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HHOACHUTEJBHAA 3AIIMCKA

ITporpamma o XMMHH Ha YpOBHE OCHOBHOTI'O 00LIEr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE TPEOOBaHUM K pe3ysIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenpHON TpOrpaMMbl OCHOBHOTO 00ImIero oopazosanusi, npeacraBieHHbIX B ®T'OC OO0, a takke Ha OCHOBE (eaepanbHON pabodeii
IIpOrpaMMbl BOCIIMTAHUS U C y4ETOM KOHUEMNIMHU MpenojaBaHus yueOHoro npeaMera «XuMus» B 00pa3oBaTelbHbIX OpraHu3anusax Poccuiickoi
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LENAX, 00Liel cTparerun oOydeHUs, BOCOUTAHUSA U Pa3BUTHUA 0OydYarOLIUXCS CPEeICTBAMU
y4eOHOTrO TMpenMeTa, YCTAaHABIMBAeT 00s3aTelNbHOE MPEIMETHOE COJACpKaHUe, MpPeIyCMaTpUBACT pacIlpelesieHue ero Io KiaccaM W
CTPYKTYpUPOBaHHUE IO pa3jiesiaM U TeMaM MPOrpaMMBbl M0 XUMHHU, ONpPEAEseT KOJIUYECTBEHHbIE U KaYeCTBEHHbIE XapaKTEPUCTHKH COJepKAHNU,
PEKOMEHIYEeMYIO MOCIIE0BATEILHOCTh NU3YUEHHSI XUMHUH C YUETOM MEXKIIPEIMETHBIX H BHYTPUIIPEIMETHBIX CBS3EH, JJOTHKH y4eOHOTO mporecca,
BO3PACTHBIX OCOOEHHOCTEH O00ydarolMXcs, ONpenesieT BO3MOXKHOCTH HIpeAMeTa JUlsl pealu3aluu TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeNbHO IPOrpaMMbl Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHUs, a TaKkKe TpeOOBaHUM K pe3ynbTaTaM 00y4eHHUs] XUMHUH Ha
YpOBHE 1IleNiell M3ydeHUs MNpeiMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENIBHOW JAEATENbHOCTH OO0YYaroLerocs MO OCBOCHHMIO Y4eOHOTro
coiep KaHusl.

3HaHUEe XUMHM CIY)XKUT OCHOBOH AJIsi (POPMHMPOBAHUS MHPOBO33PEHHUS OOYdYarOLIErocs, €ro MpeicTaBlIeHUl 0 MaTepualbHOM €IUHCTBE
MHUpa, BAKHYIO POJb UTPAIOT (OPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHISIX YHEPTUU B 00 HBOJIOIMH BEIIECTB B MPUPOAE, O
NOyTAX pPEUIeHUs IJI00aIbHBIX NpPOOJIEeM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPEBOM, SHEPreTMUYECKOW, IMUIIEBOM M 3KOJIOTMYECKOM
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAaHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET pealu3aluyd BO3MOXKHOCTEH Ui caMOpa3BUTHS W (POPMUPOBaHUS KyJIbTYphl JTUYHOCTH, €€ oOmieid u (yHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpPMHPOBAHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH OOydarolMXcCsi, HAaBBIKOB HX CaMOCTOSITENIbHON yueOHOU
NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HHU, TaK U B MPO(peCcCHOHATbHON
TeSTEeTbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIa/(bIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIs/1a Ha €JMHCTBO MPUPOJBI U YENIOBEKa, SIBJISIETCS
OTBETCTBEHHBIM ATAIIOM B ((OPMUPOBAHHH €CTECTBEHHO-HAYIHOW IPaMOTHOCTH 00YJaIOIIIXCS;

CTIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IPUPO/IE, K YEIOBEKY, BHOCHT CBOH BKJIA] B
HKOJIOTHYECKOE 00pa3oBaHue 00YJaIOLIHXCS.

JlaHHBIC HampaBiieHUS B OOYYEHHHM XHMHH OO0ECIIEYMBAIOTCS CIENU(UKON CcoNepKaHus YYeOHOTO TIpeaMeTa, KOTOPBIH SBISETCS
Me/1IarOrMYeCcKy aJalTHPOBAHHBIM OTpakeHHeM 0a30BOM HAyKH XMMUU Ha OIPeNIeIEHHOM JTare e€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs OPHUEHTHPOBAH HA OCBOCHHE OOYYAIOMIMMHUCS CHCTEMBI IEPBOHAYAIBHBIX
MOHATUI XUMHH, OCHOB HEOPTaHUYECKOM XMMHUU M HEKOTOPBIX OTJENIbHBIX 3HAYMMbIX OHATHI OpraHMYECKOW XUMUH.



CtpykTypa coaep:kaHus IporpaMMmbl 0 XHMHUHM C(HOPMHpPOBAaHA Ha OCHOBE CHCTEMHOro mnoaxoja k e€ wusydenuto. CopeprkaHue
CKJIaJIbIBACTCS U3 CHUCTEMBI MOHATHI O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHSATHA O XMMHUYEeCKOH peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHU30BaHBI 10 NPUHIIUITY TIOCIEN0BATENIBHOIO PA3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX IPECTABICHUN Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3axkona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— Y4YEHMsI O CTPOEHUH aTOMa U XMMHYECKOH CBSI3U;

— MPEICTaBJICHUH 00 JIEKTPOIUTUYECKOM JUCCOLMALlMK BELIECTB B PaCTBOpaXx.

Teopernueckre 3HaHUS PACCMAaTPUBAIOTCS HA OCHOBE MITMPUYECKH MTOYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MTOCIEI0BATEIBHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINOJHSS (YHKUUU OOBSICHEHUS M HPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH IPAKTUYECKOIO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue nporpaMmsl 10 XUMHH CIIOCOOCTBYET (HOPMUPOBAHUIO NMPEICTABICHUS O XUMUUYECKON COCTaBIIAIOLICH HaAyYHOW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOUIEHHS K HAYYHOMY 3HAHMIO U METOJIaM IO3HaHUA B Hayke. VM3yueHne XUMHUU NPOUCXOIUT C
IIPUBJICUEHUEM 3HAaHUH U3 paHee U3yUEeHHBIX YUeOHBIX MpeaIMeToB: «OKpykarouil Mup», «brnonorus. 5—7 knaccel» U «Pu3uka. 7 Kiacey.

[Tpu m3yyeHHH XUMUHM MPOUCXOIUT (HOPMUpPOBAHHME 3HAHWIA OCHOB XMMHYECKOH HayKH KakK OOJacTH COBPEMEHHOTO €CTECTBO3HAHWS,
IPAKTUYECKON JIEeATEIbHOCTH 4YEJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNbTyphl. 3ajada ydyeOHOro IpeaMeTra COCTOUT B
(OpMHUPOBAHNUY CHCTEMBI XUMHUYECKUX 3HAHUN — BOKHEUIINX (haKTOB, OHSATHH, 3aKOHOB ¥ TEOPETHYECKUX MOJOKEHUH, TIOCTYITHBIX 0000IECHHIHA
MHUPOBO33PEHUYECKOI0 XapaKkTepa, si3plka HayKH, B IPUOOLICHUN K HayYHbIM METOJAaM MO3HAHUs MPU U3YYEHUU BELIECTB U XUMHUYECKUX PEaKIHM,
B (OpMHUpPOBaHMM W Pa3BUTHM I[IO3HABATEJIbHBIX YMEHMM W HUX MPUMEHEHUHM B Y4eOHO-TIO3HABaTENbHOM M y4yeOHO-UCCIIE0BATEIbCKOMN
JesTeTbHOCTH, OCBOCHUH MPaBUII O€30IIaCHOTI0 00pallleHus ¢ BEIIeCTBAMH B ITOBCETHEBHOM JKU3HU.

[Ipu u3yyeHrr XMMUHU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHNE IPUOOpENH Takue LEeNH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBON K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHHSITHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyuYeHHs] Ha CHUCTEMAaTUYECKOEe MPHOOIIEHHE OOYy4yaroIlIMXCsl K CaMOCTOSITEIbHOM IO03HABaTEIbHOM JeSTeNbHOCTH,
Hay4YHBIM METO/1aM MO3HaHUs, POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— obecrieyeHne YCJIOBUHM, CIIOCOOCTBYIOIMX INPHOOPETEHHI0 OOYYalOIIMMHUCS ONbITa pa3HOOOpa3sHOW MeATeNbHOCTH, MO3HAHUS MU
CaMOII03HAHUs, KJIFOUYEBbIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH ), UMEIOLMX YHUBEPCAIbHOE 3HaYEHHE JUIsl Pa3IMUHbIX BUJOB JI€ATEIbHOCTH;

— (hopmupoBaHue o01IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIe YMEHUI OOBACHATh U OLIEHUBATh SBJICHUS
OKpY>KaloIIero MUpa, UCIIOJIb3Ysl 3HAHUS U OIIBIT, MOJTY4YEeHHBIE IPU U3YYECHUHM XMUMHH, IPUMEHATh UX MPU PELIeHUH NpoOjeM B MOBCETHEBHOMN
KHU3HU U TPYJOBOU J€SATENbHOCTH;

— (¢opmupoBaHue y OOy4aromUXcs TIyMaHHUCTUYECKUX OTHOIICHUH, MOHMMAaHUS I[EHHOCTH XMMUYECKUX 3HAHMHA I BBIPAOOTKH
HKOJIOTMUYECKH 11eJIeCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOW JAEATEIbHOCTH B LEISX COXPAHEHHUS CBOErO 3J0POBbS U OKpYKarolen
MIPUPOJHON CPEbL;



— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIK U CAMOBOCHUTAHHMIO HAa OCHOBE YCBOCHHS OOIIEUETOBEUECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS U HAMPABICHHOCTH JajbHEHIIero o0yueHusl.

OO11ee 9Kcio 4acoB, OTBEAEHHBIX JIJIS U3YUYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O 00111ero oopazoBanusi, coctapiseT 136 yacoB: B 8 kinacce —
68 yacoB (2 yaca B Hezel0), B 9 kimacce — 68 yacoB (2 4aca B HEJIEIIO).

Ilpu peanuzayuu npocpammot ucnoav3yemcsa mamepuanvhan oaza yenmpa TO4KA POCTA.



COILEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/JbHbIe XMMHUYECKHE TOHSTUSA

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YelIOBEKa. XMMHs B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
IIpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEJUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocBs3b KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo ¢hopMyniaM XUMHUYECKUX COSAMHECHU.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUeCKUe ypaBHeHHA. Kiaccupukanuss XUMHUECKUX PEeaKIuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpaieHust ¢ 1abOpPaTOpPHBIM OOOPYNIOBAaHUEM, M3YUCHHE M ONMHCAHHE (DU3MUYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCIOTOMN) SBJICHUH, HAOII0AeHNE
W ONHCAaHWE TPHU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3aMMOJCHCTBHE jkeie3a ¢ pactBopoMm coimu memu (), m3yueHme crmocoOoB
pa3iesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUWBAaHUE, AUCTUILIALIUA,
xpomarorpadus, TpOBEIECHHE OYUCTKH TOBAapEHHOW CONHM, HAONIONEHHE W ONHCaHHE
pe3yNbTaTOB IMPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — algoTporHas MOAU(PHUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(dexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEpPMUYECKUE peakuuu. TomamBo: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT UM mpoctoe BemecTBo. HaxokIeHue BojxopoAa B IpUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

MounsipHblii 00BEM Ta30B. PacuéThl Mo XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACBIIIIEHHbIE PacTBOphl. PacTBOopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poinb pacTBOpoB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
cojieoOpa3ymonue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
okcu10B. Du3nyeckre U XMMUUECKre cBoicTBa okcuoB. [loydyenne okcumos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXIY KJIaCCAMU HEOPTAHMYECKUX COCUHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIOB), HAOIIOACHIE 00pa3IOB BEUIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEAOBAHUE OOpPA3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, [OJyYeHHUE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKAa XHMHYECKOrO JJIEMEHTAa MO €ro IMOJOKEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEaKInii (TOpEeHUE, PEaKIIuy PA3I0KEHUS, COSTUHEHUS).



Mesricnpeomemmnie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 HCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO1e ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
paMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEUIECTBA, a3, (PM3MYECKHE BEIWYMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHEpalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. llepuommueckas cucremMa xumudeckux daemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kallds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOH CBSA3M. THUNBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTANIMYECKOW PEIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XMMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMH, T'eHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMUYECKUX peakluil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecHH. DaKTOpbI, BIMSIOIIME HAa CKOPOCTH
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCMOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIIEKTPOTUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBUS MPOTEKaHMs peaklUil HOHHOrO OOMeHa, MOJHbIE U
COKpal€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKOW auccoluanuu. KadecTBEeHHbIE peaklUd Ha HOHBL
[TonsiTHE O THIPONIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, HCCIEI0BaHHE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIlecca AMCCOLMALIUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOYKHO HCIIOJIb30BaHME BHUEO MAaTepUalioB), IPOBEICHUE



OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHHE Tra3a, 00pa3oBaHME BOJbBI), ONbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUil (FOpeHHE, peakUUu pPas3IoKEeHUsl, COCIAUHEHUS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX peakUuil Ha HOHBI,
pellIeHne IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEpHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaulaMH, HEMETajlaMu,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M uelloBeka. BaykHelme Xi1opuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHue U (puU3MUECKHe CBOWMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHHusl cepHoi KucioTel. [Ipumenenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B MpUpoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollell cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlyueHue u npuMmenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHBl aMMOHHUSA. A30THas KHUCIOTa, €€ IMOJy4YeHHUE,
¢uznueckue M XUMHYECKHE CBoicTBa (oOIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHUHEPAJIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEeH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOA0EMOB). docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcnosnb3zoBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictra. Ancop6ouus. Kpyropopor yriepoaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO MOTEIUIEHHs KJIMMaTa, MapHUKOBBINA 3PQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmomb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEIIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, OTWJIEH, AaleTWJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kkuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadOoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE O OHOIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpexacraBieHuss o6 okcuae kpemaus (1V) u
KpeMHHUEBOU kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoGnembl
0€30M1aCHOT0 UCNOJIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB U MX COCIUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUI0B),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMAaTepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (PochOpHBIX yrnoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME U U3YYEHUE CBOWMCTB aMMHUAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacrio3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1ad Mo TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAJUIMYECKas KpHUCTAIUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHud MertamioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoObl moayyeHus: MetaioB. [IoHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATFOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: TOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHUE UX aTOMOB, HAaXOXACHHE B NMpHUpoae. PU3NYECKHE U XUMUYECKUE
cBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenune
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJokeHue B [lepuogmueckoit
cucreme xumudeckux snemeHtoB J[. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIECHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coeauHEHUs
KablMs (OKCUI, THIPOKCH, CONN). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux osnemeHto [ U.
MenzeneeBa, CTpOEHHE aToMa, HaXOKJIeHUE B npupoje. Pu3snueckrue U XUMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA alIFOMUHHSL.

Kenezo: mnonoxenune B Ilepumonunueckoit cucreme xumuueckux »snemeHtoB JI. .
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conu skenesa (II) m xenmesa (lll), ux cocra, cBoiicTBa u
MIOJIyYECHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C OOpa3llaMH METaIOB M CIIAaBOB, HMX (PU3UYECKUMHU CBOHCTBAaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BUEOMAaTEpPHAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUIA KaJbLUs U HATPUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHCIIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKkIMil Ha MOHBI: MAarHus, KajblMsl, aJlOMUHUsA, IIMHKA, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIEJOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U TUJIPOKCH/IA LIMHKA, PEHIEHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 110
TeMe «BakHelIne MeTabl ¥ UX COeIUHEHUSY.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEIHEBHOM KHM3HM 4elloBeKa. be3onacHoe ncnosiab3oBaHue
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomip mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSX.

XHMHYECKOE 3arpsA3HEHUE OKpPY)KAIoIEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BerecTB, gainee — [1JIK). Ponb xumun B perieHun 3K0JI0rn4eckux npooiiem.

Xumuueckuit IKcnepumenm:

u3ydeHre o0pas3loB MaTepHajIoB (CTEKIIO, CIIaBbl METAIOB, TOJMMEPHBIE MaTEPHUAJIbI).

Meswcnpeomemnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H MU M3yYEeHUH XMMMHU B 9 Kilacce OCyLECTBISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW TOHATHM,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHanu3,  CHHTe3,  Kijaccupukauus,  MEepUOAMYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

@dusuka: Marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOAHUKH,
JUBJIEKTPUKH, (POTORJIEMEHT, BEIIEeCTBO, TEJO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHuUs
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JOCTOBEPHON HMH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIe10BATENbCKOM, TBOPUECKOW U JIPYTMX BHJAX [JESATEIBbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3alMOIIOHMMAHHUIO M B3aUMOIIOMOILM B IIPOLIECCE 3TON Y4EOHOH AEATEIbHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBHUI IOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M COCTABIISAIOLINE OCHOBY MJISt
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBIEHHbIE Ha IOJYyYEeHHE HOBBIX 3HAHUHM MO XHMMH,
HeoOXoauMble ISl OOBSCHEHUS HaOJI0IaéMBbIX TIPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypod, JOCTYIMHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00y4EHUS B TAJIbHEHIIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojisi, HapKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JAEATENbHOCTH, B TOM 4YHCIE HAa OCHOBE HPHUMEHEHHS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHENTHOW MpOo(ecCHOHATLHOW NESITEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, JJIS peIleHUus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJIOB XMMUH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPHUHIIUI, TUIIOTE3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE yueOHbIE NeWCTBUA (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Bba3oBble Jiornyeckne 1eiicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEPUM I KIAcCH(pUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIb3yeMble B XUMHHU, MPeoOpPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHUMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MO3HAHUA, a
TakKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAIHIO PA3THIHBIX BUOB
1 GOpM IIPECTABICHHUS, TTOTYUYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS TUTEpaTypa



XUMHUYECKOTO COZEp)KaHUs, CIpPaBOYHbIE IMOcoOUs, pecypchl IHTepHeTa), KPUTUYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yUeOHBIX M II03HABATENIbHBIX 3a/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIel0BaTeNnbCKON
JeSITeIbHOCTH HH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIHCKOT0 X0341CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie auajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHHS MO3MLUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JEATEILHOCTh, BHIOMPATH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOCHHMIO 0O0S3aTEIBHOTO COACpKaHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICT OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJa, XMMUYECKUIA

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTO
JJIEeMEHTa B COEIWHEHHH, MOJISIPHBIH OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHWE, COJb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0OMeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKINH, TEIIOBON 3 (PEKT peakuuu, SApo aToma,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajlyc aromMa, XUMHUYEcKasl CBS3b,



MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAs CBsI3b, MOHHAs CBs3b, WOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi 10JIsI BellleCTBa (MPOLIEHTHAs: KOHIIEHTPAIUsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUYECKHX IMOHITHM U IPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHHUSX, CTEMECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MenneneeBa: 1€eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCBIBAaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucteMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BELIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 1o (hopMyJie COeJTMHEHHs, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIABICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpEeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BaHUS XMMHUYECKOH TmoOCyIod M J1abOpaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXe MpaBUiIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPU OIIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHMS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo Qopmyiam, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOAHBIX PAcTBOpPaxX HEOPTaHWYECKUX COCIMHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJ1aBHas mnoAarpynmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME M CHEUU(PUUECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPaBHEHUS peaKlMii HOHHOrO OOMEHa, ypaBHEHUS peaKlIMid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHMSI, BO3MOXHOCTHU
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBHUSX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJTII0 XUMUYECKOTO 3JIeMEHTa Mo (opMyJie COeUHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOM peaklny;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/soBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JTA00OPATOPHBIX XUMHUECKUX OIBITOB MO MOJTYYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKHCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,



CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS H HOHBI H3YUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEUIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOAbl IO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U K 0 JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NPOrpaMmbl Bcero p;;)TTI::m’HHe p;’ g::::qec'me o0pa3oBaTe/ibHbIE PeCYPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 0 2 bubnmoreka [JOK
' NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 0 1 bu6mmoreka [JOK
' 00 oxcHmax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 0 1 bubnuorexa [JOK
' U COMAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubnuoteka [JOK
' HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837c
Hroro 1o pasneny 30

Pazgea 3. [lepuoanueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHne aroMoB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CTpoeHune aToma

3.1

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CBS3b.

3.2 OKHUCIUTEIILHO- 8 bubmuorexa LIOK
BOCCTAHOBUTEbHBIE PEAKIHII https://m.edsoo.ru/7f41837c
buommoreka [HOK
Hroro no pasnery 15 https://m.edsc%.ru/7f418370
PesepBHOE Bpems 3 brbmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTrOpenue u yriyOiaeHue 3HaHUHA 5 1 0 Bu6muotexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 0 1 bubnnorexa [JOK
' snemeHToB VIIA-rpymmsl. ["amorenst https://m.edsoo.ru/7f41a636
22 onevenros Virrpymen Coparn et 6 0 0 buGarorera LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO0mas xapakTepucTUKa XUMHUECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 E:;ISSJ;I;/(;:eeI;aSCI;E)()I’IlJ{/? £413636
COCTUHCHUS — )
OO61mas xapakTepUCTHKa XUMUYECKUX Bubmorexa LIOK
2.4 aneMeHToB |VA-Tpynnsl. Yrieposa u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHU U UX COETMHEHHUS — '
Hroro no paszneny 25
Pa3nes 3. MeTasibl M X COCINHEHUS
3.1 OO0mrme cBOWCTBa METAIIIOB 4 0 0 bubmorexa HOK

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

3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa
4.1 BemecTBa u Matepuaibl B )KU3HU 4EJIOBEKA 3 bubmaorexa IIOK
' m p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC

No KonuyecTBo yacoB Jara DJIeKTpoHHbIe HU(pPOBbIE

H/'n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoThbI pecypcbl

1 IIpenmer xumuu. Tena u BelecTBa. 1 0 0 bu6mmoreka [IOK
MeTo/1bI TO3HAHUS B XHUMHUH. 04.09.2023  https://m.edsoo.ru/ff0d210c
[Ipaxtuyeckas padora Ne 1. IIpaBumna
TEXHHUKHU 0€30M1acCHOCTHU B
XUMHUYECKOM KaOUHETe. BuGnuotexa LIOK

2 O3HAKOMICHHE € J:A00PATOPHEIM 1 0 1 07.09.2023  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM (C UCNOIb308AHUEM
yughposoii rabopamopuu "Xumus'"
yenumpa "Touka Pocma")

3 YucTele BemecTBa U CMECH. 1 0 0 bu6mmoreka [IOK
CriocoObI pa3aeiieHust CMecei 11.09.2023 = https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2. Ouncrka
3arpsA3HEHHON OBAPEHHOM cou (¢ BuGmuorexa LJOK

4 uenon b306a””e,j,” yucpp f,) sou 1 0 1 14.09.2023  https://m.edsoo.ru/ff0d28c8
nabopamopuu "Xumusa" yenmpa
"Touxa Pocma")

5 DU3NYECKUe U XUMUYECKHUE 1 0 0 bu6mmorexa [IOK
SIBJICHUSL. 18.09.2023  https://m.edsoo.ru/ff0d37fa
ATOMBI U MOJIEKYJIbI. XUMUYECKUI Bu6mmorexa IJOK

6 PIEMEHT. 3HAKH XMMUUCCKHX . 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6c
AJIEMEHTOB

v IIpocTsie U CIOKHBIE BELIECTBA. 1 0 0 bubmuorexa [IOK
OTHOCHTEIbHAS aTOMHAs Macca 25.09.2023  https://m.edsoo.ru/ff0d2a6c
3aKOH MOCTOSIHCTBA COCTaBa BuGmuorexa LJOK

8 BELECTB. OTHOCHTENbHas ! 0 0 28.09.2023  https://m.edsoo.ru/ff0d2eae

MOJIEKYJIsSIpHasi Macca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
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MaccoBas J0JI XUMHYECKOI'O

bu6mmoreka [IOK

9 3JIEMEHTA B COCIMHEHUU 02.10.2023  https://m.edsoo.ru/ff0d2be8
10 MaccoBas goiIst XUMHYECKOT O bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU 05.10.2023  https://m.edsoo.ru/ff0d227e
11 BanentHocts. Onpenenenue bu6mmoreka [IOK
BAJICHTHOCTH 110 (hopMyJie 09.10.2023  https://m.edsoo.ru/ff0d2d50
12 CocraBienne XUMHIECKUX Hopmyn bubmumoreka [IOK
110 BAJICHTHOCTH 12.10.2023  https://m.edsoo.ru/ff0d323c
13 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHUYECKUE YPAaBHCHUS 16.10.2023  https://m.edsoo.ru/ff0d350c
14 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMHUYECKUE YPAaBHCHUS 19.10.2023  https://m.edsoo.ru/ff0d5230
15 Kiaccupukanus XuMHIecKux bubnuorexa [JOK
peaKiuii 23.10.2023  https://m.edsoo.ru/ff0d3al6
16 KonuuectBo BemniectBa. MousipHas bu6mmoreka [IOK
macca 26.10.2023  https://m.edsoo.ru/ff0d3b88
17 Brruucnenus no ypaBHEHUAM bubnnorexa [HOK
XUMHYECKHX PEaKIUii 09.11.2023 = https://m.edsoo.ru/ff0d5708
18 Beluncnenus no ypaBHeHUSIM bubnuoreka [IOK
XUMHYECKUX PeaKiui 13.11.2023  https://m.edsoo.ru/ff0d3f34
19 owumcroneier, Oodmeme n ubmiorera LIOK
: . 16.11.2023  https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHU
20 Konrtponsnas pabora Nel o teme bubnuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKIIAI» 20.11.2023  https://m.edsoo.ru/ff0d4290
21 E(());;}[I;X)(a Klilc\:dneggor; ?gfe?\:;;: u bubmorexa HOK
' 23.11.2023  https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusndeckue 1 XUMHIECKUE
20 CBOMCTBA KUCIIOpOJa (PeaKkuu bubnuorexa [IOK
OKHCJIeHUs, TopeHue). [TonsaTue 00 27.11.2023  https://m.edsoo.ru/ff0d4614

OKCHJgax



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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CrniocoObl MoTy4eHus KUCIopo/ia B

bu6mmoreka [IOK

23 Aa0OpATOPHH i [IPOMBILILICHHOCTH. 30.11.2023 https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
peaKuu, MOHSATUE O
2 xcio- n ooTepIIGCHX peariun BuGmaorerca LIOK
. 04.12.2023  https://m.edsoo.ru/ff0d4790
(c ucnonvzosanuem yugppoasoii
nabopamopuu "Xumusa" yenmpa
"Touxa Pocma")
25 Sarpmmc soyiye crocoon o Bubmiorera LIOK
’ 07.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHS
s | Do e B 10K
N 11.12.2023  https://m.edsoo.ru/ff0d4ae2
KHUCIIOPO/1a, U3yYEHUE €T0 CBOHCTBY
27 Bonopon — anmemMeHT u mpocToe bu6mmoreka [IOK
BelecTBo. Haxoxienue B npupo/ie 14.12.2023  https://m.edsoo.ru/ff0d4dd0
28 cootirmanonopons. Mpmencie Bubmiorexa LIOK
' 18.12.2023  https://m.edsoo.ru/ff0d4dd0
BOZIOpOJA
29 CniocoObI moTy4eHus BOAOPOia B bubnmnorexa [JOK
ngaboparopuun 21.12.2023  https://m.edsoo.ru/ff0d4dd0
0 lonyuenme n codmpane sotopora ubmiorera LIOK
o ’ 25.12.2023  https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBONCTBY
31 [TonsaTue o KkucnoTax M CONSAX bubmmorexa [IOK
28.12.2023  https://m.edsoo.ru/ff0d50d2
32 MomnsipHblii 00BEM ra30B. 3aKOH bubnuorexa [IOK
Asoranpo 11.01.2024  https://m.edsoo.ru/ff0d542e
33 Brruncnenus o0bEMa, KOJIMUeCTBA bu6mmoreka [JOK
BEII[ECTBA ra3a Mo ero W3BeCTHOMY 15.01.2024  https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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KOJIMUECTBY BEILIECTBA WK 00BEMY

Brruuciaenus 00EMOB ra3oB 10

34 YpaBHEHUIO PEaKIIMU Ha OCHOBE bubmorexa LIOK
; N 18.01.2024  https://m.edsoo.ru/ff0d5708

3aKOHA O0OBEMHBIX OTHOIICHHUM ra30B

35 DOHU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK
CBOICTBA BOJIBI 22.01.2024  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonsitue 06 bubnmoreka [JOK
UHIUKAaTOpax 25.01.2024  https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTeb.

37 HackbliieHHbIe 1 HEHACHIIIICHHBIC bu6mmoreka [IOK
pacTBOpbL. MaccoBast J0J1s BELIECTBA 29.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTiueckas padorta Ne 5 o reme

38 «IIpuroroBiieHue pacTBOPOB C bubnnorexa [HOK
oIpeneIéHHOM MacCOBOM A0Iei 01.02.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBAY»

39 KonTponsHas padora Ne2 o Teme bu6mmoreka [IOK
«Kucnopoa. Bomgopon. Bonay 05.02.2024  https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6nmoreka [JOK
HOMECHKJIATypa 08.02.2024  https://m.edsoo.ru/ff0d664e

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

aM(}OTepHBIX OKCUJIOB

42 OcHOBaHHUsI: COCTaB, bubnuoteka [JOK
KJ1accuuKaIus, HOMEHKIATypa 15.02.2024  https://m.edsoo.ru/ff0d67ca
[TomydyeHue 1 XUMHYECKHE CBOMCTBA

43 OCHOBaHUH (C Ucnoivb3o8anuem bubnmoreka [JOK
yugposoit nabopamopuu "Xumus" 19.02.2024 = https://m.edsoo.ru/ff0d67ca
yeumpa "Touxa Pocma")

44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMECHKJIaTypa 22.02.2024  https://m.edsoo.ru/ff0dfee2

45 [TonydyeHnne u XuMHYECKHE CBOMCTBA bu6mmoreka [{JOK
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KHCJIOT (C UCNONIb308AHUEM 26.02.2024  https://m.edsoo.ru/ffOdfee2
yughposoii rabopamopuu "Xumus"
yenmpa "Touxa Pocma")
16 crocotm noryeenm, xivimetKe ubanorexa IOK
N ’ 29.02.2024  https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padota Ne 6.
47 Pemenue skciepuMeHTaNbHBIX 3aa4 bubmumorexa [IOK
110 TeMe «OCHOBHBIC KJIACCHI 04.03.2024  https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUI
I'eneTndeckas CBsI3b MEKIY
48 cocumeni (¢ ucnomzosanien Bubmorera LIOK
. ” " 07.03.2024  https://m.edsoo.ru/00ad9a50
yugposoii 1abopamopuu "Xumus
yenumpa "Touka Pocma")
49 O06001IeHNEe U CHCTeMAaTU3aHs bubnuorexa [JOK
3HAHUHI 11.03.2024  https://m.edsoo.ru/00ad9cb2
KontpomnbHas Ta Ne3 mo tem
50 "OOCH(I))EELIeaKHI;iiEI iQI)SragHtfecinx bubmorexa HOK
o 14.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBBIe TOMBITKH K npukanuu
51 XI/?I\I/)II/I‘ICGCK;)IX BHeMe}JII:(():; ?IOH?I;II/IG 0 bubmmorexa [IOK
' 18.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 Ilepuoanueckas cucrema bu6nmoreka [JOK
XUMHYECKHX 31eMeHToB J1. 1. 21.03.2024  https://m.edsoo.ru/00ada52¢c
Menaeneena
53 [Teprompl, TPYIIIIEI, TOATPYIIIIBI bubmorexa [IOK
’ ’ 01.04.2024  https://m.edsoo.ru/00ada52c
54 Ctpoenune aromMmoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3oTorsl 04.04.2024  https://m.edsoo.ru/00ada342
55 CtpoeHnue JIeKTPOHHBIX 000JI09eK bubnuorexka [JOK
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aToMOB 351eMeHTOB Ileproguueckoit 08.04.2024  https://m.edsoo.ru/00ada6hbc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KCHUIO B bu6mmoreka [IOK
[Mepuoaunyeckoii cucreme /1. 1. 11.04.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U MTpaKTUKU. J1. bubmumorexa [IOK
. MenneneeB — y4EHBIH, IIe1aror 15.04.2024 | https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
58 DNEeKTPOOTPULIATEIBHOCTh AaTOMOB bubnnorexa [JOK
XUMHYECKHX DJIEMEHTOB 18.04.2024  https://m.edsoo.ru/00adaab8
59 HoHHas xuMu4ecKkast CBsI3b bubmorexa [IOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas noyisipHasi XuMudeckas bubnnoreka [JOK
CBSI3b 25.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanentnast HenonsgpHas bubnnorexa [HOK
XUMHUYECKast CBSI3b 29.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS bubmorexa [IOK
02.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE bubnnoreka [JOK
peaKkIuu 06.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCITUTENN U BOCCTAaHOBUTEIH bubmorexa [IOK
13.05.2024  https://m.edso0.ru/00adb076
65 (Crpoenme arows. Ximmscoan BuGorerca LIOK
' 16.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
CHUCTEMATH3AIMS 3HAHMMA 20.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHslil ypok. O6006111eH1E U bubnnorexka [JOK
cUCTEMATH3aLUs 3HAHUN 23.05.2024  https://m.edsoo.ru/00ad9ch?2
68 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
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‘ cHcTeMaTH3amus 3HaHuH

23.05.2024

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema YpoKa KoHTDOJIBHBIC II I[aTa oOpa3oBaTejIbHbIE
/i Beero P pPaKTHYeCKHe W3yueHus p
padoThI padoThI pecypchl
[Iepnonrueckuit 3aKoH.

1 [lepuoauueckas cucrema 1 0 0 bu6mmoreka [IOK
XUMHYECKHX 3ieMeHToB J1. 1. 06.09.2023  https://m.edsoo.ru/00adb59e
Meunpeneena
3aK9HOMepHOCTH B U3MECHCHUH Bubmorexa [IOK

2 CBOHCTE XUMITHCCKHX SJEMEHTOB . 0 0 07.09.2023  https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 0 0 bu6mmoreka [IOK
HEOPraHUYECKUX BEIICCTB 13.09.2023  https://m.edsoo.ru/00adb7e2
Buasl xumMudeckoi CBSI3U U THITBI
KPUCTAJIIMYECKUX peHIéTOIS (c Bubmorexa [IOK

4 ucnmbgogawefy yucpp ,(,) sou 1 0 0 14.09.2023  https://m.edsoo.ru/00adbac6
nabopamopuu "Xumusa'" yenmpa
"Touxa Pocma")

Knaccngpnxaunﬂ XUMHYECKHX Bubnmorexa [IOK

S PEAKIIH TIO pasIHHbIM 1 0 0 20.09.2023  https://m.edsoo.ru/00adbch0
MpU3HAKaM
Konrponsnas padora Nel mo teme

6 «IToBTOpEHNE OCHOBHBIX Pa3/ICIIOB 1 1 0 21.09.2023
Kypca 8 kiiacca»

IToHsATHE O CKOPOCTH XUMUYECKOU Bu6mmorexa IJOK

! peaxiuu. [IOHATHE 0 FOMOTeHHbIX 1 0 0 27.09.2023  https://m.edsoo.ru/00adbe9a
Y TETEPOTeHHBIX PEaKLUAX
IlonsATHE 0 XUMHYCCKOM
paBHOBecHuu. DaKTOPHI, anmnonme Bubnmorexa [IOK

8 Ha CKOPOCTb XMMIACCKOH PCaKIiH 1 0 0 28.09.2023 https://m.edsoo.ru/00adc28c

U IMOJIOKCHUE XUMHYECCKOT'O
paBHOBECHUSA
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OKHUCIIUTENLHO-

bu6mmoreka [IOK

d BOCCTAHOBUTEIIbHBIC PEAKIIUU 04.10.2023  https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
o | . s o BuGorea 10K
. " " 05.10.2023  https://m.edsoo.ru/00adcd68
yugposoti rabopamopuu "Xumus
yeumpa "Touka Pocma")
11 Honubie ypaBHEHUS peaKIuit bubmorexa LIOK
11.10.2023  https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
12 00 2JIEKTPOJIUTUYECKON bubnnoreka [JOK
JICCOLIUALINY (C UCNONb308AHUEM 12.10.2023  https://m.edsoo.ru/00add5d8
yughposoii rabopamopuu "Xumus'"
yenmpa "Touka Pocma")
p | R e s B 10K
N 18.10.2023  https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITUAITTN
14 [lonsiTe 0 rugponU3e coneit Eubmorexa IIOK
19.10.2023  https://m.edsoo.ru/00add9d4
KontponbHas padota Ne2 o teme
15 «OIIEKTpOINTHYECKAS bubnuoreka [IOK
IHUCCOIMAAs. XUMUUECKHUE 25.10.2023  https://m.edsoo.ru/00addec0O
pPEaKIuu B pacTBOPAX»
16 O06o00meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHHUN 26.10.2023  https://m.edsoo.ru/00addd12
17 ?aiT::szpigigTech;i CBOMCTBA bubmorexa [IOK
' 08.11.2023  https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJopa
[TpakTuueckas padota Ne 1.
18 «Pemienne 3kcriepuMeHTaIbHbIX bubnuorexa [IOK
3a71a9» (C UCNONIb30BAHUEM 09.11.2023  https://m.edsoo.ru/00addbfa

yughposoii rabopamopuu "Xumus"
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yenmpa "Touxa Pocma")

XnopoBogopoa. CossiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOJTyYEHUE bubmorexa [IOK
» MOTYHCHHUC, 15.11.2023  https:/m.edsoo.ru/00ade104
IIpUMEHEHHE
[TpakTrueckas padora Ne 2 mo
20 teme «llonyuenue conssHoi BH6H_H0TeKa LIOK
. 16.11.2023  https://m.edsoo.ru/00ade348
KHUCJIOTHI, U3y4eHHE €€ CBOMCTB
2L aireccsa posia, som o buGmnorexa LIOK
Pealtiii, A 22.11.2023  https://m.eds00.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO61mas xapakTepucTHKa bubnnoreka [JOK
a51eMeHTOB VI A-rpyrimbt 23.11.2023  https://m.edsoo.ru/00ade64a
AmnoTtponHsie MoIu(UKaAIIK
23 cepsl. Haxoxienue cepsl u eé bubnuorexa [JOK
COEMHEHUI B IPHPO/IE. 29.11.2023  https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOeHHUE,
24 bu3nueckrue 1 XUMHUYECKHE BH6H_HOTeKa LIOK
N 30.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa
| o Come o, B LOK
. 06.12.2023 = https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
26 MIOJIy4EHUS CEPHON KUCIIOTHI. bubnnoreka [JOK
XUMHYECKOe 3arpsi3HeHNE 07.12.2023 = https://m.edsoo.ru/00adec8a
OKpYKaroIle cpebl
COCTMHEHUSIMU CEPBI
27 Beruucnenue maccoBoil 10U bubmuorexa [JOK
BBIXOJIa TIPOJIYKTa PEAKIIUU 13.12.2023  https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTHKa bubnmnoreka [JOK
sneMeHTOB VA-rpymibl. A30T, 14.12.2023 = https://m.edsoo.ru/00adeeab
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pacIpocTpaHeHHe B IPUPO/IE,
¢du3nvecKkre 1 XUMHYECKHUE
CBOMCTBA

AMMHuak, ero ¢puznueckue u

bu6mmoreka [IOK

29 XUMITHECKIE CBOMCTEA, HOMYHCHHIE 20.12.2023  https://m.edsoo.ru/00adf004
U IIpUMEHEHHUE
[TpakTrueckas padora Ne 3 mo
teMe «llomydenue ammuaka,

30 W3Yy4EHHUE €ro CBOMCTBY (C bubmuorexa [JOK
UCNONb308AHUEM YUPDPOBOLL 21.12.2023  https://m.edsoo.ru/00adf180
nabopamopuu "Xumus" yenmpa
"Touxa Pocma")

31 A3oTHas KUCOTa, e€ hrusnueckue bubnnorexa [HOK
U XMMUYECKHE CBOWCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CoJei

p | Lo B 10K

’ . 28.12.2023  https://m.edso0.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 dbocdopnas kucnora, pusudeckue bubnmnoreka [JOK
¥ XMMHYECKHE CBOMCTBA, 10.01.2024  https://m.edsoo.ru/00adf68a
HoJIy4eHue
Hcnonb3oBanue Gocdatos B

34 KAa4ueCTBE MMUHEPAIIBHBIX bubnnoreka [JOK
yaoOpeHuid. 3arps3HeHne 11.01.2024  https://m.edsoo.ru/00adfc20
NpUPOIHOIH cpeabl hocharamu

o | Sumern pumosyosamee Busorea 101

’ . 17.01.2024  https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
o | oo e BuGorea 10K
' 18.01.2024  https://m.edsoo.ru/00adfebe

DKoJiorudyeckue npoOIemsl,
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CBsA3aHHBIC C OKCUIOM YTJIEpOoaa
(V)

37 YroapHasg KUCIIOTA U €€ COJIn BH6H_H0TeKa HOK
24.01.2024  https://m.edsoo.ru/00ae006¢
[TpakTruueckas padora Ne 4 mo

38 teme "[losydyenune yriekucioro bubmuorexa [IOK
raza. KauectBeHnHast peakiius Ha 25.01.2024  https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"

[TepBoHauanbHBIE MOHATHS 00 Bubnmorexa [IOK
39 SEZZETIZEI;I;?{X;EE?S;:&X KaKo 31.01.2024  https://m.edsoo.ru/00ae054e
40 KpemHuuii u ero coequHeHus BH6H_HOTeKa HOK
01.02.2024  https://m.edsoo.ru/00ae080a
[IpakTrueckas padora Ne 5.

a1 Penrenune skcriepuMeHTaIbHBIX bubnnoreka [JOK
3amad 1o Teme «BaxkHeimme 07.02.2024  https://m.eds00.ru/00ae0bf2
HEMETaJIBl U UX COCAUHCHHUS
KonTponbsHas padora Ne3 o Teme

42 <<Ba>1<1:1){el71mue l:leMeTaJmI)I U UX BH6H_HOTeKa HOK
COCITHHEHISY 08.02.2024  https://m.edsoo.ru/00ae0el8
OO01mas xapakTepucTHKa
XAMHYECKHUX DJIEMEHTOB —

43 METaJUIOB. MeTannuyueckas CBsI3b U bu6nmoreka [JOK
METaTMYEeCKask KPUCTATITUICCKAsT 14.02.2024 = https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XuUMHYECKHE CBONCTBA METAJIIOB.

44 DNEKTPOXUMHUYECKUH psift 1 BH6H_HOTeKa LIOK
HATIDAKEHMH METATIOB 5.02.2024  https://m.edso0.ru/00ae1156
O61mue crnocoOb! MOTyYeHUs

45 MeTaioB. CiiiaBel. BeranciaeHnns bu6nmoreka [JOK
10 YPaBHEHUSM XUMHYECKUX 21.02.2024  https://m.edso0.ru/00ae1156

peaKuHﬁ, €CJIM OAWH U3 pCarcHTOB
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COACPKHUT IPUMECHU

46 [TonsiTHE O KOPPO3UU METAIOB bubmorexa [IOK
22.02.2024  https://m.edsoo.ru/00ae1278
bubnmoreka [JOK
47 [lenotntle MeTaitEl 28.02.2024 https://m.edsg).ru/00ae14b2
48 OKCHUJIbI M TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJus 29.02.2024  https://m.edsoo.ru/00ael4b2
49 [[lenoyHoO3eMeNIbHBIC METAIIIBI — bubmuoreka [JOK
KaJIBIIMA U MarHui 06.03.2024  https://m.edsoo.ru/00ael5e8
50 Bakueiinme coefMHEHNS KaJIbIUS bubmmorexa [JOK
07.03.2024  https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATH3AIUS
3HAHUKN 13.03.2024
50 JKEcTKOCTh BOBI U CITOCOOBI €& bu6mmoreka [IOK
yCTpaHEeHHUs 14.03.2024  https://m.edsoo.ru/00ae1886
[TpakTuueckast pabota Ne 6 o
S3 et yerpanemu® (- nenotssonmten Bafmorexa [1OK
. " " 20.03.2024  https://m.edsoo.ru/00aelae8
yughposoti rabopamopuu "Xumus
yeumpa "Touxa Pocma")
. bubmuorexa [JOK
>4 AmommrHi 21.03.2024 https://m.edsi.ru/Oanch
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
THPOKCH/IA ATFOMUHHS 03.04.2024  https://m.edsoo.ru/00aelc64
bubnuoteka [JOK
56 Keseso 04.04.2024 https://m.edsg).ru/OanldSG
57 OKcubl, THAPOKCUIBI U COJIU bubnmoreka [JOK
xenesa (1) u xenesa (I11) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHUM 11.04.2024
59 [IpaxkTuueckas padora Ne 7. bubnuorexa [IOK
Perenne sKcriepuMeHTaTbHBIX 17.04.2024  https://m.edsoo.ru/00ae3de8
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3a7ad4 o teMe «BaxkHelmume
METAJIJIBl U MX COCTUHEHUS (C
UCNONIbL308aAHUEM YUPPOBOT
nabopamopuu "Xumusa" yenmpa
"Touxa Pocma")

Brluncienus no ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi, €CIU OAUH

60 13 pEareHTOB JIaH B M30BITKE WIIH 1 bu6mmoreka [IOK
COZICPKUT NpuMecu. Berancnenus 18.04.2024  https://m.edsoo0.ru/00ae1750
MacCOBOM JOJH BBIX0JIa MPOAYKTa
peakuuu

61 O06001IeHNEe U CHCTeMAaTU3aIUS 1
3HAHUHT 24.04.2024
Kontponbnas pabota Ne4 o reme

62 «Baxxueime MeTauibl 1 UX 1 25.04.2024
COCTUHEHUS

63 BemecTBa u Marepuansl B 1 bu6mmoreka [IOK
MIOBCEHEBHOM KU3HU YeIIOBEKa 02.05.2024  https://m.edsoo.ru/00ae3f50

64 XHUMHUUYECKOE 3arpsA3HEHUE 1 bubnuoreka [IOK
OKpYXKaIOIIeH CpeJibl 08.05.2024  https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemieHnn 1 bubnnoreka [JOK
9KOJIOTHYECKUX MPoOIeM 15.05.2024  https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
CHCTEeMaTH3aIlHs 3HAHHUI 16.05.2024 = https://m.edsoo.ru/00ae0dOa

67 PesepsHblit ypok. O60011eHNE U 1 bubnnoreka [JOK
CHCTEMATU3aLNs 3HAHUI 22.05.2024  https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001IeHNE U 1 bubmuorexa [IOK
CHCTEMaTH3aIHs 3HAHUIH 23.05.2024  https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1. T. E. Pym3uruc, ®@. I'. ®enpnman Xumus 8 (AkimoHepHoe oo61mecTBo «M31arenbeTBo
«IIpocsemenue» 2021)
2. T. E. Pymsuruc, ®@. I'. ®enpaman Xumus 9 (AximonepHoe oo1ecTBo «M31aTenbcTBO
«IIpocsemenue» 2021)

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Xumuss.  Ypoku B 8  wimacce: mocoowme g yumrens /H.  H.  Tapa
Xumus. Ypoku B 9 kinacce: mocobue jyis yaurens /H. H. Tapa
A. M. Paneuxutii, B. II. I'opmkoBa JlumakTudyeckuii MmaTepuas mo xumuu 8 — 9 kmace. (M.:
IIpocenienue 1999)
A. A. Kasepuna, A. C. Kopomenko, A.B. SlmykoBa Xumus. TemaTnueckue u UTOroBbIE
KOHTpOJbHBIE paboThl 8 — 9 kimaccel (M.: Benrtana-I'pad 2009)
Xumus. CrnpaBounsie MaTepuaisl (M.: [Ipocsemenue 1994)
N.A. Jleencon 3aanmarensHas xumus (M.: [Ipoda 1996)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
HUHTEPHET

1. Caiitr MunucrepcrBa npocsemienus Poccuiickoit @enepanuu. Peectp npumepHbIx
OCHOBHBIX 00111€00pa3zoBatebHbIX porpamm: (DnekTpoHHbIi pecypc) URL:
https://fgosreestr.ru/ .

2. Tlopran «EgunHoe coaepsxkanue o0miero oopazoBanusy». (DnexTpoHHsIid pecype) URL:
https://edsoo.ru/

3. Poccuiickas anexTpoHHas mkoia. (Dnekrponnsii pecypc) URL: https://resh.edu.ru/

4. Enunas xoymekuus U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB. (DIEKTPOHHBIN pecypc)
URL.: http://schoolcollection.edu.ru/

5. Caiir  Bcepoccuiickoli  ONUMIIMABI  IIKOJBHUKOB. (DIEKTPOHHBIM  pecypc)
URL:http://www.rosolymp.ru/

6. Meroamueckuii moptan yuutens «MeroacoBer». (OnekrpoHHbd pecypc) URL:
http://metodsovet.su/
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