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INOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus COCTAaBIeHAa HA OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 0OO0pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIICIIIIUU MPEMoJaBaHus y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit Deaepanum.

[IporpaMMa 1o XUMUU JaéT TPEICTABICHHWE O IENSX, OOMICH CTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s13aTeIbHOE MPEAMETHOE COJIepKaHUe, MPeyCMaTpUBAET pacIpesielieHhe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
Y KQYECTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO TOCIE0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTrO IMpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarONINXCsI, ONPEISIISIET BO3SMOKHOCTH IMPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 00mIero o0pa3oBaHus, a TaKke TPEOOBAHMU K pe3yibTaraM OOy4YeHHS XUMHH Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUeOHO-II03HABATEIbHON AESITENIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKHUT OCHOBOU AJisi HOpMHUPOBAHUS MUPOBO33PEHUS 00YUarOLIErocs, ero
MPEJICTABICHUA O MATEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTUA YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMUPOBAHUE MBIIIICHUSI M TBOPUECKUX CIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CAMOCTOSTETLHOM  yueOHOW  JeATEIBbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
poeCCUOHAIBHON JESTEIHHOCTH,

3HAKOMHUT CO CHeNU(UKONW HAaydHOTO MBIIIICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIA/Ia Ha E€IUHCTBO TMPUPOABI U  YENOBEKa, SBISETCS OTBETCTBEHHBIM  ATalloM
B (hDOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaAIOLTHXCS,;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPHUPOJE, K UEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTHUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBieHHUs B OOyYEHUH XUMHH OO0ECIEUMBAIOTCS CIEeNU(UKON COIepKaHUSI
y4eOHOT0 TIpeaAMETa, KOTOPBIN SBJISIETCS TT€IarOTUYECKH aJallTHPOBAHHBIM OTPaKEHHEM 0a30BOM
HAayK{ XMMUU Ha ONpPeeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHWs OPUEHTHUPOBAH HA OCBOCHHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CtpykTypa coaepaHHs TMpOrpaMMbl M0 XUMHH C(HOpMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €& m3ydennro. CojaepkaHue CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI IMOHATUH O XUMHUYecKoW peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLUIY IOCIEIOBATEILHOTO Pa3BUTHsI 3HAHHM Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHMUS,

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHHS O CTPOCHUH aToMa U XUMUYECKOH CBSI3H;

— MpeACTaBICHUM 00 IEKTPOIUTUYECKOM TUCCOLMAIIMH BEIIECTB B PACTBOpAX.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IMOIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITOTHSISA
(byHKIMY OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
IIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XMMUYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUI U3 pPaHee U3YUCHHBIX YUEOHbIX MpeaAMETOB: «OKpyKarouit
Mup», «buonorus. 5—7 knaccel» U «Du3uka. 7 KiIacey.

[Tpu u3yyeHUn XUMUU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUIM OCHOB XUMUYECKOW HayKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHMA — BaXHEHIINUX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIKa HayKH, B
NpUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHYECKUX PEaKIui, B
bopMUPOBAaHUM ¥ PA3BUTHH [O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IS TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMHM XMMHUH Ha YpOBHE OCHOBHOIO 00IIEero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MPUOOPEN TaKKe LeH, KaK:

—(opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOH K caM00Opa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEIBHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—HaIpaBJICHHOCTh OO0Y4YeHMs] Ha CHCTEMaTHYecKoe NpuoOIleHrne oOydarluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JI€ATENbHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(bOopMUPYIOLTUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

—o0ecrie4yeHre YCJIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYyYaIOUUMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUAOB JCSITENLHOCTH;

—opmupoBanue o601mIe GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
yHclie YMEHUIN 0OBSACHATh U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIBIT,
MOJTyUYEHHBIE TIPU M3YyYEHUW XUMHUU, IPUMEHSATh UX MPHU PEHIeHHH MpoOJieM B MOBCEIHEBHOMN
JKU3HH U TPYJIOBOM JCSATEIHHOCTH;

—opmupoBanue y 00yJarommxcs ryMaHUCTUYECKUX OTHOIIEHHUH, MOHUMAHUS [IEHHOCTH
XUMHUYECKUX 3HAHWHA i BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LENMAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00yUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEeYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaNPaBICHHOCTH JajlbHEeHIero o0yueHus.

O6l1iee YHCITO YaCOB, OTBEASHHBIX JUIS W3YyYeHHs] XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
obOpasoBanwus, coctaysieT 170 gacos: B 8 kiacce — 102 yaca (3 gaca B Henenio), B 9 kiacce — 68
gacoB (2 yaca B Heuenfo).§




COJAEP)KAHUE OBYYEHUA

8 KJIACC

ITepBoHayajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUsA B cUCTeMe HayK. Tema u
BenlecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
NO3HaHUA B XUuMHUH. YucTtele BeniectBa U cMecH. CriocoObl pazesieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE AIEMEHTHI. CUMBOJIBI XMMUUYECKUX 3JIeMEHTOB. [IpocThie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYCHHE.

Xumnueckas popmyina. BareHTHOCTE aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BewecTB. OTHOcuTenbHas aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUH.

KomnuecTso Bemectsa. Monb. MonsipHas macca. B3anMocCBs3b KOJIMUECTBA, MAaCChl M YHCIIa
CTPYKTYPHBIX €IMHUII BeecTBa. Pacyérel mo GopMynamMm XUMHUECKUX COCAHMHEHUI.

duznyeckue M XUMUYECKHE SIBJICHUSA. XUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XUMUUecKHe ypaBHeHUs. Kiaccudukanus XUMUYECKUX peakiuil
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XMMHYECKOM IMOCYA0H, mpaBuiiaMu pabOThl B JaOOpaTOpUM U MpUEMaMU
oOpaieHust ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUYCHHE W ONHUCAaHWE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHUE U KOHJIEHCAIUs BOJIbl) U XUMUYECKUX (TOpEeHHE CBEYH,
IPOKAJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBIE MeJa C KUCIIOTOM) sIBIEeHUH, HaOIro1eHue u
OIKCaHKEe NMPU3HAKOB NMPOTEKAHMUS XUMUYECKUX peakIuil (pa3iokeHue caxapa, B3auMoJieiicTBue
CEpHOHN KHUCIOTBHI C XJOopuaoM Oapusi, pasioxenue ruapokcuna menu (II) mpu nHarpeBanuu,
B3anMoJieiicTBHe Xkene3a ¢ pacTBopoM coiu meau (II), n3ydenue cnoco6oB pasaeneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UILTPOBAHUE, BbIMAPUBAHUE, JUCTWIULILMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU IMOBAPEHHOH COM, HAOJIIOJEHUE M ONMHCAHUE PE3YJIbTAaTOB MPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNel MOJIEKYT
(I1apoCTepIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bozayxa. Kucimopox — 2l€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B mpupoje, pu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl TOJIY4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpO/a.

TeroBoil 3PQexT XUMHUYECKON peakluu, TEePMOXHUMHUYECKHE YpaBHEHUS, 5K30- U
OHAOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeETaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniecTBo. Haxoxnenue Bogopoaa B pupoie, pusnueckue
U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOcO0bI MostydeHus. KuciaoTel u comnu.

MonsipHblii 00bEM ra30B. Pacuérsbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa Bonabl. Boma kak pactBoputens. PactBopbel. Haceimennsle n
HEHACBILICHHbIE pacTBOpBl. PacTBopuMOCTh BewlecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
IIPUPOJIHBIX BOJ.

Knaccugukanuss Heopranmueckux coeauHeHuil. Oxcunpl. Kiaccuduxanus OKCHIOB:
coJieoOpa3yrorire (OCHOBHBIE, KUCTIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcH0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.



OcHoBanmsi. Krnaccudukanus OCHOBaHWUN: IIENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiatypa ocHoBaHui. @u3znueckue M XUMHUYECKHE CBOWcTBa OcCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnoter. Knaccudukanus xucinor. Homenkiarypa kuciot. @u3ndeckue 1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa comneid. dusnueckue U XUMUYECKHE CBOWMCTBA coliei. [lomyuenue
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpE/ICIICHUE COAEPKaHUs KUCIOpOa B BO3AyXe, MOJIy4yeHHe, coOnpaHue,
pacrno3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOZAa, HAOIIOJAECHHME B3aUMOJEHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3yYeHHE CBOWMCTB BOAOpoAa (TopeHue), B3auMojieicTBUE Bogopona c¢ okcugoMm wmeau (1)
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIHMYECTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHONW PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOPA3I[OB HEOPTAHWMYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKpacCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpOM CepHOI KMCIOThI, KUCIOT ¢ METAJIAMHU, PEAKITUI
HEWUTpanu3aluu, MOJy4YeHNEe HEPACTBOPUMBIX OCHOBAHUI, BHITECHEHHUE OJJHOTO METaJljla JPYruM
W3 pacTBOpa COJIM, PEIICHHE HKCICPUMEHTAIBHBIX 3a7au 1o TeMe «BaxHeimme Kiaccol
HEOPraHWYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuognueckass cucrema xumuuyeckux 3jiemenros /. H.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[TepBble MOMBITKY KIACCU(PUKALNN XUMUUECKUX dIIeMeHTOB. [IoHSITHE O TpyMmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIC U MIETIOYHO3EMETBHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOoTepHbIE OKCUIBI i TUAPOKCHUIBI.

Ilepnonnueckuit  3akoH. Ilepmogmdeckas cucremMa XMMHUYECKHX diemMeHTOB [l
U. MenneneeBa. KopoTtkonepuoanas u niauHHONepuoaHas ¢opmsl [lepruoandeckoil cUCTEMBbI
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HMYECKHI CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenue atoMmoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTpoHbl. CTpOeHUE 31EKTPOHHBIX
obosouek atoMoB TepBbIX 20 XuMHUYeCKUX dleMeHTOB Ilepumommyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO JIEMEHTA IO €ro MoJ0KeHuto B [leproanyueckoit
cucreme /1. 1. Meneneena.

3aKOHOMEPHOCTH M3MEHEHUs PaInyca aTOMOB XUMHUUYECKHUX DJIEMEHTOB, METAITHYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [leprognyeckoro 3akoHa u Ileproguveckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB
JUIs pa3BUTHS HayKU U NpakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.

Xumuaeckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucieHusi. OKUCIUTETLHO-BOCCTAHOBHUTENIbHBIC peakiuu. [Iporiecchl oKucieHus
Y BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3YyYeHHE 00pa3IloB BEIIECTB METAILIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA
C pacTBOpaMHM KHCIOT M ILIEJIOYEH, IPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPUMEPHI
OKHCTUTEIbHO-BOCCTAHOBUTENBLHBIX PEAKIHM (TOpeHre, Peakiuy Pa3oKeHHs], COSUHEHNU).

Mestcnpeomemnwie ceasu



Peanmu3zanus MeXMIpeMETHBIX CBSI3€H MPH M3YyYCHHH XUMUU B § KIIACCE OCYIIECTBIISACTCS
Yyepes3 UCIOJIb30BAHKE KaK OOIINX eCTECTBEHHO-HAYYHBIX OHATUN, TaK U MOHSITHH, SBISIONINXCS
CUCTEMHBIMHU JIJISl OTJEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO011re ecTeCTBeHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (DaKT, rUMoTe3a, TeOpHs, 3aKOH, aHAJIN3,
CUHTE3, KIacCHU(pUKaIuUs, NEPUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHE, MOJIENb, SIBJICHUE.

®dusnka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUI, W30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, JSJIEKTPUYECKUN 3apsl, BEUIECTBO, TeJI0, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, CoHIIC.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, [TOJIE3HBIE HCKOMIAEMBbIE,
TOTUIMBO, BOJTHBIC PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasi peakusi

ITlepuognuecknit  3akoH. Ilepuoguueckas cucrema XHMHYECKHUX 2JJI€MEHTOB [l
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPHOIOB, Kajlds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [lepronyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHYECKON CBS3M. THIBI KPUCTAJUNIMYECKUX PEIIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccugukanus m HOMEHKJIAaTypa HEOPraHMYECKMX BEIIEeCTB. XHMHYECKHE CBOMICTBa
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHHH, TeHEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XUMHYECKUX peakUui M0 pa3IMyHbIM MpHU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEIIOBOMY 3((DEKTY, IO U3MEHEHUIO CTENICHEH OKMCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 110 OOpaTUMOCTHM, IO Y4YacTHIO KaTajau3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonsate o ckopocTn XxuMH4eckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOpPATHUMBIX
XUMHUECKHX peakiusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnyeckom paBHOBeCHH. DaKTOPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON
peaKuy 1 MoJI0KEHHEe XMMHUYECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU, JJIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO/1a HJIEKTPOHHOT 0 OanaHca.

Teopust PMEKTPOJUTHUUECKON TUCCOUMAIUU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHU3M JMCCOLMAIINH BEIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOH CBsA3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakumu noHHoro oOMeHa. YcIOBUsI MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KHCJIOT, OCHOBAHWW M COJIEH B CBETE
IpeCTaBIeHUH 00 3JIEKTPOTUTHUYECKON auccorranuu. KadyecTBEHHbIE peaklIUd Ha HWOHBI
[TonsiTHE O THIPONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENISAMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, MCCIEIOBAaHUE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOIECCA THCCOILMALUN
KHCIIOT, IIeJ04el 1 coJiel (BO3MOKHO HCIIOIb30BAHNE BUJICO MAaTEPHUAJIOB), IPOBEACHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs pPeaKUuii MOHHOro oOMeHa (oOpa3oBaHHE oOcajka,



BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OIMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKlUUi (TOpeHHEe, PeaKluu Pa3IoKEeHUs, COCAUHEHUs), paclio3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAueCTBEHHBIX peakUWii Ha MOHBI, pELIEHUE
9KCIIEPUMEHTANIBHBIX 3a7a4.

HemeTauibl U MX cOeJUHEHHS

OO6mass xapaktepuctuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
crernieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
miesouyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIY4YEHHUE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpOBOAOPOIa Ha OPraHu3M 4esnoBeka. Baskuei e Xia0puabl
U MX HaXO0XJIEHUE B IPUPOJIE.

OO6mas xapaktepuctuka dmeMeHToB VIA-rpynmbl. OCoOCHHOCTH CTPOCHUST aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3MYECKHE CBOMCTBA IPOCTHIX BEIIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHMHUYECKHe CBoOMCTBa. OKCHABI CEpbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oO1mIMe Kak MpeIcTaBUTeIsl Kjiacca KUCIIOT U CrielupuIecKue). XMMUIECKHE PEaKIuu, JISKaITue
B OCHOBE IIPOMBILIUIEHHOTO CIIOc00a MOTy4YeHus CEpHOM KUCIOThI. [IprMeHeHnne cepHoi KUCIIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHasi peakuus Ha cyiabdar-uoH. HaxoxneHnue cepbl u eé
COeIMHEHUH B mpupojae. XUMHUUYECKOE 3arpsI3HEHHE OKPYKAIOLIEH Cpelibl COSTUHEHUSMU CEpPbI
(KHCTIOTHBIE 0K/, 3arPS3HEHUE BO3yXa U BOJJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHHS.

OOmass xapakTepucThuka 3neMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTEMEHH OKHCICHHs. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE W
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSTMHEHUSAMH a30Ta (KHUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, dpuznueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3nueckne M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B kauecTBe
MUHEPATBHBIX YIOOPEHU.

OObmast xapaktepuctuka 3i1eMeHTOB [VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJepo/, allFIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHUE B
npupoze, pusnueckue U XuMu4eckue cBoicTBa. Ancopouus. KpyroBopot yrieposaa B mpupo/e.
Oxkcuppl yriaeposaa, ux pU3NYecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbl,
NOJydeHHEe U MpPUMEHEHHE. DKOJOrMYeCcKue MpoOsIeMbl, CBA3aHHbIE ¢ oKkcuaoM yriepozaa (IV),
TUIO0TE3a TI100aIbHOTO TMOTEIUIeHHUs KJIMMaTa, MapHUKOBBIM 3PQeKT. YroibHas KHCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauectBeHHas
peaxiusi Ha KapOooHaT-HOHBL. Vcnonap3oBanne kapOOHATOB B OBITY, MEIULIMHE, TIPOMBIIIIEHHOCTH
U CEJIbCKOM XO3SIMCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX YIiiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, TaHOJ, IJIMLEPUH, YKCYCHas KuciaoTa). [IpupoiHbie HCTOUHUKU
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (OeH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTU. [IoHSATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: >KUpaX, OelKax,
yriaeBolax — M HMX POJM B JKU3HU dYelloBeKka. MaTepuanbHOE €JUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemunii, ero ¢usnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE W TPUMEHEHUE.
Coenunenuss kpemuusi B mpupone. OOmme mpencraBienus o0 okcuge kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATBI, KX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme



CTPOUTENIbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, jxene300eToH. I[IpoGmembl
0€30MMacHOr0 UCMOJIb30BaHMUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenn:

U3y4yeHHue 00pa3ll0B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHMCIIOTBI, IPOBEIACHHE
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxkaromue (uU3MYecKue U XUMHUYECKHE CBOICTBA raJlorT€HOB M UX COCAMHEHUH (BO3MOKHO
WCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOPUAOB (TaJOTEHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl W €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpouecca OOYIJMBaHHUS — caxapa IOx  JeicCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHE XUMHUUYECKUX CBOWMCTB pa30aBICHHOW CEpHOMU
KHCJIOTHI, TIPOBEJICHHE KaYyeCTBEHHOW peakIMM Ha Cyiab(paT-WOH M HaOJIOJCHHE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YIOOpEHHIA,
MoJlyueHue, coOupaHue, pacro3HaBaHWE W U3YUYEHHE CBOWMCTB aMMHaka, IPOBEICHHE
KaueCTBCHHBIX PEaKIUii Ha HOH aMMOHUS U (ocaT-noH U U3YICHHUE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEpPUAIIOB), H3Y4YEHHME MOJENeH KpPUCTAIUIMUECKUX pEIETOK anMmasa, rpadura,
dbymiepeHa, 03HAKOMIIEHUE C TPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHUe, COOMpaHne, paclio3HaBaHUE M H3yYCHHUE CBOMCTB
VIJIEKUCIIOro Tra3a, MpPOBEACHHME KAueCTBEHHBIX pPEakIuil Ha KapOOHAT W CHJIMKAT-UOHBI H
W3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIIMEH CHIMKATHON
MIPOMBINIJICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasuibl U UX
COETUHEHUS.

MeTta/libl M UX COeAMHEHUS

OO0m1as xapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHU U UX TOJIOKEHHS
B llepnoanueckoin cucreme xumuuyeckux asneMeHToB Jl. M. MenneneeBa U CTpOCHUS aTOMOB.
Crpoenue metayoB. Meraminueckas CBA3b M METajUIMYecKash KpHUCTaJUIMYECKas pEIIETKa.
ONEKTPOXUMUYECKUN Pl HampspkeHUHM MertauioB. Du3nyecKkne W XUMUYECKHE CBOMCTBA
MeTayioB. O6mue crnocoOsl moyydeHus MetanioB. [IoHsATHE O KOPPO3UK METaJIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIpUMEHEHNE B OBITY U TPOMBIIINIEHHOCTH.

[[{enounble MeTalIbI: MOJ0KEeHUE B [leproanyeckoil cuctemMe XMMUYECKUX 3JIeMEHTOB /1.
W. MenneneeBa, cTpo€HHE HUX aTOMOB, HaxOXJAeHUE B mpupoje. Ousnueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [IpumeHnenue
MIEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[[{enouno3emenbHbIE METAIBI MATHUM U KaJIbLIMIA: 1To0KeHue B [lepuonnueckoii cucreme
xumudeckux snemeHtoB [[. M. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXIEHUE B TPHUPOJE.
®du3nyeckue U XMMHUYECKUE CBOMCTBA MarHusl M Kajublivs. BakHeillne coelUHEHHsS Kaablus
(oxcua, TuapoKcHI, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreMe XUMHUYECKUX d3JIeMEHTOB /Jl.
U. MenneneeBa, CTpoeHHE aTOMa, HaxX0XKeHHE B pupoje. Pu3nyeckue U XUMUYECKUe CBONCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH 1A AITFOMUHHUSL.

Kenezo: mnonoxenne B Ilepmoguueckoil cucremMe XHUMHUYECKHX 23yeMeHTOB /I
N. MenpeneeBa, CTpo€HHE aTOMa, HaX0XIeHHE B ipupoae. Pu3nueckue U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xemesa (III), ux cocraB, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IkKcnepumenm:

03HAKOMJICHHE ¢ 00pa3IaMy METAIIJIOB U CIUIABOB, HX (PHM3NYECKUMH CBOMCTBAMH, H3y4ECHUE
PE3yIBTATOB KOPPO3UHU METAILIOB (BO3MOXKHO MCIOJIB30BAHNE BUICOMATEPHATIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHMJIa KalbIlUsi M HATpus C BOJOM (BO3MOXHO UCIOJIb30BAaHUE
BUJICOMATEpHUAJIOB), HCCIEIOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs JKee3a B
Kucopoie  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS



KAueCTBEHHBIX pEaKlMi Ha MOHBI: MAarHus, Kajablus, aJllOMUHUS, LUHKA, xene3a (1) u xenesa
(IIT), menu (II), HaGmrOIeHWE W ONMKMCAHKWE TPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U TUIPOKCU/A LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIme MEeTalljibl U UX COCIMHEHUS.

XuMHs 4 OKpPYsKaIas cpeaa

BemiectBa 1 Marepualibl B MOBCEJHEBHOM KU3HU YEJIOBEKA. be30macHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax U
OTpPaBJICHUSIX.

XUMHYeCcKOe 3arpsi3HeHUE OKpY Karolleill cpebl (MpeaenbHas A0MycTUMas KOHIEHTpaIus
Beriects, qaiee — [1/IK). Ponb XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIE MATEPUATIBI).

Mescnpeomemmnuie ceazu

Peanuzanust MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCyIIECTBIISETCS
Yyepe3 UCIOIB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBeHHO-HaYYHbIE TIOHSTHS: HAYYHBIH (akT, TUNOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CHUHTE3, Kiaccu(duKanus, TMNePUOJUYHOCTh, HAOIIOICEHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepHAIIbI.

®usuka: Marepusi, aroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHI, H30TOIBI,
PaAMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUI 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAILTHYECKAasl PeIIETKA, CIUIaBbl, (PU3NUEeCKHe BETUYUHBI, €TMHUIIBI
WU3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HBIE UCKOTIaeMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4yHOCTHBIE PE3YJIbTATBl OCBOCHHUA TIPOTpaMMbl OCHOBHOI'O OGH.[GTO 06pa3OBaHI/IH
JOCTHUTarOTCA B XOA€ 06y‘IeHI/I$[ XHUMHUU B €IUHCTBE yqe6H0171 M BOCIIMTATEIbHOU JCATCIIBHOCTU B
COOTBCTCTBUHA C TpaAUIIMOHHBIMHA pOCCHfICKPIMPI CONUOKYJIbTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHBIMU ICHHOCTSAMU, IMPUHATBIMU B O6H.[€CTB€ npaBujIaMl U HOpMaMM NOBCJACHUS U
CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAHUS, CAMOPAa3BUTHUA U COUAIU3alluN OGy‘-IB.IOIlII/IXCH.

JIM4yHOCTHBIE pe3yibTaThl OTPAKAOT TOTOBHOCTH 06yqa101u1/1xc51 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX HOCHHOCTHBIX OpI/ICHTaLII/Iﬁ U paClIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B HaCTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HaAYYHOMY
HACJICUIO, TIOHMMAHUS 3HAUEHUs XMUMHYECKOW HAyKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,



CHOCOOHOCTH BIIAJIETh OCTOBEPHON HH(OpMAIUE 0 MEPeAOBBIX TOCTHKECHUSAX U OTKPBITHAX
MHPOBOM M OTEYECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOHCTBE
MHpa 1 001IecTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS

MPEJACTABICHUS O COLUMAIBHBIX HOPMAaX M MPABWJIAX MEXJIMYHOCTHBIX OTHOLICHHUH B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOU M JPYrUX BUJIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM NI€ATEIbHOCTH NPHU BBHINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3aJa4, BBHIOJHEHUU
XUMHUYECKHUX dKCTICPUMEHTOB, CO3/IaHUU YIEOHBIX MPOCKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOILIM B TMpoliecce 3TON y4eOHOUM JesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHUE U MOCTYIIKM CBOMX TOBAPUIIEH C MO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEICTBUM IMOCTYIKOB;

3) IEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE  MPEACTABJICHHS O  BEHIECTBE M  XHMHUYECKOW  peakivd,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIOIINE OCHOBY JUIS
IMOHUMaHus CyIIHOCTH HaquOﬁ KapTUHBI MHpPa, TPECACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOJHON CPEIOid, O POIU XUMHUU B MO3HAHUH
ATUX 3aKOHOMEPHOCTE;

IIO3HABATEJIbHBIC MOTHUBBI, HAIIPABICHHBIE HaA IIOJyYEHUE HOBBIX 3HAHMM 110 XHWMMH,
HEoOXoauMBble Ul OOBSCHEHMs HaOJI0JaeMbIX IPOLECCOB U SBJICHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEpaTypoM, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBAaMHU
MH(OPMALIMOHHBIX TEXHOJIOTHU;

WHTEpPEC K OOYUYEHHIO U TO3HAHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOW U HMCCIIEIOBATEIBCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00y4YEeHHS B TajbHEHIIEM;

4) popMupoBaHUsI KYJAbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 310POBBIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsT aJKorojisi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30MacHOCTH NP 00PALEHUHN ¢ XUMHUYECKUMH BELIECTBAMU B ObITY U pealbHOMN KU3HHU;

S) TPy/10BOr0 BOCIIUTAHUSA:

UHTEpEC K NMPAKTHUECKOMY M3YyUEHHIO Npodeccuii U TpyAa pa3IuuHOro pojia, yBaKeHHE K
TPYIy U pe3yJapTaTaM TPYAOBOH AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS PEIMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIH BHIOOP MHAMBHUIYaTbHOH TPAaeKTOPUH MPOIOJIKEHHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHEeImHOW Mpo(ecCHOHANBHONW JESITEeIbHOCTH W Pa3BUTHUSA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MIPO(ECCUOHAILHON CPEeAE;

6) IKOJIOrH4eCcKOro BOCIIUTAHMS:



9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOILIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTU 3JI0POBOr0 M 0e30macHOro odpasa »KU3HU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIIKX 370POBbIO U KU3HHU JIOJEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, [10JIy4aeMble [TPU U3YUEHUH XUMUHU, U1 PELICHUS 3a/1a4,
CBA3aHHBIX C OKPYXKAIOWEH NPUPOJHONW CPENOH, I IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJBTYpBI, OCO3HaHUS TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTe WX peIieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILIUICHUS, YMEHHUsI PyKOBOJCTBOBATHCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe merampeaMeTHBIX pe3y/IbTAaTOB BBIAEISAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIINI, TUNOTe3a, (akT, cucrema,
IpoIecC, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (hOpMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM Hay4YHOH KapTHMHE MHpa, U YHUBEpCalbHble yyeOHble AEUCTBUS (IIO3HABATENIbHBIC,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOPbIE OOECIeYnBaOT (POPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOMN 1eATEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
Bba3oBbie Jornyeckue geiicTBUA:

YMCHHSA HCIHOJIB30BATh HpI/IéMH JIOTUYCCKOr0o MbINUJICHUA TIpU OCBOCHHU 3HAHUM:
PAaCKpbIBATH CMBICII XUMHWYCCKUX MOHSATUHI (BBI,Z[CJ'I}ITB HX XapaKTCPHbIC IPU3HAKU, YCTAHABJINBATH
B3aUMOCBA3b C IOPYyruMu HOHSITI/HIMI/I), UCIIOJIB30BaTh IIOHATHUA AJIA OOBSICHCHHUS OTACIBHBIX
q)aKTOB u HBHCHHﬁ, BH6I/IpaTL OCHOBAHUA U KPUTCPUU JIA KJIaCCI/ICI)I/IKaLII/II/I XUMHNYCCKHUX BCUICCTB
N XUMHYCCKHX peaKHHfI, YCTaHAaBJIMBATb NPUYNHHO-CIICACTBCHHBLIC CBA3U MCKIY 00beKTaMHU
HU3YUCHUA, CTPOUTH JIOTUYUCCKHUEC PACCYKIACHUS (I/IH,ZLYKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I),
J€J1aTh BBIBO/IbI N 3aKJIFOUCHU S,

yYMEHHE NMPUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3oBBIBATH HIMPOKO
IIPUMEHSIEMbIE B XMMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4eckass (GopMylna M ypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHHH Y4eOHO-
MIO3HABATENIBHBIX 3a/1a4, C Y4ETOM OSTHUX MOJEIbHBIX MPEJACTABICHUN BBIABIAT U
XapaKkTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKUX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHbIE CBSI3U U
[IPOTUBOPEYUS B U3YYaEMBIX IIPOLECCAX U ABJICHUSIX.

Ba3oBble ucciienoBatTe/bCcKe 1eicCTBUA:
YMEHHE HCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS, a
TAKXKXE€ B Kad€CTBEC OCHOBBI IJIsd (I)OpMI/IpOBaHI/IH THUIIOTC3bI II0 HpOBepKe HpaBI/IHI:HOCTI/I

BBICKA3bIBAECMBIX CY)K,HGHHﬁ;

MpUOOpETEHUE OMbITa MO IUIAHUPOBAHMIO, OPraHU3ALMU M MPOBEICHHUIO YUYEHHYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTEIILHO MTPOTHO3UPOBATH €TI0



pe3ynbTaT, (OpMyIUpOBaTh OOOOIICHHS M BBIBOJLI IO pE3ylibTaTaM IPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pa6Gora ¢ undopmaunmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIMIO PA3INYHBIX BUOB
1 GOpM MPEACTABICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XUMHUYECKOT'0 COJIepKaHus, CIIpaBOYHbIe TocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE IPUMEHSATh Pa3JIMIHbIC METOJBI U 3aIIPOCHI TIPU TIOUCKE M 0TOOpe MH(pOpMAIH 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMIOTHCHHS YI€OHBIX U TIO3HABATEIHHBIX 33724
OIPENEIEHHOrO THUIA, MPHOOPETCHUE OIbiTa B 00JAaCTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCITOJIb30BAHUS PA3TMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (QOpPMY TIpEACTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4d HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B TMpoIlecce y4eOHOW M UCCIIe0BATEIbCKOM
JESTSIIbHOCTH HH(POPMAIINIO O BIMSHUN MTPOMBIIIJICHHOCTH, CEIIbCKOTO X03SIICTBA M TPAHCIIOPTA
HA COCTOSIHHE OKPYXKAIOIIe MPUPOIHON CPEIbl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHHs 3aJlaBaTh BOMPOCHI (B XOjA€ Auanora U (WiIU) IUCKYCCHU) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABIIATH MMOJTYYCHHBIC PE3YJIbTAThI IO3HAaBaTEILHOU JACATCIIbHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlMI0 Pe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
SKCIIEpUMEHTa (71a00paTOPHOTO OMbITA, JaO0OPATOPHON pPadOTHl MO WCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yMeHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOI MO3HaBAaTEIbHOU U
HCCJIEIOBATENILCKON NIeATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
00X WHTEPECOB W COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
MITYPMBI», KOOPJUHAIIUS COBMECTHBIX JEHCTBUM, OMPEIeTICHINE KPUTEPUEB M0 OIIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepcaJlbHbIe y4eOHbIe 1eCTBHA:

YMEHHUE CaMOCTOSITEIIEHO OIPEENSATh LEeNN JNeTeTbHOCTH, JIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOoiee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TT03HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JCHCTBHI IIPU BHITTOJIHEHUH 3a/IaHU T
c y4€TOM TOJy4YCHHs HOBBIX 3HAHWUH 00 W3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSX,
OIICHUBATh COOTBETCTBHUE MOTYYCHHOTO PE3ybTaTa 3asBICHHON ILIeJH, YMEHHE UCIIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITPe/IaraeMble B YCJIOBUU 3aaHUH.



INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yabTATOB MO OCBOEHHIO 00S3aTENBHOTO COACpIKAHMUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHOH pabouell IMporpamMMoM, BBIIENAIOT: OCBOEHHBIE
0o0y4aromMMHUCsT HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeIMETHON 00s1acTH «XUMHS», BUABl JESATEIBHOCTH IO IOJIYYEHUI0 HOBOI'O 3HAHHUA, €ro
UHTEPIpEeTaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOydenus B 8 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE IOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUN: aTOM, MOJEKYJa, XMMUYECKAN DJIEMEHT,
IPOCTOE BEIIECTBO, CIOYKHOE BEILIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELLIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi 01 XUMHUYECKOrO 3JIEMEHTa B COCJUHEHUHU, MOJIAPHBIM 00BEM, OKCHI, KUCIOTa,
OCHOBaHHUE, COJb, 3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XMMMYECKas peaxkuus,
KJaccu(uKalus peakiid: peakluu COeIMHEHUs, peaKUH Pa3JIoKEHHs, PEaKLUU 3aMelIeHus,
peakiu 0OMeHa, 9K30- M YHJOTEPMUYECKHE PEaKINH, TeIUIoBoH 3 dekT peakun, sapo aToma,
JJIEKTPOHHBIN CJION aroMa, aTOMHasi OpOMUTalb, paJuyc aToMa, XUMHUECKas CBs3b, MOJSIpHAs U
HENoJIsipHasi KOBAJIEHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KATHOH, AHHOH, PacTBOpP, MaccoBasi A0
BeIleCTBa (IIPOLICHTHAs! KOHLIEHTPALHsI) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TOHATUN U IPUMEHSATH 3TU HMOHSITUS NIPU
OINMCAHUU BEUIECTB U UX NIPEBPALLECHUI;

UCIIOJIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUJISl COCTaBJ€HHsSI (OpPMYJ BEIIECTB W ypaBHEHUU
XUMHUYECKHUX PEAKIIUIL;

OTpEeeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX, MPUHAIIECKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
coeuHeHuH no GopmysamM, BUJ XUMUYECKOH CBsI3M (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpsiBaTh cMbich [lepuoanueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH TOHUMAaHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJIEMEHTOB OT UX TIOJOXKEHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUsI MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOIaJipo;

ONMCHIBATh U XapakTepu3oBaTh TabMuuHyro Qopmy Ilepuoanueckoil cucTeMbl XMMHUYECKHUX
AJIEMEHTOB: PA3JIMYaTh MOHATHUS «TJIaBHas moArpymnna (A-rpymnmna)» u «modouHas noarpynmna (b-
rpynma)», Majible U OOJbIINE MEPUOIbl, COOTHOCUTH 0003HAUEHHU S, KOTOPbIE UMEIOTCS B TaOiulie
«Ilepnonnueckass cucreMa XuMuuyeckux odnemeHToB J[. . MenzneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjpa, oliiee
YHCIIO AJIEKTPOHOB M PACHPEEIIEHNE UX 0 dJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHUE 3JIEMEHThHI, HEOPraHUYEeCKHe BEIIeCTBAa, XUMHUUECKHE peaKluu
(10 YUCITy ¥ COCTaBY YYacTBYIOIMX B PEAKIIMU BEILECTB, MO TEMIIOBOMY 3P HEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB DPA3JIUYHBIX KJIACCOB,
MOTBEP>K/1asl ONIMCAaHUE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX
peaKuuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXKHOCTH
IIPOTEKAHNS XMMHUYECKUX IPEBPAILECHUN B PA3JINYHbIX YCIOBUSAX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa MO0 (POpMyJI€ COEIMHEHMs, MAacCOBYIO [JOJI0 BEIIEeCTBAa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU pEaKIIvH;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHECHHUE,
00o0011eHne, CUCTEeMATH3AIIHIO, KJIAaCCU(UKALIUIO, BHISIBICHUE IPUYUHHO-CIICICTBEHHBIX CBSA3EH —



AJid U3Yy4CHUA CBOICTB BCIIECCTB U XHUMHUUYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTObI
NO3HAHMS — HAOJII0ICHUE, U3MEPEHHE, MOJICTHPOBAHIE, IKCIIEPUMEHT (peabHbINA U MBICJICHHBIN );
CII/IOBATh MPaBHJIAM IOJIb30BaHUsI XUMHUYECKOHN MOCYI0H M J1a00paTOPHBIM 000PYIOBaHUEM, a
TAK)Ke MPaBUJIaM OOpAIllEHHs C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIUSAMHE 10 BBITOJHEHHIO
7a00paTOPHBIX XMMUYECKHUX OMNBITOB IO TOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJia M KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpEACIEHHOW MaccOBOHM gouieit
paCTBOpéHHOFO BCIICCTBA, IUNIAHUPOBATH W MPOBOAHUTH XHMUYCCKHUC OKCIICPUMCHTLI I10
paclO3HABAHUIO PACTBOPOB IHEJIOYCH M KUCIOT C TOMOIIBI0 HHIUKATOPOB (JIAKMYC,
beHondranenH, METHIOPAHXK U IPYTHE).

K kxoHiy oOydenus B 9 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMbBICJ OCHOBHBIX XMUMHMUYECKUX MOHITHI: XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTUOH, AaHWOH, NPOCTOE€  BEUIECTBO,  CJIOXHOE  BEIIECTBO,  BAJEHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb OKHUCIICHUS, XHMHYECKas peaklus, XUMUYECKas CBs3b,
TEIUIOBOM 3P PEKT PeaKIiu, MOJIb, MOJIIPHBIH 00BEM, PACTBOP, AJICKTPOJIUTHI, HEAICKTPOJIUTHI,
3JICKTPOJIMTUYECKAS] JUCCOIMAIIUS, PEaKIMK HWOHHOTO OOMEHa, KaTau3aTop, XHMHUYECKOe
paBHOBecHE, OOpaTUMbIE U HEOOpATUMBbIE PEAKIIMH, OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTEb, BOCCTAHOBHUTEINIb, OKHCICHHE M BOCCTAHOBJICHHE, a/UIOTPOIHs, aM(pOTEPHOCTb,
XUMUYECKasi CBs3b (KOBAJEGHTHAs, HOHHAs, METAJUIMYECKas), KpHUCTANIMYECKas peméTka,
KOpPpO3Usl METAIOB, CIUIAaBbl, CKOPOCTh XHWMHUYECKOM pEeaklUuH, NpPeIeiabHO JONyCTUMAas
koHueHrpauus [I/IK Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHIATHI U IPUMEHSTh 3TH MOHATUA NIPU
OINMCAHUM BEILIECTB U UX MIPEBPALICHUI;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [IJIsl COCTaBJeHHsS (OpPMYT BEIIECTB W ypaBHEHUN
XUMHYECKHUX PEaKIUii;

ONPEAENATh BAJCHTHOCTh M CTENEHb OKUCIECHUS XMUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX
pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K OINPEICTEHHOMY KJIAcCy COEAUHEHHUH I10
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsi]] MOHA MO0 XUMHUYECKOH (opmyse, XxapakTep Cpelbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIUHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BELIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenaeneeBa u JI€MOHCTPUPOBATH €r0
MOHMMAaHUE: OMHCHIBATH M XapaKTepu3oBaTh TabnuuHyro Qopmy Ilepromudeckoil cuCTEMbI
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHAs moAarpynna (A-rpymma)» U «ImoOodHas
noarpynna (b-rpymma)», mansie U OONBIINE TEPUOABI, COOTHOCUTH O0O3HAUYEHUS, KOTOPHIE
UMEIOTCS B TIEPHOJUYECKON TaONWIle, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsi1 sAApa, 00IIee YUCIIO JIEKTPOHOB B paclpe/ie]IieHUue UX 10
AIIEKTPOHHBIM CIIOSIM), OOBSCHATH O0IIKE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB JIEMEHTOB U
UX COCIMHEHUHN B Mpejenax MajblX MEPUOJOB W TJIaBHBIX MOJATPYIMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUITUPOBATh XMMHYECKUE AJIEMEHTBI, HEOPTAHNUECKUE BEIECTBA, XUMUUECKHE PEAKITUN
(110 YKCITY ¥ COCTaBYy yYaCTBYIOIIUX B PEAKIIH BEIIECTB, IO TETIOBOMY 3D (DEKTy, 10 U3MEHEHHIO
CTeTNeHel OKUCTIEHUS XUMUYECKUX JJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OO0IIHME U crenu(UUecKne XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEIIECTB, MOATBEPKIAsi ONMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX YpaBHEHUI
COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUI;

COCTaBJIITh YPAaBHEHUS JIEKTPOIUTUUECKON TUCCOMAIIMN KUCIIOT, IIEJI0YE U COJIeH, TOJTHBIE 1
COKpaIIEHHBIC YPaBHEHHS PEAKIMI MOHHOTO OOMEHA, YPaBHEHUS PEaKIIHMid, MOATBEPKIAOIINX
CYIIECTBOBAaHME F€HETUYECKOMN CBSI3M MEXKIY BEIIECTBAMH PAa3JIMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIUTEIIBHO-BOCCTAHOBUTENBHBIX PEAKLIMI ITOCPEACTBOM COCTABIECHHUS
3JIEKTPOHHOTO OajaHca ATHX PEaKIIHiA,



IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;

BBIUNCIISATh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEHTa IO (hOpMyJie COEIMHEHMs, MAacCOBYIO [JOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvH;

coOuro/1aTh MpaBUIIa MOJb30BaHHUSI XUMHUECKOW MOCYA0H U 1a00paTOpHbIM 000pyIOBaHUEM, a
TaKXKe MpaBUia OOpPAIICHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH 1O BBIITOJIHEHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMmaka U yrieKucioro rasa);

IPOBOJIUTh pPEaKLUUH, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAB pa3jIM4YHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHI-, MOAMI-, KapOoHat-, docdar-, cunmkar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHMA M  MOHBl M3Y4YEHHBIX  METaJJIOB,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIE ONEpallMi MBICIUTENbHON JIESTEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CHCTEeMAaTU3AINI0, BBISIBJICHUE MPUYUHHO-CICJCTBEHHBIX CBS3€H — I M3y4CHHS
CBOWCTB BELIECTB M XUMHUYECKUX PpEaKIHUil, €CTECTBEHHO-HAayyHble METOJbl IO3HAHUA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INIAHUPOBAHUE

8 KUIIACC
Ne HaumenoBanue pasnenoB v TeM MPOrpaMMbl KonuuectBo yacos OnexTpoHHbIE (IU(POBEIE)
wn Bcero| KonTpoabHbie IIpakTHueckue 00pa3oBaTeBHbIC pecype!
paboTsI paboTsr
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
1.1 | Xumust — BaxkHas 00JIaCTh €CTCCTBO3HAHUS U TPAKTHYCCKOMN 6 2 [[BubmmoTeka LIOK
NeITEILHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c¢]]
1.2 |BemecTBa 1 XUMUYECKUE PEAKIIUU 27 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c¢]]
Hroro no pasneny 33
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 |Bosnyx. Kucnopon. [Tonsatue o6 okcuaax 8 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c¢]]
2.2 |Bogopon. IloHaTHe 0 KHCIOTaX U COMSIX 9 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c¢]]
2.3 |Boga. PactBopsl. [ToHsiTHE 00 OCHOBaHMSX 6 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41837c¢]]
2.4 |OCHOBHBIE KJTACCHl HEOPTAHUYECKUX COCTMHEHUI 18 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c¢]]
Hroro no pazaeny 41
Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoauyeckas cucreMa xumudeckux 3j1eMeHToB /[, . MenaeneeBa. Ctpoenue aTomoB. XuUMHYeCKAasi CBSA3b.
OxHcIuTEeIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN
3.1 |[lepuognueckwnii 3akoH u [leproanyueckas cucteMa XUMHUIECKUX 11 [[bubmmoteka [IOK
sanemenToB J[. . MenpaeneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c¢]]
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Ne HaumenoBanue pasenoB v TeM MPOrpaMMbl KonuuectBo yacos OnexTpoHHbIE (IU(POBEIE)
wn Bcero| KonrtponbsHbie [IpakTnueckue 00pa30BATEILHBIC PeCypCb!
paboTsI paboTsl
3.2 | Xumudeckas cBsi3b. OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIC peakuu | 15 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c¢]]
Wroro no pazneny 26 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41837c¢]]
PesepBHOE Bpems 2 |BBenuTe 3HaueHue| BBeauTe 3HaueHue | [ [ bubmmoreka [IOK
https://m.edsoo.ru/7f41837c¢]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 5
9 KUIACC
No HanmenoBanue pa3acyioB U TEM IMPOTpaMMBbI KomanuecTBo yacos SHGKTpOHHLIe (HI/I(I)pOBI)Ie) 06pa3OBaTeJH:HI>Ie
wn Bcero| KoHTpoinbHbIE IIpakTueckue PeCypent
paboTEI paboTh
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peakKuu
1.1 |TloBTOpeHHe U yriayOlieHue 3HAaHUH OCHOBHBIX pa3ZIelioB Kypca 8 5 1 [[bubmuoteka [IOK
KJIacca https://m.edsoo.ru/7f41a636]]
1.2 |OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKHX PEaAKIIHA 4 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
1.3 | DnexTpoauTHIecKas TUCCONUaIsl. XUMHICSCKHE PEaKIuU B 8 1 1 [[BuGmmoTtexa IIOK
pacTBopax https://m.edsoo.ru/7t41a636]]
Hroro mo pazueny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHHEHUS
2.1 |OOmas xapakTepUCTUKa XMMUYECKHUX 371eMeHTOB VIIA-rpymmsl. 4 1 [[bubaunoreka [IOK
T"ajmorensl https://m.edsoo.ru/7f41a636]]
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Ne HanmenoBanue pa3aeiioB U TEM NpOrpaMmbl KomnuectBo yacos 3HCKTpOHHLIe (III/I(i)pOBI)Ie) O6paBOBaTeJ'II)HLIe
n/m pecypcesl
Bcero| KoHTpoinbHbIe IIpakTueckue
paboTEI paboTHI
2.2 |OO0mas XxapakTepuCTHKa XUMUIECKUX AIeMEHTOB VIA-Tpymimbl. 6 [[bubmmoTeka [TOK
Cepa u e€ coenuHeHUs https://m.edsoo.ru/7f41a636]]
2.3 |OOmIast XapaKTepUCTUKA XMMUYECKHUX 3JIEMEHTOB V A-TpyIIIibl. 7 1 [[bubmuoteka [IOK
Azot, dpochop u ux coennHEHHUS https://m.edsoo.ru/7f41a636]]
2.4 |OOmras xapaKTepUCTHKa XUMUYECKHX 3JIeMeHTOB [V A-rpymnmsbl. 8 1 2 [[bubmuoteka [IOK
Yraepos u KpeMHUM, U KX COSTUHEHUS https://m.edsoo.ru/7f41a636]]
Wroro no pazneny 25
Pa3nen 3. MeTasibl 1 UX COeIMHEHHUS
3.1 |OOmue cBOMCTBAa METAJLIOB 4 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
3.2 | BaxkHeHIIMEe METAJIBI K KX COCIMHCHUS 16 1 2 [[BubmmoTtexa IIOK
https://m.edsoo.ru/7f41a636]]
Wroro no pazneny 20
Pasznea 4. Xumus 1 OKpyskamomas cpeaa
4.1 |BemecTBa 1 MaTepHalibl B )KU3HH YEIIOBEKA 3 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/7f41a636]]
Hroro mo pazueny 3
PesepBHOE Bpemst 3 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

VYuyebnas nporpamma paccuutana Ha 70 gaco. Paboyas mporpamma mo Kypcy «XuMusi» B 9 Kjlacce COCTaBJICHA B COOTBETCTBHH C Y UY€OHBIM IJIAHOM,
KaJIeHJapHBIM y4eOHBIM IpaMKOM U pacnucaHueM yueOHbIX 3aHaTHi Ha 2025/2026 yueOHbIii roa 1 peanusyercs 3a 68 yacos. CokpamieHue Ha 2 Jyaca
OCYILIECTBJICHO 3a CYET PE3EPBHBIX YaCOB U MOBTOPEHUSI.
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IHOYPOUYHOE IINTAHUPOBAHUE

8 KUNIACC
No Tema ypoxka KommgectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/m Bcero| Konrtponsnsie | Ilpaktuyeckue 06pasoBaTeNbHbIE PECypChI
paboThI paboThI
I |[[TIpenmet xumun. Tena u BemecTna. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d210c]]
2 |[[Ponp xuMHH B )KM3HU YeJIOBEKA. || 1 [[bBubnuoTexa [JOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[IToHsiTHE O METOAX ITO3HAHUS B XUMUHU. ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d23dc]]
4 |[[ArperaTtHble COCTOSIHHSI BEIIECTB. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d26cal]]
5 |[[IIpaBuna TexHHKHU O€30MaCHOCTH MpU padoTe ¢ 1 [[bubmuoreka [IOK
XMMHYECKUMH BEIlIECTBaMH. || https://m.edsoo.ru/ff0d28c8]]
6 |[[IIpaktnyeckas pabora Ne 1 «I[IpaBuna paboTsl B 1 1 [[bubmnoreka LIOK
nabopaTopuu U MPUEMBI OOpAIICHHS C TA00PATOPHBIM https://m.edsoo.ru/ff0d2a6c¢]]
o0opyaoBaHHEM. ||
7 |[[YucTble BemecTBa U cMecu. CriocoObl pazaenenus cmeceit.]]| 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d2be8]]
8 |[[TIpakTuyeckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 1 [[bubmuoTeka [IOK
IpUMepe OYUCTKH MTOBApEHHOMN cosn)».]] https://m.edsoo.ru/ff0d2a6c]]
9 |[[ATOMBI 1 MOJIEKYIHL. ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 |[[Xumudeckue IeMeHThl. 3HaKU (CUMBOJIBI) XUMUYECKUX 1 [[bubmuoTeka [IOK
3JIEMEHTOB. || https://m.edsoo.ru/ff0d2eae]]
11 |[[TIpocTsie U CIOKHBIE BENIECTRA. || 1 [[BubmmoTeka [IOK
https://m.edsoo.ru/ff0d323c]]
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No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThl paboTh
12 |[[ATOMHO-MOJNIEKYIsIpHOE yUeHHE. || 1 [[bubmmoteka [IOK
https://m.edsoo.ru/ff0d350c]]
13 |[[3akOH IOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYECKas 1 [[bubmuoteka [IOK
dbopmyia. |] https://m.edsoo.ru/ff0d5230]]
14 |[[BasieHTHOCTh aTOMOB XMMHYECKHUX JIEMEHTOB. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d37fa]]
15 |[[CoctaBnenue GpopmMys IO BaJICHTHOCTH. | | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d3al 6]]
16 |[[Onpenenenue BaJIEHTHOCTH AJIeMEHTa 1o (opmyiie.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d3b88]]
17 |[[OTHOCHTENbHAsA aTOMHAs Macca. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d5708]]
18 |[[OTHOCHTENBHAS MOJIEKYJISIpHAs Macca. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d3f34]]
19 |[[MaccoBasi 40151 XUMHUYECKOTO JIEMEHTa B COeIUHEHUU. | | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d40c4]]
20 |[[PacuéTt MaccoBbIX JONEH XUMUYECKUX IIEMEHTOB. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d4290]]
21 |[[KomnuecTBo BemecTBa. Momnb. MonspHas macca. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d448¢]]
22 |[[B3anMOCBsI3b KOJTMYECTBA, MAaCChl U YHCIA CTPYKTYPHBIX 1 [[bubmunoreka LIOK
€IMHUIL BEIIECTRA. || https://m.edsoo.ru/ff0d4614]]
23 |[[Pemenue 3amau Ha Temy «Koau4ecTBO BemecTBay. || 1 [[BubmmoTexa [IOK
https://m.edsoo.ru/ff0d497a]]
24 | [[Pemenue 3amau Ha TeMy «Koau4ecTBO BemecTBay. || 1 [[BubmmoTeka [IOK

https://m.edsoo.ru/ff0d4790]]
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No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThl paboTh
25 |[[®Pu3nuecKue U XUMHUYECCKUE SIBJICHUS. X UMHUCCKHC 1 [[BubmuoTeka [JOK
peakuuu. || https://m.edsoo.ru/ff0d4c4al]]
26 |[[IIpu3Haku U ycIoBHS MPOTEKAHUS XUMUYECKUX peaKIuil.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d4ae2]]
27 |[[3akoH COXpaHEHHUsI MacChl BEIIECTB. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d4dd0]]
28 |[[Xumuueckue ypaBHEHUS. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d4dd0]]
29 |[[Pemienne XUMUYECKUX YPaBHEHUH. |] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d50d2]]
30 |[[BeruucneHus KOJMYECTBA, MACCHI BEIIECTBA MO YpaBHEHUsIM | | [[bubmuoteka [IOK
XUMUYECKHUX PEaKIuil. || https://m.edsoo.ru/ff0d4dd0]]
31 |[[Knaccudukamnmsi XUMHUECKUX PEaKINil (COeqMHEHUS, 1 [[BubmuoTexa [JOK
pas3noxKeHus, 3aMellleHus, oOMeHa). ]| https://m.edsoo.ru/ff0d4{42]]
32 |[[M. B. JlIomoHOCOB — yu€HbIi-dHIMKIONEANCT. O600menue| 1 [[bubmuoteka [IOK
Y CHCTEeMaTHh3aIlus 3HaHH. | | https://m.edsoo.ru/ff0d542¢]]
33 |[[KontpoabHas padora Nel o teme «BemecTBa u 1 1 [[bubmuoreka LIOK
XUMHUYECKUE PEaKLUm». || https://m.edsoo.ru/ff0d55a0]]
34 |[[Bo3myx — cmech ra3oB. CoctaB Bo3nyxa. Kucimopom — 1 [[BubmmoTeka [IOK
3JIEMEHT U MPOCTOE BEIIECTRBO. || https://m.edsoo.ru/ff0d5708]]
35 |[[Dusnueckue U XUMUUYECKUE CBOWCTBA Kucaopoa (peakuuu | 1 [[bubmuoteka [IOK
okuciyenus, ropenue). [Tonstue 06 okcuaax.]] https://m.edsoo.ru/ff0d587a]]
36 |[[O30H — aymoTpornHas MoAu(HUKAIKS KUCTopoa. ]| 1 [[BubmmoTexa [IOK
https://m.edsoo.ru/ff0d59e2]]
37 |[[CriocoOsI moTydeHus: KUCIIOpoa B 1abopaTopuu u 1 [[BubmmoTeka [IOK

IpoMbIIIeHHOCTH. [Ipumenenue kucnopoaa. ||

https://m.edsoo.ru/ff0d5b40]]
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No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThl paboTh
38 |[[IIpaktuueckas padora Ne 3 mo teme «Ilonyuenue u 1 1 [[bubmuoreka LIOK
coOupaHue KUCIOpPO/ia, U3yUYEHUE er0 CBONUCTBY. || https://m.edsoo.ru/ff0d5Sebal]]
39 |[[TennoBoii 3(h(PEeKT XMMHUIECKON peaKIuu, IIOHITHE O 1 [[bubmuoteka [IOK

TEPMOXHUMHUYECKOM YPaBHEHHUH, FK30- U SHJOTCPMUUECKHUX
peakuusix. ||

https://m.edsoo.ru/ff0d6342]]

40 |[[BeruncneHus 1o TepMOXUMUYECKUM YPABHEHUSIM. | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[[TomnuBo (HedTh, yroib U MeTaH). 3arpsi3HEHUE BO3/1yXa, 1 [[bubmuoteka [IOK
CIOCOOBI €ro NpeAoTBpalleHus. || https://m.edsoo.ru/ff0d664e]]
42 |[[Bomopoma — aieMeHT U MpocToe BemecTBo. Haxoxienue B 1 [[BuGmmoTeka [IOK
npupoze.|] https://m.edsoo.ru/ff0d67cal]]
43 | [[Dusznveckue u XMMHUYECKUE CBOMCTBA BOAOPO/IA. 1 [[BubmmoTeka IIOK
[Ipumenenue Bogopoaa. || https://m.edsoo.ru/ff0d67cal]]
44 | [[TToHATHE O KHCIOTAX U COJSIX.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ffOdfee2]]
45 | [[CrocoOsl momyueHus BoOpoa B JIabopaTopuu. || 1 [[BubmmoTeka [IOK
https://m.edsoo.ru/ffOdfee2]]
46 |[[[IpaxTuueckas padora Ne 4 o teme «llonyuenue u 1 1 [[bubmunoreka LIOK
coOupaHue BOAOPOJa, U3YUEHHE €ro CBOMCTB.]] https://m.edsoo.ru/00ad9474]]
47 | [[MonspHbIit 00bE€M ra30B. 3akoH ABoraapo.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad9b7c]]
48 |[[Berancienust 00bEMa, KOJTUYECTBA BEIIECTBA T'a3a 1O ero 1 [[BubmmoTeka [IOK
M3BECTHOMY KOJIMYECTBY BELIECTBA WA 00BEMY. || https://m.edsoo.ru/00ad9a50]]
49 |[[ Beruucnenus 005EMOB ra30B MO YPaBHEHUIO PEAKIIUU HA 1 [[BubmuoTexa [JOK

OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUI Ta30B.]]

https://m.edsoo.ru/00ad9cb2]]
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No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThl paboTh
50 |[[PacuéThl MO XUMHUYECKUM YpPaBHEHHSM. || 1 [[bubmmoteka [IOK
https://m.edsoo.ru/00ad9elal]]
51 |[[®Pu3nuecKkue 1 XUMHUYECKUE CBOMCTBA BOIBL. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad9ffa]]
52 |[[CoctaB ocHOoBanuii. [lonsarue 06 nuanKaTopax.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ada52c]]
53 |[[Bona xak pactBoputens. Bunasl pactBopoB. Haceimennsie un | 1 [[bubnuoreka [IOK
HEHACHIIIEHHBIE PACTBOPHI. ] https://m.edsoo.ru/00ada52c]]
54 |[[MaccoBas 10 BelecTBa B pacTBope.|] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ada342]]
55 |[[IIpakTtuueckas pabora Ne 5 o Teme «IIpuroroBnenue 1 1 [[bubmnoreka LIOK
pacTBOPOB C ONPEAETEHHON MaCCOBOM J0JIEN pacTBOPEHHOTO https://m.edsoo.ru/00ada6bc]]
BEIIECTBa. ||
56 |[[KontpoabHas pabora Ne2 o teme «Kucnopoa. Bogopox. 1 1 [[bubmnoreka LIOK
Boma».]] https://m.edsoo.ru/00ada8241]]
57 |[[Knaccudukammsi HEOPraHHUIECKUX COSTUHEHUH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ada96e]]
58 |[[Oxcuapl: cocTaB, KIaccupUKaIus, HOMEHKIATypa. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb33c]]
59 | [[XumHUecKue CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U 1 [[BubmuoTeka [JOK
aM(pOTEpPHBIX OKCHUJIOB.]] https://m.edsoo.ru/00adb486]]
60 |[[TTomydeHme OKCHIOB.]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adaab8]]
61 |[[OcHoBaHus: cocTaB, KiacCUpUKaIMs, HOMCHKIATypa]] 1 [[Pubmmoteka [IOK

https://m.edsoo.ru/00adac34]]



https://m.edsoo.ru/00ad9e1a
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No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThl paboTh
62 |[[Xumuueckue CBOMCTBA OCHOBAHMIA. || 1 [[bubmmoteka [IOK
https://m.edsoo.ru/00adaab8]]
63 |[[Ilomy4yenue ocHOBaHUHU. ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adaab8]]
64 |[[KucnoTsl: cocTaB, kiaccudukaius, HOMEHKIATypa.]| 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adae28]]
65 |[[XuMmHuecKkue CBOMCTBA KHUCIIOT. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adb076]]
66 |[[Ilomy4yenue KucnoT.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb076]]
67 |[[Conmu: HOMEHKIIaTypa u Kiaccupukanms. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad9cb2]]
68 |[[Xummueckue CBOMCTBA coJeid.]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d61c6]]
69 |[[CriocoObl momyyeHus coieil. |] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad94741]]
70 |[[IIpakTuueckas pabora Ne 6. PemieHre sKkCiepuMeHTaNbHbIX | | 1 [[bubmuoreka LIOK
3a1a4 o TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c]]
COCAUHCHMIN. ||
71 |[[T'eneTrueckas CBS3b MEXKIY KIIacCaMU HEOPTaHUIECKUX 1 [[BubmuoTeka [JOK
COCAMHCHMIA. ]| https://m.edsoo.ru/00ad9a50]]
72 | [[Pemenue ypaBHEHUI Ha CBOMCTBA KJIACCOB HEOpraHWYECKUx| 1 [[BubmmoTeka [IOK
COCIMHEHM. ] ] https://m.edsoo.ru/00ad9a50]]
73 |[[O6061eHne 1 cucTeMaTH3alus 3HaHui. | | 1 [[Pubmmoteka [IOK

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



https://m.edsoo.ru/00adaab8
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No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThl paboTh
74 |[[KonTponbHas padota Ne3 o Teme "OCHOBHBIC KIIACCHI 1 1 [[BubmuoTeka [JOK
HEOPraHWYeCKuX coeauHeHun". || https://m.edsoo.ru/00ad9ela]]
75 | [[ITepBble MOMBITKH KIAaCCH(PUKAIIMN XUMHUSCKHUX AIEMEHTOB. | 1 [[bubmuoteka [IOK
[TonsiTHe 0 rpymnnax cXoIHBIX JIEMEHTOB. || https://m.edsoo.ru/00ad9ffa]]
76 |[[OtkpoiTHe [Iepuonuyeckoro 3akoHa. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad9ffa]]
77 |[[[Tepnoanueckasi cucTeMa XMMU4YeCKUX 3yemenToB /1. U. 1 [[BubmuoTexa [JOK
Menaeneena.]] https://m.edsoo.ru/00ada52c]]
78 |[[Ilepuoabl, TpyHIbl, HOATPYIIIHL. ] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adas52c]]
79 |[[ITonoxxenue snementa B [leproandeckoit cucreme 1 [[bubmuoteka [IOK
3JIEMEHTOB. || https://m.edsoo.ru/00ada52c]]
80 |[[OcHOBHBIE CBEACHUS O CTPOCHUH aTOMOB. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ada342]]
81 |[[CocraB aToMHBIX siaep. M30TOMBL.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ada342]]
82 |[[CTpoeHHE INEKTPOHHBIX 00OIO0UEK ATOMOB DJIEMEHTOB 1 [[bubmuoteka [IOK
[lepuoanueckoii cucremsl J1. . Menneneesa. || https://m.edsoo.ru/00ada6bcl]]
83 |[[CocTaBieHne CXeM CTPOEHHUS aTOMOB. ] ] 1 [[BubmmoTeka [IOK
https://m.edsoo.ru/00ada6bc]]
84 |[[XapakTepHucTHKa XUMHUYECKOTO DJIEMEHTA TI0 €ro 1 [[BubmuoTexa [JOK
nonoxenuto B [lepuogndeckoit cucreme J[. . Menneneena.|] https://m.edsoo.ru/00ada8241]]
85 |[[3nauenue [leproanveckoro 3aKoHa JJIsl Pa3BUTHS HAYKH U 1 [[BubmmoTexa [IOK

npaktuku. 1. 1. MenaeneeB — y4€Hblid, e1aror 1
rpakJIaHuH. ||

https://m.edsoo.ru/00ada96e]]



https://m.edsoo.ru/00ad9e1a
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No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThl paboTh

86 |[[DneKkTpooTpHUIIaATEIHHOCTH ATOMOB XUMUYECKUX 1 [[bubmmoteka [IOK
3JIEMEHTOB. || https://m.edsoo.ru/00adaab8]]

87 |[[MoHHast XMMUYECKas CBSI3b.]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adaab8]]

88 |[[KoBasieHTHast HETOIApHAS XUMHYECKas CBS3b. ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adaab8]]

89 |[[KoBaneHTHas MoisipHAsi XUMHUYECKasl CBS3b. || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adaab9]]

90 |[[Merammnyeckass XUMUYECKas CBS3b. || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adaab9]]

91 |[[Ctenenp okucneHus. ]| 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adae28]]

92 | [[Omnpenenenne CTEIEHN OKUCICHHS DJIEMEHTA. | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adaec28]]

93 |[[CocTaBnenue GpopmMyn COETUHEHHI 10 CTETIEHAM OKUCIeHus| | [[bubmuoteka [IOK
3JIEMEHTOB. |] https://m.edsoo.ru/00adae28]]

94 | [[KontpomasHas pabora Ne4 o teme «CTpoeHHe aToma. 1 1 [[bubmuoreka LIOK
XumMuueckas CBs3b». ] https://m.edsoo.ru/00adae28]]

95 |[[OkucnuTenu 1 BOCCTAHOBUTEINH. | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adb076]]

96 |[[OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PeaKLuy. || 1 [[bubmunoreka LIOK
https://m.edsoo.ru/00adb076]]

97 |[[CocTaBrieHne ypaBHEHUN OKACIUTEIHHO- 1 [[BubmmoTexa [IOK
BOCCTAHOBUTEIBHBIX PEAKIIHA. || https://m.edsoo.ru/00adb076]]

98 |[[ATTecTanmonHas padora.]] 1 1 [[BubmmoTeka [IOK

https://m.edsoo.ru/00adb076]]



https://m.edsoo.ru/00adaab8
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yriryOJeHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 kiaccay]]

No Tema ypoxka KommdectBo yacor DIIeKTpOHHBIC TH(DPOBBIC
n/n Bcero| Kourponbusle | ITpaxTudeckue 0bpazoBaTelbHbIE PeCypehl
paboThI paboThI
99 |[[Merox 3nekTpoHHOTO OasiaHca. || 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00adb486]]
100 |[[Pemienue ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1 [[bubmuoteka [IOK
peakuuii. || https://m.edsoo.ru/00adb33c]]
101 [[[O60061menue u cucTeMaTH3anus 3HaHui. | | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ad9cb2]]
102 [[[O6001meHue u cucTeMaTH3aIus 3HaHUH. | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d61c6]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 6
9 KUIIACC
Ne Tema ypoxka KonnuecTtBo gacos ONeKTpOHHbIE HH(POBLIE
n/m Beero| Kontponbnbie | Ilpaktnueckue 06pasoBaTeNbHbIE pecypebl
paboTs paboThI
1 |[[ITlepuognueckuii 3akoH. [lepnonnueckas cuctema 1 [[bubmuoreka [IOK
xuMu4aeckux snemenToB J[. . Menaeneenal]| https://m.edsoo.ru/00adb59¢]]
2 |[[3akoHOMEPHOCTH B HI3MEHEHUH CBOWCTB XUMHUYECKHX 1 [[BubmuoTexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB] | https://m.edsoo.ru/00adb6b6]]
3 |[[Knaccudukanus 1 HOMEHKIATYpa HEOPraHMUECKUX 1 [[bubnmnoreka [IOK
BemiecTB] | https://m.edsoo.ru/00adb7e2]]
4 |[[Buapl XUMHAYECKON CBSI3U U THUIBI KPUCTAITHISCKUX 1 [[BuGmmoTtexa IIOK
peméToK| | https://m.edsoo.ru/00adbac6]]
5 |[[KonTpombHas padoTta Nel o teme «IloBTOpeHue u 1 1 [[[[PubmoTeka [JOK

https://m.edsoo.ru/00adbac6]]
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auccounanua. XUMUYECKUE Peakiiiy B pacTBopax»|]

Ne Tewma ypoxka KommdectBo gyacor DIIeKTpOHHBIC TU(PPOBEIC
n/n Beero| KonrponsHsie | IIpakTuueckue 0bpazoBaTesbHbIE Pecypehl
paboTh paboThI
6 |[[Knaccudukarus XUMHYSCKUX PEAKIIUI IO Pa3IMYHBIM 1 [[bubmmoTexa [TOK
npu3HaKam|] | https://m.edsoo.ru/00adbcb0]]
7 |[[IlonaTue o ckopocTr XUuMudeckoi peakiuu. [lonstue o 1 [[bubmuoteka [IOK
TOMOT'€HHBIX U T€TEPOr€HHbIX peaKlusix]] https://m.edsoo.ru/00adbe9a]]
8 |[[[TonsTHE O XUMHUYECKOM paBHOBeCHH. DAKTOPHI, BIUSIONTNE 1 [[bubmuoTeka [IOK
Ha CKOPOCTb XUMUYECKON PEAKIMU U MTOJIO)KEHUE XUMUUYECKOTO https://m.edsoo.ru/00adc28c]]
paBHOBecHs | |
9  |[[OKkucAuTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINH || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adcade]]
10 |[[Teopus anexTpoauTrueckoil nucconnannu. CuiabHbe U 1 [[bubmuoreka [IOK
ci1abble AIIEKTPOIIUTHI] | https://m.edsoo.ru/00adcd68]]
11 |[[MoHHBIE ypaBHEHUSI peaKIluii]] 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00add448]]
12 | [[Xumu4eckre CBONCTBA KUCIOT M OCHOBAHMI B CBETE 1 [[bubmuoteka [IOK
MIpe/ICTaBICHUI 00 3IEKTPOIUTUYECKON Tucconnanuu|] https://m.edsoo.ru/00add5d8]]
13 | [[Xumudeckre CBOMCTBA COJIEH B CBETE MIPEICTABICHH 00 1 [[BuGmmoTtexa IIOK
AIEKTPOJUTUYECKON JUCCOLIMAIINH || https://m.edsoo.ru/00add8b2]]
14 |[[[TonsiTue o TuApONIU3E CONeit]] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00add9d4]]
15 |[[O6o6mmenue u cucTeMaTi3anys 3HaHuH || 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00addd12]]
16 |[[TIpakTrueckas padota Ne 1. «Pemienne sKCriepUMEHTAIBHBIX 1 1 [[bubmuoteka [IOK
3a7a4»|] https://m.edsoo.ru/00addbfal]]
17 |[[KonTponbHas padoTa Ne2 o Teme «IeKTPOTUTHUECKAs 1 1 [[bubnmnoreka [IOK

https://m.edsoo.ru/00addec0]]
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Ne Tewma ypoxka KommdectBo gyacor DIIeKTpOHHBIC TU(PPOBEIC
n/n Beero| KonrponsHsie | IIpakTuueckue 0bpazoBaTesbHbIE Pecypehl
paboTh paboThI
18 |[[O0mas xapakTeprcTUKa raJIorTeHOB. XUMHUYECKHUE CBOMCTBA 1 [[bubmmoTexa [TOK
Ha npumepe xJopal] https://m.edsoo.ru/00addfe?]]
19 |[[XnopoBogoposa. ComnsiHasi KUCIOTa, XUMUYECKHE CBOMCTBA, 1 [[bubmuoteka [IOK
[I0JIy4€HUE, IpUMeHeHHe | | https://m.edsoo.ru/00ade104]]
20 |[[ITpakTrueckas paboTa Ne 2 mo teme «Ilomydyenue consHoi 1 1 [[bubmuoTeka [IOK
KHUCJIOTBI, U3yueHue e€ CBOMCTBY|] https://m.edsoo.ru/00ade348]]
21 |[[Bbruucienus o ypaBHEHUSIM XUMUYECKUX PEaKLUi, €ClIU 1 [[bubnuoreka [IOK
OJIMH U3 PEareHTOB JaH B U30BITKE] ] https://m.edsoo.ru/00ade488]]
22 |[[Obmas xapakTepucTruKa 31eMeHTOB VIA-rpynmsi]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ade64al]]
23 |[[AnnoTponHble MoauduKanuu cepsl. HaxoxaeHnue cepsl 1 eé 1 [[bubmnoreka LIOK
COEIMHEHMH B pUpoje. XMMUYECKHE CBOMCTBA Cephl] | https://m.edsoo.ru/00ade64a]]
24 |[[CepoBogopon, cTpoeHHEe, PU3UUECKHE U XUMUYECKUE 1 [[BubnuoTexa [JOK
CBOMCTBA] | https://m.edsoo.ru/00ade802]]
25 |[[Oxcunsl cepbl. CepHasi KUCTOTa, PUINIECKUE U XUMUUECKHE 1 [[bubmuoteka [IOK
CBOICTBa, MpUMeHeHne] | https://m.edsoo.ru/00adea?8]]
26 |[[Xumuueckue peaxiiu, Jexaliue B OCHOBE IPOMBIIIUIEHHOTO 1 [[bubnmnoreka [IOK
crioco0a MoJyd4eHus: CEpHON KUCIOThL. XUMUYECKOE https://m.edsoo.ru/00adec8al]]
3arpsi3HEHUE OKPYXKAIOMIEH CPeIbl COSTMHEHUSIMU CEPHI| |
27 |[[BbruucieHre MacCOBOW JJOJU BBIXO/1a TPOAYKTA PEAKIUH] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00adec8al]]
28 |[[OOmas xapakTepuCTHKA JIEMEHTOB V A-rpymimbl. A30T, 1 [[BubmuoTexa [JOK
pacrpocTpaHeHHe B IpUpoe, PU3NIECKUe U XUMUYECKHE https://m.edsoo.ru/00adeeab]]
cBocTBal|
29 |[[AmMmuak, ero pusnyeckue U XUMUIECKHUE CBONCTBA, 1 [[BuGmmoteka LIOK

II0JIy4YE€HUE U IPUMEHEHUE] |

https://m.edsoo.ru/00adf004]]
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Ne Tewma ypoxka KommdectBo gyacor DIIeKTpOHHBIC TU(PPOBEIC
n/n Beero| KonrponsHsie | IIpakTuueckue 0bpazoBaTesbHbIE Pecypehl
paboTh paboThI
30 |[[TIpakTrueckas padota Ne 3 o teme «llonydyenne amMmuaxa, 1 1 [[bubnuroreka [IOK
M3y4YEHUE €ro CBOMCTBY]] https://m.edsoo.ru/00adf180]]
31 |[[A3oTHas Kuci0Ta, €€ GU3NIECKUEe U XMMHUYECKUE CBOMCTBA] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adf306]]
32 |[[Ucmonp30BaHUE HUTPATOB M COJICH aMMOHUS B KA4eCTBE 1 [[bubmuoTeka [IOK
MUHEPAJIBHBIX YIOOpeHU. XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518]]
OKpY’Kalolllel cpeibl COeAMHEHUSIMHU a30Ta] |
33 |[[Docdop. Oxeun pocdopa (V) u dhocdopHas kuciora, 1 [[bubmuoteka [IOK
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA, NMOoTy4YeHue] | https://m.edsoo.ru/00adf68a]]
34 |[[Ucnonb3oBanue GocharoB B KayecTBE MUHEPAIbHBIX 1 [[bubmuoreka [IOK
ynobpenuii. 3arpsisHeHne IpUPOIHOM cpeabl pocharamu]] https://m.edsoo.ru/00adfc20]]
35 |[[Yraepon, pactipocTpaHeHue B mpupojie, GU3ndeckue u 1 [[BubnuoTexa [JOK
XUMHUYECKHUE CBOMCTBRA] | https://m.edsoo.ru/00adfd9c]]
36 |[[Oxcupasl yriepona, ux (pu3HUecKue U XUMUYECKUE CBOWCTBA. 1 [[bubmuoteka [IOK
DKoJoru4eckue npoOaeMbl, CBsI3aHHBIE C OKCHJIOM YIiiepoJa https://m.edsoo.ru/00adfebe]]
AW
37 |[[YronbHas kucnoTa u e€ conu|| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae006c]]
38 |[[IIpakTuueckas padora Ne 4 o teme "[lonydenue 1 1 [[bubmuoteka [IOK
yriaekucioro raza. KauectBennas peakiusi Ha kapOoHaT-HOH"]] https://m.edsoo.ru/00ae027¢]]
39 |[[I[TepBoHavyabHBIC TTOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK 1 [[BubmuoTexa [JOK
0 COEUHEHUAX yriepoaal] https://m.edsoo.ru/00ae054¢]]
40 |[[Kpemuuii u ero coenuHeHus || 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/00ae080a]]
41 |[[IIpakTudeckas padora Ne 5. Pemenune skcriepuMeHTaIbHbBIX 1 1 [[BuGmmoteka LIOK

3a/1a4 o TeMe «BaxkHeillre HeMeTauIbl U UX COSTUHEHUs| |

https://m.edsoo.ru/00ae0bf2]]
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Ne Tewma ypoxka KommdectBo gyacor DIIeKTpOHHBIC TU(PPOBEIC
n/n Beero| KonrponsHsie | IIpakTuueckue 0bpazoBaTesbHbIE Pecypehl
paboTh paboThI
42 |[[KonTponbHas padoTta Ne3 o Teme «BaxxHeiiie HeMeTaIbl 1 1 [[bubnuroreka [IOK
U UX COCTMHECHUS] ] https://m.edsoo.ru/00ae0e18]]
43 |[[O61mas xapakTepuCTHKa XUMUYECKUX HIIE€MEHTOB — 1 [[bubmuoteka [IOK

MeTaiIoB. MeTtannuyeckas CBsI3b U METAJIIMYECKast
KpUCTaInueckas pemérka. @u3nyeckue cBoWcTBa METAIJIOB] |

https://m.edsoo.ru/00ae103e]]

44 | [[Xumuueckure cBONCTBA METAJUIOB. DJIEKTPOXUMHUUECKUN Psijt 1 [[bubnuoreka [IOK
HanpsH>KEHUH METAJIOB] | https://m.edsoo.ru/00ael 156]]
45 |[[O6mue criocoOb! mony4yeHust MeTamioB. CIuiaBbl. 1 [[bubmuoteka [IOK

Boruncnenus no ypaBHEHUSIM XUMUYECKUX peaKLUi, €ClIu OJUH
U3 PEareHTOB COACPKUT NpUMECH] |

https://m.edsoo.ru/00ae1156]]

46 |[[[lonsiTHE O KOPPO3UH METAILIOB] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae1278]]
47 |[[LLlenouHble MeTAIIHI] ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae14b2]]
48 |[[Oxcumbl ¥ THAPOKCUABI HATPHUS U Kausi] | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ae14b2]]
49 | [[LLlenoyHO3eMeNbHbBIE METAIUTBI — KATbIIMI U MAarHHH] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ael15e8]]
50 |[[Baxwneitmme coequHEeHNs KaJIbIHS | ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ael5¢e8]]
51 |[[O6Go6mienne u cucTemMaTn3anys 3HaHUH | | 1 [[[[bu6mmoTeka [IOK
https://m.edsoo.ru/00ael5¢e8]]
52 |[[2K&€cTkOoCcTh BOABI M CIIOCOOBI €€ ycTpaHeHHs | | 1 [[bubmuoTexa [TOK
https://m.edsoo.ru/00ae1886]]
53 |[[TIpakTrueckas padota Ne 6 mo Teme "XKEcTKOCTh BOIBI U 1 1 [[BuGmmoteka LIOK

MeTO/Ibl €€ ycTpaHeHus " ||

https://m.edsoo.ru/00aelae8]]
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Ne Tewma ypoxka KommdectBo gyacor DIIeKTpOHHBIC TU(PPOBEIC
n/n Beero| KonrponsHsie | IIpakTuueckue 0bpazoBaTesbHbIE Pecypehl
paboTh paboThI
54 | [[Amomunuii]] 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/00ael1c64]]
55 |[[AmdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ael1c64]]
56 |[[2Kene3o]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ae1d86]]
57 |[[Oxcupsl, rugpokcuasl U comu xenesa (1) u sxenesa (111)]] 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ae35¢e6]]
58 |[[O6Go6menne u cucTeMaTu3alus 3HaHUH | | 1 [[bubmuoTeka [JOK
https://m.edsoo.ru/00ae35e6]]]]
59 |[[TIpakTnueckas padota Ne 7. Pemenue skcriepuMeHTaIbHBIX 1 1 [[bubmnoreka LIOK
3a7a4 1o Teme «BakHeHmme MeTalIbl M UX COCTMHEHUS | | https://m.edsoo.ru/00ae3de8]]
60 |[[Bbruncienus o ypaBHEHUSIM XUMHYECKUX PEAKIIUN, €CITH 1 [[bubmuoreka [IOK
OJIMH M3 PEareHTOB J]aH B U30BITKE WM COAEPIKUT MTPUMECH. https://m.edsoo.ru/00ael750]]
Boruncnenus MmaccoBoil 1011 BbIXOJa MPOIYKTa peakuuu] |
61 |[[O06o0mIeHre 1 cHCTeMaTU3alus 3HaHNH || 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ae1750]]
62 |[[KonTponpHas pabota Ne4 o teme «BaxHel1e MeTauIbl U 1 1 [[bubnunoreka [IOK
WX COCTUHECHHS] | https://m.edsoo.ru/00ael750]]
63 |[[BermiecTBa 1 MaTepuaibl B TOBCETHEBHOM KU3HH YeIIOBEKa] | 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae3f50]]
64 |[[Xumudeckoe 3arps3HEHNE OKPYKArOIIEH cpebl] | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae4270]]
65 |[[Ponmb XUMHH B PEIICHUU DKOJIOTHIECKUX MPodeM] ] 1 [[bubmuoTexa [TOK

https://m.edsoo.ru/00ae4270]]
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KommuectBo yacos

DIIeKTpOHHBIC TU(PPOBEIC

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

Ne Tema ypoxka
n/n Beero| KonrponsHsie | IIpakTuueckue 0bpazoBaTesbHbIE Pecypehl
paboTh paboThI

66 |[[Pe3epBHbIii ypok. OO00IIEHNE U cUCTEMaTH3aIvs 3HAHUH || 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/00ae0dOa]]

67 |[[Pe3epBHblii ypok. O000IIEHNE U cUCTeMaTH3allks 3HAHUH || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb33c]]

68 |[[Pe3epBHblii ypok. O0001IeHNE U cUcTeMaTH3alus 3HaHUH || 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ad9cb2]]
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumust: 8-if kitacc: 6a30BbIi YPOBEHbB: YICOHHUK; 5-¢ u3aanue, nepepadorantoe I'abpuest

§O.C., OctpoymoB N.I'., CiiankoB C.A. AKiiMOHEpHOE 00IIIECTBO «I/IS,Z[aTeJ'II)CTBd

«IIpocBemiecHue»

* Xumust: 9-if kiracc: 6a30BbIi YPOBEHb: YICOHHUK; 5-¢ u3aanue, nepepadorantoe I'abpuesst

§O.C., OctpoymoB N.I'., CiiankoB C.A. AKiMOHEpHOE 00IIIECTBO «I/I3z[aTenLCTBo§

«IIpocBemicHue»

BBeauTe CBO BapuaHT

METOAUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA

®I'OC 00O 1o XuMHHN. denepanbHas paboyas porpaMma OCHOBHOTO O0IIEro 00pa3oBaHMsI 1o

,,,,,,,,,,,,,,,,,,,,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

https://resh.edu.ru/subject/29/

https://infourok.ru/biblioteka/himija/
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