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INOACHUTEJIbBHAS 3AIINCKA

IIporpamma o XMMHH Ha YpOBHE OCHOBHOTO 00OIIET0 00pa30BaHUs COCTAaBJIEHA HA OCHOBE TPeOOBAHUM K
pe3yabTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM IpOrpaMMbl OCHOBHOIO OOIIEro o0pa3oBaHMs,
npencrasieHHbix B @PI'OC OO0, a Taxke Ha OCHOBE (enepaiabHON pabodell mporpaMMbl BOCHHTAHUS U C
yu€TOM KOHUENIMU IpernojiaBaHusl ydyeOHOro mpeamera «XuMus» B 00pa30BaTENbHBIX OpraHU3aLMAX
Poccuiickoit deneparum.

IIporpamma mo xumuM Ja€T HpEACTaBICHHE O LEsAX, OOIIed cTpaTerud OOydeHUs, BOCHUTAHUSA U
pa3BUTHs OOYy4aroIIMXCsl CPEeACTBAMU Y4eOHOro IpeaMeTa, YCTaHABJIMBAET O00s3aTeIbHOE IPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBaeT paclpeesIeHue ero no KiaccaM M CTPYKTypUpOBaHHE IO pas3zesiaM U TeMaM
IIPOrpaMMbl 110 XHMHH, OINpPEACIAeT KOJIMYECTBEHHBIE M KAa4ECTBEHHBIC XAPAKTEPUCTUKH COIECpP)KaHUS,
PEKOMEHIYEMYIO IOCIIEI0BATEIBHOCTh M3YUEHUS XUMHHM C YYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsi3eH, JIOTMKU y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroIuxcs, ONpenenseT BO3MOXHOCTH
npeaMeTa JUIs peanu3anuy TpeOoBaHUN K pe3yiibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTEIbHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHMH K pe3yibTaTaM OOy4YEeHHs XUMHU Ha YpOBHE
Hesell M3ydeHUsl MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM AEATEIHHOCTH OOYYaIOMIErocs IO
OCBOEHHUIO yUE€OHOTO COAEp KaHUs.

3HaHWE XWMHUHU CIY)KUT OCHOBOH i (OPMHpPOBAHHS MHPOBO33PEHHUS OOydYarOMIErocs, €ro
IpPEJCTaBICHUH O MaTepualsbHOM €IUHCTBE MHPA, BAXHYIO pOJIb UIpaloT (QopMHUpyeMble XHMHUEH
MIPEJICTABICHNUSI O B3aUMOIIPEBPALLEHUSAX SHEPTUU U 00 3BOJIOLUHU BEIIECTB B IPUPOJE, O MYTSIX pEILICHUS
rJ100aNbHBIX MPOOJIEeM YCTOMYMBOIO PA3BUTHUS UEJIOBEYECTBA — CHIPEBOM, SHEPreTHUECKOW, MHILEBOH U
HKOJIOTUYECKOH 0e30MacHOCTH, IPOOIIeM 3IpaBOOXPaHEHHUS.

N3yuenune xumun:

CIIOCOOCTBYET pealln3allii BO3MOXHOCTEH I CaMOPa3BUTHS U (POPMUPOBAHUS KYJIbTYPHI JIMYHOCTH, €&
obmeit u GpyHKIIMOHAIEHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEW OOYUYaIOMIMXCS, HABBIKOB MX
CaAMOCTOSITEJIbHOM ~ y4eOHOM  JEeATEIbHOCTH, OSKCIEPUMEHTAJIbHBIX M  HCCIEI0BaTEIbCKUX  YMEHHH,
HEOO0XOAMMBIX KaK B IOBCETHEBHOM JKU3HHU, TaK U B MIPO(HECCHOHAIBHON JeITeNbHOCTH;

3HaKOMHUT CO CHENH(PUKOH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI ILEIOCTHOTO B3IJIAIA Ha
€IMHCTBO MPHUPOJBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM ATAloM B (hOPMUPOBAHHH €CTECTBEHHO--HAYYHOM
IpaMOTHOCTH 00yUaroIuxcs;

CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAyYHBIM 3HAaHUSAM, K
MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOI BKJIa/l B KOJIOTMYECKOE 00pa30BaHUE 00YyUarOIINXCS.

JlanHble HampaBiieHHs B OOY4YeHMM XMMHMM OOECIEeUMBAIOTCS CHEHU(PUKON coaepkaHus y4eOHOro
npeaMeTa, KOTOPBIM SIBISETCA MeJarornyeckd aJanTHpPOBAHHBIM OTpaKeHHeM 0a30BOM HayKHM XMMHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOECHUE O0YYarOIIUMUCS
CUCTEMbI TE€PBOHAYAIbHBIX MMOHATHH XMMHHM, OCHOB HEOPraHMYECKOM XHWMHUU M HEKOTOPBIX OTIEIbHBIX
3HAYUMBIX MOHATUN OPTraHUYECKOU XUMUH.

CrpykTypa colep:kaHusi IporpaMMbl 10 XMMHUHA C(OPMUPOBAHA Ha OCHOBE CHCTEMHOTO MOAXO0/a K e
n3ydeHn1o. ColepkaHue CKIaIbIBAETCS U3 CUCTEMBI OHATHH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI
NOHATHM O XuMuyecko peaknuu. OOe 3TH CHUCTEMBl CTPYKTYpHO OpraHM30BaHbl 110 MPHUHIIMITY
IIOCJIEI0BATEIBHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS:
aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoanueckoro 3akoHa [1. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;
YUEHUS O CTPOEHUU aToMa U XUMHUUYECKOH CBSI3H;
MPEJCTaBICHUN 00 NEKTPOIUTUYECKON TUCCOIIMAIINY BEIIECTB B pacTBOPaX.

Teopernueckne 3HaHUS pPAacCMaTPUBAIOTCS HA OCHOBE SMIIMPHUYECKH IOJYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMY, BBIMOJHSS (QYHKIMH OOBSCHEHUS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEN MPAKTUUYECKOTO IPUMEHEHUS U MOJy4EHUS N3Y4aeMbIX
BELIECTB.

OcBoeHmne mporpaMMbl IO XUMHHU CHOCOOCTBYET (DOPMUPOBAHHIO MPEICTABICHUS O XUMHUECKOU
COCTaBJISIIONICH HayyHOW KapTUHBI MHUpPA B JIOTHMKE €€ CHUCTEMHOW MPUPOAbl, IEHHOCTHOTO OTHOIICHUS K
Hay4YHOMY 3HAHMIO U METOJaM IO3HAHMs B HayKe. M3yueHne XuMuM MPOUCXOJUT C MPUBJICUYECHUEM 3HAHUM U3



paHee M3Y4YEHHBIX Y4eOHBIX mpeamMeToB: «Oxpyxkaromuii mup», «buonorus. 5—7 kmacce» u «®Pusmka. 7
KJIace».

[Ipu U3y4eHWH XMUMHU MPOUCXOAUT (HOPMUPOBAHHME 3HAHWN OCHOB XMMHMYECKOW HAyKH Kak 00jacTu
COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTUYECKOW IEsTeNbHOCTH 4YellOBEKa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOXHEHIINUX (aKTOB, TMOHSATHI, 3aKOHOB M TEOPETHYECKHX TOJOXKEHUH, TOCTYMHBIX 0000IIeHui
MHUPOBO33PEHYECKOTO XapaKTepa, S3bIKa HayKH, B MPUOOIIEHNH K HAyYHBIM METOJIaM MO3HAHUS MPHU U3yYCHUU
BEILIECTB M XUMUYECKUX peakluid, B (OPMHUPOBAHUH U PA3BUTHUU [TO3HABATEIBHBIX YMEHUI U UX IPUMEHEHUHU B
yueOHO-TI03HABATEIbHOW M Y4eOHO-HMCCIIE0OBATENbCKON JIeSTENTbHOCTH, OCBOSHHM MpPaBUJI 0E30MacHOro
oOpallleHus C BEIECTBAMU B TIOBCETHEBHOM KU3HU.

[Tpu u3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaKHOE 3HAYCHHE MPHUOOPENH TaKkue
L[EJIH, KaK:

— (dbopMHpOBaHHE WHTEIUIEKTYaJlbHO pa3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSATUIO pEHICHUH, CIHOCOOHOW aJanTHpOBaThCs K  OBICTPO
MEHSIFOIIUMCS YCIIOBHSIM KH3HH;

— HampaBJICHHOCTh  OOyueHUss Ha  CHUCTEMaTHYecKkoe IMpuolmieHre  oOydarolmmxcs K
CaMOCTOSITENTLHON MTO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM METOJIaM TIO3HAHUS, (POPMHUPYIOITIM MOTHBAIIHIO
U pa3BUTHUE CIIOCOOHOCTEH K XUMUMU;

— oOecriedeHne  YCJIOBUH,  CHOCOOCTBYIOHIMX  NPUOOpPETEHHIO  OOYYalOUIMMHCS  OIBITa
pa3HoOO0pa3HON JAEATEeIbHOCTH, MMO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBHIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATHLHOE 3HAUEHUE [Tl PA3IMYHBIX BUIOB JCATEIbHOCTH;

— dbopmupoBanue oOuiel QyHKIMOHATBLHON U €CTECTBEHHO-HAYYHONH T'PAaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATH U OLCHUBATH SIBIICHUS OKPY)KAIOLIETO MHPA, UCTIONB3Ysl 3HAHHUS U OIIBIT, TIOJTYYEHHBIC TIPH
M3YYCHUUXUMUH, IPUMEHSATh UX TIPU PElICHUH MPoOJIeM B MOBCEAHEBHON KU3HU U TPYIAOBON JIEATEIBHOCTH;

— dopmupoBaHHe Yy OOyYarOIIMXCS TyMAaHHUCTUYECKMX OTHOUICHWH, ITOHHUMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUU JUIg BBIPAOOTKM HKOJIOTMYECKH I€IecO00pa3HOro MOBEAEHUS B OBITY U TpPYAOBO
JESTENbHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/JOPOBbS U OKPYKAIOIIECH MPUPOTHON CPEIb;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBEIOOpY mpoduist u
HaNpaBJICHHOCTHU JaJbHEUIIEro 00yueHHs.

OO1iee ymnciio 4acoB, OTBEAEHHBIX JJI M3YyYEHHUs] XMMHHM Ha YpOBHE OCHOBHOTO 00IIero odopazoBaHus,
cocrasysteT 136 yacoB: B 8 kitacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 yacos (2 yaca B HEZEIIO).



COJEP)KAHUE OBYYEHUA

8 KJIACC
IlepBoHa4Ya/IbHbIE XMMHYECKHUE IIOHATHUS

[Ipeamer xumuu. Ponb XuMHM B KU3HM 4eIOBEKAa. XHMMHS B CHCTEME HayK. Tena M BelIeCTBa.
du3nuecKkre CBOWCTBA BEIIECTB. ArperarHoe cocrosiHue BeulecTB. [IoHATHE O MeTOoJaxX MO3HAHHS B XUMUHU.
UYuctele BemecTBa U cMecu. CriocoObl pa3/iesieHus: CMEeCei.

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE 3J1eMEHTbI. CUMBOJIBI XUMUUYECKUX JIEMEHTOB. IIpocThie U cllokHbIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckasi ¢popmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JE€MEHTOB. 3aKOH ITOCTOSHCTBAa COCTaBa
BeuiectB. OTHocuTenbHass aToMHas Macca. OTHOCUTENbHAs MOJEKyJsipHas Macca. MaccoBas a0is
XUMHUYECKOTO 3JIEMEHTA B COCIUHEHHH.

KomnuectBo BemecrBa. Monbs. MonspHas macca. B3auMOCBS3b  KOJIMYECTBA, MacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHMII BerecTBa. Pacuérel mo Gpopmynam XUMHUYECKUX COCTUHEHUH.

du3nyueckrue U XUMHYECKHUE SIBJICHUSI. XMMUYECKasi peakius U e€ Mpu3HaKku. 3aKOH COXPAaHEHUSI MacChl
BellecTB. XHUMHUYecKHe YypaBHeHHs. Kiaccudukanus XUMHYECKHX peakiuil (COeqUHEHMs, pa3loKEHUs,
3aMelIeHHs, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYIOH, MpaBwjiamMu paboThl B JabopaTopuu M NmpuéMaMu OOpaiieHus
nabopaTopHbIM 000pYyAOBaHUEM, H3YYEHHE M ONHUCaHWE (PU3UYECKHX CBOMCTB 00pa3lloB HEOPraHMYECKHX
BELIECTB, HAOMIOEHUE (PU3NUYECKUX (IIJIaBJIE€HUE BOCKA, TasHUE JIbJla, pacCTUpaHUE caxapa B CTYIIKE, KUIICHUE U
KOHJICHCALIUS BOJbI) U XMUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHME METHOW MPOBOJIOKH, B3aUMOJICHCTBUE
Mela C KHUCJIOTOM) SBJIEHHWM, HAOJIOJEHWE U ONHCAHWE MPU3HAKOB IPOTEKAHUS XUMMUYECKHUX peakluid
(paznmokeHue caxapa, B3aMMOJCHCTBHE CEPHOM KUCIOTHI C XJOPUAOM Oapus, pa3ioKeHUe THIPOKCHIA MEIH
(Il) mpu HarpeBanuu, B3aUMOJIEUCTBHE XKene3a ¢ pactBopoM cosr meau (II), uzydyenue cnocob6oB paszzaeneHus
CMeceil: ¢ MOMOIIBI0 MarHura, (pUIbTpOBaHUE, BHINApUBAHUE, AUCTWUIALUSA, XpoMaTorpadus, IpoBeIAcHHE
OUYUCTKHU MOBAapeHHON COJIM, HAOIIOJEHUE U ONMCAHUE PE3YJIbTaTOB MPOBENEHUS OIbITA, WIIHOCTPUPYIOLIETO
3aKOH COXPaHEHUS MAcCChl, CO3IaHUE MOJIeJIe MOJIeKy (IapOCTEeP>KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopox — aneMeHT M mpoctoe BemecTBo. HaxoxneHue
KHCIIOpOJla B MpHpoje, (U3NYeCKue M XUMHUYecKue cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl MoTyYeHHs KUCIOPOAa B JIAOOPAaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucinoposaa B
npupoae. O30H — auIOTpONHast MOAU(PHUKALUS KUCIOPOIa.

TemnoBoii ekt XUMHUECKON peaklud, TEPMOXUMHUYECKUE YPAaBHEHMsSI, 9K30- M IHAOTEPMHUUYECKUE
peakuuu. TomnuBo: yrojab M MeTaH. 3arps3HEHHE BO3/yXa, YCUJIEHHE NapHUKOBOro 3¢ dexra, paszpyuieHue
030HOBOTI'O CJIOS.

Bogopon — snemeHT M mpocroe BemecTBo. HaxoxxaeHwe Bojopona B mpupoae, (usnueckue u
XMMHYECKHEe CBOWCTBA, TPUMEHEHHE, CIIOCcOObI momyyeHus. KucioTsl u conu.

MosnsipHblii 00bEM ra3zoB. PacuéTsl 10 XUMHUYECKUM YpPaBHEHUSIM.

®usnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PacTBopel. HacklieHHbIE M HEHACBIIIEHHBIE
pacTBopbl. PacTBOpMMOCTB BeliecTB B BOoAe. MaccoBasi 10151 BEUIECTBAa B pacTBOpe. XUMHYECKUE CBOMCTBA
BoApl. OcHoBaHusA. Ponp pacTBOpOB B IpUpOAE WM B KU3HM YenoBeka. KpyroBopoT Boabl B IPHUPOJE.
3arpsi3HeHUE IPUPOAHBIX BoJA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanms Heoprannueckux coenunernii. Oxkcuapl. Kmaccudukamus oKCHIOB: COJIE00pa3yrOIIe
(OCHOBHBIE, KHCIOTHBIE, amM{(OTepHble) U HecojeoOpasyromue. HomeHknarypa okcuaoB. dusnueckue u
XUMHUYECKHE CBOMCTBA OKCHUIIOB. [lomydeHne okCcuaos.

OcnoBanusa. Kmaccudukanusi OCHOBaHMI: MIENTOYM M HEPACTBOPUMBIE OCHOBaHWsA. HomeHkiatypa
OCHOBaHMI. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OCHOBaHUH. [lomydyeHnne ocHOBaHMiA.

Kucnotsl. Knaccudukauus kucnor. Homenknarypa kucnor. ®dusnueckue M XHMHUYECKHME CBOWCTBA
kucinot. P aktuBHoctr metaiuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknatypa coneil. @usnueckne U xumMuieckue cBorictBa coied. [lonyuenue coneil. ['enetnueckas
CBA3b MEXY KJIAaCCAMU HEOPTAaHUUECKUX COECUHEHUN.
Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OIpeJIeIeHNe COAEeP KaHusl KUCIOpOoia B BO3AyXe, MOIyUYeHUe, coOOUpaHue, paclio3HaBaHHe
U HW3y4eHHE CBOWCTB KHCJIOPOAA, HAOIIOACHHWE B3aMMOJEHCTBHS BELIECTB C KHUCIOPOJOM M YCIIOBHS
BO3HUKHOBEHHUSI M TPEKpalIeHHUs TopeHus (moxkapa), 03HAKOMJIEHHE C o0pa3laMH OKCHUIOB U OIMCaHHE UX
CBOWCTB, MOJy4eHHE, COOMpaHKe, paclio3HaBaHUE U U3yYeHHE CBOWCTB BOAOPOAA (TOpPEHKE), B3aUMOICHCTBHE
Bojopona ¢ okcugoM meau (1) (BO3MOXKHO HCIOJIB30BaHHME BHUICOMATEPUAIIOB), HAOIIOJACHHUE OO0pa3iioB
BEIIECTB KOJMYECTBOM 1 MONb, HCCIEOBAaHHE OCOOCHHOCTEH pAcCTBOPEHHUS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OIMPEAECIEHHOW MACCOBOW JOJEd PACTBOPEHHOIO BEILIECTBA,
B3aUMOJICHCTBUE BOJbI C METa/IaMH (HATPUEM M KaJibliieM) (BO3MOKHO HCIIOJIb30BAHHE BUICOMATEPUATIOB),
UCCIIeIOBaHNE 00pa3I[0B HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJICHHE M3MEHEHHUS OKPACKH
MHJUKAaTOPOB B PACTBOPAaX KUCJIOT U LIEJIOYEl, M3ydyeHue B3aumozeiictBus oxkcuna Meau (II) ¢ pactBopom
CEPHOM KHUCIJIOTHI, KACIOT C METAJUIaMH, PEAKLUUHA HEUTpaIu3alvy, IOJIy4YEHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOI'O METaJula IPYyruM U3 PAcTBOPA COJIM, PELICHUE IKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Baxneinnme Kinaccbl HEOPraHUYECKUX COCTUHEHUI.

IHepuonuyeckuii 3axkon u Ilepunoanyeckas cucrema xumMudeckux jiemeHToB JI. U. MenaeneeBa.
Crtpoenue aToM0B. XUMH4YeCKas CBA3b. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

[lepBble MONBITKN KIACCU(PUKALUU XUMHUYECKUX 3JeMEeHTOB. [IoHATHE O TpyIax CXOJHBIX AJIEMEHTOB
(mesmouHbple W MIETIOYHO3EMENbHBIE METaJUIbl, TAJIOTeHBbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT
amoTepHbIe OKCHUJIBI U THAPOKCHUIBI.

[lepnonnueckuin 3akoH. Ilepmogmyeckas cucrema xumudeckux dsieMeHtoB J[. M. Menneneesa.
Kopotkonepuoanast u anuHHONeproaHas ¢opMmel [lepuonnyeckoil cucreMbl XuMudeckux snemeHtoB [, U.
Menpeneesa. [lepuoasl u rpynmnsl. OU3HYECKUNA CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIbI
3JIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX sjep. M3oronsl. DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX 000JI0UEK
aToMOB TiepBbIX 20 xumuueckux 3nemMeHToB Ilepuoauueckoit cucremsl JI. 1. MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 ero noJioxkeHuro B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca arOMOB XHMMHYECKUX O3JEMEHTOB, METAUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB ISl Pa3BUTHUSA
Hayku u npaktuku. 1. 1. MenneneeB — y4€HbI U IpakIaHNH.

Xumunyeckass cBsi3b. KoBaneHTHas (MOJsipHAas UM HEMOJISIPHAsl) CBsI3b.  OJEKTPOOTPHUIATEIBLHOCTD
XUMHUYECKUX 3JIeMeHTOB. VloHHast CBS3b.

Crenenp okucineHusi. OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIE peakuuu. llporecchl okuciaeHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydeHHe oOpa3IOB BEIIECTB METANIOB M HEMETAIOB, B3aUMOJACWCTBHE THJPOKCHAA IIMHKA C
pacTBopaMH KHUCJIOT U IIEJIOYEH, IPOBEIECHUE OINbBITOB, WIIIOCTPUPYIOIUX MIPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEaKIil (TOpeHne, peakliuy pa3ioKeHUs, COSTUHEHUS).

Mesicnpeomemnbwie ceazu

Peanmzanusi MeXnpenMeTHBIX CBSI3eH IMpH HM3YYCHWH XUMHH B 8 Kilacce OCYIIECTBISIETCS Uepes
UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYUHBIX MOHSITUN, TaK U TMOHSTUMN, SIBISIFOIIMXCS CHCTEMHBIMH JUIS
OTJENbHBIX MIPEIMETOB €CTECTBEHHO--HAyYHOTO 1IHUKJIA.

OO0mue ecTeCTBEHHO--HAYYHbIC MOHSATHUS: HAayYHBIM (DaKT, TUNIOTE3a, TEOpUs, 3aKOH, aHAlU3, CHHTE3,
KJ1accU(pUKalus, IepuoAUYHOCTb, HAOIIOIeHHE, SKCIIEPUMEHT, MOJIETMPOBaHIE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®du3nka: MaTepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUH 3apsij, BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOsTHUE BEIIEeCTBa, ra3, (pusndeckue
BEJIMYUHBI, €UHULIBI U3MEPEHUS], KOCMOC, TUTaHETHI, 3BE3/1b1, COMHILE.
buonorus: porocunres, apixanue, buochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOBI, MOJE3HBIE HCKOMAaeMbIe, TOILTUBO,
BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XMMHUYeCKas peaKkuusi

[lepuonnueckuii 3akoH. [lepnoanueckas cucrema xumuyeckux snemeHToB . . Menneneesa. Ctpoenue

aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XUMHYECKHUX DJIEMEHTOB TEPBBIX TPEX IMEPUOIOB, Kalus,



KalblUsl M UX COECAUHEHHN B COOTBETCTBUU C TMOJIO)KEHHEM 3JeMEHTOB B llepromnueckod cucreme u
CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUABI XUMHYECKOW CBSI3U. THUIBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOMCTB BEILECTBA OT THUIIA KPUCTAIIINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudpukanus M HOMEHKJIATypa HEOPraHWYECKMX BEIIECTB. XHMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYeCKUX COEIUHEHH, TeHeTHdecKas CBsSI3b HEOPraHUYECKUX
BELIECTB.

Krnaccudukanys XuMHUUeCcKUX peakifil Mo pa3InyHbIM MPU3HAKaM (110 YKUCIY U COCTABY yYacCTBYIOIIUX B
peaKuu BEIIeCTB, M0 TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEHEe OKUCICHUS XUMUYECKUX AJIEMEHTOB, IO
O0paTUMOCTH, [0 YYacCTHIO KaTauu3aTopa). OK30- H SHAOTCPMHUECKHE PpEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonatue o ckopocTd XuMU4eckoi peakuuu. [lonstue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX
peakuusix. [loHATHE 0 TOMOTEHHBIX U TeTEepPOreHHbIX peakuusx. [lonstue o karanuze. [loHsTHE O XUMUYECKOM
paBHOBecuM. DaKTOpbI, BIMAIOIIME HA CKOPOCTb XUMHUYECKOW pEakUUu U IOJOKEHHE XUMHUYECKOIO
paBHOBECHS.

OKHCINTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, JIEKTPOHHBIN OallaHC OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON
peakiuu. CocTaBlieHHE ypaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIUN C UCHOIB30BAaHUEM METO/a
AJIEKTPOHHOTO OayraHca.

Teopust >MEKTPOTUTHUECKON AMCCOIMAIMU. DIEKTPOIUTHI U HEDIEKTPOIUTHL. KaTHOHBI, aHHUOHHBI.
MexaHu3M JAMcCOLMAlMM BEIIECTB C PA3NMYHBIMU BHJAMU XUMHYECKOH CBA3H. CTEeNeHb AHUCCOLMALINU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. YCIoBHs MPOTEKAaHUSI Peakuii HOHHOTO OOMEHa, MOJHBIE U COKpAIIEHHbIE
WOHHBIC ypaBHeHHs peakuuid. CBoWCTBa KHCIOT, OCHOBAaHMH U COJIEH B CBETE€ NPEACTABICHUN 00
ANEKTPOIUTHYECKON Auccoruaniu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O THIpOH3e COMeH.
Xumuueckuii IKCcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMUECKUX PEHIETOK HEOPraHMYeCKHX BEIECTB — METalliIoB U
HeMeTaJIoB (TpaduTa U aiMasa), CII0KHBIX BEIIECTB (XJIOPUIa HATPHSI), UCCICIOBAHUE 3aBUCIMOCTH CKOPOCTH
XMMHUYECKON peakliu OT BO3JEHUCTBUS pa3NUYHbIX (DaKTOPOB, UCCIEAOBAHUE JIEKTPOIPOBOAHOCTH PACTBOPOB
BELIECTB, IIpolecca JUCCOLUAMU KUCIIOT, IIeJ04uell U cojel (BO3MOXKHO HCIIOIb30BaHUE BUJEO MaTEpUaOB),
IIPOBE/IEHUE OIBITOB, WJUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs peakuMid HMOHHOro oOMeHa (oOpa3oBaHuE
ocaJka, BBIJCJIIEHHE Ta3a, oOpa3oBaHHE BObl), OMNBITOB, WUIIOCTPUPYIOIIMX IPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakluii (rOpeHne, peakiiui pa3iokeHus, COeIMHEHHs), paCllO3HaBaHUE HEOPraHUYECKUX
BELIECTB C MOMOIIbIO0 KAYECTBEHHBIX PEaKLUii HAa HOHBI, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7au.

HemeTajuibl u MX coeAUHEHUs

OO0mas xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTETIEHU OKHCIICHUS.
Crpoenue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJONeHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEpE XJopa
(B3auMoielicTBHE ¢ METaJUIaMU, HEMEeTallaMu, LiesiouaMu). XiaopoBogopo. CosisiHas KHCI0Ta, XUMHUYECKHE
CBOICTBA, NIOJy4yeHHUE, IpUMEHEHHE. JelicTBHE XJI0pa U XJIOPOBOAOPOJIAa HA OpraHu3M 4ejoBeka. BakHelmue
XJIOPUJIBI U UX HAXO0XJAEHHUE B IPUPOJIE.

OOmas xapaktepucTuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
creneHn okucieHusd. CrtpoeHue U (U3NYECKHME CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U  CEpHI.
ANOTpOIHBIE MOAM(UKALMK KUCIOpOJa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOMOpPO, CTPOEHHE,
¢busznueckue M XxumMuueckue cBoicTBa. OKCUIBI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas
KHCJIO0Ta, (pr3nyeckre U XMMUYECKHe CBOMCTBa (00IIMe KaK MPEACTaBUTEINS KJIacca KUCIIOT U CIIeU(pHUECKHE).
XUMUYECKHE peakluu, Jiekalldeé B OCHOBE IPOMBIIUIEHHOTO Crocoba IMONy4YeHHUS CEpPHOM KHUCIOTHI.
[Tpumenenue cepHoil kucnotel. CoaM CEpHOM KUCIIOTHI, KAUeCTBEHHAsl peakiys Ha cyabgaT-uoH. Haxoxaenue
cepbl U €€ COoeIMHEHUH B MpHpojae. XUMHUECKOE 3arpsi3HEHUE OKpYXKAIolled cpeibl COSAMHEHUSMU CEpbI
(KMCIOTHBIE A0/, 3arpsi3HEHNE BO3/1yXa U BOJAOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHHS.

OO6miast xapaktepucTtuka 3JIeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
CTENEHN OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B MpUpoJe, (pu3ndeckre U XUMU4Yeckue cBoiictBa. KpyroBopot
a3oTa B MpUpojae. AMMHUAK, €ro (U3NYeCKUe M XUMHYECKHE CBOMCTBA, MOydeHHe U mnpumeHeHue. Conu
aMMOHMSI, UX (U3MUECKUE U XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KayecTBeHHas! peakiys Ha HOHbl aMMOHMSL.



A3OTHas KUCIOTa, €€ moylyueHue, (pu3nuecKkue U XMMHUECKUE CBOWCTBa (00IIMe Kak MPEACTaBUTENs Kiacca
KHCIOT | crermduueckue). Vcrmonp30BaHHEe HUTPATOB W COJECH aMMOHHUS B KAadeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XUMHUECKOE 3arpsi3HEHHE OKPYXKAloIIeH Cpeapl COCTUHEHHAMHU a30Ta (KUCIOTHBIC OXKIH,
3arpsi3HEHUE BO3/ayXa, MOUBBI M BoJoEMOB). Docdop, amnorponnasie Moaudukanuu docdopa, Guzndeckue u
xumudeckne cBoirictBa. Okcupa docdopa (V) u dochopnas kucnora, pu3ndeckue ¥ XMMUYECKHE CBOWCTBA,
nony4yenue. Mcrnons3oBanue hocdaroB B Ka4eCTBE MUHEPAIBHBIX YIOOPEHHIA.

OOmast xapaktepucTuka 3yeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
CTENIEHU OKMCIEHHA. YTIJepoJl, aJJIOTPOIHbIE MOJU(HUKAILMK, PACIPOCTpPAaHEHHE B MpUpoAe, (PU3HYecKHe U
XHUMUYeCKHe cBoiicTBa. AncopOuus. Kpyrosopot yrnepona B npupoae. OKcuabl yriaepoaa, ux (pu3N4ecKue u
XMMHMYECKHE CBOMCTBA, JACUCTBHE HA JKUBbIE OPraHU3MBbI, IMOJIYYCHHE M INPUMEHEHHE. OKOJIOTMYECKUE
po0OJIeMbl, CBs3aHHBIE ¢ OKcuaoM yriiepona (IV), runoresa riiod6ansHOrO MOTEIUICHUS KIIMMAaTa, ITAPHUKOBBIMA
3¢ deKT. YronbHas KUCIOTa U €€ CoiM, uX (pu3nyeckre U XMMUYECKHUEe CBOMCTBA, MOJyUYE€HHE U IPUMEHEHUE.
KayectBennast peaknuss Ha KapOoHar-woHbl. Mcmomb3oBanme kapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJICKOM XO3HCTBE.

IlepBoHauyasibHBIE MOHATHS 00 OpPraHMYECKUX BEIECTBAX KaK O COEIMHEHMAX yriepoja (MeTaH, 3TaH,
STUJICH, AlleTUJIEH, 3TaHOJ, INIMLEpUH, YKCyCHas Kuciora). IIpupoaHble HCTOYHHMKM YIIIEBOAOPOIOB (yroJb,
MPUPOJIHBIN Ta3, HePTh), MPOIYKTHI UX NepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBINUICHHOCTH. [ToHsATHE
0 OHOJIOTMYECKM BaKHBIX BEIIECTBAX: )XMpaxX, Oelkax, YyIrieBoJaXx — M HUX pPOJIM B JKM3HM YEIOBEKa.
MatepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusnyeckue U XUMHUYECKHE CBOICTBA, MoydyeHue u npuMmeHenne. CoequHeHns KpeMHUsS
B npupone. OOmme mnpencraBieHus o0 okcuue kpemuus (IV) um xpemumeBoit kucimore. CHIMKATBI, UX
UCMOJb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelne cTpouTeNnbHble MaTepHalibl: KEpaMHUKa, CTEKJIO,
[EMeHT, OeToH, xene300eToH. IIpobrmembl 0€30MacHOrO HMCMONIB30BAHUSI CTPOHUTENBHBIX MaTEpHAIOB B
IIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenn.

u3yueHue oOpa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSIHON KHCIIOTHI, IPOBEICHHE KaueCTBEHHBIX
peakuuil Ha XJOPUA-UOHBI U HAOJIOJIEHUE NMPU3HAKOB MX MPOTEKAHUS, ONbITHI, OTpa)karoue Gusndeckue u
XMMHUYECKHE CBOMCTBA TaJOr€HOB M HX COCIAMHEHMH (BO3MOXHO MCIIOJIb30BAaHHE BUEOMATEPHAIIOB),
03HAaKOMJIEHHE C 00pa3IiaMu XJIOpUI0B (TaJIOTEHUIOB), O3HAKOMJIEHHE ¢ 00pa3iamMu cepbl U €€ COCTMHEHHUSIMU
(BO3MOXKHO MCIIOJIb30BaHKE BUAEOMATEPUAIOB), HaOMOEHUE Ipoliecca OOYyIIIMBaHUs caxapa Moj JeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOW KHCJIOTHI, M3yUYE€HHE XUMHUYECKHMX CBOMCTB pPa30aBIIEHHOM CEpPHON KHUCIOTHI,
MIPOBE/IEHNE KaUeCTBEHHON peakluu Ha Cynb(aT-uoH U HaOJIroieHue pu3HaKa e€ MpoTeKaHus, 03HAKOMIICHHUE
¢ (¢usnmueckuMHu CBoOWcTBaMH a3oTa, @ochopa U UX COECOUHEHHM (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMaTEpHAaJIOB), 00pa3liaMu a30THBIX U GOochOpHBIX y10OpeHUH, oTyYeHne, coOupanue, paclo3HaBaHue U
M3Yy4YE€HHUE CBOMCTB aMMHUaKa, IPOBEJCHHE KaUeCTBEHHBIX peakuii Ha HOH aMMOHMS U pocaT-uoH U U3yueHue
NPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTHI C MEAbI0 (BO3MOKHO
UCIOJIb30BaHNUE BHUEOMATEpHUATIOB), H3YYEHHE MOJIEJeH KpUCTAUNIMYECKUX pemETOK anmMasa, rpadura,
¢bymiepeHa, O3HAKOMIJIEHHE C TPOLIECCOM afCOPOLMHM PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MpOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U W3Y4YEHHME CBOMCTB YIJVIEKHCIIOTO rasa,
MIPOBE/IEHNE KAaYeCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-MOHBI M M3y4YE€HUE NPU3HAKOB UX MPOTEKaHUS,
O3HAaKOMJIEHUE C MPOJIYKIUEH CUJIMKATHON MPOMBIIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«BaxHennme HeMeTaJlIbl U UX COSUHEHUSD.

Metanabl M MX cOeJUHEHUSA

OOmast xapakTepUCTHKAa XWMHYECKHX 3JEMEHTOB — METAJJIOB Ha OCHOBAaHMM HUX IIOJIOKEHHUS B
[Tepuonnueckoit cucrteme xumuueckux osnemeHToB [[. M. MengeneeBa m crpoeHus aroMoB. CTpoeHuE
MeTaJlIoB. MeTalnuueckast CBsI3b U METAJUIMUECKAss KPUCTAJUIMYECKAs PEIIETKA. DIEKTPOXMMHYECKUH PN
HanpspkeHud MertaiioB. dusnueckre M XUMUYECKHE CBoicTBa MeTaiuioB. OOmue crnocoObl MOTy4YeHHS
MeTauioB. [IoHATHE O KOPPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Koppo3uH. CruiaBbl (CTajb,
YYT'yH, AIOPATIOMUHNN, OpPOH3a) U UX IPUMEHEHUE B OBITY M IPOMBILIUIEHHOCTH.

lenouynsle Metaynsl: mnonoxeHnue B llepuoanueckoil cucreme xumudeckux osnementos . U.
MenzeneeBa, CTpOE€HHE HX aTOMOB, HaxoXaeHWe B mpupoae. dusznueckue U XUMHYECKHE CBOHCTBa (Ha
npuMepe HaTtpus U Kanusi). OKCuasl ¥ TUAPOKCUABI HAaTpHUs U Kaius. [IpuMeHeHne menouHbIX METAIOB U UX



COCIUHCHM.

[Ile1ouHO3eMENBHBIE METAIBI MAarHUN U KAJIBIIUI: MoJIoxkeHue B [lepruoandeckoi cucteMe XUMUYECKUX
anemenToB [I. 1. Menneneesa, CTpoeHHE MX aTOMOB, HaxoKJeHUE B Ipupone. Ousndeckue U XMMUYECKUE
CBOMCTBa Marusl M Kajblus. BakHelme coequHeHns KaIbIKs (OKCHUII, TUAPOKCHI, coiH). JKECTKOCTh BOABI
U CIIOCOOBI €€ YCTpaHeHUSI.

Amomunuii: nonoxkenue B Ilepuonuueckoit cucreme xumuueckux snemeHtoB [[. U. Menneneena,
CTPOCHHE aToMa, HaXOXJeHHue B mpupojae. Ou3ndeckne U XMMHUYECKHE CBOWCTBA aTOMUHUSA. AMQOTEpHBIC
CBOMCTBA OKCHJIAa ¥l THIPOKCHUIA ATFOMUHUS.

Keneszo: nonoxenne B [lepruonnueckoit cucreMe xumuueckux annemeHToB 1. . MenneneeBa, ctpoeHue
aToMa, HaxoKJeHue B npupoje. Ousnueckue 1 XuMHUUECKue cBoicTBa xene3a. OKCUAbL, THIPOKCUIBI U COJIU
xenesa (II) u xenesa (111), ux cocras, CBONCTBA U MOTyYCHHE.

Xumuueckuii IKCnepumenn:

O3HAKOMJIEHHUE ¢ 00pa3laMy METaUIOB U CIUIABOB, X (PU3MUECKUMU CBOMCTBaMU, U3y4YE€HUE PE3yIbTaTOB
KOPPO3HH METAJUIOB (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPUATOB), OCOOCHHOCTEH B3aHMMOAEUCTBHS OKCHIA
KaJbLMsl U HATPUS C BOJOHM (BO3MOXKHO HCIOJb30BAHUE BUAEOMATEPHAIIOB), UCCIEIOBAaHUE CBOMCTB KECTKOM
BOJIbI, IIpOLlECCa TOPEHUsI )KeJie3a B KUCIOpoJe (BO3MOXKHO HCIOJB30BaHUE BHUJEOMATEPHANIOB), IMPU3HAKOB
IIPOTEKaHMUs KAYeCTBEHHBIX peaKlUil Ha MOHBL: MAarHWs, Kalblius, allOMUHUs, UHKA, >kene3a (II) u rkenesa
(1), memu (l1), HaGmOACHUE M OMKMCAHHE TPOLECCOB OKpPAIIMBAHHS IUIAMCHU HOHAMHU HATPHS, KAJIUS U
KaJblMsl (BO3MOYKHO MCIIOJIb30BAaHME BMJICOMATEPUANIOB), UCCIIEOBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCHIA
IIOMUHUS U THIPOKCHUIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIBHBIX 33a7ad M0 TeMe «BaxxHeWe MeTauibl U uX
COCIMHEHUS.

XumMue U OKpYyKaLas cpeaa

BemectBa 1 marepuasibl B IIOBCEHEBHOM KHM3HU ueloOBeKa. be3onmacHoe HCIONb30BaHHE BELIECTB U
XUMHAYECKHUX peakiuii B ObITy. IlepBas moMoIs Mpy XUMHUECKUX 0YKOTaxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYXKaroImled cpeasl (mpelenbHas AONYCTHUMAas KOHLEHTPAIHs BEIIECTB,
nanee — [1/IK). Poib xuMuu B perieHuu 3K0JI0rn4ecKux npooiiem.

Xumuueckuii IKcnepumenm:
u3yueHue o0pas3loB MaTepHajoB (CTEKIIO, CIUIaBbl METAJLIIOB, TOJINMEPHBIE MAaTEPUAJIbI).
Mesicnpeomemnbwie ceazu

Peanuzanuss MeXnpeaMeTHBIX CBSi3eH IMpH HM3Y4eHHH XUMHM B 9 Kilacce OCYIIECTBISIETCS uepes
WCTIOJIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHH, TaK M MOHATHH, SIBISIONIMXCS CHCTEMHBIMH IS
OTENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (pakT, TUMoTe3a, 3aKOH, TEOpHs, aHAIHM3, CHHTE3,
KJaccuukanus, NepuoAUYHOCTb, HAOII0IeHNE, SKCIIEPUMEHT, MO/IEIMPOBAaHUE, U3MEPEHHE, MO/JIENb, SIBIICHUE,
MapHUKOBBIN 3PPEKT, TEXHOJIOTUSI, MAaTEPUAJIBL.

®dusnka: MaTepusi, aTOM, 3JEKTPOH, NMPOTOH, HEUTPOH, HMOH, HYKJIHMJ, H30TOIbI, PagHOAKTUBHOCTH,
MOJIEKYJa, JEKTPUYECKUI 3apsija, MPOBOJHUKH, MOIYHPOBOAHHUKH, TUAJIEKTPUKH, (OTOIEMEHT, BEIIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHHME BEIIECTBA, I'a3, pacTBOpP, PaCTBOPUMOCTb, KpUCTAJUIMYECKas peléTka,
CIUIaBbl, (DU3MUYECKHE BEIMYMHBI, C€IUHHUIBI H3MEPEHHs, KOCMHYECKOE IPOCTPAHCTBO, IIIAHETHI, 3BE3BI,
ComnHue.

buonorus: ¢orocunTes, Apixanue, 6nocdepa, sKOCUCTEMA, MUHEPAIbHbIE YA0OPEHHs, MUKPOJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HBIE UCKOMaeMble, TOILIKBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IPOrpaMMbl OCHOBHOI'O OOIEro 00pa3oBaHMs JOCTUTAKOTCS B XOA€
00y4eHHs XMMHU B €IMHCTBE YU4E€OHOH M BOCIHUTATEIHHON AEATEIBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH
POCCUMCKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHM, NPUHATBIMH B 0OLIeCcTBE
OpaBUJIaMd W HOPMaMH TIIOBEACHUS M CHOCOOCTBYIOT TIpOIlEccaM CaMOIIO3HAHHs, CaMOPa3BUTHUA U
COLMAJIN3aLUH 00yYarOIIUXCSL.

JIMYHOCTHBIE pE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYalOMIMXCS PYKOBOACTBOBATbCS CHUCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMK M PACHIMPEHUE OIbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTHu:

1) maTpMOTHYECKOTr0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOILEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPMYECKOMY M HAy4YHOMY HAacCJIEIUIO,
IIOHMMaHMsI 3HAUYEHUs XMMHYECKOM HayKh B JKU3HM COBPEMEHHOIO OOILECTBa, CIOCOOHOCTU BIIA/IETh
JOCTOBEPHON WH(pOpPMAIUEH O MEepPEeIOBhIX JOCTHKCHHUSIX U OTKPBHITUSX MHPOBOW M OTCUYCCTBEHHOW XWUMUH,
3aMHTEPECOBAHHOCTH B HAy4YHbBIX 3HAHUAX 00 YCTpOMCTBE MHpa U OOILECTBa;

2) rPa’KIaHCKOr0 BOCIIMTAHUS:

IIPEICTABICHUS] O COLMAJBHBIX HOPMax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE,
KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIeI0BATEIbCKON, TBOPUECKON U
JApYruX BUAAX AEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOH JESTEIbHOCTH NPHU BHIIOIHEHUU
y4eOHBIX, TIO3HABATEILHBIX 33/1a4, BHIMIOJIHEHUN XUMHUYECKUX SKCIEPUMEHTOB, CO3AaHUU YYEOHBIX MPOCKTOB,
CTpeMJICHHs] K B3aUMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B IIpoOLecCe 3TOH yuyeOHOM AeATeNbHOCTH, TOTOBHOCTU
OLICHHMBATh CBOE IOBEJAECHMUE U MOCTYNKH CBOMX TOBApUIIEH € MO3ULIMKM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHUPOBO33PDEHUYECKUE IIPEICTABICHUS O BEUIECTBE M XMMHMYECKOM pEakUuu, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM U COCTABIIAIOIIME OCHOBY JUIsl NOHMMAHUS CYIIHOCTH Hay4dyHOU
KapTUHBI MUPA, MPEJICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBA3SIX YEIOBEKa
C IPUPOAHON CPENOH, O POIU XMMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHUBBI, HAIIPAaBJICHHbIE HA MOJyYeHHE HOBBIX 3HAHUH MO XUMHUU, HEOOXOAUMBIE IS
OOBSICHEHUS] HaOJI0aeMbIX NPOIECCOB M SIBJICHUH, MO3HABAaTENbHOM, MH(OOPMALIMOHHOW M YHUTATEIbCKOMN
KYJIBTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHOIN paboThI ¢ yueOHBIMU TEKCTaMHU, CIIPAaBOYHOM JTUTEpaTypoil,
JOCTYIHBIMU TEXHUYECKUMU CPEICTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOy4YeHMIO M T[O03HaHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTh M  CIIOCOOHOCTh K
caM000Opa30BaHUIO, TPOCKTHOM H  HUCCIEAOBATEIbCKOM  JEATEIBbHOCTH, K  OCO3HAaHHOMY  BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJIbHEHIIEM;

4) opMupoOBaHNS KYJILTYPHI 3/10POBbSI:

OCO3HaHHE LIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/10POBBIi
o0pa3 ’KM3HM, OCO3HAaHHE TOCIEACTBUA M HENPHUATHE BPEAHBIX MNPHUBBIYEK (YHOTpEOJIEHUS aJIKOTroJs,
HapKOTHUKOB, KypeHHs), HEOOXOAUMOCTH COOIOAEHMs TPaBUJl 0€30MaCHOCTHU MPHU OOpAIIEHUN ¢ XUMUYECKUMU
BEIIECTBAMH B OBITY M peaibHON KU3HU;

5) Tpy/A0BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3Y4YeHHIO Npodeccuil W Tpyla pa3iuyHOTO pojia, YBaXEHHE K Tpydy U
pe3yJibTaTaM TPYIOBOM JEATEIBHOCTH, B TOM UMCIIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUHN MO0 XMMHH,
OCO3HAHHBIM BBIOOP HMHIWMBUIYaIbHOW TPACKTOPHUH NPOJOIDKEHUS OOpa3oBaHHMs C YYETOM JHUYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHMMH, OOIIECTBEHHBIX HMHTEPECOB M MOTpeOHOCTEH, yCHenHoi
npodeccnoHanbHOM NEATEeIbHOCTH W Pa3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTHpPOBATHCS B
npodeccuOHaIBLHOM cpeie;

6) 3K0JIOrHYecKOro BOCHUTAHMA:

9KOJIOTMUYECKU I1eJIecO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HUCTOYHHMKY JKU3HHM Ha 3emile, OCHOBE eé
CYIIECTBOBAaHUS, TOHUMAHUE IIECHHOCTHU 3710pOBOTO M 0€30MacHOro o0pasa »KM3HH, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (U3MUECKOMY U TICUXMYECKOMY 3[0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOJIEHUS MpPaBHII



0€301MacHOTO MOBEACHUS IPU PadOTE C BEUIESCTBAMH, a TAK)KE B CUTYAIMSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU
JTIOIEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOJTydaeMble PU U3yYCHUH XUMHUH, Il PELICHUS 3a/]1a4, CBI3aHHBIX C
OKpY)KaIOIed HPUPOAHOM CPENOM, [UIsl TOBBILIEHUS YPOBHSA OKOJOTMYECKOH KYJIBTYpbl, OCO3HaHHS
r7100abHOTO XapakTepa HKOJIOTMYECKHX MpoOJeM W MyTed MX pemeHHs MOCPEICTBOM METOJOB XHMMHU,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHMsS PYKOBOICTBOBATHCSA MM B IIO3HABAaTECJIIBHOM, KOMMYHMKAaTUBHOM U
COLIMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpenMeTHBIX pe3yJIbTaTOB BBIACJAIOT 3HAYMMBIE A (GOPMHPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIE TOHATHUA (3aKOH, TEOpHWs, NMPHUHLHUI, TUMOTe3a, (aKT, CUCTEMa, IMPOLECC, HKCHEPUMEHT U
ApyTroe.), KOTOpbIe HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IpeAMETax M I03BOJSIOT HAa OCHOBE
3HaHUH W3 S3TUX MpeaMeToB (OPMHUPOBATH MPEACTABICHHE O IIEJOCTHOW HAY4YHOM KapTHHE MHpa, U
yYHHUBEpCalbHble Yy4yeOHble JeicTBUS (IO3HABaTElIbHbIE, KOMMYHUKATHUBHBIEC, PETYIATUBHBIE), KOTOpHIE
o0ecreynBaOT GOPMHUPOBAHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY TVIAHMPOBAHUIO M OCYLIECTBICHUIO Y4eOHOU
JESATEIIBHOCTH.

ITo3naBaTenbHbIE yHHBepcaJbHbIe yueOHblIe AelicTBUusiBa3zoBble Tornueckne aeicTBus:

YMEHHs HMCIIONb30BaTh INPHUEMBI JIOTHUECKOTO MBIIIICHUS] TP OCBOSHUM 3HAHUM: PacKpbIBaThb CMBICI
XUMHUYECKUX TMOHATHM (BBIACIATh MX XapaKTEpHble NpPHU3HAKM, YCTAHABIMBAaTh B3aUMOCBS3b C JPYTUMU
MOHATUSIMH ), UCIIOIB30BATh MOHATUSA U1 OOBICHEHUSI OTAEIbHBIX (PAaKTOB U SIBICHUH, BBIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKALUU XUMHYECKUX BEILECTB U XMMHUYECKUX PEaKLMW, YCTaHABIMBATH NMPUYMHHO-
CIIC/ICTBEHHBIE CBA3M MEXJY OOBEKTaMH HW3YYEHHs, CTPOUTH JIOTHUECKHE pacCyKACHUS (MHAYKTHBHBIE,
JIE€IYKTUBHBIE, 110 aHAJIOTUH), 1€1aTh BHIBOJBI U 3aKIIOUEHHUS;

yMEHHUE IPUMEHATh B IpoLlecce MO3HAHUS MOHATUA (TIpeIMETHbIE U METAPEIMETHBIE), CUMBOIMYECKHE
(3HAKOBBIE) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH, IPEOOPA30BbIBAThH IIMPOKO IPUMEHSIEMbIE B XUMUHU MOJI€TIbHBIE
IPEJCTAaBICHU — XUMHUUYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XMMHUYecKass (GopMysia U ypaBHEHHUE XHMHYECKOM
peakuuu — IpU pEUIeHUHM Y4eOHO-IIO3HABATENbHBIX 3a/ay, C Y4ETOM 3THUX MOJENIbHBIX IPEJICTaBICHUN
BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XMMUYECKHUX BELIECTB U
XUMHUECKUX PEAaKIUil, BBIABIATH 00IIKE 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYNS B
M3Yy4aeMBbIX ITPOLECCaxX U SBICHUSAX.
ba3oBble uccienoBarebCKue A1eHCTBHA:

YMEHHE HMCIIONIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHHUS, a TAK)KE B KaUECTBE
OCHOBBI /1151 POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

NpUOOPETEHUE OMBITA M0 IUIAHUPOBAHMIO, OPraHU3alli U MPOBEJACHUIO YUEHHYECKUX HKCIEPUMEHTOB,
yMEHHE Ha0JI0/1aTh 32 XOJOM IpoLecca, CaMOCTOATEIbHO IMPOrHO3UPOBATh €ro pe3yiabTaT, (hopMyIHpoBaTh
0000IIeHUsT M BBIBOABI 10 pe3yabTaTaM MPOBEAEHHOTO OIbITa, HCCIEIOBaHMSA, COCTABIATH OTYET O
MpoieTTaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBAThb M WHTEPIPETHPOBATH MH(OPMALMIO PA3IMYHBIX BUIOB U (HopM
NPEJCTAaBICHNS, IOJy4aeMyl0 W3 Ppa3HbIX HCTOYHMKOB (HAy4YHO-TIOMYJISIpHAs JMTEpaTypa XHMHUYECKOIrO
CoJiep’KaHus, CIpaBOYHBIE MMOCOOUsA, pecypchl MHTepHeTa), KpUTHYECKH OLIEHMBAThb IPOTHUBOPEUYMBYIO H
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TPUMEHATh pa3U4yHble METOJbl M 3alpochl NpH TOUCKE M oTOope uHboOpMauuu Hu
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX IS BBINOJHEHHS Y4eOHBIX M TIO3HABATENBHBIX 33734
OTpeAeNIEHHOTO TUIa, TPUOOpPETEHNE OMbITa B 00JIACTU MCIOJB30BaHUS WH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJAJEHUE KYJIbTYpOW aKTUBHOTO MHCIIOJB30BaHMS Pa3JIMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMYy TNpEACTaBIeHUs HHPOPMAMH U  WLIIOCTPUPOBATH
pelaeMble 3a/1a4i HECTOKHBIMU CXEMaMH, TUarpaMMamMu, JpyrumMu popmMamu rpauky U UX KOMOUHAIMSAMU;

YMEHHE HCIIONIb30BaTh U aHAIM3UPOBATh B Ipolecce Y4eOHOM M HCCiIe0BaTeNbCKON AEsITeNbHOCTH
MH(OPMAIIHIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEIbCKOTO XO35MCTBA U TPAHCIOPTA HA COCTOSHUE OKpY’KaroIIen
MIPUPOJIHOM CPEJIbI.

KoMMmyHuKaTHBHBIC YHHBeEpCcaJIbHbIe y4eOHbIe NeliCTBHUS:
YMEHUS 33/1aBaTh BOIPOCHI (B X0Jie auanora u (Win) JTUCKYCCHUH) MO CYHIECTBY OOCYXIaeMOH TEMBI,



(bopMyYITHPOBATH CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOJTHEHUS MPETIOKCHHON 33/1a4u;

YMCHHA NPCACTABIATE IMOJTYUYCHHBIC PC3YJIbTAThL O3HaBaTeIbHONI ACATCIIBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JejaTh NPE3CHTAIMI0 PEe3y/IbTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, 1a00PaTOPHON paOdOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4COHOTO MPOCKTA);

YMEHUs Y4eOHOrOo COTPYIHHYECTBA CO CBEpPCTHHMKAMM B COBMECTHOM IO3HABATENBbHOM U
HCCIIEI0BATEIbCKON IEATEIbHOCTH IPU PELIEHUH BO3HUKAIOIIMX MPoOIeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB
U COTJIACOBAHMSA MO3ULUH (00CYXIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPAUHAIUS COBMECTHBIX
NeUCTBUI, ONpesielleHne KPUTEpUEB 110 OLIEHKE KaueCTBa BBIIIOJIHEHHONW pabOThl U IpyTue).

PeryasiTuBHble yHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHME  CAMOCTOATEIBHO  ONPENESATh LI  JCSATCIBHOCTH, IUJIAHWPOBAaTh,  OCYILECTBIIATH,
KOHTPOJIMPOBaTb M TpPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JEATENBHOCTh, BHIOMpaTh Hamboee
3pdeKTUBHBIE CHOCOOBI pelIeHHs Y4eOHBIX W I103HABaTENbHBIX 3ajay, CaMOCTOSATENBHO COCTaBIATH HIIU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIECHCTBUM IIPU BBIIIOJIHEHUH 3a1aHUM C YYETOM ITOJIy4EHUSI HOBBIX
3HaHUH 00 H3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEaKIHsIX, OLEHUBATh COOTBETCTBUE IOJIyYEHHOIO Pe3ysbTaTa
3asBJICHHOM LI€JIM, YMEHHE UCII0Ib30BATh U AaHAJIM3UPOBATH KOHTEKCTHI, IIPEIaracMble B YCIIOBUM 3aJaHUMN.
HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pE3YNIbTAaTOB IO OCBOCHHIO O00S3aTENILHOTO COJEpIKAHUS, YCTaHOBIEHHOTO
IaHHOM (QenepanbHO palGoueil mporpamMMoi, BBIJENSIOT: OCBOGHHbIE OOYy4YarOIIMMHUCS HAayudHble 3HaHUS,
YMEHHUS U CIOCOOBI ICHCTBUH, criennuieckue s MpeAMETHONH 001acTu «XUMUS», BUIBI IESTEILHOCTH TI0
IOJTyYEHHIO HOBOI'O 3HAHMS, €ro MHTEpIIpeTaluy, IpeoOpa3oBaHUIO0 U IPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U
HOBBIX CUTYyalHsIX.

K kxoHy oOyueHuss B 8 Kiacce mpeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTb
C(OPMHUPOBAHHOCTh y O0YYAIOIIUXCS YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHHA: aTOM, MOJIEKYJA, XUMHUYECKHM 3JIEMEHT, IIPOCTOE
BELIECTBO, CJI0KHOE BEILLECTBO, CMECH (OJIHOPOAHAS U HEOAHOPOHAs ), BAJICHTHOCTb, OTHOCUTENIbHASL aTOMHAas
U MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBas JO0JII XHMHUYECKOTO
JJIEMEHTa B COECIUHEHUM, MOJSPHBI 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb, 3JEKTPOOTPULATEIbHOCTD,
CTENEHb OKHCIIEHMsI, XMMUYECKas peakuus, KilacCU(UKaLUs peakuuid: peakuu COEAMHEHUS, pPEeaKLUuu
pa3joKEeHUs, peaKluu 3aMelIeHUs, PeaKIMi 0OMEHa, FK30- U SHJOTEPMHUUECKHUE PEaKIUH, TEMI0BON AP PeKT
peakIMu, sIpo aroMa, 3JIEKTPOHHBIM CIIOM aToma, aTOMHas OpOWTanb, paAuyCc aToMa, XMMHUYEcKas CBS3b,
MOJISIPHASI M HEMOJISIpHAs KOBAJIEHTHAs CBS3b, NOHHAS CBSI3b, MOH, KaTUOH, AHMOH, PacTBOp, MAaccoBas J0JIA
BellecTBa (MIPOLEHTHAs! KOHIIEHTPALUs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHHA U NPUMEHSTHh 3TH MOHATHUS NPU ONHMCAHUU
BELIECTB U UX MPEBPAILECHUI;

HCI0JIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMs (POPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX
peaxkuuii; onpeaensiTh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb OKHCICHUS
3JIEMEHTOB BOMHAPHBIX COCTUHEHUAX, TPUHAIICKHOCTD BEIIECTB K OMPEAeIEHHOMY KIIacCy COeIMHEHHH 110
(dbopMynaM, BUAXUMHUYECKOH CBSI3U (KOBAJICHTHAs M MIOHHAs1) B HEOPTaHUYECKUX COECTMHEHUSX;

packpsiBaTh cMbich  [lepuogmueckoro 3akona JI. WM. MengeneeBa: [€MOHCTPUPOBAThH IMOHUMaHUE
MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JJIEMEHTOB OT UX MOJIOKEeHUS B [lepuoandeckoiil cucreme,
3aKOHOB COXPAHEHUs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJSIPHOIO Y4Y€HMs, 3aKOHa
ABorajipo;

ONMCHIBaTh W XapakTepusoBaTh TaOnuuHyio (opmy Ilepuoanueckoil cucTeMbl XUMHUYECKHX 3JIE€MEHTOB:
pasnuyuaTh TOHATUS «TJlaBHasg nonarpynmna (A-rpymma)» U «mobouyHas noarpymmna (b-rpymma)y, maneie u
OosblIIie TIEPUOJBI, COOTHOCUTH O0O3HAYEHMs, KOTOphle MMeroTcs B Tabnuue «llepmoguueckas cucrema
xuMudeckux 3iemeHToB JI. 1. MeHeneeBa» ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX
3JIEMEHTOB (COCTaB U 3aps 47pa, 00Iee YUCIIO JIEKTPOHOB U paclpeieeHue UX 10 3JIEKTPOHHBIM CII05M);
KJ1accu(UIUpPOBaTh XUMUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMUYECKUE peakiuu (M0 Yucly U
COCTaBY YYAaCTBYIOIINX B PEAKIINHU BEIIECTB, IO TEIIOBOMY Y PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OO0IME XMMHUYECKHME CBOMCTBA BEIIECTB Pa3IMYHBIX KJACCOB, MOJATBEPKIas
ONMMCaHUE NPUMEPAMH MOJIEKYJSIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH IIPOTEKaHUs



XMMUYECKHX MPEBPAIIECHUN B Pa3INYHbIX YCIOBUSIX;
BBIUUCIIATh OTHOCUTENBbHYIO MOJICKYJSPHYI0 M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJII0 XMMHUYECKOIO
JIeMeHTa 1Mo (opMyse COEAMHEHHUS, MAacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOAUTH PAcU€Thl IO
YPaBHEHHUIO XUMHUECKOH PEaKIINH;
IPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTEIBHOW JEATEIbHOCTH — aHAIU3 M CUHTE3, CpaBHEHHE, 0000IIeHHE,
CHCTEMaTHU3alNI0, KIACCU(PUKAINIO, BBISIBICHHE MPUYMHHO--CIEJCTBEHHBIX CBS3€H — Ui M3y4CHHS CBOWCTB
BEIIECTB U XUMMUYECKHX pEaKIHi, €CTeCTBEHHO-Hay4Hbl€ METOJbl IO3HAaHUS — HAONIIOJIEHHE, U3MEpEHHUE,
MOJIETMPOBAHUE, AKCIEPUMEHT (pealbHbId U MBICICHHBIN );CIE€A0BATh IPaBUIaM I10JIb30BAHUSI XMMHUYECKOMN
1ocy10i U 1ab0paTOpHBIM 000PYIOBAaHUEM, A TAKXKe IpaBUiIaM OOpalEHHs C BEIECTBAMU B COOTBETCTBUHU C
MHCTPYKLIUSMHU TIO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB MO TOJIYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIECTB (BOJOpOJA U KHUCIOpOJa), NMPUTOTOBIEHUIO PACTBOPOB C OINpPENeNEHHOW MacCOBOM
J0JIEN pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMUYECKUE SKCIIEPUMEHTHI [10 PaclO3HABAHUIO
PacTBOPOB 1LIEJI0YEH U KMCIIOT C IOMOIIbIO HHIMKATOPOB (JakMyc, peHodTanent, MeTUIOpaHkK U JpyTHUe).

K xonmy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3ylbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTD y O0YYAIOIIUXCS YMEHHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX HMOHATHI: XUMHUYECKUN 3JI€MEHT, aTOM, MOJIEKYJa, HOH, KaTHOH,
aHMOH, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTh, MIEKTPOOTPHUIIATEILHOCTh, CTEIEHb OKUCIICHHUS,
XHUMHYECKas peaKiysi, XUMAYEeCKas CBs3b, TEIJIOBOH 3((eKT peakuuu, MOJb, MOJSIPHBIH 00BEM, pacTBOp,
JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, SJIEKTPOJUTHUYECKAs] TUCCOLMALINS, PEAKIUM MOHHOIO OOMEHa, KaTajaus3arop,
XHUMHUYECKOE PaBHOBECHE, 0OpaTHMBbIe U HEOOPATUMBIE PEAKIINU, OKUCIUTEIHLHO-BOCCTAHOBUTEIFHBIC PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCICHUE U BOCCTAHOBIIEHUE, AJUIOTPONHUS, aM()OTEPHOCTb, XUMUUECKas CBA3b
(xoBaJIeHTHAs, MOHHAs, METAJIIMYECKAsl), KpUCTAIIIMYECKasl pelIETKa, KOPPO3HUsl METAJLIOB, CIUIaBbl, CKOPOCTh
XMUMUYECKOH peakiuu, peaesibHo fonycrumas konuenTpanus [11K Bemectsa;
WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITUNA U NMPUMEHSTHh 3TU MOHSATHUS MPH ONHCAHUU
BEILIECTB U UX IPEBPALLECHUN;
HCIO0JIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHMS (POPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX
peaxkuuii; onpeaensTh BaJICHTHOCTh U CTENIEHb OKUCIEHUS XMMUUECKUX 3JIEMEHTOB B COEIMHEHUSAX PA3IUMYHOIO
COCTaBa,MPUHAUICKHOCTh BEIIECTB K ONPENeIEHHOMY KJIacCy COSAMHEHUWH Mo (opMyiaM, BUA XUMHUYECKOH
CBsI3U(KOBaJICHTHAs, MOHHAs, METAJNINYECKasi) B HEOPraHMUECKUX COEAMHEHUSX, 3aps]l MOHA M0 XMMUYECKOH
bopmyrie, XxapakTep cpesibl B BOJAHBIX pacTBOpPax HEOPraHWMYECKHX COEAMHEHHH, THIT KPUCTAIUINYECKON
PEIIETKN KOHKPETHOTOBEIIECTBA;
packpsiBaThk cMmblca [lepnonnueckoro 3akona /. 1. MenzaeneeBa 1 1eMOHCTPUPOBATh €TI0 IOHUMaHUE:!
OTHCHIBATh MXapaKkTepu3oBaTh TadanuHyto hopmy Ileproarueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHS
«rnaBHasi noarpynna (A-rpymnma)» u «moOouHas noxarpynna (b-rpymma)», Mansle u OoJbIIMe HEPUOABI,
COOTHOCHUTBH 0003HaUEHUsI, KOTOPbIE MMEIOTCS B MEPUOJUYECKOM TabiuIe, ¢ YMCIOBBIMU XapaKTepUCTUKAMU
CTPOEHMSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3aps] A1pa, 00Ilee YNUCIO0 3JEKTPOHOB U paclpeesieHue
UX T0 JIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 3JIEMEHTOB U MX
COEIMHEHMI B Ipeseax MajbIX EPUOOB U TNIABHBIX NOJATPYIII ¢ Y4ETOM CTPOCHHUS X aTOMOB;
KJ1acCU(UIIUPOBaTh XUMHUYECKUE HJIEMEHTHI, HEOPIraHWYECKHE BEIECTBAa, XUMUUYECKHE peakuuu (1Mo 4uciay |
COCTaBYy YYacTBYIOIIMX B PEAKLUU BELIECTB, MO TEMIOBOMY 3((eKTy, M0 M3MEHEHHIO CTeTeHEeH OKUCIIEHUS
XUMHUYECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOMME W CHEMU(UUECKHE XWMHUYECKHE CBOWCTBA MPOCTBIX M CIOXKHBIX
BELIECTB, IOATBEP)KJAas ONHMCAHHWE NPUMEpPaMH MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHHMIl COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLNi;
COCTaBJIATh YPaBHEHUS DJIEKTPOJIUTHUECKON AUCCOLMALIMM KUCIIOT, IIEJI0OUEN U COJIEH, ITOJIHBIE U COKpAILEHHBIE
ypaBHEHUS peaKifii HOHHOTO OOMEHa, YpaBHEHUs pEaKIfii, MOATBEPKAAIONINX CYIIECTBOBAaHHE T€HETUYECKOM
CBSI3M MEX/1y BEILIECTBAMU PA3JINYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA MOCPEACTBOM COCTABIIEHUS JIEKTPOHHOTO
OanaHca 9TUX peaKUui;
MIPOrHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTH NMPOTEKAHUSI XUMHUYECKUX
IIPEBPALEHUN B pa3IMYHBIX YCIOBUSIX;



BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO XMMHYECKOTO
3NeMeHTa 1o (GOpMyJie COEIMHEHHUS, MacCOBYIO JIOJIO BEIIecTBA B PACTBOPE, MPOBOAUTH PACUETHI I10
YPaBHEHHIO XUMHUECKOHW PEaKIINH;

COOJIIO/IaTh MpaBHJIA TOJIB30BaHMS XMMUYECKON MOCY0N U 1a00paTOPHBIM 000pyI0BaHHEM, a TAKKe MpaBHiIa
oOpalIeHusi C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMH I10 BBIIOJHEHHUIO JIAOOPATOPHBIX XMMHYECKHX
OITBITOBIIO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIUH, ITOATBEP)KJAIOIIIE KaueCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM
nyTéM XJOpua-, OpoMua-, MOaUA-, KapOoHaT-, ¢ocdaT-, CHIUKaAT-, Cyiab(ar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHMSI 1 MOHBI H3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
NPUMEHSATh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIESATEIbHOCTH — aHAJM3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHCTEeMaTH3alUIO, BBIBICHHE NPUYMHHO-CICICTBEHHBIX CBS3€il — /s M3Y4EHHs CBOWCTB BEIIECTB U

XUMHYECKHUX PEaKIUi, ECTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOII0IeHUE, U3MEPEHHE, MOICITUPOBaHNE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH ).



Kpurepun onieHUBaHMA U HOPMBI OLICHOK 00Yy4aIOIIHXCS
OrMmeka «5»:
- OTBET ITOJIHBII U IPABWIBHBIN HA OCHOBAaHUM U3Y4YCHHBIX TEOPUH;
- MaTepuaj U3JI0KEH B ONPENEICHHON JIOTMYECKOH OCIEI0BAaTEIIBHOCTH
- OTBET CaMOCTOSTENIbHBIN.
OTtBer «4»:
- OTBET IIOJIHBIM U NPABWIbHBINA Ha CHOBAHUU U3Y4YECHHBIX TEOPUH;
- MaTepua U3J0XKEH B ONPEAEICHHONW JIOTUYECKOW IOCIIENOBATEIbHOCTH, IIPU 3TOM JOMYLIEHBI
JIBE-TPUHECYIIECTBEHHBIC OIIMOKHU, HCIIPABICHHBIE 1O TPEOOBAHUIO YUUTEIIS.
OrMmertka «3»:
- OTBET IOJIHBIN, HO NPH 3TOM JIOMYIII€HA CYIECTBEHHAasl OLIMOKA MIIM OTBET HETIOJIHbIM, HECBSA3HBIM.
OrMmerka «2»:
- IIpU OTBETE OOHAPYKEHO HEMOHUMAHUE yJallluMCsl OCHOBHOT'O COZIEp)KaHusl ydeOHOro MaTepuala in
JOMYIICHBI CYIIECTBEHHBIE OLIMOKH, KOTOpBIC yYAIIMHCS HE MOXET HMCIPAaBUTh MPH HABOAAILIMX BOMPOCAX
YUHTENS WM OTCYTCTBHE OTBETA.

Quem(a IKCnepuUMernmaibHblx wneuuﬁ ¢Jm60gzamogznbte U npaxKmudecKue 3a0anuﬂz

OHCHKa CTaBHUTCA HAa OCHOBAHHH HaGHIOI[eHI/Iﬂ 34 y4alllUMHCA U ITIMCbMCHHOI'O OTYECTA 3a pa60Ty.

METKAa
«5»:
- paboTa BBIIOJIHEHA IMOJTHOCTHIO U MPABWIIBHO, C/ICJIaHbI IPABHIIbHBIC HAOIFOACHUS U BBIBO/IBI;
- SKCIIEPUMEHT OCYIIECTBIIEH IO IJIaHy C Y4ETOM TEXHUKU O€30MacCHOCTU U MpaBUiI PabOTHI C
BEILIECTBAMH HOOOPY/I0BAHHUEM;
- MIPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHUS, MMOICPKUBAIOTCS YUCTOTA paboyero Mecra u
MOPATOK(HA CTOJIe, SKOHOMHO HCIIONIb3YIOTCS PEAKTUBBI).
OtmerKka «4».
- paboTa BBITIOJIHEHA MPABWIBHO, CJIICIAHBI TPABWIbHBIC HAOIIOJACHUS M BBIBOJABI, HO MPH 3TOM
HKCIIEPUMEHT IMPOBEJCH HE MOJHOCTHIO WM JOMYIIEHbl HECYIIECTBEHHbIC OIIMOKM B paboTe ¢ BElleCTBaMU U
000pyI0OBaHUEM.
Otmerka «3»:
- paboTa BBIMOTHEHA MPABUILHO HE MEHEE YeM HaIlOJIOBUHY WJIM JOMYIIEHA CYIIECTBEHHAs OIIMOKa B
X0/JIe PKCIIEPUMEHTa B O0OBSICHEHUH, B 0()OPMIICHUH pabOThI, B COOMIOACHUN MPaBUII TEXHUKU O€30MacHOCTH Ha
pabote ¢ BemecTBaMu U 000pyI0BaHUEM, KOTOPAst HCTIPABIISIETCS 110 TPEOOBAHUIO YUUTETIS.
OtmeTka «2»:
- JOMyIIEeHbl 0oJiee JABYX CYIIECTBEHHBIX OIMMOOK B XOJE: JKCIIEPUMEHTa, B OOBSICHEHUH, B
odpopmiieHnn paboOThl, B COOMIOACHUM TMPABUJI TEXHUKH OE30MAaCHOCTH MpU pPadoTe ¢ BEUIECTBAMH H
000pyI0BaHHEM, KOTOPBIE YUAITUICS HE MOKET UCIIPABUTH JIaXKe TI0 TPEOOBAHUIO YUHUTEIIS,
- paboTa He BBINOJIHEHA, Y YYallerocs OTCYTCTBYET IKCIIEPUMEHTATbHbIE YMEHUSI.
Quenka ymenuil pewiams pacuennole 3a0ayu
OtmeTKka «5»:
B JIOTHYECKOM PACCYKICHUU U PEUICHUN HET OIIMOO0K, 3a/1aUa pellieHa parioOHaAIbHBIM CITIOCOO0OM;
OtmeTka «4»:
- B JIOTUUECKOM PACCYKJICHUH U PEIICHHS HET CYIECTBEHHBIX OMMOOK, HO 3a/laya pelieHa
HEpaIrMoOHAIBHBIMCIIOCOOOM, WJTU JIOMYIIIEHO HE 00Jiee TBYX HECYIIECTBEHHBIX OMIMOOK.
Otmerka «3»:
- B JIOTHYECKOM PAaCCyKJIEHHH HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIIEeHa CYIIECTBEHHAsl OIMOKa B
MaTEeMaTHYECKHUX pacyeTax.
OTtmeTKa «2»:
HMMEETCS CYIIECTBEHHBIE OIMMOKHU B JIOTHYECKOM PACCYKJIEHUU U B PEIICHUH.
- OTCYTCTBHUE OTBETA HA 3a/IaHUE.
Quenka nucbMeHHbIX KOHMPOIbHLIX PAdom
OTtmeTKa «5»:
- 3aJaHUS BBITIOJHEHBI MOTHOCTHIO M MPABWIIBHO, BO3MOKHA HECYIIIECTBEHHAs OIIMOKa.



OTMeTKa «4»:
- 3alaHus BBIITOJIHECHBI HE ITOJTHOCTHIO UJIN ,Z[OHYH_IGHO HC 60nee I[BYX HCCYIJ_IGCTBGHHBIX OH.II/IGOK.
OTMeTka «3»:

- paboTa BBINIOJIHEHA HE MEHEee YeM HaIOJIOBUHY, JAOMYIIEHA OJIHA CYIECTBEHHAs OLIMOKA U PU ITOM
JIBE-TPUHECYIECTBEHHBIE.
OT1meTka «2»:

- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIOJIOBHHY WM COJACPIKHUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

- paboTa He BBINOIHEHA.
[Ipu olileHKe BBIMOJHEHUS MTUCHMEHHONW KOHTPOJIbHOU pabOThl HEOOXOIUMO YUYUTHIBATH TPEOOBAHUS €AMHOTO
opdorpadudeckoro pexxuma.
Ouenka mecmogbix padom
Otmetka «5» craBuThes 1pH BeinonHeHuu 90%-100%
Otmetka «4» craBuThCs npH BeinoiaHeHuu 70%- 89%
Otmetka «3» ctaBuThCs npu BbinoiaHeHuu 50%- 69% OtmeTka «2» cTaBUThCA MPH BbINOHEHUN MeHee 49%
Quenka pepepama
Pedepar oniennBaeTcs 1o cneayonmM KpUTEPUSIM:

* coOmoIeHne TpeboBaHUH K ero 0(hOpMIICHUIO;

* HEOOXOIMMOCTh U JJOCTATOYHOCT JIJISl PACKPBITHS TEMBI IPUBEICHHON B TeKcTe pedepara nH(HOpMALINH;

* YMEHHUE 00y4aroerocsi CBO0OIHO M3J1araTh OCHOBHEIC UJICH, OTPAKCHHBIE B pedepare;
. CHOCOOHOCTh OOYYaroIIerocsi MOHATh CYTh 33[JaBa€MBIX YUHUTEIEM BOIMPOCOB U CHOPMYIHUPOBATH
TOYHBICOTBETHI HA HUX.



IInan meponpusATHii, B paMKaxX peajJn3aluu NPOrpaMMbl BOCIIUTAHUS

Ne  Meponpusitue OTBETCTBEHHBIN Cpoku  [[Ipumeuanue
/o MIPOBEACHUS
1 JIHU OTKPBITBIX JBEpEi AIMUHUCTpALHS HOSIOPb
2 IIpenmerHas Henens YUUTENb XUMUHU HOSIOPb
3 OTKpBITHIE YPOKU YUUTENb XUMUHU (beBpaib
4 Onumnuael YUUTENIb XUMUH yaeOHBII
rof,

3) TemaTuyeckue akiuu 'Yuurens XMMUH, [y4eOHBII

A IMUHUCTpALHs roj




TEMATHUYECKOE IINIAHUPOBAHUMES KJIACC

HaumeHoBaHMe pa3aeioB H

Koan4yecTBO 4acoB

JiekTpoHHBbIE (LU (POBbHIE)

Ne i/m o0Opa3oBarte epecypc
TEeMIIPOrpaMMbI Kontpoubu [IpakTnyeckue PAsOBATEILHLIEPECYPeDt
Bcero
blepadoTbl PadoThI
Pa3nen 1. [lepBoHavabHbIe XUMUYECKHE TOHATHSA
XUMHUST — BaKHAL00J1aCTh
€CTECTBO3HAHUS U
11 IIPAKTUYECKOU eATEIbHOCTH 5 2 bu6mmoteka [JOK
' YyeJIoBeKa https://m.edso0.ru/7f41837c
> B:;Eecps:laa HXUMHUYECKHUE 5 . Bubnmorexa LJOK
< peakll https://m.edso00.ru/7f41837¢
Hroro no pazgeny 20

Paznen 2. Baxkuneiinme npeacraBuTell

U HEOPraHUYE€CKHUX BECLIECCTB

Bosnyx. Kucnopon.

bubmuorexa [{OK
2.1 Howustue obokcnnax 6 https://m.edsoo.ru/7f41837¢
59 Bopopoa.Ilonsarue okucinorax u 8 1 bu6nmunorexa LIOK
' COJISIX https://m.edsoo.ru/7f41837c¢
2.3 ]?[zfli}izcgggg{)gBaHnﬂx 5 1 1 buGnuorexa LIOK
' https://m.edsoo.ru/7f41837c¢
2.4 Sec: Or]ilil;iz;i(a;;i)e WUHEHUH 11 1 2 bubmiorexa HOK
' p a https://m.edso0.ru/7f41837¢
Hroro mo pazaeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.
MenpaeseeBa. CTpoeHue aToOMOB. XUMHU4YeCKast CBAA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbLHBIE PeaAKIIUT

[TeproanyuecKkuii3akoH U
Ilepnonnueckas cucrema
XHUMHYECKHX djeMeHToB JI. H.
31 Menpeine-eBa. 7 bubnunorexa LIOK
' CTtpoeHue aToma https://m.edsoo.ru/7f41837c
XHUMHUYECKas CBA3b.
39 OKHCITUTEITBHO- 8 1 bu6mmoreka IIOK
' BOCCTaHOBUTEIIbHbBIC https://m.edsoo.ru/7f41837c
peakiuu
bubnunorexa LIOK
Hroro mo pazeny 15 https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO
YJACOB I10 ITPOI'PAMME 68 4 6
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9 KJIACC

u KoaundyecTBO 4acoB JJIeKTPOHHbIE
Ne /i aumMeHoBatme (undgposBbie)
pa3jaejioB H TeM Beero Konrpoabnble [Ipakruyeckue 06PA30BATEILHBIC
NnporpaMmmMsl padoTbI padoTbI pecype
Pa3jien 1. BemecTBO 1 XUuMHYecKHe PeaKIuu
IToBTOpenue u
11 yrayOseHue 3HaHUH 5 1 bubnmoreka [JOK
' OCHOBHBIX pa3JIeioB https://m.edsoo.ru/7f
Kypca 8 kimacca 412636
OCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 BH6H_HOTeKa HOK
UMIECKUX DAL https://m.edsoo.ru/7f
peakl 412636
DIEKTPOIUTHYCCKAS
13 myccoLuanus. 8 1 1 bu6nmmorexa LIOK
' XuMuueckue https://m.edsoo.ru/7f
[peaKIMu B pacTBOpax 412636
Wtoro mno pazneny 17
Pasznen 2. Hemeranbl 1 MX cOeMHEHUS
OO61as XxapakTeprucTrUKa
XAMHYECKHAX
bubmuoreka [IOK
2.1 iHeMEI;IT(?a}Ig/:I;H 4 1 https://m.edsoo.ru/7f
PYHIIBL 412636
OO01as xapakTepuCcTHKa
XAMHYECKHUX DIIEMEHTOB
5o VIA- rpynnsl. Cepa u eé 6 bubnuorexa [IOK
' COEeMHEHHS https://m.edsoo.ru/7f
412636
OO01mas xapakTepucTuKa
XAMHYECKHUX DIIEMEHTOB
VA-rpynmnsl. A3o0T,
2.3 (hocdop 1 nxcoequHEHUS 7 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f
412636
OO01as xapakTepucTHKa
XAMHYECKHUX DJIEMEHTOB
IVA- rpynnsl. Yriepon u
2.4 KPEMHHI U UX 8 1 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f
COEIMHEHNS 412636
Wtoro no paszneny 25

Paznea 3. Mera/liibl 1 UX COCTUHECHUS
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31 OO6mue cBoMCTBa 4 bubmuorexa [{OK
' METaJJIOB https://m.edsoo.ru/7f
412636
39 Baxneiinine MeTauibl U 16 bu6nmmorexa [IOK
' ux https://m.edsoo.ru/7f
412636
COCIMHCHHMS

Hroro no pazneny

20

Pazjnen 4. Xumusi 1 okpy:Kamomas cpeaa

BemecrBa n MaTcepuralibl

bu6nmorexa [IOK

YACOB I1O [IPOTPAMME

4.1 E éﬁﬁiﬁa 3 https://m.edsoo.ru/7f
412636

Wroro mo pazueny 3

OBHIIEE KOJIMYECTBO 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne /i KoauyecTBo 4acoB BocnuraTe bHbIi
Tema ypoka Beero Kontposbubie [IpakTnyeckne  KOMIIOHEHT
padoThI padoThI copepKaHuS
MPOrpaMmbl
[Ipenmet xumuu. Poib
1.xuMuM B )KU3HU YEIOBEKA. 1 ®  YCTaHOBJCHHC
Tena u BelecTsa AOBEPUTCIBHBIX
[ToHsATHE O METOAXTIO3HAHUS OTHOTICHUH
2.B N— 1 MEX1yyUUTEIIEM
u ero
«[IpaBumna paboTsl B yVaEHUKAMH,
maboparopun ¥ IPUEMBI CII0COBCTRYIOMIX
oOpariieHus ¢ 1abopaTopHBIM MO3UTHBHOMY
3.000pynoBaHUEM. 1 BOCIIPHSITHIO
IIpakTnyeckas padora Nel VaaIIMHCS
TpeOOBaHMI
UIpockO
HucTele BemecTBa U CMECH. yumTens,
4.Crioco0OslI pazaeneHus 1 TIPHBICUCHHIO  HX
cmecen BHUMAHUS
«Paznenenue cmeceit (Ha
[prUMepe OYUCTKU TOBAPEHHOM K
5.conm)». 1 o0cyxnaeMon Ha
IIpakTuyeckasi pa6ora Ne2 ypoKe  HH(pOpManum,
AKTUBU3AIINH ux
6. ATOMBI ¥ MOJIEKYJIbI 1 TTO3HaBATC/ILHOM
e TeILHOCTH,
XHUMUYECKUE DIIEMEHTHI.
7.3Haku (CUMBOJIBI) XUMHYECKHX| 1 ®  mnobyxnenue
SJIEMEHTOB IKOJIbHUKOB
[IpocTeie U CIOKHBIEBEIECTBA cobmonaTs Ha ypoke
8. 1 OOLIeNPUHSATHIE
HOPMBI
glATOMHO-MOHeKyJ'IHpHOG 1 TOBEJICHMS,
yacHHC paBuIia
3aKOH MOCTOSIHCTBA COCTaBa OOLIEHUSICO
BEIECTB. XUMHUYECKast CTapLIIUMK
10.¢opmyna.BanentHOCTH 1 (yanTemnsiMu) 1
ATOMOB CBEPCTHUKAMU
XUMHUYECKHUX dJIEMEHTOB (LLIKOJIBHUKAMH),
OTHOCHTETbHAS AaTOMHAS MPUHIIUIIBI y4eOHOM
11.macca. OTHOCHUTENbHAS 1 MUCHUILINHEL U
MOJIEKYJISIpHAsl Macca caMOOpraHu3allnu;
MaccoBast 10JIsI XUMHYECKOTO ®  [pUBJICUCHUE
12.pnemenTa B 1 BHUMAaHHUS
COCTUHEHUHT IITKOJIBHUKOB
13.K0J'II/I'~IeCTBO BeecTBa. Moib. 1 KICHHOCTHOMY

MomnsipHast macca

ACIICKTY H3YYaCMbIX




14.

dusnueckue u
XUMHUYECKHE SIBJICHUS.
XuMuueckas peakuus

Ha ypOKax sIBJICHUH,
OpraHu3aLus
ux

15.

[Ipu3Haku U yciaoBus
MPOTEKAHUS XUMHUECKUX

paboThI

c
MOJTy4aeMOu Ha
ypoke

COLIMATTbH
03HAaYMMOM
uHpOopManuei —
UHUIIUUPOBAHUE €€
o0CyXIeHus,
BBICKA3bIBAaHUS
YUYAIIIMUCS] CBOETO

[peaKuuii

MHCHUSA 110 €€ ITOBOAY,

16.

3aKoH COXpaHCHHA MACChBI
BelecTB. XUMUYECKUE
YPaBHCHU

BBIPAOOTKH CBOETO K
HEIl OTHOIICHUS;

® HCIIOJIB30BaHHUC

BrerauciaeHns KOJIMYeCTBa, BOCIIMTATCIIbHBIX
17 MACCHI BEIECTBA 1O BO3MOXKHOCTEH
'YpaBHEHUSM XUMUYICCKUX coJiepKaHusl y4eOHOTO
peaxiuii npeaMeTadepes
Knaccupukanus XuMAIECKUX ACMOHCTPALHIO NCTAM
1g PeaKuuii (coequHenwus, OTBCTIEEIEI;?S:O
[pa3IoKeHus, )
3aMelleHns, 0OMeHa) TPAXKIAHCKOTO
M. B. JIoMOHOCOB — y4€HBIN- [OBCIICHIA,
OBobmeHHe MPOSIBIICHUS
19.IB/IHLH/IKHOnem/ICT YeJIOBEKOII00US
CHCTeMaTU3allus 3HAHUI "
MOOpPOCEPICIHOCTH,
«BeliecTBa 1 XUMUYECKHE yepes
20.peakuun». KoHTposabHas oGP
patdora Nel COOTBETCTBYIOLINX
Bosmyx — cmecs rasos. TEKCTOB JIJISI UTCHHUS,
21.COCTaB BO3ayxa. 3a1a4d I pelicHus,
Kucnopon — aneMeHT u IPOGIEMHBIX
npoctoe BemiecTBo. O30H CHTYaIHiA
Du3nuecKue U XUMUYECKHe JUI00CY XK IEHUS
CBOMCTBAKUCIIOPO/1a (peaKiuu BKJIACCE;
22.0KWCIICHHSI, TOPEHHE). ®  mpuMeHeHHe
[TonsiTue 06 okcugax HAyPOKe
MHTEPAKTUBHBIX (HOpM
CrniocoObl Moy4eHus paboThI
o kuCIOpOaa B naboparopunu ydamuxcsi:
TIPOMBITIIJICHHOCTH. WHTEIJIEKTYaTbHBIX

[IpumeHeHune kuciopoaa

WTpP, CTUMYJIMPYIOIIUX




24.

TemnnoBoit s ekt
XUMHYECKON PEAKIIUH,
MOHATHE O TEPMOXUMHUYECKOM
YpaBHEHUH, 3K30- U
SHJIOTEPMUYECKUXPEAKIIUSIX

MMO3HABATEJIbHYIO
MOTHBAIIUIO
IIKOJIbHUKOB;
MM IaKTHISCKOr 0
Tearpa,

rae
MOJYyYCHHBbIE  HA

25.

TormBo (HeTh, yrois u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,
CIOCOOBI €ro
Hpe0TBPALICHUS

ypoke 3HaHUS
OOBITPHIBAIOTCS B
TeaTpabHbIX
OCTAaHOBKAX;

26.

«[Tomyuenue u cobupanue
KHCJIOPOJ1a, U3YUEHUE €T
cBoiicTBY. [IpakTHUYeckas
padora Ne 3

JMCKYCCUH, KOTOPbIE
TAI0T YYaIFMCSI
BO3MOHOCTb
npuoOpecTd  OMBIT

217.

Bonopong — snemMeHT u
MIPOCTOE BEUIECTBO.
Haxoxnenue B npupoie

BEJICHUS
KOHCTPYKTHUBHOI'O
NMaJIora; IpyNIoBON

Dduznyeckre 1 XUMHYECKHE

paboThl UM paboTHIB

28. napax,
CBOIiCTBa KOTOpbIE
Bofopoaa. [Ipumenenue ydaT LIKOJIbHUKOB
BOZIOpOA KOMaHJIHOH paboTe wu

29 [ToHsgaTHE O KUCIIOTAX UCOIIX B3aMMOJICUCTBHIO C
' MPYTUMH JIETbMH,

30

Crioco0bI morydeHust

"BOJIOpOIA B TaOOpaTOpHH

YPOKHU- KBECTHI.

® BKIIFOUCHHUC

31

«HonyquI/Ie 51 CO6I/IpaHI/I€
BOOOpPOJa, U3YUCHUC CTO

‘coiicTBy. [IpakTHUeckas

padora Ne 4

BYPOK
UTPOBBIX
Mpoleyp, KOTOpbIe

IMOMOTafOT

[

32

MounsipHbIii 00BEM Ta3oB.

‘BakoH ABorazpo

noJj/iepkKaTh
MOTHBAIIMIO JIETEH K

33.

Brruncienus 00bEMa,
KOJIMYECTBA BEIECTBA ra3amo
€ro U3BECTHOMY KOJINYECTBY
BEIIECTBA WU

00BEMY

MOJTYYECHHIO 3HAHU,
HaJIAKUBAHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOUIEHUI B
KJ1acce,

34.

Brranciaenus o0néma,
KOJIMYECTBA BEIIECTBA ra3aro
€0 U3BECTHOMY

KOJIMYECTBY BEIECTBA WU
00BEMY

TTOMOTAIOT
YCTaHOBJIEHUIO
moOpoKenaTeTbHOM
aTMocdepsl  BO

35.

Brruncienus o0bEMOB ra3os
110 YPAaBHEHUIO PEaKLUH HA
OCHOBE 3aKOHa

00BEMHBIX OTHOLIEHUHTa30B

BpEMsI ypOKa;
° VHUIMMPOBAHHUE
" MOJAEPKKA
HMCCJIIEIOBATEILCKON
NneITeIbHOCTU




36.

Brruncienns o0bEMOB ra3os
M0 YPAaBHEHHIO PEaKlUU Ha
OCHOBE 3aKOHAa

00BEMHBIX OTHOIIICHUHUTA30B

NIKOJIbHUKOB
BpaMKax
pean3aluuuMH
WHIVBUIYAbHBIX U
IPYIIOBBIX

37.

Ddusnueckue u
XUMHUYECKUE CBOMCTBABOIBI

HNCCICA0BATCIBbCKHUX
IMPOCKTOB, UTO OAaCT
MNIKOJbHHUKaM

38.

CocTaB OCHOBaHHH.
[TonsiTue 00 MHAMKATOPAX

BO3MO>XHOCTh
npuodpecTu HaBBIK

39.

Bojia kak pacTBOpUTEb.
HacrpimeHnnsie 1
HEHACBIILIEHHBIE PACTBOPHI.
MaccoBas m0JIs BEIlIECTBaB
pacTBope

CaMOCTOSITENIHOTO
pereHus
TEOPETUYECKOMN
poOJIeMBI, HaBBIK
TeHEPUPOBAHUS U

o opMIICHHUS

40.

«[IpuroroBieHue pacTBOPOB
C OonpeAesIEHHON MacCOBOM
noJiel pacTBOPEHHOTO
BEIIIECTBAY.

IIpakTuyeckas padora NeS5

COOCTBEHHBIX HIEH,
HaBBIK YBOKUTEIHLHOTO
OTHOIICHUS K
qYKUM

UesIM,
0(OpMIICHHBIM B
paboTtax

[

«Kucnopoa. Boagopoa. Bogay. JIpyTrux
41.KonTposbHasipabora Ne2 VCCIIEIOBATEIIEH,
HaBbIK
yOJIMYHOTO
BBICTYIUICHUS TIepe]
ayIUTOPHEN,
apryMEHTHUPOBaHUs
4Oxcumbl: cocTas, u
Kiaccuukanus, OTCTauBaH
HOMEHKJIATypa WSACBOEH TOUKHU
[Tony4eHue u XuMu4ecKue BPCHHMA.

43.

CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

44,

OcHOBaHMSI: COCTaB,
KJ1acCU(pUKaLus,
HOMEHKJIaTypa

45.

[lony4yeHue u XuMu4YecKue
CBOMCTBA OCHOBAaHUI

46.

KwucnoTel: cocTas,
KIaccu(UKaIs,
HOMEHKJIaTypa

47.

[TonydyeHue 1 XUMUYECKUE
CBOMCTBA KUCJIOT

48.

Comnu (cpennue):
HOMEHKJIaTypa, CIIOCOObI
MOJIYYCHHA, XUMHUYCCKUEC
CBOICTBA




49.

Pewenne
HKCIIEPUMEHTAIbHBIX 331a4I10
TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHEHUINY.
IIpakTnyeckas padora Ne6

50.

['eHeTrnueckas CBA3bMEKIY
KJIaccaMH
HEOPTaHUYECKUX COCTUHEHU I

5l.

['eHeTHYECKast CBA3BMEKTY
KJIacCaMU HEOPTaHHMYECKUX
COCIMHEHUN

52.

O06o0011IEHNE U
CHCTEMAaTU3alMA 3HAHUI

53.

"OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX
coeIMHCHUI".
KonTpoJsbHas padora Ne3

o4,

IIepBbIle MONBITKU
KJIacCU(pUKALUU XUMHUECKUX
DJIEMEHTOB.

[TonsiTve 0 rpynmnax CXoIHBIX
2JIEMEHTOB

55.

[lepuoauueckuii 3aKOH U
[lepnonnueckas cucrema
XUMHUYECKHUX 3JIeMeHTOB /1.
N. Menneneena

56.

[Tepuosel, rpynmsl,

MOATPYIIIBI

57

Crtpoenue atomoB. CocTaB

"aTOMHBIX AACP. H3oTombI

58.

CtpoeHue 3I1eKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[TeproanyuecKkoil CUCTEMBI

JI. 1. MenneneeBa

59.

XapakTepucTukKa
XUMHYECKOT0 3JIEMEHTA [TOEeTo
MI0JIO’KEHHUIO B
Ilepnonnueckoi cucreme

JI. 1. MenneneeBa




3unauenue [lepuonnyeckoro
3aKOHAJIsl pa3BUTHS HAYKU U
npaktuku. /1. 1. Menneneen

60. —_— 1

— Y4EHBIH,
Mearor ¥ rpakIaHuH
DIIEKTPOOTPULIATETLHOCTh

61.aTOMOB XUMHUYECKHIX 1
SJIEMEHTOB

62.MoHHast XMMHUIECKast CBSI3b 1

63 KoBasieHTHast mossipHast 1
XHUMHYECKasl CBS3b

64 KoBaneHntHas HenomnsipHas 1
XHUMHUYECKAs CBI3b

65.I/ITOF0Baﬂ KOHTPOJIbHAsI 1
padora

66.CTeneHp OKUCIEHUS 1
OKHCITUTEIIBHO-

67.BOCCTAHOBUTEIILHEIE 1
peakIuu

68.OKI/ICJ'II/IT6J'II/I n 1
BOCCTAHOBUTEIH

OBHIEE KOJIMYECTBO YACOBIIO 68

I[TPOIT'PAMME




9 KJIACC

KoaudecTBO yacoB
Ne ni/m Tema ypoKa KOHTpO HpaKTuqe BocnurareJabHbIH
Bcero sbHBbIE cKHe padoThI KOMIOHEHT
padoThI coepKaHusA
NMPOrpamMMbl
IlepnonruecKkuil 3aK0H.
° CTaHOBJICHHUE
1 [Tepuonuueckas cucrema 1 M
' XUMUYECKUX dieMeHToB /1. W. ﬂOBepHTeHEHHX
Mennereesa OTHOIIICHUN MEXITY
HUTEJIEM u
3aKOHOMEPHOCTH B U3MEHEHUH P eTOYUCHHKAMH
v 2
> CBOHCTB XMMHUYECKHX 1 CTI0COBCTBYIONIX
AJIEMEHTOB MEPBBIX TPEX
MMO3UTUBHOMY
11CpHOa0B BOCITPUSITUIO
; Knaccudukanus u . yHaIIMuCS
. HOMEHKJIaTypa HEOPTaHUYECKUX TpeGoBaHuii
BEIIECTB HIPOCHO
Bunnl XUMHYECKOU CBSI3HU U YUYUTENS,
4. TUIBI KPUCTATUTMYECKHUX 1 MPUBJICUCHUIO HUX
[pEIIETOK BHUMAaHHUS
BUIbI XUMHYECKOU CBSI3U U 06Cy>KIlaeMOI71 Ha
5. TUIIbI KPUCTAJUIMYCCKUX 1 YPOKE I/IH(bOpMaIII/H/L
[pEIETOK AKTUBU3alIMHU uX
Kiaccudukaiys XAMUIEeCKHX 1T03HaBATCIIEHOU
6. peaKIMii 10 PasInYHBIM 1 AIEATCIIEHOCTH,
HpH3HAKaM ®  noOykIeHue
[ToHsATHE O CKOPOCTH [IKOJIEHUKOB
XUMHYECKOM peakiuu. [lonarue cobmoziath
7. 1 HaypOKe
0 TOMOTEHHBIX U TE€TEPOTCHHBIX
peaKITHAX OOIIETTPUHSATHIE
OPMBEI
TToHsATHE O XUMHYECKOM P HOBEICHI
paBHOBecHH. DAKTOPBHI, a
s1,lIpaBHIIa
BIIUSIOIINE Ha CKOPOCTh
8. N 1 oO1eHns
XUMHUYECKON peakuu U co
MOJIOKEHNE XUMHUYECKOTO o
TapIIuM
[paBHOBECHSI P
U (y4UTENIMHU)
OKUCIUTEIHLHO-
9. 1 ®  [IpUBJICUEHUE
BOCCTAHOBUTEJBHBIE PEAKIIUU
BHUMAaHUS
10. OxucauTensHo- 1 ITKONEHIKOB
BOCCTaHOBUTEIHHBIE PEAKITUU paGoTHI
Teopus 21EKTPOIUTUYECKON ToNyJaeMoii
11. nucconnanuy. CuibHbIE U 1 HaypOKe
ca0ble DJIEKTPOTUTHI CoLuab
. OHHEBIC YpPaBHEHHS peaKIUuil HO3HAYNMOU
12 n 1 03Ha o
XUMHUUYECKHE CBOMCTBA KUCIOT U nHpOpMaLmei
OCHOBAaHUII B CBETE
13. npeAcTaBiIeHUN 00 1
DIIEKTPOJIUTUYECKON
JUCCOLIUAIIHA
XUMHUYeCKHe CBOMCTBA COJIEH B




14.

CBETE MPEICTABICHUI 00
BIIEKTPOJIUTUYECKON
MACCOLAALINN

15.

[TonsiTue o ruaponuse conen

MHCHU A 1o €C

16.

[TonsiTe 0 ruaponuse conen

MOBOJTY, BBIPaOOTKHU

17.

«Pentenue SKCIICPUMCHTAJIBHBIX
3agau». [IpakTuyeckas padora
Ne 1.

[EEN

CBOETO K Hel
OTHOIIICHHS,

® HCIIOJIL30BaHU

18.

«DJIEKTpOIUTUYECKAS
nuccounanusa. XUMUYECKUE
[pEaKLK B pACTBOPAX».
KonTpoabHas padora Nel

€ BOCITUTATEJIbHBIX
BO3MOKHOCTEH
COoZIepKaHUs
yaeOHOTO mpeamera

OO0m1ast XapaKTepUCTHUKATraJOr€HOB.

epes

€MOHCTpAIUIO
19.Xumunueckue 6 patt
. eTsIM
CBOICTBa Ha MpUMeEpE XJopa
IPUMEPOB
X710pOBOIOPOI. 90J‘IHHaﬁ[ KHCIIOTA, OTBETCTBEHHOTO,
20.XxMMHYECKHE CBOMCTBA, IPAKIAHCKOTO
MOJTy4YeHUE, IPUMEHEHHE OBEICHN,
«[lony4yeHue consTHOM KUCIOTHI, NIPOSIBIICHHS
21.u3ydeHue e€ CBOMCTBY. lyenoBekomo6us
[
IpakTuyeckas padora Ne 2 o  npumeHeHue
Brruncnenus no ypaBHEHUSIM [OJTy4CHHBIE Ha
9o XUMHHECKIX peaKmuii, ecau OUH ypoke
U3 PEareHTOoB J]aH B SHAHUS
130BITKE OOBITPBIBAIOTCSA B
23 OO6m1ast XapaKTepUCTUKAIIEMEHTOB TeaTpaTbHBIX
"VIA-rpynmst IMOCTAaHOBKAX;
AnnoTponHble MOAU(DUKAIINH CEPBI. ITUCKYCCHH,
24 HaxoxxzieHne ceprl 1 €€coeTMHEHU N KOTOPBIC
‘B IpUPOJE. AaroT
XUMHUYECKHE CBOMCTBA CEPBI yqamumMes
BO3MOYKHOCTh
CepoBoa0po/1, CTPOECHHUE, 03 % ¢
25.u3nveckne 1 XUMUIECKHE rprobpectH
cBONCTRA OTIBITBEICHUS
KOHCTPYKTHBHOTO
Oxcupl cepbl. CepHas KUCIIOTA, P y1<
muanora;
26.(u3nveckne 1 XUMUIECKHE .
. rpynmnoBoipadboThI
CBOWCTBA, IPUMEHECHHE
i paboThIB
XUMHUYECKUE PEaKIINH, JIKAIIHE B napax,
OCHOBE IPOMBIIIUIEHHOTO crioco0a KOTOpbleyyar

27.

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollel CpeabICOEqUHEHUSIMHU
cepbl

28.

Brruncienue MaccoBOU 0N
BBIXO0/1a IPOAYKTa peaK U

29.

OO01mas xapakTepuCcTHKa SJIEMEHTOB
VA-rpynmel. A3or,
[pacrpocTpaHeHue B IPUPO/IE,
(dbu3nyecKkre 1 XUMHYeCKHe
CBOICTBA




30.

AMMHaK, ero Gu3n4ecKue u
XMMHYECKHE CBOUCTBA,
MOJTy4YeHHE U TPUMEHEHHE

31.

«Tonyuenne ammuaka,u3y4eHue
€r0 CBOVCTBY.

IpakTuyeckas padora Ne 3

KOMaHJIHOH paboTe

32.

A30THast KUCIIOTA, €&
¢bu3nvecKue 1 XUMUYECKHe
CBOMCTBA

U B3aUMOJEHUCTBUIO
C JIpyTUMHU JETbMH,
YPOKH- KBECTBHI.

33.

Hcnosb30BaHME HUTPATOB UCOJICH
AMMOHUS B KQU€CTBE MUHEPAIbHBIX
ynobpenuit. XumMuueckoe
3arpsi3sHEHUE

OKpY>Karolen CpeIbICOeTUHEHUSIMU
a3oTa

® BKJIIOUCHUEC

° WHUIUUPOBAH
He u

MOICPKKA
HCCIIEN0BATENLCKOM
esITeNbHOCTH

34.

dochop. Oxeun docdopa (V) u
dbocdopHas kuciora, GU3NIECKUE U
XUMHUYECKHEC

CBOWCTBA, TIOJIY4YCHUE

IIKOJIBHUKOB
OTHOIIEHHUS K
qyKUM

uzaesm,

35

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATbHBIX

'yaoOpeHuii. 3arpsi3HeHue

pUPOJHOM cpelibl hocharamu

0(OpMJICHHBIM B
pabotax  Apyrux
uccieioBaresei,
HaBbIK TyOJIMYHOTO

36.

Yrnepoa, pacnpocTpaHEHHUE B
npupojie, Gu3nIecKue u
XMMHYECKHE CBOMCTBA

BBICTYILJICHUS
rnepenayauTopuen,
apryMEHTUPOBAHHUS

37.

Oxcunasl yraepoaa, ux Gu3ndeckue
M XUMHYECKHNECBOMCTBA.
DKOJOTHYECKHE

Mpo0JIeMbI, CBSI3aHHBIE COKCUIOM
yriaeposa (1V)

151 OTCTauBaAHUA
cBOEH
TO‘IKI/I3p CHUI.

38.

'YrospHas KUCIIOTa U €€ COTH

39

"[losrydeHne yriekucioro rasa.
KauecTBeHHas peakuus Ha

‘KapOoHaT-uOH".

IpakTuyeckas padora Ne 4

40.

HepBOHa‘-IaJ'IBHBIe MIOHATHS 00
OpPraHN4Y€CKUX BCHIECCTBAX KakK O
COCIMHCHUAX YIjIi€poJaa

41.

KpemHuii u ero coeAMHEHUs

42

Pemenue skcnepuMeHTaIbHBIX
3asa4 110 TeMe «Baxkuenme

"HeMeTalIbl U UX COCAUHCHUA»

IpakTuyeckasi padora Ne 5

43.

«Ba)xgeuIme HeMeTaJJIbl U UX
coeguHeHus». KonTpoabHast
paGora Ne2




44,

OOm1ast XxapaKTepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —
MeTaI0B. MeTaanuecKasicBs3b U
MeTaJlJIn4ecKasi KpucTasinuecKast
pemérka. @ru3nyeckue CBOMCTBA
METaJIJIOB

45.

XUMHUYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUYECKUI
P HAIPSLDKEHUM METAJIIIOB

46

OO61mme crrocoObl MOTyYeHUs

‘'Metaiu1oB. CIUIaBEbL.

Brrunciienus 1o ypaBHEHUSIM
XMMHYECKHUX PEAKIUM, €CIIU OAUH
W3 PEarcHTOB COJEPKUT

puMecHu

47.

IlousTre o KOppO31Hr MECTAJIJIOB

48.

IlemouHble METATIIBI

49.

OKCHIBI ¥ THIPOKCHUIBI HATPUSH
KaJIns

50

[IenouHo3eMeNbHBIC METAJIIBI —

"KaJIbIIUA 1 MarHui

51.

Baxkueiinine coe JMHEHUSIKAIbINS

52.

O0001IeHNE U cCUCTEMAaTU3 AU
SHaHUI

53.

YKEcTKOCTh BOJIBI U CIOCOOEI €€
yCTpaHEHUs

54,

"KEcTKOCTL BOIBI M METOJEI €€
yctpanenus". IlpakTuyeckas
padora Ne 6

55.

AJTFOMUHAN

56.

AM(oTepHbIE CBOICTBA OKCUIAH
rUIPOKCHUIA

57.

Keieso

58.

OKcuUIBl, TUIPOKCH]IBI U COTTU
xenesa (I1) u xenesa (111)

I

59

O000IIIEHNE U CUCTEMATHU3AIINS

‘BHaHUN

60

Pemenue skcnepuMeHTaIbHBIX
3asa4 110 TeMe «Baxkuenme

"METAJUIEI U UX COSTUHEHUSY.

IIpakTuyeckasi pabora Ne 7.

61.

BrrunciieHus 1o ypaBHEHUIM
XMMHYECKHUX PEAKIUM, ECIIU OAUH
W3 pEeareHTOB JIaH B U30BITKE WIIH
COAEPKUT NpUMecH. Beruncnenus
MAacCOBOM JO0JIM BBIXOJAMPOIYKTA
[pEeaKIUH.




62.

BrrunciieHus 1o ypaBHEHUIM
XMMHYECKHUX PEAKIUH, ECIIU OAUH
W3 pEeareHTOB JIaH B M30BITKE WIIH
COAEPKUT IpuUMecH. Beruncnenus
MAacCOBOM J0JIM BBIXOJAMPOIYKTA
[peaKIuH.

63.

Brrunciienus o ypaBHEHUSIM
XMMHYECKHUX PEAKIUH, ECIU OAUH
W3 peareHTOB JIaH B M30BITKE WIIH
COAEPKUT IpuUMecH. Beruncienus
MaCcCOBOM 01 BEIXOJIa
MPOAYKTa PEAKIIUU.

64.

O0001IeHE U cuCTEMAaTU3aAlH

SHAHUH.

65.

HNToroasi KOHTPoOJIbHAasA padoT

66

BemectBa u Mmarepuassl B

'HOBCG,I[HGBHOI;'I JKHN3HH 4YCJIIOBCKA

67

BemecTa u MaTcpHraJibl B

'MOBCETHEBHOMN KU3HU YEJIOBEKA

68.

XUMHAUYECKOE 3arpsi3HEHUE

OKpY’Karollen cpebl

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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