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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa mo XMMUM Ha YpOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHMs COCTABJIEHA HAa OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEr0
obpazoBanus, mnpeacraBieHHbIx B @I'OC OOO, a Ttakxke Ha OCHOBE (QenepaibHOi paboueit
IIPOrpaMMbl BOCIIUTAHUSA U € Y4ETOM KOHLENIMM IIPErojaBaHusl ydeOHOro npeamera «XUMus» B
oOpa3oBatenbHbIX opranu3anusx Poccuiickoir deneparum.

IIporpamma 1o XuMuu 1a€T NpeACTaBIEHUE O LENX, 00Iel cTpaTeruy 00y4eHus, BOCIUTAHUS
U pa3BUTHA OOY4YaIOUIUXCSA CPEICTBAMM Y4eOHOrO IMpeaMeTa, YCTAaHABJIMBACT 005S3aTEeNIbHOE
IIPEIMETHOE COACPKAHKE, IPEAYCMATPUBAET PACIIPEICIICHUE €ro M0 KJIaccaM U CTPYKTYPUPOBaHUE
[0 pasjenaM M TeMaM IIPOrpaMMbl 110 XHMHUH, OIPENEISET KOJUYECTBEHHBIE U KayeCTBEHHbIE
XapaKTEPUCTUKHU COJEPKaHUSA, PEKOMEHYEMYIO I1OCIEI0BATEIbHOCTh U3YYEHUS! XUMHUH C YYETOM
MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JOrMKH Yy4eOHOro Ipolecca, BO3PACTHBIX
0co0eHHOCTEeH 00yUaroIMXCs, ONpeAessieT BO3MOKHOCTH MpeAMeTa Ul peaau3ali TpeOoBaHuM K
pe3yabpTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNIbHOW MPOrpamMMbl Ha YPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHMsl, a Takxke TpeOOBaHUN K pe3yibTaraM OOydeHMs XMMHM Ha ypOBHE LieJIel U3ydeHMs
IIpeIMeTa U OCHOBHBIX BUOB y4E€OHO-TI03HABATEJIbHOM EATEIbHOCTH 00Y4aOIIErocs 0 OCBOEHUIO
y4eOHOT0 co/iepKaHMsL.

3HaHWE XUMHUH CIY)KUT OCHOBOH JJIsi (JOPMHPOBAHUS MHPOBO33PEHHS O0y4aroMIerocs, ero
IPEJCTAaBICHUNA O MaTepHaJbHOM €JMHCTBE MHUPA, BAXXHYIO POJIb UIPalOT (GpopMUpYEeMble XUMHUEH
IIPEJICTAaBICHHS] O B3aMMOIIPEBPALICHUSIX YHEPIMHU U 00 HBOJIIOLIMU BEIIECTB B MPUPOJE, O MYTAX
pemieHust  I00aJbHBIX  MPOOJEM  YCTOWYMBOIO  Pa3BUTHS  4YeJIOBEYECTBA —  CHIPbEBOIA,
SHEPreTUYECKOH, MUILEBOM U AKOJIOTMYECKO 0€3011acCHOCTH, POOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peau3alliil BO3MOXKHOCTEH Ui caMOpa3BUTHA U (OPMHPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001el U (PyHKIMOHATILHON T'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH O0Oydarommxcs,
HaBBIKOB MX CAMOCTOSITEIIbHON YUeOHOH NesATeTbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B IPO(HECCUOHATIbHOU JESTEIbHOCTH;

3HAaKOMHT CO CHEeUM(UKON HAyYHOTO MBILUIEHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a
Ha €IMHCTBO MIPUPOJIBI u 4eloBeKa, ABIISIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHUN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YUaroIINUXCs;

Croco0cTBYeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPO/JIE, K YEJIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOIHMUECKOe 00pa30BaHUE 00yUaIOIINXCS.

JlanHble HampaBiieHHss B OOYyYEHHHM XHUMHUHU O00€CIEeUMBAIOTCS CIEUU(UKON COAepHKaHUs
y4eOHOro mpeaMeTa, KOTOPbIH sSBIsSETCS MeJarornyecku aJanTHPOBAHHBIM OTpa)keHHeM 0a30BOM
HayKH XMMUHU Ha ONpe/IeIEHHOM JTarie e€ pa3BUTHSL.

Kypc Xxumuum Ha ypoBHE OCHOBHOIO OOILIEro 0OOpa3oBaHMs OPHUEHTHPOBAH HA OCBOCHHE
00Oy4arolMMUCS CUCTEMBl MEPBOHAYAIbHBIX IMOHATHM XMMHH, OCHOB HEOPIaHWYECKOM XMUMHMHU M
HEKOTOPBIX OTJEJIbHBIX 3HAUYUMBIX TIOHATUN OPraHUYECKON XUMUU.

CrtpykTypa colepskaHus IpOrpaMMbl MO XUMHH c()OpMHpOBaHa Ha OCHOBE CHUCTEMHOTO
1oxo0/1a K €€ nzydenuto. CoaeprkaHue CKIIaAbIBAETCS U3 CUCTEMBI IOHATUH O XUMHUYECKOM 2JIEMEHTE
U BEIECTBE U CHUCTEMBbl MOHATHUH O XuMUYeckol peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl M0 MPUHIUIY MOCIEI0BATEIBHOIO PAa3BUTHs 3HAHWNM HAa OCHOBE TEOPETHUECKUX
MIpe/ICTaBICHUI Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOT'O YUEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akoHa [l. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4YEHHS O CTPOEHHMH aTOMa U XMMHUYECKOH CBSI3H;

— TpeACTaBJICHUH 00 3IEKTPOIUTUYECKON IUCCOLUAIMN BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHUS pPacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEI0BATEILHO OT OJHOTO YPOBHSI K APYroMYy, BBIIOJTHSS



(GYHKIIMM OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne mpPOrpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIIEN HAy4HOW KAapTHHBI MHpAa B JIOTUKE €€ CUCTEMHOM HPUPOJBI,
LIEHHOCTHOTO OTHOIICHMS K HAy4YHOMY 3HAHHUIO M METOJaM IO3HaHUs B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHUUN U3 paHee M3YUYCHHBIX y4eOHBIX MpeaMeToB: «OKpyKarouuil
Mup», «bromnorus. 5-7 xknacce» u «Dusuka. 7 Kiacey.

[Ipn m3yyeHUH XUMHUU MPOUCXOAUT (POPMUPOBAHUE 3HAHHI OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTHUECKON JEATEIHOCTH YEIOBEKA U KaK OAHOTO U3
KOMITOHEHTOB MUPOBOI1 KYJIbTYpBI. 3a7jaua yueOHOro mpeIMeTa COCTOUT B ((OPMUPOBAHUU CUCTEMBI
XUMHUYECKUX 3HAHUW — BaKHEHIMX (DaKTOB, TOHATUH, 3aKOHOB M TEOPETUUYCCKUX ITOJOKCHHIA,
JOCTYIHBIX 0000I1IEHNI MUPOBO33PEHUECKOT0 XapaKTepa, 3bIka HAyKH, B IPUOOIIEHUHU K HAYYHBIM
METOJIaM MO3HAHUS NIPHU U3YYCHHUH BEIIECTB U XMMHYECKHUX PEaKIuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX ~yYMEHUW M WX TPUMEHEHHH B y4yeOHO-TIO3HABATEIbLHOM U  y4yeOHO-
HCCIIEIOBATENbCKON JIeATEIbHOCTH, OCBOCHUHU MpaBui 0€30IacHOro OOpalleHHs ¢ BEIIeCTBaMU B
[MOBCETHEBHOM KU3HU.

[Ipy u3yyeHUM XUMHUHM Ha YpPOBHE OCHOBHOIO OOILEro 00pa3oBaHUs BaXHOE 3HAUYCHUE
MPUOOPETN TaKKe LeJH, KaK:

- (opMHpOBaHNE WHTEIUICKTYaIbHO pPAa3BUTOM JUYHOCTH, TOTOBOH K CamM0O0OOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHHH, CIOCOOHON aaliTHPOBATHCS K OBICTPO
MEHSFOLIUMCS YCIIOBUSIM JKM3HU;

—HaIpaBJICHHOCTh OOy4YeHHs] Ha CHUCTEMAaTUYECKOe MpuoOleHrue oOydaroumxcs K
CaMOCTOSITEIILHOM IMO3HABATEILHOU JIESATEIFHOCTH, HAYYHBIM METO/aM IMO3HaHUs, (POPMUPYIOITUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

—o0ecrieyeHne yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYarOIIUMUCS — OTBITa
pa3HOOOpa3HOW JEATEIHHOCTH, IMO3HAHUS W CAMOIO3HAHMS, KJIFOUEBHIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESATEIbHOCTH;

— opmupoBanue o0mieil (QyHKIIMOHATIBHOW M €CTeCTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM
YHUCJie YMEHUN OOBSCHATH U OLICHUBATH SIBICHUS OKPY>KAIOIIETO MHUPA, UCIIOJIb3Ysl 3HAHUSI U OIIBIT,
MOJIy4YEHHBIE MTPU U3yUYEHUU XUMUHU, TIPUMEHATh UX MPHU PEUICHUH MPOOJIeM B MTOBCEAHEBHON KU3HU
Y TPYJOBOM JI€ATEILHOCTH;

—dopmupoBaHue y 00y4aroluxcs T'YMAaHHUCTUYECKUX OTHOIICHUN, MOHUMAHHS IEHHOCTH
XUMHYECKUX 3HAHUU M BBIPAOOTKH SKOJOTHYECKH I11eJecO00pa3HOTO TMOBEACHUS B OBITY H
TPYJIOBOH JESITEILHOCTH B LIEJSIX COXPAHEHUS CBOETO 370POBbsI U OKPYXKAIOIIeH MPUPOJAHON Cpebl;

— pa3BUTHE MOTHUBAIIMH K O0YyYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHUS OOIIEUYEIOBEUYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Hpoduiis U
HAIpPaBJIEHHOCTH JAJIbHEHIIEr0 00y4YeHHUsI.

OO1miee 4MciIO YacoB, OTBENEHHBIX /ISl M3YyUYEHUS XMMHHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanms, coctaBisieT 136 gacoB: B 8 kiacce — 68 dacoB (2 Jaca B Hezielnmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIEII0).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posb XuMHuM B KU3HU YeaoBeKa. XUMHS B cucTeMe Hayk. Tena u BeliecTsa.
du3nueckre CBOMCTBA BEIIECTB. ArperarHoe coctosinue Beiects. [loHaTre o MeToax mo3HaHus B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE 31€MEHTHI. CUMBOJIBI XUMHUUECKUX 3JIeMeHTOB. [IpocThie n
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyna. BageHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraa BelecTB. OTHOCHUTENbHAS aTOMHAas Macca. OTHOCUTEbHAS MOJIEKYIJIsIpHAs Macca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHNH.

KonunuectBo BemectBa. Monb. MossipHas macca. B3auMocBs3b KOJIMYeCTBa, MacChl U YUCia
CTPYKTYPHBIX €IUHUII BenecTBa. Pacyérel mo popMynaMm XUMHUUECKUX COCTMHEHUH.

du3znueckue MW XHMHYECKUE SBJICHHMS. XHMMHUYECKas peakius M €€ MNpU3HAKU. 3aKOH
COXpaHEHHsS MacChl BEHIECTB. XHMMHUYECKHE ypaBHeHHA. Kiaccupukamust XMMHYECKHX pPeaKIuii
(coemuHeHHUs, pa3IoKCHHS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYJ0i, MpaBuiaMu paboThl B JlabopaTopuu U NpuéMamu
oOpamieHusi ¢ 7a00paTOPHBIM OOOPYJOBaHUEM, HM3YYCHHE W ONHCAaHUE (PU3UYECKUX CBOHCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HaOmoeHne (Gu3nveckux (IJIaBJIeHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHUE M KOHJEHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) SIBJICHHM, HaOII0AeHue U
ONMCAaHNE MPU3HAKOB NPOTEKAaHUs XMMHUYECKHUX PEaKIMil (pa3jokeHue caxapa, B3aUMOJICHCTBUE
CEpHOIl KHUCJIOTHI C XJOpHAOM Oapusi, paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3auMOJIeCTBHUE kene3a ¢ pacTBopoM conu menu (II), mzydenue cnocoOOB pasjienieHust CMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHHE, BBIAPUBAHHUE, NUCTUIUIALMUSA, XpoMmaTtorpadus, MpoBeAcHUE
OUHCTKM TIOBAPEHHOW COJM, HaONIOJICHWE M ONHUCaHWE pe3yJbTaTOB IPOBEJEHUS OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUs MacChl, CO3/JaHUe MOJieNieil MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocraB Bosnyxa. Kucnopom — sieMEHT M IIPOCTOE BELIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pU3ndeckue M XUMUYECKHE CBOMCTBA (peakluu TOPEHMUs).
Oxcunpl. Ilpumenenue xkucinopoga. CrocoObl MOMyYeHHMs] KHUCIOpoJa B JIabOpaTopuu U
npoMblieHHOCTH. KpyroBopot kucinopoga B mpupoge. O30H — auioTponHas MoJauduKanus
KHUCJIOPOJa.

TennoBoit 3ddexT XuMuUUyecKoW peakuu, TEPMOXUMHYECKHE YpaBHEHMs, OK30- U
OHAOTEPMHUUYECKNE peakuuu. TOIUIMBO: yrosb W METaH. 3arps3HEHUE BO3JyXa, YCHIIECHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocroe BemiecTBo. HaxoxxaeHue Bojopoa B mpupoje, pusnueckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucmots u conu.

Monsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

@dusnueckue cBoMcTBa BOAbl. Boma kak pacrBopurens. PactBopbel. HaceleHHble H
HEHACBIIICHHBIE PaCTBOPBLI. PacTBOPUMOCTH BELIECTB B BOAE. MaccoBas J0J1s BELECTBA B pacTBOPE.
Xumuyeckue cBoicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B KU3HHM YEJIOBEKA.
Kpyrosopot Bozsl B ipupoie. 3arps3HEHHE NPUPOAHBIX Boj. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss Heopranmueckux coenuHenuit. Oxcuapl. Knaccudukanus OKCHIOB:
cosieoOpa3ymomne (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoleoOpasyromue. HomeHnknarypa
okcu0B. du3nyeckne 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lomydenne okcuaoB.

OcnoBanust. Krnaccupukanuss OCHOBaHM: IIETOYM W HEPAaCTBOPUMBIE  OCHOBAHMS.
Homenkmarypa ocHoBanuii. ®Pu3znueckue M XHUMHYECKHE CBOMCTBa OcCHOBaHui. [lomydyenue
OCHOBaHUM.



Kucnorsl. Knaccugukamus kucnor. Homenknatypa kucinor. @U3MYECKHE U XMUMUYECKHE
cBoricTBa kucioT. P akruBHoctu metauioB H. H. bekerosa. [Tonydenue Kucior.

Conu. HomeHnkiatypa coneil. dusnueckue u xuMuueckue cBoiicTa coiieil. [lonyduenue comneit.

['eneTnyeckas cBsSI3b MEXKy KJIaCCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpE/ENICHHE COJEpKaHHs KHCIOpoJa B BO3JyXe, IOJydyeHHue, coOHpaHue,
pacro3HaBaHME€ W M3Y4YE€HUE CBOMCTB KHCIOPOJAa, HAONIOJCHHE B3aWMOJCHCTBUS BEILECTB C
KHCIIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHUS W TpEKpalleHusl ropeHusi (moxapa), 03HAaKOMJICHHE C
o0pa3naMu OKCHJIOB U ONHCAaHHE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pacCliO3HABAHUE U U3YyUCHHE
CBOKMCTB BoOjJiopoJia (ropeHme), B3aumojencTBue Bogopona ¢ okcugom Mmeau (II) (Bo3moxkHO
WCIOJIb30BAHUE BHUICOMATEPUANIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJUYECTBOM | MO,
uccienoBaHe  OCOOEGHHOCTEW  pacTBOPEHHUS BEHIECTB C  Pa3UYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEACIEHHOW MAacCOBOM JI0JIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJBI C MeTaUlaMH (HaTpUeM M KajblleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHHE O0O0pa3lloB HEOPraHMYECKUX BELIECTB pPa3IMYHbIX KJIACCOB,
HaOIto/IeHne W3MEHEHUS OKPAaCKH WHJMKATOPOB B PACTBOpPAaX KHUCIOT M IIENOYEH, H3ydYeHHE
B3auMoeicTBus okcuaa meau (1I) ¢ pacTBopoM cepHOU KHCIOTHI, KUCIOT ¢ METa/NIaMU, PEaKIIUii
HEWTpalIu3aluu, MOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaIa APYTUM U3
pacTBOpa COJM, pEIICHUWE OHKCHEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHenlme Kiacchl
HEOPraHUYECKUX COCAUHEHUI.

Ilepuoanueckuit 3axkoH M Ilepuoguyeckass cucrema xumuuyeckux diaementos JI. HU.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKasd CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakunu

[lepBbie MOMBITKK KiIaccU(DUKAIMKM XUMHUYECKUX 3JeMEHTOB. [IoHsATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIE€JIOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbl, TAJIOT€Hbl, HMHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUIPOKCUJIBI.

[Iepnonnueckuit 3akoH. [lepuoguueckas cuctema xumudeckux aemenTos /1. . Menneneesa.
KopoTkonepuonnas u JuHHONepuoaHas (opmel Ileproguueckoil CHCTEMBI  XMMHYECKHX
anemenToB J[. M. MenneneeBa. Ilepuonel u rpynmbsl. OU3HYECKU CMBICI MOPSIKOBOIO HOMEpA,
HOMEPOB IEPUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronsl. DnekTponbl. CTpoeHue 3IEKTPOHHBIX
00os04yek aToMOB MepBbIX 20 xuMHuUyeckux neMeHToB [lepuoandeckoit cucremsl /1. 1. Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO ero mnojokeHuto B Ilepmommueckoit cucreme /I.
H. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsSl pajuyca aTOMOB XMMHMUYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIAaM U IEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JIJIS
pa3BuTUA HayKu U npaktuku. [. . Menzenees — yd€HBIN U Tpak1aHNH.

Xumnyeckas cBsa3b. KoBaneHTHast (MOdsipHAas U HEMOJSAPHAS) CBSI3b. DJIEKTPOOTPULIATETLHOCTD
XUMHUYECKUX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenp okucneHusi. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okucienus u
BOCCTaHOBJIEHMS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

n3yueHue o0pas3IoB BEIIECTB METAINIOB U HEMETAJIJIOB, B3aUMO/IEHCTBHE I'MIPOKCHIA ITMHKA C
pacTBOpamMu KHUCIIOT U IIEJI0YeH, TPOBeEeHHE ONBITOB, MITIOCTPUPYIOMIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEIJIbHBIX PEaKIUil (TopeHue, peakliuu pa3iokKeHUs, COeTUHEHHS).

Meostcnpeomemnwie ceasu

Peanu3zanus MeXIpeIMETHBIX CBSI3€H ITPU N3YUYEHNN XUMUU B 8 KJIACCE OCYILIECTBIIAETCS YEPE3
HCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSITHH, TaKk W TOHATUN, SBISIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJENIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO0mue ecTecCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIH (PaKkT, TUNIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHHTE3, Kiaccu(uKaiys, TMepPUOJUYHOCTh, HAOIIONCHHE, OKCIIEPUMEHT, MOJCIMPOBaHHE,
U3MEpPEHHE, MOJICITb, SIBJICHUE.

dusuka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHI, H30TOIIbI,
PaIoaKTHBHOCTh, MOJICKYJIA, DIICKTPHUCSCKHIA 3apsi]l, BELIECTBO, TEI0, 00bEM, arperaTHOEe COCTOSIHUE
BEIIIECTBA, ra3, GU3NIECKUE BEIUIUHBI, CIMHUIIBI U3MEPEHHsI, KOCMOC, ITaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPaNIbI, TOPHBIC TOPO/IbI, MOJE3HBIC UCKOMACMBIE,
TOILUIMBO, BOJAHBIE PECYPCHI.



COJEPKAHUE OBYYEHUA

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust

[Iepnonnueckuit 3akoH. [lepuoguueckas cuctema xumudeckux anemenTos /1. . Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMUYECKUX JIEMEHTOB IIEPBBIX TPEX
[IEPUOMIOB, KallUs, KaJIbLUA U UX COCAUHEHUN B COOTBETCTBMM C IIOJIOKEHUEM OJIJIEMEHTOB B
IIepunonnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BewniecTBa: BHIBl XUMUYECKOW CBA3U. THIBI KPHUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOH CBSA3H.

Knaccugukaius 1 HOMEHK/IaTypa HEOpraHMYeCKHX BEIeCTB. XMMHUUYECKHE CBOICTBA BEIIECTB,
OTHOCAIIMXCSA K pa3IM4YHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHHH, TI€HETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanys XMMHUECKHUX peakUMid MO pa3jMyYHbIM IpPU3HAKaM (II0 YUCIy U COCTaBy
Y4YaCTBYIOIIMX B PEAKLUHU BELIECTB, 10 TEMJIOBOMY 3(p(eKTy, 0 U3MEHEHUIO CTENEHEH OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB, 10 00OpaTUMOCTH, [0 YYACTHIO KaTajau3aTopa). JK30- U SHJ0TEPMHUUECKHE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopoctH XuMHUecKOW peakuuu. [loHarne 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHMUYECKUX peakuusax. IloHATHe 0 rOMOreHHBIX U reTeporeHHslx peakuusax. llondarue o karanuse.
[TonsTHEe 0 XMMHUYECKOM paBHOBeCHUU. DaKTOPHI, BIMAIOINE HA CKOPOCTh XMMUYECKOM PEAKIUU U
I10JIOKEHHE XMMHUYECKOTO PABHOBECHSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  pPEAKLUU, DJIEKTPOHHBI  OalaHC  OKHUCIIUTEIbHO-
BOCCTAHOBUTENNBbHON peakuuu. CoCTaBlI€HUE YpPAaBHEHUH OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 2IIEKTPOIUTHYECKON OUCCOLMALMU. DJIEKTPOJMTHI M HEMIEKTPOJIUThl. KaTnoHbI,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IU4YHbIMU BUIAMH XUMHUYecKol cBsi3u. CTeneHb
aucconanui. CUIIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBMSI MPOTEKaHWsSl PEAaKIMi MOHHOTO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HMOHHBIE YypaBHEHMsI peakiuil. CBOMCTBa KHCIOT, OCHOBaHMM M COJIEH B CBETE
MpeACTaBICHUI 00 SIEKTPOIUTUUECKON uccormanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsaTue
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJEIISIMH KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX BEILIECTB — METAIIIIOB
U HeMeTalsioB (rpadura M anMmasa), CIOKHBIX BEIIECTB (XJopuaa HaTpus), HCCIeA0BaHUE
3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEaKIIUU OT BO3JICHCTBUS pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAaHHE
JJIEKTPONPOBOAHOCTH PACTBOPOB BEIECTB, MPOLECCa AUCCOLMALMU KHCIOT, IIEJIOYEH U CoJIei
(BO3MO>KHO HCII0JIb30BaHHE BUJIEO MATEPUAIIOB), TPOBECHUE OTIBITOB, WITIOCTPUPYIOIUX PU3HAKU
MPOTEKaHUS PEaKIIUnii MOHHOTO 0OMeHa (00pa3oBaHUE OCajIKa, BBIICIICHNE Ta3a, 00pa3oBaHNe BOJIbI),
OTBITOB, HWJUTIOCTPUPYIOLIIUX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPeakUuil (TopeHwue,
peakuuu paslioKEHUs, COEJAMHEHHS), paclo3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IOMOUIbIO
KAueCTBEHHBIX PEAaKIIMI HA MOHBI, PEIIEHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HeMeTa/iibl M MX COeIMHEHUS

OOm1ast xapakTepucTHKa rajgoreHoB. OcoOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€PHbIE CTETIEHU
okucnenus. CtpoeHue W (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XUMHUYECKHE
CBOWCTBAa Ha MpUMepe xJopa (B3aMMOJAEHCTBHE C MeETaJUIaMH, HEMETaUlaMH, MIeJI0YaMu).
XiopoBoaopoa. CosisiHasg KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MPUMEHEHHUE. [lelicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHW3M 4eJIOBeKa. BakHeWIne XJIOopuabl M MX HaX0XICHUE B
IIPUPO/JIE.



OOmast  xapakrepuctuka di1eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHue M (uU3MUECKHe CBONCTBA IMPOCTBIX BEIIECTB —
KHCJIOPOJAA U Cepbl. AJUIOTPOIIHbIE MOAN(DUKAIIMH KHCIOPOIa U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoziopoJi, cTpoeHue, pU3nuecKue U XuMudeckue cBoiictBa. OKCUIbI cepbl Kak IMpPeCcTaBUTENN
KHUCIOTHBIX OKcHIoB. CepHas KucioTa, (DU3MYECKHMEe W XWMHYECKHE CBOMCTBa (00mme Kak
IIPEJCTaBUTEN Kiacca KHUCIOT U crneuudpuyeckue). XUMUUYECKHE PEaKLUu, JIeXkallde B OCHOBE
MPOMBIIIJICHHOTO CIIOC00a MOJy4YeHus: cepHOW KucioThl. [Ipumenenune cepHolt kucnotel. Conu
CEepHOM KHUCIIOThI, KAUECTBEHHAs peaklus Ha cyiab(paT-uoH. HaxoxaeHue cepbl u €€ coelMHEHUH B
npupojae. XMMHUECKOE 3arpsi3HEHUE OKPYIKAIOLIEN cpeibl COEAMHEHUSMHU CepbI (KUCIOTHBIE JOKAHU,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPel0TBPAILEHHS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, pacIpoCTpaHEeHHE B IPUPOJE, (PU3NUECKHE U XUMUYECKHE
cBoiicTBa. KpyroBopor a3ora B mpupone. AMMHAK, €ro (pu3nuecKkue M XUMHUYECKHE CBOMCTBA,
nojryyeHue u npumenenue. Con aMMOHMS, UX (prU3MUeCKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KavecTBeHHast peakiusi Ha MOHBI aMMOHHs. A30THas KHCJIOTa, €€ TMOJy4deHHe, (U3NYECKHE U
XMMUYECKHE CBOicTBa (OOIIMe Kak TMpeICcTaBUTENs Kilacca KUCJIOT M CleHU(pHUECKHe).
Hcnonb30BaHrne HUTPATOB U COJIEM aMMOHMS B KaU€CTBE MUHEPAIbHBIX yA00peHui. XumMuueckoe
3arps3HEHUE OKPYKAIOLIEH cpeJibl COEJMHEHUAMH a30Ta (KUCIOTHBIE TOXKAHU, 3arpsi3HEHNE BO3/1yXa,
ouyBsl 1 BoJ0éMOB). Docdop, ammorponusie Monupukanun pocdopa, hpuznyeckre 1 XUMHIESCKHE
cBoiictBa. Oxcupa docdopa (V) u dochopras kucnora, Gpuandeckue U XUMUYECKHUE CBOWCTBA,
nony4yenue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPAILHBIX YIOOPSHU.

OOmast  xapakrepuctuka 3i1eMeHTOB [VA-rpynnbl. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKMCIEHUS. YTIIEpoJ, alIOTPONHbIE MOAM(PHUKAILMHN, PACIPOCTPAHEHHUE B
npupoje, pu3nvYeckue U XUMHUYecKHe cBoicTBa. AzncopOuus. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yriueponaa, ux (pu3nyecKrue W XUMHUYECKHE CBOWCTBA, NIEHCTBHE Ha YKMBBIE OPTraHU3MBI,
HOJy4eHUE ¥ NPUMEHEHHE. DKOJOTHYECKHue HpoOieMbl, CBsizaHHbIe ¢ okcuaoMm yriepozaa (I1V),
TUIOTE3a TI00ATBHOTO MOTETUICHUS KJIIMMATa, TapHUKOBBIN 3 (eKT. YroibHas KUCIOTa U €€ COJIH,
ux (U3NUECKHue U XMMHUYECKHE CBOICTBA, MOJlydeHUuEe U nmpuMeHeHue. KadecTBeHHast peakuusi Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHbIEe MOHATHS 00 OpPraHMYECKHUX BEIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, YTUJIECH, alleTUJIeH, ATaHOJI, TJIHULIEPHH, YKCYCHas kuciora). [IpupoaHble HCTOUHUKN
YTI€BOI0POAOB (yrojib, MPUPOJHBIN Ta3, He(Th), MPOAYKTH X NepepaboTku (O€H3MH), UX pOJib B
ObITY M MNpoMbIIUIEHHOCTH. [loHATHE O OMONIOTMYECKHM BaKHBIX BEIECTBaX: )XKHMpaxX, Oenkax,
yII€BOJaX — W HUX pPOJM B JKU3HU uYeloBeKa. MarepuanbHOe €JUHCTBO OPraHU4ecKUuX H
HEOPraHUYECKUX COEAUHEHUN.

Kpemuuii, ero ¢pusnueckre 1 XUuMUYECKUE CBONCTBA, MOTy4YeHHE U TpuMeHeHue. CoeTMHeHUs
KpeMHUs B npupoje. O6mue npenctaBieHuss o6 okcuae kpemuus (IV) n xpemHueBoi Kuciore.
CunukaTtel, UX UCIOJIb30BaHUME B OBITY, B IPOMBIIUIEHHOCTU. BakHellne cTpouTeIbHbIE
MaTepuasbl: KepamMHuKa, CTeKJIo, IIeMeHT, OeToH, kene3o0eToH. IIpobmembr Ge3omacHOTO
MCIOJIb30BAaHUS CTPOUTENIbHBIX MaTEpUajIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3loB HEOPraHWYEeCKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI, MPOBEIECHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI M HAOJIOJCHHE MPU3HAKOB MX NPOTEKAHHUS, OIBITHI,
oTpaxarlue (u3nyeckre M XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE C o00pa3lamMu XJIOpUIOB (TaJOreHUI0B),
O3HaKOMJIEHHE ¢ oOpasumamMu ceppl M €€ COEIUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BUJleOMATEepHaOB),  HaAOIIOAEHHWE  Ipolecca  OOyrJaMBaHMA — caxapa IOJ  JieHcTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYEHHE XMUMHYECKHX CBOMCTB pa30aBiIeHHON CEpHOI
KHUCJIOTHI, MPOBEJCHWE KAueCTBEHHOM peakuuu Ha cyinb(haT-uoH W HaONoJIeHHE Npu3HaKa eé
MIPOTEKAaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a3oTa, (ochopa M HUX COEAMHEHUN
(BO3MOXKHO HCIIOJIb30BaHME BUAEOMATEpUAIOB), oOpa3laMu a30THBIX U (PochopHBIX ynoOpeHui,



MoJIy4eHue, cooupanue, paclio3HaBaHUE U U3YYCHHE CBOMCTB aMMHaKa, MPOBEACHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pochaT-MoH U U3yUYeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBIE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbIO (BO3MOYXHO MCIIOJIb30BAaHUE BUIAEOMATEPUAIIOB),
M3Y4YEeHHE MOJeNield KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, QysiepeHa, o3HaAKOMIIEHUE C
MPOIECCOM  aJICOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yYIJIEM M yCTPOHCTBOM
MPOTUBOra3a, IMOJIyueHUue, cCOOMpaHue, pacrno3HaBaHUE M H3Y4YCHHE CBOMCTB YIJVIEKHCIOTO rasa,
MPOBE/ICHNE KAYECTBEHHBIX PEAaKIMi Ha KapOOHAT M CHIIMKAT-UOHBI U W3YyYEHHUE MPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJICHHE C TMPOAYKUMEH CHUJIMKATHOW TPOMBIIUICHHOCTH, pEeIlIeHue
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHel1e HeMeTalljIbl U X COEIUHEHUS».

Metanabl M UX COeIMHEHU S

OO1m1ast XxapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX MOJIOKEHUS B
[lepmonnueckoil cucreme xumuueckux 3yemeHToB J[. M. MeHneneeBa M CTpOEHMS aTOMOB.
CrpoeHne MmerauioB. Merauinyeckass CBSI3b M METaUIMYECKas KPUCTAJUIMYECKas PpELIETKA.
DNIEKTPOXUMHUUECKUN Psijl HANPsDKEHUH MeTalioB. PU3NYecKre U XUMUYECKHE CBOMCTBA METAJLIOB.
OOmme crocoObl momydeHus: mMetamioB. [IoHATHE O KOPpPO3MHM METAaUIOB, OCHOBHBIE CIIOCOOBI
3amuUThl UX 0T Koppo3uu. CIiiaBsl (CTaib, Yyr'yH, TIOPATIOMUHIN, OpOH3a) U UX IPUMEHEHHE B OBITY
U IPOMBIILITIEHHOCTH.

lenouynsle MeTabl: mojoxeHue B Ileproguueckoil cucteMe XUMHUYECKUX 3JIeMEHTOB /.
W. MenneneeBa, CTpo€HHE KX aTOMOB, HaxoxkjeHue B mnpupoae. PU3NUECKHME U XUMUYECKUE
CBOIcTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI ¥ THIPOKCHABI HaTpus U Kanus. [IpuMenenue
LIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN.

[lenoyHo3emMenpHbIE METAJUIBI MAaTHUM M Kalubluil: mosiokeHue B llepuoanueckoit cucreme
xuMmuueckux snemeHToB [[. WM. MenpaeneeBa, CTpO€HHE KX aTOMOB, HAXO0XJIEHUE B MPUPOJE.
du3nyecKue U XUMHYECKHE CBOMCTBA MarHus U Kanblus. Baxkneime coequHeHust KaabIus (OKCH/I,
TUIPOKCHL, coin). KECTKOCTHh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Anromunuii: mnonoxkenue B Ilepuoguueckodt cuctemMe XHUMHUYECKUX dJeMEeHTOB /.
W. MennieneeBa, cTpoeHue aToMa, HaXxoxkJieHue B npupoje. dusnueckue U XMMUYECKHE CBOMCTBA
aIOMUHUS. AM(pOTEpHbIE CBOMCTBA OKCHA U THPOKCH/IA ATFOMUHUS.

Keneszo: nmonoxenue B [lepuoanueckoi cucreme xumuieckux 3nmemeHToB [1. 1. Menaeneesa,
CTPOEHHME aTOMa, HaXOXAcHHUE B Npupoze. Pusnueckne u XUMUUECKHUE CBOMCTBA kene3a. OKCuasl,
ruapokcuabl U conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U MoOTyuEHUE.

Xumuueckuii IKcnepumenm:

03HaKOMJIEHHE C 00pa3llaMy METAJIJIOB U CIUIABOB, UX (PU3MUECKMMM CBONCTBaMH, U3yUEHHE
pe3yabTaTOB KOPPO3UH METAJUIOB (BO3MOKHO HCIIOJIb30BAaHUE BHUJEOMATEpPHANIOB), OCOOCHHOCTEN
B3aMMO/JICHCTBUS OKCUAA KAbLIMSI M HATPUS C BOJIOM (BO3MOYXKHO HCIIOIb30BaHHE BUIEOMATEPHAIIOB),
UCCIIe/IOBAaHNE CBOWCTB JKECTKOW BOJBI, Mpoliecca TOPeHMs Keje3a B KHCIopoJe (BO3MOXKHO
HCIOJIb30BaHNE BUJIEOMATEPHUATIOB), MPU3HAKOB NMPOTEKAaHUs KAYECTBEHHBIX PEAKIIMA Ha HOHBIL:
MarHusi, KajabIus, aTFOMUHS, ITMHKA, xkene3a (1) u xenesa (I1I), menu (I1I), HabmroaeHue u onucanue
MIPOLIECCOB OKpAIllMBAaHUA IUIAMEHW MOHAMU HaTpus, KaJlusd U KaJlbliKs (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), MCCIeI0BaHNEe aM(OTEPHBIX CBOMCTB THMAPOKCHIA AJTIOMHHHUA U THIPOKCHIA
LIMHKA, PEeLIEHNE SKCIIEPUMEHTANIbHBIX 3a/]1a4 M0 TeMe «BakHele MeTauibl ¥ UX COSTUHEHUS.

XuMHus M OKpyKauias cpeaa

BemectBa 1 marepuansl B MOBCEIHEBHOM KM3HU 4eJoBeKa. be3omacHoe HCHOb30BaHUE
BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [lepBast moOMOIIb MPH XUMHUYECKUX 0XKOT'axX U OTPaBICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpy’Karolled cpenpl (MpeneibHas J0MycTUMash KOHIEHTpaus
BeriecTs, nanee — [1JIK). Poiab xumMuu B perieHnu 3K0I0rn4ecKux mpooieM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).

Meostcnpeomemnwie ceasu

Peanu3zanus MeXIpeIMETHBIX CBSI3€H IPU N3YUEHUH XUMHUU B 9 KJIaCcCE OCYLIECTBIISIETCS YEPE3
HCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX MOHSITHH, TaKk W TOHATUN, SBISIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OOmure ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIH (haKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJH3,
CHHTE3, KiIacCU(UKAIMs, MEPHOIMYHOCTh, HAONIOJCHUE, OKCICPHMEHT, MOJCIHPOBAHUE,
M3MEpEHue, MOJIeIb, SIBJICHUE, TAPHUKOBBINA APPEKT, TEXHOIOTHS, MATCPHAIIBL.

dusuka: Marepus, aToM, OJCKTPOH, IIPOTOH, HEWUTPOH, WOH, HYKJIHI, HW30TOIbI,
PaaoaKTHBHOCTh, MOJICKYJIA, JJICKTPUYCCKHUIT 3apsi1, TPOBOAHUKH, TIOJIYIIPOBOJHUKH, TUIIICKTPUKH,
(GOTOdTIEMEHT, BELIECTBO, Telo, 00BEM, arperaTHOE COCTOSIHHE BELIECTBA, Ta3, pacTBOP,
PaCTBOPUMOCTD, KpUCTAJIIINYCCKAA peméTKa, CIIJIaBBbI, (1)I/I3I/I'-IGCKI/IC BCJIMYMHBI, CAUHUIIBI U3MCPCHUA,
KOCMHYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: QortocunTe3, apixanue, Ouocdepa, IKOCUCTEMA, MUHEpAIBHBIC YIOOpEHHS,
MHKPOAJICMEHTBI, MAKPOAJIEMEHTBI, INTATEIIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE MTOPOABI, MOJIE3HbIE HCKOMAeMbIe,
TOILTUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHus
JIOCTUTAIOTCS B X0/€ OOy4YeHUs XMMUU B €IMHCTBE Y4eOHOIl M BOCIUTATENILHON JESATENbHOCTH B
COOTBETCTBUM C TPAJAULIUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMHM, MPHUHITHIMH B OOLIECTBE MpaBUJIaMH M HOpPMaMH TOBEJEHUS U CIOCOOCTBYIOT
IporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COLTUATTU3AIIUHN 00YJaIOIINXCS.

JIM4HOCTHBIE PpE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM ITO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PACILIUPEHNE ONIbITA JEATEIBHOCTH Ha €€ OCHOBE,
B TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSL:

LIEHHOCTHOTO OTHOLIEHUS! K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAy4YHOMY
HACJIE/INI0, TIOHMMAHWs 3HAYCHHWs] XWMUYECKOH HAyKu B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW HHQOpMAIME O MepeoBbIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBOM U OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU B HayUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa
H OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUSI O COLMAIbHBIX HOPMax M MPaBUIAX MEXKINYHOCTHBIX OTHOLIEHUH B
KOJJICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIeIOBATENLCKOM, TBOPUYECKONW U APYTrUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3zHOOOpazHOM
COBMECTHOHN [JE€ATEIbHOCTH IPHU BBIIOJHEHUM Y4YEOHBIX, NO3HABATEJbHBIX 3a7ay, BBIIOJHEHUU
XUMHUYECKHUX IKCIEPUMEHTOB, CO3JJaHIH Y4eOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIY B MpOIIecce STOM y4eOHOM JesTebHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNIKM CBOMX TOBApHUILEH ¢ MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEACTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE NIPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKLMu, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIIAIOIIME OCHOBY JJIi NOHMMaHUS CYIIHOCTH
Hay4YHOH KapTHHBI MHUpA, MPEACTaBIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOJIH,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOJHOM CPEIOi, O POJIU XMMHUH B IO3HAHUH ITUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHUBBI, HAIPaBJIEHHBIE Ha IIOJIY4YEHME HOBBIX 3HAHUM 10 XUMUH,
HeoOXoIuMble Il OOBSCHEHUS HAOJIOAaeMbIX IMPOLIECCOB U SBJICHUWI, IO3HABATEIbHOM,
MH(GOPMAIIMOHHOM U YNTATENbCKOM KYJIbTYphl, B TOM YHCIIE€ HaBBIKOB CaMOCTOSTEIHOW paboThI ¢
y4eOHBIMM TEKCTaMM, CIIPABOYHOM JMUTEpaTypod, JOCTYIHBIMH TEXHUYECKUMHU CpEICTBaMU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

WHTEpeC K OOyYEeHHIO M TO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHON M HCCIIEAOBATENbCKOM JAEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHUE [IEHHOCTH KU3HU, OTBETCTBEHHOT'0 OTHOIIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3JI0pOBBII 00pa3 )KU3HU, 0OCO3HAHHE TOCIIECTBUNA 1 HENPUATHE BPEIHBIX MPUBBIUEK (YIOTpeOIeHUs
QJIKOTOJIsl, HApKOTHUKOB, KYypeHHs), HEOOXOIMMOCTH COOIIOACHMS MpaBWil O€30MacHOCTH IpU
O0paleHNH C XUMUYECKHUMHM BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUYECKOMY M3YyYEHHMIO Mpodeccuil M TpyAa pa3iudyHOro poja, yBaXKeHHE K
TPYIy U pe3yJibTaTaM TPYIAOBOH J1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUs MPEAMETHBIX
3HaHUI 0 XUMUH, OCO3HAHHBIN BEIOOp MHIAMBHYyaTbHON TPAEKTOPUH MTPOAOIKEHHSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U



MOTPeOHOCTEH, yCTIeIHON POodeCCHOHATBHON NEATEIHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ecCHOHANBHOI cpee;

6) 9K0JIOrNYECKOT0 BOCTIUTAHUS:

9KOJIOTMUYECKU 11e7IecO00pa3HOe OTHOUICHHE K MPHUPOJAE KaK MCTOYHHMKY KU3HHM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMSA, NMOHMMAaHUE IIEHHOCTU 3J0pOBOrO0 M 0€30macHOro o0pas3a >KH3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOJIEHHs MpaBUi O€301acCHOTO MOBEACHUS NpPU pabdOTEe ¢ BEIIECTBAMH, a TAKXKE B
CUTYALUX, YTPOXKAKOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydaeMble TPU U3YYCHUM XMMHH, JJIS pPelIeHus 3ajad,
CBA3aHHBIX C OKPYKAIOIIEH TPUPOJHOM CPENOH, JIJIs MOBBILIEHUSI YPOBHS SKOJIOTHUYECKOU KYIIbTYPBI,
OCO3HAHMA TII00ATBHOTO XapaKTepa 3KOJIOIMYECKHX MPOOJIeM M IMyTel UX PELICHUs MOCPEICTBOM
METO/I0B XMMHUH, 3KOJIOTMYECKOr0 MBIIUICHHS], YMEHUSI PYKOBOJCTBOBATHCS UM B MIO3HABATEIIBLHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pPe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS (HOpMHpPOBAHUS
MHPOBO33PEHHUs OOIIEHAayYHble TOHATHUS (3aKOH, TEOPHs, MPHUHIMII, THUMOTe3a, (PaKT, CHUCTeMa,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE MCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peAMeTax M MO3BOJISIOT HAa OCHOBE 3HAHHMHM M3 3THX MPEaMETOB (POPMHUPOBATH NMPEACTABICHHUE O
LIEJIOCTHOW HAy4YHOM KapTHHE MHpA, U YHHUBEPCAJIbHbIC Y4eOHBIC ACUCTBUA (TMO3HABaTEIbHBIC,
KOMMYHHKATHUBHBIC, PETYIATUBHBIC), KOTOpbIE O0ECleynBalOT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOATEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM ACSTEIHHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHBbIE YUeOHbIe e CTBUS

ba3oBrble JJornyeckne aelcTBUSA:

YMEHHUS HUCIO0JIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJICHUS ITIPU OCBOCHUH 3HAHMI: PACKPbIBATh
CMBICJT XUMUYECKUX TIOHATUH (BBIIENIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3h C
JIPYTUMU TIOHSITUSMHU), WCIIOIB30BATh MOHATUS JIJIi OOBSICHEHHUS OTAENBHBIX (PAKTOB U SIBJICHHUIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3YYEHHS, CTPOUTH
JIOTUYECKUE pacCyXAeHHs (MHIYKTHBHBIC, ACAyKTHBHBIC, 1O aHAJIOTHH), AeNaTh BBIBOJABI U
3aKJIFOUCHUS;

YMEHHE TPHUMEHATH B TIPOIECCe MO3HAHUS TMOHATHUS (IIPEIMETHhIE U MeTalpeIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHUMHH, MPEeoOpa3oBBIBaTh IIMPOKO
MpUMEHsIeMble B XMMHH MOJENbHBIC MPEACTABICHUS — XUMHUYECKHH 3HAK (CHMMBOJ DJEMEHTA),
xuMudeckas (opMysia U ypaBHECHHE XUMUYECKON PEaKIMK — IPU PEIICHUN YIeOHO-TT03HABATEIIbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJIEIbHBIX MPEICTABICHUN BBISBIATh U XapAaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKU U3YYaEMBbIX 00BbEKTOB — XUMUUYECKHUX BEIIECTB U XUMUUYECKUX PEAKIIUM, BBISBIIATH OOIINE
3aKOHOMEPHOCTH, NMPUYMHHO-CIIEICTBEHHBIE CBA3M W NPOTHBOPEUMS B M3Y4aeMbIX Mpolieccax U
SIBIICHHSX.

ba3oBble ucciiegoBareibCkue AecTBUS.

YMEHHE UCIOJIb30BaTh MOCTABJIECHHbBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, A TAK)KE B
KAauecTBE OCHOBBI U1 (DOPMHPOBAHHS THUMOTE3bl MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpuUOOpeTeHre OmMbITa MO TUIAHMPOBAHUIO, OPraHU3allMd W TPOBENCHUI0 YYCHHUECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOJaTh 32 XOJIOM IPOIlecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €T0
pe3ynbrat, (QopMynupoBaTh OOOOIIEHUS ¥ BBIBOABI 1O pe3yidbTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEIOBAHMS, COCTABIIATH OTYET O MPOJIETaHHON padoTe.

Padora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AHAIU3UPOBATh U HHTEPIIPETUPOBATH MH(HOPMAITUIO PA3TUIHBIX BUIIOB U
dbopM mpencTaBiICHUS, MOTYYaeMYI0 W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSpPHAS JUTEpaTypa



XUMHUYECKOTO COJIEpXKaHM, CIIPABOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OIICHUBATH
IIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHUE MPUMEHSTh Pa3InYHbIe METOABI U 3aIPOCHI MIPHU MOUCKE M 0TOOpe MHPOpMALUU H
COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX ISl BBINOJIHEHUS y4eOHBIX M IO3HABATEIbHBIX 3a7a4
ONpeAeNEHHOr0 THIIA, TPHOOPETEHHE OMbITa B O0JACTH HWCIHOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH, OBJaJ€HHE KyJIbTYpOH aKTMBHOI'O MCIOJIb30BaHUS Pa3IUYHbIX
MOUCKOBBIX ~CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAJIbHYIO (opMy TpeacTaBiIeHHUs
uHbOpMallUd U WJUIIOCTPUPOBATH pELIaeMble 3a7ayd HECJIOKHBIMU CXEMaMH, JAuarpaMMami,
apyrumu popmamu rpaduKku U ©X KOMOUHALIUSAMU;

YMEHHE HCIONb30BaTh M AHAIM3MPOBATH B IIpolecce y4yeOHOH M MCCIIE0BaTENIbCKON
JESITeIbHOCTH MH(POPMALIUIO O BIUSHUM MPOMBIIIICHHOCTH, CEILCKOTO X03sCTBA M TPAHCIIOPTA HA
COCTOSIHUE OKPYXKAIOLIEH NPUPOIHON Cpebl.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:

YMEHUs 33JaBaTh BOIPOCH! (B X0/€ quaora 1 (Win) AUCKYCCHH) IO CYILECTBY 00CyKIaeMoit
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BBITIOIHEHUS MPEIOKESHHON 33/1a4u;

YMEHHUS MPEJICTABIIATh MOJyYEeHHbIE PE3Y/IbTaThl I03HABATEIILHON /I€ATEIIbHOCTH B YCTHBIX U
[IMCBMEHHBIX TEKCTaX; AeJaTh IPE3CHTALNIO PE3YJIbTATOB BHIMOJIHEHNUS XUMUYECKOT0 SKCIIEPUMEHTA
(J1abopaTOpPHOroO OMBITA, J1a0OPATOPHONW PabOTHI MO HCCIEIOBAaHMIO CBOICTB BELIECTB, Y4EOHOrO
MIPOEKTA);

YMEHHUS y4yeOHOro COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HaBaTENbHOW WU
HCCIIEIOBATENbCKOM JESATEIbHOCTH MPU PELLIEHUU BO3HUKAIOIIUX MPOOJEM Ha OCHOBE yu€Ta 00ILIuX
MHTEPECOB U COIJIACOBAaHUS NO3ULUH (00CYKAeHHsS, OOMEH MHEHUSIMH, «MO3IOBBbIE ILITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUI, OIIpe/ielIeHe KPUTEPUEB IO OLIEHKE KaueCTBa BHIMOJIHEHHON
paboThl U ApyrHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSATEJIBHO OIpPENeNATh LEIM JAEATe]IbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBAThH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JACATEIBHOCTD, BRIOMpPATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI PELIeHNs YUeOHbBIX U O3HABATENIBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh
WY KOPPEKTUPOBATh NPEJIOKEHHBIM aITOPUTM JACUCTBUN IIPU BBINOJHEHUH 33JaHUM C Y4ETOM
MOJlyYeHUsT HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX, OLEHUBAThb
COOTBETCTBHE MOJTYYEHHOIO Pe3yJIbTaTa 3asiBICHHON 1€, YMEHHE UCII0JIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpe/iJIaraéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX PE3YJIbTAaTOB IO OCBOEHHUIO 0053aTEIBHOTO  COJAEpIKaHUS,
YCTQHOBJICHHOTO JaHHON  (enepanbHOi  pabodell mporpaMMoi, BBIAENSIOT: OCBOEHHBIE
00y4arolMMuUCs HayYHbl€ 3HAHUS, YMEHHUS U CIIOCOOBI AEUCTBUM, crienuduieckue s IpeIMeTHON
obnactu «XUMHS», BUIBl JESITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpEeTaltH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonHmy oOyuenHus B 8 kuiacce rmpenMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh c(hOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: aTOM, MOJIEKYyJa, XUMUYECKUI DJIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OQHOPOAHAs U HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTEIIbHASI aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0JIsl XMMHYECKOTO 3JIEMEHTa B COEIWHEHUHU, MOJSPHBIH OO0BEM, OKCHJ, KHUCIOTAa,
OCHOBaHHUE, COJb, D3JEKTPOOTPHULIATEIbHOCTb, CTENEHb OKHUCICHHUS, XHWMHUYECKas peakius,
KJIacCU(pUKALU PEaKIMi: peakuy COEIMHEHUs, peaklUWd pa3JIoKEHUs, peaklud 3aMelleHHUs,
peakiuu oOMeHa, 9K30- M HHJIOTEPMUUYECKHE PEaKLUH, TerIoBoi 3(h(deKT peakiuu, SApo aToma,
ANIEKTPOHHBIA CJIOW aTtoma, aTOMHasi opOuTalb, paguyc aromMa, XUMHUYECKas CBs3b, MOJIApHas U



HENoJIsIpHasi KOBAJEHTHAas CBS3b, MOHHAs CBSI3b, MOH, KaTUOH, aHMOH, pacTBOp, MaccoBas IO
BelecTBa (MPOICHTHAs KOHIIEHTPAIUs1) B PaCTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATUN U NPUMEHATH 3TU MOHATUS NPU
ONMCAHUU BEUIECTB U UX MPEBPALCHU;

UCIOJb30BAaTh XUMHYECKYI0 CHMBOJIMKY Ui COCTaBJCHHsS (OPMYN BEIIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIUH;

OTIPENIeNIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OHMHAPHBIX COCIAMHEHHSX, CTEIECHb OKHCIICHUS
JJIEMEHTOB B OMHAPHBIX COEIUHEHMSX, MPUHAUIEKHOCTh BELIECTB K ONpEeAeNEHHOMY Kiaccy
coeanHeHUi Mo (GopMynam, BUJ XMMHUYECKON CBs3M (KOBAJICHTHAs M MOHHAS) B HEOPTaHUYECKUX
COC/INHEHMSIX;

packpsiBaTh cmbica Ilepuoguueckoro 3akona JI. M. MeHneneeBa: 1€MOHCTPUPOBATh MOHUMAHUE
[IEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX M0J0keHus B [lepnoanueckoi
CUCTEME, 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4EHHUs], 3aKOHAa ABOTraapo;

ONMCBHIBATh W XapakTepu3oBaTh TaOiu4Hyro ¢Gopmy Ileprognmueckold CHUCTEMBI XHMHUYECKHUX
AJIEMEHTOB: pazNuyaTh MOHSTUS «JaBHas moarpymnmna (A-rpymnma)» u «modouyHas noarpymnmna (b-
rpynna)», Majble U O00JbIINE MEPUO/Ibl, COOTHOCUTh 0003HAUEHUs, KOTOPbIE UMEIOTCS B TabJInLe
«Ilepuoguyeckas cucremMa xumudeckux sneMeHtoB JI. W. MenneneeBa» €  YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHMSI aTOMOB XMMHUECKUX AJIEMEHTOB (COCTaB U 3apsij sipa, oOLIee Ynucio
ANEKTPOHOB U paclpeAeNieHUe UX 0 ANEKTPOHHBIM CIIOSM);

KJIaCCU(UIUPOBATh XUMHUUECKHUE 3JIEMEHTbI, HEOPIraHUYECKUE BELIECTBA, XUMUYECKUE PEAKIUU (110
YHCIy U COCTAaBY yYacCTBYIOIIUX B PEAKIIMU BELIECTB, [0 TEIIIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMMCHIBATh) OOIIME XMMHMUYECKHE CBOWCTBAa BELIECTB pPa3IMYHBIX KJIACCOB,
MOATBEPK/1asi OMUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHX
peakuuii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MIPOTEKAHNS XUMHUYECKUX IPEBPAIIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOr0 3JeMeHTa 1o (GopMysie COEAMHEHMs, MAacCOBYIO JIOJII0 BELIeCTBa B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

MIPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTENIbHON NEATEeIbHOCTH — aHaJlUu3 U CHUHTE3, CpaBHEHHE,
0000111eHre, CUCTeMAaTH3alMI0, KIAaCCU(UKALIMIO, BBIIBICHNUE MPUYUHHO-CIEICTBEHHBIX CBs3ed —
JUISL U3yYEHHS CBOWCTB BEILIECTB U XUMHUYECKUX PEAKIIN, ECTECTBEHHO-HAyYHbIE METO bl TO3HAHUS
— Ha0JIt0IeHNe, U3MEepeHHe, MOJICIUPOBAaHKE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH);

clIeIoBaTh MpaBHJIaM I0JIb30BAaHUS XUMHYECKOW MOCYI0M M J1abopaTOpHBIM 00OpYyIOBaHUEM, a
TakXe MpaBUjIaM OOpAIleHUsl C BEIIeCTBAMH B COOTBETCTBHM C WHCTPYKIMSIMHU IO BBIIOJIHEHUIO
71a00pPaTOPHBIX XMUMHYECKHUX OIBITOB IO IOJYyYEHHI0O U COOMpPaHUIO Ta3000pa3HbIX BELIECTB
(BomopoAa M KHCIOPOAA), NPUTOTOBJICHHIO pPACTBOPOB C OMNpEeAEIEHHONM MaccoBOM aonei
pacTBOPEHHOrO  BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH XMMHUYECKHE OSKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB LIENOUYEH U KUCIIOT C IOMOIIbIO HHAMKATOPOB (J1akMycC, (heHondTanent,
METUJIOPAHXK U APYTHE).

K xoHiy oOydeHus B 9 kjiacce mpeJMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHHOH, IIPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, BAJIEGHTHOCTb, AIEKTPOOTPUIATEILHOCTb,
CTENEHb OKUCIICHUS, XUMUYECKas PEeaKlns, XUMHUECKasi CBs3b, TEIIOBON 3(peKT peakunu, Mob,
MOJIApHBIA 00BEM, PACTBOP, SJIEKTPOIMTHI, HEIIEKTPOIUTHI, IJIEKTPOIUTHUECKAs TUCCOLIMALIUS,
peakiMy MOHHOTO OOMEHa, KaTalau3aTrop, XMMHYECKOe paBHOBecHe, 0OpaTuMble U HEoOpaTHMbIe
peaxkuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAQHOBJICHHE, QJUIOTPONUs, aM(OTEPHOCTb, XHMHUYECKass CBs3b (KOBaJEHTHas, WOHHAsd,
MeTaJlJIn4ecKasi), KpucTauinyeckasi peiérka, Koppo3usi METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUECKON
peakuuu, npeaenpHo fomyctumas konuenrpanus [1JIK BemecTsa;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATUN U MPUMEHATH 3TU MOHATHUS NIPU
OIMCAaHUU BEIIECTB U UX MIPEBPALCHUM;

UCTOJb30BAaTh XMUMHMYECKYI0 CHMBOJIMKY JJISi COCTaBJiCHUs (OpPMYyN BELIECTB M ypaBHEHUH
XUMHYECKHUX PEAKLIM;

ONpPEAEIATh BaJEHTHOCTb M CTENEHb OKUCIEHMS XUMHUYECKMX DJJIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, IPHHAJICKHOCTb BELIECTB K ONPEINCIEHHOMY KJAacCy COEAMHEHHH 110
dopmynaM, BUA XUMHUYECKOW CBS3M (KOBaJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COEAMHEHUSX, 3apsAj] HOHAa IO XUMHUYECKOW (opmyie, XapakTep cpelbl B BOAHBIX pacTBOPax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIIINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;
packpsiBaTh cMmblca [lepuonnmyeckoro 3axona JI. M. MenneneeBa M JE€MOHCTPUPOBATh €ro
MOHMMAaHME: OIMCBHIBaTh W XapakTepu3oBaTh Tabmuunyo ¢opmy llepuoauueckoil cuctembl
XMMUYECKHX 3JIEMEHTOB: pa3ivyaTh IOHITUS «JIaBHas MHoArpynna (A-rpynmna)» U «1mododHas
noarpymnna (b-rpynmna)y», Manbie u 00JbIIHe IEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS
B IEPUOAMYECKON TaOJMIE, C YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS ATOMOB XMMMUYECKHX
AJIEMEHTOB (COCTaB U 3apsij sijipa, 00Iee YMCIIO0 3JIEKTPOHOB U pacCHpeleeHUE UX 110 AIEKTPOHHBIM
CII0SIM), OOBSICHATH O0IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX COEAMHEHUI B
Ipeiesax MajbIX EPUOJI0B U [VIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;
KJ1accu(UIUPOBATh XUMHUECKUE 3JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKUE peakluu (10
YHCIY W COCTaBy YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, IO TEIUIOBOMY 3(P(EeKTy, M0 H3MEHEHUIO
CTEIEHEH OKUCIIEHUS] XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME W CHENU(PHUUECKHEe XUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BELIECTB, MOATBEPXkKAAs ONMCAHUE NPUMEPAMU MOJIEKYJSPHBIX U HMOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

COCTaBJIATh YPABHEHUS IEKTPOJIUTUYECKON JHUCCOLMALMUA KUCIOT, LIEJIOYEN U COJIEH, MOJIHBIE U
COKpalI€HHbIE YpaBHEHHUS pEakLUUil MOHHOIO OOMEHA, YpPAaBHEHMsI pPEaKLMH, MOATBEPHKIAIOLINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMU Pa3JINYHBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEICTBOM COCTaBJICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEAKIIMA;

MIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOKHOCTH IPOTEKAHUS
XUMHMYECKUX MPEBPAILIECHNN B PA3JINYHBIX YCIOBHUSIX;

BBIUHCIISATh OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyse COEIUHEHHUs, MAacCOBYIO JIOJII0 BEIIeCTBa B PacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKuu;

co0Jr01aTh MpaBuUiia MOJIb30BAHUS XMMUYECKOH MTOCY101 1 1TaO0paTOpHBIM 000pYI0BAHUEM, & TAKIKE
npaBwia OOpalleHHs ¢ BELIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB M0 IMOJYYEHHIO W COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHMaKa 1 yTriaeKucioro rasa);

IIPOBOAMTH PEAKLNU, OATBEPKAAIOIINE KAUECTBEHHBIA COCTAaB Pa3JIMYHbIX BELIECTB: PACIIO3HABATh
OTBITHBIM TTyTEM XJIOPHUI-, OpOMHUI-, HOIU-, KapOoHaT-, pocdar-, cunukar-, cyabdar-, THIPOKCH/I-
MOHBI, KATUOHBI AMMOHUSI U MOHBI U3YUYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX pPacTBOpPax
HEOPraHMYECKUX BEIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAJIW3 M CHHTE3, CPaBHEHHE,
000011IeHNe, CUCTEMATH3aIUI0, BBISBIECHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€H — IS M3y4eHUs
CBOWCTB BEIIECTB U XUMUUYECKHX PEaKIHiA, €CTECTBEHHO-HAYYHbIE METO bl ITO3HAHUS — HAOII0ICHHE,
U3MepeHue, MOICTMPOBAHNE, SKCIIEPUMEHT (peaJIbHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

KomnunuectBo uacoB

Ne | HammeHoBaHMe pa3zenoB U TEM Homamnee
Kontposnbnsie | [IpakTuueckue
n/m IIPOrpamMMBel Bcero 3a/1aHNe
paboThI paboThI
Paznea 1. IlepBonayajibHbIe XMMUYECKHE MOHATHS
1.1 | Xumus — BakHasi 001acTh 5 2
€CTECTBO3HAHUS U MTPAKTHUECKON
JIeATEIbHOCTH YeJIOBEKa
1.2 | BemecTBa 1 XMMHYECKHUE PEAKITUN 15 1
Hroro no pazgeny 20

Pa3nes 2. Baxkneiimme npeacraBuTesu

HECOPIraHNvIeCKUX BCIIECTB

2.1 | Bo3ayx. Kucnopon. [lonstue 06 6
OKCcHAaX

2.2 | Bomopona.Ilonsitue o Kucinorax u 8 1
COJISIX

2.3 | Bona. PactBopsl. [Tonsitue 06 5 1 1
OCHOBaHMSIX

2.4 | OcHOBHBIE KJIaCChI 11 1 1
HEOPraHWYECKUX COCIMHEHUI

HWroro no pazneny 30

Paznen 3. llepuonnueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux jiementon /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHYecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuum
3.1 | [leppoanyeckwii 3aKOH U 7
[Tepuoanueckas cucrema
XUMHYECKUX 3jieMeHToB 1. 1.
MenneneeBa. CTpoeHue aroma
3.2 | Xumudeckasi CBSI3b. 8 1
OKHCIHUTENBHO-
BOCCTAHOBHUTEJIBHBIC PEAKIIHN
Wroro no pazpeny 15
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOTPAMME




TEMATHYECKOE IINTAHUPOBAHUE
9 KVIACC

Ne | HaumeHoBaHue pa3neiioB U TeM KosmyecTBo yacoB JomaiHee
n/n IPOTrpaMMBbI Bcero | Kontponbusie | Ilpaktuueckue 3aJlaHue
paboThI paboThI
Pasznes 1. BemecTBo 1 XuMH4YecKne peakunuu
1.1 | IloBTOpeHue u yriryoieHue 5 1
3HaHWI OCHOBHBIX Pa3/ieiioB
Kypca 8 kjiacca
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4
XUMHYECKHX PEeaKIuil
1.3 | DnekTponuTUYeCcKas 8 1 1
JccorManus. XUMUYECKUE
pPEaKIuu B pacTBOPAX
Wroro no pazneny 17
Pasnen 2. HemeTa/uibl M HX cOeIMHEHUS
2.1 | Obmas xapakTepucTUKa 4 1
XUMUYECKHX dieMeHTOB VIIA-
rpymibl. ['ajnoreHs
2.2 | O0mas xapaKTepucTUKa 6
XUMHYECKUX 3J1eMEHTOB VIA-
rpynnbsl. Cepa u e€ coequHCHHSI
2.3 | O0mas xapakTepucTuKa 7 1
XUMHUYECKUX AJIEMEHTOB VA-
rpynnsl. A30T, pocdop u ux
COCJTMHEHUS
Hroro no pazneny 25
Paznen 3. Merajliibl M X COeTHHEHUS
3.1 | O6mue cBOIiCTBa METAJIJIOB 4
3.2 | BaxHeiimue MeTamibl U UX 16 1 2
COCITMHEHUS
Hroro no paszneny 20
Pasnen 4. Xumus u okpyxaionias cpeaa
4.1 | BemecTBa 1 MaTepHabl B 3
JKU3HU YeTIOBEeKa
Hroro no paszneny 3
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 7

110 ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE
8 KUIIACC

Tema ypoka

KonnuectBo yacoB

Bcero

KoHntposbHbie
paboThI

[IpakTueckue
paboThl

ara
H3Yy4YCHUS

Jomaninee
3aJlaHne

[Ipenmer xumuu. Ponp xumun
B YKU3HM uesoBeka. Temna u
BEILECTBA

ITonsarue o MCTOAAaX IIO3HAHUA
B XUMHHN

[TpakTrueckas padota Ne 1
«IIpaBuna paboThl B
n1abopaTopuu U MpUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000py/IOBaHUEMY

0.5

YucThle BEIECTBA U CMECH.
CrniocoObI paszieneHus: cMecei

[Tpaktuyeckas padora Ne 2
«Paznenenue cmecei (Ha
pUMepe OYUCTKH
MTOBAPEHHOM COJIN )»

0.5

ATOMBI 1 MOJIEKYJIBI

XHUMHUYECKHE DJICMCHTHI.
3HaKu (CHMBOJIbI)
XUMHYECKHX 3JI€MEHTOB

HpOCTBIe " CJIIOXKHBIC
B€IICCTBA

ATOMHO-MOJIEKYJISIPHOE
Y4CHHE

10

3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTB. XUMHUYECKas
dbopmyna. BaneHTHOCTH
aTOMOB XHUMHYECKUX
DJIEMEHTOB

11

OrtHOCHUTEIBPHAA aTOMHAS
macca. OTHOCUTEBHAS
MOJICKYJISIpHAsE Macca

12

MaccoBas 101151 XUMHYECKOI0
9JICMCHTA B COCJMHCHUHN

13

KonuyectBo BemecTBa. Modb.
Monsipnasg macca

14

duznueckre 1 XUMHUYECKUE
SIBJIECHUS. XUMHYECKas
peaxkuus

15

[Ipr3Haku u ycioBus
MPOTCKAHUA XUMHYCCKUX
peakuui




16

3aKOH COXpaHEHHS MacChl
BEILLIECTB. XUMUYECKUE
YpaBHEHUS

17

Brraucnenus KoJIn4yecTBa,
MaccChl BEIISCTBA 110
YpPaBHEHUSAM XUMUYECKUX
peakuuii

18

Knaccudukanus XuMHIeCKuX
peakiuii (CoeTMHEHHUS,
Pa3NIoKEHUSs, 3aMEILCHHS,
oOMeHa)

19

M. B. JlomoHOCOB —
Y4EHBIA-PHITUKIIOTICTUCT.
O0o061IeH e U
CHCTEMAaTH3alMs 3HaHUH

20

Konrtponsnas padora Nel mo
teme «Bemiectsa u
XUMHWYCCKUC PCAKITU)

21

Bo3ayx — cmech razos.
CocraB Bo3ayxa. Kucinopon
— DJIEMEHT U TPOCTOE
BemecTBo. O30H

22

®dusnueckue 1 XUMHYECKUE
CBOICTBa KUCJIOpPOJa
(peakuuu OKHUCIIEHUS,
ropenue). [Tonsarue 06
OKCHJIAX

23

Crioco0b! nosyueHust
KHCJIOpO/Jia B 1abopaTopuu u
IPOMBIIIJIEHHOCTH.
IIpumeHeHne kuciopoaa

24

TennoBoil a¢ ekt
XUMUYECKON PEAKINH,
MIOHSITHE O TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- U
DHAOTEPMUYECKUX PEAKLIUAX

25

Tonnuso (HedTh, yroiab U
MeTaH). 3arps3HeHue
BO3/yXa, CIIOCOOBI €ro
IPEIOTBPALICHUS

26

[TpakTiueckast paborta Ne 3 o
teme «llonydyenue u
cobupaHue KUCIOpo/a,
V3yYEHHE €ETO CBOWCTBY

27

Bonopon — snemeHT u
IIPOCTOE BEILIECTBO.
Haxoxnenue B mpupoe

28

dusnueckue 1 XUMUIECKUE
CBOICTBa BOJIOPO/IA.
IIpumeneHue Bogopoaa

29

[TousaTre 0 KUCIOTaX U COJIAX




30

CniocoOsI ToTydeHus
BOJIOpPOJIa B TaOOpaTOpHH

31

[TpakTrueckas padora Ne 4 mo
teMe «llomydenue u
coOupaHue BOJA0po/Ia,
V3Yy4YECHHUE Er0 CBOMCTB»

32

MoutsipHbIii 00bEM Ta30B.
3akoH ABOrajipo

33

Brruncnenust 00bpéma,
KOJIMYECTBA BELIECTBA rasa 1o
€ro U3BECTHOMY KOJHYECTBY
BEIIECTBA MM 00BEMY

34

Brrunciaenus 006MOB ra3oB
110 YPABHEHHIO PEAKLIMU HA
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

35

Ddusnyeckre 1 XUMUYECKHUE
CBOMCTBA BOJbI

36

CocraB ocHoBanuii. [loasarue
00 MHAMKATOpax

37

Bopa kxak pactBopuTes.
Hacruimennsie u
HEHACBIILIEHHBIE PACTBOPBHI.
MaccoBast 10J1s BENecTBa B
pacTBope

38

[TpakTiueckas pabota Ne 5 o
teMe «lIpurorosinenue
PacTBOPOB C OIPEIEIEHHON
MacCOBOM JioJIeH
PacTBOPEHHOIO BEILIECTBAY

39

KonTponbnas padorta Ne2 no
teme «Kucnopoa. Bonopo.
Boma»

40

OKCHUJIBI: COCTaB,
KJaccuukanus,
HOMEHKJIaTypa

41

[TonydyeHnue u XuMHYECKHE
CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHUJOB

42

OcHOBaHUsI: COCTaB,
KIIacCU(pUKaIus,
HOMECHKJIATypa

43

[TonyyeHue u XuMHU4ECKUE
CBOMCTBA OCHOBAHUI

44

KwucmoTsl: cocras,
KIIacCU(pUKaIus,
HOMECHKJIATypa

45

ITonyuyenune u XuMHIECKHE
CBOMCTBA KUCJIOT

46

Conu (cpenuue):
HOMEHKJIATypa, CITIOCOOBI




MOJTYYEHUsI, XUMUYECKHUE
CBOMCTBA

47

[TpakTrueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAIbHBIX 3a]1a4
1o TeMe «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX
COCIUHCHUID

48

['eneTrdeckas CBSA3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX
COCIMHEHUN

49

O06o0061IEHNE U
CHCTEMATU3ALMS 3HAHUN

50

Konrponsnas padora Ne3 o
TeMe "OCHOBHEBIE KJIACCHI
HEOPTraHUYECKHUX
coenuHeHun"

51

IlepBbIe MONBITKH
KJIaccu(pUKaLUU XUMUYECKUX
anemeHToB. [IoHATHE O
rpynnax CXOJHbIX 2JIEMEHTOB

52

ITepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHUYECKUX 3jieMeHToB [[. 1.
MenneneeBa

53

[lepuonsl, rpynmnsi,
MOATPYIIIIHI

54

Crpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTomnbl

55

CrpoeHnue 3I1eKTPOHHBIX
000JI04YEK aTOMOB DJIEMCHTOB
ITepuoauueckoit cucremst /1.
N. Menaeneepa

56

XapakTepucTuka
XUMHYECKOT0 3JIEMEHTA 110
€ro TOJIOKEHUIO B
Ilepnonnueckoni cucreme /1.
N. MenneneeBa

57

3unauenue [lepuonnyeckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
npaktuku. J[. 1. Menaeneen
— Y4€HBIH, NeAaror u
TpaKJIaHUH

58

SJICKTpOOTpI/II_IaTeIIBHOCTL
aTOMOB XUMHYCCKHX
9JICMCHTOB

59

Honnas xuMudeckas cBsI3b

60

KoBasieHTHAs1 nonsipHas
XUMUYECKas CBS3b

61

KoBasteHTHas HenonspHas
XUMUYECKas CBS3b

62

CrerneHp OKUCIICHUSI




63 | OKuCIUTENBHO- 1
BOCCTAHOBHUTEJIbHBIE PEAKIIUU

64 | Oxucnurenu u 1
BOCCTAHOBUTEIH
65 | [[KonTponbHas pabota Ne4 mo 1 1

TeMe «CTpoeHue aToma.
XuMHUYeCcKas CBSI3b»]]

66 | [[Pe3epBHBIH ypOK. 1
0O0001EeHuE 1
CcHUCTEeMaTH3alus 3HAHH | |

67 | [[Pe3epBHBII yPOK. 1
O060061EeHNE U
CHUCTeMaTH3alys 3HaHW ||

68 | [[Pe3epBHBIH ypOK. 1
O06o0061IEHNE U
CHUCTEMaTH3aIus 3HAHH | |

OBIIEE KOJIMYECTBO YACOB 68 4 5
110 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
9 KUIACC




Tema ypoka

KomanuectBo yacos

Bcero

Kontponsubie
paboThI

IIpakTuueckue
paboThI

Jara
W3YyYCHUS

Homarmaee
3aJlaHue

[[[Tepnoanueckuii 3aKOH.
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. V1. Menneneenal ]

[[3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKUX IJIEMEHTOB
MEPBBIX TPEX NEPUOAOB] |

[[Knaccudukaiius 1 HOMEHKIATypa
HEOPraHWYeCKUX BEUIECTB] ]

[[Buabl XMMUYECKOM CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK ] ]

[[KonTponbHas padota Nel o Teme
«[ToBTOpEHUE U yriTyOJICHHE 3HAHUIA
OCHOBHBIX Pa3JIeJIioB Kypca 8 kiaccan]|

[[Knaccudukarms XHMHISCKUX
peaKuii Mo pa3JIMYHbIM MPU3HAKAM | |

[[[TonsiTHE O CKOPOCTU XUMHYECKOM
peakuuu. [IoHATHE O TOMOTEHHBIX U
reTepOreHHbIX peaklusix|]

[[TIoHsiTHE O XMMUYECKOM
paBHOBecun. DaKTOPHI, BIUAIONINE HA
CKOPOCTh XUMUYECKON PeaKIuu U
MOJIOKEHUE XUMUYECKOTO
paBHOBecHs | |

[[OxucIUTEeTPHO-BOCCTAHOBHUTEIIHHBIC
peakuuu| ]

10

[[ Teopust >nEeKTPOTUTHUUECKON
nucconuanui. CUIIbHBIE U C1a0bie
AJIEKTPOJIUTHI] |

11

[[MoHHBIE ypaBHEHHMsI peakLuii]]

12

[[XvMHueckure CBOMCTBA KUCTOT U
OCHOBaHUU B CBETE MPEACTABICHUH 00
AJIEKTPOJIUTUYECKON JUCCOIHAITIH |]

13

[[XvMHueckue CBOMCTBA COJIEH B CBETE
MIpe/iCTaBICHHI 00
AIIEKTPOJIUTUYECKON JUCCOIHAITIH |]

14

[[[TonsiTue 0 rUapOIU3E Cconei]]

15

[[O600mmIeHne 1 cCTEeMaTH3AIHS
3HaHMi| ]

16

[[[TpakTrueckas padota Ne 1.
«Pemenne sKkciepuMeHTAIBHBIX
3aga9»|]

17

[[KonTponbHas pabota Ne2 no Teme
«DONEKTPOIINTUYECKAS TUCCOLIUALIMSL.
XHMMHUYECKUE PEAKIIMH B pacTBOpax»]]

18

[[OG1mas xapakTepucTUKa rajJoreHoOB.
XHUMHYECKUE CBOMCTBA HA IIpUMEPE
xjopal]]




19

[[XnopoBogopoa. ComnsiHast KUCIIOTa,
XUMHNYCCKUC CBOfICTBa, HOHY‘IGHI/IG,
NpUMeHeHue| |

20

[[ITpakTiueckas padota Ne 2 o reme
«[TonyueHnue CONAHOM KUCTIOTHI,
n3y4yeHue e€ CBOMCTBY»]]

21

[[BerumcieHus no ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CIIM OJUH U3
pearcHTOB JIaH B M30BITKE] ]

22

[[O61mas xapakTeprcTHKa SJIEMEHTOB
VIA-rpynmsi]]

23

[[AnnoTponHbie MOTU(BUKAIIIH CEPHI.
Haxoxnenue cepbl 1 €€ COeTMHEHUN B
npupoje. XuMUYECKHUE CBONCTBA

cepnl] ]

24

[[CepoBomopoa, cTpoeHuUeE,
(dbusnvecKre 1 XUMHYECKHE CBOMCTBA]]

25

[[Okcuasl cepsl. CepHast KMCIIOTA,
(bu3nuecKkre U XUMHUYECKHE CBOMCTBA,
npuMeHeHue]| |

26

[[XuMHueckue peakiuu, JIexKaIiue B
OCHOBE IPOMBIIIUIEHHOTO criocoba
IIOJIyYEHUS CEPHOU KUCIIOTHI.
XHUMHUECKOE 3arpsi3sHEHUE
OKpY>Karollen cpelibl COETUHEHUSIMHU

cepnl] ]

27

[[Beruucienne MaccoBOM J10JIM BBIXO/a
IIPOJYKTa peakuuu] ]

28

[[OGmmas xapakTepucTruKa JIEMEHTOB
VA-rpynmsl. A30T, pacipoCTpaHEHHE
B IIpUpoe, GPU3NUECKHUE U XUMUYECKUE
cBOMCTBA] |

29

[[AMMHak, ero ¢pusnvecKkue u
XUMHUYECKHUE CBOMCTBA, MOIYYEHUE U
npuMeHeHue| |

30

[[ITpakTuueckas padota Ne 3 o reme
«[lonydyenne aMMuaka, U3y4eHUE €ro
CBOMCTBY»]]

31

[[A3oTHas kucnora, e€ pu3ndeckue u
XUMHUYECKHE CBOMCTBRA]|

32

[[Ucrionp30BaHNE HUTPATOB M COJICH
aMMOHUS B KQU€CTBE MUHEPATIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE
OKpY’Karolllel cpe/ibl COeAMHEHUSIMU
aszoral]

33

[[@ocdop. Oxcua pochopa (V) u
dbocdopHas kucnora, pusndeckue u
XUMHUYECKHUE CBOMCTBA, MOTy4YeHune] |

34

[[Ucnonb3oBanue pocdaros B
Ka4yecTBE MHHEPATBHBIX YIOOPSHUH.
3arps3HeHne NPUPOTHON Cpebl
dbocharamu]]




35

[[Yraepon, pactipocTpaHEHHE B
npupoae, GU3NIECKUe U XUMUIECKUE
CBONCTBA] |

36

[[Oxcunsl yrnepona, ux pusudeckue u
XUMUYECKHE CBOWCTBA.
DKosorndeckue mpoodIeMsl,
CBs3aHHBIE ¢ okcuaoM yriepona (IV)]]

37

[[YronpHas kucnora u e€ conu]|

38

[[TIpakTrueckas padota Ne 4 mo Teme
"IlosrydeHne yriekuciioro rasa.
KauecTtBenHnas peakuus Ha kapOoHaT-
1oH"]]

39

[[[TepBoHaYaIbHBIC TTOHATHS 00
OpraHUYEeCKUX BEUIECTBAX KaK O
COEJIMHEHMSIX yraepojal]

40

[[Kpemnuuii u ero coequueHus| |

41

[[[TpakTrueckas padota Ne 5. Pemienue
HKCHEPUMEHTAIbHBIX 3334 110 TeEMe
«BaxHeiilme HemMeTauIbl U UX
COCTMHECHUS»] |

42

[[KonTponbHas padota Ne3 no Teme
«Baxxneiie HeMeTauIbl U UX
COCTMHECHUS»] |

43

[[O6mas xapakTeprucTUKa XUMHUYECKHIX
3JIEMEHTOB — METAJUIOB.
Meramnnueckas CBs3b U
MeTaJuTM4ecKasi KpucTaunaecKas
pemérka. PU3nYeCKue CBOMCTBA
MeTaIIoB] |

44

[[Xumuyeckue CBOMCTBA METAILIIOB.
DNEKTPOXUMHYECKUN Psiji HAPsLKEHUH
METaJuIoB]|

45

[[O6mme criocoOb! MOTydeHUS
MetasuioB. CrutaBel. BerauciaeHus mo
YPaBHCHHUSIM XUMHUYCCKHUX PEaAKIIHA,
€CIIM OJIUH U3 PEareHTOB COAEPIKUT
npumecH] |

46

[[I[ToHsiTHE O KOPPO3UU METAIIIOB] |

47

[[lenounsble MeTasubl]]

48

[[Oxcuapl ¥ THAPOKCHUIBI HATPUS U
Kans | |

49

[[LLlenouyHO3eMETBbHBIC METAILIBI —
KaJbIIUA U MarHuu| |

50

[[Baxxneitmme coeqHEHUS KaTbIUs] |

51

[[OGo0meHre U cucTeMaTr3aIus
3HaHMi | ]

52

[[PKE€cTKOCTh BOABI U CIOCOOBI €€
ycTpaHeHus ||

53

[[ITpakTuueckas padbota Ne 6 o reme
"YKECTKOCTE BOJBI I METOIEI €6
yctpaHeHus'" ||

54

[[AmromunwMii] |




55

[[AMdoTepHbIE CBOMCTBA OKCHIA H
ruapokcual|

56

[[Kene3o]]

57

[[Okcuabl, THAPOKCUIBI U COJIM JKeJe3a
(IT) m xxeneza (I11)]]

58

[[O6oO01meH e U cucTeMaTH3aIus
3HAHU] |

59

[[ITpakTuueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«BaxHeunmme MeTalibl U uX
COCAMHEHUS»] |

60

[[Beruucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €ClIi OJIUH U3
peareHToB J1aH B U30BITKE UITU
COJZIEPKUT pUMecH. Beruncienus
MaccOBOH J0JIM BBIXOJa MPOAYKTA
peakuuu] ]

61

[[OGo0mmenre u cucTeMaTr3amus
3HAHUM ] |

62

[[KonTponbhas pabota Ned o teme
«BaxHeumme MeTaibl U UX
COCAMHEHUS»] |

63

[[BemecTBa u Matepuaibl B
MOBCEHEBHOM JKU3HU YEIOBEKa |

64

[[XuMuueckoe 3arpsi3sHEHUE
OKpYy»Karolen cpenpl||

65

[[Ponp xumMum B perieHun
HKOJIOTHUECKUX MPpobdIem]]

66

[[Pe3epBHBIit ypok. O6001IEHNE U
CUCTEMAaTH3alMsl 3HAaHUH |

67

[[Pe3epBHBIit ypok. O6001IEHNE U
CUCTEMAaTH3alMsl 3HAHWUH] |

68

[[Pe3epBHBIi ypok. O6001IeHHE U
CHUCTEMaTH3aIis 3HAHWH | |

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




