeMHHEBOU kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30I1aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit yIKcnepumenn:

U3y4eHHE 00pa3ll0B HEOPIaHUYECKUX BELIECTB, CBOMCTB COJITHOM KMCIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BMJEOMATEpPUANIOB), O3HAKOMIIEHHME € O0pa3laMu XJIOPUAOB (TaIOr€HHUJIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdroAeHHMEe Impolecca oOOyINIMBaHUS — caxapa IOjA  JieHcTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCJIOThI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIIEHHON CEpHOM
KHCJIOTBI, MPOBEJICHHE KAaYECTBEHHOW peaklMM Ha Cyiab(paT-nOH M HaOJIOJeHHE NpU3HaKa eé
MPOTEKaHUs, 0O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBAMHU a30Ta, (ocdopa U UX COEAMHEHUMU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMy a30THBIX M (POCHOPHBIX yIOOpEeHHUH,
NoJlyueHue, coOMpaHue, pacro3HaBaHWE W U3YYEHHE CBOWMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKIMA Ha HOH aMMOHMA U (Qocdar-uoH M H3ydeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCITOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJeNell KPUCTAUIMUECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOra3a, NoJydeHue, CoOOMpaHue, paclo3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHME IPU3HAKOB MX IPOTEKAHUs, O3HAKOMIIEHHE C MPOLYKIHUEH
CHWJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELICHHE 3KCIEpUMEHTAIbHBIX 3a/1a4y Mo TeMe «BaxkHeiiune
HEMETAJUIBI U UX COCTUHEHUS.

MeTajliibl M UX COEeAHMHEHUS

OOmast XapakTepuCcTUKa XMMHUYECKHX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHHUU UX
nonoxkenus B [lepuonnueckoit cucteMe xumuueckux sneMentoB . . MenzaeneeBa u crpoeHust
atoMoB. CTpoeHue MeTaioB. MeTalnuueckas CBs3b M MeETaJNIM4ecKass KpUCTaIndecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHW MeTauioB. PU3MYECKMEe W XUMUYECKHUE
cBoiicTBa MeTayuioB. OO1Me crocoObl moayyeHuss MetamioB. [IoHsATHE 0 KOPPO3UM METANJIOB,
OCHOBHBI€ CITIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBbl (CTalb, YyryH, AIOPATIOMUHNN, OpOH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.



[Ilenoynble MeTasUIbL: MOJOKEHNE B [leproanueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHE MX aTOMOB, HaxOXxaeHUE B mpupoje. dusznueckue u XuMHUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCIUHCHHI.

[[{erouHO3eMENBbHBIE METAJUIBl MAarHUd W KalbLui: moJokeHue B Ilepuonnueckon
cucreme xumuueckux sneMmeHToB [[. WM. MenpaeneeBa, CTpoeHHME HX aTOMOB, HaxXOXIACHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeulune coenuHeHus
KaJbIHs (OKCHJI, THAPOKCH/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: mnonoxenue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3J1eMEHTOB /I
W. MenneneeBa, CTpoeHHME aTOMa, HaxOoXJAeHHE B mpupoac. Puznueckue M XUMHUYECKHE
CBOICTBA aIOMUHHS. AM(OTEPHBIE CBOWCTBA OKCUA U TUPOKCHU/IA ATTFOMUHHUSL.

Kenezo: mnonoxenne B Ilepuoguueckoil cucremMe XHUMHYECKMX 3yemMeHToB /I,
W. MenpeneeBa, CTpoeHHE aToMa, HaxoXKJIeHHe B mpupoge. DPU3MUECKHE U XUMHUYECKUE
cBomcTBa kene3a. Okcuasl, ruapokcuabl U conm xkenesa (II) u xxenesa (III), ux cocra, cBoWCTBa
Y TIOJTyYCHHUE.

Xumuueckuit IKcnepumenn:

O3HAKOMJICHHE C oOOpaslaMd METAUIOB M CIUIaBOB, WX (DU3UYECKHMMH CBOWCTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEJI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs jKejle3a B
KHUCIIOpoJie  (BO3MOXKHO — MCIIOJIb30BAaHME  BUAECOMATEPUAJIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil Ha MOHbI: MAarHWs, KaJdblMs, aTIOMUHUSA, [IMHKA, xkene3a (II) n xenesa
(IIT), meau (II), HaOmroIeHUE W OMHCAaHUE MPOLECCOB OKPANIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIMus M KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUANIOB), HCCIEI0BaHHE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelIne MeTanIbl ¥ UX COeTUHEHUS.

XuMHus M OKpyXKaoLias cpeaa

BCH_IGCTBEI U MaTepuajbl B HOBCG,HHCBHOﬁ J)KM3HU 4elloBeKa. be3omacHoe Mcnoiab30BaHUE
BE€IICCTB U XHUMHUYCCKHUX peaKuHﬁ B 6I)ITy. HepBasf noMomp HOpu XUMHUUYCCKHUX OXKOrax Hn
OTpaBJICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpY Karoleil cpebl (MpeaenapHas 10nycTuMasi KOHIIEHTpaIus
BerecTs, ganee — [1JIK). Poxb xumun B pereHun 3K0I0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3ioB MaTepuasioB (CTEKIIO, CIIJIaBbl METAIIOB, MOJIMMEPHBIC MaTepUabl).
Mescnpeomemnuwie ceasu

Peanmuzanus MCKIPCIMETHBIX CBs3EH Ipru U3Yy4YCHUUN XUMHUU B 9 knacce OCYHICCTBIISICTCA
ycpe3 HCIIOJIb30BaHHUEC KakK O6H_[I/IX C€CTCCTBCHHO-HAYUYHBIX HOHﬂTHﬁ, Tak H HOHSITI/Iﬁ,
ABJIAOMUXCA CUCTECMHBIMU IS OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O MHUKJIA.

OO611re ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4HbIH (PaKT, runoTesa, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEepeHHe, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3 PEKT, TEXHOJIOTUS, MaTEpHAIIBI.



®usuka: Marepusi, aroM, D3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIUI, H30TOIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, DSJICKTPUUYECKUW 3apsii, MNPOBOJAHUKH, TMOJYIPOBOIHUKH,
TUDIIEKTPUKH, (DOTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIISCTBa, Tas,
pacTBOp, PacTBOPUMOCTh, KPHCTAIIMYECKAs PEMIETKA, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
CAMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocucTeMa, MUHEpAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTBRA.

['eorpadusa: armocdepa, rugpocdepa, MHHEpasbl, TOpPHBIE IOPOJbI, IOJIE3HbIE
HCKOIIaeMble, TOTLTUBO, BOJIHBIE PECYPCHI.
TEMATHYECKOE IINIAHUPOBAHUE
8 KVIACC
Ne | HaumenoBanue pasnenos u reM | KonngecTBo yacos DNEeKTPOHHbIE
/0 | IporpamMmmbl Bcero Kontpo | IIpaktu | (uudpoBbie)
JIbHBIE yeckue | oOpa3oBareiabH
paboThl | paboThI | BIE pECYpCHI
Paznea 1. [lepBoHayajibHble XMMHYECKHE NIOHATHS
1.1 | Xumus — BaxkHas o0nacThb 5 0 2 bubnnoreka
€CTECTBO3HAHUS U [HOK
[PAKTUYECKOM IEATEILHOCTH https://m.edsoo.
YeJI0BEKa ru/7f41837c
1.2 | BemecTBa 1 XUMUYECKUE 15 1 0 bubmmoreka
peakuu LHOK
https://m.edsoo.
ru/7f41837c
HWroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHHYECKHX BelEeCTB
2.1 | Bo3ayx. Kucnopon. Ilonsituie 6 0 0 bubmmoreka
00 okcuax [HOK
https://m.edsoo.
ru/7f41837c
2.2 | Bomopon.Ilonsitie o kucimorax 8 0 1 bubnuoreka
U COJISIX LHOK
https://m.edsoo.
ru/7f41837c
2.3 | Bona. PactBopsr. [Tonsitie 06 5 1 1 bubnuoreka
OCHOBAaHHUSX [HOK
https://m.edsoo.
ru/7f41837c
2.4 | OCHOBHBIE KJIacCHI 11 1 1 bubnuoreka
HEOPraHUYECKUX COCAUHEHUI I[HOK
https://m.edsoo.
ru/7f41837c
Hroro no paszneny 30
Paspnen 3. [lepnoanueckuii 3akoH u Ilepuoguyeckas cucreMa XUMHYECKHX
3aemenToB JI. . Menneseea. CtpoeHne aToMOB. XMMHYECKAs CBSA3b.
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OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE Pe€aKIIumn

3.1 | Ilepuoanueckuii 3aKOH U 7 0 0 bubnmoreka
[Tepuonuueckas cucrema HOK
XuMu4eckux 3nementos . U. https://m.edsoo.
Menneneesa. CtpoeHue aroma ru/7f41837c

3.2 | Xumu4eckasi CBsI3b. 8 1 0 bubnmoreka
OKHCIUTEIBHO- LHOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.

ru/7f41837c
Hroro no paszneny 15 bubnuoreka
[HOK
https://m.edsoo.
ru/7f41837c
PesepBHOE Bpems 3 0 0 bubnuoreka
[HOK
https://m.edsoo.
ru/7f41837c
OBUIEE KOJIMYECTBO 68 4 )
YACOB 110 ITPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC

Ne | HaumenoBanue pasnenos u reM | KonugecTBo yacos ONEeKTPOHHbIE

/T | MpOTPaMMBbI Bcero Kourpo | IIpaktu | (uudpoBbie)

JIbHBIE yeckue | oOpa3oBareiabH
paboThl | paboThI | BIE pECypCHI

Paznen 1. BenecTBO M XUMHYeCKHE PeaKIun

1.1 | IloBTOpeHue u yriyoneHne 5 1 0 bubmmoreka
3HAHUH OCHOBHBIX Pa3/€JIoB I[HOK
Kypca 8 kiacca https://m.edsoo.

ru/7f41a636

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubmmoreka
XUMUYECKUX PEAKLUN I[HOK

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

1.3 | DnexrponuTHYecKast 8 1 1 bubmmoreka
nucconuanusg. XuMHU4ecKue LHOK
pEaKIuy B pacTBOpax https://m.edsoo.

ru/7f41a636
Uroro no pazneny 17

Pasznen 2. HemeTas1bl M HX cOeIMHEHHS

2.1 | OOmas xapakTepucTHKa 4 0 1 bubnuoreka
XHUMHYECKHX 3J1eMeHTOB VIIA- LHOK
rpymibl. ['anoreHs https://m.edsoo.

ru/7f41a636

2.2 | OOuras xapakTepucTHKa 6 0 0 bubnuoreka
XUMHYECKHX 371eMeHTOB VIA- LHOK

rpynnsl. Cepa u e€ coeAMHEHNs

https://m.edsoo.
ru/7f41a636
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2.3 | OGmias xapakTeprucTuKa 7 0 1 bubnuoteka
XHUMHYECKHX 3JIEMEHTOB VA- LHOK
rpymisl. A30t, pochop u ux https://m.edsoo.
COCIMHEHUS ru/7f41a636
2.4 | OGmias xapakTeprucTUKa 8 1 2 bubnuoTeka
XAMHUYCCKHX dJIeMeHTOB IV A- HOK
IpYIIbL. YTIEpOa ¥ KPEMHHHA U https://m.edsoo.
UX COCTUHCHUS ru/7f41a636
Hroro no pazgeny 25
Pasnen 3. MeTasuibl U UX COeIMHEHUS
3.1 | OOuume cBoiicTBa METAJUIOB 4 0 0 bubanoreka
[HOK
https://m.edsoo.
ru/7f41a636
3.2 | BaxHeiimme MeTaIbl U UX 16 1 2 bubnuoTeka
COEMHEHHUS LHOK
https://m.edsoo.
ru/7f41a636
Wroro no pazneny 20
Pa3znen 4. Xumusi M okpyxamomas cpeaa
4.1 | BemlectBa M MaTepualbl B 3 0 0 bubmmoreka
JKM3HU YEIT0BEKA HOK
https://m.edsoo.
ru/7f41a636
Hroro no pazneny 3 0
PezepBHOE Bpemst 3 0 0 bubnuoreka
[HOK
https://m.edsoo.
ru/7f41a636
OBILIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
MNOYPOYHOE INJIAHUPOBAHHUE
8 KUIIACC
Ne Tema ypoxka KonnuectBo yacos [Hara ONEKTPOHHBIE
1/ Bcer | Kontpone | Ilpaktn | m3ydeHus uudpoBbie
1| 0 -HbIE -4ecKue o0pa3oBaTeNbHbI
paboTel | pabOTHI € pecypchl
1 [Ipeamer xumuu. Poinb 1 0 0 01.09.202 | bubnuoreka
XUMHUHU B KU3HU 3 LHOK
yenoBeka. Tena u https://m.edsoo.r
BEIIIECTBA u/ff0d210c
2 ITousTHE O METOIAX 1 0 0 06.09.202 | bubnuoreka
MO3HAHUS B XUMHUHU 3 LHOK
https://m.edsoo.r
u/ff0d227e
3 | Ilpaktrueckas pabora Ne 1 0 1 08.09.202 | bubmuoreka
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1 «IIpaBuna paboTHI B 3 [HOK
71a00paTopuu U MPUEMBI https://m.edsoo.r
obpareHus ¢ u/ff0d23dc
1a00paTOPHBIM
000pyTIOBaHUEM
4 | Yucrsle BelecTsa u 13.09.202 | bubnuoreka
cmecu. CrocoObl 3 LHOK
pasliesieHus cMeceit https://m.edsoo.r
u/ff0d26ca
5 | Ilpaktuueckas padora Ne 15.09.202 | bubnuoTeka
2 «Pasznenenue cmecen 3 LHOK
(Ha MpUMepe OYUCTKH https://m.edsoo.r
MIOBAPCHHOM COJIN)» u/ff0d28c8
6 | ATOMBI U MOJIEKYIIBI 20.09.202 | bubnuotexa
3 LIOK
https://m.edsoo.r
u/ff0d2a6c
7 | XMMHUYECKHE DJIEMEHTHI. 22.09.202 | bubnuoreka
3HaKku (CHMBOJIbI) 3 HOK
XUMHYCCKHX 3JICMCHTOB https://m.edsoo.r
u/ff0d2be8
8 | IIpocThic u ClOXHBIC 27.09.202 | bubnuoreka
BEIIECTBA 3 LHOK
https://m.edsoo.r
u/ff0d2a6c
9 | ATOMHO-MOJEKYISIpHOE 29.09.202 | bubnuoTeka
yueHue 3 I[HOK
https://m.edsoo.r
u/ff0d2d50
10 | 3akoH MOCTOSIHCTBA 04.10.202 | bubnuoTeka
COCTaBa BEIIECTB. 3 ILHOK
Xumuueckas popmya. https://m.edsoo.r
BajeHTHOCTH aTOMOB u/ff0d2eae
XUMHUYECKHX DJIEMEHTOB
11 | OTHOCHTENbHAS aTOMHAs 06.10.202 | bubmuoreka
Macca. OTHOCHTEIbHAS 3 LHOK
MOJICKYJISIpHAs Macca https://m.edsoo.r
u/ff0d323c
12 | MaccoBas noJs 11.10.202 | bubnuoreka
XHUMHUYECKOT0 dJIeMEHTAa 3 LHOK
B COCJIMHEHUH https://m.edsoo.r
u/ff0d350c
13 | KonudecTBo BemiecTsa. 13.10.202 | bubnuoreka
Mons. MonsipHas Macca 3 I[HOK
https://m.edsoo.r
u/ff0d5230
14 | ®usnueckue u 18.10.202 | bubmuoreka
XUMHUUYECKHE SIBICHUS. 3 HOK
XuMHYecKas peaxiius https://m.edsoo.r
u/ff0d37fa
15 | [Ipu3Haku u yciaoBust 20.10.202 | bubnuoTeka
IIPOTEKAHUs XUMUYECKUX 3 ITOK
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peakuit https://m.edsoo.r
u/ff0d3al6

16 | 3akoH coOXpaHECHHS 25.10.202 | bubnuoreka
MacChl BEIIECTB. 3 LHOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.r

u/ff0d3b88

17 | Boruncnenus 27.10.202 | bubnuoreka
KOJINYECTBA, MACChI 3 LHOK
BEIIIECTBA I10 https://m.edsoo.r
ypaBHEHUSIM u/ff0d5708
XUMHYECKHUX PEaKIUii

18 | Knaccudukanus 08.11.202 | bubnuoreka
XUMHYECKUX peaKIui 3 HOK
(coenuHEHUS, https://m.edsoo.r
pasIIoKEHUS, u/ff0d3f34
3aMeleHus, OOMeHa)

19 | M. B. JlomoHocoB — 10.11.202 | bubnuoreka
Y4EHBIA-DHIUKIIONEUCT. 3 [HOK
O60061enue u https://m.edsoo.r
CHCTEMaTH3allHs 3HAHUI u/ff0d40c4

20 | KontponbHas pabora Nel 15.11.202 | bubnuoreka
o TeMe «BerecTsa u 3 LHOK
XUMHYECKHE PCAKIIUN https://m.edsoo.r

u/ff0d4290

21 | Bo3ayx — cMech ra3oB. 17.11.202 | bubnauoreka
Cocras Bo3ayxa. 3 LHOK
Kucnopox — syieMeHT u https://m.edsoo.r
npocroe BeniectBo. O30H u/ff0d448e

22 | ®dusnueckue u 22.11.202 | bubnuoreka
XHUMHUYECKHE CBONCTBA 3 LHOK
KUCIIOpoa (peakiun https://m.edsoo.r
OKHCJICHUS, TOPEHHUE). u/ff0d4614
TTousarue 00 oxkcumgax

23 | CriocoObI nosyueHust 24.11.202 | bubnuoteka
KHCIIOpOJIa B 3 LHOK
nabopaTopuu U https://m.edsoo.r
HPOMBIIIUICHHOCTH. u/ff0d497a
[TpumeHeHue kucaopoa

24 | TenmoBoii a3 ekt 29.11.202 | bubnuoTeka
XMMHYECKON PEAKIIUH, 3 LHOK
MIOHSATHE O https://m.edsoo.r
TEPMOXUMHUYECKOM u/ff0d4790
YpaBHEHHH, K30- U
HIOTEPMUYECKUX
PEaKIUAX

25 | TorumBo (HedTh, yroiab 01.12.202 | bubaunoreka
U MeTaH). 3arpsi3HeHNe 3 L[IOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.r
PEI0TBPALICHHS u/ffod4cda

26 | Ilpaktuueckas pabora Ne 06.12.202 | bubanoreka
3 o teme «Ilonydenue n 3 LHOK

coOupaHue KUCIopoa,

https://m.edsoo.r



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
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

M3y4E€HHUE €r0 CBOMCTBY

u/ff0d4ae2

27 | Bomopom — niieMeHT u 08.12.202 | bubnuoreka
MIPOCTOE BEILIECTBO. 3 HOK
Haxoxenue B mpupoe https://m.edsoo.r

u/ff0d4dd0

28 | ®usnueckue u 13.12.202 | bubnuoreka
XHUMHYECKHE CBOMCTBA 3 HOK
Bojiopoa. [Iprumenenue https://m.edsoo.r
BOJIOPOJIA u/ffod4ddo

29 | IlonsTHE O KUCTOTAX U 15.12.202 | bubnuoreka
COJISIX 3 LHOK

https://m.edsoo.r
u/ff0d50d2

30 | CrtocoObI momyueHust 20.12.202 | bubnuoreka
BOJIOpO/Ia B J1AOOpaTOpHH 3 LHOK

https://m.edsoo.r
u/ff0d4ddo

31 | IIpakruueckas pabora Ne 22.12.202 | bubnuoTexa
4 no teme «llomyuenue u 3 I[HOK
coOupaHue BOJOPO/Ia, https://m.edsoo.r
U3YyUYEHHE €r0 CBOHCTBY u/ff0d4f42

32 | MonspHslii 00BEM ra30B. 27.12.202 | bubnuotexa
3akoH ABoraapo 3 LHOK

https://m.edsoo.r
u/ff0d542e

33 | Berunciaenus oonéma, 29.12.202 | bubnuoreka
KOJINYECTBA BEILECTBA 3 LHOK
rasa o ero U3BeCTHOMY https://m.edsoo.r
KOJIMYECTBY BEIIECTBA u/ff0d55a0
Wi 00bEMY

34 | Beruucinenust 00EMOB 10.01.202 | bubnuoreka
ra3oB 10 YPaBHEHHIO 4 I[HOK
pEaKIMU Ha OCHOBE https://m.edsoo.r
3aKO0HA 00BEMHBIX u/ffod5708
OTHOUIEHUI Tra30B

35 | dusuueckue u 12.01.202 | bubnuoreka
XUMHYSCKHE CBOMCTBA 4 [HOK
BOJIBI https://m.edsoo.r

u/ff0d587a

36 | CoctaB OCHOBaHHUH. 17.01.202 | bubnuoreka
Ilonsarue 06 4 [HOK
WHINKATOpaxX https://m.edsoo.r

u/ff0d59e2

37 | Bona xak pacTBOpUTEIb. 19.01.202 | bubGnuoteka
Hacremmiennsie u 4 HOK
HEHACKIII[EHHBIE https://m.edsoo.r
pacTBOpbl. MaccoBast u/ff0d5b40
JIOJIsl BEIIECTBA B
pacTBope

38 | IIpaktuueckas pabora Ne 24.01.202 | bubnuoteka
5 mo teme 4 [HOK

«IpuroroBiieHue

https://m.edsoo.r
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pacTBOPOB ¢
OnpeAenEHHON MacCOBOM
JI0Jiel pacTBOPEHHOTO
BEI[ECTBAY

u/ffod5eba

39 | KonrposnbHas padoTa Ne2 26.01.202 | bubnuoreka
o reme «Kucnopon. 4 [HOK
Boxopoa. Boxga» https://m.edsoo.r

u/ff0d6342

40 | Okcuapl: COCTaB, 31.01.202 | bubnunoreka
KJIacCU(pUKALHS, 4 LHOK
HOMEHKJIaTypa https://m.edsoo.r

u/ff0d664e

41 | [lonyuyenue u 02.02.202 | bubnunoreka
XUMHYECKHE CBOMCTBA 4 HOK
KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.r
amM(OTEepHBIX OKCHJIOB u/ff0d664e

42 | OcHOBaHHS: COCTaB, 07.02.202 | bubaunoreka
KJIaCCU(pUKAIIS, 4 [HOK
HOMEHKJIaTypa https://m.edsoo.r

u/ff0d67ca

43 | Ilonyyenue u 09.02.202 | bubnuoTeka
XHMMHYCCKHE CBOMCTBA 4 HOK
OCHOBaHUI https://m.edsoo.r

u/ff0d67ca

44 | KucioTsl: COCTaB, 14.02.202 | bubnuoreka
KJIaCCU(UKALIS, 4 [HOK
HOMEHKJIaTypa https://m.edsoo.r

u/ffOdfee2

45 | [lonyuyenue u 16.02.202 | bubnuoreka
XHUMHUYECKHE CBONCTBA 4 LHOK
KHCJIOT https://m.edsoo.r

u/ff0dfee2

46 | Conu (cpemHue): 21.02.202 | bubmuoreka
HOMEHKJIaTypa, CIIocoObl 4 I[HOK
NOJTYYCHHS, XHUMHYCCKHE https://m.edsoo.r
CBOICTBa u/00ad9474

47 | Ilpaktuueckas padota Ne 28.02.202 | bubnuoTeka
6. Pemrenue 4 LHOK
IKCIIEPUMEHTATBHBIX https://m.edsoo.r
3a/1a4 10 TEME u/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCTUHEHUIN)

48 | I'eneTndeckas CBS3b 01.03.202 | bubnuoTteka
MEX]y KilaccaMmu 4 HOK
HEOpraHMYEeCKUX https://m.edsoo.r
COEIMHEHU I u/00ad9a50

49 | O6obmeHue u 06.03.202 | bubnuoTeka
cUCTeMaTH3aIus 3HaHui 4 HOK

https://m.edsoo.r
u/00ad9ch?2

50 | KonrposabHas pabora Ne3 13.03.202 | bubnuoteka
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o TeMe "OCHOBHBIC 4 LHOK
KJIaCChl HEOPTaHUYECKUX https://m.edsoo.r
coeTMHEHU " u/00ad9ela
51 | IlepBbie MONBITKH 15.03.202 | bubnuoteka
Kiaccuukanum 4 LHOK
XUMHYECKHX JJIEMEHTOB. https://m.edsoo.r
[TousTHE O Tpymmax u/00ad9ffa
CXOJIHBIX 3JIEMCHTOB
52 | [lepnoanyueckuii 3aKOH U 20.03.202 | bubianoreka
IIepuoanueckas cucrema 4 [HOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.r
. . Menneneena u/00ada52c
53 | [lepuoapl, rpymmbl, 22.03.202 | bubnuoreka
IIOATPYIIIBI 4 [HOK
https://m.edsoo.r
u/00ada52c
54 | CTtpoeHue aToMOB. 29.03.202 | bubnuoreka
CocraB aTOMHBIX sJIEP. 4 [HOK
H3oToIB1 https://m.edsoo.r
u/00ada342
55 | CtpoeHue >MeKTPOHHBIX 03.04.202 | bubnunoreka
000J104€K aTOMOB 4 [HOK
3JIEMEHTOB https://m.edsoo.r
[Mepuoauueckoii u/00ada6bc
cucrtemsl /1. W.
MeHeneena
56 | Xapakrepuctuka 05.04.202 | bubnunoreka
XHMHYECKOI'0 dJIEMCHTA 4 HOK
I10 €ro IMOJIOKCHHUIO B https://m.edsoo.r
[Mepuoaunyeckoii cucreme u/00ada824
JI. 1. MenneneeBa
57 | 3Hauenue 10.04.202 | bubnuoreka
[Iepnoanueckoro 3akoHa 4 [HOK
JUISL Pa3BUTHS HAYKU U https://m.edsoo.r
npaktuku. J[. . u/00ada96e
MenpeneeB — y4€HBIN,
MeAaror u rpakJaHuH
58 | DIeKTPOOTPHUIATETLHOCT 12.04.202 | bubnuoreka
b aTOMOB XMMHYSCKHUX 4 [HOK
HIIEMEHTOB https://m.edsoo.r
u/00adaab8
59 | MoHHas xumuueckas 17.04.202 | bubnuoreka
CBSI3b 4 [HOK
https://m.edsoo.r
u/00adac34
60 | KoBaseHTHas nosisipHas 19.04.202 | bubnuoteka
XUMHUYECKas CBI3b 4 HOK
https://m.edsoo.r
u/00adaab8
61 | KoBanentHas 24.04.202 | bubnuoreka
HEIOJISIPHAS] XUMHAYECKAst 4 [HOK

CBA3b

https://m.edsoo.r
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u/00adaab9
62 | CteneHb OKUCTICHUS 1 0 0 26.04.202 | bubnuoreka
4 LIOK
https://m.edsoo.r
u/00adae28
63 | OxucnurenbHO- 1 0 0 27.04.202 | bubnuoreka
BOCCTaHOBHUTEIbHBIC 4 HOK
peakinuu https://m.edsoo.r
u/00adh076
64 | Oxucnurenu u 1 0 0 03.05.202 | bubnuoreka
BOCCTaHOBHUTEIIN 4 HOK
https://m.edsoo.r
u/00adh076
65 | KonrponwsHas pabora Ned 1 1 0 08.05.202 | bubnuoreka
o TeMe «CtpoeHne 4 [HOK
aToma. XUMHUECKas https://m.edsoo.r
CBSI3b» u/00adb486
66 | Pe3epBHBIN ypOK. 1 0 0 15.05.202 | bubnuoreka
O60061enue u 4 [HOK
CHCTEMaTH3aIlHs 3HAHU https://m.edsoo.r
u/00adb33c
67 | Pe3epBHBIN ypOK. 1 0 0 17.05.202 | bubnuoreka
O60061enue u 4 HOK
CHCTEMaTH3aIHs 3HAHU https://m.edsoo.r
u/00ad9ch?2
68 | PesepBHblil ypOK. 1 0 0 22.05.202 | bubnuoreka
O06o6mIeHne u 4 LHOK
CUCTEMATU3ALM 3HAHUN https://m.edsoo.r
u/ff0d61c6
OBIIEE 68 4 7
KOJIMYECTBO
YACOBIIO
[TPOTPAMME
9 KJIACC
Ne Tema ypoxka KonnuecTBo yacos Hata DeKTpOoHHBIE IU(POBBIE
n/ Bceer | Kontpon | Ilpaktu | n3ydeHus 00pa3oBaTelIbHbIE
1| 0 b-HbIE - pecypchl
paboThl | YecKue
paboThI
1 | Ilepuonmyeckuit 1 0 0 01.09.202 | bubmmoreka [IOK
3aKOH. 3 https://m.edsoo.ru/00adb5
[Tepuoanueckas %e
cucTema
XUMHUYECKHIX
snemenTos /JI. M.
MeHeneeBa
2 | 3aKOHOMEpPHOCTH B 1 0 0 06.09.202 | bubamnoreka [JOK
U3MEHCHHUU 3 https://m.edsoo.ru/00adb6
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CBONCTB
XUMHUYCCKUX
3JIEMEHTOB IEPBBIX
TPEX MEPUOOB

b6

3 | Kimaccudukanms u 08.09.202 | bu6imoteka [IOK
HOMEHKJIaTypa 3 https://m.edsoo.ru/00adb7
HEOPraHMYECKUX e2
BEIICCTB

4 Buner xumudeckoit 13.09.202 | bu6mmoreka [IOK
CBSI3U U THIIBI 3 https://m.edsoo.ru/00adba
KPHUCTATHICCKUX c6
pemeETOK

5 | KonrposnbHas 15.09.202
pabota Nel o Teme 3
«IToBTOpEHUE U
yriy0JieHue 3HaHU!

OCHOBHBIX
paszuenoB Kypca 8
KJ1acca

6 | Kmaccuduxamms 20.09.202 | bubmmoreka [JOK
XUMHYECKHX 3 https://m.edsoo.ru/00adbc
peaKIuii o b0
pa3InYHBIM
pu3HaAKaM

7 | IlonsTue o 22.09.202 | bubmuoteka [{OK
CKOPOCTH 3 https://m.edsoo.ru/00adbe
XUMHUYECKON 9a
peakuuu. [Tonstue
0 TOMOTCHHBIX U
TeTePOTeHHBIX
peaKIusIx

8 | IlonsTHE O 27.09.202 | bubmmoreka [JOK
XUMHYECKOM 3 https://m.edsoo.ru/00adc2
paBHOBECHH. 8c
®DaxTopsl,

BITUSIIONITUE HA
CKOpOCTh
XUMHYECKOU
peaKIuu u
MIOJIOKECHHE
XUMHUYECKOTO
paBHOBECHS

9 | OkucnuTeNBHO- 29.09.202 | bubaumoteka [IOK
BOCCTAHOBUTEIIbHBI 3 https://m.edsoo.ru/00adca
€ peakiuu de

10 | Teopus 04.10.202 | bubnmoreka LJOK
3JIEKTPOTUTHIECKO 3 https://m.edsoo.ru/00adcd
W JUCCOIIHALINH. 68
CunpHble U crabble
DIIEKTPOIIUTHI

11 | Uonnsle ypaBHEHUs 06.10.202 | bubmmoTteka LJOK
peakuui 3 https://m.edsoo.ru/00add4



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
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

48

12 | Xumuueckue 11.10.202 | bubnmoreka [IOK
CBOMCTBA KUCIIOT U 3 https://m.edsoo.ru/00add5
OCHOBAHHU B CBETE ds
MpeACTaBICHUIN 00
AIIEKTPOIUTUIECKO
U IUCCOLHAINN

13 | Xumuueckue 13.10.202 | bubauoteka [JOK
CBOMCTBA coJieil B 3 https://m.edsoo.ru/00add8
cBeTE b2
MpeACTaBICHUIN 00
AIIEKTPOIUTUIECKO
U IUCCOLHAINN

14 | IlonsTue o 18.10.202 | bubauoteka [JOK
THIPOJIH3E COJICH 3 https://m.edsoo.ru/00add9

d4

15 | O6o0wmenne u 20.10.202 | bubmumoreka [IOK
cHUCTEeMaTH3aIHsI 3 https://m.edsoo.ru/00addd
3HaAHUI 12

16 | IlpakTuueckas 25.10.202 | bubmmoreka [IOK
pabota Ne 1. 3 https://m.edsoo.ru/00addb
«Pemenue fa
9KCIIEPUMECHTAJIbHBI
X 337291

17 | KonTposbHas 27.10.202 | bubanoreka [JOK
pabota Ne2 o Teme 3 https://m.edsoo.ru/00adde
«INEKTPOIUTHYECK cO
ast IUCCOTTHAIIHSL.

XuMHUYECKHE
peakuuu B
pacTBopax»

18 | O6mas 08.11.202 | bu6mmoteka [IOK
XapaKTepPUCTHKA 3 https://m.edsoo.ru/00addf
rajoreHoB. e2
XuMHU4ecKre
CBOIICTBA HA
nmpuMepe XJjaopa

19 | Xnoposoaopon. 10.11.202 | bu6nmoreka [IOK
ConsiHast KUCIIOTA, 3 https://m.edsoo.ru/00adel
XUMHYECKUE 04
CBOMCTBA,

MOJTy4eHue,
MIPUMCHCHUE

20 | IIpakTuyeckas 15.11.202 | bu6nuoreka [IOK
pabota Ne 2 o 3 https://m.edsoo.ru/00ade3
teme «[lomyuenue 48
COJITHOM KUCJIOTHI,
u3ydyeHue eé
CBOWCTB»

21 | OGmias 22.11.202 | bubmuoteka [IOK
XapaKTepPUCTHKA 3 https://m.edsoo.ru/00ade6

snemMeHToB VIA-

da



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/00ade64a
https://m.edsoo.ru/00ade64a

TpyHbI

22

AmoTponHsie
MoauUKaAITIH
cepol. Haxoxnenue
cephl U €€
COEIMHECHUH B
IPUPOJE.
XuMHYECKue
CBOICTBA CEPbI

24.11.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/00ade6
4a

23

CepoBogopo,
CTpOEHHUE,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

29.11.202
3

bubmuorexa [JOK
https://m.edsoo.ru/00ade8
02

24

OKCHUIBI CEPBI.
CepHas Kuciora,
buzndeckue u
XUMUYCCKHE
CBOMCTBA,
MIPUMCHCHUE

01.12.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/00adea
28

25

XUMHYECKHE
pEaKUnH, JISKAIINE
B OCHOBE
MIPOMBIIIEHHOTO
crocoda
IIOJIy4EHUS CEPHOU
KHCJIOTHI.
XuUMHUIecKoe
3arps3HEeHUE
OKpY-Karoleu
cpensl
COCIUHCHUSIMU
cepbl

06.12.202
3

bubmuorexa [JOK
https://m.edsoo.ru/00adec
8a

26

Brraucnenne
MacCOBOH JI0JIU
BBIXOJa POJIYKTA
peaKkuuu

08.12.202
3

bu6mmoreka [IOK
https://m.edsoo.ru/00adec
8a

27

Oobmas
XapaKTepUCTHKA
areMeHTOB VA-
rpynnsl. A30T,
pacnpocTpaHeHue B
IpUpoJE,
buznueckue u
XUMHUYECKHE
CBOMCTBA

13.12.202
3

bu6mmoreka [IOK
https://m.edsoo.ru/00adee
a6

28

AMMuak, ero
buznueckue u
XUMHYECKUE
CBOMCTBA,
MOJIy4eHUE U
MIPUMEHEHNE

15.12.202
3

bu6nmoreka [JOK
https://m.edsoo.ru/00adf0
04



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

29 | [IpakTuueckas 20.12.202 | bubmuoteka [{OK
pabota Ne 3 o 3 https://m.edsoo.ru/00adf1
teme «llomydyenue 80
aMMHaKa, U3yueHHe
€ro CBOMCTB»

30 | A3oTHas KUCIIOTa, 22.12.202 | bubmmoreka [JOK
e¢ pusmueckue u 3 https://m.edsoo.ru/00adf3
XUMHUYECKHE 06
CBOMCTBA

31 | Ucnonw3oBanue 27.12.202 | bubmmnoreka [JOK
HUTPATOB U COJICH 3 https://m.edsoo.ru/00adf5
aMMOHUA B 18
KayecTBe
MUHEPATBHBIX
yIOOpEeHMIA.

XUMHUYECKOE
3arpsi3HEHHE
OKpY>Karoleu
Cpeibl
COCTUHEHUSIMU
azoTa

32 | ®ocdop. Oxenp 29.12.202 | bubmmoreka [JOK
dochopa (V) u 3 https://m.edsoo.ru/00adf6
dochopHas 8a
KHCIIOTA,
¢duznueckue u
XUMHUYECKHE
CBOMCTBA,

MOJTy4YeHUE

33 | Ucnons3oBanue 10.01.202 | bu6mmoteka [{TOK
¢docaros B 4 https://m.edsoo.ru/00adfc
KauecTBe 20
MUHEPATBHBIX
yI0OpeHMil.
3arpsizHeHue
MIPUPOHON Cpebl
docharamu

34 | BoruuciacHus mo 17.11.202 | bubauoteka [JOK
yYpaBHEHHSIM 3 https://m.edsoo.ru/00ade4
XUMHUYECKHX 88
peaKkuuu, eciu
OJIMH U3 PEareHTOB
JIaH B U30BITKE

35 | VYraepon, 12.01.202 | bu6mmoteka [{JOK
pacrpocTpaHeHue B 4 https://m.edsoo.ru/00adfd
pUpoJe, 9c
duznueckue u
XUMHUYCCKHE
CBOMCTBA

36 | Oxcuasl yriiepona, 17.01.202 | bu6mmoteka [{JOK
uXx (puznYecKue u 4 https://m.edsoo.ru/00adfe

XUMHNYECKHUEC

be



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/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBOMCTBA.
DKOJIOTHYECKUE
po0JIEMBI,
CBSI3aHHBIC C
OKCHJIOM yTJIepoja

(1v)

37 | YrombHas KHCIIOTa 19.01.202 | bu6mmoreka [IOK
u e€ conu 4 https://m.edso0.ru/00ae00

6c

38 | IlpakTuueckas 24.01.202 | bubmmoreka [JOK
pabota Ne 4 o 4 https://m.edsoo.ru/00ae02
teme "[lonyuenune 7e
YIJIEKUCIIOTO Ta3a.

KauecTBenHnas
peaxius Ha
KapOoHaT-roH"

39 | [IepBoHavayibHBIC 26.01.202 | bubaunoreka [JOK
MOHSATHUS 00 4 https://m.edsoo.ru/00ae05
OpPraHUYECKUX 4e
BEIIECTBAX KaK O
COETMHEHUSIX
yriaepojaa

40 | Kpemnwuii u ero 31.01.202 | bubaunoreka [JOK
COCIMHCHUS 4 https://m.edsoo.ru/00ae08

Oa

41 | Ilpaktuueckas 02.02.202 | bu6mmoreka [IOK
pabota Ne 5. 4 https://m.edsoo.ru/00ae0b
Pemenue 2
9KCIIEPUMEHTAIBHBI
X 3a7a4 10 TeMe
«Baxuenmmue
HEMETAILTBI U UX
COCTUHEHUS

42 | KonTponbHas 07.02.202 | bu6mmoreka [IOK
pabota Ne3 1o Teme 4 https://m.edsoo.ru/00ae0e
«Baxueiimme 18
HEMETaIJIbl U X
COCITUHEHUS)

43 | OOmas 09.02.202 | bu6imoteka [IOK
XapaKTepUCTHKA 4 https://m.edsoo.ru/00ae10
XUMUYECKHX 3e
JJIEMEHTOB —

METAaIJIOB.
Merannuueckas
CBSI3b U
MeTaJTHIeCcKast
KpUCTAIITNYECKast
pemeéTKa.
dusnueckue
CBOICTBa METAJJIOB

44 | Xumudeckue 14.02.202 | bubauoteka [JOK
CBOICTBa 4 https://m.edsoo.ru/00aell



https://m.edsoo.ru/00ae006c
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

METAaJIJIOB. 56
DNEKTPOXUMHUYUECK
Ul psn
HaIpsHKEHUN
METAJIJIOB
45 | Obmue cnocoObl 16.02.202 | bu6mmoteka [IOK
OJTyYEeHUS 4 https://m.edsoo.ru/00aell
meTtasuioB. CIijiaBbl. 56
Beruncnenus no
YpaBHEHUSIM
XUMHYECKHUX
peakuui, eciu
OJIMH U3 PeareHTOB
COJICPKUT IPUMECH
46 | Ilonsatue o 21.02.202 | bubmamoteka [IOK
KOppO3UH 4 https://m.edsoo.ru/00ae12
METAJIJIOB 78
47 | llenounsie 28.02.202 | bubmmoreka [JOK
METaJLIbI 4 https://m.edsoo.ru/00ael4
b2
48 | Oxcuanl 1 01.03.202 | bubmuoreka [JOK
THIPOKCH/IBI 4 https://m.edsoo.ru/00ael4
HATPHUS M KaJIust b2
49 | IlenoYHO3eMEeTbHBI 06.03.202 | bubmuoreka [IOK
€ MeTaJljIbl — 4 https://m.edsoo.ru/00ael5
KaJIBIIMI U MarHui e8
50 | Baxkneiimue 13.03.202 | bubauoteka [JOK
COCIMHCHUS 4 https://m.edsoo.ru/00ael5
KaJIbLMS e8
51 | O6o6meHue u 15.03.202
CHUCTEeMaTU3alUs 4
3HAHUU
52 | )KécTkocTh BOJBI U 20.03.202 | bubmmoreka [JOK
CHOCOOBI €€ 4 https://m.edsoo.ru/00ae18
yCTpaHEHUS 86
53 | [IpakTuueckas 22.03.202 | bubnuoreka [IOK
pabora Ne 6 o 4 https://m.edsoo.ru/00aela
teMe "JKEcTkocTh e8
BOJBI 1 METOIBI €€
ycTpaHeHUs"
54 | AmoMuHMI 29.03.202 | bubmmoreka [JOK
4 https://m.edsoo.ru/00aelc
64
55 | AmporepHble 03.04.202 | bubnmoreka LJOK
CBOWCTBA OKCH/IA U 4 https://m.edsoo.ru/00aelc
TUAPOKCHIA 64
56 | XKemneso 05.04.202 | bubmuoreka [IOK
4 https://m.edsoo.ru/00aeld
86
57 | Okcunpl, 10.04.202 | bubauoteka [JOK
THJIPOKCHIBI M COJIH 4 https://m.edsoo.ru/00ae35

xenesa (1) u

€6



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/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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/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

xenesa (111)

58

O060061EHNE U
CUCTEMATHU3ALIUS
3HAHUH

12.04.202
4

59

[IpakTnueckas
pabora Ne 7.
Pemienue
AKCTIEPUMEHTAIIbHBI
X 3aJ1a4 10 TeMe
«Baxnenmue
METaJUIbl U UX
COCTMHEHUS»

17.04.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3d
e8

60

Brraucnenus no
YpaBHEHUSAM
XUMHYCSCKHUX
peakuuii, eciau
OJIMH U3 PEareHTOB
TaH B U30BITKE WIIH
COIEPXKUT
MIPUMECH.
Breraucnenus
MacCOBOM O
BBIXO0/1a ITPOJIYKTa
peakiu

19.04.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ael7
50

61

O06o0061IEHNE U
CUCTEMATH3ALUS
3HAHUHU

24.04.202
4

62

Kontponbnas
pabota Ned o Teme
«Baxnenmue
METaJIJIBI U UX
COEJIMHEHUS»

26.04.202
4

63

BemecTBa u
MaTepHalIbl B
MMOBCETHEBHOM
JKU3HU YeJIOBeKa

27.04.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f
50

64

XHUMHUUYECKOE
3arpsi3HEHUE
OKpY’KaIOIIEeH
cpenbl

03.05.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ae42
70

65

Pois xumun B
pelIeHn
9KOJIOTHYECKHUX
npobiem

08.05.202
4

bu6mmoreka [IOK
https://m.edsoo.ru/00ae42
70

66

Pe3epBHBIN ypOK.
O06o06mIcHuE U
CHCTEMAaTH3aIHsI
3HAaHUMN

15.05.202
4

bu6mmorekxa [IOK
https://m.edsoo.ru/00ae0d
Oa

67

Pe3epBHBIN ypOK.
O06o06mIeHuE U
CHCTEMAaTH3aIHsI
3HAHUMN

17.05.202
4

bu6mmorekxa [IOK
https://m.edsoo.ru/00adb3
3c



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

68 | Pe3epBHBII ypOK.

O060061IEHNE U
CUCTEMATHU3ALIUS
3HAHUH

0 22.05.202 | bubmaumoteka [IOK
4 https://m.edsoo.ru/00ad9c
b2

OBIIEE
KOJIMYECTBO
YACOB IO
ITIPOTPAMME

68

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIBI

HToroBasi koHTpoJiLHasE padoTa 3a Kypc 8 Kkiacca

Yuenn 8 kiacca

Bapuanr 1.

1. Uro Takoe XUMHYECKHE SIBJICHMS .

1) SIBneHus, B pe3yiabTaTe KOTOPHIX U3MEHSIOTCS arperaTHOe COCTOSIHUE U COCTaB

BCIICCTBA.

2) SIBneHus, B pe3ybTaTe KOTOPHIX U3 OJIHUX BEILECTB 00pa3yloTCs Ipyrue.

3) SBnenus, B pe3ynbTaTe KOTOPHIX M3MEHEHUI BEIIECTB HE HAOII0AaeTCs.

2. B kakoM psily pacnoJio;KeHbI TOJbKO CI0KHbIe BelecTBa?

1)'S, Al, N,

2) HNOs, CaO, PH;

3) CO,, Fe, H,0
4) Si, Ps, Fe203

3. Onpeaeure 3J1€MeHT, ecJid B ero atome 20 3J1eKTPOHOB:

1) AnromuHMi

2)Heon

3) Cepa

4) Kanbruii

4. Yemy paBHa OTHOCUTEJbHAsA MoJieKyasipHas Macca KoSOy:

1) 174
2) 126

3) 504
4) 185



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

5. B kakoM psay 1Mocj1e10BaTeJbHO PACHOJI0KeHbI (OPMYJIBI OCHOBAHMSA, KHCJIOTHI,
OCHOBHOI'0 OKCH/A, COJIH

1. SO,, KHS, Ca(OH),, MgO

2. KOH, HCI, FeO, NazPO,

3. Cu(OH)CI , CO3, HNO3, MgO, Ca(HCO3),

4. ZnSQO4, NaOH, HNO3, BaO

6. B kxakoM psity mocJjie10BaTeIbHO Pacno/ioxeHbl GopMyJibl BellleCTB,
00pa30BaHHBIX COOTBETCTBEHHO HOHHOM CBSI3bI0, KOBAJIEHTHOM MOJISIPHOI M KOBAJIEHTHOM
HeTOJIAPHOM

1) HCI, CuO, N,

2) BaO, H,S, CO;

3) Al4Cs, Hy, BaO

4) CaO, NHgs, O3

7. 1an psig coefuHeHU XJopa:

Cl,O0, KC1, HCIO; Cl,0;, HC1
Yucyio coequHeHUIi, B KOTOPBIX XJIOP NPOSIBJIsieT cTelleHb OKUCJIeHus -1, paBHoO:
a)4 0)3 B) 2 r) 1
8. YcranoBuTe cooTBeTCTBHE:

A. peakuus pas3ioKeHUs

b. peakius o6mena

B. peakuus 3amenenus

I'. peakiust coemuHEHUS

1) MgCO3=CO,+ MgO

2) 3CuO + 2Al = 3Cu + Al,04

3) 2NO + O, = 2NO;,

4) BaCl, +Na,SO, = BaSO, + 2NaCl

A b B I

3aganue mo BoIOOPY:
9*. Tlo ypaBuenwuto 4P + 50, —> 2P,05 Beranciute Maccy okcuna gochopa (V), ecnu

KoruecTBO (ochopa 2 Mob.




10*. HanumuTe ypaBHEHHs peakiyii, C MOMOIIBIO KOTOPBIX MOYKHO OCYILIECTBHUTh
cienyronue npespameHus: FeSO, — Fe(OH),; — FeO

IIpomexyTouyHas aTTecTanMsa 0 XUMHH 32 Kypc 8 ki1acca
Hrorosasi koHTpoOJIbHaAsi padoTa 3a Kypc 8 kiacca

Yyenn 8 kiacca
Bapuant 2.

1.Y1o0 Takoe pusnveckue siBJICHUS:

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

2)SIBnenusi, B pe3ysibTaTe KOTOPHIX U3 OJHUX BEIIECTB 00pa3yrOTCs ApYyTHE.
3)SBnenus, B pe3yibTaTe KOTOPHIX U3MEHEHUI BEIIeCTB HE HAOII0AaeTCs.

4)SIBnenusi, B pe3yabTaTe KOTOPBIX U3MEHSIOTCS pa3Mepsl, (hopMa Tell WM arperaTHOe
COCTOSTHUE BEIIECTBA, HO COCTAB UX OCTAETCSI IOCTOSTHHBIM.

2.B KakoMm psily pacnosio’KeHbl TOJbKO NMPOCThIe BelecTBa?
1) S, Al, N,

2) HNO;3, CaO, PH3

3) COy, Fe, H,0O

4) Si, P4, Fe;03

3.0npeneanTe 31EMEHT, €CJIH B €ro aToMe 6 3JIeKTPOHOB!

1) Hatpwuii

2)¥Yrnepon

3) Maprasnerg

4) bpom

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

2) 96 4) 384

5. B kakoM psiay nocje10BaTe/IbHO PAacoJI0OKeHbl (POPMYJIbI KMCI0ThI, KHCJIOTHOIO
OKCH/Ia, COJIH U OCHOBaHMA

1. HCI, SO, CaCO; KOH
2. Ca(OH), MgO, KHS , CO,

3. HNO3, BaO, Na,SO,, Ca(OH)z
4 NaOH, HCN, Al,03, K,S



6. B xakoM psixy mocJjie10BaTeJIbHO Pacno/iokeHbl GopMYyJibl BelleCTB,
00pa30BaHHBIX COOTBETCTBEHHO: KOBAJIEHTHOI HEMOJISIPHOI, HOHHOI U KOBAJIECHTHOM
MOJIAPHOM CBS3HIO

1. HCI, CuO, N;

2. O,, KBr, NH3

3. NaOH, HCN, BaO

4, BaO, HzS, COz

7. 1an psig coeAUHEHU cepbl:

SOy, H,SO4, K2SOs3, SOs, H,S
Yucio coemHeHNi, B KOTOPBIX XJIOP NPOSIBJIsIeT CTeNeHb OKUCIeHus +4, paBHO:
a)4 0)3 B) 1 r)2
8. YcranoBuTe cooTBeTCTBHE:

A. peaknus oOMeHa

b. peakuus pasznoxenus
B. Peaknus coenunenus
I'. Peakuus 3aMerieHus

1) CaCO3=C0O, + Ca0
2) CuO +H; =Cu + H,0
3) 2NO + O, = 2NO;,

4) NaCl + AgNO3z = NaNOg3 + AgCl

A b B I

3aganue mo BLIOOPY:

9*. Tlo ypaBuenuto N; + 3Hy —> 2NH3 BeraucianTe Maccy aMMuaka, €CJid KOJTHYECTBO
asora 3 MOJIb.

10*. HanmummTe ypaBHEHHS peaKIlyii, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBHTH
cnenyromue npepamierus: Na — NaOH — Cu(OH);

Hrorosast koHTpO/1bHAsI padoTa 0 XMMHH LIS o0y4yaommxes 9 kiacca

I/IHCTDVKHI/IH 110 BBINTOJIHCHHU IO DaﬁoTbI.

Ha Brimonnenue nutorooit padotsl o xumuu jnaetrcs 40 munyt. Pabora cocrout u3z 10
3aJ]aHuH.




COBCTyeM BBIITOJIHATD 3aJaHW B TOM OPSAAKC, B KOTOPOM OHH JIaHBI. Ba.TUH:I, MOJIYYCHHBIC
Bamu 3a BBITIONIHEHHBIC 331aHUsI, CYMMHPYIOTCS. [locTapaiiTech BBIMOJIHUTD KaK MOXHO OOJIbIIe
3a/1laHuil 1 HAOpaTh HauOOJIbIIIEe KOJIMYECTBO OAILIOB.

Bapwuanr 1.

IIpu BhInOIHeHNM 3a1aHui 1-2 BbIOepHUTE NPABWIbHBbIE OTBETHI M 3aANUIIUTE BLIOPAHHbIE
un¢psbl B NOPsiAKEe BO3PACTAHMS.

1. B psiny 2j1eMeHTOB KpeMHMd —> aJIIOMUHUIT —> MarHuil
1) yBeIMYMBACTCS YUCIIO JIEKTPOHHBIX CJIOEB B aTOME

2) yMEHBILIAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM CJIOE aTOMa
3) yMeHbIIaeTCs CTENEHb OKUCIEHUS B BBICIIUX OKCHIAX

4) ocnabeBarOT METAJUTMYECKHUE CBOMCTBA

5) yMeHbIIaeTcs painyc aToma

2. A30T- IpoCTOE BEIECTBO:

1) sBnsieTcs razom

2) OTHOCHUTCS K MeTajljiaM

3) pacTBOpsETCS B BOJIE

4) B OOBIYHBIX YCIOBUAX XUMHUECKU UHEPTECH

5) cocraBHas 4acTh 000JI0YEK PACTUTENBHBIX KJIETOK

B 3aganusx 3-5 ycraHoBHTe COOTBETCTBHE M 3aNIMIINTE B Ta0IMIy UH(PHI BHIOPAHHBIX
BaMu 0TBeTOB. Lludpsl B oTBETE MOryT NOBTOPATHCS.

3. YcTraHoBHUTE COOTBETCTBHE MEXKTY cxeMoii npeBpamecHuss ¥ UIBMCHCHHUEM CTCIICHU
OKHCJIEHHSI BOCCTAHOBHTEJISI B HEH.

CXEMA CTEMEHN OKMCAEHMS
A) SO, + PbO, —> PbSO, 4 42
B) SO, + H,0 + KMnO, — 3 —o
— H.80, + MnSO, + K,S0, 9H 8
B) SF, + HI— H,S + I, + HF i
3 Y—93
+7 +2
45— 3
+6 -2
5)9 — D

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

BELLIECTBO PEATIEHTHI

A) nuTuin 1) P,O,, KCI

B) oxkcug cepsl (VI) 2) H,0, Cl,

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

5) H,S0,, NH,NO,



5. YcraHnoBuTe cOOTBETCTBHE MeKIY GopMyJIaMH HUTPATOB U MPOAYKTAMM HX
Pa3J10sKeHH.

dbopmyIIbl coneit MPOJIYKTHI Pa3JIOKEHUS
A) KNO3 1) Ag, NO2, 02
B) Cu(NO3)2 2) Cu, NO2, 02
B) AgNO3 3) CuO, NO2, 02
4) KNO2, 02

5) Ag20, NO2, 02
B 3apanusx 6-10 3anummuTe cHavaJa HOMep 3aJaHusl, a 3aTeM pellieHne U OTBET K HeMy.

6. lana cxema npeBpamenuii: Hanumure MoJieKy/JsipHble ypPABHEHHSI peaKkuuii, ¢
NMOMOIIbI) KOTOPBIX MOKHO OCYIIeCTBUTH YKa3aHHbIE NpeBpameHus. Jljis BTopoi
peaKkuu cOCTaBbTe COKPAllleHHOe MOHHOE YPaBHEHMHe.

Fe —> X —25 Fe(OH), — FeO.

7. Mpamop — sBJISIETCS OJIHUM U3 CaMbIX MOMYJSPHBIX MPUPOJHBIX KaMHEH, M3BECTHBIX BO
BcéM mupe. JIroau mo0yroTcst 1 BOCXHUIIAIOTCS (PaHTACTUUYECKON KpacoTOoW M3JIeNHid U3 Mpamopa
Ha MPOTSHKEHUU MHOTHX BEKOB. LIeHHOCTD omnpesensieTcsi ero HeoObIYHON CTPYKTYpPOM, O0raThiM
MHOT000pa3ueM [[BETOBOM raMMbI U HEMIOBTOPUMOCTHIO PUCYHKA, 3TO JIENAaeT €ro YHUKaIbHBIM.
Mpamop cnaBUTCS CBOEH JOJIrOBEYHOCTHIO, IPOYHOCTBIO, CTOWKOCTBIO K Iepemnaaam
TEMIEPaTyp U BIAKHOCTH. MpaMop COCTOMUT U3 KaJbLIUTA C MPUMECSMHU APYTUX MHUHEPAoB, a
TaK)K€ OpPraHWYeCKUX coequHeHui. [Iprumecu pa3nuyHo BIMAIOT Ha Ka4€CTBO MpaMopa, CHUXKas
WIM TOBBINIAS €ro JeKopaTHBHOCTh. OKpacka, TakKe 3aBHUCHT OT npumeceil. boibmmHCcTBO
[BETHBIX MPaMOPOB MMEET NMECTPYIO UIIU MOJIOCUaTyI0 OKpacKy. OKCHJ XKelle3a OKpaIIUBaeT ero
B KPACHBIH I[BET, BEICOKOAUCIIEPCHBIN CYyIb(H jKene3a — B CHHE-YEPHBIN, jKeIe30CcoAepKaIine
CUJIMKAThI— B 3€JIEHBIN, TUMOHUT (TUIPOKCHUIBI JKeJie3a) U KapOOHATHI JKeJe3a U MapraHiia — B
*€nteie U Oypsie ToHa. Cepble, TOIy0OBaThIe U YEPHBIE I[BETA MOTYT OBITH OOYCIIOBICHBI TAKKE
npumecsiMu  OutymoB wunu rpaduta. Hanummre xummuyeckyro ¢opmyay mpamopa u
paccuMTaiTe MaCCOBYIO J0JII0 YIJIepoaa.

8. Beluncaure mMaccy ocaaka, odpasymwomerocs npu cauBanuu 200 r 20% -ro pacrBopa
THAPOKCH/IA HATPHUSA ¢ PACTBOPOM, CO/Iep:KaluM H30bITOK cyiabdara mean (1I).

9. Ha 3aHATHAX XHMHYECKOTO KpY)KKa YydallMecs HCCIelI0BaIM OECUBETHBIM IMpO3pauHbIi
pactBop. PactBop paznenunu Ha e nopiuu. K mepBoil mopuuM MCCIEAyeMOro pacTBOpa
n00aBUIIM pacTBOp KapOOHATa HATPHsl, IPU STOM BbIIENUIICS ra3 0e3 [[BeTa U 3araxa, B KOTOpOM
ropsiast J1yuuHka racHer. [Ipu no6aBnenun HUTpaTa Oapusi KO BTOPOW MOPLUU HUCCIETYEMOIO
pactBopa  oOpa3oBajicsi  OCaJoK  Oeloro  IBeTa, HEPacTBOPUMBIH B KHCIIOTax.
Omnpenennre cocTaB BellecTBa, 00pa3ylOlIero MccjaeayeMblii pacTBOpP, M 3aNUIIUTE €ro
Ha3BaHue. CocTaBbTe 1Ba YPAaBHEHHUS PeaKIUii, KOTOPbIe ObLJIH NMPOBEJCHBbI YYAIUHMMHCS B
npouecce ero paclno3HaBaHuUs.

10.CocTaBbTe YpaBHEHUS PEAKIIHi, COOTBETCTBYIOIIUE CICAYIOINIMM CXEMaM U OMPEICITUTE THII
KaXI0M peakiuu. B OKHCIUTETbHO-BOCCTAHOBUTEIBHONW PEAKIIMU OMPEACTUTE OKUCIUTEIb U
BOCCTaHOBHUTEIIb, MPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHUS:

a) HCl—->H,—Cu

1) - peakuus :




2) - peaxius

6) HzO—)D Hz—)HC|—)MgC|2

1) - peakmus ;
2) - peaxius ;
3) - peaKius

Bapuanr 2.

IIpu BhINOIHeHNM 3a1aHui 1-2 BbIOepHUTE NPABUWIbHBbIE OTBETHI M 3aANUIIUTE BHIOPAHHbIE
un¢psbl B NOPsiAKEe BO3PACTAHMS.

1. B psay 371eMeHTOB JIuTHH —>0epuuii —> 60p

1) yBeMUMBAETCS YUCIIO SJIEKTPOHHBIX CIIOEB B aTOME

2) yMEHBILIAETCSI YUCIIO 3JIEKTPOHOB BO BHEIIIHEM CJIOE aTOMa
3) yMeHbIIaeTCs JIEKTPOOTPULIATEIbHOCTh

4) ocnabeBaroT METAJUTMYECKUE CBOMCTBA

5) yMeHbIIaeTCs paguyc aTomMa

2. BoiOepute BepHbIe CyKIEHHUS:

1) Mosoko siBIsieTCs YUCThIM BEIIECTBOM

2) Xnop- s10BUTHIH Ta3

3) Kucnopon 1 030H sBISIIOTCS aIJIOTPOIHBIMU (POPMaMu

4) MeToioM BBITECHEHHS BO3IyXa B OTKPBITBI CTaKaH HENb3s1 cCOOpaTh YIIIEKHUCIBIN ra3

5) Otxojbl, 06pa3yrouuecs Mpyu UCIOIb30BAHUU METAIIMYECKOTO HATPHUsl, YHUUTOXKAIOT BOAOKH

B 3aganusx 3-5 ycraHoBHTe COOTBETCTBHE M 3aNIMIINTE B Ta0IuIy HH(PHI BHIOPaHHBIX
BaMH 0TBeTOB. L{lu(pbl B 0TBETE MOI'YT NOBTOPATHCH.

3. YcTraHoBHUTE COOTBETCTBHE MEXKTY cxeMoii npespamecHuss U UBMCHCHUEM CTCIICHU
OKHMCJIEHHMSI OKHUCJIUTEISA B Heil.

CXEMA CTEIIEHb OKMCJIEHUA
A) CO2 + Mg =MgO + CO 1) C(0)------- C(-4)
B)Al + C = Al4C3 2) C(+4)----C(+2)
B) C+CO2=CO 3) C(-4)-----C(+4)

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

4. YcTaHOBHTE COOTBETCTBHE MEK/1Y BellleCTBOM H peareHTaMu, ¢ KOTOPbIMUA OHO MOKeT
BCTYNIATh B PEAKLHIO.

BEIIECTBO PEAT'EHTEI



A) okcu KambIus 1) NaNO3, SO2
b) cepnas kucnora 2) Br2, KOH
B) muak 3) CO2, H2S

4) NaOH, K2CO3

5. YcTraHoBHTe COOTBETCTBHE MEK/IY PearupyolIMMHU BellleCTBAMHU M TPOAYKTaAMU
peakuuu.

pearupyroiye BelecTBa IIPOAYKTBEI PEAKIIUU

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

b) Fe + HC|------- 2) FeCl2

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

5) FeSO4 + Cu
B 3apanusx 6-10 3anumuTe cHAYaJIa HOMep 3aJaHHs, a 3aTeM pellieHHe U 0TBEeT K HeMy.

6. lana cxema npespaueHuii: Hanummure MoJsieky/IsipHble ypaBHEeHUs] peaKuid, ¢
NOMOIIBI0O KOTOPBIX MOKHO OCYIIECTBUTh YKa3aHHbIe peBpaenus. st Tperbei
PeaKUHMHU COCTABbTE COKPALLICHHOE HOHHOE YPABHEHHE.

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

7. Ilnmesasi cona, (OukapOoHAT HATPHsL, HATPUM ABYYIJIEKUCIBIN) — KHCHas COJb YTOJbHOU
KUCIOTHI U HaTpusi. OOBIKHOBEHHO MPEICTaBIsIET COOON MEIKOKPUCTAUIMYECKUH MOPOIIOK
Oenoro npera. Mcnonb3yercss B MUIIEBON MPOMBIIUIEHHOCTH, B KyJIWHapuu, B MEAMLMHE Kak
HEUTpaan3aTop OXKOTOB KOXKHU W CIM3UCTBIX 000JOYEK YeNOBEKa KHUCIOTaMU U CHMKEHUS
KHUCIIOTHOCTH JKENyJJOYHOI'O COKa,B XUMHMYECKOW NPOMBIIIJIEHHOCTH — JJIsl TPOU3BOJICTBA
KpacuTesiel, MeHOIUIACTOB U IPYTUX OpraHN4eCKUX MPOAYKTOB, PTOPUCTHIX PEAKTHBOB, TOBAPOB
OBITOBOM XHMMUH, HAlOJHUTENEH B OTHETYIIUTENsX, JUId OTAENCHHMs AMOKCUIA YIJIepoAa,
CepOBOJIOPOJA U3 ra3oBbIX cMeceil. CBOe Ha3BaHUE — «CO/ay», BELIECTBO MOIYYHUIIO OT Ha3BaHUS
pacTeHHsl COJITHKA COOHOCHAS, 30J1a KOTOPOT'O SIBJIAJIAaCh HCTOYHUKOM JTOOBIYH COJIBI.

Hanumure xumMu4yeckyw ¢opMyly NHIIEBOH COAbl M PACCYUTAUTE MACCOBYIO [10JII0
yrjepoaa B Heil.

8. Beruncaure Maccy ocajaka, oopasyrwomerocst npu caiupannu 200r 12.25 %-noro pacrsopa
CepHON KNCJI0THI M U30bITKA PACTBOPA HUTPaTa dapusi.

9. Oxcua, MMEIIMI TBEPAOE arperatHoe COCTOSIHHE, PAacTBOPHIM B Boje. [lomyueHHBIH
pacTBOp pazienuiau Ha JBe 4dacTH. [Ipum nobGaBieHMHM B OAHY M3 MPOOMPOK TpaHysl LHHKA
HaOJI0Ja)TA BBIJICTICHUE Ta3a, a B IPYyroi mpoOupKe Mmpu T0OABICHUH pacTBOpa HUTpaTa cepedpa
oOpa3oBaiics KENThI 0cafoK. YcTaHOBHTe (OpPMYJy HEeHM3BECTHOIO0 OKCHIA M COCTaBbTe
YPABHEHUS pPeaKUMid.


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

10. CocraBbTe ypaBHEHUS pEaKIlMii, COOTBETCTBYIOIIHNE CIICAYIONUM CXEMaM M OIPEICITUTE TUTT
KXo peaknuu. B OKHCIUTETHHO- BOCCTAHOBHTEIBHON PEAKIMK OMPEACTUTE OKUCIUTEIb U
BOCCTaHOBHTEITh, ITPOIIECCH OKUCICHUE M BOCCTAHOBJICHHE. |

a) HCl—->H,—Cu

1) - peakuus :

2) - peaKius

0) K—» KOH -»?—>AgC(Cl
1) - peakius ;
2) - peakuus ;
3) - peaKius
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