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IHOACHUTEJIBHASA 3AIINCKA

IIporpamma 1o XMMHH Ha YpOBHE OCHOBHOTI'O 001Iero 00pa3oBaHMs COCTABIEHA HA OCHOBE TPEOOBAaHUI K pe3yJbTaTaM OCBOCHMsI OCHOBHOM
00pa3oBaTeNpHON POrpaMMbl OCHOBHOTO 001Iero oopazosanus, npeactaBieHHbXx B @T'OC OO0, a Takxke Ha ocHOBe (penepabHOI paboueit
IIPOrpaMMbl BOCIIUTAHUS U C Y4ETOM KOHLEMIMK IpernojjaBaHus yueOHOro mpeamera «XumMus» B 00pa3oBaTeNbHbIX opraHusanuax Poccuiickoil
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LEAX, OOLe cTpareruu oOydeHusi, BOCHUTAHUSA U Pa3BUTHs OO0YYarOLIUXCS CPENCTBAMU
y4eOHOTO TMpenMeTa, YCTAaHABIMBACT 00s3aTeNbHOE TPEAMETHOE COAEp)KaHUE, MPEeIyCMAaTpUBACT paclpelesieHue €ero Mo KiaccaM W
CTPYKTYpUpPOBaHHUE IO pa3jiesiaM U TeMaM HPOrpaMMBbl MO0 XUMHH, OIPEIEISeT KOJINYECTBEHHbIE U KAUYECTBEHHbIE XapaKTEPUCTUKHU COJIEPHKAHUS,
PEKOMEHIYEMYIO ITOCIIEA0BATEIFHOCTh U3YUEHHSI XUMUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOECHHOCTEH O00ydaroUMXcs, OMNpeaessieT BO3MOXKHOCTH IpeaMeTa i peanu3aluuu TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
OCHOBHO 00pa30BaTebHOM IPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHusl, a TakKe TpeOOBaHUM K pe3yjbTaTaM oOydyeHHUs XUMUU Ha
YPOBHE IleNieil M3ydeHUs INpeiMeTa M OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEJIbHOW JEATEIIBHOCTH OOY4YaroUlerocs IO OCBOCHHUIO y4eOHOro
COJIepKaHusl.

3HaHUEe XUMHM CIIY’)KUT OCHOBOHM JUIsl (pOPMHUPOBAHUS MHUPOBO33pEHMsI OOY4aloOIIErocsi, €ero MpeiCcTaBIeHUl 0 MaTepuaIbHOM €IUHCTBE
MHUpa, BKHYIO POJb UTPAIOT (OPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHISX YHEPTUU B 00 HBOJIOIMH BEUIECTB B MPUPOAE, O
NyTAX pPEUIeHUs TII00aJbHBIX HpoOJeM YCTOHYMBOIO pa3BUTHs 4YEJIOBEUECTBA — CHIPhEBOM, SHEPreTMUYECKOW, MHUIIEBOM M 3KOJIOTMYECKOil
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEM Ui caMOpa3BUTUS U (OPMUPOBAHMS KYJIbTYPbl JUYHOCTH, €€ o0ued U (yHKIHMOHATBHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OO0YyYaromMXCs, HABBIKOB MX CAMOCTOATEIbHOW Yy4eOHOI
NeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HU, TaK M B MPO(deCcCHOHAIbHON
NeSITENIbHOCTH;

3HaKOMHT CO CHEIM(PUKON HAyYHOIO MBIIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOT'O B3IVIsAJa Ha €IMHCTBO NMPHUPOJIBI M YEIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TalloM B (POPMHPOBAHUH €CTECTBEHHO-HAYUYHOM IrpaMOTHOCTH 00y4aroIuXcs;

croco6cTByeT GOPMUPOBAHUIO [IEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIa B
HKOJIOTHYECKOE 00pa3oBaHue 00YJaIOLIHXCS.

JlanHble HampaBieHHs B OOyYEeHHMM XUMHUHU OOeCrHeunBaloTcs creuu@uKond cofep)kaHus ydyeOHOro IpenMeTa, KOTOpPbIH sBiseTcs
Me/1IarOrMYecKy aJalTHPOBAHHBIM OTpakeHHeM 0a30BOM HaAyKU XMMHUU Ha OIPEeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumMuu Ha ypoBHE OCHOBHOIO OOIEro oOpa3oBaHUsS OPHUEHTHPOBAH HAa OCBOEHHE OOYYAIOLIUMUCS CHUCTEMBbl IMEPBOHAYAIBHBIX
MOHATUI XUMHH, OCHOB HEOPTaHUYECKOM XMMHUU ¥ HEKOTOPBIX OTJENIBHBIX 3HAYMMBIX OHATUI OpraHnYecKoi XUMHUH.

CtpykTypa coaepkaHusi NporpamMmbl MO XUMUU c(OpMHUpOBaHA Ha OCHOBE CHUCTEMHOro mnoaxoja kK e€ usydeHuro. CopepxaHue
CKJIaJIbIBA€TCSI U3 CHUCTEMBl MOHATUI O XMMHMYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMBbI HMOHATHH O XMMHYecKod peakuuu. O6e 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbI [0 MPUHIIUITY OCIEI0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHHUM Pa3HOTO YPOBHS:



— aTOMHO-MOJICKYJIAPHOI'O YUYCHHA KaK OCHOBEI BCETO €CTCCTBO3HAHMS,

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— YUCHHUA O CTPOCHUHU aTOMa U XHUMHYSCKOHN CBsI3U,

— NPE/ICTABJICHHUI 00 3JIEKTPOIUTHYCCKON AUCCOLUAIIIH BEIIECTB B PACTBOPAX.

TeOpeTI/IquKI/IC SHaHUSA pacCMaTprUBAIOTCA HAa OCHOBEC OSMIIMPUYCCKHU ITOJTYUYECHHBIX U OCMBICIICHHBIX (baKTOB, Pa3BUBAIOTCA IIOCIEA0OBATECIIEHO
OT OJHOTO YPOBHSI K JIPYIrOMY, BBHITIONHSS (DYHKIHMM OOBSICHEHUS W TPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
IMIPUMEHCHUA U ITOJTYUCHUS U3YyYaCMbIX BCILICCTB.

OcBoeHme MporpaMMbl 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHHIO TPEICTABICHUS O XUMHUYECKOW COCTABIIAIONICH HAYYHOW KapTHHBI MHpa B
JIOTHKE €€ CUCTEeMHOM npupoAbl, HCHHOCTHOI'O OTHOLICHUA K HAYYHOMY 3HAHUIO U METOAAM IMO3HAHHA B HAYKEC. H3y‘IeHI/Ie XUMHUHU ITPOUCXOIUT C
MPUBJICUCHUEM 3HaHUH 13 paHee H3yYeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

HpI/I N3YUCHUHU XHUMHUHU TIPOUCXOAUT (I)OpMHPOBaHI/Ie 3HAHUM OCHOB XHMMYECKOM HAayKH KakK obnactu COBPEMCHHOI'0O C€CTCCTBO3HAHMUA,
MIPaKTUYECKON JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. 3ajada y4eOHOro IpeAMETa COCTOUT B
(bOpMI/IpOBaHI/II/I CHCTEMBI XMMHYECKHX 3HAHUH — BaKHEHUIITNX (baKTOB, HOHﬂTHﬁ, 3dKOHOB U TCOPCTUUCCKUX HOHO)KGHHﬁ, AOCTYIIHBIX O606H.[eHHI>i
MHPOBO33PEHUYECKOr0 XapaKTepa, s3bIKa HAYKH, B MPUOOIIEHUH K HAYYHBIM METO/IaM MO3HAHUS MIPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKIIHA,
B (bOpMI/IpOBaHI/II/I W Pa3BUTUHU I1103HABATCJIBHBIX YMeHI/Iﬁ U HUX IIPUMCHCHHHU B y‘IC6HO‘HO3HaBaTeHLHOﬁ n yLIC6HO‘I/ICCJ'ICI[OBaTCJ'IbCKOI71
ACATCIIbHOCTHU, OCBOCHHNHU IIPABUJT 0e30macHoOro O6paHI€HI/I$I C B€IIE€CTBaAMHU B HOBCGI[HCBHOﬁ JKHU3HU.

HpI/I HN3YUCHUH XUMHHU HA YPOBHC OCHOBHOT'O 06H_ICFO 06pa3OBaHI/IH Ba’)XHOC 3HAYCHUC HpI/IO6peJ'H/I TaKH€ LICJIN, KaK:

— (popMUpPOBaHNE UHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO
peHIeHI/Iﬁ, CII0COOHOM AalITUPOBATHCSA K 6BICTpO MCHAKIINUMCS YCIIOBUAM JKU3HU;

— HANpaBJICHHOCTh OOyUYEHHUS HA CHCTEMAaTHYECKOe MPHOOIICHHE OOYYAIOIIUXCS K CAaMOCTOSITENILHOW ITO3HABATEIHHOW ACSITEITLHOCTH,
Hay4YHbIM MCTOAAaM IMO3HAHUA, (bOpMPIpyTOH.[HM MOTUBAIUIO U pa3BUTUC CIIOCOOHOCTEH K XUMUU,

— o0ecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYaAIOIIMMHUCS OTBITa Pa3HOOOPA3HOM JESATEIBHOCTH, TMO3HAHUS W
CaMOIIO3HaHUs, KIIFOYCBBIX HABBIKOB (KJ'IIO‘ICBLIX KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUYCHUC UIA PA3JIMYHBIX BUAOB JACATCIBHOCTH,

— (hopmupoBaHue o01IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCJI€ YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUS
OKpYy’Karomero Mupa, UCIoJIb3ys 3HAHUA U OIBIT, ITOJYUCHHBIC ITPHU U3YYCHUU XUMUH, IPUMCHATL UX IMPU PCHICHUU HpO6HeM B HOBCCHHCBHOﬁ
YKW3HU U TPYIOBOM IS TEILHOCTH;

— (opmupoBaHue y OOyYarONIMXCS TYMaHUCTUYECKHX OTHOIICHWH, TOHMMAaHHUS IIEHHOCTH XUMHUYECKUX 3HAHWU IS BBIPAOOTKH
3KOJIOTHYCCKH I_ICJ'ICCOO6pa.3HOFO INOBCACHUA B 6BITy u pr,Z[OBOﬁ ACATCIIBHOCTH B MCJIIAX COXPAaHCHUSA CBOCTO 3J0pPOBbA U Opr)KaIOH.[CI\/’I
MIPUPOJTHOMN CPEJIbI;

— Pa3BUTHUC MOTHUBAIIUU K 06y‘{CHI/IIO, CIIOCOOHOCTEN K CAMOKOHTpPOJJIIO U CaAMOBOCHHTAHHIO Ha OCHOBC YCBOCHHA O6HlequOBequKI/IX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MPOQMIIS U HANPaBIEHHOCTHU JAATbHEHIIET0 00y4eHHUS.

O6mee YHuCJIO 4acCoB, OTBCI[éHHLIX AJId U3y4YCHUA XUMHU Ha YPOBHC OCHOBHOI'O 06H_[CFO O6pa3OBaHI/I$I, cocTaBisieT 136 yacoB: B 8 Kkitacce —
68 gacoB (2 yaca B Hezlento0), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).

B pamxax peanuzayuu Eounou mooenu npogopuenmayuu «bunem 6 6yoywee» gpedepanvroco npoexma «llpogeccuonanumemy HAYUOHATLHOO
npoexma «Monooéxco u demuy 6 2025-2026 yuebnom 200y 6 pabouyio npospammy no Qusuxe OONOIHUMENbHO GKIIOUEHbI 4 3aHAMUSA NO NPOSpAMMeE KYpCa



«Poccusn — mou zopuzonmuny (coenacro nucvmy Munllpoceewernus PO om 01.06.20232. NeAb-2324/05 « O enedpenuu Eounoii mooenu
npogopuenmayuonHo2o muHumymay, npuxazy Munllpocsewenus P® om 31.08.20232. Ne 650 «O6 ymeepowcoenuu Ilopsaoka ocywecmeanenus Meponpusmuti no
npogopuenmayuu ooyuarowuxcay, npukasy MOuH PT om 15.05.20252. Nenoo-830/25 «O peanuzayuu npoexma Eounas modens npogopuenmayuu buirem &
o6yoywee 6 PT 6 2025 200y».)

Lenvro smux 3ansmuil A618emMcst YOPMUPOBAHUE Y WUKOTbHUKOE 20MOGHOCTIU K NPOPDECCUOHATIBHOMY CAMOONPEOCNEHIUIO, O3HAKOMIEHUE UX C MUPOM
npogheccuil u (hedepanvbHuLM U PECUOHANLHBIM PLIHKAMU MpPYOa. [lanuble 3aHsmus npo8oOAmcs 00UH pd3 6 Yemeepms U @ KAIeHOAPHO-MeMamuieckom niane
8bLOCNEHbL HCUPHBIM WUPUDIMOM.



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHUM B )KM3HU YeJIOBEKa. XMMHUs B cUcTeMe HayK. Tena u BemiectBa. Pu3nyeckue CBOMCTBA BEIIECTB. ATperaTHoe
cocTosinue BenecTB. [loHsATHE 0 MeTOJaX O3HAHUS B XUMHH. HYHCThIe BemecTBa U cMecH. CriocoObl pa3iesieHust CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3J€MEHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U ClloXkKHBIE BeleCTBa. ATOMHO-MOJEKYJISIPHOE
YUYE€HHUE.

Xumuyeckas popMyia. BaneHTHOCT, aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAs Macca.
OTtHocuTeNnbHASI MOJIEKYJISIPHAsE Macca. MaccoBasi 107151 XMMUYECKOIO AJIEMEHTA B COSTUHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsA3p KoIM4YeCTBa, MAacChl U YUCHIA CTPYKTYPHBIX €IUHULl BewiecTBa. Pacu€rsl mo
bopMynaM XUMUYECKHX COSTNHEHHIA.

@u3nueckue U XUMHYECKHUE ABJICHHS. XMUMHUYECKas peaklus U €€ MpU3HaKU. 3aKOH COXPAaHEHHUs MAcChl BEIIECTB. XMUMHYECKUE YPaBHEHUS.
Krnaccudukanus XuMAYECKAX peakiuid (COSIMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XHMMHYECKOH IOCYHOH, mpaBwiaMH paboThl B jaboparopuu W mpuémamu oOpamieHus ¢ J1abopaTOpPHBIM 00O0PYAOBAaHHEM,
U3Y4YeHHE W OmHucaHue (PU3MUECKUX CBOWCTB OOpPA3I[OB HEOPTaHMUYECKUX BEIIECTB, HaOmioaeHue ¢u3nyeckux (TUIaBIEHHE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KHIICHHE U KOHJEHCAlKs BOJIbl) U XUMUYECKUX (TOpPEHHE CBEYH, MPOKAINBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE
Mea ¢ KUCIOTOM) sIBIeHUI, HaOI0IeHNEe U ONMCaHNe TMPU3HAKOB MPOTEKAHUS XUMUUECKHUX peakiuil (pa3iokeHne caxapa, B3auMOJICHCTBUE CEPHOM
KHCIIOTHI C XJIOpHaA0M Oapusi, pazyiokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoaencTBue xenesa ¢ pactsopom conu menu (1), usyuenue
Croco00OB pa3feNieHHus CMecel: C TOMOINbI0 MarHurta, (GUIBTPOBAHUE, BBIMAPUBAHUE, AMCTUIUIALNSA, XpoMaTorpadus, MPOBEACHHE OYHCTKU
MOBapeHHOM CcoiM, HAOIIOJEHHE U ONKMCAaHUE PE3yJIbTaTOB MPOBEACHHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacChl, CO3JaHUE MOJenen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razo. CocrtaB Bo3zayxa. Kucnopon — snemMeHT u mpoctoe BemiecTBo. HaxokaeHue kuciopoja B mpupoje, Gpusnueckue u
xumuueckue cBoictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenue kucinopona. CrocoObl MONy4deHHs] KUCIOpoAa B JabopaTopuud U
poMbIIIeHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H — ajuioTponHast MOAU(pUKaLUs KUCIOPOIa.

TermnmoBoit >PPeKT XUMHUUECKON peakiuu, TePMOXUMUYECKHUE YPaBHEHHUS, 9K30- M DHJIOTEPMUYECKHE peakiMH. TOIUIMBO: YroJib M METaH.
3arpsi3HeHue BO3AyXa, yCHJIEHHE MapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIOS.

Bonopon — anemeHT u mpocToe BemiecTBo. HaxoxieHre Boioposia B Mpupoje, Gu3ndeckre U XMMUYECKHe CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nosy4yeHusi. KHcioTsl 1 coun.

MonsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cBoiicTBa BOoAbl. Boxa kak pactBoputenb. PactBopbl. HacellieHHbIE M HEHACHINIEHHBIE PAaCTBOPBI. PacTBOPUMOCTH BELIECTB B
Bozie. MaccoBasi 10 BellecTBa B pacTBOpe. XMMHYECKME CBOMCTBa Boabl. OcHoBaHusA. Ponb pacTBOpoB B NpHUPOAE U B KU3HM YEIOBEKa.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoaAHbIX Boj. OXpaHa U OYHCTKA MPUPOJHBIX BO/I.



Knaccudukanusa nHeoprannyeckux coequneHunii. Oxcuapl. Kiaccudukanus okcuuos: coneodpasyromme (OCHOBHbIE, KHCIOTHBIE, aM(pOTEpHBIE)
1 HecoseoOpasytomue. HomenknaTypa okcuoB. @u3nueckue u XMMUYECKUE CBOWCTBA OKCHIOB. [lomyueHue OKCHIOB.

OcnoBanus. Knaccudukainus ocHOBaHUMN: MIENOYM M HEpaCTBOpUMBIE OCHOBaHMA. HomeHknarypa ocHoBanuil. dusmueckre U XUMHYECKUE
CBOMCTBA OCHOBaHUU. [Tosryuenre ocHOBaHMIA.

Kucnorel. Knaccudukamus kucinor. Homenkmnarypa kuciaor. @u3nvecKkue 1 XUMUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOcTH MetauioB H. H.
bekerosa. Ilomydyenue kucior.

Conu. Homenkiarypa coseil. duznueckue u XUMHUYECKHe CBOMCTBa cotied. [lonydyenue coiei.

['eneTnyeckas CBsI3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpPENETICHUE COACpPXKAHUs KHUCIOpOJa B BO3JyXe, MOJyYeHUE, cCOOMpaHue, paclio3HaBaHUE M M3YUYEHHE CBOWMCTB KHCJIOPOJA,
HaOII0/IeHNEe B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJOM U YCIOBHS BO3HUKHOBEHUS M MPEKpalleHus TopeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB M OITMCAHHME WX CBOKCTB, IOJIyYCHUE, COOMpaHUe, paclioO3HABAaHUE W M3yUEHUE CBOWCTB BOJOpOAa (TOpEHHE), B3aUMOJICHCTBUE BOJOPOJIA C
okcugoM Memau (1) (Bo3MOXXHO HCHOJIb30BaHWE BHACOMATEPUAIOB), HaOMIOJCHHE OOpa3loB BEHIECCTB KOJWYECTBOM 1 MOJb, HCCIEAOBaHUE
O0COOCHHOCTEH PaCTBOPCHMSI BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C ONPEICIIEHHON MaCcCOBOM J0JICH PacTBOPEHHOTO
BEIECTBa, B3aMMOJCICTBHE BOJABI C MeTallaMH (HAaTpUeM M KalibliieM) (BO3MOXKHO HCIIOJIb30BAaHHME BUIEOMATEPUAJIOB), HCCIEAOBaHUE 00pa3IoB
HEOPraHUYECKHX BEHIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHHUS OKPACKHM WHIMKATOPOB B PACTBOpPAX KHUCJIOT M IIEJIOYEH, M3Y4YCHHE
B3aumoJeiicteus okcuna menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT ¢ METallJIaMH, PEakiuii HeUTpanu3aluu, MoTyuyeHUE HEePaCTBOPUMBIX
OCHOBaHMH, BBITECHEHHE OJHOIO METaJla APYTMM M3 PAacTBOpa COJIM, PEUIEHHWE SKCIEPUMEHTAIBHBIX 3a7ady Mo TeMe «BaxHelme Kiaccel
HEOPraHUYECKUX COCAUHEHUI.

IMepuoanueckuii 3akon u Ilepumoanuyeckas cucrema xumudeckux jementoB /. U. MenneneeBa. Ctpoenne aToMoB. XHUMHYECKas
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUA

[TepBbie MOMBITKU KJIAacCU(PHUKAIMKA XUMHUYECKHUX dJeMEHTOB. [loHSATHE O Tpymmax CXOAHBIX JIEMEHTOB (IEJIOYHBIE M IIETIOYHO3EMETbHBIC
METaJIJIbl, TaJIOTE€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yloT aM(OTEPHbIE OKCUBI U THUIPOKCUIBI.

[Iepnonnueckuit 3akoH. Ilepumonnueckas cucrema xumuueckux snemeHToB . M. Menneneea. KopoTkonepuoaHas M JJIMHHOIIEPHOIHAS
dopwmel [leproguueckoii cuctembl xumudeckux snemeHToB [[. M. Menzaeneesa. Ilepuonsl u rpynmbl. Ou3nyuecKuid CMBICT MOPSIKOBOTO HOMEPA,
HOMEPOB MEPHOJIa U TPYMIBI DJIEMEHTA.

Crtpoenne atomoB. CoctaB aromMHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHHE AJIEKTPOHHBIX 000J0YeK aTOMOB MHEpBbIX 20 XUMHUYECKHX
sanemeHToB [lepuoanueckoit cucremsl JI. 1. MenaeneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 10 €ro MojoKeHuto B [lepuonnueckoi cucreme
. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX W HEMETANIMYECKHX CBOWCTB MO TpYIINaM HU
MEPUOJIAM.

3nauenue [lepuoauyeckoro 3akoHa u Ilepronnyueckoi cucTeMbl XUMHUUECKUX 3JIEMEHTOB JUIsl pa3BUTHUs HayKu U npakTtuku. J{. . Mennenees —
Y4EHBIN U TPAKJAHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOIsipHas ¥ HEMOJISIPHAs) CBSI3b. DNEKTPOOTPHUIIATETFHOCTh XUMUUECKUX dJIEMEHTOB. FIOHHAs CBS3b.



Crenenp okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl OKUCIEHHS U BOCCTaHOBJIeHHs. OKucauTenu u
BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3Y4YCHHE 0Opa3IloB BEUIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHIA IMHKA C PACTBOPaAMH KUCJIOT W MIENIOYeH, MpOoBeIeHUE
OTIBITOB, WUTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliuy pa3iokKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpPU M3yUYEHUU XMMHUU B § Kilacce OCYIIECTBISIETCS Yepe3 MCIOJb30BaHUE Kak OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHSTUMN, TaK W MIOHSATHH, SBIISIOIIUXCSI CHCTEMHBIMHA TS OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO01Iue ecTecTBEeHHO-HAyYHbIE TOHATHUS: HAy4yHBIA (DakT, TUIOTEe3a, TEOpHs, 3aKOH, aHallW3, CHUHTE3, KiIaccu(UKalus, NEePUOIUYHOCTD,
HaOII0IeHUE, SKCTICPUMEHT, MOJICITUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE.

®duszuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, paJHOAKTUBHOCTh, MOJIEKYJIA, DIEKTPUYECKHI 3apsii, BEIIECTBO,
TEeJ0, 00BEM, arperaTHOe COCTOSIHHME BEIIECTBA, a3, GU3MUSCKUE BETMUNHBI, €MHHIIBI H3MEPEHHSI, KOCMOC, TUTAHETHI, 3BE3/161, COJIHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIC HCKOIIAEMbIE, TOILTUBO, BOAHBIC PECYPCHI.

9 KJIACC

BenecTtBo u XUMHYeCKasi peaKIusi

[lepuognueckuii 3akoH. [lepuoguueckas cuctema xumudeckux sinemeHToB J[. M. MenneneeBa. CTpoeHune atomMoB. 3aKOHOMEPHOCTH B
W3MEHECHHUU CBOMCTB XMMHYECKHUX JJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAIHS, KAIBIHS ¥ UX COSJMHCHUN B COOTBETCTBHH C TOJIOKEHUEM DJICMEHTOB
B [leproandeckoii cucremMe U CTpPOSHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUIBI XUMHYSCKOUN CBS3U. THIBI KPUCTALTMYECKHX PEMIETOK, 3aBUCIMOCTh CBOIMCTB BEIIIECTBA OT THUIIA KPUCTALTUHICCKON
PELIETKU U BUA XUMUYECKON CBSA3H.

Krnaccudpukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHWMHUYCCKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMIHBIM KIJlaccam
HEOPraHMYECKUX COSAMHEHUI, TeHeTHYeCKasl CBsI3b HEOPTaHMUECKUX BEIIECTB.

Krnaccudukanus XuMUYECKHX PEaKIUi 10 pa3IUYHbIM MpHU3HAKaM (TI0 9UCITy ¥ COCTaBY YYacCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TETUIOBOMY
s deKTy, Mo U3MEHEHUIO CTETIEHEeW OKUCIICHUS XMMHUYECKHUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO yYACTHIO KaTalu3aTropa). JK30- U HJIOTEPMUYECKHE
pEaKIuu, TePMOXUMUICCKUE YPABHCHHUS.

[TonsiTHE O CKOpPOCTH XUMHUYECKOW peakiuu. [ToHsTHE 00 00OpaTHMMBIX U HEOOPATUMBIX XHMHUYECKUX peakiusax. [IoHATHE O TOMOTEeHHBIX H
rereporeHHbIX peaknusax. [lonstue o xatamuze. [ToHsATHE 0 XMMHUECKOM paBHOBecHU. DaKTOPHI, BIAUSIONINE HA CKOPOCTh XMMHUYECKON peakiuu u
MTOJIOKCHUE XHMHUYECKOTO PAaBHOBECHS.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, dJEKTPOHHBIM OalaHC OKUCIMTEIHbHO-BOCCTAHOBHUTENbHOU peakiuu. CocTaBleHHE YpaBHEHHIA
OKHUCJIUTETHbHO-BOCCTAHOBUTEIIBHBIX PEAKINI ¢ MCIOJIb30BAHUEM METO/Ia dJICKTPOHHOTO OaiaHca.

Teopust S7AEKTPOTUTUYECKON AUCCOIUAINHI. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI, aHHMOHBL. MeXaHU3M AHCCOIMAINHA BEIIECTB C
Pa3TMYHBIMH BUIAMHA XHMHYECKOU cBsI3u. CTeneHb quccoranui. CHIbHBIC U ClTa0ble 3JIEKTPOJTUTHI.



Peakiiun noHHOro oOMeHa. Y ciloBHsI MPOTEKAaHUS peakluii MFOHHOro 0OMEHa, MOJIHbIE U COKpAIEHHbIE HOHHBIE YpaBHEHUS peakuuil. CBolcTBa
KHCJIOT, OCHOBAHUM U COJIEU B CBETE IIPEJCTABICHUM 00 3JIEKTPOIMTUYECKON nucconnannu. KauecTBeHHble peakiuu Ha noHbl. [loHATHE O ruapon3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJAESAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHX BELECTB — METAJUIOB MU HEMETaJIoB (rpadura U anmasza), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHs), UCCIEIOBAHNE 3aBHCUMOCTU CKOPOCTH XMMHUYECKOW PEaKLIMU OT BO3JCHCTBUS pa3iMyYHBIX (PaKTOPOB, MCCIIEIOBAHHE
3JIEKTPOIIPOBOIHOCTH PAacTBOPOB BEIIECTB, Mpoliecca JUCCOLUALMU KUCIIOT, Lejioueil u cosiell (BO3MOXKHO MCIIOJIb30BaHUE BUIEO MaTepHaJIOB),
MIPOBE/ICHUE OIBITOB, WLTIOCTPUPYIOMINX MPU3HAKKA MPOTEKAaHUS PeaKIHMidi HOHHOTOo oOMeHa (00pa3oBaHHE OcajKa, BBIACICHUE Ta3a, 0Opa3oBaHHE
BOJIbI), ONBITOB, WJUIIOCTPUPYIOILUX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUN (FOpPEHUE, PEeaKIHMM DPA3JI0KEHHs, COCAMHEHUS),
pacrno3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IOMOIIbIO KAUYECTBEHHBIX PEaKIUi Ha NOHBI, PELLIEHUE SKCIEPUMEHTAIbHBIX 33]1a4.

Hemeranibl U X coeJUHEHUS

OOmiast xapakTepucTiKa rajnoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHBIE CTETeHN OKHcieHus. CTpoeHne u (pU3NYecKue CBOHCTBA
IPOCTBIX BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA Ha IMpuUMepe Xjopa (B3aMMOAEWCTBHE C MeTallylaMM, HEMEeTalJlaMM, IIeJIO0YaMHu).
XnopoBojopoa. CossiHasi KUCIIOTa, XUMUYECKUE CBOICTBa, MOJIy4YeHHE, puMeHeHue. JlelicTBue Xjopa U XJIOPOBOAOPOJAa Ha OpraHU3M YeJOBEKa.
Baxuelime XJ0puabl 1 X HaXOXKACHUE B IPUPOJIE.

OOmast xapaktepuctuka 37eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHbIE CTerneHu okucieHus. CTpoeHue u
¢u3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOJA U Cepbl. AJUIOTPOMHbIE MOJUGUKAIMKN KHUCIOPOAa M cepbl. XUMHUECKHE CBOMCTBA CEpPHI.
CepoBoniopoJ, cTpoeHue, (pusmyeckue M XUMudeckue cBorcTBa. OKCUABI Cepbl KaK IMPEACTAaBUTENM KHCIOTHBIX OKCHA0B. CepHas KHCIOTa,
¢u3nyeckue U XMMHUYECKHe CBOMCTBA (0OIIMe Kak MpPEJCTaBUTEINs Kjlacca KUCIOT U creruduueckue). XuMHUUECKUe Peakllnu, JIeXkalue B OCHOBE
MIPOMBIIIIJICHHOTO CIIOCO0a MOJIY4eHHs CEpHOU KUCIOTHI. [IpuMenenne cepHoii KuciaoTel. CoM cepHOM KUCIOThI, KAUeCTBEHHAs PeaKIvs Ha Cyib(ar-
noH. HaxoxaeHue cepbl U €€ CoeJMHEHUI B mpupoje. XUMUYECKOe 3arpsi3HEHHE OKpYXarollel Cpelbl COeTUHEHUIMHU cepbl (KMCIOTHBIE JOXK/IH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS.

OOmast xapakrepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTepHbIe CTEIIEH! OKUCIEHUs. A30T, pacpoCcTpaHEeHHe
B NpUpojie, husnueckre u XuMuueckue cBoiicrea. Kpyrosopor a3zora B npupoje. AMMHUak, ero Gpu3nueckue U XMMHYECKHEe CBOWCTBA, MOIYYEHHUE U
npuMeHeHune. Colln aMMOHMS, UX (U3UYECKUEe U XUMUYECKUEe CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THasi KUCIIOTa,
e€ mosrydeHue, GU3NIECKUe U XUMUYECKHE CBOMCTBA (0OIMe Kak MpEeACTaBUTENS Kilacca KUCIOT U crnenuduyeckue). Mcmnoap3oBanne HUTPATOB U
coJieil aMMOHHS B Ka4eCTBE MUHEPAJBHBIX yaoOpeHuil. XuMHUYecKoe 3arpsi3HeHHEe OKpYXKarollel cpebl COeTUHEHUSIMH a30Ta (KUCIOTHBIE JT0XK]IH,
3arpsi3HEHUE BO3JlyXa, MOUBbI U BOA0EMOB). Docdop, amnorponHbie Mogudukammu hocdopa, puzndeckue U xumuueckue cpoiictBa. Okeng pochopa
(V) u pocdopHas kucioTa, pu3nyecKue U XUMHUSCKHE CBOICTBA, oy4eHue. Mcnoabp3oBanue GocdaroB B KaUeCTBE MHHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepucTrka 31eMeHToB |V A-rpymnmel. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHHUS. YTIIEPO, JFIOTPOIHbIE
Moau(UKaMK, pacnpocTpaHEHHEe B MpHpoje, (U3NYECKHMe M XUMHUYecKkhe cBoiicTBa. Ancopbuus. Kpyrosopor yriaepoaa B mpupone. Oxkcumibl
yriepoaa, ux (pu3N4YecKkue U XUMHUYECKHE CBOMCTBA, JIEHICTBHE Ha YKUBBIE OPraHU3MBI, MOJIyY€HHE M MPUMEHEHHE. DKOJOTHYECKUE MPOoOIeMBbl,
CBs3aHHBIE ¢ OkcuaoMm yriepona (IV), rumore3a 100aNbHOTO MOTEIVICHUS KIMMAaTa, MapHUKOBBIA 3P (eKT. YTolbHas KHCIOTAa W €€ COJH, UX
¢u3nyeckre 1 XUMHUYECKHE CBOWCTBA, MOIy4YeHUEe U MpuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-HoHbL. Vcnonbp3oBaHue KapOOHATOB B OBITY,
MEAUIMHE, TPOMBIIIJIEHHOCTH U CETLCKOM XO035HCTBE.



IlepBoHauaibHbIE NOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHMSX yriiepojaa (MeTaH, 3TaH, STUJICH, alleTUJIeH, 3TaHOJ, INIMLEPUH,
YKCyCHasi KUCJI0Ta). [I[pupoiHbIe HCTOYHHUKH YTII€BOJOPOOB (Yrojb, MIPUPOIHBIN ra3, HeTh), MPOAYKTH UX TepepaboTku (OCH3HH), UX POJIb B OBITY
U IpOMBIIITIEHHOCTU. [IoHATHE 0 OMOJOrMYecKr Ba)KHBIX BEIECTBAX: XKHMpaX, OelKax, yriieBoJax — M UX POJM B XKU3HM yelloBeka. MaTepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COEAMHEHU.

Kpemuuii, ero gpusnueckue 1 XMuMHUUYECKUE CBONCTBA, ITOJydyeHHe U npuMeHeHrne. CoeJMHeHus: KpeMHuUs B ipupoje. O0ue npeacraBieHus oo
okcuae kpemuus (1V) u kpemaneBoit kucnore. CHIIMKATHI, X UCIIOJIB30BaHUE B OBITY, B TPOMBIIUICHHOCTH. BaXHeHIIie CTpOUTEIbHBIE MaTEPUAIIbL:
KepaMHUKa, CTEKJIO, LIEMEHT, O€TOH, kesie300eToH. I1po0aeMbl 6€30MacHOro UCIOIb30BaHUS CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEIHEBHOMN JKHU3HU.

Xumuueckuii Ixcnepumenn:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOW KHUCIIOTHI, MPOBEACHUE KAUECTBEHHBIX pEakUUil Ha XJOPHUI-UOHBI U
HaOJII0ICHNEe TPU3HAKOB MX MPOTEKAHWUS, ONBITBHI, OTpaXkarolmue (U3NUYECKUe M XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEJAMHEHHH (BO3MOXHO
HCIOJIb30BaHUE BHUJICOMATEPUAIIOB), O3HAKOMIIEHHE ¢ 00pa3liaMu XJOPHUJIOB (TaloreHu0B), 03HAKOMJICHHE C 00pa3laMu cepbl U €€ COeTUHEHU IMU
(BO3MOKHO HMCIOJIb30BaHKE BUICOMATEPHAJIOB), HAOIIOIEHHE MTpoIiecca 00YTIIMBaHUS caxapa I0J] IeHCTBHEM KOHIIEHTPUPOBAHHON CEpPHON KHCIIOTHI,
U3yuyeHHe XUMUYECKUX CBOWCTB pa30aBICHHON CEpPHOM KUCIIOTHI, IPOBEIEHNE KaUeCTBEHHON peakiMy Ha Ccysb(aT-uoH U HaOII0/IeHUe NpU3HaKa eé
MIPOTEKAHUS, O3HAKOMJICHHE C (PM3WYCCKUMH CBOWCTBaMH a30Ta, (ocdopa W WX COCAMHCHHN (BO3MOXKHO HCIOJIB30BAHHUE BHICOMATECPHAIIOR),
o0pa3uamMu a30THBIX U (POCPOpHBIX YAOOpEeHUH, IToTydyeHue, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMHUaKa, IPOBECHUE KaueCTBEH HbIX
peakiuii Ha HOH aMMOHUS U PochaT-uoH U U3yICHHE TPU3HAKOB UX MMPOTEKAHMsI, B3aMMOICHCTBHE KOHIICHTPHUPOBAHHOW a30THON KHUCIIOTHI C MEJIBIO
(BO3MOXXHO HCIIOJI30BAaHHE BHJICOMATEpUANIOB), M3YUYE€HUE MOJeNeill KpUCTAIIMUeCKUX pelméToK anmasa, rpadura, ¢ysuiepeHa, 03HaAKOMIIEHHE C
IIPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM NPOTHUBOra3a, MOJy4yeHUe, COOMpaHue, paclio3HaBaHuEe U
U3yYeHHE CBOMCTB YIVIEKHCIIOrO Ia3a, IPOBEIEHUE KaueCTBEHHBIX peakluil Ha KapOOHAT M CHJIMKAT-HOHBI M W3YYEHHUE NMPHU3HAKOB UX MPOTEKAHMS,
O3HAaKOMJIEHHE C TMPOAYKLUHEH CHIMKATHOM NPOMBIIUIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX 3aJad Mo TeMme «BaxHeiline HeMeTaulbl U HX
COECIUHEHUS.

Metanibl M UX COeIMHEHUS

OOmiast XapakTepUCTUKAa XUMHUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX MoJokeHHs B Ilepmommueckoil cucreme XHMHYECKHX
anementoB JI. 1. MenneneeBa u crpoeHus aromoB. CTpoeHHe MeTauioB. MeTamnudeckas CBSA3b M METAJUIMUECKas KpHUCTaJUIMYecKas peléTka.
DNEeKTPOXUMHUYECKUH psa HampspkeHuil meramioB. dusnyeckne M XUMHMUYECKHE CBOHCTBa MeTaiioB. OOmue crnocoObl MOMY4EHHUS METauIoB.
[TonsiTHe 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBhl (CTadb, YYT'yH, JOPATIOMUHUAN, OpOH3a) U UX MPUMEHEHUE B
OBITY U IPOMBIIIIIEHHOCTH.

[lenouynsle MeTauel: nojaoxkenue B [lepuonndeckoil cucreMe xumuueckux aneMeHToB Jl. Y. MenaeneeBa, cTpoeHne UX aTOMOB, HaXO0X/IEHUE
B npupoje. Pu3nyeckre 1 XMMHUYECKHE CBOWCTBA (Ha MpuMepe HaTpus U Kayus). OKCHJIbI M THIPOKCH]IbI HATpus U Kanus. [IpruMeHeHue menouHbix
METAJIJIOB U UX COEAVNHEHUH.

[IlemouHO3eMENBHBIE METAUIBl MarHUM W KaJbIUMK: mosiokeHue B Ilepuonnueckoit cucrteMe xumuueckux snemeHToB . M. Menneneena,
CTPOEHHUE UX aTOMOB, HAXOXAeHUE B mpupoje. Puzndeckue 1 XMMUYECKHE CBOMCTBAa MarHUs M Kalblus. Baxkneiimme coeanHenus kanbluus (OKCu,
TUIPOKCH, o). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmromuHuil: nonoxenue B I[lepuonnueckoil cucreme xumudeckux aiemeHToB [I. . MenneneeBa, cTpoeHne aToMa, HaX0XKJI€HUE B IIPUPOJIE.
duznyeckne U XMMHUYECKHE CBOMCTBA amOMUHUA. AM(OTEpHBIE CBOIICTBA OKCHJIA M TUAPOKCUIA aTIOMUHUS.



XKeneszo: nonoxenue B Ilepuognueckoit cucteme xumuueckux snemeHToB J[. M. MenneneeBa, cTpoeHue aToMa, HaXOXJAEHUE B MPUPO/IE.
dusnueckre 1 XMMUUYECKHE CBOMCTBA xkele3a. Okcubl, rupokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U MOJy4YeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMd METAJUIOB U CIUIABOB, MX (PU3NYCCKUMU CBOWCTBAMH, M3yYCHHUE PE3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEWCTBUA OKCUIA KalbliUd W HATpus C BOAOH (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), UCCIIEOBAaHUE CBOMCTB JKECTKOM BOJIbI, MPOIECCa TOPEHUS JKele3a B KUCIOPO i€ (BO3MOKHO MCIIOIb30BAHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB MIPOTEKaHUs KAaUeCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUsl, KaJbIUs, AIIOMUHUS, IUHKA, skene3a (1) u xenesa (111), mexu (1), Habmronenue u
OMHMCAaHUE TPOLIECCOB OKPAIIMBAHUS IUIAMEHM MOHAMU HATPHUA, KW U KalbIUs (BO3MOXHO HCIOJIB30BaHUE BUEOMATEPUAIOB), MCCIIEIOBAHUE
aM(pOTEepHBIX CBOMCTB TUAPOKCUIA ATIOMUHHS U THAPOKCUAA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 33/a4 Mo TeMe «BakHeillnne MeTayuibl U uX
COCJIUHECHHUSI.

XuMHUS U OKpPYKAKLIas cpeaa

BemectBa n Marepuainsl B MOBCEJIHEBHOM XU3HU 4ellOBeKa. be3omacHoe MCIoJIb30BaHKE BELECTB U XMMHUYECKUX peakuuil B ObITy. IlepBas
MOMOIIb MPU XUMHYECKUX 0XKOTaX U OTPABJICHUSX.

XUMHUECKOE 3arps3HEHUE OKPYKaIOIIeH cpeibl (MpeaenbHas JomycTuMas KoHIeHTpanus BemiecTs, ganee — [1JIK). Pons xumuu B pernenun
HKOJIOTHUECKUX MPOOIEM.

Xumuueckuii IKCnepumenm:

M3y4yeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnnie ceasu

Peanu3amust MeXNpeAMETHBIX CBS3€H MpPU M3yUYEHWH XUMHUU B 9 Kiacce OCYIIECTBISIETCS Yepe3 MCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX TIOHSTHH, TaK ¥ TIOHSITHH, SBISTIONTUXCSI CACTEMHBIMHE JIJISI OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TOHATHS: HAy4yHBIA (DakT, THIOTe3a, 3aKOH, TEOpHs, aHallu3, CHHTE3, KiIacCU(pUKAIUS, NEPUOIUYHOCTH,
Ha0II0/IeHUE, YKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2P EKT, TEXHOJIOTHSI, MATEPUAJIBI.

®dusnka: marepus, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, HMOH, HYKIHUJ, H30TOIbI, PaJMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi,
MPOBOJIHUKH, TIOJYIPOBOJHUKH, JUAJEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHME BEIIeCTBa, Ta3, pPacTBOP,
PacTBOPUMOCTD, KpUCTAIITNYECKas peléTKa, CIUIaBbl, (PU3NUECKHe BEIMYUHBI, eUHHUIIBI U3MEPEHUs, KOCMUYECKOEe MMPOCTPAHCTBO, TIIAHETHI, 3BE3/IBI,
CounHize.

buonorust: ¢gorocunTes, apixanue, Owocdepa, IKOCUCTEMA, MHUHEPATbHBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MaKpOAJIEMEHTHI, MUTATEIHHBIC
BEILIECTBA.

I'eorpadus: armochepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE NCKOITAEMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3yJbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOIO OOLIEro oOpa3oBaHMs JOCTUTAIOTCS B XOjA€ OOyYeHMs] XUMHMM B €IUHCTBE
y4eOHOI M BOCTIMTATENILHOU AEATEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHUICKUMH COLMOKYIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMHU
LEHHOCTSIMM, IMPUHATBIMU B OOLIECTBE IpaBUJIaMM M HOPMaMHU IIOBEJEHHS MU CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMsI, CaMOpa3BUTHS U
COLIMAIN3aluU 00yJaroINXCs.

JINYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMH U
pacUIMpEHME OIIbITA AEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

LIEHHOCTHOTO OTHOILLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEINIO, IOHUMAHUS 3HAYEHUs XUMHUYECKON
HAyK{ B KHM3HH COBPEMEHHOI'0 00IIECTBa, CHOCOOHOCTH BIIAJIETh IOCTOBEPHOU MH(pOpPMAaLIMEl O epeIoBbIX TOCTUKEHUAX U OTKPBITUAX MUPOBOM
1 OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABICHHS O COL[MAJIbHBIX HOPMAaxX U IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHU B
OOIIIECTBEHHO IOJIE3HOW, yueOHOUCCIe0BaTeIbCKONW, TBOPYECKONH U JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOH COBMECTHOM
JEeSITeIbHOCTH TPU BBIIIOJHEHUU Y4EOHBIX, ITO3HABATEJIbHBIX 3a/1a4, BHIMOJIHEHUH XUMUYECKUX 3KCIIEPUMEHTOB, CO3JaHUM yYEOHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aMMONOHMMAaHMIO M B3aWMOIIOMOIIM B Mpolecce 3TOH y4yeOHOH AesATeNbHOCTH, TOTOBHOCTU OIIEHHWBAaTh CBOE IMOBEACHUE U
ITOCTYIIKM CBOMX TOBAPUIIEH C MO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS NOCIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XMMHUYECKONW PEaKIMM, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U
COCTABJISAIOLINE OCHOBY JJIsl HOHUMaHUS CYITHOCTH HayYHON KapTUHBI MHUpa, IPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MIPUPO/IBI,
B3aMMOCBSA35IX YEJIOBEKA C IPUPOIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

M03HaBaTeIbHbIE MOTHBBI, HAllpaBIEHHbIE Ha IOJIyY€HHE HOBBIX 3HAHMHA 0 XUMHH, HEOOXOAMMBIE Uil OOBSCHEHHS HaOII0JaeMbIX
MIPOLIECCOB U SIBJICHUM, MO3HABaTEIbHON, MHGOPMAIIMOHHON M YMUTATEIbCKOW KYJIbTYPhI, B TOM YHCJE HaBBIKOB CAMOCTOSATEIHHOW pabOTHI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K CaMOOOpa30BaHMIO, IPOEKTHOW U
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpPY HANIPaBIEHHOCTH U YPOBHS 0OyueHUs B JalbHEHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE IEHHOCTU >KM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 >KU3HU, OCO3HAHHE
MOCTIE/ICTBUM M HENpUsATHE BPEIHBIX NPUBBIUEK (YIMOTPEONEHHs aJIKOTroJisd, HApKOTUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIOJCHHUS MpPaBUII
0€30MMacHOCTH NP O0OpalleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM JKU3HH;



5) Tpy10BOro BOCIIUTAHMSA:

MHTEpEC K MPAKTHUECKOMY M3y4YEeHHUIO MPOdEeccHii U Tpya pa3IudHOro pojia, YBaKEHHE K TPYAY U pe3ysibTaTaM TPYIOBOU AEATEIbHOCTH, B
TOM YHCIIE Ha OCHOBE MPHMEHEHHUS MPEIMETHBIX 3HAHWH 0 XHUMHH, OCO3HAHHBIA BBHIOOP HMHIMBUIYAIHLHOH TPACKTOPHU IMPOIODKCHHUSL
o0Opa3oBaHusi C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIEUTHOMN
npodeCcCHOHATIBHOM AEATSILHOCTH M Pa3BUTHS HEOOXOMMBIX YMEHHIA, TOTOBHOCTb aJIalITHPOBATHCS B IPO(ECCHOHATIBHOM Cpejie;

6) IK0JIOrHYECKOT0 BOCIUTAHUS:

9KOJIOTMYECKH 11e7IeCO00Pa3HOe OTHOIICHUE K ITPUPO/IC KaK HCTOYHUKY KH3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH
3JJ0pOBOTO W 0e30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBCHHOMY (DH3MYECKOMY M IICHXHYECKOMY 30POBBIO, OCO3HAHHUE
[ICHHOCTH COOJIIO/ICHUS TIPaBHJI 0€30IMacHOro MOBEACHUS NPU paboTe ¢ BEHIECTBAMHU, a TAKXKE B CHUTYallUAX, YIPOXKAIOMIMX 30POBBIO U KU3HU
JTIOJICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHHS, MOJYYaeMble MPU HM3YYCHHH XUMHH, JJIS PEUICHUS 3ajad, CBSI3aHHBIX C OKPYKAIOIIEH MpPUPOIHON
CPEIOM, /17151 TIOBBIILIEHUSI YPOBHS KOJIOTMYECKOM KYJIbTYpPbl, OCO3HAHUS ITI00ATBHOIO XapaKTepa 3KOJOTHYECKUX IPOoOieM U MyTel WX pelIeHus
MOCPEACTBOM METO/JOB XHMHH, SKOJOTMYECKOTO MBINUICHHS, YMEHHsS PYKOBOJCTBOBATHCS MM B I03HABATEIbHOW, KOMMYHHUKATHBHOW W
COLIMAJIBHOM ITPAKTHKE.

METANIPEJIMETHBIE PE3YJIBTATHBI

B cocraBe meranmpeaMeTHBIX pe3yibTaTOB BBIIEISIOT 3HAYMMBIC JUIS (POPMHUPOBAHUS MHUPOBO33PEHHS OOIIEHAYYHBIC MOHATHS (3aKOH,
TEOpHsl, TPHHIMII, THIIOTE3a, (aKT, CHCTeMa, MPOIECC, IKCIEPHUMEHT M APYToe.), KOTOPbIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yYEOHBIX
IpeaMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3THUX NpPeAMETOB (OpPMHpOBATh MPEACTABIECHHWE O LEJIOCTHOM HaydyHON KapTMHE MuUpa, U
yHUBEpCaIbHbIC yueOHbIE IeHCTBUS (IT03HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYIATHBHBIE), KOTOPhIe 00eCIeUnBaOT (HOPMHUPOBAHKE TOTOBHOCTH
K CaMOCTOSITEIIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHHIO YISOHOMU JESITEILHOCTH.

IMo3HaBaTeIbHbIE YHUBEPCATIbHbIE YUeOHbIe el CTBUS

Ba3oBble JJorn4yecKue 1eiiCTBU:

YMEHHS MCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIICHUS TPU OCBOCHHUU 3HAHHIA: PACKPBIBATH CMBICI XHMHUYECKUX MOHATHH (BBIICIATH UX
XapPaKTCPHBIC MMPU3HAKHW, YCTAHABJIMBATE B3aMMOCBA3b C JPYTrUMHU HOHHTI/IHMI/I), HUCITIOJIB30BATh MOHATHUA OJIA 00BsICHEHNS OTACJIBHBIX (1)3KTOB u
SIBJICHU#, BBIOMPATh OCHOBAHUS W KPUTEPHU JUTS KIaCCH(DUKAI[MA XUMHYECKUX BEIIECTB M XUMHUCCKHX PEaKIMi, YCTaHABIUBATh MPHYUHHO-
CJICACTBCHHBIC CBA3U MCKIY o0OBeKTamMu HU3Yy4YCHUA, CTPOUTH JIOTUYCCKUE PACCYKIACHUA (I/IH}IYKTI/IBHBIG, ACOYKTHUBHBIC, I10 aHaJ'IOFI/II/I), acjaaTrb
BBIBOBI U 3aKJIFOUYCHU S,

yMEHHE TPHMEHSATh B MPOIECCe IMO3HAHUS TOHATHSA (MPEAMETHbIE W METalpeAMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOJIB3YEMBIC B XHUMMUH, HpeO6pa3OBBIBaTB IOUPOKO MPUMCHACMBIC B XHMHUHU MOJCJIBHBIC IPEACTABICHUA — XUMHAYECKHH 3HAK (CI/IMBOJ'I
JIIEMEHTa), XUMHUYecKas (GopMyia M ypaBHECHHE XMMHYECKOW PEaKIUH — TMPH pEIICHUH Yy4eOHO-TTO3HABATEIbHBIX 3a7ad, ¢ Y4ETOM ITHX
MOAOCJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABJIATE W XApaKTCPU30BaTh CYHICCTBCHHBLIC TIPU3HAKU H3YyYaCMBbIX 00BEKTOB — XUMHYECKHUX BCIIICCTB U
XMMHYECKHX PEAKIHi, BBISABISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBSI3M M MPOTHBOPEYHS B HM3Y4aeMbIX MpoIleccax M
SABJICHUSX.



Ba3oBble uccienoBarejabcKkue eiicTBUA .

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBIE BONPOCH B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a TaKXKE€ B KayecTBE OCHOBBI JJsi (POPMHUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYK/ICHMIA;

NpUOOpPETeHUE OMbITAa MO IUIAHUPOBAHHUIO, OPTaHU3AIMKM M TPOBEICHUIO YYCHHMUYECKHX JKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJ0M
IpolLecca, CaMOCTOATEIbLHO MPOTHO3UPOBATH €ro pe3yiabTaT, GopMyIupoBaTh 000OIIEHUS U BBIBOJBI 10 Pe3yjbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICTIOBAHMSI, COCTABIIATH OTUET O MPOJICIIAaHHON padoTe.

Pa6ora ¢ nundopmanmeii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W HHTEPIPETUPOBATH MH(POPMAIMIO pa3IMYHBIX BHUIOB M (POPM NpPEACTABICHUS, MOIY4aeMyIO0 W3
pa3HbIX MCTOYHUKOB (HAyYHO-TIOMYJSApHAs JIMTEpaTypa XMMHYECKOrO COJEp:KaHWs, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeTa), KpUTHUECKH
OLIEHUBATh MPOTHBOPEYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHATh Pa3InYHbIe METO/bI U 3aMPOCHI IPHU MOUCKE U 0TOOpEe MHGOPMAIIMU U COOTBETCTBYIOIIUX AAHHBIX, HEOOXOAUMBIX AJIS
BBITIOJIHEHUST y4eOHBIX W TMO3HABATENBHBIX 337a4 ONPEACIEHHOTO THIIA, MPHUOOPETEHHE OMNbITa B OOJIACTH HCIIOJIb30BAaHMS MH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIa/IeHUuE KyJIbTYypOil aKTUBHOTO HCIIOJIb30BAHMSI PA3IMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BBIOUPATH
ONTUMANIBHYIO (OpMY TMpPEACTaBICHUS WH(POPMAIMKA U WUTIOCTPUPOBATH pPEIIaeMble 3a7addl HECIOKHBIMH CXEMaMH, TUarpaMMamMu, JpYTUMHU
dhopmamu rpadMKU ¥ ©X KOMOMHAIIMSMU;

YMEHHE UCIONb30BaTh W aHAIM3WPOBAaTh B TMpolecce y4eOHOM M HCCIEIOBATENbCKON AEATEIBHOCTH WH(GOPMAIMIO O BIHSHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X0341HCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY’KAIOLIEN PUPOJHON CPEJIBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1elCTBUSA:

YMEHHUS 3a/1aBaTh BOIPOCHI (B X0/€ Ananora u (Win) JUCKYCCHM) MO CYIIECTBY 00CYXk/1aeMOoi TeMbl, (JOPMYIMPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS TIPEJIOKEHHOMN 3a/1auu;

YMEHHUS MIPENCTABIATh MMOJTYYEHHBIE PE3YNIbTAThl I03HABATEIbHON ACSITEIBHOCTH B YCTHBIX M IMMCBMEHHBIX TEKCTaX; JEJIaTh IPE3ECHTALUI0
PEe3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIepUMEHTa (JIabopaToOpHOTO OIbITa, JTA0OpaTOPHOU pabOThI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTr0 MPOEKTa);

YMEHHS Y4eOHOT0 COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI MO3HABaTEIbHON M MCCIEI0BATEIbCKON ACSITENbHOCTH MPHU PEIICHUN
BO3HHUKAIOIIKUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIVIACOBAHUS MO3UIMH (00CYXIeHHsI, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBUH, OIpe/ieJIeHHe KPUTEPHUEB 10 OLIEHKE KauyecTBa BBIITOJIHEHHOM paboThI U ApyTHe).

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHUE CaMOCTOSITENIbHO ONpEACNATh ILeNH JAEATENbHOCTH, IUIAHUPOBAaTh, OCYILECTBIIATh, KOHTPOJIMPOBATH W MpPHU HEOOXOAMMOCTHU
KOPPEKTUpPOBaTh CBOIO JI€ATEIbHOCTh, BBIOMpaTh Haubonee >PQEKTUBHBIE CIMOCOOBI peleHUs Y4eOHBIX M IO3HABaTENbHBIX 3ajad,
CaMOCTOSITEJILHO COCTaBIIATh WJIM KOPPEKTUPOBATh MPEAIOKEHHBIN alrOpUTM JEHCTBUI NP BBIIOJHEHUM 33JaHUI ¢ YYETOM MOITYYEHHS] HOBBIX
3HaHUNA 00 M3ydaeMbIX OOBEKTaX — BEIEeCTBAaX M PEaKIUSIX, OLEHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJjbTaTa 3asBJIEHHOW ILeNd, yMEHHE
HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPEJIaraéMble B YCIIOBUU 3aJaHUM.

MHNPEAMETHBIE PE3YJBbTATHBI



B cocraBe mpeaMeTHBIX pPe3yabTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COJIEpXaHHs, YCTaHOBJICHHOIO HaHHOW (denepaibHOi paboueit
MPOrpaMMO#i, BBIIEISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS Hay4yHbIe 3HAHHS, YMEHHUS W CIOCOOBI ACUCTBHUH, cnemuduueckue Ui MpeIMEeTHOM
o0nactu «XuMUs», BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETalu, IpeoOpa3oBaHUIO U MPUMEHEHUIO B PAa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh COPMUPOBAHHOCTH y OOYUAIOLIUXCS

YMCHMM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJIEKYJId, XUMUYECKUHI JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE BELIECTBO,
cMech (OJTHOPOJHAs U HEOJHOPOJHAsI), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas J0Js XMMMUYECKOIO 3JIEMEHTa B COEIMHEHUU, MOJSPHBI O0BEM, OKCHUJ, KUCIOTa, OCHOBAHHE, COJIb,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas peakiys, KIacCU(pHUKALMs peakLUui: peaklUuu COEAMHEHHs, peaKluu
pa3oKEHUs, Peakuy 3aMEIICHUs, PEaKIIMi OOMEHa, 9K30- U SHIOTEPMUYECKHE PEaKIMH, TeIUIOBOW 3(PQEeKT peakuuu, sSApo aroma,
JIEKTPOHHBIN CJIOM aToma, aTOMHasi OpOuTallb, PaAMyC aTOMa, XMMHUYECKasl CBsI3b, MOJISIpHAsl U HEMOJISIpHAsl KOBAJIGHTHAS CBSI3b, HOHHAs
CBSI3b, HOH, KATHUOH, aHUOH, PaCTBOP, MacCcoOBas J10J1s1 BEIlECTBA (MPOLIEHTHAsA KOHLEHTPALKs) B paCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IOHATUH M NPUMEHATH OTH IOHATUS IPU ONMCAHUM BEILECTB U UX
MpEeBpaIlCHU;

WCIIOJIH30BATh XUMUYECKYIO CHMBOJIMKY JUISI COCTABJICHUS ()OPMYIT BEUIECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINH;

OTIpE/EIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX, CTENEHb OKHUCIEHMS DJIEMEHTOB B OMHAPHBIX COECIUHEHMSX,
MIPUHA/IJIEKHOCTh BEIIECTB K OMpPEEIEHHOMY KJIacCy COEAMHEHMH 1Mo ¢opMyiiaM, BUJ XMMHUYECKOHN CBSI3M (KOBaJE€HTHAs U MOHHAs) B
HEOPraHUYECKUX COCAUHECHUSAX;

packpbiBaTh cMbica [lepuonnueckoro 3akona J[. V1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JIEMEHTOB OT UX MOJIOKEeHUs B lleprogndeckoil cucreMe, 3aKOHOB COXPAHEHMSI MAcChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo;

OIMCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepunonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3MyaTh MOHATUS «TJ1aBHAs
noarpynna (A-rpynmna)» U «mobouynas noarpynna (b-rpynma)», Manbie U Gonbline MepUOIbl, COOTHOCHTh O0O3HAYEHUS, KOTOpbIE
uMmerorcs B Tabmuue «llepuoanueckas cucrema xumuueckux aneMmeHToB JI. M. MenneneeBa» c YHCIOBBIMHU XapaKTE€pPUCTHKaMU
CTPOEHHUSI aTOMOB XMMHMYECKHX 3JEMEHTOB (COCTaB M 3apsj A1apa, oOliee YMCIIO AJIEKTPOHOB U paclpesielieHue UX MO 3JIEKTPOHHBIM
CJIOSIM);

KJ1acCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHNYECKHUE BEIEeCTBA, XUMUUYECKHE PEaKIMU (TI0 YUCIy U COCTaBY YYacTBYIOLIUX B
peaKIMU BEIIECTB, 110 TEIIOBOMY (P (deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIas ONKCAHUE MpPUMEpaMH
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH IIPOTEKAHUS XUMHUYECKUX
MIPEBPALLEHUI B PA3JIUYHBIX YCIOBUSX;



BBIUUCIISATE OTHOCHTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYEO MacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTa 1Mo (opmyIie
COCIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON PEaKIui;

MPUMEHSITh OCHOBHBIE OIEPAlMHA MBICTUTEILHOW EATEIHPHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEMATHU3AIIHIO,
KJIAaCCU(UKALIUIO, BBIABICHUE MPHUYMHHO-CICJACTBCHHBIX CBSI3ed — JUIS HM3y4EHUS CBONCTB BEHIECTB U XUMHYECKHX pEaKIuH,
€CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHMS — HAOJIIOJICHHE, H3MEPEHHE, MOJICITUPOBAHHE, SKCTIEPUMEHT (PeaIbHBIN M MBICJICHHBIN );
CIIeZIOBaTh MpPaBUJIAM TIOJB30BAHUS XMUMHUYECKOW IMOCYA0H M nabopaTOpHBIM 00OpYJOBAaHMEM, a TaKXkKe NpaBWIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO IMOJYYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BeliecTB (BOJOPOAAa W KUCIOPOJA), MPUTOTOBICHHIO PACTBOPOB C OMPEACIEHHON MacCOBOM OJICH pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M TPOBOJUTH XMMHUYECKHAE DKCIIEPHUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB INEIOYCH M KHUCIOT C ITOMOIIBIO
WHIUKATOPOB (JaKkMyc, (heHondranent, METUIIOPAHK U APYTHUE).

K koniy oOydenust B 9 KJjacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaThb CHOPMUPOBAHHOCTH Yy OOYYAIOIIUXCS

YMEHHUI:
[ ]

PacKphIBaTh CMBICIT OCHOBHBIX XUMHUYCCKUX IMOHSATHI: XUMUYECKUH JIEMEHT, aTOM, MOJISKYJIa, MOH, KATHOH, aHUOH, ITPOCTOE BEIICCTBO,
CIIO’)KHO€ BEIIECTBO, BAIGHTHOCTb, 3JICKTPOOTPUIIATEIILHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl PEaKIysl, XMMHUUECKas CBS3b, TEIIOBON
¢ deKT peakuuu, MOIb, MOJSPHBIA O0BEM, PacTBOP, ANEKTPOJIUTHI, HEINEKTPOIUTHI, SIEKTPOIUTHUECKAs TUCCOLMALUS, PEAKIIHH
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMbIE U HEOOpAaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKiuu, OKUCIUTEIh, BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIICHUE, aJNIOTPONHs, aM(pOTepHOCTh, XUMHUECKas CBS3b (KOBaJEeHTHAs,
WOHHAs, METAJUTMYeCcKas), KpUCTAJUIMYeCcKass pPEemETKa, KOPPO3Us METAJUIOB, CIUIABBI, CKOPOCTh XHMHYECKOH PpEeaKIH, MpeaebHO
nonyctumast konnentpamus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHH W TIPUMEHSATH OTH TOHSATHS TPH ONUCAHWHM BEIISCTB W UX
IIPEBPAILCHHUI;

MCIOJIb30BaTh XMMHUECKYI0 CHMBOJIUKY JIJIsl COCTaBJIeHHs (JOPMYJ BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKIIHil;

OTIPE/ICIIATh BAJCHTHOCTh M CTEICHb OKUCJICHHS XWMHUYECKUX JJIEMCHTOB B COCIMHCHHUSX DPA3JIMYHOTO COCTaBa, MPUHAIICKHOCTH
BEIIECTB K OMNpPENEIEHHOMY KJIACCy COCTUHEHHH 1o (opMmysaM, BUI XHMHYECKOH CBS3HM (KOBAICHTHAs, MOHHAS, METAJUTMYECKas) B
HEOPTaHMYECKUX COEJAMHEHUSX, 3apsj HMOHA MO XMMHUYECKOW (opmyle, XapakTep cpelbl B BOJHBIX PacTBOpaXx HEOPTaHUYECKUX
COCTMHEHHH, TUTT KPUCTA/UTMYECKOM PEIIETKH KOHKPETHOTO BEIIECTRA;

packpsiBaTh cMmbich [lepuonnyeckoro 3akoHa [I. . MenneneeBa u A€MOHCTPUPOBATh €0 TOHUMAaHUE: OMUCHIBATh U XapaKTepPU30BaTh
tabmunyto Gopmy Ileproguveckoll CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3iU4arh MOHITHS «TJaBHas moiarpymnma (A-rpymma)» u
«mmobounast moarpynmna (b-rpymma)», manbie U OOJbIINE TEPUOMBI, COOTHOCUTh 0003HAYEHMsI, KOTOPhIE UMEIOTCS B MEPUOTUICCKOM
TabyuIle, C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOSHUS aTOMOB XMMHUECKHUX AJIEMEHTOB (COCTaB U 3apsi sSApa, o0Iee YnCiIo AIEKTPOHOB
U pacrpeesieHne UX M0 JIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIHe 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB JIEMEHTOB U MIX COSIMHEHUIM
B IIpeJieax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;



KJIaCCU(PUITUPOBATh XUMUYECKHE JIEMEHThI, HCOPraHMYECKUE BEIIECTBA, XUMUUYECKHE PEAKIUU (10 YHCIy M COCTAaBY yYacCTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TEIJIOBOMY 3D (EKTY, M0 N3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUUECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME M CHEHH(PUYIESCKHE XUMUYECKHE CBOWCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IMOATBEPXKIAS
ONMHUCaHUe MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUNW COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIUM;

COCTaBJIATh YPABHEHUS AJICKTPOIUTUYECKON THCCOLMAIMU KHUCIIOT, IIEJI0YEH M COJIeH, TOJIHBIE U COKpAIIEHHbIC YPAaBHEHHS pEaKIUid
HOHHOTO OOMEHa, ypaBHEHHS PEaKIMH, MOJATBEP)KIAIOIINX CYIICCTBOBAHUE TEHETUYECKOW CBS3M MEXKIY BEIIECTBAMH DPAa3TMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKACIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEACTBOM COCTABICHHS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTU MPOTEKAHUS XMUMHUYECKUX MpPEBpallleHU B
Pa3IUYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJEKYISPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO OO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie
COEIMHEHMS], MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEaKIUU;

COONIONAaTh TpaBHJA IOJI30BAHMS XHMHYECKOW TOCYAOH M JIaDOopaTOPHBIM OOOpYyIOBaHHWEM, a TaKkKe IpaBuUia OOpalIeHUus C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKLUUSIMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a);

MIPOBOINTH PEAKIINH, TIOTBEPKIAIOIINE KAaYeCTBEHHBIM COCTaB PAa3IMYHBIX BEHIECTB: PACIIO3HABATEH ONBITHBIM ITyTEM XJIOPH]I-, OPOMHUI-
, uomua-, kapOonart-, ¢ocdar-, cuiIMKaT-, CcyibdaT-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHS M HOHBI M3yYEHHBIX METAaJIJIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIC OIEpaIlMy MBICIUTEIILHON JESITENIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEMaTU3AIHIO,
BBISIBIICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€d — JJII M3YYEHMs] CBOWCTB BEIIECTB M XUMHUYECKHX DPEAKIUN, €CTeCTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS — HAONI0IeHNE, U3MEPEHHEe, MOJISTUPOBAHKE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

JuaekTpoHHbIe (HU(pPOBHIE)

Ne m/n NPOrpamMMbl Bceero f;;:ﬂ‘:ﬂb“ble ;Eg::::quKne o0pa3oBaTe/ibHbIE PECYPCHI
Pa3znea 1. [lepBoHavyaibHble XUMHYECKHE TIOHATHUSA
L1 corecmmosmammn n mpaemmccroi 5 2 Butmorexa LIOK
CSTCIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemiecTBa u XumMuyeckue peakimu 15 1 ESS;I;I/?TF][Z?SCL)L?’EN £41837¢
Wtoro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopon. [Toustue 06 6 bu6mmoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonsarue o kuciorax u 3 1 bubnnorexa [HOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnmnoreka [JOK
COeMHEHU I https://m.edsoo.ru/7f41837c
HWroro no paznery 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MenaeneeBa. Ctpoenune aToMoB. XUMHYECKas

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE Pe€aKIuu

[Iepuoanueckuii 3aK0H U
31 [Tepuoanueckas cucreMa XUMHYECKUX

bu6mmorexa [IOK

anemenToB J[. . Menpeneena. ! https://m.edso00.ru/7f41837c
Ctpoenue aToma
39 Xumudaeckas cBsa3b. OKUCIUTETHHO- 8 2 bubmuotexa [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIHH https://m.edsoo.ru/7f41837c
Hroro no pasneny 15 bubnuoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837c

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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bu6mmoreka [IOK
https://m.edso00.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Jl'j;-)l'[ HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl Beero Konrposbubie IIpakTnueckue f:g;g)f O(LB;TIZ])ILHH e
padoThI padoTsbI pecype
Pa3nes 1. BemecTBO M XMH4YecKHe peaKkuu
11 [ToBTOpenue u yriryOiaeHrne 3HaHU OCHOBHBIX 5 1 Bu6muotexa [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEaKIIUN 4 bubmorexa [IOK
https://m.edso0.ru/7f41a636
13 DNEKTPONUTHYECKas! AUCCOMAINS. XUMUYECKUE 8 1 1 bubmmoreka [JOK
peaKiMK B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHHS
21 OO01mmas XxapakTepruCcTHKa XUMUIECKUX HJIEMEHTOB 4 1 bubmmoreka [JOK
VIIA-rpymmsl. ["ajgoreHst https://m.edsoo.ru/7f41a636
29 OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB 6 bubmuoreka [IOK
VIA-rpynmnel. Cepa 1 €€ coeiMHeHUS https://m.edsoo.ru/7f41a636
23 OO6m1ast XxapakTepUCTUKa XUMHUECKHX JIeMEeHTOB V A- 7 1 bubmuoreka [IOK
rpynnsl. A30T, Pocdop U X COeTMHEHHS https://m.edsoo.ru/7f41a636
24 OO6m1ast XxapakTeprucTUKa XUMUUECKUX SJIEMEHTOB 8 1 2 bubmuoreka [IOK
IV A-rpynmel. Yriiepon 1 KpeMHUE U UX COEMHEHHS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3nes 3. MeTa/liibl M X COCAMHEHUS
N bubmmoreka [JOK
31 | Obmue croficTsa MeTantos 4 it ecs00 /71412636
3.2 BaxkHel1e MeTaisl 1 UX COSTUHEHUS 16 1 2 ﬁgg:ﬁ;;i:;i?ﬁn 413636
Hroro no paszneny 20

Paznea 4. Xumus U OKpysKamoas cpeaa



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

4.1 BemectBa u Marepuransl B )KM3HU YEJIOBEKA
Uroro no pazneny

PesepBHOE Bpems

bubnmoreka [IOK
https://m.edsoo.ru/7f41a636

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka Bce  Konrpoabunie IIpakruyeckue Aara oOpa3zoBaTe/IbHbIE
n/n U3y4YeHUs
ro padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tea u BenecTna https://m.edsoo.ru/ff0d210c
2 ITonsatue o MeTomax MO3HAHUS B XUMUHU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
| Dot o | s o | B LOK
https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 | coeoct (nn mavaecpe omorsn mesapermol | bu6morera LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
o | rormenorommecmemornn emmeno | BuGorea 101
’ https://m.edsoo.ru/ff0d2a6¢c
TOPHU30HTHI»
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
10| Xomomscorss dopuyme. Banormoo amowos | 1 Bumotea LIOK
: https://m.edsoo.ru/ff0d2eae
XAMHUYECKHUX DJIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. 1 bubmuorexa [JOK

OTtHocHTeNbHASI MOJIEKYJISIPHASI Macca

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas J0J XUMHYCCKOI'O 3JIEMCHTA B

bu6mmoreka [IOK

12 COCANHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mounb. Moisipaast bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKrue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus NPOTEKAHUS XUMUYECKHUX bubmumoreka [IOK
peaKiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YpaBHECHUSI https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konm4yecTBa, Macchl BELIECTBA 110 bubnnoreka [JOK
YpaBHEHUSIM XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d5708
K HpUKaIUsI XUMAYECKUX PEeaKIU
18 (CJ(I)aéC,I[(;IHq;HI/Ia}IIHpaBJIOX(eHGI::}I 3a£§l§ma bubmorexa [IOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBII-3HIIUKIIONEINACT.
19 O06o001eHre U CHCTEMATH3alNs 3HAHUH. bu6mmoreka [IOK
3ansiTHe no nporpamme Kypca: «Poccusi — https://m.edsoo.ru/ff0d40c4
MOHU I'OPU30HTHI»
20 KontponbHas padora Nel o teme «BemecTBa bubnuoreka [IOK
U XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
2 Keenopon . anewent  npocros memteerao Bubmorexa [IOK
‘ https://m.edsoo.ru/ff0d448e
O30H
22 enopors (et ommenena, ropere) ubmiorera LIOK
’ : https://m.edsoo.ru/ff0d4614
ITonsaTue 06 okcumax
25 maboparopintn npowmenoe ubmioera LIOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
24 TemnnoBoit 3¢ ekt XuMUIECKO peakuuu, bubnuorexa [IOK

IMOHATHUC O TCPMOXUMHUICCKOM YPAaBHCHUMH,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OK30- U DOHAOTCPMUUCCKHUX PEAKIUAX

TomuBo (HedTh, yronb U MeTaH). 3arps3HeHne

bu6mmorexa [IOK

25 BO3J1yXa, CIIOCOOBI €ro Mpe0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 lonyuenme n codmpanic sneropora Bumioreks LIOK
1 AP poAs, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonopon — 351eMeHT U IPpOCTOE BEIIECTBO. bubmumoreka [IOK
Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosopoza. [IpuMeHeHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KUCIIOTAX U COMSAX bubmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0bI MoJTydeHus BOJAOPOa B TabopaTopuu bubmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
3 dlonyeenmie n cobmpanme noxopos, Hsyseie BuGnoreca LIOK
I P AOPOa, H3YH https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
. . bubmuorexa [JOK
32 Mossipabiii 00bE€M ra3oB. 3aK0H ABOTaIpoO hitps://m.edsoo.ru/ff0d542e
o | B e o e B LOK
- y y Betlt https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
o | s e e g s B 10K
peart N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckre 1 XUMHUECKUE CBOMCTBA BOJIBI bubmorexa [IOK
g https://m.edsoo.ru/ff0d587a
. bubnmuorexa [JOK
36 CocraB ocHoBanwuii. [ToHsITHE 00 MHIMKATOpPAX https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachimeHHbie u Bubmorexa [IOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 1071

BCIIICCTBA B paCTBOPC. 3ansaTue no

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

nporpamme Kypca: «Poccusi — mou
TOPHU30HTHI»

[IpakTuueckas padora Ne 5 o teme

38 «I[IpurotoBiieHHE PACTBOPOB C ONPECIEHHOMN bubmorexa LIOK
N . . https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA
39 Kontponsnas padora Ne2 mo teme «Kucmopos. bubmuorexa [IOK
Bomopox. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KilacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
g | Domemensmaneie aokere B LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnnorexa [HOK
OCHOBaHHA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XUMHUYECKUE CBOWCTBA KUCIOT bubmorexa HOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubmuorexa [JOK
MOJTYYCHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTryeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eneTndeckas cBsI3b MEXKIy Ki1accaMmu bubnnorexka [JOK
HEOPTaHWYECKUX COCTUHEHHIMA https://m.edso0.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3aIU 3HAHUI Eubmorexa LIOK
https://m.edso00.ru/00ad9cb?2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnnorexka [JOK

KJIACChl HCOPIraHNYCCKUX COCI[I/IHeHI/II\/'I"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[lepBbie NOMBITKY KJIaCCU(PUKAITUU

51 XUMHYECKUX 2JIeMeHTOB. [loHsATHE O nax Bubmuorexa LIOK
) Thyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
[Tepunoanueckuii 3akon u [lepuoanueckas Bubmorexa [IOK
52 cucTeMa XUMMUYECKUX anemMeHToB /1. 1. ]
https://m.edsoo.ru/00ada52c
Meunneneena
53 He HOJbI, T ITIBI, IIOAT'PVIIIIbI BI/I6J'II/IOT€K3 HOK
PHOJIBL, TPYLIIBL, HOMTPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED. bubnuorexa [JOK
U3oToms! https://m.edso0.ru/00ada342
s | oo oo oonse o Bumorera 110K
pHOI T https://m.edsoo.ru/00ada6bc
Menneneesa
56 | ore noneosomo s opnomtaoenott exoron BuGorexa LIOK
proa ' https://m.edsoo.ru/00ada824
W. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
| P e . L H Mo Bumorers 110K
yd » TEA P ' https://m.edsoo.ru/00ada96e
no nporpamme kypca: «Poccusi — mou
TOPU30HTHD)
58 l;izigzziﬁgzp gz .3(1351?1?;111 /e gﬁi Pi)ccmﬁcxas[ Eubmiorexa [JOK
= p https://m.edso0.ru/00adb33c
IpoBepoyHas pabora
59 | stons Konticson oot Becacontomm BuGmorexa LIOK
. P https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnmuorexa [JOK
XUMHUYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
61 I/IOHHaSI XUMHNUYCCKasa CBA3b EH6HHOTeKa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHast mossipHasi XUMHYECKasi CBS3b bu6mmoreka [JOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

https://m.edsoo.ru/00adaab8

63 KoBasienTHAs HEMONApHAS XUMHUUYECKAs CBI3b 1 Bubmorexa IOK
b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crelness OkACIIeHAS 1 https://m.edsoo.ru/00adae28
65 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bubmorexa LHOK
https://m.edso0.ru/00adb076
bubmuoreka [JOK
66 OKUCINTENIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
67 fﬁi?ﬁff[ﬁiﬁﬁgﬁ .3(132?121/?; Egieelje «CTtpoeHue 1 bubmmorexa [JOK
https://m.edso0.ru/00ad9cb2
aToMa. XuUMHUIECKas CBSI3b)
68 Pezepubiit ypok. O6001meHue u 1 bubnnorexa [HOK
CHCTEMATHU3ALNS 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
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9 KJIACC

KoaudecTBO 9acoB

Ne gﬂ;’i Mara JIeKTPOHHBbIE U(PPOBHIE
u/n Tema ypoka Becer  KourtpoubHbie e S— o0pa3oBaTe/ibHbIE
0 padoTbI pabor pecypcol
bl
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema 1 bu6mmoreka [IOK
xumudeckux 3aementos J1. M. Mennesneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX 1 bubnuorexa [JOK
AJIEMEHTOB IEPBBIX TPEX IIEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus u HOMEHKIaTypa HEOPraHUIECKIX 1 bubnunoreka [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMU4eCcKkoil CBSA3M U TUIIBI KPUCTATUIMYECKUX bubnnoreka [JOK
4 i 1 }
peméTrox https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme «I[loBTopenue u
5 yri1yOJeHre 3HaHUM OCHOBHBIX pa3/esioB Kypca 8 1 1
KJ1acca
Knaccudukanms XuMuueckux peakiifii mo pa3auaHbIM bubnuotexa [JOK
6 1 .
pU3HaKaM https://m.edsoo.ru/00adbcb0
v [TonsiTue 0 ckopocTu XuMUYecKkou peakuuu. llonstue o 1 bubnmnoreka [JOK
TOMOT€HHBIX M T€TEPOTSHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
[TonsiTne 0 XMMUYECKOM paBHOBECHH. DaKTOPBI
8 BIIMSAIOIINE HA CKOPOCTh )I;HMquCKOITI peaKuHFI)/I 1; 1 bubmorexa LHOK
https://m.edsoo.ru/00adc28c
TOJIOKEHNE XUMUYECKOTO PABHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINU 1 bubmorexa LHOK
https://m.edsoo.ru/00adcade
Teopust anexkTpoauTrdeckoi aucconuanuu. CUIIbHbIE U
10 cnagme Z-)JICKTEOJ'II/ITBI. 3aHﬂT2114e nounptl)lrpaMMe Kypca: 1 bubmorexa LHOK
https://m.edsoo.ru/00adcd68
«Poccusi — MOM TOPU3OHTHI»
11 HoHHbIE ypaBHEHHsI peakui 1 bubnnoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add448

12 XUMHYECKHE CBOMCTBA KHUCIIOT M OCHOBAHUM B CBETE bu6mmorexa [IOK
NPEACTABICHUN 00 AIEKTPOIUTUYCCKOM AUCCOIIHAIIH https://m.edsoo.ru/00add5d8
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTaBICHUI 00 bubmuorexa [IOK
AIIEKTPOJTMTUYECKOM TUCCOIHMALINN https://m.edsoo.ru/00add8b2
14 [TonsiTue o ruaponuse couen bubmorexa [IOK
https://m.edso0.ru/00add9d4
. bubmuoreka [JOK
15 O0600611eHre U cucTeMaTu3alus 3HaHUN https://m.eds0o.ru/00addd12
16 [IpaxTnueckas padora Ne 1. «Pemenue bubnnorexa [HOK
OKCIEPUMEHTAIBHBIX 331249 https://m.edsoo.ru/00addbfa
KonTponbHas padota No2 mo Teme «IIeKTPpOIUTUYECKAS bubnnoreka [JOK
17 )
JHMCCOIMANusl. XMMUYECKUE PEaKIUH B PACTBOPAX) https://m.edsoo.ru/00addecO
18 OO01mmas XxapakTepuCTHKA TaJIOTCHOB. XUMHUYECKHEC bubnuorexa [JOK
CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopos. ConsiHasi KUCJIOTa, XUMUYECKUE bubmmoreka [IOK
CBOWCTBA, MOJY4YCHHUE, IPUMECHCHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padora Ne 2 o reme «llomyuenue bubnnoreka [JOK
20 . . :
COJISTHOW KUCIIOTHI, U3YUeHHE €€ CBOHCTBY https://m.edsoo.ru/00ade348
21 Beruncrnenus no ypaBHeHUAM XUMHUYECKUX PEAKLIUM, bubnuoreka [IOK
€CITU OJIMH U3 PEarcHTOB JIaH B U30BITKE https://m.edso0.ru/00ade488
bu6nmoreka [JOK
22 OOmas xapakrepucTHka 31eMeHToB VIA-rpymnisl https://m.eds00.ru/00ade64a
AnnorpornHbie MoAUUKaIMU cepbl. HaxoxaeHue cepobl 1 bubnuoteka [JOK
23 .. . . :
e€ coeTMHeHNH B pupojie. XUMUYECKHE CBOWCTBA CEePbI https://m.edsoo.ru/00ade64a
24 CepoBosiopoi, cTpoeHHe, GU3NIECKUEe U XUMUYECKHE bubnmoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
25 xunmeckn aofiorse, npuenanne Sanmmie o BuGmiorera L1OK
’ https://m.edsoo.ru/00adea28
nporpamme Kypca: «Poccusi — MOM TrOPH30HTBI»
2% XUMUYECKHE peakllny, JIeXKalllle B OCHOBE bubnnorexka [JOK

IMPOMBIIIJICHHOT'O crocoba MMOJIYYCHHA CCpHOﬁ KHUCJIOTHI.

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XUMUYeCKOe 3arpsi3HeHUE OKpYKalolIeil cpebl
COCJIMHEHUSIMU CEPbI

27 Brrunciienne MaccoBO 1071 BbIXOAA IPOIYKTA PEAKLIMU bubmorexa LHOK
A Aid TpotykTa peardt https://m.edsoo.ru/00adec8a

28 pacnpoctpancime s Mppote. isaccknt 1 xivacerc BuGmorera LLOK
pacrpocTp PHPOZE, https://m.edsoo.ru/00adeea6
CBOICTBa

29 AMMHaK, ero (U3NIECKUe U XUMUYECKHE CBONCTBA, bu6mmoreka [IOK
MOJy4YCHHE U IPUMEHECHHUE https://m.edsoo.ru/00adf004

30 [IpakTuueckas padora Ne 3 o reme «llonyuenue bubnnorexa [JOK
aMMHaKa, U3y4eHUE €ro CBOWCTBY https://m.edsoo.ru/00adf180

31 A3OTHas KUCIOTa, €€ (PU3NYECKHE U XUMHUUECKUE bubnnorexa [JOK
CBOWCTBa https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS B KaUeCTBE

32 MUHEPAJIBHBIX yI0OpeHH. XMMUYECKOE 3arpsi3HEHUE bubmorexa LHOK

Ny ) https://m.edso0.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUSIMU a30Ta
®ochop. Oxeun docdopa (V) u pochopras kucnora, bubnnoreka [JOK

33 . }
bu3MUeCKre U XMMUYECKHE CBONCTBA, MOJYYCHUE https://m.edsoo.ru/00adf68a
Ucnons3zoBanne GpocdaToB B KaYECTBE MUHEPATHHBIX

34 ynoOpeHuit. 3arpsisHeHne NpupoaHoi cpensl pochaTamu bubnuoreka [IOK
3ansTHe Mo nporpamme Kypca: «Poccusi — mon https://m.edsoo.ru/00adfc20
TOPU30HTHD.

35 Yrnepon, pacnpocTpaHeHUE B IpUpoJe, pusndeckue u bubnmnorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
OKC}/II[LI yriaepoaa, ux (pusnveckre u XuMHIECKre Bubmorexa [IOK

36 CBOMCTBA. DKOJIOTHYECKHUE MPOOJIEMBI, CBI3aHHBIC C ]

https://m.edsoo.ru/00adfebe
okcugoM yriepoaa (1V)

37 VYronbHast KUCHOTA U €€ CONU bubmorexa LHOK

https://m.edso00.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 no teme "llomyuenue Bubnmorexa [IOK
38 yriaeKucioro rasa. Kauectsennas peakiust Ha KapOoHaT-

noH"

https://m.edsoo0.ru/00ae027e



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfd9c
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[TepBoHavaIbHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX bubmuorexa [JOK
39 1 .
KaK O COSIMHCHUSIX yriiepoa https://m.edsoo.ru/00ae054e
. bubnmoreka [JOK
40 KpemHuii i ero cocautenus . https://m.edso0.ru/00ae080a
A1 uenepmentatm st o Teve «Baxncine ) buGmnoresa LIOK
P A https://m.edsoo.ru/00ae0bf2
HEMETAJIJIbl U UX COeIMHEHUS
Kontponbnas padota Ne3 no reme «BakHelume bubmunorexa [JOK

42 1 :

HEMETAaJUIbI U UX COCTUHCHHS https://m.edsoo.ru/00ae0el8
OO01mmas XxapakTepuCcTHKa XUMUIECKIX YJIEMEHTOB —

43 MeTaiioB. MeTtannuyeckas CBsI3b U METAJIMYeCcKast 1 bubnnoreka [JOK
KpHcTaJuIn4ecKkas pemérka. Guzndeckue CBONCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
XUMUYECKHE CBOMCTBA METAIIIIOB. DJIEKTPOXUMUUECKHMA bubnnorexa [HOK

44 . 1 .

PAI HAIPSDKEHUI METaJIOB https://m.edsoo.ru/00ae1156

15 Desaiorenm o ypasmemtant xunmcckin peasiu ) BuGmmorerca LIOK

P PCAKUIH, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COAEPKUT IPUMECH
bu6nmoreka [JOK

46 Homsie o KopposHi meTaion 1 https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

47 [Hesotmere MeTas: . https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M THAPOKCHUIBI HATPHS U KIS 1 bubmorexa LIOK

A P FIbL HATP https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METATIIBI — KAJIBIIUN U MAarHUH 1 bubmorexa LIOK

H https:/m.edso0.ru/00ae15e8
50 Baxxuelime coeTMHEHUS KaTbITUS 1 bubmorexa LHOK
g t https://m.edsoo.ru/00ae15e8
51 O06001IeHre U crucTeMaTu3alus 3HaHU! 1
. N bubmuorexa [JOK
52 JXK&cTrocTh BOMIBI M CITOCOOBI €€ yCTpaHeHHUS 1 https://m.edsoo.ru/00ae1886
53 [Tpaktrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJBI U 1 bubnuorexka [JOK
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METO/IbI €€ yCTpaHeHus"

https://m.edso0.ru/00aelae8

54 JNS—— bu6mmorexa [IOK

https://m.edsoo.ru/00aelc64

55 AMdoTepHbIE CBOMCTBA OKCHUA M THIPOKCHAA BH6H_HOTeKa LOK

https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

6 | XKemeso Piipsim eds00 n/00aE1086

57 Oxcupl, ruapokcuanl u coiu xkenesa (1) u sxemnesa (1) ﬁggg?/ﬁ?621(%2§/00ae35e6

58 O06001IeHrEe U CUCTEMAaTH3allUsl 3HAHHMA

59 iﬂ?&fﬁﬁgﬂiﬁﬁiﬁ; rl[)(ﬁ): T:;ZI iBa)KHeﬁmHe Bronmozexa LIOK
METAIBL H HX COCTHHCHIS https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX PEAKIIAMN,

60 €CJIM OJTMH U3 PEarcHTOB JIaH B U30BITKE HIIH COACPIKUT bu6mmoreka [IOK
npuMecu. BbIUUCIeHNsT MacCOBOM JIOJU BBIXO1Q https://m.edsoo.ru/00ae1750
MIPOJYKTa peaKiuu

61 O06o00menre u cucTeMaTr3alys 3HaHu. 3aHATHE MO0
nporpamme Kypca: «Poccusi — MOM rOpu30HTBD

62 KonTponbnas padora Ne4 o teme «Baxueiiue
METaJUTbl U UX COSTUHEHUS

63 BeniecTBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU bu6mmoreka [IOK
YeoBeKa https://m.edsoo.ru/00ae3f50

64 XUMUYECcKOoe 3arpsi3HEHUE OKPY>Karolei cpepl BH6H_HOTeKa HOK

https://m.edsoo.ru/00ae4270

65 Ponb xumum B perieHny 3K0JIOTHYECKUX MpodIemM BH6H_HOTeKa LIOK

https://m.edsoo.ru/00ae4270

66 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHHA ﬁggiﬁ;:iéii?ﬁo%eo 40a

67 PesepBHblIit ypok. O000IIEHHE U CUCTeMAaTHU3aIHs 3HAHHMA ﬁggsﬁ?/ﬁéezzg)(ﬁ/oo(e[ db33c

68 PesepBHblil ypok. O000I1I€HNE U CUCTEMAaTH3AIHsI 3HAHU I bubnuoreka [IOK
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KUIIACC
Kon . .
HpOBepHEMOTo IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'O 00111€r0
pesyIbTaTa o0pa3zoBaHust
1 ITo teme: «IlepBoHaYanbHbBIE XUMUYECKUE TTOHATHS
PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSTUH: aTOM, MOJIEKYJId, XMMHYECKHN 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIO)KHOE BEILeCTBO, CMECh (OIHOPOAHAS M HEOIHOPOJAHAs), BAJIEHTHOCTh, OTHOCUTENIbHA aTOMHasi U MOJEKYIspHas
11 Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI MAacca, MaccoBas J10JIs1 XUMUYECKOr0 JIEMEHTA B COEAMHEHUH, MOJISIPHBIN
00BEM, XMMHYECKash peakius, KIacCH(pUKAIUS peaKIuil: peaku COCAMHEHUS, PEaKUUu pPa3IoKEeHHs, peaKluu
3aMeIEHUs], PEaKIIui 00MEHa, YK30- M YHIOTCPMUICCKUE PEAKIUH, TCIUIOBOW 3(PPEKT peakiuu, pacTBOP, MaccoBast 10JIS
BelecTBa (MIPOIEHTHAs KOHIIEHTPAIHsl) B pacCTBOpE
12 WIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMUECKHX MOHATUM U MPUMEHATH 3TU MOHATUS IIPU OIMCAHUU BEIIECTB U UX
MIPEBPALLECHHI
1.3 HCIIOJIH30BATh XUMUYECKYI0 CHMBOJIUKY JJISI COCTaBIEHUs (DOPMYJII BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITUN
14 PaCKpBIBaTh CMBICII 3aKOHOB COXPAaHEHUSI MACChl BEUIECTB, MOCTOSHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHA
ABoraapo
15 OTIPEIETSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIacCU(PUITUPOBATh XUMHUYECKHUE peakiuu (M0 YUCITY M COCTaBYy Y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIMJIOBOMY
spdekry)
1.7 BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MACCBhI BEIIECTB
1.8 BBIUHCIISTH MACCOBYIO JIOJTF0 XUMHUYECKOTO dJIeMEHTa 1o (popMysie COeTMHEHNUS,
1.9 BBIYMCIISATH MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE
110 MPUMEHSTh €CTeCTBEHHOHAYYHBIE METOIbl TO3HAHUSA — HaONIOJIeHHWEe, W3MEpPEeHHe, MOJACIUPOBAaHUE, AKCIEPUMEHT
(peabHBIN ¥ MBICTICHHBIH )
2 ITo Teme: «BaxHeume npeacTaBUTENN HEOPTAHUUYECKUX BEIIECTB)
2.1 PACKpBIBaTh CMbBICII OCHOBHBIX XUMHUUYECKUX MOHSATHM: OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb
2.2 OTIPECIATh MPUHAICKHOCTD BEIIECTB K ONMPEAeNEHHOMY KJIacCy COSAMHEHHI 10 popMyaam




2.3

KJIaCCI/I(bI/II_II/IpOBaTL HCOPTraHUYCCKUC BCIICCTBA
XapaKTEpHU30BaTh (OHI/ICI)IBaTB) O6H_[I/Ie XMMHYECKHE CBOMCTBA BEIICCTB Pa3IMYHBIX KJIACCOB, IOATBCPIKIAAA OIIHMCAHUC

24 IIpUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

25 IIPOTHO3UPOBATH CBOFICTBEI BEIIECTB B 3aBUCHUMOCTM OT HMX Ka4eCTBEHHOIO COCTaBa, BO3MOKHOCTH IIPOTCKAHHUS
XUMHUYECKHX IPEBPAILCHAN B PA3JIMYHBIX YCIOBHAX
CJIeZIoBaTh MpPaBWJIaM IOJb30BaHMUA XMMHUYECKOH NOCYIOW M J1abopaTOpHbIM 00OpyIOBaHMEM, a TaKKe IpaBUIIaM
oOpallleHus1 ¢ BELECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMU I10 BBINOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIIBITOB I10

26 NONY4EHAI0 M co61/1pa£-1mo Ea3006pa3lfmx BEILECTB (BOJOpOJAa W KHCIOpOJa), IPHUTOTOBJIEHUIO pacTBOPOB C
ONpeNeNEHHON MacCOBOM JI0JIEW PACTBOPEHHOIO BEIECTBA, IIJIAHUPOBATh U MPOBOAUTH XMMUYECKHE SKCIEPUMEHTHI 110
pacrio3HaBaHMUIO PACTBOPOB IIEJIOYEH MU KHUCIOT C IOMOILIbI HHAMKATOPOB (JIakMyc, (eHosidranenH, METUIOpaHXK U
JIpyTHe)

2.7 IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

3 ITo Tteme: «llepuoanueckuii 3akoH u Ilepuoguueckas cuctema xumuueckux snemeHToB Jl. M. MenneneeBa. CtpoeHue

aToMOB. XuMHuecKas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINI
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUI: PO aTOMa, 3JIEKTPOHHBIN CJI0H aTomMa, aTOMHasi OpOUTallb, pajnyc

3.1 aToOMa, XMMHYECKasl CBA3b, MOJSAPHAs U HENOJIIpHAs KOBAJIECHTHAS CBSA3b, dJIEKTPOOTPULATEIHOCTD, NOHHASI CBSI3b, UOH,
KAaTHOH, aHUOH, CTETIEHb OKUCIICHHS

3.2 KJIAaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTHI

33 ONKCHIBATh M XapaKTepu3oBaTh TaOnMMuHylo (opmy Ilepuoanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyarh
NOHATHS «TJaBHas nojarpymnna (Arpymnmna)» u «rmoboqsnas noarpynna (brpynma)y, «mainbie» 1 «00JbIINE» EPUOIbI

34 packpbiBaTh cmbica [lepuoguyeckoro 3akona J[.M. MenzaeneeBa: N€MOHCTPUPOBATH ITOHUMaHUE MEPUOIUYECKOMN
3aBUCHMOCTH CBOMCTB XMMUYECKHX IEMEHTOB OT UX MOJ0KEHHUs B Ileproanyeckon cucreme
COOTHOCHUTh O0O3HAueHHUs, KOoTopble nMMeroTca B Tabmuue «lleproguueckas cuctema xumudeckux snemeHToB J[.U.

3.5 MeHieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsiz Aapa, odiiee
YHCJIO AJIEKTPOHOB U PaCHpeAeIeHHE X 0 HJIEKTPOHHBIM CJI05IM)

3.6 OTIPEENATh CTENEeHb OKUCICHHSI 3JIEMEHTOB B OMHAPHBIX COETUHEHHSIX

3.7 OTIpeNieNATh BU XMMUYECKOH CBsI3U (KOBAJIEHTHAs M MOHHAs) B HEOPraHUYECKHX COEAMHEHUSIX




9 KJIACC

rff)(:)l:aepﬂeMoro IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPAMMbI OCHOBHOI'0O 00111€T0
o0pa3oBaHus
pe3yJbTarta

1 ITo Teme: «BermiecTBO 1 XUMUYECKasi peaKIIHs»
pPacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IMOHSTHI: PacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHYECKAS
TMCCOLMAINS, PEaKIUN HOHHOTO OOMEHa, Karaju3aTop, XMMHUYECKOe paBHOBECHE, OOpaTMMble W HEOOpaTUMbIE

11 peaKkiuu, OKUCIUTETbHOBOCCTAHOBUTEIbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHUE,
amoTporus, aMpOTEPHOCTh, XMMHUYECKasl CBs3h (KOBAJICHTHAS, MOHHAS, METAUTNICCKAs ), KPUCTAILTNIECKAs pElIéTKa,
CILIaBbI, CKOPOCTh XUMHUECKON peaKInu

12 WIUTIOCTPUPOBATL B3ANMOCBA3b OCHOBHBIX XHMHYECKUX MOHSTUN ¥ IPUMEHAThH 3TU MOHSATHUS MIPU ONMKMCAHUU BELIECTB U
WX TIPEBPAILICHUN

13 COCTAaBJIATh YPABHEHHUS SJICKTPOJIMTHUYECKOW JTUCCOLUMAIMU KHUCJIOT, LIEIOYEH M COJIEH, IMOJHBIE W COKpallEHHbIE
ypaBHEHUS peaKIuii HOHHOTO OOMeHa

14 pPacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM COCTaBIICHUSI JIIEKTPOHHOTO
OanaHca 3TUX peakuuit

1.5 MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peakiuu

2 ITo Temam: «HemeTamibsl u ux coequHeHus» U «MeTauibl U UX COCTUHEHUS

21 XapaKTepu30BaTh (OMUCHIBaTh) OOIIHE U CHenupuIecKue XHMAYECKHE CBOMCTBAa NPOCTHIX U CIOXHBIX BEILECTB,
MOATBEPIK Iast ONMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEaKITHI

29 COCTABJISITh yPAaBHEHMSI PEAKIUH, TMOJITBEPKIAIONINX CYIIECTBOBAHWE TEHETHYECKOM CBS3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB

23 NPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOMKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPAIICHUI B PA3TUYHBIX YCIOBHUIX
clleIoBaTh MpaBUjaM TOJb30BaHUS XMUMHUYECKOH MoCcynod U 1ab0opaTOpHBIM O0OpYyIOBaHMEM, a TaKXKe IMpaBUiIaM

24 oOparlleHus ¢ BEIECTBAMHU B COOTBETCTBHH C MHCTPYKITUSIMU IO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB IO
MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOTO rasa)
MPOBOJIUTH PEAKIMH, MOATBEPKIAIONIME KAUECTBEHHBIM COCTAB Pa3jIMYHBIX BEIECTB: PACMO3HABATH OINBITHBIM MYTEM

2.5 XJopua-, Opomua, moaua, kapOoHat, ¢ocdar, cuiIMKar, Ccyib(paT, THAPOKCHUAWOHBI, KAaTUOHBI AMMOHHS, HOHBI

HU3YUCHHBIX METAJIJIOB, IPUCYTCTBYIOIINEC B BOJHBIX PACTBOPAX HCOPIraHNICCKUX BCILICCTB




[To Teme: «XuMHS 1 OKpYKarOILIast Cpea

3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMuyeckux nousatuil: [1JIK BemecTBa; koppo3usi MeTauioB

MPUMEHITh OCHOBHBIC OIEpPAllMM MBICIUTEILHON [EATEeNbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 00o0OlIeHHE,
39 CHUCTEMATHU3AIINIO, BBISIBJICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€M — Il M3YYEHHs] CBOWCTB BEIIECTB U XUMHUYECKUX
' peakuuii; ecTeCTBeHHOHAy4YHble METOJIbl IO3HAHWSA — HAONMIOJEHHE, W3MEpPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT

(peanbHbIN U MBICIICHHBIN)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Koxa
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA
HepBOHa‘laJIBHBIe XUMHUYCCKUEC ITOHATHUA

11
1.2
13

[Ipenmer xumuu. Poiap XUMUU B )KU3HU YeJIOBEKa. XUMHS B cucTeMe HayK. Tena u BemiectBa. dusnueckrue CBOMCTBA BEIIECTB.
ArperatHoe COCTOSIHUE BEIIECTB

[TonsiTHE 0 MeTOAAaX TTO3HAHMS B XUMUU. UnCThIe BemecTBa U cMecr. CIocoObl pa3aeiieHus: CMecei

ATOMEI 1 MOJICKYIJIBI. Xumunueckue 31eMeHThl. CHUMBOJIBI XUMUYECKHUX DJIEMECHTOB. HpOCTI)Ie " CJIOKHBIC B€HICCTBA. AToMHO-
MOJICKYJISIPDHOC YUCHUC

14

1.5

1.6

Xumudeckas Gopmyina. BareHTHOCTh aTOMOB XMUMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOcTaBa BemiecTB. OTHOCUTENbHAS
aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBas 710151 XMMUYECKOT0 3JIEMEHTA B COEAMHEHUN

KonunuectBo BemectBa. Monb. MoinsipHas macca. B3auMocBsI3b KOJMYECTBA, MAacChl U YUCIA CTPYKTYPHBIX €IMHMI] BEIIECTBA.
Pacuérer mo hopMyraM XUMHUYECKUX COCTUHCHHIMA

dusznueckre U XUMHYECKHUE SIBICHUS. XUMHUYECKasi peakius v €€ Mpu3HaKku. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB. XUMUYECKUE
ypaBHeHus. Knaccudukarus XUMUYeCKUX peakiuil (CoeIMHeHNs, pa3ioKeHUs, 3aMelIeHHsI, 0OMEHa)

1.7

XUMHUECKUI 3KCIIEpUMEHT: 3HAaKOMCTBO C XMMHYECKOH MOCy[oH, ¢ mpaBujamMu paOOThl B J1abopaTopuu M NpHEMaMU
oOpamieHuss ¢ 1a00paTOpPHbIM OOOpPYJOBAHUEM, H3YYEHHE U ONHUCAHME (PU3MUECKUX CBOWCTB 00pa3l0B HEOPraHUYECKUX
BEIIEeCTB, HaOmoieHne (pu3nyeckux (TJIaBIeHUE BOCKA, TassHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUIIEHHUE U KOHJEHCalHs
BOJbI) U XMMHUYECKUX (TOpEHHME CBEYM, MPOKaJIMBAaHHUE METHOW MPOBOJIOKH, B3aUMOJIEHCTBUE MeJa C KUCJIOTOM) SIBJICHMIA,
HaOII0ZICHWe M ONHMCAaHUE MPHU3HAKOB MPOTEKAHUS XUMMYECKMX peakiuil (pa3jokeHue caxapa, B3aUMOJEHCTBUE CEpHOIl
KHCIIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuaa meau(ll) npu nHarpeBanuu, B3auMoJIeiCTBUE *kKejle3a ¢ paCTBOPOM COJIU
meau(ll), m3yuenue cnocoOGOB pasneneHuss cMeceil (C MOMOIIBI0 MarHuTa, (UIBTPOBaHWE, BbIIApUBAHHE, IUCTHILIALUA,
xpomatorpadusi), mpoBeJeHHE OYUCTKM MOBAPEHHOM cCOlM, HaONIOJIEHWE W ONHMCAHWE pPE3yJbTAaTOB MPOBEACHMS OIIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAaHEHHs MAacChl, CO3J[aHNUe MOJEIIeH MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxwneiiue MMPEACTAaBUTCIIN HCOPIraHNYICCKNUX BCIICCTB

2.1

Boznyx — cMmech rasos. CocrtaB Bo3ayxa. Kucinopox — anemeHT M mpoctoe BemiecTBo. HaxoxkaeHue kuciopoga B NPUPOAE,
¢u3nueckre U XuMu4eckue cBoiictpa (peakuu ropenusi). Oxcunpl. [lpumenenue kuciaopona. CriocoObl MOIyYEHHs] KUCIOPOIa
B J1a0OpaTOpUH U MPOMBIIIEHHOCTH. KpyroBopot kucinoposa B npupozae. O30H — aioTponHast MoAu(UKAIs KHCIOopoaa

2.2

TennoBoit 3P pexT XUMUUECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, K30~ U SHAOTEPMHUUYECKHE peakiuu. ToMmIuBo: yroib




2.3
2.4

2.5

2.6

2.7

U MeTaH. 3arpsa3HeHNe BO3/lyXa, yCUJICHUE TapHUKOBOro 3((deKTa, pa3pylIeHue 030HOBOTO CIIOs

Bonopon — anemeHT 1 npocroe BeectBo. Haxoxxaenue Bogoposa B Ipupoze, GU3HIecKue 1 XMMHUECKUE CBOMCTBA, IPUMEHEHHE,
crocoObI oyyeHust. Kuciorsl u conmu

Moutsipablii 00BEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM

dusnueckue cBorcTBa BoAbl. Bona kak pactBoputens. PacTBopel. HachllleHHbIE U HEHACHIIIEHHBIE pACTBOPBL. PacTBOpUMOCTD
BELIECTB B BoJe. MaccoBas 101 BelecTsa B pacTBope. XMMUUYECKHE CBOKCTBA BOAbl. OcHOBaHusA. Poslb pacTBOpOB B Ipupoe
U B )KM3HU uesnoBeka. KpyroBopot Bojbl B mpupoie. 3arpsi3HeHue NpupoHbIxX Boa. OXpaHa U OUMCTKA IPUPOIHBIX BOJ
Knaccudukanus Heopranmuecknx coeaunenuii. Oxcuapl. Knaccudukanms okcuios: coneoOpasyromnire (0CHOBHbIE, KHUCIOTHBIE,

aM(l)OTepHLIe) nu HCCOJ'I606p213y}OH_[I/Ie. HOMeHKJIaTypa oKkcugoB. Ou3NYECKUEe U XUMUYCCKHUE CBOMCTBA OKCHIOB. HonyquHe
OKCHUJ0B

OcHoBanust. Knaccuukanust ocHoBaHMi: METOYM U HEpacTBOpUMbIe ocHOBaHUs. HomeHknarypa ocHoBanuil. ®dusnueckue u
XMMHMUYECKHE CBOMCTBA OcHOBaHMi. [lonyyeHne ocHOBaHUMI

2.8

Kucnotel. Knaccupukanus xkucinor. Homenknarypa kucinor. @u3nveckre U XMMHYECKAE CBOWCTBA KUCIIOT. Psj akTUBHOCTH
MeraiuioB H.H. bekerosa. [Tonydyenue kucinor

2.9

Conu. Homenknatypa cosneil. @u3nueckue 1 XuMU4eckue cBoicTaa coseil. [lonyuenue comneit

2.10

I'eneTnyeckas cBA3b MCXKAY KiIaCCaAMU HECOPTaHUYCCKUX COE€TUHEHUI

2.11

XUMHUECKUI SKCIIEPUMEHT: KaueCTBEHHOE OINpeeieHHe COJepKaHHUsA KHUCIOpOAa B BO3AyXe, IOJIy4YeHHE, CcOOMpaHue,
pacro3HaBaHHE€ M M3y4YEHHE CBOWCTB KHUCIIOpOJAa, HAONIO/IEHHWE B3aMMOJCIHCTBHUS BEIIECTB C KHUCIOPOAOM U YCIOBUS
BO3HUKHOBEHUS M MPEKpPAIEHUs TOpeHus (10Kapa), 03HaKOMJIEHHE ¢ 00pa3ljaMH OKCHJIOB M OMMCAHUE UX CBOMCTB, MOJyYEHHUE,
coOupaHue, paclio3HaBaHME M M3YYCHHE CBOWMCTB BoJIopoja (ropeHue), B3aumojeiictBue Bomopoaa ¢ okcumom meau(ll)
(BO3MOXXHO HCIOJIb30BaHUE BHUIEOMATEPHATIOB), HAOMIOJECHHE O00pa3IoB BEIIECTB KOJIWYECTBOM | MOJb, HCCIIEIOBAaHUE
0COOEHHOCTEHN PacTBOPEHHMS BEIIECTB C PA3IUYHON PaCTBOPUMOCTHIO, MPUTOTOBIICHUE PACTBOPOB C OINPEACIIEHHOW MacCOBOM
J0J1ei pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C METAIaMU (HAaTpUeM M KajbleM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), OIpPEEIIEHUE PAaCTBOPOB KHUCIOT M IIEJIOYEeH C TMOMOINbIO HMHIUKATOPOB, HCCIIEIOBaHUE 00pa3lioB
HEOPraHMYECKUX BEIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJICHHME HM3MEHEHHUS OKPAacCKM HHIUKATOPOB B PACTBOpAxX KHUCIOT H
mieoyel, u3ydenne B3zaumojiercTBus okcuaa menu(ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCJIOT C METaVIaMH, PEaKIUi
HENTpaIu3aluy, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOIO METajljla APYTUM U3 PacTBOpA COJIM, PELICHHE
SKCIIEPUMEHTAJILHBIX 33a4 1o TeMe «BakHeine kiiacchl HEOPraHMUYECKUX COSTUHEHUID)

[Tepuonnueckuii 3akoH u [leprnonnueckas cucrema xumuyeckux 3nemMeHToB .M. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKast
cBA3b. OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU

3.1

HepBBIe IIOIIBITKN Knaccn(bm(aupm XUMHUYECKHX »dJiieMeHToB. IloHsATHE O rpymmax CXOJHBIX 3JIECMCHTOB (HICJ'IO‘—IHI)IQ u




[IEJIOYHO3EMENIbHBIE METaJUIbl, TaJlOTEHBbl, WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpble 00pa3yloT am@oTepHbIe OKCUABI U
THJIPOKCUbI

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudyeckux siemeHToB J[[.M. MenneneeBa. Koporkonepuonnas wu

3.2 nHHONepuoAaHas ¢opmbl [lepuoamdeckoit cucrembl xumuueckux djemeHToB .M. MenaeneeBa. Ilepuoasl m rpymnmbl.
Du3NUECKUil CMBICT OPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA
Crpoenne aromoB. CoctaB aroMmHbIX sjep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JeKTPOHHBIX 000JI04eK aToMOB mepBbIX 20

3.3 XuMUYecKux 3yeMeHToB Ilepumonnueckorr cucremsl (.M. MenaeneeBa. XapakTepUCTHKa XUMHYECKOTO 3JIEMEHTA IO €ro
nonoxkeHuro B Ilepunonuueckon cucreme .M. Menneneena
3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAUIMYECKUX W HEMETAUTMYECKUX CBOMCTB IIO

3.4 rpynmnaMm u nepuojam. 3Hauenue llepuoauyeckoro 3akoHa u [lepnonnyueckoi CUCTEMbl XUMUYECKHUX 3JIEMEHTOB JUIsl pa3BUTHUS
Hayku U npaktuku. .M. MenzaeneeB — yu€Hblil U rpaXJaHUH

35 Xumnueckasi cBsa3b. KoBaneHTHas (MOJisipHAas M HEMOJSIpHAs) CBsA3b. DJIEKTPOOTPUIATEIHBHOCTh XWMHUUYECKHX 3JIEMEHTOB.
HNonnas cBs3b

36 Crenenb okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakluu. [Ipouecchl okuciaeHus U BoccTaHOBIEHUs. OKHUCIUTENN U
BOCCTAHOBUTEIHU
XUMUYECKUH IKCIEPUMEHT: U3y4YeHHE OOpa3loB BEIIECTB METAIIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHA ITUHKA C

3.7 pacTBOpaMH KHUCIOT M IIEJIOYeH, MPOBEJACHUE OMBITOB, WJUIIOCTPUPYIOUIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiiuu pa3ioKeHUs, COSTUHEHHS )

9 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 BemectBo 1 xumunueckas peakuus. [Toropenue

[Tepuonnueckuit 3akoH. Ilepuoamueckass cucrema xumudeckux odiemeHToB J[.M. MenneneeBa. CTpoeHne aTOMOB.

1.1 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KaIMs, KBS U UX COCAMHEHUI B
COOTBETCTBHUH C TOJIO)KEHUEM 3JIEMEHTOB B [leproanvecKoil CHCTEME B CTPOSHHUEM WX aTOMOB
CrtpoeHue BemiecTBa: BUIIBI XUMUYECKON CBsI3U. THUITBI KPUCTATMYSCKUX PEIMIETOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT THIIA

19 KPUCTAINTUYECKON PEmETKH W BUAA XUMHUYECKOW cBsizu. Kiaccudukanus ¥ HOMEHKIATypa HEOPraHUYEeCKHX BEIIECTB
(MeXmyHapoHass U TPUBHAJbHAS). XUMHYECKHUE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIAacCaM HEOPTaHMYECKHUX
COE/IMHEHU, TeHETUYECKasl CBSI3b HEOPTAHUYECKUX BEIIECTB

1.3 Kiaccudukanmss XuMHYeCKUX peakiuii 1Mo pa3InaHbIM NMPU3HAKaM (IO YHCIIY U COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, 11O




1.4

TEIIOBOMY 3((}eKTy, MO0 H3MCHCHHIO CTEICHEW OKHCICHHS XUMHUYECKUX D3JIEMEHTOB, IO OOPAaTUMOCTH, IO YYacTHIO
Karajau3aTopa). DK30- U HHAOTEPMUYECKHE pEeaKlUH, TePMOXHMMHUYECKHE ypaBHeHMs. [loHSATHE O CKOpOCTH XMMHYECKOM
peakuuu

[TonsiTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakiusx. [[oHATHE O TOMOTeHHBIX U TE€TEPOreHHBIX pPEaKIMSIX.
[Tonstue o xummyeckoMm paBHOBecuU. DAKTOPBI, BAUAIOLIIME HA CKOPOCTh XMMHUUYECKON PEAKUMU U IMOJ0KEHUE XUMUYECKOTO
paBHOBECHUS

1.5

1.6

1.7

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKknuu, SHCKTPOHHBIfI OajaHc OKHCJIMTEIFHO-BOCCTAHOBUTEIILHOMN PEaKuu.
CocraBieHue ypaBHeHI/Iﬁ OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTOAA SJICKTPOHHOI'O OanaHca

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAIMHU. DIEKTPOJMUTHI U HEIEKTpONuThl. KaTHoHb, aHMOHBI. MeXaHu3M AucCOIUaIuu
BEILIECTB C Pa3IMYHBIMM BUJaMH XUMHUYecKOil cBs3u. CteneHp auccoruanuu. CunbHble U ciadble 3NEeKTponuThl. Peakiuu
HMOHHOro oOMeHa. YCJIOBUS NMPOTEKAHUs PEAKIUl MOHHOro OOMEHa, MOJHbIE U COKPALIEHHBbIE MOHHBIE YPAaBHEHUS PEAKIUM.
CpoiicTBa KHCIIOT, OCHOBAHUI U COJIEH B CBETE MPEICTABICHUN 00 dIEKTPOIUTHYECKON nucconnanuu. KauecTBeHHbIE peakiuu
Ha HOoHbL. [loHATHE O TUIpOIN3E CONen

XUMHYECKIH SKCIICPUMCHT. O3HAKOMJICHHUEC C MOJACIISIMU KPUCTATNINICCKUX peHIéTOK HCOPTaHNYCCKUX BCIICCTB — MCTAJJIOB U
HeMeTaJuIoB (rpadura M ajaMasa), CIOKHBIX BEHIECTB (XJIOPHIA HATPHSA); UCCICAOBAaHHE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peakuy OT BO3JCHCTBHSA pPA3IUUYHBIX (DAKTOPOB; HCCIEIOBAaHHME SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JUCCOLMALMM  KUCIIOT, INeido4ed U cojedl (BO3MOXHO HCHOJIb30BAaHUE BHUIEOMATEPUANIOB); TPOBEJIEHHE OIBITOB,
WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUs peakluil MOHHOTO oOMeHa (0oOpa3oBaHME OcCajKa, BbIJEJIEHHE raza, oOpa3zoBaHHE
BOJIbl); ONBITOB, WJUTIOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakIMil (FOpeHue, peakluu pas3iiosKeHUs,
COCHHHGHHﬂ); pacro3HaBaHUEC HCEOPraHWMYCCKUX BCIICCTB C IIOMOUIBIO KAa4YC€CTBCHHBIX peaKuHﬁ Ha HOHBI; PCIICHHC
HKCHEPUMEHTAIbHBIX 3374

HemeTamnsl 1 UX COeIUHEHUS

2.1

OO6mass xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u
¢u3nyeckue CBOMCTBA MPOCTHIX BEIECTB — TajJloreHOB. XHMMUYECKHE CBOMCTBa Ha IpHUMepe XJopa (B3auMmojeicTBue c
MeTaljlaMi, HEMeTaIIaMu, IesodaMu). XmopoBogopoa. ConsHas KHCIOTa, XUMUYECKHE CBOMCTBA, MOTyYeHHE, TPHMEHEHNE.
JlelicTBUE XJIOpa M XJIOPOBOJIOPOa HA OPraHu3M yesioBeka. BaxkHeiine XJIopuapl 1 UX HaX0XKJIEHHE B IPUPOJIE

2.2

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTHM CTPOECHHS aTOMOB, XapaKTEPHBIE CTENEHH OKHUCIICHHS.
Crpoenue u (pu3nuecKre CBOWCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJIJIOTPONHbIE MOAU(DUKAIINN KHCIOPOIa U CEPBHI.
Xumuueckue cBoicTBa cepbl. CepoBOAOpOA, CTpoeHue, (u3nueckue W XHUMUYecKHe CBoWcTBa. OKCHUABI Cepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCcHI0B. CepHas KHUCIIOTa, (GU3NYECKHE U XMMHUYECKHME CBOMCTBA (0OIIuEe Kak TNpeacTaBUTENs
KJlacca KUCIOT U cnenupuyeckue). XUMHUUECKUE peakiuy, JeKallie B OCHOBE MPOMBIIIJIEHHOTO CII0c00a MOJyYeHUsl CepHOU
kucnothl. [Ipumenenune. Conu cepHOM KUCIIOThI, KaueCTBEHHAs! peakius Ha cyiabdar-uoH. HaxoxneHnue cepbl U €€ coeIMHEHUN




B IIpuposie. XUMHUUYECKOE 3arpsiI3HEHUE OKPYXKAIOIIEH Cpebl COEAUHEHUSAMU CEPbl (KUCIOTHBIE JT0KIU, 3arpsi3HEHUE BO3/1yXa U
BOJIOEMOB), CLIOCOOBI €r0 MPeI0TBPAILECHUS

2.3

2.4

OO6mas xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC CTCIICHH OKHCIEHUS. A3OT,
pacrnpocTpaHeHHUE B pupoje, pusndeckre u XuMuieckue cBoiictsa. KpyroBopot a3ora B npupojie. AMMHAK, ero (pu3ndeckue u
XUMHYECKHE CBOWMCTBA, MOJy4YeHHE W mpuMeHeHue. Conmu aMMOHHS, UX (U3NYECKHUE W XMMHYECKHUE CBOWMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakuys Ha HOHBI aMMOHUA. A30THasI KUCIIOTa, €€ oiyuyeHune, (pu3nieckre u XMMHUUECKHe CBOICTBa (001ue Kak
MPEJICTAaBUTENS KJIacca KUCIOT M crenuduyeckue). Vcnonb30BaHne HUTPATOB M COJIEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeibl COSTUHEHUSIMU a30Ta (KUCIOTHBIEC AOXKAH, 3arpsI3HEHHE BO3yXa,
MOYBBI U BOJJOEMOB)

®ocdop, ammorpornusie Momudukamuu Gocdopa, dpuznyeckne n xumudeckue cpoiictBa. Oxcun dochopa(V) u docdopnas
KUCIIOTA, (pU3NYECKHEe U XUMUYECKHE CBOWCTBA, nonydyeHue. Mcnonp3oBanue GpocdaToB B KauecTBE MUHEPAIBHBIX YI0OpCHUIT

2.5

Obmas xapaktepuctuka 31eMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEHU OKHUCICHUS.
Yriuepon, autoTpomHble MOAU(PUKAINU, PACIPOCTpaHEHUE B MPHUpPOJAE, PU3NYSCKHUE M XMUMHUYSCKHE CBOWMCTBA. AJICOpPOIHS.
KpyroBopor yriaepoma B mpupoae. Okcunsl yriaeponaa, X (U3HUECKUEe U XUMUYECKHUE CBOWCTBA, JIEHCTBHUE Ha >KUBBIC
OpPTraHU3MBl, TOJYYCHHE M TPUMEHEHHE. OKOJOTHYECKHEe TpoOIeMbl, CBsA3aHHBIE ¢ oOkcuaoMm yrieponaa(lV); rumoresa
rJ100ampbHOrO MOTEIUICHUS] KJIMMaTa; MapHUKOBBIA 3¢ ¢deKT. YronpHas KUCIOTa U €€ Colu, UX (PU3MYEeCKHe U XUMHUYECKHE
CBOWCTBa, IMOJIyueHHEe M TNpuMeHeHHe. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBL lcmonb3oBaHWe KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO3SHCTBE

2.6

2.7

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIWHEHUSX yriepojaa (MeTaH, 3TaH, TUJICH, aleTHIIEH,
ATaHOJI, TIMUIEPUH, YKCYCHasl KucioTa). VX coctaB m xumudeckoe ctpoeHue. [loHsTre o OMOJOTHYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaX — U HUX POJHM B KU3HHM 4YeloBeka. MaTepuanabHOE €IWHCTBO OPraHMYECKUX W HEOPraHMYEeCKHX
COeIMHEHNH

Kpemuuii, ero gusnyeckre u XMMHUYECKHE CBOMCTBA, MOJdy4yeHHe U npuMeHeHue. CoenquHeHUs] KpeMHus B npupone. OOmue
npencraiaeHus o6 okxcuzae kpemHusa(1V) m kpemHueBoil kucnore. CuiaMKarhl, UX HCIOJIB30BaHME B OBITY, MEAMIIUHE,
MIPOMBIIIJIEHHOCTH. BakHelne cTpouTeNbHbIE MaTepHualibl: KepaMHUKa, CTEKIJIO, LIEMEHT, OeToH, xene300eToH. [Ipobmembl
0€30IaCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU

2.8

XUMUYECKUN HKCIEPUMEHT: H3y4eHHe OOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTBHI; IPOBEJIECHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJEHUE NMPHU3HAKOB MX MPOTEKAHHUS; OIBITHI, OTpakarolue (U3NYecKue H
XMMHUYECKHE CBOWCTBAa TaJOr€HOB M HX COEAMHEHHUH (BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPHANIOB); O3HAKOMIIEHHE C
o0pa3uaMu XJIOpUAOB (rajJOTeHUJIOB); O3HAKOMIJIEHHE C oOpas3lamMu cepbl M €€ COEIMHEHUSMHU (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB); HaAOJIOJEHHUE Iporecca OOyIJIMBaHUS caxapa IOJ JCHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTBHI;
U3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIEHHOW CEpHOW KHUCIIOTHI, MPOBEIEHHE KadeCTBEHHOW peakIu Ha cyiab(paT-uOH H




HaOrofeHne TpU3HaKa e€ MPOTEKaHMs; O3HAKOMJICHHE ¢ (M3MYECKHMMM CBOMCTBaMHU a30Ta, ¢ochopa M HX COCTUHEHUI
(BO3MOXHO HCIIOJIb30BAaHHWE BHUACOMATEpPUATIOB), oOpa3llaMH a30THBIX M (OChHOPHBIX YHAOOPEHHIl; IMOIydeHue, coOMpaHue,
pacro3HaBaHWEe M HM3y4YeHHE CBOWCTB aMMHaKa; MPOBEICHHWE KAYECTBCHHBIX pPEAKIMi Ha MOH aMMOHUS U (ocdaT-uoH U
W3yYeHHE MPH3HAKOB WX NPOTEKAHUsS, B3aUMOJCHUCTBUE KOHIICHTPHPOBAHHOW A30THOM KHCJIOTHI C MelIblo (BO3MOXKHO
UCIOJB30BAaHNE BHUACOMATEPUATIOB); HM3yYEHHE MOJENEH KPUCTAJUIMYECKUX pEmETOK anMasa, Trpadura, QyuiepeHa;
O3HAKOMJICHHE C TIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOTa3a;
MoJIy4eHue, coOupaHue, pacro3HaBaHME M M3YYEHHE CBOICTB YIJIEKHCIOrO rasa; MpOBEJICHHE Ka4eCTBEHHBIX PEAaKIUi Ha
KapOOHAT- W CWJIMKAT-UOHbI M W3yYCHHE TMPU3HAKOB WX MPOTEKaHUS; O3HAKOMJICHHE C TPOIYKIMEH CHIIMKATHOW
MIPOMBIIIJICHHOCTH; PEIICHUE SKCIIEPUMEHTAIILHBIX 3a1a4 10 TeMe «BakHeHIne HeMeTaluTbl U UX COCIUHCHHS

MerTaibl 1 UX COSIUHEHUS

3.1

OOmiast xapakTepuCcTHKa XHMHUYECKHUX SJIE€MEHTOB — METaUIOB Ha OCHOBAaHUM HMX moliokeHus B Ilepuogmueckoit cucrteme
xumudeckux snemenToB .. MenneneeBa u crpoenust aromoB. CTpoeHre MeTaJIOB. MeTauindeckasi CBs3b U METAJLTUYECKas
KpUCTAJTTNYECKasl peéTka. DIEKTPOXUMUUECKHUM Psil HAIIPSHKEeHUH METaIJIOB

3.2

dusnueckue U XMMHUYECKHe CBoiicTBa MeTauioB. OOmue crnocoObl MoyyeHHUs MeTayuloB. IIoHSATHE O KOPpO3UH METalIoB,
OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT Koppo3uu. CruiaBel (CTalb, YyryH, JIOPATIOMHHHNA, OpOH3a) U UX NMPUMEHEHUE B OBITY U
IIPOMBIIIICHHOCTH

3.3

[lleounble MeTauibl: TonokeHue B llepuomnueckoi cucreme xumuueckux snemeHToB .M. MenzaeneeBa; crpoeHue ux
aTOMOB; HaxXOXJeHue B nmpupojae. Pu3ndeckrue U XUMUUYECKHE CBOMCTBA (Ha TTpuMepe HaTpust U Kanus). OKCUABI U TUAPOKCHIBI
HaTpus U Kanus. [[puMeHeHne nenoyHbIX METAIIIOB U UX COEIUHEHUI

3.4

[IlenoyHO3EMENBHBIE METAJIIBI MATHUM M KaJbLMil: mosiokeHue B I[lepronnueckoil cucreMe XMMHUYECKHX 3ieMeHTOoB /J[.U.
MenpeneeBa; CTPOCHHE KX aTOMOB; HaXOXJAeHUE B mnpupoae. PU3MYECKHE W XMMHYECKHE CBOWCTBA MArHHWS U KaJbLHS.
Baxxuneiimme coennueHus: Kaabius (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHEeHUS

3.5

Amomunuil: nonoxenue B [lepuonnueckon cucreme xummuaeckux aneMeHToB .M. Menneneesa; cTpoeHue aroMa; HaXx0XKJICHHUE B
npupoze. duznyeckre 1 XMMUYECKHE CBOICTBA amoMuHMsL. AMQOTEpHBIE CBOMCTBA OKCHIA U THIPOKCU/IA ATFOMUHHUS

3.6

XKeneszo: monoxenue B [lepuonnyeckoii cucteme xumudecknx snemeHToB JI.M. MenneneeBa; cTpoeHHe aToMa; HAX0XKJIEHUE B
npupojie. Pu3nveckne U XUMHIECKUE CBOMCTBA kene3a. Okcunbl, ruapokcuabl u conu xkenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJTyUYEHUE

3.7

XUMHUYECKUH IKCIEPUMEHT: O3HAKOMIIEHHE C 00pasllaMd METAIJIOB U CIUIaBOB, MX (DU3MUECKMMHU CBOICTBaMH;, H3y4eHHUE
pe3yabTaTOB KOPPO3UM METAIUIOB (BO3MOXKHO HCIOJB30BAaHHE BUAEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOCHCTBUS OKCHIA
KaJbIUsl ¥ HATPHS C BOAOK (BO3MOXHO MCIOJB30BAaHUE BHICOMATEPUANIOB); UCCIEAOBAaHNE CBOMCTB XKECTKOM BOABI; TpoIecca
TOPESHHUS Kelle3a B KACIopo/ie (BO3MOKHO UCTIIOIB30BaHUE BUICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHUS KAYSCTBCHHBIX PEAKIIHIMA
Ha HMOHBI (MarHus, Kajblus, amomuHus, nuHka, skenesa(ll) u sxenesa(lll), menu(ll); HabGmrOAeHNEe M omMHMCaHUE MPOIIECCOB




OKpalllMBaHUsl TUIAMEHU MOHAMM HATPHSs, KU U Kalublus (BO3MOXHO HCIIOJNIB30BAaHHUE BUEOMATEPHUATIOB); MCCIIECIOBAHUE
aM(pOTEepHBIX CBOWCTB THJAPOKCHIA ATIOMHHHS W THUAPOKCHAA IIMHKA;, PEIIEHHWe SKCIEPUMEHTAIBHBIX 3a/a4 T0 TEeMe
«Baxuelnime MeTaIbl U UX COCIUHEHUSY

4 XUMUs ¥ OKpy’Karolas cpeja
41 Hosele MaTepuainsl 1 TexHOJIOTMH. BemecTsa 1 MaTepuaiisl B IOBCEJHEBHOM JKU3HM YelIOBeKa. XUMHUA U 310poBbe. be3onacHoe
HCI0JIb30BaHUE BEIIECTB U XMMHUECKUX peaklnii B ObITY. [lepBas moMOIIb IPU XUMUYECKUX 0XKOT'aX U OTPABJICHUAX
OCHOBBI 3KOJIOTUYECKOW TI'PaMOTHOCTH. XHUMHUYECKOoe 3arps3HeHue okpyxaromeid cpensl IIJIK. Ponp xumuu B pemeHuu
4.2 9KOJIOTHYECKUX TMpobsieM. [IpupojHble HCTOUYHUKU YIJIEBOJOPOAOB (Yrojlb, NPUPOAHBIM Tra3, He(Th), HPOAYKTHl HX
nepepadoTKH, MX POJIb B OBITY M TPOMBIIIICHHOCTH
4.3 XUMHUECKUH SKCIIEPUMEHT: U3ydYeHUE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUIABbI METAJUIOB, TIOJIMMEPHbBIE MAaTEPHAIIBI)




IPOBEPSIEMBIE HA OI'3 110 XUMHHU TPEEOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pPe3yJibTaTaM 0a30BOr0 YPOBHS OCBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero oopazoBanus Ha ocHoBe ®PI'OC

1

11

1.2

IIpencraBnenue:

0 TTO3HABAEMOCTH SIBICHUH npupoabl, TOHUMAHHNEC 00BEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOMH HAayKHM KakK o0OJactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTa OO KylIbTyphbl U MPAKTUYECKOM NESATEIbHOCTH YEJIOBEKA B YCIOBUAX
COBPEMEHHOI0 00I1IeCTBAa; TOHUMaHNUE MECTa XUMHUH CPEIU JPYTUX €CTECTBEHHBIX HAyK

O HAY4YHbIX MCTOJaX IMO3HAHUW, B TOM YHCJIC SKCIICPUMCEHTAJIBHBIX U TCOPECTUUCCKHUX METOAAX UCCIICAOBAHUA BCUICCTB U
HU3YUCHUS XUMHUYCCKUX peaKHHﬁ; YMCHHE UCITIOJIB30BATh MOJCIN JJIS1 00BsACHEHHUS CTPOCHUS aTOMOB U MOJICKYJI

13

2.1

2.2

0 cdepax nMpohecCHOHAIBHON AEATENbHOCTH, CBI3aHHBIX C XUMHEH U COBPEMEHHBIMHU TEXHOJIOTUAMHU, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX XUMUYECKOW HAayKH, YTO MO3BOJIMT OOYyYaroIMMCs paccMaTpUBaThb XMMHUIO Kak cepy cBoei Oyayieit
poeCCUOHATILHON EATENIbHOCTH M CENaTh OCO3HAHHBINA BBIOOP XMMMHU Kak MPOQMIBHOIO MpeaMeTa IpH Mepexose
Ha YpPOBEHb CPEHET0 00111ero 00pa3oBaHus

BJ'Ia,HeHI/Ie CHUCTEMON XUMHWYSCKUX 3HAHUU 1 YMCHHEC IPUMCHATD CUCTEMY XUMHUUYCCKUX 3HaHI/II\/’I, KOTOpas BKIIIOYACT:

BOKHEUIIINE XUMUYECKUE TOHATHS: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIA, BELIECTBO, IIPOCTOE U CII0KHOE BELIECTBO,
OJIHOPO/IHAs M HEOJHOPOAHAsI CMECh, OTHOCUTEIILHBIE aTOMHAsI M MOJIEKYJISIPHAs MAcChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJSPHBIM 00BEM, OKCHA, KUCIOTa, OCHOBaHHE, CONb (CpeIHss), XUMUYECKas peaKius, Peakluu
COCIMHEHUS, PEaKIMU Pa3JIOKEHHUs, PEaKIMU 3aMEIIEeHUs, PeaKiuu oOMeHa, TEeIuioBOM »((eKkT peakuuu, 3K30- U
SHAOTEPMUYECKUE PEAKIMH, PacTBOpP, MaccoBas JOJIsI XUMHUYECKOrO JJIEMEHTa B COEIMHEHMM, MaccoBas OIS U
MPOLIEHTHAs! KOHIIEHTPAIIMsl BEIIECTBA B PAaCTBOPE, SAPO aToMa, DJIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalb, paguyc
aToMa, BAJIECHTHOCTb, CTEIEHb OKHCIICHUs, XUMHUYECKAsl CBA3b, JJIEKTPOOTPULIATEIBHOCTh, IOJSAPHAS W HEMOJIApHAs
KOBaJICHTHAS CBSI3b, MOHHAS CBSI3b, METAJUTMUECKAS CBSI3b, KPUCTAJUTMUECKAs PENIETKa (AaTOMHAsI, HIOHHAsI, METaJUTMYECKas,
MOJIEKYJISIPHAsA ), MIOH, KATUOH, AaHUOH, 3JIEKTPOIUT U HEINEKTPOIIUT, IIEKTPOJIUTHUECKAS TUCCOLMALINS, PEAKIIMU HOHHOTO
oOMeHa, OKHCITUTEIIbHO-BOCCTAHOBUTENLHBIE PEAKIIMN, OKHCIUTEb W BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJICHHE,
ANIEKTPOJIN3, XUMHYECKOE paBHOBecHe, OOpaTMMble M HEOOpaTUMbIE PEaKIUH, CKOPOCTh XHUMHYECKOW pEaKIIHH,
kataszatop, [TJIK, koppo3ust MeTaioB, CriiaBbl

OCHOBOITOJIArarolM€ 3aKOHbl XMMHUU: 3aKOH COXpPAHEHHWsS Macchl, nepuoandeckuii 3akoH J[.M. MeHneneeBa, 3aKoH
MMOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo

2.3

TCOPHUHN XUMHHU: aTOMHO-MOJICKYJISIpHAA TCOPUs, TCOPHUAL BHCKTPOHHTHHCCKOﬁ Jucconranuun




Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLICH :

yYMEHUE NPaBUIbHO HCIOJIb30BaTh H3YyYCHHbIE BEIECTBA M MaTepuaibl (B TOM YHCIE MUHEpalbHbIE YHOOpEeHHUS,
METAJUIbI U CIUIABBI, IPOAYKTHI EPEePadOTKU MPUPOJHBIX HCTOYHUKOB YIIEBOAOPOAOB (YIS, IPUPOIHOTO ra3a, HeTH)

3.1 B OBITY, CEIbCKOM XO3MHCTBE, HAa MPOU3BOJACTBE U NMOHMMAHUE 3HAUYEHUS >KUPOB, OEJIKOB, YIJIEBOJOB JAJS OpraHU3Ma
YeJIOBEKa; YMEHUE IPOrHO3MpPOBATh BIMSHHE BEIIECTB M XHWMHUYECKUX IIPOLECCOB HAa OPraHu3M 4YeJoBeKa U
OKPY’KaroIyI0 IPUPOAHYIO Cpely

3.2 YMEHHUE UHTErPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUE€OHBIX IPEIMETOB

33 HaJIMYME ONbITa pabOThl C pa3IMYHbIMU HCTOYHUMKAMU HH(DOpPMALUM 1O XUMHUHU (HayyHas M Hay4yHO-IIOMYJIspHas
JUTepaTypa, cIoBapu, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)

34 YMEHHE OOBEKTUBHO OLIEHUBATh MH(POPMALMIO O BEIIECTBAX, WX IMPEBPAILECHUSAX M MPAKTHYECKOM NPUMEHEHUH M
YMEHHUE UCIOJIb30BaTh €& Ul pellieHHs yueOHO-1103HaBaTeIbHbIX 331a4
Brnanenue ocHOBaMHM TOHATHMHOrO ammapata M CHMBOJIMYECKOTO S3blKa XUMHM JUI COCTaBJie€HUSA (HOpMyI

4 HEOPTaHMYECKUX BEIECTB, YPaBHEHHH XMMHUYECKUX peEaKIHii, ocHoBaMu xumuyeckod HomeHkiatypel (IUPAC wu
TPUBHAIILHOM )
YMeHue oOBACHATH CBSI3b IMOJIOKEHHsI 3jaeMeHTa B llepuoanueckoil cucreMe ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMU
5 CTPOEHHUSI aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB W 3apsi sapa, oO0Illee YHCIO 3JIEKTPOHOB), paclpesieleHueM
AJIEKTPOHOB I10 3HEPTETUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX NMEPUOJO0B, KAJIUs U KaIbLIHs
[IpencraBienre O  NEPUOJWYECKOM  3aBUCUMOCTHM  CBOMCTB ~ XMMHYECKMX  JJIEMEHTOB  (pajguyc aroma,
6 JIEKTPOOTPHUILIATENILHOCTD), TPOCTHIX U CIOXKHBIX BEIECTB OT MOJOXKEHUs 31eMeHToB B Ilepuonnueckoil cucreme (B
MaJibIX NEPUOJIaX U TJIABHBIX MOJArPYIMIAx) U 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMmenue knaccuuuupoBarh:

7.1 XUMHUYECKHE IITEMEHTBI

7.2 HEOpraHUYEeCKHE BEIIeCTBA

7.3 XUMUYECKUE PEAKIIUH

8 YMeHue onpenensiTs:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX IIEMEHTOB, 3aps/] MOHA

8.2 BUJ XUMHUYECKON CBSI3U M TUI KPUCTAIUIMYECKON CTPYKTYPHI B COSMHEHUSX

8.3 XapakTep Cpebl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAaHHM)

8.4 OKHCJIUTEIb U BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBath (U3NUYECKUE U XUMUYECKHE CBOMCTRA!




MPOCTBIX BELIECTB (KUCIOPO, 030H, BOJOPOJ, TpaduT, anmas, KpeMmHuil, a3ot, pocdop, cepa, XJop, HaTpUil, Kaaui,

31 MarHui, KaJbllui, A TFOMUHHAM, KEJIEe30)
CIIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOJA, aMMHAK, XJIOPOBOJIOPOM, CEPOBOJIOPOJ, OKCHUIBI H
9.2 rugpokcuabl MetaioB I-1IA rpymm, amomunus, meau (Il), muaka, xenesa (11 u ), okcumsr yrepoma (I u 1V),
kpemuaus (1V), azora u dochopa (Il u V), cepst (IV u VI), cepuucras, cepnasi, a3otucras, azotHas, (pocdopHasd,
yroJibHasl, KpeMHHUEBasi KUCJIOTa U UX COJIN)
93 NPOrHO3MPOBATL H XAPaKTEPH30BATE CBOMCTBa BEIIECTB B 3aBHCUMOCTH OT WX COCTaBa U CTPOCHHS, IPUMEHEHHE
BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXKHOCTH IMMPOTEKAHMS XUMUICCKUX MTPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHUE COCTaBISTh MOJICKYJISIPHBIC H HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHUCIIC:
10.1 peaxkiuii HFOHHOro oOMeHa
10.2 OKHCIIUTEIHLHO-BOCCTAHOBUTEIbHBIX PEAKIIHIl
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYII) HEOPraHUYECKHX BEIIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKAY HUMHU
11 VYMeHue BIYUCIATh (TPOBOUTH PACUETHI):
111 OTHOCHUTENbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XMMHYECKOT0 AJIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 10 YPaBHEHUSM XUMHYCCKHX PEAKIIMA U HAXOJIUTh KOJMYECTBO BEIIECTBA, O0BEM M MacCy pearcHTOB HJIM MPOJTYKTOB
peaxkuuu
12 Bnanenue (3HaHue OCHOB):
121 OCHOBHBIMHM METOJIJaMHU HAay4HOTO MO3HaHUs (HaONI0IeHNe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE) NIPU U3YUCHHUH
BEIIECTB M XUMUYCCKHX SBJICHHN; YMEHUE CPOPMYITHPOBATEH MPOOIEMY U TIPEIUIOKHUTH ITYTH €€ PEeIICHUS
12.2 0e30macHOi pabOThl ¢ XUMHUYECKMMHU BEIIECTBAMH, XUMUUECKOU MOCYI0N 1 JIA0OpaTOPHBIM 000PYI0BAHHEM
MpaBWJIaMU 0€30TIaCHOTO OOpAIICHHS C BEIIeCTBAMH, UCIIOJIB3YEMBIMU B TIOBCETHEBHOM JKU3HHM, TPABUIIAMHA TTOBEICHHS
12.3 B IIENSAX COEpEeKEeHUs 37J0OPOBBSI U OKPYXKAIOUIEH MPHUPOIHOM Cpebl; TOHMMaHue Bpeaa (OMacHOCTH) BO3IEHCTBUS Ha
YKUBBIC OPTaHU3MBbI OIIPE/ICIIEHHBIX BEMIECTB, CITIOCOOOB YMEHBIIICHUS U TIPEOTBPAIICHHS X BPESIHOTO BO3ICHCTBUS
13 Hanwuane npakTHYeCKUX HaBBIKOB TUTAHUPOBAHUS M OCYIICCTBIICHUS CIICTYIONINX XUMHIECKUAX IKCIICPUMEHTOB:
13.1 M3Y4YCHHE M OMHCaHHe (DU3MUECKUX CBOWCTB BEIECTB; O3HAKOMIICHHE C (U3MYECKUMU W XUMHYECKUMHU SIBJICHHSIMH,
OTIBITHI, ULTIOCTPUPYIOIIHE TPU3HAKH TMPOTCKAHUS XUMUYCCKUX PEaKITUi
13.2 M3y4eHne Croco00B pa3IeieHus] cMecei




MOJIYYCHHEC KHUCIOpOAa W HU3YYCHUC €TI0 CBOﬁCTB; MMOJIydCHHEC BOAOpPOAda MW H3YUYCHHE CTro CBOﬁCTB; IMOJIYYCHHC

133 VIIIEKHUCIIOTO T'a3a U M3yYSHHE €r0 CBOMCTB; MOJyYeHHE aMMHAaKa U H3yYCHHE er0 CBOICTB

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA

135 PUMEHEHHE HWHAWKATOPOB U(naKMyca, MeTuopamxka U ¢eHondranenHa) Uis ONpeAeTieHUs XapakTepa Cpeabl B
pacTBopax KHCIOT U MIEIOYeH
WCCIIEIOBAHUE M ONMCAHKE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB, W3y4YCHHE B3aMMOJICHCTBUS KUCIIOT C

136 METAJUIAMH, OKCHIAMH METAUIOB, pPAaCTBOPHUMBIMH W  HEPAaCTBOPUMBIMH OCHOBAaHUSIMH, COJISIMH;  IIOJIyYeHHE
HEPaCTBOPUMBIX OCHOBAHMI; BBITECHCHHE OJHOTO MeTalla IPYIMM U3 PacTBOpa COJIM; HCCICIOBaHHE aM(OTEPHBIX
CBOMCTB TUAPOKCUIOB ATFOMUHUS M [IMHKA
pelieHre OKCHEPUMEHTANbHBIX 3amad 1o TemaM: «OCHOBHBIE KJIACChl HEOPTraHWMYECKUX  COCTUHECHUI;

13.7 «DIIeKTpOIUTUYECKasl JUccoLranusy»; «BaxHelllne HeMeTallibl U UX COSAMHEHUS»; «BaxHeillmme meramibl U UX
COCTMHEHUS»
XUMHAYECKHE JKCIIEPUMEHTHI, HIUTIOCTPUPYIOUINE NPU3HAKH NPOTEKAHUS PEaKIii MOHHOTO OOMEHa; KadeCTBEHHBIC

13.8 peaKIiK Ha IPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OpPOMHI-, HOAUI-, CyIbdat-, pochar-, kapOoHaT-,
CUJIMKAT-aHUOHBI, THAPOKCUI-UOHBI, KATUOHBI aMMOHHUS, MarHusi, Kajbllus, aIIOMUHUS, Kene3a (2+) u xenesa (3+),
Meau (2+), MHKa

14 YMeHnue:

14.1 MPEJCTABIATh PE3yIbTAaThl IKCIEPUMEHTa B (POpME BBIBOJOB, JIOKA3aTENbCTB, I'padUKOB M TAONHMII M BBISBISATH
SMIMPUYECKHE 3aKOHOMEPHOCTH

142 yCTaHABIMBATh CBS3H MEXKIY PEeaTbHO HAOIIOAA€MbIMH XUMUYECKUMU SBICHUSIMH U MPOIECCAMHU, MPOUCXOAIINMH B

MakKpo- U MUKPOMHUPE, OOBICHATh NPUUNHBI MHOTOO0OPA3Hsl BEIIECTB




IHHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I1O

XUMHUHN
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 [lepBoHaUyaJIbHBIE XUMUYECKUE MIOHATHUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 371eMEHTHI. CUMBOJIBI XUMUYECKUX J1EMEHTOB. [IpocThie U ClI0KHBIE BELIECTBA.
1.3 Xummueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX IeMeHTOB. CTereHb OKHCIICHUS
14 3aKOH MOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOcuTeNnbHAs MOJEKyJsipHas Macca. MaccoBasi 107
XUMHUYECKOI0 JJIEMEHTA B COCUHEHUH
15 KonnyectBo BemectBa. Mosb. MonsipHas Macca. MossipHblif 00bEM ra3oB. B3aumocBs3b KOJIMYECTBa, MAacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BELIECTBA
16 duznyeckue U XUMAYECKUE SBICHUSA. XMMHUUYECKas peaklus U €€ NMPU3HAKU. 3aKOH COXPAHEHHs MAaCChl BEIIECTB. XUMUYECKUE
ypaBHEHUS
2 [Ieproauueckuii 3axkon u [lepuoanueckas cuctema xumudeckux nemMeHToB .M. MenneneeBa. CtpoeHue aToMOB
21 [Tepnonnueckuit 3akoH. [leprnoanueckas cucrema xumudeckux aemeHToB .M. Menneneesa. [lepuoasl u rpynmnsl. @usndeckuit
CMBICII IOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U IPYIIIBI DJIEMEHTA
29 Crpoenne aromoB. CoctaB aToMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YeK aToMoB mepBbIX 20
XUMH4YECKHX 31eMeHTOB llepuoanueckoii cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B MU3MEHEHHHM CBOWCTB XMMMUECKHX 3JIEMEHTOB IMEPBBIX TPEX MEPUOJIOB, Kalus, Kaublus (paauyca aTOMOB,
2.3 3JIEKTPOOTPHUIIATEIBHOCTH, METAUINYECKUX M HEMETAJUIMYECKUX CBOMCTB) M MX COEIMHEHMH B COOTBETCTBUH C MOJIOKEHUEM
aneMeHToB B [lepuonnyeckoil cucteme u CTpOEHUEM X aTOMOB
3 CrpoeHue BeniecTBa
31 Xumnueckas cBsa3b. KoBaneHTHas (MOJsipHAs U HEMOJSPHAs) CBA3b. DIIEKTPOOTPHUILIATEIbHOCTh XUMUYECKHX 3JeMEeHTOB. MoHHas
cBsA3b. MeTainueckast CBs3b
39 Tunst KpUCTaIIHECKHX peméTox (aTOMHve[, MOHHAsl, MeTaJJIM4ecKasl), 3aBUCHMOCTb CBOMCTB BeIleCTBa OT THIMA
KPUCTAJITIMYECKON PEMIETKU M BUJ1a XMMHUYECKOH CBSI3U
4 Baknelimue npencTaBuTEN HEOPraHMUECKHX BelecTs. HemeTansl U ux coeuHeHus. MeTamibl M UX COEIUHEHMSI
41 Knaccudukanus u HOMEHKIAaTypa HEOPraHHMYECKHMX COEIMHEHMH: OKCHIOB (cosieo0pa3yrolie: OCHOBHBIE, KHCIOTHBIE,

amdoTepHbIe) U HECOJIe00pa3yoIne, OCHOBAHHUH (IIET0YM W HEPACTBOPHUMBIE OCHOBAHMS); KHUCIOT (KHCIOPOICOJEpKAIINEe U




OECKUCIOPOIHBIEC, OJTHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIeH (CPETHUX U KHUCIIBIX )
Ouznyeckue U XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa, KHCIOpOona, cepbl, a3ora, (ocdopa,

4.2 yriaepojaa, KpeMHUS

43 ®u3znueckue U XMMUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB-METAJJIOB: JIUTUS, HATPHs, Kalus, MarHus U KaJblUs, JTIOMUHUA,
J)Kese3a. DIEKTPOXUMUYECKUH psifi HAPSKEHU METaliioB

4.4 Ouznyeckue 1 XUMUYECKHE CBOMCTBA BOJJOPOIHBIX COEIMHEHUI HEMETAJNIOB: XJIOPOBOIOPOIa, CEPOBOIOPOA, aMMHUaKa

45 dusnyeckrue U XUMUYECKHE cBoicTBa okcuaoB Hemetawios: cepbl (1V, V1), asora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V),
kpemuusi(1V). [TonydyeHne oKCHUI0B HEMETAIIOB

4.6 Xumuueckue cBoiicTBa okcuoB: MeTauioB IA—IIA rpymm, imaka, mequ(l1) u xemnesa(ll, 111). [Tonydenue okcuaoB METAILIOB

47 XVUMUYECKUE CBOHCTBA OCHOBaHMA M aM(OTEPHBIX THUIAPOKCHUIOB (Ha TpHMEpe THAPOKCUIOB AIOMHHHS, KeJe3a, IHUHKA).
[Toryuenue ocHOBaHUI 1 aM()OTEPHBIX THIPOKCHIIOB

48 OO0mme XUMHUYECKHE CBOWCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOW, CEPHUCTOH, CEpHOH, a30THOW, (ocopHOH,
KPEMHUEBOM, yrobHOoi. OcoOble XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM cepHOM U a30THOM KUCHOT. [lonydenue kucmor

4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue comneit

4.10 [Tonyuenue, cobupanue, pacio3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIEKUCIIOro ra3a B 1abopaTopuu

411 [Toryuenue amMmmuaka, CEpHOM U a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. OO0IIIHe CrIocOObl MOMyUYeHUSI METAILIOB

4.12 ['eneTndeckasi CBA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COSUHEHUN

5 XHWMHYECKUE PEAKIUU

51 Knaccudukanuss XuMuueckux peakifii Mo pa3aIuvyHbIM MIPU3HAKAM: 10 YUCITY U COCTaBY yYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO
TerI0BoMY 3G (HEeKTy, M0 U3MEHEHHUIO CTETNeHEeH OKUCICHHUSI XUMHUYECKHUX DJIEMEHTOB

59 TemoBoit 3d¢deKkT XUMHUYECKOW peakiuu, TePMOXMMHYECKHE YpaBHEHHs. ODK30- W OJHIOTEPMHYECKHE DPEaKIIHH.
TepMoxuMHUueckre ypaBHEHUS

53 OKHUCIUTETbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENM W BOCCTAHOBUTENH. lIpoliecchl OKUCIEHHS M BOCCTAHOBJICHUS.
DNEKTPOHHBIN 0aaHC OKUCIUTETPHOBOCCTAHOBUTEIHHON PEAKITHH

54 Teopust SIEKTPOIUTUYECKON Auccoruanui. KaTHOHBI, aHUOHBI. DIEKTPOIUTHI M HEANEeKTponuThl. CHIbHBIE U cladble
97eKTPoUTHI. CTENeHb TUCCOIHAITTN

55 PeaKIII/IEI HOHHOTO OOMEHa. YCJIOBHsI MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, TOJIHBIE M COKpAIIEHHBIE MOHHBIC YpPAaBHEHUS
peakuuit

6 XuMHS ¥ OKpYXKaromias cpeaa
6.1 BemectBa m Marepuanbl B MOBCETHEBHOM >KM3HU YeNOBEKa. be3omacHoe MCMOIb30BaHHME BEIIECTB MU XUMHUYECKHX PEaKIUi B




naboparopuu u ObITy. [lepBasi TOMOIIb TPH XUMUYIECKUX 03KOTaX M OTPABIICHUSIX
XUMHYECKOE 3arpsA3HEHHUE OKPYXKAIOLIEH cpelbl (KUCIOTHBIC JOXKIH, 3arpsA3HEHHE MOYBBI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro

6.2 npenotepauienus [Ipenensuas nomycrumas konueHtpamus semiects (I11K). Ponb XxuMun B pemieHHH SKOJOTHYECKUX MPOOIEM.
Ycuienrne napHUKOBOro 3QdeKra, pa3pyleHue 030HOBOTO €0
[Ipumenenue cepsl, azota, pocdopa, yraepoaa, KpeMHUS U UX COCAMHEHUN B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIECKOM

6.3 xo3siicTBe. [IpyMeHeHne MeTaioB W CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUE, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coenuHeHuil. [ToHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4 [TpupoaHbIe HICTOYHUKH YTIEBOAOPOAOB (yroiib, IPUPOIHBIA ra3, HePTh), IPOAYKTHI UX NepepaboTku (OeH3UH), UX POJb B OBITY U
IPOMBIIIJICHHOCTH
[lepBoHayanbHBIE MOHATHA 00 OPraHUYECKHUX BEIECTBAX KaK O COCAMHEHMSX yriepona (MeTaH, 9TaH, STHICH, alleTHIICH, dTaHOJI,

6.5 TJIMIEPUH, YKCYCHasi kucioTa). [loHsTre 0o GMONOrMuecky Ba)KHBIX BEIIECTBAX: JKUpPax, Oelkax, YIjaeBoJaX — M UX POJH B KU3HU
YeJIoBeKa

7 Pacuérnr:

7.1 1o opmynaMm XUMUYECKHX COeTMHEHUI

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 10 XUMHYECKUM YPAaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

» Xumus: 8- kiacc: 6a30BbIH YPOBEHb: YUeOHUK; S-¢ u3nanue, nepepadorannoe ['adbpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe oomectBo «M3narenpctBo «IIpocBemeHme

» Xumust: 9-# kinacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-¢ u3nanue, nepepadorannoe ['abpuensa O.C., Octpoymos WN.I'., Crankos C.A.
AxumonepHoe oomectBo «M3aarenberBo «IIpocBemenney»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Aknmoneproe obmiectBo «M3marensctBo «IIpocBenienne»

Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.1°., AknmonepHoe obmiectBo «M3marensctBo «IIpocserienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. Pymsutuc I'.E., ®enpaman @.I'. Xumus 8 knacc. M.: [Ipocsenienue;
2. T'apa H.H. Xumus. Ypoxku B 8 kiacce. M.: [Ipocsemenue;
4. Xomuenko N.I". COopHUK 3a7a4 U yIIpakHEHUH 110 XMMHUU.
3. I'apa H.H. Xumus. Ypoxku B 9 knacce. M.: [Ipocemenue;
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