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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoIaBaHusl y4eOHOTo npeaMera « XuMuUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe npeaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopmMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaepkaHHsl MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpEeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJIYYEHHUS
U3Yy4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaloumi MHpy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kmacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XAMHYECKOW HAayKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, TMPAKTUYECKOM
NEATEIbHOCTU YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX TOJIOKCHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATENbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHAIBHOM U €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TpPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYyYaloOIMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 0011eT0 00pa3oBanus, coctasiseT 136 gacos: B 8 kinacce — 68 wacos (2
yaca B HeJlel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YelOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomunuecTBo BemniectBa. Moisib. MonsipHast Macca. B3auMocBsi3b KOJIMUECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHHs. Kiaccudukarus
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, IMpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
bu3nveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOM) SBJIICHUM, HAOIIOIeHUE 1
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (10),
M3yYEHHE CIIOCOOOB pa3/ICICHUs] CMECEH: ¢ MOMOIIBI MarHuTta, (puibTpOBaHUE,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conv, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHHUS  OIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHUE€ MOJEIEH MOJICKYI
(1apocTepKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3JaeMEHT U MpoCToe
BemiecTBO. Haxokmenwe kuciopoja B Mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKUE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

MounsipHblil 00BEM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnueckue CcBOWCTBa BOAbl. Boxga kak pactBoputenb. PacTBOpbLI.
HacpiieHHple 1 HEHACBIILIEHHBIE PacTBOPbl. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie M B )KU3HU 4yenoBeka. KpyroBopoT Bonbl B IIPUPO/IE.
3arpsi3HeHHuEe NpUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukamms
OKCHJOB:  coyieoOpasyronie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcunoB. @Puznyeckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYHM W HEPACTBOPHUMbIC
ocHoBaHus. HomeHknatypa ocHoBaHui. DPU3MYECKHE U XUMHYECKHME CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucior. dusnyueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa coseil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEIICHUE COACPKAHMUS KUCIOPOJa B BO3YXE, MOJNyYECHHE,
coOnpaHue, pacro3HaBaHWE W M3YYEHHE CBOMCTB KHCIOPOAA, HAONIOACHHE
B3aMMOJCHUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HHUKHOBEHHS U
npeKpalieHusi ropeHus (mokapa), O3HAKOMJIGHHE C o00pa3lamMH OKCHUIOB U
ONKCAaHUE WX CBOMCTB, MOJY4YE€HHE, COOMpAHUE, PACIO3HABAHHE M H3YUYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHMSI BEIIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PACTBOPOB C  OINPEIEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



UCCJEI0OBAaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJUlaMH, PEaKUUM{d HEUTpaau3anuu, II0Jy4YECHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpeaeeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB IMEpHOJA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuro B [lepuonnueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB I Pa3BUTHs Hayku W mnpaktuku. [[. . MeHnpeneeB — y4yé€HbI U
rpaXk1aHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpouiecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

M3ydeHue oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS).

Mexcnpeomemunie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

dusznka: marepus, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsI peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX SJIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalMs, KalblLHMs U UX
COEIMHEHUN B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukainus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YHUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[TorsiTue o ckopocTH xumMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTHe 0 xumMuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENIbHO--BOCCTAHOBUTENBHBIX ~ pPEAKIUMA € HCMOOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cloBus MPOTEKaHUSI peaKuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DSJICKTPONPOBOTHOCTU
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C IIOMOILIBK0 KAYECTBEHHBIX PpEAKUMM HA  HMOHBI, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoneiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOPOBOAOPOA.
ConsHasg KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMUYECKue CcBoWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (Ppu3ndecKkue u
XuMuyeckne cBorcTBa. OKCHIBI CE€pbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass kuciota, ¢uU3HYECKHE ¥ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENST Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXale B OCHOBE IPOMBIIIJIEHHOIO CHoco0a MOJYy4YeHUsS CEPHOM KHUCIOTBHI.
[TIpumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNICHU OKUCIEHMS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuit. XuMUUYECKOe 3arpsi3HEHUE OKPYKAIOIEl Cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoje. OKcuabl yriaepoja, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIJICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ COoM, nX (PU3NUYECKHe U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCUHEHHSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKU BaKHBIX BEIIECTBAX: KHpaXx, OelKax, yrieBojgax — U ux
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHus B mpupoje. OOmmue mnpeacTtaBieHus 00
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpouTEIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COEAWHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yYCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUasoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
UX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyyeHUue, COOMpaHUe, PAcIO3HABAaHUE M H3y4UeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o treMe «BakHelIe HeMeTauIbl 1 UX COSTUHECHUSY.

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€Tka.  DNEKTPOXUMHUYECKHH  psif
HarnpsHKeHU MeTamoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUEe B [lepruoanyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HAaXO0XJI€HUE B IIpupoje. PU3NUECKne U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, TUAPOKCU bl U conn xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMI HAa MOHBI: MArHUsA, KaJblWsl, AJIFOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), UCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUJIPOKCHUA LIMHKA, PELICHUE IKCIIEPUMEHTAJIBbHBIX 33714 110 TeMe «BakHeumue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4esloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceasu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI Yepe3 HCIHOJB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUI, TMEePUOJINIHOCTh, HAOJIOIEHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJEIb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: martepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHY, AMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHUECKAs
pemérka, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
IIOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JINYHOCTHBIE ~ pe3yJbTaThl  OTPaXAalOT  T[OTOBHOCTh  OOyYaroUuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJIeINI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKUM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOUX TOBapuUIIEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTaBISIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAPABICHHbIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



TUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMH HUHQPOPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMmupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUST TIpaBWJI O€30MacHOCTH MpH  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XUMHUHU, OCO3HAHHBIM BBIOOP
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHN MpoheCCHOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy9aeMble MPU WU3YYCHHU XUMHH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (AaKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYToe.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE 0O0ECHeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XMMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIPOIlECCE TO3HAHUSI TOHATHS (TIPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHNE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpoJeIaHHON padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWUBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JHarpamMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34iCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KaoIIed MPUpPOIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYy4YEHHbIE  Pe3yJabTaThl  IMO3HABATEIHLHOMN
JCSTENIFHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepuMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUSI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeAelieHHe KpUTEPHUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (QeaepasibHOW pabodeil mporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHWE, COJb, JJICKTPOOTPHUIATEIBHOCTh, CTEIECHB
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOH aToMa, aToOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHUS  JJEMEHTOB B  OWHAapHBIX  COCJUHECHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOJMYECKONW 3aBUCUMOCTHU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX OHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPeaKUuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B pEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHMUYECKUX IPEBPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO  MaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIIBHONW JESATEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIO,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKHX PpEAKLUUM, €CTEeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMUSIMU 110 BBIINOJIHEHUIO
1a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€ pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M NPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, S3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlysi, XUMUIECKasi CBs3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  DIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKHCIEHHE W  BOCCTAHOBIICHHE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATHUM U
OPUMEHSTH 3TH MOHITHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHMH, THUIl KPUCTALIMYECKOM
pEILIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich llepuomnueckoro 3akona J[. U. MenneneeBa u
NEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «TrJaBHasg mnoArpymmna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia sjapa, o0OIIee 4YUCIO DIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKHE peakluH (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXKHBIX BEUIECTB, MOATBEP)KIas OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHSA pEaKIHil, MOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON peaKInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BENIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM IMYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BelecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aToma

52| Omenmennor : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
O060061eHre u cucTeMaTu3alus 3HaHun 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
. bubmuorexa [JOK
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUH 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss XuMuu B )KU3HU
yenoBeka. Tena u BemecTna
1 JI.O. "M3ydyenne u onmucanue 1 bubmorexa [JOK
e CRYREERE 04.09.2023 | https:/m.edsoo.ru/ff0d210c
(buznueckux cBOKWCTB 00pa3oB
HEOpraHW4YeCKuX BemecTB"

) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUH 06.09.2023 | https://m.edsoo.ru/ff0d227¢
[Ipaktrueckas padota Ne 1 «IIpaBumma

3 paboTHI B TaOOPATOPUU U TIPUEMBI | | bubnuorexka [JOK
oOpareHus ¢ 1abopaTOpHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucteie BemectBa U cMecH. CriocoObl
pa3aeiieHusi CMeceH.

4 JI.O. "U3yuenue crocoOoB pasneiacHus | bubnnoreka [IOK
CMecel: ¢ IIOMOIIBIO MarHuTa, 13.09.2023 | https://m.edsoo.ru/ff0d26ca
(unpTpOBaHUE, BHINIAPUBAHUE,

JTUCTUIUIALMSA, XpoMmaTorpadus"
[IpakTtuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a . p p 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPEHHOM COJIH)»

6 ATOMBI ¥ MOJIEKYJIBI 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢




Y KOHJICHCAIUS BOJbBI) U XUMHUYECKUX
(ropeHue cBe4H, MPOKATUBAHUE
MEJIHOM POBOJIOKH, B3aUMO/ICHCTBHE
MeJa ¢ KHCIOTOM) siBieHuit"

JI.O. "Co3nanue mMojieneit MOJIEKY 20.09.2023
(1apocrepkHEBbIX)."
7 XHUMHUYECKHUE AIEMEHTHI. 3HAKH bubmmoreka [{OK
(CMMBOJIBI) XUMUYECKUX IEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cOXKHBIE BEHIECTBA bubmorexa HOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHUE Bubnrotexa LIOK
02.10.2023 |  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumunueckas popmyina. BaneHTHOCTh brbmmorexa [TOK
04.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JIEMECHTOB
1 OtHOcUTeNbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COCTUHEHUN 11.10.2023 | https://m.edsoo.ru/ff0d350¢c
KonunuecTBo BemecTBa. Moib.
13 Momnsipaast macca bubnuorexa [JOK
JI.O. "HabmroneHnue o06pasioB BEIIECTB 16.10.2023 | https://m.edsoo.ru/ff0d5230
KOJIN4eCTBOM 1 MOJIB".
duszndecKrue 1 XHMUUECKHE SIBJICHUSI.
XUMHYECKash PeaKIus
JI.O. "Habmonenue pu3nvIecKux
(TuTaBieHUE BOCKA, TasHUE JIbJA,
14 pacThpaHue caxapa B CTYIKE, KHTICHHE bubmmorexa [TOK
18.10.2023 | https://m.edsoo.ru/ff0d37fa




[Ipu3Haku U ycnoBUs MPOTEKAHUS
XUMHUUYECKUX PEAKLIUI

J1.O. "HabnroieHre ¥ OnMcaHue
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasjioxkeHue caxapa,

bu6mmoreka [IOK

15 B3aUMO/ICHICTBUE CEPHON KUCIIOTHI C 23.10.2023 | https://m.edsoo.ru/ff0d3al6
XJIOPUAOM Oapusi, pa3ioKeHue
ruapokcuaa meau (II) mpu
HarpeBaHWH, B3aUMOJICHCTBUE Kele3a
¢ pactBopom coyia meau (11)"
3aKOH COXpaHEHHS MACChI BEIIECTB.
XHWMHUYECKUE YPAaBHEHHUS
16 JI.O. "HaGnroneHue u onucanue bubnuoreka [IOK
pe3yJIbTaTOB MPOBENICHUS OTIBITA, 25.10.2023 | https://m.edsoo.ru/ff0d3b88
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUS
Macchl."
Boruncnenus komyecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX Bubnmorexa [IOK
. 08.11.2023 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMUuecKuX peakiuii
18 (coenuHEeHMS, pa3JIOKECHUS, bubmorexa HOK
13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHITUKIIOIICINCT. bubnuoreka [JOK
O000I11IeHNE U CUCTEMATHU3ALIUS 15.11.2023 | https://m.edsoo.ru/ff0d40c4
3HAHUU
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIMI 20.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK




Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeuecTBo. O30H

JI.O. "KauecTBeHHOE OIpeieieHHe
COJIepXKaHUs KUCJIOpoJia B BO3nyxe".

22.11.2023

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKUE CBOUCTBA
KHCJIOpoJia (peaKuyu OKUCIICHUS,

bubmmoreka [{OK
22 ropenue). [Tonsitue 00 oxcumax
" 27.11.2023 | https://m.edsoo.ru/ff0d4614
JI.O. "O3HakomieHue ¢ oOpa3namu
OKCHJIOB ¥ OTIMCAHHUE MX CBOMCTB"
CriocoOpI MOTy4eHHST KUCITIOPOa B
1a00paTOPHUH U MPOMBIIIJICHHOCTH.
[Ipumenenue kuciopoaa
23 JI.O. "HaGnrogeHne B3anMOICHCTBUS bubmorexa OK
- 8 8 29.11.2023 |  https://m.edsoo.ru/ff0d497a
BEIIIECTB C KUCJIIOPOJIOM U YCIIOBUS
BO3HUKHOBEHHSI M TIPEKPAIICHUS
ropenus (moxapa)"
TennoBoii 3 HexT XuMuIecKou
24 peaKkuuu, MOHITHE O bubnuorexa [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, FK30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUCCKHUX PEAKITUIX
TormumBo (HedTh, yroab U METaH).
25 3ar HSHeIEI/quI;oa . a, CIIOCOOBI 2:1"0 bubmorexa HOK
P yxa, 06.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHHUS
[IpakTuueckas pabota Ne 3 o Teme
26 «lg)on [9314( 1/11(3:061/1 aHHEe KUCIIOpOoJa bubmorexa HOK
1 N P PO, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopon — anemMeHT u npocroe bubnuoreka [IOK
BemecTso. Haxoxnenue B mpupoae 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 ®Ou3nvecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK




BoJopoJa. [Ipumenenue Bogopoaa
JI.O. "Tlony4enue, cobupanue,
pacro3HaBaHUE U U3Y4YECHHUE CBOMCTB
BOJIOpOJa (TOPEHHE), B3aMMOICHCTBUE
BoJiopoJia ¢ okcuaom meau (II)"

18.12.2023

https://m.edsoo.ru/ff0d4dd0

29 TloustTie 0 KMCIOTAX U COJISIX bubnmorexa [TOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sl mory4eHus: BOJA0poaa B bubnuorexa [JOK
nabopaTtopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padota Ne 4 o Teme
31 «[Tonyuenne u cobnpanue BOIOPOIa bubmorexa LOK
ya oHp AOPOZa, 27.12.2023 | https:/m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [JOK
32
ABoraapo 10.01.2024 | https://m.edsoo.ru/ff0d542¢
Brruucienus o0b€Ma, KOIMYECTBA
33 BEIIECTBA raza 1o ero M3BeCTHOM bubmorexa HOK
B . d 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Breruucnenus 0066M0B ra3oB o
34 aBHEHUIO PEAKIIMU Ha OCHOBE 3aKOHAa Eubmorexa HOK
ypaz peariin i 17.01.2024 | hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI I'a30B
dusnyeckre 1 XUMHUUYECKHAE CBOIICTBA
35 BOJIbI bubmuorexka [JOK
JI.O. "B3zanMoaeicTBHE BOJBI C 22.01.2024 | https://m.edsoo.ru/ff0d587a
MeTajulaMu (HaTpUeM U KaJIbIIueM)".
Cocras ocHoBanuii. [Torsarue 00
36 WHJIMKaTOpax bu6mmoreka [JOK
J1.O. "HaGmroaeHne u3sMeHeHUst 24.01.2024 | https://m.edsoo.ru/ff0d59¢e2

OKpaCKu MHAUKATOPOB B paCTBOpax




KHUCIIOT M IIeaouei’.

Bopa xak pactBoputens. HacblleHnbie
1 HCHACBIIICHHBIC PACTBOPHI.
MaccoBast 105151 BELIIECTBA B pacTBOPE

bubmmorexa [{OK

37 JI.O. "UccnenoBanue ocCOOEHHOCTEH 29.01.2024 | https://m.edsoo.ru/ff0d5b40
pacTBOPEHUS BEIIECTB C Pa3TuIHOM
pacTBOpUMOCTHIO"
[IpaxTueckas padota Ne 5 o teme

18 «IIpuroroBneHue pacTBOpPOB ¢ bubnuoreka [JOK
ONpeAENIEHHON MAacCOBOM T0EN 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponbnas pabora Ne2 o teme bubnuoreka [JOK
«Kucnmopoa. Bomopoa. Boma» 05.02.2024 | https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukamus, bu6mmoreka [IOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenne u XMMHUYECKUE CBOIMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX Bubnmorexa [IOK

12.02.2024 | https://m.edsoo.ru/ff0d664e

OKCHJIOB

4 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
[TonyueHnue 1 XuMUYECKHE CBOMCTBA

43 OCHOBaHHI bubmuorexka [JOK
JI.O. "Tlony4yeHue HEPACTBOPHUMBIX 19.02.2024 | https://m.edsoo.ru/ff0d67ca
OCHOBaHM1"

m Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ff0dfee2

45 [Tonyuenune u XuMHU4eCKre CBOWCTBA bubnuoreka [IOK
KHUCIIOT 26.02.2024 | https://m.edsoo.ru/ffO0dfee2




JL.O. " U3yuyenue B3auMoAeCcTBUS
okcuaa meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KUCIIOT C METAJIJIAMH,
peakuuii HelTpanu3anuun'.

Conu (cpennue): HOMEHKIIATypa,
CHOCO6I)I IMOJIY4YCHH A, XUMHUYCCKUC

bubmmoreka [{OK

46 cponetsa 28.02.2024 |  https//m.edsoo.ru/00ad9474
JI.O. "BeiTecHeHHE OJTHOTO METalIa
JPYTUM U3 pacTBopa coiu'

[IpakTueckas pabota Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnveckas CBsI3b MEXKY KIacCaMH
Heopranuueckux coeauHenui JI.O.

48 "UccnenoBanue oOpason bubmmorexa [OK

06.03.2024 | https://m.edsoo.ru/00ad9a50
HEOPraHMYECKHUX BEIIECTB Pa3IMIHBIX
KJ1accoB".

49 O06o00IIeHNE B CHCTEMAaTH3aLIH bubnuoreka [JOK
3HAHUM 11.03.2024 | https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme

50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK

. 13.03.2024 | hittps://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MONBITKH KIacCUpUKAITIU
XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O

51 IpyNIax CXOAHbBIX AJIEMEHTOB. bubnuoreka [IOK
JI.O. "HU3yueHune o0pa3IoB BELIECTB 18.03.2024 |  https://m.edsoo.ru/00ad9ffa

METAJJIOB ¥ HEMETAJJIOB"
JI.O. "B3aumoeicTBre THAPOKCH 1A




IIMHKA C PACTBOPAMH KHUCIIOT U
meoyen”.

[Tepuonnueckuii 3aKOH U

bubmmorexa [{OK

52 [leproauueckas cucteMa XUMHUYECKUX 20.03.2024
https://m.edsoo.ru/00ada52c
anemeHToB J. 1. Meneneera
53 [lepuopl, TpymIIbl, MOATPYIIBI bubmorexa HOK
01.04.2024 | https://m.edsoo.ru/00ada52c
Crpoenune atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
54
snep. N3otonsl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3J5ieMeHTOB [leproanueckoit bubmmorexa [OK
08.04.2024 | https://m.edsoo.ru/00adabbe
cuctemsl /1. 1. Menaeneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHUS HAYKU U nipakTuku. . U. bubnuorexa [JOK
MenneneeB — y4EHBIN, MTEAaror U 15.04.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnuoreka [JOK
XUMHUUYECKUX AJIIEMEHTOB 17.04.2024 |  https://m.edsoo.ru/00adaab8
59 HNonHas xumMHuveckasi CBA3b bubmmorexa [TOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBA3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMUYECKas bubnuoreka [IOK
CBA3b 29.04.2024 | https://m.edsoo.ru/00adaab9




bubmuoreka [JOK

62 C 1
TCHCHb OKHCICHINT 06.05.2024 | https://m.edsoo.ru/00adae28
OKHCIIUTEIIbHO-BOCCTAaHOBUTEILHBIC
peakuuu JI.O. "[IpoBeneHue oneIToOB,
MJUTFOCTPUPYIOLIUX IPUMEPBI bubnuorexa [JOK
63 1
OKHUCJIUTEIBLHO-BOCCTAHOBUTEIBLHBIX 08.05.2024 | https://m.edsoo.ru/00adb076
peakiuii (ropeHue, peakiuu
pasnoKeHus1, COeTMHeHus ). "
bubmmoreka [IOK
4 1
6 ORHCIHTEIH 11 BOCCTAHOBHTEIIH! 13.05.2024 |  https:/m.edso0.ru/00adb076
KonTtponbnas pabora Ne4 no teme
65 «Ctpoenne aTomMa. XUMHUICCKasI 1 bubmorera [IOK
P ' 15.05.2024 | https://m.eds00.ru/00adb486
CBSI3b»
66 O06o001IeHNEe U CHCTEMAaTH3aIIH | bubmuorexa [JOK
3HAaHUU 20.05.2024 | https://m.edsoo.ru/00adb33c
O06o00IIeHNEe U CHCTEMAaTH3aIIHs bubmuorexa [IOK
67 1 22.05.2024
3HaHUU https://m.edsoo.ru/00ad9cb2
68 O06o001IeHNE U CHCTEMATH3aIIHS 1 bubnuorexka [JOK
3HaHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jara
Ne i/t Tema YpoKka KOHTpOJIbeIe HpaKanecxne Oﬁpa3OBaTeJII)HI)Ie
Bcero HU3y4YeHUs
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
| [Tepuoanueckas cuctema | 01.09 bubnuoreka [JOK
XUMUYECKUX dieMeHToB /1. U. ' https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MEHECHUH
2 CBOMC . ec 3JIEMEHTO 1 06.09 bubamorexa LOK
BOMCTB XUMHYECKHUX DJIIEMEHTOB .
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuotexa [JOK
3 1 08.09
HEOPraHMYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
Bupl xuMu4yeckoi CBS3U U THITBI
KPUCTAUIMYECKUX PEMIETOK.
JI.O. "O3HakoMieHue ¢ MOAEIISIMUA
KPUCTAJUIMYECKUX PEIIETOK bubnmuoteka [JOK
4 1 13.09
HEOpPraHWYECKUX BEIIESCTB — https://m.edsoo.ru/00adbac6
METaJJIOB M HEMETAJUIOB (rpadura
1 ajMasa), CI0XKHBIX BEIECTB
(xmopuna Hatpus)"
Kontponbhas padorta Nel o teme
«IloBTOpEHUE M yrIIyOICHUE
5 op YLy 1 1 15.09
3HaHUM OCHOBHBIX pa3/IeNoB Kypca
8 kmacca»
Knaccudukarus XuMHUYECKUX bubnmnoreka [JOK
6 . 1 20.09
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbcb0




IToHATHE O CKOPOCTU XUMHUYECKON
peakuuu. IloHATHE O TOMOTEHHBIX U
reTePOreHHBIX PEAKIIMIX

JI.O. "HUccnenoBanue 3aBUCUMOCTH
CKOPOCTH XMMUYECKON pEaKuu OT
BO3/CUCTBUS Pa3IUYHBIX
(aktopos."

22.09

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

[TonATHE O XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIMAIONINE
Ha CKOPOCTh XUMHUYECKOU PEaKIINH
1 TTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

27.09

bubmmoreka [IOK
https://m.edsoo.ru/00adc28c

OKucIuTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

JI.O. "I[IpoBenieHNE ONBITOB,
WUTIOCTPUPYIOIIHUX PUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
pasnoKeHus1, COeTMHEeHHUS)."

29.09

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopust 37EKTPOTUTUYECKON
mucconranuu. CUIbHBIC U cIa0ble
AJICKTPOJIUTHI.

JI.O. " UccinenoBanue
ANEKTPONPOBOJHOCTH PACTBOPOB
BEILIECTB, MPOIECCa AUCCOLHAINH
KHUCIIOT, IIEIOYCH 1 coeh”

04.10

bubnuoreka [JOK
https://m.edsoo.ru/00adcd68

11

HoHHbIE ypaBHEHHUS peaKkLUil
JI.O. "IIpoBeneHue OMNBITOB,
WJUTIOCTPUPYIOIIMX IPU3HAKU

06.10

bubmuoreka [JOK
https://m.edsoo.ru/00add448




IIPOTEKAHUS PEAKLIM HOHHOTO
oOMeHa (0Opa3oBaHHE OCaJKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE
BOJbI)."

XHWMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUI

bubmmorexa [IOK

12 11.10
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIMCCOIMAITIN
X o o
13 CBIZI\”I/“[: I;ecem:;i:;;:;;zgomﬂ ’ 13.10 bubnrotexa LIOK
pedt . ) https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAITIT
bu6moreka [IOK
14 I1 i 18.1
OTATHE O THAPOIHSE comen 8.10 https://m.edsoo.ru/00add9d4
15 O06o00mmeHe U CHCTEMAaTH3aITHS 20.10 bu6mmoreka [IOK
3HaHUN ' https://m.edsoo.ru/00addd12
16 Hlfj KTemeeczl;< a: ia6OT: Na; 25.10 bubmotexa LOK
«Pemenne 3KCIIepuMEHTaIbHBIX .
P https://m.edsoo.ru/00addbfa
3a7a9»
KontponbHas padota Ne2 mo teme
7 «INEKTPOIUTHYECKAS 2710 bubnuoreka [JOK
IUCCOIMAIMI. XUMHUYECKUE ’ https://m.edsoo.ru/00addecO
peaKIM B PaCTBOPAX»
. ;6ma51 xapaKTepI:ICTHKa rajorcHOB. - BuGmorexa [OK
HMHHCCIIE CBOHCTEA Ha HpHMepe ’ https://m.edsoo.ru/00addfe2
XJopa
XJI0pOBOJOPOA. ?OJ‘I}IHa}I KHCJIOTA, BuGmorexa LIOK
19 XUMHUUYECKHE CBOMCTBA, MOJIyYeHUE, 10.11

npumenenue. J1.O. "U3yuenne

https://m.edsoo.ru/00ade104




CBOMCTB COJISHOM KHUCJIOTHI,
MPOBEJICHUE KaYeCTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI U
HaOJI0IEHUE TIPU3HAKOB UX
MIPOTEKAHHUS, OTIBITHI, OTPAKAIOIIHE
(bu3HUecCKre U XUMUICCKHE
CBOMCTBA TaJIOTCHOB U UX
COCIMHEHNH, 03HAKOMJIEHHE C
o0pa3iamu XJI0pHUI0B

(ramorenuyioB)"
[Ipaktruueckast pabota Ne 2 o Teme
20 «lPlonyquHe colijoﬁ KHCJIOTBI 15.11 bubamorexa LOK
N . ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMHYECKHX peal}fmﬁ €CIIM OJIUH 17.11 bubamorexa LOK
’ https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30BITKE
” OO6mras XxapaKTepUCTUKA SJIEMEHTOB 11 bubmuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepol u e€
3 COCJIMHEHUH B MPUPOJE. 2411 bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA CEPHI. https://m.edsoo.ru/00ade64a
JI.O. "O3nakomiieHue ¢ oOpasnamu
CEphI U €€ COCTUMHEHUSIMU"
CepoBoiopoj1, CTpOCHHE
24 (bnznqefml;e II/II, XI/If/II/IquI:I/Ie 29.11 bubnmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
’5 Oxkcunpl cepbl. CepHas KUCIOTA, 01.12 bubnunoreka [JOK

(I)I/ISI/ILIGCKI/IC 1 XUMHWYCCKHE

https://m.edsoo.ru/00adea28




CBOMCTBA, IPUMEHEHUE.

JI.O. "Habmrogenue mporecca
oOyrimBaHUs caxapa 1moj
JNENCTBUEM KOHLIEHTPUPOBAHHOMN
CEPHOU KUCJIOThI, U3yYEHUE
XUMUYECKUX CBOMCTB
pa30aBiIeHHON CEpPHOI KUCIIOTHI,
MPOBEICHUE KAYE€CTBEHHOM
peaxkiuu Ha cynb(ar-uoH u
HaOII0ZICHUE TIPU3HAKa €€
MpOTEKaHHus. "

26

XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)Karollen cpeibl
COCIMHEHUSIMU CEPBI

06.12

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

27

Brruncnenne maccoBoil 1oau
BBIXO0/Ia ITPOJIYKTA PEAKIIUN

08.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

OO6mras XxapaKTepUCTHKA SJIEMEHTOB
VA-rpynnsl. A3or,
pacrpoCcTpaHeHHE B PUPOJIC,
(bU3UYECKUEe U XUMHUYECKUE
CBOMCTBA.

JI.O. "O3naKkoMiieHHE C
(bu3MUeCKUMU CBOIICTBAMH a30Ta,
¢dochopa u ux coenuHeHUN."

13.12

bubmuoreka [JOK
https://m.edsoo.ru/00adeeab

29

AmMmHak, ero ¢pusznveckue u
XMMHMUYECKNE CBOMCTBA, NOJIy4EHUE

15.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004




U TIpUMEHEHUE
JL.O. "IIpoBeneHue KaueCTBEHHOU
peakiuy Ha MIOH aMMOHUS,
M3Yy4YEHHE IPU3HAKOB IPOTEKaHUs".

30

[Ipaktuyeckas padora Ne 3 o reme
«HOJIy‘-ICHI/Ie aMMHaKa, U3y4CHuc
€ro CBOMCTB»

20.12

bu6mmorexa [{OK
https://m.edso0.ru/00adf180

31

A3oTHas Kuciora, e€ pusnueckue u
XUMHYECKHE CBOMCTBA.

JI.O. "B3aunmoieiicTBrE
KOHIEHTPUPOBAHHOM a30THOM
KHCIOTEI C MeIIpI0."

22.12

bubmmoreka [{OK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBaHnEe HUTPATOB U COJIEH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX
ynoOpeHuit. XuMu4ueckoe
3arpsi3HEHUE OKPYKaIoLIel cpebl
COEIMHEHUSIMH a30Ta.

JI.O. "O3HakpmieHue ¢ oOpa3aMu
a30THBIX U (pochopHBIX
ynoopenuii".

27.12

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcua pocdopa (V) u
dhochopHas kucimoTa, GU3NIECKHUE U
XMUMHYECKHE CBOMCTBA, MOIy4YCHHUE.
JI.O. "I[IpoBeneHne Ka4eCTBEHHOM
peaknuu Ha docdaT- HOH,
M3YyYeHHE MPU3HAKOB MPOTEKaHUs".

29.12

bubnuoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonw3oBanue pochaToB B
Ka4ecTBe MUHEPaJIbHBIX
ynoopeHuii. 3arps3HeHne

10.01

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20




MIPUPOTHOM cpenbl hochaTamu

35

Yraepoa, pacipoCcTpaHEHHE B
npupo e, GU3HIecKrue u
XUMHYECKHE CBOMCTBA.

JI.O. "UByuenue mozaenen
KPUCTAJUIMYECKUX PEIIETOK ajIMasa,
rpadura, dpymiepeHa,
03HAaKOMJIEHHUE C MPOLIECCOM
a7IcOpOITMU PaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTIIEM U
YCTPOWCTBOM NPOTUBOTA3a."

12.01

bubmmorexa [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcunpl yriaepoja, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE TIPOOIIEMBI,
CBSI3aHHbIE C OKCUJIOM yIJIepo/ia
av).

JI.O. "Tlony4yenue, coOupanue u
pacrno3HaBaHHle U U3y4YeHUE
CBOMCTB yrJIeKUCIO0TO raza"

17.01

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VroJipHas KACJIOTa U €€ COJIH.

JI.O. "I[IpoBeneHne KaueCTBEHHOM
peakiuu Ha KapOOHAT-UOH U
M3Yy4eHHE MTPU3HAKOB MPOTEKaHUs".

19.01

bu6mmoreka [JOK
https://m.edsoo.ru/00ac006¢

38

[IpakTueckas pabota Ne 4 o Teme
"[TomyueHue yriaekuciioro rasa.
KauecTBeHHas peakuus Ha
kapOoHaT-uoH"

24.01

bubnuoreka [JOK
https://m.edsoo.ru/00aec027¢e

39

HepBOHaanLHLIC MTOHATHS 00
OpPraHN4C€CKUX BCHICCTBAX KAK O

26.01

bu6mmoreka [JOK
https://m.edsoo.ru/00ac054¢e




COCAMHCHUAX yIriiepoaa

KpemHuuii u ero coeuHeHus.
JL.O. "[IpoBeneHne Ka4eCTBEHHOM
peakuuy Ha CUJIMKAT-UOH U

bubnuorexa [JOK
40 M3YHCITHE TIPHSHAKOR €8 31.01 https://m.edsc]i).ru/OanOSOa
npotekanus. O3HaKOMJIEHHE C
MPOIYKIMEN CHIIMKATHOMN
MIPOMBIIIIIECHHOCTH .
[IpakTnueckas padbora Ne 5.
Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
41 . 02.02
3ama4 o Teme «Baxueitmme https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbI U UX COCTUHEHUS
KonTtponpHas padota Ne3 o teme
42 <<Ba>1<11){el71m1/1e ieMeTaHHH U UX 07.02 bubmorexa LIOK
https://m.edsoo.ru/00ae0Oe18
COEJIMHEHUS
OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTajioB. MeTannuyeckasi CBsI3b U
MeTaJin4yeckasi Kpucrauindeckas
43 peéTKa. (DI/IBI/I‘ICP;KI/IC CBONCTBA 09.02 Bubmiorexa LIOK
https://m.edsoo.ru/00ael103e
METaJlJIOB.
JI.O. "O3nakomiieHue ¢ oOpasamu
METaJIJIOB U CIIJIAaBOB, UX
(bu3uYecKuMHU CBOMCTBaMMU."
XUMUYECKUE CBOWCTBA METAIIJIOB.
44 DNEKTPOXUMHUYECKUN Psifl 14.02 bubnmorexa HOK
. https://m.edsoo.ru/00ael156
HaMpsKEHUH METaIJIOB
45 O61ue crnocoObl MOTy4YeHUS 16.02 bubnunoreka [JOK

meTaiaoB. CiuiaBel. Beranciaenms

https://m.edsoo.ru/00ael156




110 YpaBHCHUAM XUMHUYCCKUX
peakuuii, €ClIv OIMH U3 PEareHTOB
COJIEPKUT IIPUMECHU

[TonATHE O KOPPO3UH METAILIOB.

bubmmorexa [{OK
46 JI.O. "U3yueHne pe3yibrTaToOB 21.02
i P 3, https://m.edsoo.ru/00ael1278
KOpPPO3UHU METAJIOB
Illenounbie METAIIIBI
JI.O. "Habmronenue u onucaHue bubnuoreka [JOK
47 28.02
MPOIIECCOB OKPAIIUBAHUS TUIAMEHHU https://m.edsoo.ru/00ae14b2
WOHAMU HaTpus, Kalaus U Kaiublus"
OxcuIBl ¥ THIPOKCH]IBI HATPHSI U
KaJis
bu6moreka [IOK
48 JI1.O. "U3yuenne ocoObeHHOCTEN 01.03
}v’q https://m.edsoo.ru/00ae14b2
B3aUMOJIENCTBUS OKCUIA KAIbIIAI U
HaTpus ¢ BOgou.!"
[lerouyHO3eMeIbHBIC METAILIBI —
KaJIbIIMA U Maroui
JI.O. "N3yueHue npu3HaKkoB bubnuoreka [JOK
49 06.03
MPOTEKAHUS KAYECTBEHHBIX https://m.edsoo.ru/00aelSe8
peaKkIuii Ha HOHBI: MarHus,
Kanpus."
bubmuoreka [JOK
50 Baxueiiime coequHeHUS KaJIbUA 13.03
a H https://m.edsoo.ru/00ael15e8
O0001IeHrE U cCUCTEMATU3 AU
51 ”f H 15.03
3HAHUN
JKécTkocTh BOABI M CIOCOOEI €€
CTpaHEHUS bubnmunoreka IIOK
52 yrp 20.03 i

JI.O. "UccnenoBaHue CBOMCTB
5KECTKOU BOIBI"

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




[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK
eCTKOCTB"BOHH 1 METOARL Ee https://m.edsoo.ru/00aelaed
YCTpaHEHUS
AtoMuHHN
JI.O. "U3yueHnue npu3HaKoB bubnuorexa [JOK
54 03.04
MPOTEKAHUS KAUECTBEHHBIX https://m.edsoo.ru/00aelc64
peakiyii Ha MOHBI ATFOMUHUSL."
Am@oTepHble cBONCTBA OKCHIA U bubnnorexa [JOK
55 05.04
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
X .
56 JI ?eflflccne OBaHHE Ipoliecca 10.04 bubmorexa LOK
T ! port B ' https://m.edsoo.ru/00ae1d86
TOpEHHUsI JKeJe3a B Kuciopose".
OxcuIBl, THAPOKCHIBI M COJIN
xenesa (I1) u xxenesa (I11)
J1.O. "N3yueHue npu3HaKoOB bubmuoreka [JOK
57 12.04
MPOTEKAHUSI KAU€CTBEHHBIX https://m.edsoo.ru/00ae35e6
peaknuii Ha MoHbI xenesa (11) u
xenesa (I1I1)."
58 O6o6uvleHI/Ie Y CUCTEMaTH3AIMS 17.04
3HAHUH
[IpakTuueckas padota Ne 7.
59 Pemienune skcriepuMeHTaIbHBIX 19.04 bubnunorexa [JOK
3a7a4 1o teme «Baxxneiimue ’ https://m.edsoo.ru/00ae3de8
METaJIbl U UX COCUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHYECKUX PeaKlui, eClii OJIUH
bub OK
60 W3 pEareHToB J1aH B U30BITKE UITU 24.04 nomroreka [

COACPKUT NPUMCCH. Brrunciaenus
MacCOBOH JI0JI1 BEIXOJa MMpoOAYyKTa

https://m.edsoo.ru/00ae1750




peakinuu

O0001IEeHHUE U CUCTEMATU3 AL

61 . 1 26.04
3HaAHUH
KonTtposnsHas padota Ne4 mo Teme
62 «BaxxHeumme MeTauibl U UX 1 03.05
COCTUHCHUS
BemecrBa u matepuainsl B
MMOBCEIHEBHOM KHU3HU YEIOBEKa
63 JI.O. "Uzyuenue 06pa3on | 08.05 bubnuoreka [JOK
MaTepuasoB (CTEKIIO, CIIaBbI https://m.edsoo.ru/00ae3f50
METAJIJIOB, MIOJTUMEPHBIC
Martepuansl)."
XHWMHYECKOE 3arps3HEHUE bubnuoreka [JOK
64 . 1 10.05
OKpY)KaroIlen Cpeibl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B perieHun | 15.05 bubmuorexa [JOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 O06o00mmeHe U CHCTEMAaTH3aITHS | 17.05 bu6mmoreka [IOK
3HAaHUU https://m.edsoo.ru/00aec0d0a
67 O00011eHrE U CUCTEMATU3ALINS | .05 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/00adb33c¢
68 O000I11IeHNE U CUCTEMATHU3ALIIUS | 24.05 bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

bubmmoreka IIOK

HMHTEPHET
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