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1L.IIOACHUTEJIBHAS 3AIIMCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npencrtaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIUHM TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0mel cTparernu OOy4eHHs,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTO TIpeaMETa, yCTaHABIUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpKaHKe, MpelyCMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpHUPOBAHHE 10 pa3jesiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONPeAeseT KOIMUeCTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO ITOCIIeIOBATEIbHOCTD U3yUeHUs
XUMHUH C YIETOM MEKIIPSIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO IpoIriecca,
BO3PACTHBIX OCOOCHHOCTEW 00YJaIOLINXCS, ONIPEIEISIET BO3ZMOXKHOCTH IPEAMETA JAJISl peai3aliu
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTEeNbHON MPOrpaMMbl HA YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3ylbTaTaM OOy4eHHsS XUMHUU Ha
YpOBHE TIeJIel U3YYCHHS MPEeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIIHPHON JCSITEILHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaAHUS.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MIPEJICTABJICHHS O B3aUMOTIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOIUU BEIIECTB B IPUPOJIC, O MyTIX
pelieHusT TI00ATBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPaHEHUSI.

W3ydyeHne XumMuu:

CIIOCOOCTBYET pear3aIiii BO3MOKHOCTEH TSI CaMOPa3BUTHS U (POPMUPOBAHUS KYIbTYPBI
JMYHOCTH, €€ o011el n (QyHKIUOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOl ~ NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIICIOBATEIILCKAX YMEHUH, HEOOXOMUMBIX KaK B TIOBCEJHEBHOH JKWU3HH, TaK W B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJI511a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM TAarloM B (JOPMUPOBAHUU
€CTeCTBEHHO--HAyYHON TPAMOTHOCTH O0yUaIOIINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00ydaronuxcs.

JlaHHbIe HampaBJICHUS B OOYYCHWHM XUMHUHU OOCCIICUUBAIOTCS CIEIU(DUKON COACpHKAHHS
y4e0HOT0 MpeIMeTa, KOTOPBIH SIBIISICTCS TIeIaroTHIeCKH aJalTHPOBAHHBIM OTPaKeHHEM 0a30BOM
HAYKU XMMUU Ha ONPEEIEHHOM dTarie € pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpazoBaHUs OPUEHTUPOBAH HA OCBOCHUE
00yJarOIIUMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MOHATHH XWMHH, OCHOB HEOPTaHUYECKOH XUMHU U
HEKOTOPBIX OTICIIBHBIX 3HAYMMBIX TOHATUH OPTaHUICCKOM XUMHUH.

CtpykTypa comepaHus MPOrpaMMbl MO XHUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3yudeHuro. CopepaHue CKIQAbIBACTCS U3 CHUCTEMBI MOHSATUH O XMMHYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
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CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH IMOJYUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIUN 0OBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI MO XHMHUHU CIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
MPOUCXOAUT C IPUBJICUCHUEM 3HAHUM U3 paHEe U3YyUYCHHBIX YUEOHBIX MPeaMeToB: « OKpyKaromun
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS TP U3YUYCHHUH BEIIECTB U XUMUYECKUX PEaKIuid, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPaBHI OE30IMaCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITETHHOMY NPUHATHIO pEIIeHUH, CIOCOOHOW amanTHpOBaThCI K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOY4YeHUs Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIIbHOW  JESATENBHOCTH, HAay4YHbIM  METOJaM  IO3HAHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— o0ecrieueHre YCJOBHM, CIMOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMIHBIX BUIOB JICATEIHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHCIie yMEHHUH OOBSCHATH U OIICHUBAThH SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JCSATEIHHOCTH;

— (opMupoBaHue y 00yUaronuXcs TYMaHUCTHUECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00y4EHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX I M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocraBiseT 134 u.: B 8 kimacce — 68 4. (2 4. B Heneno), B 9 kimacce — 66 4. (2 4. B
HEJIEII0).

2.COAEP KAHUE OBYYEHUSA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEME Hayk. Tema u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMUYECKUX DJIEMEHTOB.
[TpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnaeckas popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BewecTB. OTHocuTenbHass aroMHas Macca. OTHocHUTeNbHas MOJEKYJSpHas Macca.
MaccoBas 105151 XUMHYECKOTO 2JIEMEHTa B COSIMHEHUU.

Konungectso Beniecta. Monb. MoisipHas macca. B3auMocBsA3p KOJIMYECTBA, MACCHI U YUCia
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacy€rel mo GpopMyniam XUMHUECKUX COCTMHEHUH.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMHUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XUMHUUecKue ypaBHeHHs. Kinaccupukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHMUYECKOW MOCYya0H, mpaBuiaaMu paboOThl B j1abopaTopuu U NMpUEMaMU
oOpamieHus ¢ j1a0opaTOpHBIM O0OpYy/IOBaHMEM, M3YUYEHHE U OIUCaHHE (PU3UYECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTHpaHue caxapa B CTyIKe, KMIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIIOTO) siBIeHUH, HaOIro1eHue u
OIMCaHKe NMPU3HAKOB NMPOTEKAHUsI XUMUYECKUX peakIil (pa3iokeHue caxapa, B3auMoIeicTBUE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapusi, pasioxkeHue ruapokcuna menu (ll) mpu nHarpeBanuu,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (1), mzydenue crocoOoB pasjieneHus cMecei:
C TOMOINBIO MarHura, GWIbTPOBaHHWE, BbIMAPUBAHME, AUCTWILIAIMSA, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/EHUE M OMHMCAHUE Pe3yJIbTaTOB MPOBEAECHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJeliel MOJIEKYT
(1IapocTep>KHEBBIX).

Baskueiilue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IIPOCTOE BELIECTBO.
Haxoxnenue kucinopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluyi TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TONydeHHUs KuCIOpoja B Jaboparopuu u
IpoMBIIIIEHHOCTH. KpyroBopot kucinopona B mpupoge. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 3K30- H
SHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopox — anemeHT u mpoctoe BeriecTBo. Haxoxaenne Bogopoaa B npupojie, Gpuzndeckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MosTydyeHus. KuciaoTel u comnu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiictBa BoAbl. Boma kak pacrBopurens. PactBopbl. Haceiuennsie u
HEHACBIIICHHBIE PACTBOpBI. PacTBOpMMOCTh BeliecTB B BoAe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoOIbl B mpupoje. 3arpsA3HEHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKcHJI0B. PU3nUeCcKre U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHne okcuioB.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. Ousndeckre U XUMHUYECKHE
cBoiicTBa kucior. Psag akruBHoctu metamioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa coseil. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/IeNICHUE CONEpKaHMsI KHCIOPOoJa B BO3/yXe, MOJydeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0pa3aMu OKCHJIOB M OIMCAaHWUE WX CBOWCTB, IOJy4eHHE, cOOMpaHue, paclo3HaBaHHE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MO’KHO MCIOJIb30BaHUE BUICOMATEpHAIIOB), HAOII0IeHEe 00Pa310B BEIECTB KOJIMYECTBOM 1
MOJIb, HCCJIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0B HEOPTaHMUYECKUX BEIECTB PA3TUYHBIX KIIACCOB,
HaOIIO/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT W IIENIOYel, M3ydeHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEHUTpaIM3al1H, ITI0Jy4YE€HNE HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHHUE OJTHOTO METAJIIa IPYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady N0 TeMe «BaxHeilmme Kiaccsl
HEOPTraHUYECKUX COCTUHEHUID.

Ilepuoauuecknii 3axkoH u Ilepuoagnueckasi cucremMa xumMudeckux sjiementos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHUCJIANTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [IoHSATHE O TPyMax cXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIE€T0YHO3EMENbHbIE METAIIJIbI, TaJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(poTepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepuonuueckuii 3akoH. llepmoamyeckas cucremMa xumMuueckux dyemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sziep. 3oTombl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
obOonouek aromoB mepBbIx 20 XxumHuueckux syeMeHToB Ilepuoanyeckoit cucrems [l W.



MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuo B llepuoamyeckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX 1
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISL pa3BUTHS HAyKU U pakTuku. 1. 1. MenaeneeB — yu€HbIi U TpaKIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETU U BOCCTAHOBUTEIIHU.

Xumuueckuii IKcnepumenmn.

u3y4YeHHe OoO0pa3loB BEIIECTB METAUVIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpPamMHu KUCIOT M IIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpEeHUE, PEaKIIUU PA3NIOKECHHS, COSTUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpenMeTHbIX CBA3E€H MpPH MU3yYEHUH XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepes UCMOIb30BaHNe KaK OOIINX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHSATHH, SIBISIOIIUXCS
CHUCTEMHBIMU JJIS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO [IHUKJIA.

OO01mure ecTeCTBEHHO--HAYYHBIC TOHATHS: HAYYHBIH (PaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHE, MOJIEIIb, SIBICHUE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsjll, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLHUs U HUX COEAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteme U CTpOEHHEM WX aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKOW CBS3H. TUNBI KPUCTAIMYECKUX PEMIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUUECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHWYECKHX COCIMHEHHM, T€HEeTHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3lUYHBIM MpU3HaKaM (10 YUCITYy U COCTaBY
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTHIO KaTaim3aTopa). OJK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHEC YPaBHEHHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o



karanuse. [IonsaTue o xuMuueckom paBHOBeCHH. PaKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKON
peaKuy U MOJI0KEHUE XUMHUUECKOIO PAaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBI OanmaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBICHHE YPAaBHEHHMM OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKuMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALUU. DJIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AHUOHBI. MeXaHMU3M MCCOLMALIMY BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3U. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
IpeJCTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakIud Ha HMOHBI
[ToHsiTHE O TUIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEILIECTB —
METAJUIOB M HEMeTauloB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIPOBOJIHOCTU PACTBOPOB BEILIECTB, IMpOLECcCa AUCCOLMALUN
KHCJIOT, 11€J04€el U cosel (BO3MOKHO UCII0JIb30BAHUE BUE0 MAaTEpUAIIOB), IPOBEICHUE OBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEeaKUuii MOHHOrO oOMeHa (oOpa3oBaHHE OcCalKa,
BbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJIbI), OINBITOB, WILIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHUs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINbIO KAueCTBEHHBIX pEakUWid Ha MOHBI, pELIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX COeUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJyueHHeE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHM3M uelloBeka. BakHelnye Xi10puabl
U UX HaXO0XJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue M (u3nyecKHe CBOWCTBA NMPOCTBIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpPhI Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oO1e Kak MpeaCcTaBUTEIN Kacca KUCIOT U crieluduueckue). XUMUYECKUE peaKkiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO ClI0c00a NOJTyYeHUs: CEpHOI KUCIOTHI. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOUl KHCIIOTHI, KauyeCTBEHHAs peakius Ha cyinbdaT-uoH. HaxoxaeHue cepel um €8
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KMCTIOTHBIE I0XKIH, 3arPsA3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILICHHS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEeHUsS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qusmdeckue u
XUMH4eckne cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMuMHUECKre
CBOWCTBA, MoylydeHue u npumenenue. Conu aMMOHUS, UX (PU3NUYECKHEe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
bu3nvecKkue W XUMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
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cneuuduyeckue). Mcnoab3oBaHWe HHUTPATOB M COJEM aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
yaoOpeHuii. XUMHYECKOE 3arps3HEHUE OKPYKAIOMICH Cpelbl COSAMHCHUSIMHA a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKALIH
docdopa, puznueckue n xumuieckue cpoiictBa. Oxcun dochopa (V) u dpochopnas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOMCTBa, nosiyuyeHue. lcmonb3oBanue QochaToB B KauyecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCIEHUs. YTIIEepOJ, aJUIOTPONHbIE MOIU(PUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B Ipupoze.
Oxcuapl yriaepona, ux GU3NUYecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJYYCHHUE U NPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIEMbI, CBsI3aHHbIe ¢ oKkcuaoMm yriepozaa (1V),
rUIoTe3a I00aJbHOr0 MOTEIUIEHHUs KJIMMaTa, NapHUKOBBIA 3(dexr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, HoiydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Micnonp3oBaHue kapOOHATOB B OBITY, MEUIIMHE, IPOMBILILIEHHOCTH
U CEJIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX yriepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OS€H3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHSATHE O OMONOTMYECKH Ba)KHBIX BEHIECTBAX: JKHUpax, Oenkax,
yII€BOAAX — W HUX POJM B JKU3HU 4elOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWMCTBA, IOJY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA TaJloT€HOB U MX COEJUHEHHM (BO3MOXKHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOPUIOB (TaJOTre€HUAOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMATepHUaoB), HaOdIofeHHWe Tpouecca OOYINIMBaHUS  caxapa MOA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEeHHE XUMUYECKUX CBOWCTB pa30aBiIeHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaONoJleHue NpHu3HakKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (PM3MUYECKUMHU CBOMCTBAMU a30Ta, (ocdopa W HX COeAMHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEeHUH,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U ¢pocaT-noH U N3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIOJIb30BaHUE
BUJEOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOJy4YeHHE, COOMpaHue, paclio3HaBaHNUE U N3YICHHIE CBONCTB
YIJIEKUCIIOr0 Ta3a, MPOBEIEHUE KAueCTBEHHBIX peaKkUui Ha KapOOHAT M CHUJIMKAT-HUOHBI H
U3y4YeHHE IIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIEHHE C MPOAYKLUMEH CHJIMKATHOMN



MIPOMBILIUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BakHelne HeMeTaJlIbl U UX
COCIUHEHU.

MeTtasiibl M MX COeUHEHUS

OO61mas xapakTepucTHKa XUMUYECKIX 3JIEMEHTOB — METaJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepmonnueckoil cucreme xumuueckux siemeHToB . M. MenaeneeBa u CTpOEHHsS aTOMOB.
Crpoenue MmetannoB. Metaqnueckass CBS3b M METaUIMYECKas KPUCTAJUIMUYECKas pELIETKA.
DNEKTPOXUMUYECKUNA PSSl HampspkeHUM MertauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MeTaiioB. O0mue crocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
crocoObl 3amThl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH, TIOPATIOMHHHM, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[IlenoyHble MeTALIBL: TTOJIOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEHUE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpusl U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COETUHEHUH.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaIbLUI: MOJI0KEHKE B [Iepruonanueckoii cucteme
xuMuyeckux snaeMeHToB J[. M. MenneneeBa, cTpoeHne MX aTOMOB, HAXOXJIECHHE B IPHUPOJE.
®du3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KajlblMsl. BaxkHelnne COeIUHEHHUs KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme Xxumuueckux syemeHTo [ U.
MeneneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoae. Ousznyeckue U XMMUUECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMHUYECKHX 3nemeHToB J[. H.
MenpeneeBa, CTpoOEHHE aToMa, HaAXOKJAEHUE B Ipupoje. Ousnueckrue 1 XMMUYECKHE CBOMCTBa
xkene3a. Okcupnsl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJTyYEHUE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUYECHHE
pe3yIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUS OKCHJA KajbI[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCTIOoposie  (BO3MOXKHO — MCIIOJIb30BaHME  BUAEOMATEpUasoOB), IPU3HAKOB MPOTEKaHUs
KaueCTBEHHBIX PeaKIMii Ha MOHBI: MAarHUs, KaJbllHs, alFOMUHUA, IMHKa, *ene3a (l1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HWOHAMH HATPHS,
KaJiusl U KaJbliig (BO3MOXKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), UCCIIEIOBaHNE aM(POTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHHUS U TUIPOKCH/IA IMHKA, PEIICHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 I10
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMus M OKpyKamLias cpeaa

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKM3HM uYeloBeKa. be3omacHoe HCIosib30BaHKE
BEIIECTB M XHWMHUUYECKHX peaknuii B ObITy. [lepBas moMoms mpu XHUMHYECKHUX OXKOTaxX U
OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpepl (mpeeiabHas A0MyCTUMass KOHIEHTpaIus
BenlecTs, gainee — [1/IK). Ponp xumuu B penieHuu 3K0JI0THYECKUX MPooIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHue 00pa3ioB MaTepUuaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUaJIbl).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNpPEIMETHBIX CBSA3€H MPU M3YYCHUH XUMHUH B 9 Ki1acce OCYIIECTRIISCTCS
qCpe3 UCIIOJIb30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/If/’I, TaxK U HOHHTHﬁ, ABJIAFOITUXCS
CUCTCMHBIMH JJIA OTACIIBHBIX NPEAMCTOB €CTCCTBCHHO--HAYYHOI'O LIUKJIA.

OO01111e eCTeCTBCHHO-HAYYHbBIC MOHATH: HAY4HBIN (DAaKT, TMUIIOTE3a, 3aKOH, TCOPHS, aHAITU3,
CHHTE3, KiacCH(HKAIUA, TEPUOTUYHOCTh, HAOIIOJICHUE, JKCIIEPUMEHT, MOJICINPOBAHNUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTHS, MaTepPHAIIBL.

®dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIWJ, HW30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJIO0, 00bEM, arperaTHOE COCTOSIHHE BeIeCcTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIIETKA, CIUTaBbl, (PU3MYECKHUE BEIIMYNHBI, CTUHUITBI
U3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoMHIIE.

buosorus: ¢orocunre3, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEpPAIbHbIC YI0OpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/IbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, ITOJC3HBIC
HACKOIIaEMBIE, TOTLUIMBO, BOIHBIE PECYPCHI.

3.IINTAHUPYEMBIE PE3YJIbTATblI OCBOEHUSA NPOI'PAMMBbI 10 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS NPOTPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHuUs
JIOCTUTAIOTCS B X0/1¢ O0YYEHHsI XUMHUHU B €IMHCTBE yU4eOHON U BOCIIMTATEIbHOM IESITEIbHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMHU  COLIMOKYJIbTYPHBIMH W  JyXOBHO-
HPaBCTBECHHBIMH I[EHHOCTSIMH, TMPUHIATHIMH B OOINECTBE MPaBUJIaAMH U HOPMaMH TOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHS M COIMAIM3AIINN 00YYarOIINXCS.

JIMYHOCTHBIE PE3YJIbTAThl OTPa)KalOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMN M PACHIMPEHHE OIbITa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIC/INI0, TIOHUMaHHS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOUW MH(OPMAIIUECH O MEPEIOBBIX JOCTHKCHHUSX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MHpa ¥ 00IIIeCTBa;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NpPEJCTaBACHUS O COIHUAIBHBIX HOpPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWN B
KOJUIEKTHBE, KOMMYHHUKATHBHOMN KOMITETEHTHOCTH B 00I1IECTBEHHO TTOJIE3HOM,
yueOHO-HUCCIIC/IOBATEIbCKON, TBOPUECKOW | JPYIMX BHJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JICATEIILHOCTH TPH BBIMOJHEHUN yUEOHBIX, MIO3HABATEIBHBIX 3a/1a4,
BBIMTOJIHEHHUM XHMHUYECKHX DSKCIIEPUMEHTOB, CO3JaHUH YYE€OHBIX MPOCKTOB, CTPEMJICHHS K
B3aWMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IMPOIECCE ITON Y4eOHOW HESITETBbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJICHHUE U MTOCTYIKH CBOUX TOBAPHIIIEH C TO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS TOCJICACTBUN TTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS
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MHUPOBO33PEHYECKHE TPEACTABICHUS O  BENIECTBE M  XUMHYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH W COCTABIISIOIINE OCHOBY JUIS
MOHWMAaHUS CYITHOCTHA HAYYHOW KapTHHBI MUpPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI IPUPOIBI, B3AaUMOCBS3SX YEIIOBEKa C MPUPOJAHON CPEeor, O POJIM XUMHH B TIO3HAHUH
ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHUN 1O XHMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBICHUMN, IO3HABATEIIBHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON paOOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, HOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUI0, MMPOSKTHOW M UCCIIENIOBATEIBCKOW JCATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAJIbHEHINIEM;

4) hpopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH XU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3JIOpOBBI 00pa3 >KU3HU, OCO3HAHHWE TOCJICACTBHIA M HENPUATHEC BPEIHBIX MPHUBBIUCK
(ymorpebneHusi ajKorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS IPaBUII
0C30MacCHOCTH NP OOPALICHUH ¢ XUMHUYCCKHMH BEIIECTBAMH B OBITY U peaTbHON KHU3HHU;

5) Tpy10BOT0 BOCTIMTAHMS:

UHTEpEC K MPAKTUYCCKOMY M3YUYCHHUIO MPO(ECccuii u Tpyia pa3IvuHOrO pojia, YBAKCHHE K
TPYAY U pe3yJIbTaTaM TPYyIOBOM JESITEIbHOCTH, B TOM YHCIIC HA OCHOBE IPUMEHECHHUS IPEIMETHBIX
3HAHMA TI0 XHMHH, OCO3HAHHBIA BBIOOP WHIWUBUIYATBHOW TPACKTOPUH TIPOJIOIKEHUS
o0pa3oBaHUs C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX
WHTEPECOB U TMOTPEOHOCTEH, yCHemHONW mnpodecCHOHANBbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 M Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHUS TIPABMIJI O€30MacHOTO MOBEEHUS TIpH PaboTe ¢ BEIECTBAMH,
a TaKKe B CUTYAIHSIX, YIPOXKAIOIINUX 370POBBIO M KU3HHU JTFOICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MTOTy4YaeMble IPU U3YUESHUH XUMHUH, JJIs pEIICHUS 3a1a4,
CBS3aHHBIX C OKPY’KAIOLIEH NpUPOTHON Cpenoil, A TOBBIIIEHHUS YPOBHS SKOJIOTHYECKOMN
KyJbTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IyTeH WX peIIeHus
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMATBLHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYUMBIC I (OPMHUPOBAHHS
MHPOBO33pEHHUs OOIICHAYYHBIE MMOHATHUS (3aKOH, TCOPHSs, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPbIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHBEpPCAIbHBIC YUeOHBIC NEHCTBUS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpbIe 00ecreunBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU e TENHHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble jlornyeckue AeicTBUA:

11



YMEHHUSl HUCHOJb30BATh MNPUEMBI JIOTMUECKOTO MBIIUIEHUS MPU OCBOCHUM 3HAHUI:
PaCKpBIBATh CMBICT XMMUYECKHX MOHATUHN (BBIICIATH UX XapaKTepHbIE IPU3HAKH, YCTAHABIMBATD
B3aUMOCBSI3b C JIPYTMMHU TOHSATHSMH), WCIOJIB30BATh MOHATHS AT OOBSICHEHHS OTAEIbHBIX
(akTOB U SIBIEHUH, BBIOUPAaTh OCHOBaHMS U KPUTEPUH JUISI KIacCU(UKALMN XUMUYECKUX BEIIECTB
U XMMHMYECKHX PpEeaKHi, yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3yYeHUs], CTPOUTH JIOTUYECKUE PACCYXICHUS (MHAYKTUBHBIC, IEIyKTHUBHBIC, [0 AHAJIOTHH),
JIeNIaTh BHIBOJIBI U 3aKITIOUCHHS,

yYMEHHE NPUMEHATh B MpoOLecce MO3HAHUSA MOHATHS (IPEIMETHbIE M MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XHMMHHU, MPEOOpPa30OBBbIBATH IIHPOKO
OpUMEHSeMbIe B XUMHH MOJICNIbHBIC MPEICTABICHUS — XMMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMysia M YypaBHEHHE XHMHUYECKOH peakuud — NpU pEleHHH Y4eOHO-
IIO3HABATENIBHBIX 33Ja4, C Y4YETOM OSTUX MOJEIBHBIX IPEICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XUMHYECKHX PEaKUWH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
POTHBOPEYHS B U3Y9aEeMBIX MPOLECCAX U SBICHUSIX.

Ba3oBble ucciieoBare1bcKue 1eiCTBUA:

YMEHHE HCHOJb30BATh MOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHI;

npruoOpeTeHre OmnbiTa MO IUIAHUPOBAHMIO, OPraHM3AaLUU M MPOBEACHHUIO YYEHHYECKHUX
SKCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro
pe3ynbpTar, (HopMyIUpoBaTh OOOOMIECHHS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEIAEHHOTO OIIBITA,
UCCJIEJOBAHMsI, COCTABIISATh OTUET O IPOJEIaHHON padoTe.

Padora ¢ nnopmanmeii:

yMEHHUE BbIOUpAaTh, aHATU3UPOBATh U HHTEPIPETUPOBATh MH()OPMAIHIO PAa3IMUHBIX BUI0B
1 GOpM MPEICTABICHHS, TOTYYaeMY0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTepaTypa
XHUMHYECKOTO CO/IepKaHusl, CIIpaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHUE NPUMEHSATh Pa3IMuHble METObl U 3alIPOCHI MPH MOUCKE U 0TOOpe nHbOopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS yUE€OHBIX U MO3HABATEIBHBIX 33124
OTIpEeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH WCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJAJIeHHE KYJIbTYPO aKTUBHOI'O MCIIOJIb30BAHMS PA3TUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpMy mpeacTaBIeHUs
UHPOPMAIIMK W WUTFOCTPHPOBATH pEIIaeMble 3aJlaud HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpa@uku 1 UX KOMOUHALUSAMU;

YMEHHE HCMOIb30BaTh M aHAJIU3UPOBATh B Ipolecce y4yeOHOM M HCclen0BaTeIbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIbI.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUS:

YMEHHUs 3aJlaBaTh BOIpPOCH (B Xoie Jauajora M (WIM) JAUCKYCCHH) TO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTH CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPECTABIISTH MOJMyYSHHBIE Pe3yIbTaThl MO3HABATEIBHOMN IESTEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1aA0OPaTOPHOW pPAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);
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yYMEHHSI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABATEJIbHON U
UCCIIEIOBATEIbCKON JICATENBHOCTH TPU PEIICHHH BO3HHUKAIOMIUX MPOOJeM Ha OCHOBE Yu&Ta
OOIIMX WHTEPECOB U COTJAcOBaHMs NO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbD», KOOPJAWHALNS COBMECTHBIX JEHCTBUN, ONPEAEICHUE KPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJIHCHHOW pabOThI U IpyTHe).

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€ CTBUS:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENU JAESITENIbHOCTH, JIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Haubosee 3QGeKTUBHBIE CIIOCOOBI pelIeHns Y4eOHbIX 1 TO3HABATEIbHbIX 33/1a4, CAMOCTOSTEIIbHO
COCTABJIAITh UM KOPPEKTUPOBATH IPEJI0KEHHBIN aJIrOPUTM JECHCTBUM IIPYU BBIIIOJHEHUH 3aJaHUI
C y4€TOM NOJy4YeHHS HOBBIX 3HAaHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKILHUsX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIU, YMEHUE UCIIOIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUHU 3a/1aHUM.

HPEJAMETHBIE PE3YJIbTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO O0S3aTEIBHOIO COAEpIKAHMUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHOil pabodeil mpoOrpaMMoil, BBIAEISIOT: OCBOEHHBIC
o0ydJalImMMUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUH, creunuduyeckue s
npeaMeTHoW oOnactu «XHUMHA», BUIBl AESITEIBHOCTH IO TMOJYYEHUID HOBOTO 3HAHMS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYyallUsX.

K konmy obyuenus B 8 kiacce mpeaMeTHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:
®  packKphIBaTb CMBICI OCHOBHBIX XMMMYECKUX IIOHSATHI: aTroM, MOJEKYJa, XUMHUYECKH
9JIEMEHT, MPOCTOE BEIIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAS U HEOJAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJISPHBIH O0OBEM,
OKCHUJI, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKas
peakiusi, Kiaccuukays peakiui: peakluu COCTUHEHUS, PEaKIMu PpaszNoKeHUs, peaklnu
3aMelleHus], peakui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PEaKLU, TeII0BOM 3 (eKT peakiu,
SJIPO aToMa, DJIEKTPOHHBIN CIION aToMma, aTOMHasi OpOUTalb, paJuyC aToMa, XUMUYECKas CBSI3b,
MOJISIPHASE U HEMOJISIPHAsE KOBAJICHTHAsl CBSI3b, MOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PacTBOp,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;
®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TTOHATHI U MPUMEHSATH 3TH TTOHSTHS
TP OMHMCAHHUH BEIIECTB U MX MPEBPAIICHUII;
®  HCNOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBi€HUsS (OpPMYJ BEIIECTB U ypaBHEHUI
XUMUYECKHUX PEAKLINN;
®  OIpeneNsaTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTETIEHb OKUCICHUS
AIIEMEHTOB B OWMHApHBIX COEAMHEHMSIX, MPUHAIJIEKHOCTh BEIIECTB K OMpPENEIEHHOMY Kiaccy
coeuHEeHUH no GopMmyinaM, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs U MOHHAsI) B HEOPTaHUYECKUX
COEIMHEHUSX;

e packpeiBath cMmbica llepuomanueckoro 3akona [I. M. MenneneeBa: I€MOHCTpPUpPOBATH
MOHMMAaHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPaHEHUS MAacChl BELIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

®  ONUCHIBATh U XapakTepu3oBaTh TabmuuHyro (opmy [lepuonnyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas nmoAarpynna (A-rpynma)y» u «mobdounas noarpymnma (b-
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TPYIINa)», MaJIble ¥ OOJBIITNE TIEPHOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIC UMEIOTCS B TaOIHUIIS
«Ilepnogmueckas cucrema xumuueckux odaemeHToB [[. WM. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTHKAMU CTPOCHHS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3apsija spa, ooiiee
YHCIIO 3JIEKTPOHOB M PaCHpe/IeICHNE UX 0 3JIEKTPOHHBIM CII0SIM);

e KiIaccuUUUPOBATh XHUMHUYECKHUE OJIIEMEHThI, HEOPraHWYEeCKHE BEIECTBA, XUMHYECKHE
peaxuu (10 YUCIY U COCTaBYy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEILIOBOMY 3D (DEKTY);

®  XapakTepU30BaTh (OMHCHIBATH) OOIINE XUMHUYECKHE CBOKWCTBA BEIICCTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/Iasl ONMIMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX
peaKkuuii;

®  [IPOTHO3UMPOBATH CBOWCTBA BELIECTB B 3aBUCHMOCTHM OT HX KauyeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IUYHBIX YCIOBUAX;

®  BBIYKCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIIO
XUMHUYECKOI'O 3JIEMEHTa IO (opMyJie COEIUHEHHs, MacCOBYIO JOJI BELIECTBa B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiy;

® [IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON MAESATENbHOCTH — AaHAJIW3 U CHUHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTH3aluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
-CJIEICTBEHHBIX CBS3€H — ISl U3yUYE€HHS CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIMi, €CTECTBEHHO-
HAay4YHbIC METOJbI TO3HAaHUS — HaOMIOJEHUE, HM3MEpPEHHUE, MOJCIMPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

e  cleAoBaTh MpaBUiIaM MOJIb30BaHUS XUMUYECKOU MOCY 101 U 1a00paTOpHBIM 000pYA0BaHUEM,
a TaK)Ke TpaBUiiaM OOpaICHIS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIMSIMH I10 BBITTOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHX OMNBITOB MO IMOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCIOpOJa), MPUTOTOBICHHUIO PACTBOPOB C OMpPENEIEHHOW MacCOBOM Jojeit
pacTBOPEHHOTO BEMIECTBA, IUIAHUPOBATH U TMPOBOJUTH XUMHUYECKHUE OKCICPUMEHTHI TIO0
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0O HHIUKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U APYTHE).

K koHIily o0yuenus B 9 kiiacce mpeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUIN:

®  DACKphIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHATHI: XUMHYECKUN DJIIEMEHT, aToM,
MOJIEKYyJIa, HWOH, KaTHOH, aHHMOH, TMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKas pEeakiusi, XUMHYECKas CBS3b,
TEIIOBOM 2P PEKT peakiiu, MOJib, MOJSPHBIA 00BEM, PacTBOP, AIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPONIUTUYECKAsT JMCCOIHUAINS, PEAKIMM HWOHHOTO OOMEHa, KaTaau3aTop, XHUMHUYECKOe
paBHOBecHE, 00paTUMbIC K HEOOpATUMBIE PEAKITNN, OKUCIUTEIFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH,
OKUCITUTENh, BOCCTAHOBHUTENb, OKHCICHHE WM BOCCTAHOBJIEHWE, aJUIOTPOINHs, amM(pOTEPHOCTb,
XUMHUYECKast CBsI3b (KOBaJCHTHAsl, WOHHAs, METaJUIM4YecKas), KpHUCTAJUIMYeCKas peméTka,
KOpPpO3Usi METAIOB, CIUIABbl, CKOPOCTh XHWMHUYECKOW pEaKIHUH, MPeaeiabHO JOMyCTUMAas
koHneHnTpanus [1JIK BemecTna;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TTOHATHI U MMPUMEHSATH TH TIOHSTHS
MIPU OTMCAHHH BEIIECTB M MX MPEBPAIICHUH;

®  UCIOJIF30BaTh XUMHYECKYI) CHUMBOJIMKY JJISI COCTABJICHHS (POPMYJI BEIIECTB M ypaBHEHUH
XUMHYECKHUX PEAKLINN;

®  ONpeNeNsaTh BAJIEHTHOCTh M CTENEHb OKHUCIECHUS XMMHUUYECKHX 3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COCIMHEHHH IO
dbopMyniaM, BHJI XUMUYECKON CBSI3H (KOBAJICHTHAs, MOHHAS, METAJUIMUECKasl) B HEOPTAHUUECKUX
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COEIMHEHUSX, 3apsii MOHA M0 XUMHUYECKOW (popMyiie, Xapakrep cpeibl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COCIUHEHUM, TUII KPUCTAIUIMYECKOM PEeIIETKY KOHKPETHOIO BEIIECTBA;

e packpsiBaTh cMbica [lepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATh €0
NOHMMAaHME: OIMCHIBaTh W XapaKTepu3oBaTh Tabmuunyto (opmy I[lepuoanyeckoit cucTembl
XMMHMYECKHX 3JIEMEHTOB: pa3MyaTh MOHATHUS «IJIaBHas noArpynna (A-rpymnmna)» U «rnoOoyHast
noarpynna (b-rpynma)», manble u Oojbline NEpUOIbl, COOTHOCHTH 0003HAuY€HUs, KOTOphIE
UMEIOTCS B INEPUOJMYECKOM TadiuIEe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YHCIIO0 JIEKTPOHOB U pacIpeIe]ICHUE UX 1O
3JIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOICTB JIEMEHTOB U
UX COCAVHEHMH B IpeZesiaX MajblX IEPHUOAOB MU IVIABHBIX MOATPYIII C Y4ETOM CTPOCHHS HX
aTOMOB;

e kiaccu(UUUpPOBaTh XMMUYECKHE DJEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XWMHYECKUE
peakiun (0 YUCITy U COCTaBY yYacCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, mo
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

e  XapakTepu3oBaTh (OMMCHIBAThH) OOIIME U cHelUPUUECKHEe XUMUUECKUE CBOWCTBA IMPOCTHIX U
CJIOHBIX BEILLECTB, MOATBEPAK/Ias ONMCAHUE IPUMEPaMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

®  COCTaBJIATb YPABHEHMs DJIEKTPOJIMTHYECKON AMCCOLMALMM KHUCIIOT, ILIEJIOYEld U COJel,
IOJHBIE M COKpalIEHHblE YpaBHEHHUS peakuuil HOHHOro OOMeHa, ypaBHEHMs peakIHid,
MOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETHMUYECKON CBA3M MEXJy BELIECTBAMH pPa3IMYHBIX
KJIACCOB;

®  packpelBaTh CYLIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PpPEAKLUMUHA  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX CTPOEHHS, BO3MOXKHOCTH
MPOTEKaHUsl XMMUUYECKUX MPEBPAILlEHUN B pa3INUHbIX YCIOBUSAX;

®  BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MaCCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa MO (opMyJie COETUHEHHS, MacCOBYIO JOJI0 BELIeCTBa B PacTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

e  coOmosaTh NpaBuiia MOJIb30BaHUS XUMHUECKOM MOCY 101 U 1TaOOpaTOPHBIM 000PYI0BaHUEM,
a TaKKe MpaBuiia 0OpalleHus ¢ BEIECTBAMH B COOTBETCTBUU C HHCTPYKLHUSAMH IO BBITOJTHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa U yTIeKucioro rasa);

® [POBOJUTH PEAKLMH, NOATBEP)KIAIOLUINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiankar-,
cyiabdar-, THUAPOKCUJA-UOHBI, KATHOHBI aMMOHHMS ¥ MOHBl M3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUUYECKUX BEILECTB;

® [PUMEHSATh OCHOBHBIE ONEpPALMH MBICIUTEIBHON JAEITEIbHOCTH — aHalu3 M CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO, BBISIBICHUE NPUUYNHHO-CIICACTBEHHBIX CBS3€H — IS
M3YYEHHUsI CBOMCTB BEILIECTB M XUMUYECKUX PEAKIINil, €CTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
Ha0JII0/IeHue, U3MEpPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).
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4. TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaunmeHnoBanue pa3aeoB 1 TEM MPOrpaMMbl Komecrso acos I1eKTPOHHbIE (LHPPOBHIE)
n/n pas porp Bcero KP np oOpa3oBaTe/ibHbIe pecypchl
Pa3nea 1. I[lepBoHayaibHble XHMHYECKHE MOHATHS
11 XuMus — BaxkHasi 00J1aCTh €CTECTBO3HAHUSA U IIPAKTUUYECKOM 5 5 bu6mumorexa [IOK
' JIESITEIIBHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2 BemecTBa u XumMuyeckue peakiu 15 1 https://m.eds00.ru/7f41837¢
Hroro mo paszneny 20
Paznen 2. BaxHeiilnne nmpeacTaBUuTeId HEOPraHUYEeCKUX BellleCTB
bubmuorexa [JOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 hitps://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bonopoa.ITonsitue o KUCIOTax v COMAX 8 1 https://m.eds00.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSX 5 1 1 https://m.edso0.ru/7f41837¢
. bubnuotexa [JOK
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUN 11 1 1 https://m.eds00.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /1. U.

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu

MemnneseeBa. CTpoenne aToMoB. XUMUYeCKast

[Iepnonnueckuit 3akoH u Ilepuoandeckas cucteMa XMMUYECKUX 7 bubnuoreka [IOK
anemenToB JI. Y. Menaene-esa. CTpoeHue aToMa https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
3.2  Xummueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKITHH 8 1 https://m.eds00.ru/7f41837¢
bubmuoreka [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

N HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Koantteereo tacon JJICKTPOHHEIC (M PPOBLIC)
n/n pa porp Bcero KP Inp o0pa3oBaTejIbHbIE PeCypChl
Pasnea 1. BemecTBo M XuMH4yeckmne peakuun
11 [ToBTOpEeHME U yriTyOIeHHE 3HAaHUH OCHOBHBIX Pa3/IeioB Kypca 5 1 bubmuorexa [JOK
' 8 kitacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHI 4 brbmmorexa LIOK
' P peard https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAs AUCCOUAINS. XUMUUYECKUE PEaKIINH B bubanorexa [JOK
1.3 8 1 1
pacTBopax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazgen 2. HemeTa/sIbI M HX COeTUHEHU ST
OO6m1as xapakTepucTuka XuMuueckux siuemeHToB VIIA- bubmuoreka [IOK
2.1 4 1
rpymmbl. ["anoreHs https://m.edsoo.ru/7f41a636
OO6m1ast xapakTepucTUKa XUMUIECKHUX d1eMeHToB VIA- bubmuoreka [IOK
2.2 ) 6
rpymmbl. Cepa U e€ CoeTUHEHHUSI https://m.edsoo0.ru/7f41a636
53 OO01mas xapakTepucTUKa XUMUYECKUX AIEMEHTOB V A-TpYIITbI. 7 1 bubnnorexa [JOK
' A3oT, dhochop u ux coenuHEHHS https://m.edsoo.ru/7f41a636
24 OO6mrast xapakTepuCTHKa XUMUUYECKHUX deMeHTOB |V A- 8 1 5 bubnuotexa [JOK
' rpyIIbl. YTICPOa U KPEMHUN U UX COCTUHEHHUSI https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
bubnunorexa LIOK
3.1 i 4
Obue CRORCTER METAIIOR https://m.edsoo.ru/7f41a636
bub OK
3.2 Baxkueiiiire MeTaibl U UX COEAUHEHUS 16 1 2 htI/tIpSJ,I:I;I/?nT.e;asi.ru 17§412636
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Hroro mo pazueny 20
Paznen 4. Xumus 1 oKpyskamomas cpeia

41 B « " 3 bubnunoreka LIOK
. €IIeCTBa U MAaTePUAIBI B )KM3HH YEIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
p 3 bubnunoreka LIOK

CICPBHOC BpeMA https://m.edso0.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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[TPUJIOXEHVE 1

K PABOYEI [TPOTPAMME
YYEBHOI'O [TPEAMETA
«XUMHUS»

[TOYPOYHOE [JTAHHPOBAHHE
[IPOTPAMMBI VYEEHOTO
[IPEJIMETA «XVMISl»

(8-9 KJTACCBI)
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INOYPOYHOE IINTAHUPOBAHMUE 8 KJIACC

KoaunuyecTBO 4acosB

JaTa nzydyeHus

Ne JaexkTpoHHbie (MppPOBbIE)
Tema ypoka
n/n Bcero KP mnp o0pa3oBaTe/ibHbIE PeCYpPChI
OBr aOBr
[Ipeamer xumun. Ponb XUMUU B KU3ZHA bu6nmorexa LIOK
yenoBeka. Tela U BelecTBa. 1 01.09.23 10509 https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
IT 1 .09. 7.

OHSATHE O METOJIaX [TO3HAHUS B XUMUU 05.09 07.09 https://m.edsoo.ru/ff0d227e

IIpakTuyeckas padora Ne 1 «IlpaBuia bubnnorexa [JOK

0 o é https://m.edsoo.ru/ff0d23dc
padoThl B 1a00pPATOPHHU U NPHEMBI 1 1 08.09. 12.09 p
o0paieHnus c J1adopaToOpHbIM
000py/10BaHHEM
YucTele BellecTBa VI/I cMmecH. CriocoObl 1 12.00. 14.09 bub6nmorexa LIOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2 «Pa3nesienue bubnmnoreka HOK
cMeceii (Ha IpUMepe OYHCTKH IMOBAPEHHOI 1 1 15.09. 19.09 https://m.edsoo.ru/ff0d28c8
COJIH)»

bu6mmoteka IIOK

A 1 19.09. 21.

TOMBI H MOTICEYIIH! 9.09 09 https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 99 09 26.09 bubnmnoreka [JOK
XMMHYECKUX IJICMEHTOB o ' https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK
II 1 26.09. 28.09
POCTRIC I CTOAHBIC BEMECTRA https://m.edsoo.ru/ff0d2a6c
b K
ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 29.00. 03.10 Homorexa LO

https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BEILICCTB.

bubnunorexa LIOK

10 Xumuueckas popmyiia. BaleHTHOCTh aTOMOB 03.10. |05.10 https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JIEMEHTOB

1 OTtHOCHUTEIbHAS aTOMHAas Macca. 06.10 17.10 bubnunoreka LIOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
MaccoBast 1071 XUMHAYECKOTr0 dDJIEMEHTA B bu6nmoreka [IOK

12 17.10 |19.10
COCTMHEHHU https://m.edsoo.ru/ff0d350c
KomuuectBo BemiectBa. Mosb. MossipHast bu6nmorexa LIOK

13 macca 20.10 ) 24.10 https://m.edsoo.ru/ff0d5230
du3nyecKue U XUMUYECKHE SIBJIICHUS. bubnunoreka LIOK

14 2410 | 26.10
XuMHYecKasi peaKiius https://m.edsoo.ru/ff0d37fa
IIpr3Haku U yCcioBUs IPOTEKAHUSA bubnnorexa [JOK

15 27.10 |31.10
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHUsI MacChl BEIIECTB. 3110 |02.11 bubmuoreka [IOK
XUMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konmmaecTBa, MacChl BEIIECTBA bu6mmoteka IIOK

17 . 03.11 |07.11
10 YPaBHEHHUSIM XUMHUYCCKHUX PEAKIIUit https://m.edsoo.ru/ff0d5708
Knaccugukanus XuMrUuecKux peakuui bubmuoreka [IOK

18 (coemuHEeHMUs, pa3JIOKCHHUS, 3aMCIIICHHS, 06.11 | 09.11 https://m.edsoo.ru/off0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- bubmuoteka [IOK

19 sHIKIOoNeaucT. O000IIeHe U 10.11 14.11 https://m.edsoo.ru/off0d40c4
CUCTeMAaTH3aIIHsI 3HAHHHA

20 KonTponbnas padorta Nel o teme 14.11 16.11 bu6muoreka [JOK
«BerecTBa U XUMUYECKUE PEAKIIAN» https://m.edsoo.ru/off0d4290
Bo3agyx — cMmech razoB. Cocta Bo3ayxa. bubnmnoreka [JOK

21 Kucmopoa — 37eMeHT U MPOCTOE BEIECTBO. 17.11 28.11 https://m.edsoo.ru/off0d448e

O3o0H
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubnunorexa LIOK

22 KHCII0poa (peaKIui OKUCIICHHUS, TOPEHHUE). 28.11 30.11 https://m.edsoo.ru/off0d4614
[TonsiTHE 00 OKCHIAX
Crioco0bI MoTy4YeHHsI KHCIIOPO/Ia B bubmmoreka [JOK

23 11a6OPATOPUHU ¥ HPOMBIILIEHHOCTH. 01.12 05.12 https://m.edsoo.ru/off0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PexkT XUMUIECKON peaKInu, bubmuorexa [IOK

24 HOHSTHE O TEPMOXUMHUYECCKOM yPaBHECHHH, 05.12 07.12 https://m.edsoo.ru/off0d4790
9K30- ¥ SHJOTCPMHUYUCCKHUX PEAKIIHSIX
TonnuBo (He(dTh, Yroib U METaH). bubnnorexa [JOK

25 3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro 08.12 12.12 https://m.edsoo.ru/off0d4c4a
IPE0TBPALICHHS
IIpakTuyeckas pabora Ne 3 no reme bubnnorexa [JOK

26 «IlosyyeHue U cCOOUpPaHUe KHCIOPOIA, 12.12 14.12 https://m.edsoo.ru/off0d4ae2
H3Yy4YeHHe ero CBOMCTB)

97 Bopopoa — sneMeHT u mpocToe BEMIECTBO. 15.12 19.12 bubmmoteka IIOK
Haxoxenue B mpupoe https://m.edsoo.ru/off0d4dd0

28 dusnyeckrue U XMMHUYECKHE CBOMCTBA 19.12 2112 bubnmorexa LIOK
Bos0opoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/off0d4dd0

bu6nmorexa LIOK

29 [ToHsiTHE O KUCHOTAX U COIAX 22.12 26.12 https://m.edso0.ru/off0d50d2
Crioco0sI ToTy4YeHust BOAOPO/Ia B bubnuotexa [JOK

30 n1aboparopuu 26.12 28.12 https://m.edsoo.ru/off0d4dd0
IIpakTyeckas padora Ne 4 mo Teme bubmuoteka [IOK

31 «IlosryyeHue U coOOMpPaHue BOAOPO/IA, 29.12 09.01 https://m.edsoo.ru/off0d4f42
HU3yuYyeHHe ero CBOMCTB)

32 MonsipHblii 00bEM ra3oB. 3aK0oH ABOTaapo 09.01 11.01 Bubmmorexa HOK

https://m.edsoo.ru/off0d542e

22



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

Brerurcnenus 00bEMa, KOJIMUECTBa BEIECTBA

bubnunorexa LIOK

33 rasa o ero U3BeCTHOMY KOJINYECTBY 12.01 16.01 https://m.edsoo.ru/off0d55a0
BEIIECTBA UIIH 00bEMY
Brruncienust 00bEMOB ra3oB 10 ypaBHEHUIO bu6mmotexa [JOK
34 peaKiiy Ha OCHOBE 3aKOHA 00BEMHBIX 16.12 18.01 https://m.edsoo.ru/off0d5708
OTHOILICHUH ra30B
bu6nuoreka [IOK
i 19.12 23.01
35 dusnyeckue U XUMUUECKHE CBOMCTBA BObI 9 3.0 https://m.edsoo.ru/offod587a
CocraB ocHoBaHui. [Tonstue 00 bubnuoreka [IOK
23.12 25.01
36 UHIAKaTOpax https://m.edsoo.ru/off0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U bubmmoreka [JOK
37 HCHACBIIIICHHBIC PACTBOPHI. MaccoBasi 10J1st 26.11 30.01 https://m.edsoo.ru/off0d5b40
BEIIIECTBA B PaCTBOPE
IIpakTyeckas padora Ne 5 mo reme Bu6mmoreka [JOK
https://m. Tu/off
38 «HpMFOT"OB.nejme paCTB?pOB cv 30.12 01.02 ttps://m.edsoo.ru/off0d5eba
onpeaeéHHOM MaccoBoil Josei
PACTBOPEHHOI0 BelIeCTBA)
39 Konrtponsnas padora Ne2 o teme 02.02 06.02 bubmuoreka [IOK
«Kwucmopona. Bogopoa. Boma» https://m.edsoo.ru/off0d6342
Oxkcupsl: cocTaB, KiaccupuKaus, bu6nmorexa LIOK
06.02 08.02
40 HOMEHKJIaTypa https://m.edsoo.ru/off0d664e
[TomyyeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [JOK
41 KUCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 09.02 13.02 https://m.edsoo.ru/off0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, 13.02 15.02 bubnuotexa [JOK
HOMECHKJIATypa https://m.edsoo.ru/off0d67ca
43 [TonyuyeHue u XMMUYECKHE CBOMCTBA 16.02 2702 bubmuoteka [IOK

OCHOBaHUM

https://m.edsoo.ru/off0d67ca
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Kucnotsl: cocras, kinaccudukanus, bubnunorexa LIOK
44 26.02 29.02
HOMEHKJIaTypa https://m.edsoo.ru/off0dfee2
bubnunoreka LIOK
4 IT 7 1. .
5 OJTy4eHUE U XUMUYIECKHE CBOMCTBA KUCIIOT 01.03 05.03 https://m.edsoo.ruloffodfee?
46 Comu (cpennue): HOMeHKJ'IaT}:pa, CIIOCOOBI 05.03 07.03 bubmuorexa [JOK
MOJIYYCHHS, XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTyeckas padora Ne 6. Pemnenne Bu6mmoreka [JOK
47 IKCIHEPUMEHTATBHBIX 32124 110 TeMe 12.03 12.03 https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPraHUYECKHX
CoOeIUHEeHMID»
48 I'enernueckas CBA3b MEXKIY IfnaccaMI/I 12.03 14.03 bubnunoreka LIOK
HEOPraHUYECKUX COCTUHCHUIT https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 0006 i 19.03 19.03
(JGOBMEHHE 1 CHCTEMATH3AIIHS SHAHHH https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme bubmuoreka [IOK
50 "OCHOBHBIE KJTaCChl HEOPTAaHHMYECKUX 22.03 21.03 https://m.edsoo.ru/00ad9ela
coequHeHun"
[IepBbie MONBITKY KIIaCCU(PUKALIUU bubnmnoreka HOK
51 XHUMHYECKUX 37eMeHTOB. [ToHsATHE 0 Tpymmax 26.03 26.03 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnonnueckuii 3akoH u [lepuonnueckas bu6muoreka [JOK
52 cUCcTeMa XUMHUYECKUX dreMeHToB J1. 1. 29.03 28.03 https://m.edsoo.ru/00ada52c
Menneneena
bubnunorexa LIOK
53 IT 01.04 02.04
CPHOARL TPYIHIEL, HOATPYIHE! https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoCcTaB aTOMHBIX sIJIEP. 05.04 04.04 bubnmnoreka [JOK

HN30TOmEI

https://m.edsoo.ru/00ada342
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CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB

bubnunorexa LIOK

55 snemeHToB Ilepuoauueckoii cucremsr . 1. 15.04 16.04 https://m.edsoo.ru/00ada6bc
Meunpeneena
XapakTepuCTUKa XUMUYECKOI0 3JIEMEHTA 110 bu6mmotexa [JOK
56 ero mnoyiokeHuto B [leproanueckoii cucreme 19.04 18.04 https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s bu6nuoreka [IOK
57 pa3BUTHUS HAYKU I/I"Hpaf(TI/IKI/I. . W. 23.04 93.04 https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, MIE1AroT U
rpaXKTaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
o8 XUMHYECKUX 3JIEMEHTOB 26.04 25.04 https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 HNonnas xumudeckas CBs3b 30.04 30.04 https://m.edsoo.ru/00adac34
bu6mmoteka IIOK
K : 2.
60 OBAJICHTHAS TOJISIPHAS XUMHYECKAs CBS3h 03.05 02.05 https://m.edsoo.ru/00adaab8
bubnmnorexa LIOK
61 KoBaseHTHas HenosipHasi XMMU4ecKast CBSI3b 07.05 07.05 https://m.edsoo.ru/00adaah9
bubmmoreka IIOK
62 CreneHb OKUCTIEHUS 13.05.24 14.05 https://m.eds0o.ru/00adae28
but6mmorekxa [IOK
- 17. 16.
63 OKHCITUTEIIEHO-BOCCTAaHOBHTEIIBHBIC PEAKITHH 05 6.05 https://m.eds00.ru/00adb076
bu6nunorexa LIOK
64 OKHUCIUTENNU U BOCCTAHOBUTEIU 20.05 21.05 https://m.eds0o.ru/00adb076
65 Kontponbnas padota Ne4 o reme «CtpoeHue 24.05 93.05 bubnuotexa [JOK
atomMa. XUMUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 Peseprubrit ypok. O6001eHNE U 98.05 98.05 bubnuotexa [JOK

cUCTeMaTH3alus 3HaHUH

https://m.edso0.ru/00adb33c
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PesepBusiit ypok. O000mIeHNE U bubnmoreka [JOK
7 1 1. .
6 CHCTEMATU3ALMS 3HAHUN 31.05 30.05 https://m.edsoo.ru/00ad9cb2
PesepBHeiit ypok. O000mICHHE U bubmmoreka [JOK
1 1. .
68 cucTeMaTU3alvs 3HaHUI 3105 30.05 https://m.edsoo.ru/off0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

KosmmyecrBo yacos Jara DJIeKTPOHHBIE HH(PPOBbIE
Ne Tema ypoka B H3y4eHust o0pa3oBaTebHbIE PECYPChI
n/n cero KP P y p pecyp
1 [epuonnyeckuii 3akoH. [lepuonuueckas cucrema 1 05.09.2023 bu6mumorexa [IOK
xuMHu4eckux 3memMenToB J[. . Menzaeneea https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB bubmuorexa [JOK
2 . 1 08.09.2023
XMUMHYECKUX 3JICMEHTOB MEPBBIX TPEX MMEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HoMeHKIaTypa 1 12.09.2023 bubnnoreka [JOK
HCOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xumnueckoi CBSI?I/I Y THIIEI 1 15.09.2023 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
Kontponbnas paborta Nel no teme «IloBropenue
) U yriayOieHne 3HaHUM OCHOBHBIX Pa3JiesioB Kypca 1 1 19.09.2023
8 kacca»
5 Knaccudukanus XuMHUUECKUX peaklui mo 1 99.09.2023 bu6mmoreka [JOK
Pa3ITUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
, ESHHTH: Z CzO}Z())O(;TI/I XHMquec:ooﬁ :eaKHI/II/I. . 25092023 Bu6morexa LIOK
HSTUE O TOMOTEHHBIX M T€TEPOTCHHBIX .09.
P https://m.edsoo.ru/00adbe9a
peaKIusax
8 HOH;E)HG ZX?ZHTZ?M paBHOBeecCI:E' qZ:KTopH, 1 20.00.2023 ~ Duommoreia LIOK
BITUSIONIHE HA CK Th XUMHYECKOUN PEaKIuu 1 .09.
H p peartt https://m.edso0.ru/00adc28¢
MOJIO’KEHNE XUMHYECKOTO PAaBHOBECHS
bu6 OK
9 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 03.10.2023 h;psj,l:jll(;r:éelcdasi.ru 100adcade
10 Teopus 3IEKTPOTUTUUECKON AUCCOLUALINH. 1 06.10.2023 bubmuorexa [JOK
CunbHbIe U cradble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
bub OK
11 HoHnHbIe ypaBHEHHsI peaKkIuil 1 17.10 morotexa I

https://m.edsoo.ru/00add448
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XUMHYECKHE CBOMCTBA KHUCIOT U OCHOBAaHUU B

bu6mmoreka [IOK
12 it 00 i 20.10
CBETE MpeACTaBIEHUIN 00 NEKTPOTUTHUECKOMN https://m.edso0.ru/00add5d8
JUCCOLIUAITIT
. XI/IeMI/I‘IeCKZIe CfOIZISCTB: coJieil B CBeCTe ) 10 BuGnorexa LIOK
HPCACTABICHIIT OB SICKTPOITHHACCION ' https://m.edsoo.ru/00add8h2
JUCCOLIMAIIUU
bubmuorexa [JOK
14 IT i 27.10
OIITHE O THAPOIHSE Comelt https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 00606 i 31.10
ODIICHHE I CHCTEMATHSAMULE SHATHH https://m.edsoo.ru/00addd12
[TpakTiueckas pabota Ne 1. «Pemenue bubnnoreka [JOK
16 03.11
9KCIICPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
. KBOHTpOJIBHaSI pabota Ne2 o teme < 11 Butmorexa LOK
«INEeKTpoNUTHYECKas TUCCOIMALNSL. XUMUYECKUE .
P A HHat https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPaAX»
OO011as XxapakTepuCTHKa raJOreHOB. XUMUUYECKHE bubnuorexa [JOK
18 . 10.11
CBOMCTBa Ha IIPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsiHas KHCIIOTa, XUMHUYECKHE bubnmnoreka [JOK
19 . 14.11
CBOMCTBA, NMOTy4YEeHUE, IPUMEHCHHE https://m.edsoo.ru/00ade104
I 0ota Ne 2
20 <<§3§T:::;zi?)£jﬂz;axnlnol;le;R;ellelme eé 17.11 Bubmiorexa LIOK
Y 1Y ' https://m.edsoo.ru/00ade348
CBOICTB»
Brruucnenus mo ypaBHEHHUSIM XUMHYECKUX bubanoreka [JOK
21 . 28.11
PEaKIHii, €CITU OJMH U3 PEareHTOB JaH B U30BITKE. https://m.edso0.ru/00ade488
bubmuoreka [JOK
22 06 VIA- 01.12
I1ast XapaKTepUCTUKA IIEMEHTOB TPYIIIBI https://m.edsoo.ru/00ade64a
AJ‘IJ‘IOTpO.l.'IHBIe MO,[[I/I(I)E/IKaL[I/II/I cepbl. Haxoxnenwne BuGmorexa LOK
23 cepbl U €€ COeIMHEHUH B pupoae. XUMUUYECKUE 05.12

CBOMCTBA CEpBI

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

28



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

24 CepoBonopo, cTpoeHue, pu3nyeckue u 08.12 bubmunorexa [JOK
XMMHYECKUE CBOWCTBA ' https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HIECKUE U bubmuorexa [JOK

25 . 12.12
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUUECKUE PEAKINH, JIeKAIIe B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOTYYEeHUsI CepHOU bubmumorexa [IOK

26 15.12
KUCIIOThI. XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXKaroIIei cpelibl COeAMHEHUSIMU CEPhI
Borunciienue MaccoBoil 10511 BBIXOA IPOTYKTA bubnnorexa [HOK

27 19.22
peaxiuu https://m.edsoo.ru/00adec8a
06 VA- .

28 Auor, pacnpocrpascrtne  nppoe, ditscciie p1p  BromoremlOK

> pactipoctpart PHPOAE, ' https://m.edsoo.ru/00adeea6
U XUMUYECKHE CBOMCTBA
AMMuak, ero Gu3nYecKne U XUMHUYECKHE bubnnoreka [JOK

29 . 26.12
CBOMCTBA, MOJYYCHUE U TIPUMEHCHHE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 mo reme bubnnorexka [JOK

30 . 29.12
«IlonyuyeHune aMMuaKa, u3yuyeHHe ero CBOMCTBY https://m.edso00.ru/00adf180

31 A3oTHas KUCIOTa, € Pru3nyeckue u XUMHUIECKue 09.01.24 bubnuoreka [IOK
cBOCcTBa o https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHUS B

32 Ka4yecTBE MUHEPAJIbHBIX y100peHnid. XuMudyeckoe 1201 bubnuoreka [IOK
3arpsi3HCHUE OKPYIKAIOIIEH Cpe/ibl COCTUHEHUSIMU ' https://m.edsoo.ru/00adf518
azora

33 iiﬁ:g gﬁiﬁfﬁﬁf Epfuﬁgqiiﬁﬁﬁla 16.01 bubamorexa IOK

’ ’ ' https://m.edsoo.ru/00adf68a
MOJIyYeHHe
Hcnonp3oBanue (i)OC(baT(iB B Ka4eCTBE BuGmorexa LOK
34 MUHEPATbHBIX yI00pEeHHH. 3arps3HeHne 19.01

MIPUPOHOM cpenbl pochaTamu

https://m.edso0.ru/00adfc20
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Yraepon, pacipocTpaHEeHUE B IPUPO/IE,

bu6mmoreka [IOK

35 23.01
bu3nUecKrue ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
O
KCj/II[BI yraeposaa, ux Gpuandeckue U XuMHUIeCcKHe BuGmorexa LOK
36 CBOMCTBA. DKOJIOTHYECKHUE TTPOOIIEMBI, CBSI3aHHBIE 26.01
https://m.edsoo.ru/00adfebe
¢ okcuzom yriepoaa (1V)
bubmuorexa [JOK
37 v & 30.01
HOBHA HETOTa H ee COTH https://m.edso00.ru/00ae006¢
IIpakTuyeckas padbora Ne 4 o reme
38 "l'i)on qu:me ::I:KI/ICJ:OFO ra?,:lI K:l‘{R;CTBeHHaﬂ 02.02 bubmmoreia LIOK
Y " . ' https://m.edsoo.ru/00ae027e
peakuus Ha KapOoHaT-HOH
[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX bubnnoreka [JOK
39 06.02
BEIIECTBAX KaK O COCIMHEHUAX YIiiepoaa https://m.edso0.ru/00ae054e
bu6mmoreka [IOK
40 K i 09.02
PEMHHIL I €10 COCAMHEHI https://m.edsoo.ru/00ae080a
I oora Ne 5. P
41 BKI;?IISTZ;::II;::BE:IXOJ; al: o Teeﬁzljj;amHeﬁmHe 13.02 bubmmorexa LIOK
P 8 ' https://m.edsoo.ru/00ae0bf2
HEMETAJUTBI U X COCTUHCHIS
KonTtpouabsnas padora Ne3 o reme «Baxuelimme bubnuoreka [IOK
42 16.02
HEMETAIUIBI U UX COSTUHEHUS https://m.edso0.ru/00ae0e18
OO0m1as XxapakTeprucTUKa XUMHYECKUX DJIEMEHTOB
— MeTaoB. MeTtannuueckast CBsI3b U bubmuorexa [JOK
43 . 27.02
MeTaJTHYecKasi KpUCTAJUTNIeCcKas penéTka. https://m.edsoo.ru/00ae103e
®Pur3nyecKkue CBOKMCTBAa METAIIIIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB. bu6mmorexa [IOK
44 B . 01.03
DIEKTPOXUMHUECKUH Psi/i HAPSKEHUH METaJIOB https://m.edsoo.ru/00ae1156
OO6mue cmocoOs! moTyueHus MeTauioB. CIUTaBBbI.
45 Brruucnenus mo ypaBHEHHUSIM XUMHYECKUX 05.03 bubnnoreka [JOK

peaKkIui, eClii OJNH U3 PEareHTOB COICPKUT
pUMeECH

https://m.edso0.ru/00ae1156
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bu6mmoreka [IOK

46 [ToHsiTHE O KOPPO3UU METAJLIOB 12.03 https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 Wlenornsie MeTamIb! 15.03 https://m.edsoo0.ru/00ae14b?2
bubmuoreka [JOK
48 OKCHIIBI ¥ THIPOKCHIBI HATPHSI U KaJTUs 19.03 https://m.edso0.ru/00ae14b2
49 [llenoyno3eMeNnbHBIC METAJIIbI — KAIbILIHN 1 9903 bu6mmoreka [IOK
Marui ' https://m.edso0.ru/00ae15e8
. bu6mmoreka [IOK
50 Baxneiiine coenuHEHNS KaJIbLIUA 26.03 https://m.eds0o.ru/00ae15e8
51 O0001IeHrEe U cucTEMAaTH3AlNs 3HAHUI 29.03
N N bubmuorexa [JOK
52 KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs 02.04 https://m.eds00.ru/00ae 1886
IIpakTyeckas padora Ne 6 no Teme bubnnorexa [HOK
53 . . 05.04
"X&cTkocTh BO/IBI M METOIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
4 A i 16.04
> JTOMHHHH 6.0 https://m.edso00.ru/00aelc64
. bu6mmoreka [JOK
55 AmM@oTepHbIe CBOICTBA OKCHIa U TUIPOKCHIA 19.04 httos://m.edso0.ru/00ae1c64
bu6mmoreka [IOK
X 23.04
56 Ie30 30 https://m.edso00.ru/00ae1d86
57 Oxcunel, ruapokcuabl u conu xenesa (1) u 26.04 bubmuorexa [JOK
xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 30.04
IIpakTuyeckas padora Ne 7. Pemenue
b K
59 IKCIIEPUMEHTAITLHBIX 3a7a4 10 TeMe «BakHewnme 03.05 no/morexa [0

METaJIJIbI U UX COCAUHCHU )

https://m.edso0.ru/00ae3de8
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Brrancnenus no YPaBHCHHUAM XUMHUYCCKUX

PEaKIMii, €CIIM OJIMH U3 PEareHTOB JIaH B U30BITKE bu6mmoreka [IOK
60 . 1 07.05
WM COJICPKUT MPUMECH. BrrarcieHus: MaccoBoit https://m.edso0.ru/00ae1750
JIOJIA BBIXOJ1a MTPOJIYKTA PEaKIIUU
61 O000111eHre U cUCTEMaTU3ALNS 3HAHUI 1 14.05
62 KonTpoubnas pabora Ned4 o reme «Baxueiimme 1 17.05
METAUIBI U UX COCTMHEHNS
63 BeniecTBa u MmaTepuaibl B TOBCEIHEBHOM KU3HU 1 91,05 bu6mmoreka [IOK
YeJloBeKa ' https://m.edso00.ru/00ae3f50
bu6 OK
64 XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl 1 24.05 hgpgf;i;zilru 100884270
buo OK
65 Ponb xumun B perieHnn 3K0JI0rMuecKux npoodaem 1 24.05 hgpil;l;;;z;zg”u 100364270
PesepBuelit ypok. O000IIeHHE U CHCTEMAaTH3alHS bu6mmoreka [IOK
66 . 1 24.05
3HAHUI https://m.edso0.ru/00ae0d0a
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 66
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

YYEBHO-METO/INMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MNPOLECCA

OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31areabcTBo
«ITpocsenienue»

» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe obmiecTBo «M31aTenscTBO
«ITpocsenieHue»

METOAUYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA
Xumus. 3amanus st KoHTposs. 8-9ki. [oc. s yuur. Pagenxuit A.M 2003 -144¢.pdf
3.9 Mb

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I"azera « Xumus» 1 callT 1yis yuuTens «5 uay Ha ypoK XUMHUK»
bubaroreka I{OK https://m.edsoo.ru/00ae0d0a

bu6nmoreka L{TOK https://m.edsoo.ru/7f41837c
bubnunoreka [{OK https://m.edsoo.ru/7f41837¢
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[TPUJIOXEHME 2

K PABOYEN [TPOTPAMME
YYEBHOI'O I[TIPEAMETA
«XUMHUS»

OOHJIbI
OLEHOYHBIX CPEJICTB

YUEBHOTI'O ITPEAMETA
«XUMU A»
(8-9 KJIACCEI)
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& Ki1acc

y4EOHUK: Xumus. 8 knacc: yuel. mist o0meobpaszosar. opranusanuii) / I'.E. Pynsuruc, ©.T.

@enbamad. — M.: I[IpocBewenue, 2019 r.

Ne @opMBbI KOHTPOJIA Hcrounnk Hasnauenne
YPOKa HpOBGpO‘IHOﬁ pa6OTBI
I10
TJIaHY
3 Ipakmuueckas paboma Nel. I'.E. Pymsutuc, ®.I [To3nakomMuThH y4-cs c
IIpuems1 Ge3omacHoi ®enpaman Xumus 8 71a00paTOPHBIM
padoThI ¢ 000PyIOBAHUEM U KJ1acc: y4eOHHK Jist obopynoBaHueM, IpUEMaMHU
Bemecreamu. CtpoeHue 00111e00pa30BaTEIBHBIX | OOpaIleHHs C HUM.
J1aMeHHu OpraHM3aLuii ¢ PaccmoTtpeTh IIpaBuIa
HPUIOKCHUEM Ha TEXHUKU  OE30IaCHOCTH B
DJIEKTPOHHOM HOCHTENE | raBrHeTe XUMUM
(DVD) /T"E Pymsutue, | [Tpapppopanue mpakTueckoit
O.I" ®enbaman- M.: PaBOTEI TT0 TIPEMETY
ITpocsemenue, 2019.- DopMupoBarue
208c. MO3HABATENILHOM 1IeNTn
TepMmuHbl. AHAJIN3 U CUHTE3
dopmupoBaHUE HHTEpeca K
HOBOMY IIPEIMETY.
5 Ipaxmuueckas paboma No2. I'.E. Pymsutuc, ®.I Ucnonb3oBanue
OuucTKa 3arpsi3HeHHON ®enpaman Xumus 8 NPAKTHYECKUX u
NMOBapPEeHHOM COJIN KJIaCC: yIeOHUK [1st J1a00PaTOPHBIX pabor,
00111e00pa30BATEIBHBIX | HECTIOKHBIX ~ IKCIEPUMEHTOB
OpraHH3aLuii ¢ Jinig: | JIOKa3aTeIbCTBa
NPUJIO)KCHUEM Ha BBLIBUTAEMBIX
SJICKTPOHHOM HOCHUTCNC | yjhenmonokeHuil;  ONUCAHUE
(DVD) /T"E Pymsutue, | yesynpraros s1ux pabor
®.I' Dembaman- M.: dopmupoBanue YMEHHUSI
[Ipocsemenue, 2019.- HAOJIFO/1aTh, JIEAaTh BBIBOJBI
208c. IIPU IPOBE/IEHUH OIBITOB.
dopmMupoBaHUE YMEHUS
XapaKkTepu30BaTh  CYIIHOCTb
MOHATUI YHCTHIE BEIIECTBA U
CMECH U CIIOCOOBI pa3JieeHus
cMecen
21 Konmponvnas paboma Nel 1.I'apa H.H. Xumus. Omnpenenenne

«IlepBoHayanbHbBIE
XUMHYECKHEe NOHATHH»

KoHntposnbHble n
IIPOBEPOUHBIE PAOOTHI. 8-
9 kmaccel / H.H.I'apa. —
Hpoda, 2004.

2. Papeuxuit A.M.
JnaakTnyeckuil
Matepuai: 8-9 Kilacchl:
[Tocobue nas yuureneit
0011e00pa3oBaTenbHbBIX
3aBefeHuil. M.:

c(hOpMHUPOBAHHOCTH YMEHUH:
XapaKkTepu30BaTh BaKHEHUIIIHE
XUMHUYECKHE TIOHSITHSL:
buznueckue W XUMHYECKUE
SIBIICHUS, XUMUYECKasl PEaKITHs
XUMHYECKUN JJIEMEHT,
Kkiaccuukanus BemecTB (Ha
MPOCTHIC u CIIOKHBIE
BEIIIECTBA);
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[Tpocsemenne, 2008-2010
IT.

XapaKTepH30BaTh MOHATHSI 00
OTHOCHUTEJILHOII aTOMHOU WU
MOJIEKYJIIPHOM Maccax;

COCTaBJIISATh bopmybI
OMHApHBIX COCAMHEHUH IO
HU3BECTHOM BaJICHTHOCTH
3JIEMCHTOB;

XapaKTepU30BaTb  OCHOBHbBIC
ITOJIOKEHUS aTOMHO-
MOJIEKYJISIPHOT'O YUEHHS,

[IOHUMATh €ro 3Ha4CHHUE;
COCTABJISITh YPAaBHEHHSI XUM.

peaKIui.
24. Ipaxmuueckas paboma No3. I'.E. Pymsurtuc, ®.I Hcmonns3oBanne
IMoxyuyenue u cBoiicTBa ®enpaman Xumus 8 NPaKTHYECKUX u
KHCJI0pPoa KJIacC: yIeOHUK st 1a00paTOPHBIX pabor,
00111c00pa30BATeIBHBIX | HECIIOKHBIX SKCIIEPUMEHTOB
OpraHu3aui ¢ st JI0Ka3aTeNnbCTBA
NPUIIOKCHUEM Ha BBUIBHTaEMBIX
SJICKTPOHHOM HOCUTCIC | jheniooxkennii; — OMUCAaHHE
(DVD) /I'E Pymsutue, | yesynpraros s1ix pa6or
@.I' @ennmaan- M.: dopmupoBaHue yMEHUS
Hpocsemenne, 2019.- HaO01aTh, [1e1aTh BBIBOJBI
208c¢. IIPH MPOBEJICHUH OIIBITOB.
Ymenue pacrno3HaBaTth
OTBITHBIM TIYTEM KHCJIOPO/I,
OTHCHIBATh XUMHUYECKHE
peakuu, HaONoJacMbie B
XO0J1€ HKCIIEPUMEHTA.
29. Ipaxmuueckas paboma No4. I'.E. Pynzurtuc, ®©.I Hcnons3oBaHue
IMosnyuyeHue Bogopona u ®enpaman Xumus 8 MNPAKTHYECKUX u
HCCJIeIOBAHNE €r0 CBOMCTB KIIacC: YYEOHUK [Ist 1ab0paTOPHBIX pabor,
00111e00pa30BATEIBHBIX | HECTIOKHBIX ~ IKCIEPUMEHTOB
OpraHH3aLuii ¢ Jinic: | JIOKa3aTeIbCTBa
HNPUJIO)KCHUEM Ha BBLIBUTAEMBIX
SJICKTPOHHOM HOCHUTCNC | yjhenmonokeHuil;  ONUCAHUE
(DVD) /T"E Pymsutue, | yesynpraros s1x pabor
@.I' Denpaman- M. YMmeHue pacro3HaBaTh
[Tpocseuienue, 2019.-
OTBITHBIM IYTEM  BOJOPOI,
208c. OTHCHIBATH XUMHUYECKHE
peaknuu, HaOIOJaeMbie B
XO0J1€ HKCIIEPUMEHTA.
35. Ipakmuueckas paboma Ne3. I'.E. Pynzurtuc, ©.I" Hcnons3oBanue
IIpuroroB/ieHHe pacTBOpPOB ®enpaman Xumus 8 MPAaKTUYECKUX U
coJieid ¢ onpeeIeHHO KJIacC: yIeOHUK st 71a00paTOPHBIX pabor,
MAacCOBOM J0/1eH 00111e00pa30BATEIBHBIX | HECIOKHBIX ~ AKCIEPUMEHTOB
PacTBOPEHHOI0 BellecTBa OpraHu3aLuii ¢ IS JIOKa3aTeIbCTBa
NPUIIOKCHUEM Ha BBUIBHTaEMbIX

QJICKTPOHHOM HOCHUTCIIC
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(DVD) / T'.E Pyn3utuc,
O.I" ®enpaman- M.:
[Ipoceemenue, 2019.-
208c.

MPENIOJIIOKEHUH;  ONMUCAHHE
pe3yIbTaTOB ATUX PadbOT
dopmupoBaHuE YMEHHUS

HAONIONaTh, I€JaTh BBIBOIBI
IIPH MTPOBEJICHUH OITBITOB.
YMmenue ONMCKHIBATh
Ha0JTI01aeMbIC TIPEBPAIICHHS B
XO0J1€ DKCIICPUMECHTA.

37 Konmponvnas paboma No 2 1.I'apa H.H. Xumus. Onpenenenue
«Kucaopoa. Bonopoa. Bona. KonTposnbHbie n c(OPMHUPOBAHHOCTH YMEHHIA:
PacTtBOpbI» [POBEPOYHbIE PAaOOTHL. 8- | ONMCHIBATH COCTaB, CBOMCTBA
9 xiaccel / HHFapa — U 3Ha4YCHUE (B npupoae u
Hpoda, 2004. MPAKTUYECKON JIeATEIIbHOCTH
2. Papenkuii A-l\v/l- YeJIOBEKA) MPOCTHIX BEIECTB —
JAnnakTiaecKui KUCIIOPOJIa U BOJOPO/A,;
Matepuai: 8-9 KIACCRL: | xapakTepn30BaTh BEMIECTBA MO
[TocoOue mist yuurenei COCTABY, CTPOCHHIO I
06meobp a30BATCILHBIX CBOIICTBaM, yCTaHABIIMBATh
3aBeneHuil. M.:
Ipocsemenne, 2008-2010 NPUYMHHO-CJIEACTBEHHbIE
o CBSI3U M@Ky TaHHBIMU
XapaKTEepUCTUKAMHU BEILIECTBA;
peliarh 3a/1a4u Ha
HaxO0JI€HUE MacCOBOM 1011
pacTBOPEHHOTO BELIECTBA B
pacTBope. Brruucnenue maccel
pPacTBOPEHHOTO BEILIECTBA U
BOJbI JUIsl IPUTOTOBIICHUS
pacTBOpa ONpeaeaEHHON
KOHLICHTpAI1H.
52. Ipaxmuueckas paboma No6. Hcnons3oBanue
Pemenne 1.I'apa H.H. Xumus. MPAKTUYECKUX u
JKCNePUMEHTAJBHBIX 32124 KOHTpOIbHBIE U 1a0b0paTOPHBIX pabor,
no Teme «OCHOBHbIE KJIACChI | MpOBEpOYHbIC PabOThL. 8- | HECIOKHBIX — SKCIIEPUMEHTOB
HEOPraHH4eCKHUuX 9 xnaccel / H.H.I'apa. — | nis JI0Ka3aTeIbCTBa
COeIUHEHH ) Hpoda, 2004. BBIJIBUT'a€MbIX
2. Papenxuit A.M. IIPE/IONIOKCHHUN;  ONHCAHHE
HunakTuaeckuii pe3yJabTaTOB 3TUX PabOT
marepuai: 8-9 Kimaccel: | Vmenue pacro3HaBarh
HocoOue murst yanreneit | oppitHpIM ~— IyTeM  KJIACCHI
00111e00PA30BATENLHBIX | HeopraHMYECKUX BEIIIECTB,
saBesicHnit. M. OIMCHIBATh XHMHYECKHUE
[Tpocsemnienne, 2008-2010 PEaKIMH, HAOTIONAeMble B
I XOJI€ DKCIIEPUMEHTA.
54, Koumponvnas paboma Ne3 1.T'apa H.H. Xunmus. Onpenenenue

«OCHOBHBIE KJIACCHI
HEeOpraHu4YeCcKux
COeIUHEHU .

KoHntposnbHble n
MIPOBEPOYHbIE PAOOTHI. §-
9 kmaccel / H.H.I'apa. —
Hpoda, 2004.

c(hOpMUPOBAHHOCTH YMEHUH:
CpPaBHUBATH IO COCTABY
OKCH/JIbI, OCHOBAHHSI, KHCIIOTHI,
COJIN;
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68

Koumponvnas paboma Ne 4.
«Ilepuoguyeckuii 3aKOH U
CTpPOeHue aromay,
«CtpoeHnue BelecTBa.
XuMHn4yeckas CBA3b»

2. Papenxuit A.M.
JInaakTH4eCcKuit
Matepuan: 8-9 Kiacchl;
[Toco6ue nis yuureneit
0011e00pa3oBaTeIbHbBIX
3aBesieHu. M.:
[Ipocsemenue, 2008-2010
IT.

KJIacCU(UIUPOBATH OKCHUJIBI U
OCHOBAaHHS I1I0 CBOICTBAM,
KHUCJIOTBI U COJIU — 10 COCTaBY;
aHAJIM3UPOBATh U3MEHEHHS B
X0JIe XUMHUYECKUX PEeaKIui,
bu3nvecKkrne 1 XUMHYECKHUE
IPEBpAICHUS U3yYaeMbIX
BEIIIECTB.
Boruncnenust o XUuMHYECKUM
yYpaBHEHUSM MaccChl, 00bEMa H
KOJIMYECTBA BEIIECTBA OJTHOTO
U3 MPOAYKTOB PEAKIIUU 110
Macce UCXOJIHOTO BEIeCTBa,
00BEMY MIIH KOJIMYECTBY
BEIIIECTBA, COJIEPKAIIETO
OITPENICIIEHHYIO JOJIIO
pUMeECei.

Onpenenenue
c(hOopMUPOBAaHHOCTH YMEHUIA:
Knaccudunuposats
M3y4YEHHBIE XUMUYECKHE
AIIEMEHTHl U WX COCTUHEHHUS.
CpaBHHUTH CBOMCTBA BEIIECTB,
NpPUHAJICKAIINX K Pa3HbIM
KJjlaccam, XUMHUYECKHE
AJIEMEHTHI Pa3HbIX TPYMIIL.
XapakTepus3oBaTb CTPYKTYpY

NEPUOANYECKON TaOITHUIIBL.
Paznuyars nepuonsl, A- u b-
IpYyTIIBL. OOBACHATD
buznueckuit CMBICIT
MOPSAIKOBOTO HOMeEpa
XUMHUYECKOT0 JIIEMEHTA,

HOMEPOB I'PYIIIbI U IEPUOAA, K
KOTOPBIM 3JIEMEHT
MIPUHAJICKUAT B
nepuoanueckon cucreme .M.
Menneneena;

3aKOHOMEPHOCTH  M3MEHEHUS

CBOWCTB AIIEMEHTOB B
npenenax MajbIX MEPHOJOB U
A-rpyni.

Onpenensatb THN XUMUYECKOU

CBSI3M B COCOUHCHUSAX Ha
OCHOBaHUH XUMHYECKOH
(bopMyIIBI. Onpenendarsb
CTeNeHb OKHCJICHHUS

JJIEMEHTOB B COEAMHEHUSX.
CocTtaBisTh (hopMyJIbI
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BCIICCTB 10 CTCIICHU
OKHCJICHHA 3JICMCHTOB.

[Tpunoxenue 1

Koumponvnasa paboma Ne 1
«BemecTBa 1 XUMHYECKHE PeaKIum»
[TosicHuTeNnbHASA 3aMIMCKa
Kontponbhas padora Ne 1 B 8 kiacce o reme «BemecTrBa u xXumnueckue

Pe€aKIHuMu))> COCTOUT U3 JIBYX yacTeu:

1. IIaTe TecTOBBIX 3aaHUM (KaXKI0€ OlleHUBaeTcs B 1 6asn)

2. OtkpbiTas yacThb. (3 3a7aHus).

1 3amanue 2 3a7aHue 3 3a;1ague
CocraButb ceMb | COCTaBUTh ypaBHEHUS Pemuts 3amauy — 3
dbopmyi o peaKuuii, yKa3aTh TUII Oaiia
BaJICHTHOCTH. peakuuu

1 popmyna - 1 ypaBHeHue — 2 6aina, eciu

10an yKa3aH TUII peaKluu

BpewMst BbIOTHEHHUST KOHTPOJIBHOUM paboThl — 40 MUHYT
Hroro: 3a Bce mpaBUILHO BHITIOJTHEHHBIC 3a/IaHus — 25 6aioB

23 — 25 GamoB — «5»
18 — 22 6auioB — «4»
13 — 17 6amioB — «3»

Kontponbshas padora Ne 1 o reme
«BemecTBa 1 XUMHU4YecKHe peakumu»
Tect
| - BapuanT
1. Ykaxure rpyIiny, B KOTOpOil Bce

AIIEMEHTBI - METAJUIBL.

Koutposnbhas padora Ne 1 o teme
«BemecTBa 1 XUMHUYecKHe peaKnuu»
Tect
Il - BapuanT
1. Vkaxure rpynmy, B KOTOpOH Bce

AJIEMEHTHI - HEMETAJLIBI.

a) Cu, K, Ca, Mg; 0) O, C, a) Cl, K, Ca, Mg; 0) O, C,
S,H; S,H;
B) C, O, P, Na; r) Ca, B) C, O, P, Na; r) Ca,
Mg, S, Br. Mg, S, Br.
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2. YKaxuTe yTBEPKICHHUE, KOTOPOE
pacKpbIBacT CMbICIH 3anucu 7H:
a) cEMb aTOMOB BOJIOPO/JIa; 0)
CEMb MOJIEKYJI BOJOPOJa;
B) YETBIPHALIATh AaTOMOB BOJIOPO/IA;
)4eTHIPHA/IIATh MOJIEKYJI BOJIOPO/IA.

3. Ykaxure rpyIiy, B KOTOpOH Bce
AIIEMEHTBI IPOSBIISIIOT BaJIEHTHOCTD
TOJBKO II:

a) Na, K, H; 0) Ca, Ba, Mg;

B) H, K, Ca; r) Fe, H, C.
4. Yxaxute GopMyJbl, KOTOPBIE
COOTBETCTBYIOT 3aIlUCHU: LIECTh
MOJIEKYJ a30Ta, JBa aTOMa XJopa,
JIBEHAJIIIaTh aTOMOB (TOpa.

a) 6Ny, 2Cl, 12F; 0) 6N, 2Cl,,
8) 6Ny, 2Clo, 12F; 1) 6N, 2Cl,,
12F,

5. YKaxuTe rpymniy BEeIIeCTB, KOTOPhIC

COACPIKAT JIMIIb ITPOCTBIC BCHICCTBA:
a)FeO, CuO, Cu;

2. YKaxuTe yTBEpKICHHUE, KOTOPOE
pacKpbIBAET CMbICIH 3anucu 7Ho:
a) cEMb aTOMOB BOJIOPO/IA; 0)
CEMb MOJIEKYJI BOJOPOJIa;
B) YETBIPHAALIATh AaTOMOB BOJIOPO/IA;
I') YeTBIPHAAIATh MOJIEKYJ BOAOPOA.

3. Ykaxure rpyImiy, B KOTOPOH BCe
3JIEMEHTHI IIPOSIBIISIOT BaJIEHTHOCTD
TOJBKO [:

a) Na, K, H; 0) Na, Li, Cu;
B) H, K, Ca;
r) Fe, H, C.
4. Ykaxute popMyJibl, KOTOpbIE
COOTBETCTBYIOT 3aIIMCHU: IIECTh
MOJIEKYJ a30Ta, JIBE MOJIEKYJIBI XJI0pa,

JBEHaAIaTh aTOMOB (TOpAa.

a) 6N, 2Cl, 12F; 6)
6N2, 2C|2, 12F2;

B) 6N, 2Cl,, 12F; r)
6N, 2Cl,, 12F;
5. Ykaxxute rpyIiry BEIIECTB, KOTOPhIE
COACPIKAT JIMIIb CJIOKHBIC BCIICCTBA:

0) P, Cu, S; a)FeO, CuO, Cu;
B)CUCl, CuO, CuSOy4; r) MgO, |©6)CuS, Cu, S;
MgS, Mg B)CUCI, CuO, CuSOy; r) MgO,
MgS, Mg
OTKpbITas 4acThb OTKpbITasA 4acTh

| — BapuaHnT Il — BapuanT
1. CoctaBbTe POpMyIIBI MO 1. CoctaBbTe (pOopMyIIBI TIO
BAJICHTHOCTH: BaJICHTHOCTH:

v ViV | | vV VI

AICI, SiO, PH, SO, AsO, CuO, CIO
2. CocTaBUTh YPABHEHHSI XUMUYECKHUX
peaKLuil ¥ ONpeeUTh UX THUIIbL:
Mg + Cl; — Ca+0;—
Na + N, —
FG(OH)g — Fe,O3 + H,0O
Ba + HCl — BaCl, + H»
3. CoctaBUTh POPMYITy U ONIPEIECIHUTD
MacCOBBIE JIOJIH 3JIEMEHTOB B
COEJIMHEHHH, COCTOSILEM U3 OJJHOTO

ZnBr, LiS, SO, WO, BaO, KF, Cal
2. CocTaBUTh YPaBHEHUS XUMUYECKUX
peaklMii U ONpeIeTUuTe UX TUIIBL:

Cu+0;, — Al +Cl, —
K+0,—
CaS0O; — CaO + SO,

Fe + HCl — FeCl, + H»
3. CoctaBUTh OPMYITY U ONPENETUTH
MacCOBBIE JI0JIM 3JIEMEHTOB B
COEIMHEHHUH, COCTOSIIIEM M3 JIBYX
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aToOMa Maraus, OAHOro aroma yricpoaa
N TpEX aTOMOB KHCJIOpOaa

dTOMOB KaJIWs, OAHOI'O aTOMa yrjiacpoaa
" TpEX aTOMOB KHUCJIOpOaa

| - BapuaHT Il - BapuanT
Ne Bompoca OTtBer Ne Bompoca Otser
1 A 1 b
2 A 2 b
3 b 3 A
4 A 4 B
5 b 3 B
Omeemul u peuienusi K KOHMpOabHoU pabomeNe [
«BemecTBa U XUMHYECKHE PEAKINID)
Tect
OTkpbITas 4acTh
| — BapuaHT Il — BapuanT
1. CoctaBbTe POpPMYIIBI MO 1. CoctaBbTe (OpMYIIBI IO
BAJICHTHOCTH: BAJICHTHOCTH:
v VI V | vV Vi

|
A|C|3, SiOg, PHs, SOg, ASzOs, CU20,

CIO

2. CocTaBUTh ypABHEHUS XUMUYECKHUX

peakuuii U ONpeIeTUTh UX TUIIbL:

Mg + Cl; — MgCl,— peakrust

COEIMHEHHUSI

2Ca + Oy — 2Ca0 — peakuus

COEIMHEHUS
Na + N2 — NasN — peakius
COEIMHEHUS

2Fe(OH); — Fe,03 + 3H,0 — peaknus
Pa3IoKCHHS

Ba + 2HCI] — BaCl; + H,— peakmus
3aMeIICHHSI

3. CoctaBUTh POPMYITy U ONIPEIECIHUTD
MacCOBBIE JIOJIH DJIEMEHTOB B
COCIMHEHHH, COCTOSIIIEM U3 OJHOTO
aToMa MarHus, OJTHOTO aToMa yriiepoja
U TPEX aTOMOB KHCIIOpO/Ia

MgCOs

M(MgCQO3) =24 + 12 + 16 *3 = 84

2. CocTaBUTh YPABHEHUS] XUMUYECKUX
peaKkui ¥ ONPEAEIINTE UX TUIIBI:

COEINHEHUS
2Al + 3Cl; — 2AICIl; — peakums
COEINHEHUS

COEIMHEHHUS
pas3JIoXKeHUS

3aMeIeHUS
3. CocTtaBuTh POpPMYJYy U ONPEACTUTH
MacCOBBIE JI0JIM JIEMEHTOB B
COEIMHEHHUH, COCTOSIIEM U3 JIBYX
aTOMOB KaJiusi, OJJHOTO aTOMa yriepojaa
U TPEX aTOMOB KHCIIOPO/a

w () = 78/138 * 100% = 56,52%
w (C) = 12/138 * 100% = 8,69%

ZnBr, LiS, SO, WO, BaO, KF, Cal

2Cu + Oy — 2CuO — peakus

4Li + Oy — 2Li1,0 — peakuus

CaCO3 — CaO + CO;— peaxius

Fe + 2HCI — FeCl; + Hy— peakuus

K.COs
M(K,CO3) = 39%2 +12 + 16* 3 = 138
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w (Mg) = 24/84 * 100% = 28,57%
w (C) = 12/84 * 100% = 14,28%
w (O) = 48/84 * 100% = 59,25%

w (O) = 48/138 * 100% = 34,78%

[Ipunoxenue 2

Konmponvnasa paboma Ne 2
«Kucaopoa. Boxopoa. Boaa. Pacteopsi»
[TosicHuTeNbHAS 3aMMCKa
KonTponbnas padorta Ne 2 B 8 kimacce o teme «Kuceaopoa. Bogopoa. Boaa.

PacTBOpPBD) COCTOUT U3 YETHIPEX YACTEM:

1. JlecsaTh TECTOBBIX 3adaHUM (KaXK10€ OIlCHUBAeTCs B 1 Oaw)

2. BcTaBbTe mporyIieHHoe cIoBO (KaKI0€ 3aaHue OlleHnBaeTcs B 1 6am).

3. CocraBbTe U HaWaUTe KOY(PGUIIMEHTHI 1JI1 YPAaBHEHUN XMMUYECKUX PEaKITUH.
Kaxxnoe ypaBHeHHE peakliuK OLICHUBAeTCs B 2 Oajia.

4. 3apgada - 2 Oata

Bpewms BeinoHEHUST KOHTPOJIBHOM paboThl — 40 MUHYT
Wroro: 3a Bce MpaBUIIbLHO BBHITIOJHEHHBIE 3a7aHus — 23 Oaria

21 — 23 GaiioB — «5»
16 — 20 6auioB — «4»
11 — 15 GamioB — «3»

Konmponvnas paboma Ne 2
«Kucaopoa. Bogopoa. Bona. PactBopbi»
| — BapuanT
1-51 yacTh
1. Camplii pacnpocTpaHEéHHBII
XUMHUYECKHNI 3JIEMEHT B 3¢MHOI KOpe:
a) Bojiopos 0) Kuciopoa B)cepa  T)
KEJe30
2. Y4eHblil, NOyYUBIINHA KUCJIOPOA U

NePBbI ONMUCABIIUN 3TO:
a) JLk. Jlaneron 6) I'.KaBennuin
[Ipuctin 1) A.JlaByasbe
3. Kucjiopoa 4 Boa0OpOa MOKHO
MOJIyYHTh, Pa3J10KUB BelleCTBO:
a)Boay O)coib B)KUCIOTYy T)
MapraHI[OBKY
4. B nIpOMBIIIJIEHHOCTH KHCJIOPOJ MOKHO
MOJIYYUTDb U3:
a) Bombl 0) BO3yXa  B) MapraHI[OBKH
T) CONM
5. B cocTaB BO31yXa He BXO/JUT:
a) BoJopox  0) KHCIIOpOaA  B)
YTJIEKUCIBINA a3 T) aproH

B) JIx.

Konmponvnas paboma Ne 2
«Kucaopoa. Bogopoa. Bona. PactBopbi»
Il - BapuanT
1-51 yacTp
1. Camblii pacnpocTpaHeHHbII XUMHYECKHIl
3JieMeHT B0 BcenenHnoii:
a) Bojoposr 0) Kuciopoa  B) cepa T)
KEJe30
2. IIpu npokaJIMBaAaHUM OKCHIA PTYTH KpoMme
PTYTH MOJIy4aeTcsl emé:

a) kucjaopoa  0) BOJOpoA  B) aproH  T)
HEOH
3. B Bo3ayxe KucJopoaa no oobémy:
a)78% 0)2% B)21% 1)23%
4. JIns ropeHusi BenecTBa HEOOXOAUM
AOCTYI:
a) Bojlopoza  0) KUCIOpO/Aa  B) aFOMUHUS
') KpEMHUs

5. Peakuum, nporeKkawinme ¢ BbijaeJeHueM
JHEPIUHU HA3BIBAKOTCH:
a) SK30TePMHUECKUMU  0) SHIOTEPMHUUYECKUMHU
B) KaTAJINTUYECKUMU
6. Bogopox MOKHO 1OJIyYHTh IIPH PEAKLUH
METaJIOB C:
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6. Peakuum, nporekawiue ¢
MOTJIOIeHHEM YHEPIru HA3BIBAIOTCS:
a) SK30TepMUYCCKUMU  0)
KAaTaJTUTHYECKUMH  B) SHAOTEPMHUYECKUMU
7. Ilpu peakniuu aKTUBHBIX METAJIJIOB C
BO/I0ii KpOMe rHJIPOKCH/IOB BbIIeJIsIeTCs:
a) Bojiopos  0) KUCIOpoA  B) METaH T)
HEPTH
8. Camplii J1€rkuii ras:

a) CepHHUCTBI 0) KHUCTIOPO  B)
YIJICKUCIBIA  T) BOJOPO/T
9. O1HOpPOAHBIE CUCTEMBbI, COCTOSIIIINE U3
MOJIEKYJI pACTBOPUTEJIS U
PacTBOPEHHOIO BelllecTBA:

a) B3BecH  0) paCTBOpBl  B) CYCIICH3UH

T') SMYJIbCUU
10. BemecTBO, NPaKTHYECKHU
HEepacTBOPUMOE B Bojie:
0) caxap  B)THUIIC  T) XJOPHU[
cepeOpa
2-51 YacThb
BcraBbTe mponynieHHoE CI0BO:
1) BemecTBa, KOTOpBIE YCKOPSIIOT
XUMHUYECKHE PEAKI[UU, HO CAMHU TP TOM HE
PacxXoIyr0TCsl, Ha3bIBAKOTCSI

a) Mell

2) XuMu4eckoe ypaBHEHHE, B KOTOPOM
YKa3bIBaeTCs TETUIOBOM A (PEKT, HA3BIBAIOT

3) PactBOp, B KOTOpPOM JJaHHOE BEIIECTBO
IpY JaHHOU Temriepatype OoJibIle He
pacTBoOpsieTCsl, Ha3bIBAIOT

3-11 4aCTh.

CocraBbTe M HaiiinTe KOA(PPUIHEHTHI
NJIsl YyPABHEHHU XUMHUYECKHX PeaKu:
a) TOPEHUS JINTHS
0) B3auMoJIeiiCTBHS BOJIOPOJIA U XJIOpa
B) B3auMoelicTBus Bogopoa u CuO
I') B3aUMO/JICHCTBHE BOJIbI C OKCUAOM
hocopa (V)

4 — 51 yacTh
Pemu 3amauy
Omnpenennure MacCOBYIO JJOJIIO COJIU B
pactBope, ecau 17 r conu pacTBopuiu B 48
T BOJIBI.

a) KHCJIOTOH  0) CObI0  B) OKCHJAMH  T)
PTYTBIO
7. Eciin Bogopoj cpearupyer ¢ KMCJIOPOI0M,
MOJIYYUTCSH:
a) Bo3Ayx O)wmeraHn B)Boda T)

YIJIEKUCIIBIN Ta3
8. BoccTanoBuTe/IbHBIE CBOMCTBA BOAOPOJ
NPOsSIBJISIET B PeaKUMAX C:
a) OKCHJaMH METAUIOB  0) BOJIOH
') MEJIbIO
9. CMecH, B KOTOPBIX MeJIKHE YaCTHLbI
TBEP/AOro BelecTBA PABHOMEPHO
pacnpeaejaeHbl MKy MOJIEKYJIaMH BOJbI,

B) PTYTBHIO

Ha3bIBAIOT:
a)B3BecM  O) paCTBOpBI  B) CYCIIEH3MH  T)
IMYIIbCUU
10. BemecTBo, XOpO1I0 pacCTBOPUMOE B BOjIe:
a)men  0) rurmc B) INIMHA  T) caxap
2-51 4acTh

BcraBbTe IponylieHHoe CJI0BO:

1) CnoxHble BellecTBa, KOTOPbIE COCTOAT U3
JIBYX DJIEMEHTOB, OJIMH U3 KOTOPBIX KHCIOPO/I,
Ha3bIBAOTCS .

2) KonnuecTBo TEII0Thl, KOTOPOE BBIIEIISAETCS
WJIH IIOTJIOIIAETCS IPU XUMUYECKON peaKuuy,
HA3bIBAIOT s dexTom.

3) PacTBOp, B KOTOPOM JaHHOE BEIIECTBO MPU
JTAaHHOM TeMIeparype emé MOKET pacTBOPATHCS,

Ha3bIBAIOT
3-51 4aCTh.
CocraBbTe M HaliAnTe KO3(PPUIHEHTHI 1JIA
YPABHEHUI XMMHUYECKHUX peaKIMii:
a) TOPEHUS ATFOMUHUS
0) B3aMMOJEICTBHS BOJOPO/Ia U CEPBI
B) B3aUMO/IelicTBHE BO/BI C OKcu1oM cepbl (VI)
T') B3aUMO/JICIICTBHE BOJIBI C JIUTHEM
4 — 51 yacTh
Pemu 3axauy
Omnpenenure MacCOBYIO JIOJIIO COJIM B PACTBOPE,
ecnu 41 r conu pactBopwiIn B 221 T BOJBL.
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Omeemul u peuienusi K KOHMpoabHoU pabome Ne [
«Kwucsopoa. Boxopoa. Boga. PacrBopb»

| — BapuaHT
1-s1 yacTb.

2-51 4YaCTh.
1 )katanuzaTopamu
2) TEpPMOXUMHYECKUM
3) HEeHACBHIIIICHHBIMU
3-11 4YaCTh.
a)4Li+ O2=2Li»0
0) Ho + Clo = 2HCI
B) CuO + H2=Cu + H0
r) 3H20 + P20s=2H3 PO4

4 — g yacTh
M(p-pa) = 17+48=65r

Il — BapuanT
1-s1 yacTb.

2-§1 4aCTh.
1) okcunamu
2) TETIOBBIM
3) HaChIIICHHBIMH
3-91 4acTh.
a) 4Al+302=2Al,03
0) Ho+ S=H)S
B) H20 + SO3= H2SO4
r) 2H>0 + 2Li =2LiOH + H»

4 — g1 yacTh
Mp-pa) =41 +221=262T1

[Tpunoxenue 3

Konmponvnasa paboma Ne 3
«OcHO6HbIE KNACCHl HEOP2AHUYECKUX BEULECHIB
[TosicHuTenbHAA 3anMCKa
KontponbsHas padota Ne 3 B 8 kiacce o temMe «OcHo8HbIE KaACChl
Heop2aHuuecKux geuiecmaey COCTOUT U3 TPEX YaCTEeu:
1. TectoBbie 3aaHus U 3aaHUSI HA COOTBETCTBUS;
2. 3anaHus Ha 3HAHUS KJIACCOB HEOPTaHUYECKUX COCTMHCHHM.

3. 3amaHus ¢ pa3BEepHYTHIM OTBETOM.

3aganus baser
A-1 1
A -2 2
A -3 2
B-1 4
B-2 4
C-1 4
C-2 4
Hroro: 21
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Bpewms BeITIOTHEHNS KOHTPOJIBLHON padoThl — 45 MUHYT

Brimonaesnsix: 20 — 21 - «5»
15-19 - «4»
11 - 14 - «3»

Koumponvnaa paooma Ne 3no meme:
«OcHogHble Knaccbl Heop2aHu4ecKux
eeuiecme»

| — 6apuanm
A -1 Okcun yrinepona (IV) pearupyert ¢
KaX/IbIM U3 JIBYX BEIICCTB:
a) BOJIOM M OKCHJIOM KaJIbITUs
0) KuciI0poIoM 1 oKcuIoM cephl (IV)
B) CyJIb(aTOM KaJIusl U TUIPOKCUIOM HATPHS
r) pochopHOI KUCITOTOU U BOJOPOAOM

A —2 YcTaHOBHUTE COOTBETCTBUE MEKIY
(bopMyII0i HICXOAHBIX BEIIECTB U MPOTyKTaMU
peaxkiun

DopMyibl [IponykTsl
BEILIECTB B3aUMOJCICTBUSA
a) Mg+ HCI 1) MgCl>

N

0) Mg(OH)2+ 2) MgCl2+ Hz
CO2 —

B) Mg(OH). + 3) MgCl2 + H20
HCl —

4) MgCOs + Hy
5) MgCOz + H20

A — 3 YCTaHOBHUTE COOTBETCTBUE MEXKY
XUMHUUYECKON (OpMyYJIOil BEIIECTBA U €TO
Ha3BAHHEM.

1) FeCls A. HUTpAT
meau(IT)
2) Cu(NO:s)2 b. kapbonar
KaJus
3) Alx(S04)3 B. xmopun
xeneza(I1l)
4) K2COs I'. HuTpUT
meau(Il)

. cynedar
QTIOMUHUS

Koumponwvnasa paboma Ne 3 no meme:
«OcHogHble Knaccvl Heop2anu4ecKux
eeuiecmey

I1- éapuanm
A —1 Oxcua HaTpusi pearupyeT ¢ KakIbIM
U3 JIBYX BELIECTB!
a) BOJIOM M OKCHIOM KaJbI[Us
0) KMCJIOPOJIOM U BOAOPOJIOM
B) cyJib(haTOM KaiHs U TUAPOKCHIIOM HATPHUS

r) pochopHOit KHCTOTON U OKCHIOM CEPhI
(V)

A —2 YCTaHOBHUTE COOTBETCTBUEC MEXKIY
(bopMyII0i1 HICXOIHBIX BEIIECTB U MPOIYKTaAMH
peakuui

DopmyJibl [IponyxTsl
BEILIECTB B3aUMOJCHCTBUSA
a) Fe + HCI 1) FeCl2

N

0) Fe(OH)2+  2) FeCl2+ H2
CO; —

B) Fe(OH). +  3) FeCl2+ H20
HCI —

4) FeCOs3 + H>
5) FeCO3 + H20

A — 3 YCTaHOBUTE COOTBETCTBUE MEXKTY
XUMHUYECKON (hOpMyJIOi BEIeCTBa U €T0
Ha3BaHHMEM.

1) FeCl; A. kapOoHaT
HaTpHs
2) Mg(NO3)2 b. auTpar
MarHust
3) Alx(SO4)3 B. xmopun
xenesa(Il)
4)Na2COs I'. auTpuUT
MarHust

J. cynasdar
ATFOMHHUS
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B — 1 PacnipenenuTe BemecTBa 1o Kjiaccam:
NaCl, CaCOgz, MgCl,, NaHCO3, Cu(OH)>,
CuO, NaOH, Fe(OH)s, SO3

B — 1. PacnipenenuTe BemiecTBa 1Mo Kjiaccam:
P20s, H2SO4, CaO, HNO3 HCI, CaCly,
Mg(OH)., K>CO3, Fe20:s.

‘ Oxkcujpl ‘ OcHoBaHusl ‘ Kucnorst ‘ Conu ‘

‘ Oxcuppl ‘ OcHoBaHus ‘ Kucnorsl ‘ Conu ‘

B - 2 OcymiecTBUTe MpPEBpAIICHUS:
Cu—CuCl,—Cu(OH),—CuO— CuCl>

C — 1 Hanummre 2 BO3MOXHBIX croco0a
MOJTy4eHUs CyNb(haTa Kaius.

C — 2 Kakas Macca COJH IOJIyYUTCSI, €CIIU B
peaknuio ¢ 36 T ruapokcuaa xenesa (1)
BCTYIIAET COJISTHAsI KMCIIOTa

B - 2.0cy1ecTBuTe MpeBpallCHHUS:
Ca—Ca0O—Ca(OH),—CaCl,—CaCO3

C - 1 . Hamumumre 2 BO3MOXHBIX crocoda
MOJTyYEHUs XJIOpUa [IMHKA.

C -2 . Kakast Macca COJIH MOJyYUTCS, €CITU B
peakiuio ¢ 80 r KanblMg BCTYIAET COJISHAs
KHCJIOTA.

Omeemul u pewienusi K KOHMpoabHOU pabome Ne 3
«OcHOBHbIE K1ACCHl HEOP2AHUYECKUX 6EUECING»

| — BapuanT Il — BapuanT
Yacts - A Yacts — A
1 2 3 1 2 3
A b B 1 2 3 4 A | b | B 1 2 3 4
A 2 5 3 B A ji| b r 2 5 3 B b I | A
Yacts — B Yacts — B
1. 1.
Oxcun | OcHoBanust | KucinoTel Comnn Oxcupapl | OcuoBanus | Kucnorer | Coim
bl P20s, Mg(OH)2, | H2SO4, | CaCly,
Cu0, . Cu(OH),, NacCl, CaoO, HNOs3, | K2COs,
SO3 NaOH, CaCOs3, Fe20s. HClI,
Fe(OH)s3 MgCly,
NaHCO3,
2.
2 2Ca+ 02 — 2Ca0

Cu + Cl2 — CuClz

CuCl; + 2NaOH — Cu(OH)2 + 2NaCl
Cu(OH)2— CuO + H20

CuO + 2HCI1 — CuCl2+ H20

Yacts — C
1.
K20 + H2SO4 = K2SO4 + H20
2KOH+ H2S04 = K2SO4 + 2H20
2.

Fe(OH)2 + 2HCI — FeClz + H20

n(Fe(OH)2) = n(FeCl, ) = 36/ 90 = 0,4 momb
m(FeClo) = 0,4 * 127 =50,8

Ca0O + H2O — Ca(OH):
Ca(OH), + 2HCI — CaClz + H20
CaCly + Na;C0O3 —CaCOs3 + 2NaCl
Yacte — C
1.
Zn + 2HCIl = ZnCl, + H»
ZnO + 2HCI = ZnCl;, + H,0

2.

Ca + 2HC1 — CaCl2 + H20
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n(Ca) = n(CaClz)= 80/ 40 = 2 moib
m(CaClp) =2 * 111 =222r

[Ipunoxenue 4

Konmponvnas paboma Ne 4
<<1'Iep1/lozmqec1mﬁ 3aKOH U CTPOCHHUE aTOMA. CTpoeHne BelIeCTBAa. XumMuueckasi CBA3b»

[TosicHuTENnbHASA 3aMIMCKa

KonTponbnas padora Ne 3 B 8 kinacce no treme «llepuoguyeckuii 3aK0H M CTPOeHHE aTOMA.
Ctpoenne BemecTBa. XHMHUYECKAs CBA3b)» COCTOUT U3 TPEX YacTel:
KonTponbHas padoTta cogepKUT pa3HOYpOBHEBBIE 33 JaHUS:

1) Tect (c BEIOOPOM OAHOTO BapuaHTa OTBETa U3 4eThlpex); Kaxoe MpaBUIbHO BBINOJIHEHHOE
3ajanue (C BEIOOPOM OTBETA) OlleHUBaeTcs B 1 Oas.
2) PacnipesieneHne XUMHUYECKUX 3JIEMEHTOB [0 HEKOTOPHIM XapaKTEepPUCTHKAM, XMMUYECKasl CBA3b.
(ITonnblit MpaBUIBHBIN OTBET OLIEHUBAETCA 2 OajiaMu, 3a HETIOJIHBIN MTpaBUWIIbHBIN OTBET — 1 Oai,
3a HeBEpHBIN OTBET (WK ero orcyTcTBHe) — () 6asios.
3) 3aKkperuieHHe OCHOBHBIX KJIACCOB HEOPraHMYECKHX COEIUHEHMH, pemeHue 3anad. Cunraercs
BBINOJIHEHHBIM BEpHO, €CIH NMPaBUJIbHO 3alIUCaHbl TPU ypaBHeHUs peakuuil (3 6aa). [IpaBuiibHO
3anMcaHbl 2 ypaBHeHUs peakuuil — 2 Oama. [IpaBuibHO 3amucaHo OJTHO ypaBHEHHUE peakuuu — 1
6amn.IlpaBuibHO pemeHHas 3a1a4a-3 6asia.
MakcumanbHOE KOJIMYECTBO OAJIJIOB MpeICTaBIeHO B Tabyuiie 1.

Tabnuya 1
MaxkcumanbHOe KOJTM4eCTBO OaJIoB
Bun pabotsr Hr
Yacrs 1 Yacts 2 Yacts 3 or
0
KonrtponsHas pabora 9 6 6 21

Bpewmst BeIOTHEHUST KOHTPOIBHOM padoThl — 40 MUHYT
Oyenusanue pabomsl OnieHHUBaHHE PaOOTHI MPEICTaBICHO B TabIuIlE 2.

KomnuecTBo 6amios Ouenka
19-21 «5»
13- 18 «4»
10-12 «3»
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Konmponvnas paboma No 4
«ITepuoauyeckuii 3aKoH u crpoenue atroma. Ctpoenne
BelllecTBA. XMMHYeCKAasi CBA3b)

Bapuanrt 1
Yactp 1
Brumamenvrno npouumaiime xaxcooe 3adanue (A1 — A9),
U3 yemsipex npeonoAHCeHHbIX 8APUAHIOE OTNEEMO8
8blbepume 0OUH NPABUILHBLIL
Al. BemecTBo ¢ KOBaJ€HTHBIM HEMOJISPHBIM TUIIOM
CBSI3U:

1) N2, 2) Na, 3) NaCl,4) H20
A2.VY aToma Kanus 4UCIIO AIEKTPOHOB U IPOTOHOB
COOTBETCTBEHHO PaBHO:
1)19139,2)19120,3)39u19,4) 19u 19
A3 Hemertaminueckue CBOMCBTA 3JIEMEHTOB B IIEPUOJIE:
1) ymeHbLIatoTCs, 2) yBEIUUUBAIOTCS, 3) HE
U3MEHSIOTCS, 4)yMEHBIIAI0TCs, a 3aTeM
YBEINYUBAIOTCS
A4. Yucno 37eKTpOHHBIX YPOBHEW OMpeeNnsaeTcs mo:
1) Homepy rpynnsL,2) HOMEpY psaa,3) MOPSIAKOBOMY
HOMeEpY,4) HOMEpY Hepruoaa
AS. Yucno npoTOHOB B fAJIpe aTOMa yTJIepoJia paBHO:

1)+3,2)+4,3)+6, 4)+7
A6. Uncno 31eKTpOHOB Ha BHEUTHEM dHEPreTUYECKOM
YpOBHE B aTOME HATPUS PaBHO:
1) 3, 2)5, 3)1, 4)31
A7. B Bemecte ¢ popmyrnoit H20 cs3s:
l)uoHHasi, 2)KOBaJIeHTHAas MOJSpHAs,
3)koBaneHTHasI HETIONIIpHas,4 )MeTaTnIecKast
A8. Kakomy 311eMEHTY COOTBETCTBYET 3JIEKTPOHHAs
dopmyna 1s22s22p63s23p4:
1)S, 2)Ar, 3)P, 4)Cl.
A9.Crenenb okucieHus: cepbl B coequHeHusx SO3,
H2S, H2SO3 cooTBeTCTBEHHO paBHHI:
1)+6,-2,+4 , 2)-2,+4,+6, 3)+6,+4-2,
-2.

4)+4,+6

Yactsp 2
B1.CocraBbTe CX€MBI CTPOEHHUS aTOMa U paclpeeanTe
AJIEKTPOHBI TTO OPOHUTAIISIM 1715 yieMeHTa No 5.

B2. Kak B nnepnosie U3MEHSTCS paguyChbl aTOMOB U X
AIIEKTPOOTPHULIATEIBLHOCTD?

B3. 3.Pacnpenenute BemiecTBa o 4 KOJIOHKaM B
3aBUCHMOCTH OT THITa XUMH4ecKoit cBsi3u:1) BaCl2 ,2)

CH4,3) CI2,4) C2H2, 5)MgO, 6)Br2,7) K20,8) Mn.

. A | 5 | B [cC|

Konmponvnas paboma Ne 4
«Ilepnoguyeckuii 3aK0H U CTPOEHHE aTOMA.
Crtpoenue BemecTBa. XUMHYECKAsl CBA3b)
Bapuant 2
Yacrtp 1
Buumamenvno npouumatime kasxicooe 3a0anue
(Al — A9), uz uemvipex npeodnoIiceHHbIX
8apuanmMos omeemog evibepume 0OUH
NPAasUNbHLLL
Al. AKTUBHBIN METaJIJ1 HATPUI UMEET CXEMY
CTpOCHHS aToMa:

1)21; 2)2,2; 3)28,1;4)28,2
A2. Bug XuMHU4€ecKoil CBA3U y BEILIECTBA,
umeromiero gopmyny Na2S:

1) KoBajsieHTHass HEMOJSpHAd, b 2) KOBAJICHTHAs
noJisipHasi, 3) MeTaJinyecKkas, 4) MOHHas
A3. MeTamnueckue cBOcTBa 1o rpymnme: 1)
YBEJIMYUBAIOTCSA, 2) yMEHbIIAIOTCS 3)
YMEHBIIIAIOTCSA, a 3aTeM YBEIMYUBAIOTCS, 4) He
M3MEHSIOTCS
A4. 3apsan sapa XMMUYECKOTO 3JIEMEHTa PaBEH:
1) Homepy mnepuoja, 2) HoMepy TpyMIbl,3)
HOPSIKOBOMY HOMEpPY,4) HOMEpY pAna
A5. . ATOMEBI 3JIEMEHTOB, UMCIOIIHE OJJUHAKOBOE
YHCIIO 3JIEKTPOHOB Ha BHEIITHEM SHEPT€TUYECKOM
YpPOBHE, pacloJio’KeHbI: 1) B 0HOM rpynie |,

2) B oiHOM MOATpyMIe , 3) B OJHOM

nepuoze, 4) no JuaroHau.

A6. Yucno 3IeKTpOHOB Ha BHEIIHEM
SHEPTreTUYECKOM ypoBHE B aToMe (pocdopa paBHO:
1) 3, 2)5, 3)15, 4)31
A7. ATOMBI 3JIEMEHTOB, UMEIOIINE OJUHAKOBOE
YHCJIO SHEPTeTUYECKUX YPOBHEH, paCIOI0KEHBI:
1) B oHO# TpymnIne NepuoanYecKoil cucTemMsl, 2)B
OJTHOM TIepUOJe MEePUOANYECKON cuctemsl; 3) B
OJIHOM MOArpymnIe MNepuoANYEecKON CUCTEMBbI, 4)

BCE BAPUAHTHI BEPHBI.
A8. Crenenb okucieHus 6poma B
coenunenusix BroOz7 u MgBr; coorBercTBeHHO

paBHBI:
)+t4u+2, B2)-1u+2, 3)
+7u -1, 4)+T7u-T1.

AO. Pacnipenenenuto JJIEKTPOHOB o
NEKTPOHHBIM  CclIosIM B atome  (rTopa
COOTBETCTBYET CXeMa:

1) 2; 8; 8; 2)2;8;7, 3)2;7; 4) 2; 8;

Yacrs 2

B1l. CocraBbTe cXeMbI CTPOEHUS aTOMa U
pacrpesienuTe 3JIeKTPOHBI 10 OPOUTAIIAM JUIS
anemeHTa Ne 13
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( ( Meramnuge| Hon
Kog.nonsipna| Kos.Henomnsipu cKas Hast
s) as)
Yacts 3

Cl. Hanumure ypaBHeHUs peakIiuid, ¢ TOMOIIbIO
KOTOPBIX MOKHO OCYIIECTBUTDH CIICTYIOIINE
MIpEeBpALCHHUS:

P—>P205 —> H3PO4 —> Na3P0O4

C2. Ompenenute maccy kapOonara kanpius CaCO3,
€CIIH [IPU €0 TEPMHUUYECCKOM PA3JI0KEHUH BbIIenseTcs 45
JMTPOB YTIICKHUCIIOTO ra3a.

B2. Kak B rpyrne u3aMeHsII0TCsl pauychl aTOMOB
U UX DJIEKTPOOTPULIATEITILHOCTH?
B3. Pacnipenenute BemiecTna 1o 4 KOJIOHKaM B
3aBUCHUMOCTH OT THIIa XUMUYECKOH CBsA3H: 1)

H2S,2) CH4, 3)N2 ,4) SiO2 , 5)Ag ,6) N205 7), K

, 8)K2S.
A b B C
( ( Merammu | Uo
Kos.nmonsipH |[KoB.Henonsi | yeckass | HHa
as) pHas) s
Yactp 3

Cl.Hanuuure ypaBHEHHs peakLUid, C TOMOILBIO
KOTOPBIX MOKHO OCYILECTBUTD CIIEIYIOIIHUE
MIPEBPALLCHMUS:

S —>S03 —> K2504 —> BaS0O4
C2. BpruucnuTe Maccy OKCHa KalbIus,
HOJIy4eHHOro npu oOxwure 250 r kapOoHaTa
KaJIbLUS.

Omeembwl u peutenusi K KOHMpoabHoUu pabome Ne 4
<<Hepu0)1uqec1mﬁ 3aKOH U CTPOCHHUE aTOMA. CTpoeHne BelIeCTBA. XumMuueckasi CBA3b»

Bapuanr 1

3aganue OtBer
Al 1
A2
A3
A4
AS
A6
A7

RPlwlw|(h~ ||~

Bapuanr 2

3amanue OtBer
Al 3
A2
A3
A4
A5
A6
A7

NININWFL | D>
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A8 1
A9 1
OTBETHI K 3aJaHUAM YaCcTH 2
B1.1)+5 2,3 B
1s%2s%2p!

B2. CneBa HanpaBo painyCc yMEHbBIIAETCA
3IEKTPOOTPHUIIATEILHOCTD YBETUUMBACTCS .

B3.
A b B C
( ( Merammnue | Monu
Kog.monstp | KoB.Hemons CKas ast
Has) pHas)
2,4 3,6 8 | 157

DJeMeHTEI OTBETa 3aJaHusg 4aCTHu 3.

Cl.(domnyckatorcst HHBIE (POPMYITUPOBKU
OTBETa, HE MCKAXAIOIIHNE er0 CMbICTIA. )
1) 4P +5 02 = 2P205;

2) P205 +3 H20 = 2H3PO4;

3) H3PO4 + 3 NaOH = Na3PO4 + 3H20

C2.
CaCO3; = CaO + CO,?
V(COZ):45 JI

V=22,4 1/M0Jb

A8 3
A9 3

OTBeTHI K 33/IaHUSIM YaCcTH 2
B1. +13 2,8,3 Al
1s22s22p°3s23pt
B2. Paguycel aTOMOB yBEJIUYUBAIOTCS CBEPXY
BHH3, DJIEKTPOOTPULIATEILHOCTD -

YMEHBIIAETCSI.
B3.
A b B C
( ( Mertamnye | MoHn
Kog.mmossip | KoB.Henosst cKas as
Has) pHast)
1,2,4,6 3 57 | 8

DJIeMEHTHI OTBETA 3aJaHus YacTH 3.
Cl.(Jomyckarotcs unbie GOpMyIUPOBKH
OTBETA, HE UCKAXKAOILIKE €r0 CMbICIIA. )

t
1) 2S +3 02 = 2S03;
2) SO3 + 2K OH = K2 SO4 + H20;
3) K2 SO4 + Ba (NO3)2 = BaS04 + 2KNO3

C2.
250r Xr
CaC0O3= Ca0O+C02
1 Mo 1 MOJIB
100r/mone 56r/Moib
100r 56r
250/100=xr/56
X=250%56/100=140r
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