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MMOsSICHUTEJIBHASA 3AIINCKA

ITporpamMma 1o XUMHH Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs COCTaBJICHA Ha OCHOBE TPeOOBAaHHMII K pe3ysibTaTaM OCBOCHHS OCHOBHOI 0O a30BaTeIIbHOM
IIPOrpaMMBbI OCHOBHOI'O obmiero oopaszosanus, npeacraBieHHbXx B PI'OC 00O, a taxxe Ha ocHOBe (enepanbHOl pabodeil IporpaMMbl BOCIIUTAHUS H C YIETOM
KOHIICNIIMY IPENofaBaHus y4eOHOro npeamera « XuMUs» B 00pa3oBaTeIbHbIX opraHu3anusx Poccuiickoit denepanun.

ITporpamMma 1o XuMHH JaéT NPEACTABICHHE O LeIX, 00Lell cTpaTerny o0y4eHusl, BOCIUTAHUS U PAa3BUTHs 00YYarOIMXCS CPEACTBAMH y4eOHOro mpenmera,
YCTaHABIIMBAET OO03aTEIbHOE NMPEAMETHOE COJCPIKaHUE, IPELyCMAaTPUBAET DPACHpPEAEICHUE €ro 10 KJlaccaM M CTPYKTypUPOBAHUE IO pasfeiaM M TeMam
MIPOrpaMMBbl 110 XUMHH, OIPEAENIAET KOJIMYECTBEHHbIE U KAUECTBEHHbBIC XapaKTEPUCTHKU COJEPXKaHUs, PEKOMEHyEMYIO I10CIIE[0BATENbHOCTb U3YyYEHUS XUMUU C
y4ETOM MEXKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTrO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEl 00ydYaroIyXcsi, ONPEIEIsieT BO3MOXKHOCTH
IpeaMeTa JUlsl peau3alyuy TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS OCHOBHOMN 00pa30BaTENbHON IPOrpaMMbl Ha YPOBHE OCHOBHOI'O 0O0LIEro o0pa3oBaHus, a TAKKe
TpeOOBaHUH K pe3ynbTaTaM 00y4eHUs] XMMHU Ha YPOBHE LieJIeld H3YYeHUsl IIPEIMETa U OCHOBHBIX BHIOB y4eOHO-TI03HABATEIBHON ACSATEIBHOCTH 00ydYaroIerocs
10 OCBOEHHIO YU€OHOI0 COEPKAHUS.

3HaHUE XMMHH CIY)XHT OCHOBOI JUIsi JOPMHUPOBAHHSI MUPOBO33PEHUsI 00YYAIOLIErocs, ero MpeACTaBICHHH 0 MaTepHAIbHOM €JUHCTBE MHpPA, BaKHYIO POJIb
UrparoT GopMUpYyEMble XUMUEH MPEICTABICHHS O B3aHMOIPEBPAIICHHUIX YHEPTHH U 00 3BOJIOLMY BEIIECTB B IIPUPOJIE, O MyTSIX PELICHHUS MIOOAIBHBIX IPO0IeM
YCTOWYMBOrO Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOI, SJHEPreTHIECKOH, MUIIEBON U HKOJIOTUY ECKOil 0€30IacCHOCTH, IPOOJIEM 34PaBOOXPAHEHHUSI.

Vi3yueHne XUMHU:

CIIOCOOCTBYET pean3alii BO3MOXKHOCTEI! 1Tl caMOpa3BUTHUSI ¥ (HOPMUPOBAHHUS KYJIBTYPhI JINYHOCTH, €€ 00Ieil U (yHKIMOHAIBHOI T'PaMOTHOCTH;

BHOCHT BKJaJ B (POPMHUPOBAHHE MBINUIEHUS H TBOPYECKHX CHOCOOHOCTEH O0OYyYaromMXCs, HABBIKOB HX CAMOCTOSTENIBHOH Y4eOHOW [esTenbHOCTH,
IKCIIEPUMEHTAIBHBIX U HCCIICIOBATEIbCKUX YMEHHUH, HEOOXOAUMBIX KaK B ITOBCEIHEBHOM JKH3HH, TaK U B IPO(HECCHOHANBHON e TEeNbHOCTH;

3HAKOMHT CO CIeU(UKONH HayYHOrO MBILUICHUS, 3aKJIa[bIBACT OCHOBBI IEOCTHOrO B3IVISAa HAa GAMHCTBO NPUPOABI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
9TanoM B pOPMUPOBAHUH E€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00Y4arOIIUXCS;

CHOCOﬁCTByCT Cl)Ole/lpOBaHl/ll'O LHEHHOCTHOI'O OTHOIICHUSA K €CTECTBCHHO--HAay4YHBIM 3HAHUAM, K INPUPOAEC, K YCJIIOBEKY, BHOCUT CBOM BKJIaZ B 3KOJIOTHYECKOEC
o0pa30BaHHE 00YHAOIIUXCS.

JlaHHble HampaBlIeHUS B OOYYEHMHM XHMMHMM OO€ECIEYMBAIOTCS CIEHU(UKON coaepkaHus Y4eOHOro MpeaMera, KOTOpBI SBISETCS I1€4aroruuyecku
aJaNTHPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKM XMMMH Ha ONpPEAETEHHOM 3Tare e€ pa3BUTHSL.

Kypc XuMuM Ha ypoBHE OCHOBHOrO 0OOIIEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOLIMMHCS CHCTEMbl NEPBOHAYAJBHBIX MOHATUI XUMHHU, OCHOB
HeopraaneCKoﬁ XUMHH U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX MTOHATU I OpFaHl/l‘leCKOﬁ XUMHUH.

CTpyKTypa COAep)KaHUs MPOrpaMMBbl 0 XUMHH c(HOPMHUPOBaHA Ha OCHOBE CHCTEMHOrO MoAxoAa kK e€ m3ydenuio. ComepkaHHe CKIAIBIBACTCS M3 CHCTEMBI
HOHATHH O XMMMYECKOM 3JIEMEHTE M BELIeCTBE M CHCTEMbI MOHATUH O XMMHYecKoH peakiuu. O6e 3TH CHUCTEMBI CTPYKTYpPHO OPraHM30BAaHBI MO MPUHIMITY
HIOCJIEZIOBATEILHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX IPECTABICHUH Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO y4€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3axkona JI. . MenaeneeBa kak OCHOBHOTO 3aKOHa XUMUH;

— y4deHHUs O CTPOEHUH aTOMa U XMMHYECKOH CBSI3H;

— IPEACTaBJIEHUH 00 JIEKTPOIUTHYECKOH JUCCONUAIIMN BEIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIMPHYECKHU TOTyYEHHBIX H OCMBICICHHBIX ()aKTOB, Pa3BHBAIOTCS MOCIIEOBATEILHO OT OJJHOIO YPOBHS K
JIPYTroMy, BBINONHAS QYHKIHHM OOBSICHEHHS M IPOTHO3MPOBAHUS CBOMCTB, CTPOGHHS M BO3MOXKHOCTEH NpPaKTUUECKOro NMPUMEHEHUs M MOTydYEHHS H3ydaeMbIX
BEIIIECTB.

OcBoeHne NporpaMMbl 10 XHMHU CHOCOOCTBYET (DOPMHUPOBAHHUIO IPEICTABICHUS O XMMHYECKOH COCTaBIAIOIIEH HayyHOH KapTHHBI MHpa B JIOTUKE €€
CHCTEMHOM MPHPOJIBI, IEHHOCTHOI'O OTHOMICHHS K HAYYHOMY 3HAHHUIO U METOJaM MO3HAHUS B HayKe. M3yueHHe XUMUM IPOUCXOIMUT C MPUBICUCHU €M 3HAHUH U3
paHee U3Y4eHHBIX y4eOHbIX mpeameToB: «OKpyxatomuil Mupy, «buosorus. 5—7 kinaccei» U «Pu3uka. 7 Kiacey.

Ilpy u3ydeHHMHM XMMHH HOPOHCXOAMT (OPMHUPOBAHHE 3HAHMI OCHOB XMMUYECKOH HAayKH KaK OOJAaCTH COBPEMEHHOIO €CTECTBO3HAHUS, INPaKTUUECKO
JIEATEIbHOCTH 4elI0BeKa M KaK ONHOTO M3 KOMIOHEHTOB MHPOBOH KyIbTYphL 3afaua y4eOHOro ImpeaMera COCTOMT B ()OPMHUPOBAHUHM CHCTEMBI XUMHUUECKHX
3HAHUH — BaXHEHUIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHUX IOJ0XKEHUH, TOCTYIHBIX 0000NIEHHII MUPOBO33PEHUYECKOr0 XapaKTepa, s3bIKa HayKH, B
IPHOOIIEHNH K HAYYHBIM METOAAM MO3HAHHS IPU H3YyYEHHU BEIIECTB M XMMHYECKHX PEaKIHi, B (OPMHUPOBAHUM U PA3BUTHM MO3HABATENBHBIX YMEHHH H HX
IPHUMEHEHHU! B Yy4eOHO-NO3HABATEIbHOW M y4eOHO-HCCIEJOBATEIbCKOH HEATeIbHOCTH, OCBOGHHHM IpaBHI O€30MacHOro oOpalleHHs C BEIECTBAMH B
MOBCEJHEBHOM XKU3HHU.

ITpy u3ydeHnH XUMUH HA yPOBHE OCHOBHOT'O 00IIET0 00pa30BaHHs BaKHOE 3HAUCHHE IPHOOPEIN TaKHe e , KaK:

— (opMHpOBaHNE HHTEUIEKTYaIbHO PA3BUTOH JIMYHOCTU, TOTOBOI K CaMOOOPa30BaHHIO, COTPYJHUUECTBY, CAMOCTOSTEIbHOMY IPHHSITHIO PELICHUH, CIIOCOOHOM
aIalITHPOBATBCA K OBICTPO MEHSIOIIMMCS yCIOBHUAM XKU3HH;

— HAIpaBIeHHOCTh OOYYeHHs] HA CHCTEMaTHYECKOEe NPHOOIICHHE OOYyJarOmHUXCA K CaMOCTOSATENbHON MO3HABATEIbHOH NEATEIbHOCTH, HAYYHBIM METOJaM
MO3HAHHUS, (POPMHUPYIOIIUM MOTHBALIUIO H Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— obecrieyeHue yCIIOBHUil, COCOOCTBYIOIIMX MPUOOPETEHUIO O0YYAIOIMMHUCS OIBITa Pa3sHOOOPAa3HOW NESTEeNbHOCTH, MO3HAHMS U CaAMOIMO3HAHHS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIUH), IMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE VI Pa3JIUYHBIX BHIOB AESTEIbHOCTH;

— hopmMupoBanue o0mmel (pyHKINOHANPHOU H €CTeCTBEHHO-HAYYHOI TPaMOTHOCTH, B TOM YHCIIC YMECHHI OOBSCHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIET0 MHpA,
HCIOJIBb3YSI 3HAHHSA U OIBIT, OTyICHHBIC IPU N3yICeHUH XHMHHU, IPUMEHATD UX IPH PEIICHUH IIPOOIIEM B IIOBCEIHEBHOI XKU3HU U TPYAOBOI AEAT CIbHOCTH;

— hopmMupoBaHue y 00yJaloNMXCs TyMaHHCTHIECKIX OTHONICHUH, TOHUMAaHHs [IEHHOCTH XUMHYECKUX 3HAHHHU I BRIPAOOTKH KOJIOTHUECKH LIeIeco00pasHOro
MOBEICHNUS B OBITY M TPYJOBOH JEATETBHOCTH B IEIIX COXPAHEHHS CBOETO 3I0POBbs H OKPY)KAIOIeH IIPUPOIHOH Cpebl;

— pa3BHUTUE MOTUBAIMU K 00yJIEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H CAMOBOCIIUTAHUIO HA OCHOBE YCBOGHHMS OOIIEUENIOBEUECKIX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY IPOGUIISL U HAIIPaBICHHOCTH AAJIbHEHIIEr0 00ydeHus.

OO11ee YMCIo 9acoB, OTBEAEHHBIX /IS U3YYCHUSI XUMHUHU Ha YPOBHE OCHOBHOTrO 00Iero obpa3zoBanus, coctaBisier 136 yacos: B 8 kinacce — 68 yacos (2 vaca B
HeJeno), B 9 kiacce — 68 yacos (2 yaca B HEAENIO).



COJEP)XAHHUE OBYYEHUSA

8 KJIACC

IlepBoHayajibHbIe XHMHYECKHE TOHATHS

IIpenmer xumun. Ponb XuMuu B sxU3HM uenioBeka. Xumus B cucreMe Hayk. Tena n Bemectsa. du3ndeckue cBOMCTBA BEECTB. ArperaTHOe COCTOSHUE BEILECTB.
IMonsiTHe 0 METOAAX MO3HAHMS B XUMUH. YHCThIe BemecTBa U cMecH. CriocoObI pa3aeseHus CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE 1eMEHThl. CUMBOJIbI XUMUYECKHX 3JIeMEHTOB. [IpocThle U CII0KHBIE BElECTBA. ATOMHO -MOJIEKYIIIPHOE YUEHUE.

Xummgeckas popmyia. BaJeHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BemecTB. OTHOCHTENIbHAs aTOMHas Macca. OTHOCH TelbHas
MOJIEKyJIsIpHas Macca. MaccoBasi 10711 XMMHYECKOr 0 2JIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Mousb. MoisipHast Macca. B3amMocBsi3b KOJIMYECTBAa, MacChl M YHCIa CTPYKTYPHBIX CIMHHMI[ BemiecTBa. Pacuérbl mo dopmynam
XUMHYECKUX COCAUHEHUH.

dusnyeckue U XMMHUYECKUE SBICHUs. XUMHUUYECKas Peakiys U e€ INpU3HAaKu. 3aKOH COXPaHEHUsI MAacChl BElIeCTB. Xumuueckue ypasHenus. Kiaccuduxarms
XUMHUYECKHX PEaKLMil (COeAUHEHNUs, Pa3IOKEHHUs, 3aMEIIICHUs, OOMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYJIOH, MpaBuiaMu paboThl B JabopaTopuy U npuéMaMu oOpalieHus ¢ 1abopaTopHbIM 000pyIOBaHHEM, U3yUYEHHE U ONHCAHHUE
(m3MYIecKuX CBONCTB 00pA3IOB HEOPraHMYECKHX BElIeCTB, Ha0moaeHne Qu3nuecknx (TIaBJIeHNne BOCKA, TasHHUE JIbJa, PACTHPaHHE caxapa B CTyIKe, KATCHHE U
KOHJICHCAIIMS BOJBI) U XUMHYECKHX (TOpPEHUE CBEYH, IPOKAIMBAHUE MEIHON IPOBOJIOKH, B3aUMOJICHCTBIE Mela ¢ KMCIIOTON) SIBJICHUH, HAOMION CHIE U OIMCAaHHE
HPU3HAKOB MPOTEKAHMST XUMHYECKUX Peakiuii (passioxkeHne caxapa, B3auMOJeiiCTBUE CEPHOI KUCIOTHI ¢ XJIOPUIOM Oapus, pasnoxenue ruapokcuaa mean (I1)
IIpH HarpeBaHMH, B3aUMOJEHCTBHE ene3a ¢ pacTBopoM comu Mmenu (ll), m3ydeHne crmocoGoB pasjeneHus cMeceil: ¢ MOMOIIBIO MarHuTa, (UIBTPOBAHMHE,
BBIIIAPUBAHKE, TUCTWULILUS, XpOMaTorpadus, IPOBEACHHE OYHUCTKH IIOBAPEHHOH COJIM, HAOMIONCHHE M OIMCAaHHE pe3yJbTATOB IPOBEIACHHS OIBITA,
MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAcChl, CO3/JaHHe MOJleNlel MOJIeKyY (I1apoCTEPKHEBBIX).

BazkHeiilne npeacTaBuTe 1M HEOPraHUYECKHUX BelleCTB

Bosnyx — cmech rasos. CocTaB Bo3ayxa. Kucnopon — anemenT u npocroe BemectBo. HaxoxkaeHue Kucnoposa B mpupoje, pusndeckie 1 XMMHYECKHE CBOHCTBA
(peakuuu ropenus). Oxcuasl. Ilpumenenne xucnopona. CriocoObl monyuyeHHs KHCIOpoJa B JabOpaTOpuM M IPOMbINUIEHHOCTH. KpyroBopor kuciopona B
npupose. O30H — aIoTponHas MoAU(UKALUS KUCIOPOIa.

TennoBoii 3hexT XuMHuUeckol peakiuy, TePMOXHMHUIECKHE YPaBHEHHUS, DK30- H SHAOTEpMUUYECKHEe peakiny. TonamBo: yroiab 1 MeTaH. 3arps3HeHue Bo31yXa,
yCHJIeHHE NapHUKOBOro 3 (dekTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bozmopon — sneMeHT M mpocroe BemiectBo. HaxoxaeHue Bopopoaa B mpupoie, GU3MYECKHEe M XUMMYECKHE CBOMCTBA, NMPUMEHEHHUE, CIOCOObI MOJyEHHMS.
Kucnotsl u conu.

MousipHblii 00BEM ra3oB. Pacuérbl 1o XMMHUYECKUM ypaBHEHUSM.

Ddusnyeckne cBoiicTa Boabl. Bona kak pactsopurens. PactBopsl. HachblieHHbIe M HEHACHIIEHHBIE PACTBOPBI. PacTBOpHMOCTS BellecTB B Bojie. Maccosas 10715
BelIleCTBA B pacTBope. XUMUUEcKUe cBoiicTBa Boabl. OcHOBaHMsA. Ponb pacTBOpoB B NpHUpPOJE U B KM3HH 4enoBeka. KpyroBopoT Bobl B Ipup ofe. 3arpsasHeHue
IPHPOIHBIX BOJ. OXpaHa H OYHCTKA IPUPOAHBIX BOJ.

Knaccuukanuss Heopranudeckux coequHeHuid. Oxcuapl.  Knaccupukaumss okcuuoB: coneoOpasyronme (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHbIC) |
HeconeoOpasyrommue. Homenkiarypa okcuioB. @usnueckue 1 XMMUYECKHe CBocTBa OKcH10B. [ToayueHne okcu 10B.

OcHoBanus. Knaccudukaunss OCHOBaHMM: IIENOYM M HEPACTBOPUMbIE OCHOBaHMA. HoMeHknmatypa ocHoBaHuil. ®u3MUECKME M XUMHMYECKHE CBOWCTBA
ocHoBaHui. [Toydenne ocHOBaHMIA.

Kucnorel. Knaccudukauns xucnor. Homenknatypa kucnor. ®dusnueckue M XMMHYECKHE CBOWCTBa KMCJOT. Pan axtuBHocth merayutoB H. H. bekerosa.
ITony4yenune kucioT.

Coumn. Homenknartypa coneid. @usndeckue 1 XuMU4YecKHe CBoMcTBa coel. [Tomydenue comeit.

I'enernyeckas CBSA3b MEXIY KIACCAMH HEOPraHUYECKHX COSTUHEHHUI.

Xumuueckuit 3kcnepumenm:

KaueCTBEHHOE ONpE/C/IeHHE COAEPKaHUs KHUCIOPOIa B BO3[AyXe, HOTydeHHE, COOMpaHHe, Paclmo3HaBaHHE M M3ydeHHE CBOWCTB KHCIOpOAa, HaOIIogcHHE
B3aHMOJICHCTBHS BEIIECTB C KMCIOPOAOM U YCJIOBHS BO3HUKHOBEHHUS M IPEKPAIlEHHs FOpeHus (IoXKapa), 03HaKOMJICHUE ¢ 00pa3liaMH OKCUAOB U ONHCAHUE MX
CBOICTB, IOJIy4eHHE, COOMpaHME, PACllO3HABAaHWE M HM3YYEHHE CBOMCTB Bomopoza (ropeHue), B3aumopeiictBue Bojgopona ¢ okcuaom memu (1) (BosmoxHO
HCIIOJIb30BAHUE BHUACOMATEPUAIIOB), HAOIOAEHHE 00pa3LoB BELIECTB KOJIMYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOCHHOCTEH PACTBOPEHUS BELIECTB C Pa3JIMYHOM
PacTBOPUMOCTBIO, TIPUTOTOBIICHUE PACTBOPOB C ONpPEEIEHHOW MAaCCOBOHM IoJield pacTBOPEHHOI'O BELIECTBA, B3aMMOJCHCTBUE BOIBI C METAIaMH (HAaTpUEM M
Kasibl{ieM) (BO3MOXKHO HCIOJIb30BaHHE BHIEOMATEPUATIOB), HCCIEAOBAHIE OOpA3[OB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIaCCOB, HAONIONEHHE N3MEHCHHUS
OKpacKU HMHAMKATOPOB B PAcTBOpax KUCIOT M Ienodell, u3ydeHue B3ammozeiictBus okcuma menu (ll) ¢ pacTBopoM cepHOH KHCIOTHI, KHCIOT C METaJUIAMH,
peaxuuii HelTpaau3anuy, IoTydeHue HepaCTBOPHMBIX OCHOBAHHH, BHITECHEHHE OJHOT0 METalIa IPYTHM M3 PAaCTBOPA COJIH, PEHICHHE dKCIEePHMEHTAIBHbIX 3a1a4
1o TeMe «BaskHelne K1acchl HEOPraHMYECKUX COCTUHEHUI».

Iepuoanyeckuii 3akoH u Ilepumoamueckass cucreMa xumuyeckux diemeHToB JI. M. MenaeneeBa. CrpoeHne aroMoB. XHMHYeECKasl CBSA3b.
OKHCIIHTEJbHO-BOCCTAHOBUTE/IbHbIE PeAKIHI

ITepBble MONBITKH KJIACCH(GUKAINN XUMUYECKHX JJIEMEHTOB. [IoHATHE O IPYyNIIax CXOIHBIX 3JIEMEHTOB (LIETOYHBIEC U MEI0YHO3EMENbHbIC METAIUIbI, TaJIOT €HBI,
HWHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIE 00pa3yloT aM(pOTEpHbIC OKCUIBI M THIPOKCHUIbI.

Iepuonuueckuii 3akoH. I[lepuopmueckas cucrema xumuueckux osnementoB JI. M. MenneneeBa. KopoTkomepuonHas ¥ AJIMHHONEpUOAHAS (HOPMBI
IMepuonudeckoil cucTeMbl XuMHIeckux dmeMeHToB JI. 1. Menneneea. Ilepuonsr u rpymmel. dusndeckuil cMBICI MOPSAIKOBOrO HOMEpa, HOMEPOB IIEpHOIA U
TPYIIIEI TIeMEHTa.

Crpoenne aromoB. CocraB aToMHBIX sjep. M3oromsl. OmekTpoHbl. CTpoeHHE SIEKTPOHHBIX 00O0TOYEK aTOMOB MEpBEIX 20 XHMHUYECKHX 3JIEMEHTOB
Ilepuonmnueckoit cucrems! /1. 1. MenaeneeBa. XapakTepiucTHKa XUMHUECKOTO 3JIEMEHTa IO ero mongoxenuio B Ilepuoandeckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS PaJlyca aTOMOB XHMHYECKUX JJIEMEHTOB, METAILIMIECKUX U HEMETAIUIMYECKUX CBOHCTB IO IPYIIIAM U EPUOAAM.

3nauenne [leproanueckoro 3axoHa u IlepHoAMYECKOl CHCTEMBI XMMHYECKHX DJIEMEHTOB UL Pa3BUTHA Hayku U mpaktuku. Jl. 1. MenneneeB — yuéHbId U
TpaXKIaHKH.

Xumndaeckas cBa3b. KoBaneHTHas (TOMApHAS U HEMOJSIPHAs) CBA3b. DIEKTPOOTPHIATEIFHOCTD XHMHIECKHX dIeMEHTOB. MIoHHAs CBA3D.

Crenenb okucienus. OKHCIHTEIbHO--BOCCTAHOBUTENIbHBIE PeaKIHu. [Iporiecchl OKHCIeHUs i BOCCTaHOBIECHHS. OKUCINTENIN H BOCCTAHOBHUTEIH.

Xumuueckuit 39xcnepumenm:

n3ydeHHe O0OpasIloB BEIECTB METAUIOB M HEMETalIoB, B3aUMOJeiCTBHE T'MAPOKCHIA IHWHKA C PACTBOpPAMH KHCIOT H IIeNOYel, NpOBEICHHE OIBITOB,
MILTIOCTPHUPYIOIINX IPUMEPHI OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIUi (TOpeHne, peaKuy Pa3lIoKEeHHs, COSUHEHHUS).

Mescnpeomemnusie ceéazu



Peanm3anust MeXIIpeMETHBIX CBs3eil IpH H3y4eHHH XUMUH B 8 KJlacce OCYIIECTBILIETCS Yepe3 HCHONB30BaHHE KaK OOINHUX €CTECTBEHHO --HAyYHBIX ITOHSTHH,
TaK ¥ IOHSATHUH, SBIISIOMUXCS CHCTEMHBIMH JUISL OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HayTHOr'0 IUKJIA.

OO6ume ecTecTBEHHO--HAyYHbIe ITOHSTHS: HAydHbIH (DaKT, THIOTe3a, TEOpHs, 3aKOH, aHalW3, CHHTE3, KIacCH(HKAUWs, IEePHOIWYHOCTb, HAOIIONCHUE,
IKCIIEPUMEHT, MOJICINPOBAHNE, H3MEPEHHE, MOJICIb, SIBIICHHE.

duspka: Matepusi, aToM, dIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIINJ, H30TOIBI, PaJAHOaKTHBHOCT, MOJICKYJIA, JIEKTPUUECKHIL 3apsi/l, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, (GU3n4ecKue BeJINIHHBI, SIUHUIBI H3MEPEHHUS, KOCMOC, IIaHeTHl, 3BE3/16l, CoHIe.

Buonorust: porocunTes, ApixaHue, duochepa.

I'eorpadust: atmocepa, runpocdepa, MUHEPAJIbl, FOPHBIE TOPOJIBL, ITOJIE3HbIE HCKONAEMbIe, TOIINBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peaKIust

Iepuonuueckuii 3akoH. Ilepuoauueckast cucrema xumudeckux iemeHtoB Jl. M. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAJMs, KaIbL¥s U UX COCIUHCHUH B COOTBETCTBUH C IOJOXKEHHEM dJIEMEHTOB B Ilepuonnueckoil cucreme u
CTPOGHUEM UX ATOMOB.

CrpoeHue BelecTBa: BUAbI XUMUYECKON CBsI3U. THIBI KPUCTAJUIMIECKUX PELIETOK, 3aBUCHMOCTD CBOMCTB BEIECTBA OT THIIA KPUCTAJUINYECKOM PEIIETKU U BHIA
XUMHYECKOH CBA3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA BEIIECTB, OTHOCSLIMXCS K PAa3MYHBIM KJIaccaM HEOpraHH4ecKHX
COCIMHEHUI, TeHEeTHYECKas CBSI3b HEOPraHWYECKUX BEIECTB.

Knaccudukanus XUMHYECKHX PEAKIMil [0 Pa3IMYHBIM MpH3HAKaM (10 YHCIY M COCTaBY Y4YacTBYIOIIMX B PEAKLUH BEIIECTB, IO TEIUIOBOMY 3ddekTy, 1o
N3MEHEHHUIO CTENeHEeH OKHMCIICHHS XHUMHYECKHX 3JIEMEHTOB, 10 00paTHMOCTH, 110 YYaCTHIO KaTaIu3aTopa). DK30- U SHAOTEPMHYECKUE PEAKIMU, TEPMOXHUMHYCCKUE
ypaBHEHHUSL.

IoHsATHE O CKOPOCTH XMMHYECKOH peakiuu. I1oHsATHE 00 OOpaTUMBIX M HEOOPATHMBIX XUMUYECKUX peakuusx. [IOHSATHEe O TOMOreHHBIX M TeTEePOreHHBIX
peakiusx. Ilonsrue o karamuse. [loHsATHE O XMMHYECKOM paBHOBecHH. PakTOpbI, BIMSIOMNE HA CKOPOCTh XMMHYECKOH PEAKLHUU H IOJIOKEHHE X UMHYECKOro
paBHOBECHSL.

OKHCIUTETBbHO-BOCCTAHOBUTEILHBIE peaxkuuu, SHCKTpOHHbe/i 0ajlaHC OKHCJIMTEIBHO-BOCCTAHOBUTEILHOM peaKkLuu. CocraBieHue ypaBHeHm‘/i OKHCJIMTCJIBHO--
BOCCTaHOBUTEJIBHBIX PEAKIINH C HCIONIb30BAHMEM METO/Ia HJICKTPOHHOro OanaHca.

Teopml 3ﬂeKTp0J’IHTH‘leCKOﬁ JAHUCCOLMAIUH. BHCKTPOHMTH U HEDJICKTPOJIMTHI. KaTl/IOHbI, aHUOHBL. MeXaHu3M JAUCCOLHAllMN BEIIECTB C PAa3JIMYHBIMU BUAAMHU
XUMHYecKOH cBsA3u. Ctenenp quccoruaniy. CHIbHbIE U ClIa0ble 3IEKTPOIUTHI.

Peakiiun MOHHOro oOMeHa. YCOBHs NPOTEKaHHs PEaKIMii HOHHOrOo OOMeHa, MONHbIE M COKpaIIEHHBIE MOHHBIE ypaBHeHHs peakiuid. CBoOHCTBa KHCIIOT,
OCHOBaHHUI! U colieil B cBeTe NpescTaBleHHit 00 JIeKTPONIUTHYECKOH Aucconuanuy. KauecTBeHHble peakiuy Ha HoHbl. [ToHATHE 0 THIpONH3E Coel.

Xumuueckuit 3kcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPHCTAINYECKUX PEIIETOK HEOPraHWIECKUX BEIIECTB — METAIIOB M HEMETauIoB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJI0pHIa
HATpHs), HCCIEA0BAaHUE 3aBHCHMOCTH CKOPOCTH XMMMYECKOH PEAaKI[MU OT BO3AEHCTBHs Pa3NH4YHBIX (PAKTOPOB, MCCIENOBAHUE DIEKTPOINPOBOJHO CTH PACTBOPOB
BEIIIECTB, MPOIIecca UCCOIMAIMH KUCTIOT, Liejlouel H conelt (BO3MOXKHO HCIIONB30BAHIE BUIEO MAaTEPHAIIOB), IPOBE/IEHUE ONBITOB, MILTIOCTPUPYIOIHX MIPU3HAKH
MPOTEKAaHUs peakuid MOHHOro obMeHa (0Opa3oBaHME OCajKa, BbIICICHHE Ta3za, 0Opa30BaHHE BOAbBI), ONBITOB, WILIIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PeaKlUi (ropeHue, peakiuu pa3ioKeH s, COCIMHEHNUS), PACIIO3HABAHHE HEOPraHUUECKHX BEIIECTB C MOMOIIBIO KAUYeCTBEHHBIX PEaKLuii Ha
HOHBI, PEIIeHHE YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTaliibl M HX cOeIMHEHHs

OO0mas xapakTepucTika rajoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE CTereHH okucieHus. CTpoeHne U (Gpu3nyeckue cBOWCTBA MPOCTHIX BELIECTB
— rajoreHoB. XMMHYECKHE CBOHCTBAa Ha IpUMepe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HeMeTajulaMH, Iejgodamu). Xmoposogopoa. ComsiHas KM CIOTa,
XUMHUUECKHE CBOICTBA, MONIyueHHe, IpuMeHeHHe. JleiicTBue X1opa U XJIOpOBOJOPOa Ha OPraHu3M ueoBeka. BaxkHeiinme Xnopuisl ¥ UX HaXOXKAEHUE B IPHPOJIE.

OO0mas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTENEeHU oKuciaeHus. CTpoeHHe M (U3MYECKHE CBOWCTBA
IIPOCTHIX BEIIECTB — KHCIOPOAA H cephbl. AJUIOTPONHbIe MOAU(HKAIMHE KHCIOPOAa U cepbl. XHMMHUYECKHE CBOICTBa cepbl. CepoBOIOpO, CTpoeHHE, GH3HIECKUE U
XUMUUYEeCKHe cBOHcTBa. OKCHIBI Cepbl KaK INPEACTaBHTENN KUCIOTHBIX OKcHAoB. CepHas KHCIOTa, (uU3HYECKMe M XHMHYECKHE CBOIcTBa (00mue Kak
IPEACTaBUTENs Kiacca KUCIOT M crenupuyeckue). XUMHYCCKHE PEaKIMH, JIOKAIIHEe B OCHOBE IPOMBIIUICHHOTO CIOC0O0a MOJyYeHHsS CEpPHOH KHCIOTHL
Ipumenenue cepHoit kucnotbl. Coiu CEpPHOM KMCIOThI, KAYECTBEHHAs peakiys Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ COeNMHEHNH B npupoje. XUMHYECKOe
3arpsA3HEHHE OKPYXKarolleil Cpenbl COSANHEHUSMH Cepbl (KHCIOTHBIE TOXKIH, 3aTPA3HEHNE BO3yXa M BOJOEMOB), CIIOCOOBI €r'0 IMPeJOTBPAILCHH .

OO0mas xapaktepucTuka 31eMeHToB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUsS. A30T, paclHpOCTpaHEHUE B NPHUPOJIE,
¢dusnueckne u xumuyeckue cpoicTBa. KpyroBopor azora B mpupone. AMMHAK, ero (GU3MYecKHe M XMMHYECKHE CBOWCTBA, MOJIy4YeHUE M npuMeHenue. Comu
aMMOHUS, UX (U3HYIECKHE U XUMHUUECKHE CBOICTBA, IpuMeHeHHe. KadecTBeHHAs peakins Ha HOHBI aMMOHHMS. A30THas KHCIOTa, ¢€ momydeHue, Gu3mdecKue u
XUMUYECKHEe CBOICTBA (0OmMe KaKk MpeJCTaBUTeNs Kiacca KHCIOT U crnenuduyeckue). Vcrons3oBanne HUTPATOB H COJIed aMMOHHS B KaueCTB € MHHEPATbHBIX
ynoOpenuit. XuMu4eckoe 3arps3HEHHE OKPYKArolled Cpeabl COSqUMHEHMSAMH a30Ta (KHCIOTHBIC JOXKAM, 3arpsa3HEHUE BO3IyXa, MOuYBBl U BonoéMoB). Pocdop,
ajwtorponHsle Monudukannu Gochopa, pusnueckue u xumuueckue csoricrsa. Okenn pocdopa (V) u pochopHas kucnora, pusndecKre 1 XUMUUECKUE CBOWCTBA,
nonyyenue. Mcnonp3oBanue hochaTtoB B Ka4eCTBE MUHEPATIBbHBIX YA0OPEHHMN.

OO0mas xapakrepuctuka 31eMeHToB |V A-rpynnbsl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbIE CTEIEHN OKHMCIICHUS. YTIEepOo, allIOTPOITHbIE MOAU(UKALINY,
pacnpocTpaHeHue B mpupojae, (Gusuyeckue U XMMUYecKue cBoiictBa. AncopOuus. KpyroBopor yriepona B mpupoge. Oxkcuabl yriepona, X (uU3M4ecKue U
XUMHYECKHE CBOWCTBA, W CTBUE HA )KUBBIC OPraHU3MBI, IIOJTy4eHHE U IPUMEHEHHE. DKOJIOTHYECKUE POo0IeMbl, CBA3aHHBIE ¢ oKkcuaoM yriaepona (1V), rumoresa
r100aTbHOTO MOTEIUICHHs KIIMMAaTa, apHUKOBBIM (G (eKT. YTonbHas KUCIOTa U e€ CONM, UX (pU3MIECKHe U XUMHUUYECKHE CBOICTBA, ONTydYeHHUe H IPHMEHEHNUE.
KauecTBeHHas peakiys Ha KapOoOHAT-HOHBL Vcronb30Banue KapOOHATOB B OBITY, MEIHIIHHE, IPOMBIIUICHHOCTH U CEIbCKOM XO3sHCTBE.

INepBoHavanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COIHHEHHAX yriepona (MeTaH, 9TaH, dTUIICH, alleTHIICH, TaHOI, TIUIEPHH, yKCYCHAs KHCIIOTA).
ITpupoaHble HCTOYHHUKH YTrIIEBOZOPOAOB (yroilb, IPHPOIHBIH ra3, HedTh), IPOTYKTH HX NepepaOoTKH (OCH3HH), HX Poib B OBITy U mpoMmblnuieH HOCTH. [TonsATHE O
OMOIOrHYeCcKH Ba)XKHBIX BEIIECTBaX: JKHPax, OesKax, yriaeBojaX — M UX POIM B JKU3HHU dYeloBeka. MaTepHanbHOE €JHHCTBO OPraHMYECKHX H HEOPraHHYECKUX
CO€IMHEHHUH.

Kpemnuii, ero pusnueckue u XUMAYECKHE CBOICTBA, OTydeHue 1 npuMeHenne. CoequHeHns KpeMHuUs B mpupoze. O6mue npeacTaBieHus 00 0KCHIe KPeMHUS
(IV) u xpemuueBoii kuciaore. CHIMKATHI, UX HCIOI30BAHKE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeilIe CTpONTENbHBIC MATEPHANIBL: KEPAMHKA, CTEKJIO, IIEMEHT,
6eToH, xene300eToH. [TpodaeMbr 6€301acHOro HCIOIb30BaHUS CTPOUTENBHBIX MATEPHAIIOB B TIOBCEIHEBHOI )KU3HU.

Xumuueckuit 3xcnepumenm:

n3ydeHne o0pa3loB HEOPTaHUUECKUX BEIIECTB, CBOMCTB COISHOH KHCIIOTHI, IPOBEACHNE KaueCTBEHHBIX PEaKI[Hi Ha XJIOPHU]-HOHBI U HaOIII0JeHHEe IPU3HAKOB
UX TIPOTEKaHHs, OIBITHL, OTpakaromue (QU3MYeckue W XMMHUYECKHE CBOICTBA TalOTEHOB M HMX COEIHHEHHH (BO3MOXKHO HCIIONH30BaHUE BHUJEOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3liaMH XJIOPHAOB (FaJIOr€HHIOB), O3HAKOMIICHHE C 00pa3sliaMH Cephl U e COSAMHEHUSIMH (BO3MOXHO HCIOJIb30BAaHHE BHUJIC OMATEPHAIIOB),



HaOJIoJIeHHe Tpolecca OOYIJIMBAaHMS caxapa HOJ JeHCTBHEM KOHLEHTPHPOBAHHOI CEpHOIl KUCIOTHI, U3ydeHHE XMMHYECKHX CBOMCTB pa30aBIICHHOU CEpHOI
KHUCJIOTBI, IIPOBEJCHIE KaueCTBCHHOW peakiyH Ha Cyib(haT-noH M HaOJIOJIeHHEe NpHU3HaKa ¢€ IPOTEKaHWs, O3HAaKOMICHHE ¢ (pU3MYEeCKHMH CBOWCTBAMH a30Ta,
tdocdopa m uX coenuHeHHH (BO3MOXKHO HCIIONB30BAHHE BHIEGOMATEPUANOB), oOpa3laMy a30THBIX M (OCHOPHBIX YHOOpeHHil, IoInydeHHe, coOHpaHUe,
pacrio3HaBaHHE U M3y4YEHUE CBOIMCTB aMMHaka, IIPOBE/ICHUE KAaueCTBEHHBIX peakuuili Ha MOH aMMOHHS M (ocdaT-HOH U M3ydCHHE NPU3HAKOB HX IPOTEKAHUS,
B3aHMOJICCTBHE KOHICHTPUPOBAHHOH a30THOH KHCIOTHI ¢ MEAbIO (BO3MOXKHO HCIOJIb30BaHHE BHACOMATEPHANIOB), M3ydeHHE MOJENeHl KPUCTAIMYECKHX
pemérok anmasa, rpadura, QymiepeHa, 03HaKOMIICHHE C IIPOLIECCOM aJICOPOIMU PaCTBOPEHHBIX BENIECTB aKTUBUPOBAHHEIM YIIIEM H YCTPOHCTBOM IIPOTHUBOrasa,
[OJIy4eHNe, COOMpaHue, PacllO3HaBaHUE M M3y4YEHNE CBOIMCTB YIJIEKHCIIOrO ra3a, IPOBEICHNE KAaUeCTBCHHBIX PEAKIMil Ha KapOOHAT U CHIIMKAT-HOHBI U M3y4YeHUE
NPU3HAKOB HX IPOTEKAHHs, O3HAKOMJIEHHWE C IPOAYKIMEH CHIMKATHOW IPOMBIIUICHHOCTH, pPELICHHWE OSKCICPUMEHTANbHBIX 3aJa4y 1o Teme «BaxHeiimme
HEMETAJUIbl U UX COCAUHCHHUS».

MeTanisl 1 HX COeAMHEHHS

OO01asi XxapaKTepUCTHKAa XUMHYECKHX JJEMEHTOB — METaJUIOB HAa OCHOBAHMM HX IOJIOKeHHs B llepuommdeckoil cucreMe xumuueckux siaementos J[. .
MenpneneeBa u crpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTajimMyeckas CBs3b M MeETaJUIMYECKas KPHCTAIMYecKas peméTka. OJEKTP OXMMHUYCCKUH DS
HanpspkeHuil MerayuioB. Ousnyeckue U XUMUYECKHE CBOMCTBA MeTayuioB. OOmmme croco0bl MOdydeHHs: MeTaIoB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIC
CrIOcOOBI 3aIUTHL UX 0T Koppo3uu. CIUIaBE (CTallb, YyTYH, JIOPATIOMUHHUIL, OPOH3a) U UX HPUMEHEHHE B OBITY H IIPOMBI [IUICHHOCTH.

Illenounsle MeTaiuibl: nonoxkenue B [lepuomuueckoil cucreme xumuueckux iemMeHToB JI. 1. MenzeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B I PHPOJC.
Odusnyeckne U XUMUYECKHE CBOMCTBAa (Ha mpuMepe HATpust W Kamus). OKCHABI U THIPOKCHABI HATPHS M Kanus. lIpuMeHeHHe MIEeNOYHBIX METAUIOB U HX
COEIMHEHUH.

llenoyHo3eMenbHBIC METAJUIBI MarHUN ¥ KaNbLHUi: ONoKeHue B [lepuoanyeckoil cucreme xummuueckux snemenToB JI. M. MenneneeBa, CTpoeHHE UX aTOMOB,
HaxoxJeHue B nmpupope. Ousudeckne U XUMHUUECKHE CBOWCTBA MarHWs U Kajblus. BaxHeline coenmHeHns Kampius (OKCUA, rHApokcun, comn). JKéctkocts
BOJIbI U CITOCOOBI €€ yCTpaHEeHHUs.

AnroMHuHHH: TonoxeHne B Ilepuogudeckoil cucteMe xumudeckux siaemeHToB J[. V. MenneneeBa, cTpoeHne aToMa, HaxoxIeHHe B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aMOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHAA U THAPOKCUIA AIFOMHUHHSI.

XKeneszo: nmonoxenue B Ilepuoanueckoit cucteme xummuueckux syementos [I. VM. MenpaeneeBa, cTpoeHHe aToMa, HaxoxJeHue B npupone. dusndeckue u
XUMHYECKHE CBOMcTBa sxene3a. OKcuabl, ruapokcuasl v conu xkenesa (11) u xenesa (111), ux cocras, cBoicTBa M MOJTyYEHHE.

Xumuueckuit 3kcnepumenm:

03HAKOMJICHHE C 00Opa3laMi METAIJIOB M CIUIABOB, MX (DH3HYCCKHMH CBOMCTBAMH, M3y4YEHHE PE3YJIbTATOB KOPPO3HH METAIUIOB (BO3MOXXHO HCIIOJIB30BAHHE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOAEHCTBUS OKCH/A KaJbLMS U HATPHs C BOJOH (BO3MOXXHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), UCCIIEA0BAHUE CBOWCTB
KECTKOH BOJBI, POLIECCa TOPEHHUsSI JKelle3a B KHCIOPOAe (BO3MOXKHO HCIONB30BAHHE BHICOMATEPHANIOB), IIPU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX PEAKLHi Ha
MOHBI: MarHus, KaJbLus, aTIOMUHUSA, HUHKA, sxene3a (11) u sxenesa (I11), menu (1), HabntoaeHME M ONKMCaHUE NPOLIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMH HATpHs,
KaJIUs ¥ KaJblMsl (BO3MOXHO HCITOJb30BAaHUE BUICOMATEPHAIIOB), UCCIEA0BAaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA aFOMHUHHUS U THAPOKCHUJIA LM HKA, pelIeHHe
3KCHCpHMCHTaHbeIX 3ajJiav 1o TeMe ((Ba)l(Heﬁ IIMe METAJIJIBI U UX COCIMHCHUS».

XuMHS H OKpY:KaloLIas cpeja

BemectBa n MaTtepuasbsl B IOBCEIHEBHOW JKM3HM 4eJIOBEKa. be3omacHoe MCIoJb30BaHHME BEIIECTB M XUMHMYECKMX peakiuid B ObiTy. IlepBas momois npu
XUMHUUYECKHX 0)KOTaX M OTPABIICHHUSX.

Xumuueckoe 3arpsisHeHHe OKpyXKarollel cpenbl (TpejenbHas JOMyCTHMAas KOHIEHTpalus BemecTs, nanee — I1/IK). Ponb Xxumuu B penieHn# 3KOIOTHYECKHX
npobneM. Xumuueckuii Ikcnepumenm: u3ydcHue o0pasIioB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAIIIOB, TOJUMEPHbIE MAaTEPUAIBI).

Medxcnpeomemnmuvie ceasu

Peanusariys MeXIpeIMETHBIX CBSI3el IIPH U3YUYeHHH XHUMHH B 9 KJlacce OCyLIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO -HAYYHBIX IOHATUH, TaK
U TIOHATUH, ABJIAIOMIUXCA CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOr0 IIUKJIA.

OO0mme ecTecTBEHHO-HaYYHbIE TOHATHUSA: HAYYHBIH (DaKT, T'MIIOTE3a, 3aKOH, TEOPHS, AHAJIM3, CHHTE3, KIacCHM(UKALMA, MEPUOAUYHOCTb, HAOJIIOJCHHE,
9KCIIEPUMEHT, MOJICTIMPOBAHNUE, H3MEPEHHE, MOJIETIb, SIBICHHE, TaPHUKOBBIH 2()(EKT, TEXHOIOTHs, MaTEPUAIIBL.

Oduspka: MaTepus, aTOM, DJJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHJI, HM30TONbI, PaJHOAKTUBHOCTb, MOJEKYyJa, DJICKTPUUECKUH 3apsid, HPOBOAHMKH,
MOJYIIPOBOJHUKH, JHIJIEKTPHKU, (OTODIEMEHT, BEIIECTBO, TeI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, PacTBOP, PACTBOPHMOCTb, KPHCTAIMUECKast
pemérka, craBsl, GU3MYECKHE BETHYHHBI, eAUHHIIBI H3MEPEeH s, KOCMUYECKOe IIPOCTPAHCTBO, IIAHETHI, 383151, ComHIIE.

buonorus: ¢porocuntes, Apxanue, buocdepa, sKocucTeMa, MUHEpPaIbHbIE YA00PEHNUS, MUKPOJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTB a.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHbIE HOPOIbI, ITOJIE3HBIE HCKOMAaeMble, TOIIMBO, BOAHBIC PECYPCHI.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NIPOI'PAMMBI 1O XUMHUU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHU S

JIMYHOCTHBIE PE3YJbTATbI

JIndHOCTHBIE pE3yNbTaTHl OCBOGHHS IPOrPaMMBI OCHOBHOIO 00IIero o0Opa3oOBaHHA AOCTUTAIOTCA B XOoAe OOydeHHS XUMUH B €OWHCTBE y4eOHOH u
BOCIIUTATEIbHOH AESITEIbHOCTH B COOTBETCTBUH C TPAAHULIHOHHBIMHE POCCHIICKHMH COLHMOKYIbTYPHBIMH H JyXOBHO -HPaBCTBEHHBIMH LIEHHOCTSIMH, IIPUHATHIMU B
o0IIecTBe MPaBIIaMU U HOPMAMH ITOBEJCHHS K CIIOCOOCTBYIOT IIPOIECCaM CaMOIO3HAHHMS, CAMOPA3BUTHS H COLHANN3ANI 00yJalOmHXCsl.

JIndHOCTHBIE Pe3yNbTAaThl OTPAXKAIOT FOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OPHEHTAlMH M PacIIMpeHH e OIbITa
JIEATEIPHOCTH Ha €& OCHOBE, B TOM YHCIIC B YACTH:

1) naTpHOTHY€eCKOr0 BOCIUTAHUS:

LEHHOCTHOTO OTHOLICHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPHYECKOMY H HAyYHOMY HACJIEOHIO, IOHMMAHHS 3HAYCHHS XMMHYECKOH HAYKH B JKH3HH
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAAeTh JOCTOBEpHOH HMH(OpMamued O MepemoBBIX TOCTIKEHHAX H OTKPBHITHSIX MHPOBOH M OTEUCCTBEHHOHN XUMHH,
3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOICTBE MUpPa M OOIIECTBA;

2) rpa:KIaHCKOro BOCIUTAHUA:

MPEICTABICHUS. O CONHUANBHBIX HOPMAaxX M IpaBHIAX MEKIMYHOCTHBIX OTHOHICHHH B KOJUIGKTHBE, KOMMYHHMKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEH HO
IOJIE3HOH, y4eOHO-UCCIe0BaTeIbCKON, TBOPUECKOI B APYTHX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOH COBMECTHOH HEATENbHOCTH IIPH BBHINOIHEHHU
y4eOHBIX, IIO3HABATENBHBIX 3a/1a4, BBHIIOJHEHHH XHMHYECKHX OKCIEPHMEHTOB, CO3NAaHHH YYEOHBIX MPOEKTOB, CTPEMIICHHA K B3aHMOIOHUMAHHIO H
B3aHMOIIOMOIIY B IPOIIecce 3TOH ydeOHOH IeATeTbHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEAECHHE M MOCTYNKU CBOMX TOBAapHINEH ¢ MO3HIHU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C y4ETOM OCO3HAHHUS IOCTECTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS!

MHpPOBO33pEHYECKHE TIPEACTABICHHUS O BEIIECTBE M XMMHYECKOH PEaKIUH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3sBHUTUS HAYKH M COCTABIIIOIINE
OCHOBY ISl TIOHUMaHUs CYIIHOCTH HAay4YHOH KapTHHBI MHpA, NPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3AHMOCBS3IX YelIOBEKa C
IPHPOIHOH CPeoi, 0 POIM XUMUH B O3HAHHHU 3THX 3aKOHOMEPHOCTEH;



[I03HaBaTeIbHbIE MOTHBBI, HAaIlPaBICHHBIC HA IOJIyYeHUE HOBBIX 3HAHUH 10 XUMHUH, HEOOXOIMMBIE JUIl OOBSCHEHHS HAaOIIONAeMBbIX IPOLIECCOB U SBIICHHH,
[03HABATEIbHOH, MH(MOPMAOHHOH M YUTAaTeNCKOH KyJBTYpHl, B TOM YHCJIC HAaBHIKOB CAMOCTOSTENBHONW DPabOTHl ¢ y4eOHBIMH TEKCTaMH, CIIPaBOYHOI
JIMTEPaTypOH, JOCTYITHBIMH TEXHHYECKUMU CPeCTBAMH HH(OPMaIOHHBIX TEXHOJIOTHif;

HHTepec K 0Oy4eHHIO U MO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, IPOSKTHOH M HCCIENOBATENILCKOI /1€ ATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00y4YCHHS B JaJIbHEHIIEM;

4) hopMupoOBaHHS KYJIBTYPbI 310POBBI:

OCO3HAHHE LICHHOCTH XKU3HU, OTBETCTBEHHOI'0 OTHOLICHUS K CBOEMY 3I0POBBIO, yCTAHOBKU Ha 3J0POBBIH 00pa3 U3HU, OCO3HAHUE IIOCICACTBU i U HEIPHUATUE
BPEHBIX MPUBBIYEK (YIOTPEOJICHHS aJKOroiisi, HAPKOTHKOB, KYPEHHs), HEOOXOAUMOCTU COOJIIOCHHS IPaBUI OE30IaCHOCTH NPU OOPAICHHU ¢ XMMHYECKUMU
BEIIECTBAMHU B OBITY U peaIbHOM XKU3HY;

5) TpyaoBOro BocnuTaHus:

HHTEepeC K MPaKTHYECKOMY HM3y4YEHHIO MpodeccHil U TpyAa pa3iMYHOrO poia, yBaXKGHHE K TPYAY M pe3yinbTaTaM TPYAOBOW AESITENBHOCTH, B TOM YHCIE Ha
OCHOBE NPHMEHEHHS HPEIMETHBIX 3HAHWI II0 XMMHH, OCO3HAHHBIH BBIOOP MHANBHIYAJIBHON TPAEKTOPUH NPOJOJDKEHUS OOpa3oBaHMsS C y4ETOM JIMY HOCTHBIX
HHTEPECOB M CIIOCOOHOCTH K XHMHHM, OOLIGCTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHOH NMpOo(eCcCHOHAILHONW ASSITENBHOCTH M Pa3BUTHS HEOOXOAUMBIX
YMEHHH, TOTOBHOCTb aIallTUPOBATHCS B IIPO(ECCHOHANBHOI cpene;

6) 3K0JI0rN4ecKOro BOCHUTAHMUS:

9KOJIOTMYECKHU 11€1eCO000pa3sHOe OTHOLIEHHE K MPUPOJIe KaK MCTOYHUKY JKU3HM Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, MOHMMAHUE LIEHHOCTH 3JJ0POBOTO U
6e30MacHOro 0opasa KM3HH, OTBETCTBEHHOE OTHOLIECHHE K COOCTBEHHOMY (DM3UUECKOMY M ICHXHYECKOMY 3JO0POBBIO, OCO3HAHHE LIEHHOCTH COOTIONCHUS IIPaBHIT
6€30IaCHOr0 IOBEACHNUSI IIPH PaboTe ¢ BEIECTBAMH, a TAKOKE B CUTYaLUsX, YTPOXKAIOIIIX 30POBBIO U XK U3HU JIOAEH;

CIIOCOOHOCTH NPUMEHSTH 3HAHUS, MOJTyYaeMble IPH U3YYCHUH XHMHH, JUIS PEIICHHs 3a1a4, CBSI3aHHBIX C OKPYXKAIOIEH PUPOJHON CPeNoi, ISl MOBBILICHUS
YPOBHSI DKOJOTHMYECKOH KyJIbTYpBl, OCO3HAHHMS TJIOOANBHOIO XapakTepa HSKOJOTMYECKHX IPOONeM M MHyTeil MX peLIeHHs IOCPEJCTBOM METOIOB XHMUH,
9KOJIOTHYECKOTO MBIIIICHNS, YMEHHUSI PYKOBOACTBOBATHCS MM B ITO3HABATENILHOM, KOMMYHUKATHBHON M COL[HAIBLHOMN MIPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeIMETHBIX pPE3yJIbTATOB BBIICILIIOT 3HAYMMBIE Il (POPMHUPOBAHUS MHPOBO33PEHHS OOLICHAYYHbIC MOHATHS (3aKOH, TEOpPHs, HPHHINII,
rumnoresa, (GakT, CHCTEMa, MPOLecC, IKCIEPHMEHT U APYyroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEAMETaX M IMO3BOJLIIOT Ha OCHOBE
3HAaHMI U3 3THX NpeaMeToB (HOPMHPOBAThH MPEACTABICHHE O IEIOCTHON HAyYHOH KapTHHE MHpPa, ¥ YHHMBEpCalbHble yueOHbIC JeHCTBUs (IO3HABaTEIbHBIC,
KOMMYHHKAaTHBHbBIE, PEryJIATHBHbIE), KOTOpbIe 00ECeunBaloT (OpMHPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHHPOBAHHIO U OCYIIECTBICHUIO y4eOHOM
JIeSATeNIbHOCTH.

Ilo3HaBaTe/bHbIE YHUBEPCAIbHbIE YUeOHbIE AeiicTBHSI

Ba3oBble Jloruueckue aeicTBus:

YMEHHA HCII0JIb30BATH l'lpl/léMl)I JIOTUYECKOr0 MBINUICHHS MPU OCBOCHHUH 3HAHMIL: PacKpbeIBaTh CMBICIT XHUMHYECKHUX MTOHSATUI (Bbl)le}'lﬂTb UX XapaKTCPHBIC
NPU3HAaKH, YCTaHABJIMBATH B3aUMOCBA3b C APYTUMHU l'lOHﬂTl/lSlMl/l), HCII0JIb30BATH MOHATHS IJIs1 00BSICHEHHS OTACIBbHBIX (baKTOB Hu ﬂBJ’IeHHﬁ, Bblﬁl/lpaTb OCHOBAHUA U
KpUTEpHHU A7 KlaccH(DHKAIMH XMMHYECKUX BEIIECTB M XMMHYECKUX PEaKIUi, yCTaHaBIMBAaTh NMPUUHHHO-CICACTBEHHbIE CBA3M MEXKIY OOBEKTaMU U3YYEHHS,
CTPOUTH JIOTHYECKHE PAacCyKICHUs (MHIYKTUBHBIE, IeyKTUBHBIE, 10 aHAJOTHM), ICNATh BEIBOABI H 3aKIIOUEHUS;

yMEHHE HpPUMEHSATh B NPOLECCE MO3HAHHsA TOHATHs (IpPEIMETHbIE M METalpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIONb3yeMble B XHUMHH,
peoOpPa3oBEIBATh IIHPOKO NPUMEHSAEMbIE B XUMUH MOJCIBHBIE NPEICTABICHNUS — XMMHUECKUIl 3HaK (CHMBOJ 3JI€eMEHTa), XuMuueckas GopMmyna U ypaBHEHHE
XUMHUYECKOH peakluy — IPH PEIleHHH yueOHO-TI03HABATEIbHBIX 33/1a4, C Y4ETOM 3TUX MOJEIbHBIX MPEICTABICHUH BRSBTS H XapaKTepU30BaTh CyIIECTBEHHBIE
MPH3HAKA H3YYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XUMUYECKHX PEAKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPMYMHHO-CIECTBEHHBIE CBA3H H
IIPOTUBOPEUHUS B M3y4aeMBIX ITPOIECCAX U SIBJICHUSX.

BazoBbie ncenenoBaTe bcKHe AeHCTBHS

yYMEHHE HCIO/Ib30BaTh MIOCTABICHHbBIE BONPOCH B KAUeCTBE HHCTPYMEHTA IO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI 111 (POPMHPOBAHMS TUIIOTE3HI 110 MPOBEPKE
IIPaBUIIBHOCTH BBICKA3BIBACMBIX CY)XKICHHI;

mpHOOpeTeHHEe ONBITa MO IJIAHMPOBAHUIO, OPraHM3allMM H IIPOBEACHHIO YYEHHYECKMX OKCIEPUMEHTOB, yYMEHHE HaOMIoJaTh 3a XOIOM IIpoIecca,
CaMOCTOSITENIbHO MIPOrHO3HPOBATH €r0 Pe3ylIbTaT, (OpMyIHPOBaTh OOOOINEHHS M BBIBOABI IO PE3yIbTaTaM IPOBEAEHHOIO OINBITA, HCCIECIOBAHHS, COCTABIAThH
0oT4éT O NPOAEIAHHOU pabore.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpPaTh, aHAIM3UPOBATh U HHTEPIPETHPOBATh HHPOPMAIMIO PA3AMYHBIX BHUAOB M (OPM IPECTABICHUS, IOTY4aeMyl0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIOMYJIApHAs JUTEpaTypa XUMUYECKOrO COAEP)KaHHsA, CIIpaBOYHBIE MOCOOMs, pecypchl VIHTepHera), KPUTHYECKH OLICHHBATh IPOTUBOPEUHBYIO HU
HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE IPHMEHSTh pa3iMYHbIe METOIBI M 3aIPOChl IPH HOHCKe W 0TOOpe MH(OPMAIMHM H COOTBETCTBYIOIIMX JAHHBIX, HEOOXONHMBIX I BBHITIOIHEHHS
Yy4eOHBIX M MO3HABATEIBHBIX 3a7a4 OHNPENEIEHHOrO TUIA, IPUOOPETEHUE OIBITA B OOJIACTH HCIOIb30BaHMS MH(YOPMAHOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHIA,
OBJNaJIeHHE KyIbTYypOH aKTHBHOIO HCIONB30BAHMS DPA3IUYHBIX IIOMCKOBBIX CHCTEM, CAMOCTOSATENBHO BBIOMPATh ONTHMANBHYIO (OPMY IPEACTaBICHHS
nHGOPMAIHH U HILTIOCTPUPOBATH PEIIaeMble 3a1a9l HECIOKHBIMU CXEMaMH, AUarpaMMaMy, IpyruMu GopMaMH rpauKy U HX KOMOHHAIMAMU;

YMEHHE HCIIONIb30BaTh U aHATU3HPOBATh B Ipolecce yIeOHOH M HCCIeq0BaTeNbCKOH TESTENIbHOCTH HH(GOPMAIMIO O BIMSHUU MIPOMBIIUICHHOCTH, CEIbCKOTO
X03AHCTBA M TPAHCHOPTA HAa COCTOSHUE OKPYXKAIOIIeH MPUPOIHOI Cperbl.

KomMMyHHKaTHBHBIE YHHBepCcalbHble yueOHbIe JeficTBHA:

YMEHHs 3a/laBaTh BOIPOCH! (B Xoxe auanora u (MJiM) IUCKYCCHM) IO CYLIECTBY OOCYXIaeMOi TeMbl, (OPMYJIMPOBATH CBOU IPEIJIOKECHHUS OTHOCHTEIBHO
BBITIOJIHHUS IPEAIOAKEHHOI 3aJauH;

YMEHHUS TPEACTABIATH MOTyYCHHBIC PE3yNbTaThl IIO3HABATENBHON [EATEIPHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTaX; JeNaTh IPE3EHTALHIO DPe3yIbTaTOB
BBITIOJIHEHUSI XHMHYECKOT0 YKCIIepUMEeHTa (J1abopaTOPHOT O OIBITa, Ta00PATOPHOI PaOOTHI IO HCCISAOBAHHUIO CBOHCTB BEIIECTB, YI€OHOTO IPOEKTA);

YMEHHUsSI y4eOHOTro COTPYZHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI ITO3HABATEIBHON M HCCIEIOBATEIbCKOH AEATENbHOCTH IPH PEUICHHH BO3HUKAIOIINX
mpobIeM Ha OCHOBE y4€Ta OOIMMX HHTEPECOB U COTIACOBAHMS IO3HIMI (00CYXKICHHs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPIHHAIMSA COBMECTHBIX
JIefiCTBHI, OIpesieNieHre KPUTEePHUEB [0 OIEHKEe KaueCcTBa BHIIIOIHEHHOH paboTHI H ApyTHe).

PerynsiTuBHBIEe YHHBepcalbHble YueOHbIe JeiicTBUA:

YMEHHE CaMOCTOSTENIPHO ONpPEeNeNsTh LeIH IeSTeNbHOCTH, IUIAHHPOBATh, OCYIIECTBIIITh, KOHTPOIMPOBATh M HPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeATeNbHOCT, BHIOMPaTh HanOoaee 3(G(EKTHBHBIE CIIOCOOB! peIleHHs y4eOHBIX U IO3HABATEIbHBIX 3a1a4, CAMOCTOSTEIbHO COCTABIATH MM KOPPEKTHPOBATh
MPEATIOKEHHBIH alrOpuTM AeifcTBUil IpH BBHIIOJHEHUH 3aJaHUi ¢ y4ETOM IONydYeHHS HOBBIX 3HAHHHM 00 M3ydaeMBIX OOBEKTaX — BENIeCTBAX M PEAKIHSX,
OLICHHBATh COOTBETCTBUE IOIYYSHHOIO Pe3yIbTaTa 3asBJICHHON [[e/, yMEHHUE HCIOIb30BaTh H aHAIM3UPOBATh KOHTEKCTH, ITpeJlaraeMble B YCIOBUH 3aJaHUMH.

NPEAMETHBIE PE3YJbTATbI



B cocraBe mpenMeTHBIX Pe3ylIbTaTOB [0 OCBOCHHIO 00S3aTENIBHOTO COAEPIKAHMUS, YCTAHOBJICHHOIO NAHHOH (enepanbHOl pabodeil mIporpaMMoif, BBIIEISIOT:
OCBOCHHBIE O0YYaIOIMMICSI HaydHbIC 3HAHHS, yMEHHS U CIIOCOOBI NEHCTBHH, crerupHIecKue M1 NPEAMETHOH obsacTd «XUMHSD», BUIBI IEATEILHOCTH IO
TIOJIY9eHHUIO HOBOTO 3HAHMS, €r0 HHTEPIIPETalliy, IPeoOpa30BaHUIO U IPHMEHECHHIO B PA3JIMYHBIX yIeOHBIX U HOBBIX CHTYalUsX.

K xoHI1y 00ydenus B 8 Ki1acce IpeIMETHBIC Pe3yIbTaThl HA 6a30BOM YPOBHE JOJDKHEI OTPAXKaTh C(HOPMUPOBAHHOCTE Y 00YIAFOMINXCSl YMCHUMH:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IIOHATHH: aTOM, MOJIEKyJla, XUMUYECKUH 3JIEMEHT, NPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECh
(oHOpOMHAS ¥ HEOXHOPOAHAsI), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI M MOJIEKYJIIPHAsl Macca, KOIMYEeCTBO BEIIeCTBA, MOJIb, MOJISIPHAS Macca, MaccoBas 0
XUMHUYECKOTO DJIEMEHTa B COCAMHEHUH, MOJIPHBI 00BEM, OKCHJ, KHCIOTAa, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIICHb OKUCICHUS, XMMHYECKas
peakiys, KiaccupUKanus peakluii: peakui COeIUHECHHsI, PEaKIUK Pa3I0KEeHHs, PEaKIUK 3aMEeIleHHsI, PEaK[M 00MeHa, K30~ U YHIOTEPMUUCCKHE PEaKIHH,
TEIUIOBOM d(deKT peakuuu, sSAPO aToMa, DICKTPOHHBIH CIOH aTroma, aTOMHas OpOMTAlb, PajUyC aTOMa, XHMHYECKas CBs3b, HOJISIPHAs U HEI OspHas
KOBaJIGHTHAsl CBsI3b, HOHHAsSI CBSI3b, MOH, KATHOH, aHKOH, PACTBOP, MaccoBasl 10151 BELeCTBa (IIPOLEHTHAsI KOHLIEHTPaLKs) B PaCTBOPE;

. WUJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATUH U TPUMEHSATH OTU ITOHATHU S ITPU OIIMCaHUU BEIIECTB U UX npeBpameHHﬁ;
. HCII0JIb30BATh XUMUYECKYH0 CUMBOJIMKY JJIs1 COCTaBJICHUSA d)OpMyJ'I BCIIIECTB U ypaBHeHP[ﬁ XUMHUYCCKUX peaKuI/n‘i;
. ONpeacsATh BAJICHTHOCTE aTOMOB 3JIEMCHTOB B 6P[HapHI>IX COCIUHEHUAX, CTCIICHb OKHUCIICHUA 3JICMCHTOB B GI/IHapHBIX COCAUHCHUAX, TPUHAJICK HOCTh

BEIIECTB K OIPENEIEHHOMY KJIACCy COSUHEHMIT 10 GopMyiaM, BUJ XUMHUYECKOM CBSI3H (KOBAJIICHTHASI M HOHHAsI) B HEOPIaHUMYECKUX COCIMHCHHUSX;

. packpeiBaTh cMblca [leproanueckoro 3akona J[. V. MenzeneeBa: 1eMOHCTPHPOBATh MOHUMAHHE HEPUOTHYIECKOH 3aBUCUMOCTH CBOIMCTB XHMHYECK HX
9JIEMEHTOB OT MX IOJIOKeHHs B IlepHoauveckoil cucTeme, 3aKOHOB COXPAHEHMsS] MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYJISIPHOI'O y4YCHHSI,
3aKoHa ABOTafipo;

. OIIMCHIBATD M XapaKTEPH30BaTh TaOIMYHYIO (hopMy IleprHoauueckoil cHCTeMbl XMMHYECKUX JJIEMEHTOB: Pa3jIM4aTh MOHATHS «TJIaBHas moarpymma (A-
rpynmna)» u «mobounas noarpynna (b-rpymmna)», mansle ¥ Gonbluve MEPUOIBI, COOTHOCUTH O0O3HAUCHUs, KOTOpble MMeroTcs B Tabumie «lleprmomnueckas
cucTeMa XHMHYecKHx sinemeHToB J{. M. MeHeneeBay ¢ YMCIOBBIMH XapaKTEPHCTHKAMH CTPOGHUsI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTAaB U 3apsf sapa,
o0l1iee 9MCII0 MEKTPOHOB M PACIIPEIeICHHE HX 110 3JeKTPOHHBIM CIIOAM);

. KJIaccH(PUIUPOBATH XMMHYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKHE DPEAKIMHU ([0 YHUCIY M COCTaBY Y4YaCTBYIOIIMX B PEaKI[HH
BEILECTB, T10 TEIIIOBOMY 3 heEKTy);

o XapaxkTepu30BaTh (Ol'll/lelBaTb) 06Ll.ll/le XHMHYECKHE CBOWMCTBA BCIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAAA ONMHCAHUE IPUMEpPaMH MOJEKYJIAPHBIX
ypaBHCHHﬁ COOTBETCTBYIOIIUX XUMHUYECKUX peaKuuﬁ;

. IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KauyeCTBEHHOIO COCTaBa, BO3MOXKHOCTH TNPOTEKAHMS XHMMHYECKHX MpPEBpAIlCHHH B
PA3INYIHBIX YCIIOBUAX,

. BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSIDHYIO M MOJSPHYIO MacChl BEIECTB, MACCOBYIO JIOJNIO XMMHYECKOro 3JIEMEHTa IO (opMyJie COCAHHEHHMS,
MAacCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, TPOBOAUTD PACUETHI [0 YPABHEHHIO XUMUYECKON PEaKLiHy;

. IPUMEHSATh OCHOBHBIC OIEPALIMH MBICIUTENBHON [IESTENbHOCTH — aHaiW3 M CHHTE3, CpaBHEHHe, 000O0IIEeHHE, CHCTEeMAaTH3ALMIO, KIaCCH(UKAIHIO,
BBIABJICHUEC TPUYNHHO--CJIIEACTBCHHBIX CBSI3EH — JUIA U3YYCHUA CBOMCTB BCIICCTB U XHMHYCCKUX pealcuuﬁ, €CTCCTBCHHO-HAYYHBIC METO/JAbI ITO3HAHUA —
HaOII0IeHNE, U3MEPEHHE, MOICIMPOBAHNE, IKCIIEPUMEHT (P €aIbHbII U MBICIICHHBIH);

. ClIe0BaTh NpaBHJaM IIOJb30BaHMS XHMHUYECKOH IMOCYHoH M 1abopaTOpHBIM OOOpYHOBAaHMEM, a TakKe IpaBUiIaM OOpalleHHs C BEIIECTBAMU B
COOTBETCTBHM C MHCTPYKLHUSMH I10 BBIIOJHEHUIO Ja0OPaTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHIO M COOMPAaHMIO Ta3000pasHBIX BEHIECTB (BOJOPOJIA H
KHCII0pO/ia), IPUTOTOBJICHUIO PACTBOPOB € OMPEIENEHHON MacCOBOM J10JIel pacTBOPEHHOI O BELIECTBA, INIAHUPOBATH U MIPOBOAUTH XUMHYECKUE 3KCIEPUMEHThI
10 PacIO3HaBAHUIO PACTBOPOB LIEJIOUYEH M KUCIIOT C TOMOLIBIO HHAMKATOPOB (JJAKMYC, (heHo(TalerH, METUIIOPAHK U IPyTHE).

K xoH1y 00y4eHus B 9 Kiacce npeaMEeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JJOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YHAIOIIMXCS YMEHUM:

. PAcKphIBaTh CMBICT OCHOBHBIX XHMHYECKHMX IOHSTHH: XMMHYECKHH JJIEMEHT, aTOM, MOJIEKYyJ]la, HOH, KaTHOH, aHHOH, IPOCTOE BEMIECTBO, CJIOKHOE
BEIIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPHLATENLHOCT, CTENEHb OKHCIEHHUS, XUMHYECKas PEaKIMs, XMMHYECKas CBsA3b, TEIUIOBOH 3({EeKT peakiuu, MOIb,
MOJISIpHBIL  00BEM, PAcTBOp, DICKTPOIMUTHI, HEITIEKTPOIMTHI, DIEKTPOIMTHYECKAas AHCCOLMALUS, PEAKIHU HOHHOrO OOMEHa, KaTalau3aTop, XUMHYECKOe
paBHOBecue, 00paTUMbIE X HEOOpaTUMBbIE PEAKIIHH, OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC PEaKINH, OKHCIUTEIb, BOCCTAHOBUTEIIb, OKHCIEHHE H BOCCTAHOBIICHHE,
ajuoTponus, aM(pOTepHOCTh, XMMHYECKas CBA3b (KOBAJICHTHAs, HOHHAs, METAJUIMYECKasi), KPUCTAJIMYECKasl PeIéTka, KOPPO3Usl METAJIOB, CIJIABBI, CKOPOCTh
XUMHYECKOH peakiiy, NPeAebHO qonycTumas koHueHTparus [1/1K BemecTsa;

. MILTIOCTPHPOBATh B3aHMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHI U IPUMEHSTh 3TH IOHATHUS IIPU ONUCAHUH BEIIECTB U UX IMPEBPaIleHHH;
. HCIOJIB30BAaTh XMMHYECKYIO CHMBOJIMKY JIJI1 COCTaBIeHMs (GOPMyII BEIECTB M YPABHEHHI XUMUUECKUX PEAKIHH;
. OIpeeNaTh BaJEHTHOCTh U CTEMEHb OKUCICHHMS XMMHUYECKHX OJIEMEHTOB B COCAMHCHUSIX DPAa3NHYHOIO COCTaBa, NPHHANIEKHOCTh BEIECTB K

OIpeeIEHHOMY KIIacCy COCAMHCHHI 110 GopMyIaM, BUA XUMHUYECKOIl CBA3M (KOBAICHTHAs, HOHHAs, METAJUINYECKas) B HEOPIraHUUECKUX COCIUHCHMUSX, 3apsil
HOHA 110 XUMUYECKOi (hopMyIie, XapakTep CPeabl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COSAMHCHHIA, THII KPHCTANINYECKON PEIIETKH KOHKPETH Or0 BEIIECTBA;

. packpsiBaTh cMmbici Ileproandeckoro 3akona JI. M. MenjeneeBa n JEeMOHCTPHPOBATh €ro MOHUMAHHE: OMHCHIBATH M XapaKTEPH30BATH TAOIMYHYIO
dopmy Ilepronuueckoil CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jiMuaTh MOHATHS «rJaBHas moarpymna (A-rpymnna)» u «mobounas moarpynna (B-rpymma)y,
MaJible W OOJBIINE TTEPUOBI, COOTHOCUTH 0003HAYCHHUS, KOTOPBIC HMEIOTCS B NMEPUOAMYCCKOH TabNHIIe, C YNCIOBBIME XapaKTEPHCTHKAMK CTPOCHHSI aTOMOB
XUMHYECKHX 3JIEMCHTOB (COCTaB H 3apsif sapa, 00LIee YHCI0 JICKTPOHOB U PACIPEACICHIE HX 110 3IEKTPOHHBIM CIIOSIM), O0BSCHSTH OOIIME 3aKOHOMEPHOCTH B
M3MCHEHNH CBOKMCTB 3JIEMCHTOB U UX COCAMHCHMUH B Ipe/eiax MAJbIX IEPHOAOB U IIABHBIX MOATPYIII C Y4ETOM CTPOCHHS HX aTOMOB;

. KIacCH(GUIUPOBATh XMMHYECKHE DIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKHE DPEAaKIMH ([0 YHCIY M COCTaBy YJYacCTBYIOIIMX B PEAKIHH
BEIIECTB, 110 TEIII0BOMY 3((HEeKTy, II0 H3MEHEHHUIO CTEIeHEel OKHCIICHHS XHMHIECKHX JIEMEHTOB);

. XapaKTepu30BaTh (ONUCHIBATh) OOIIHE U CIENU(pHUIECKIEe XHMHIECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB, OATBEP)KIAs OMHCAHHE IIPHMepa MU
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUECKHX PEaKIHi;

. COCTaBIIATh YPAaBHEHHUS DJIEKTPOIUTUUCCKOI U CCOHAIINY KUCTIOT, IIeo4eil U colell, MONHbIe H COKPANIEHHbIC YPaBHEHUS peaKIUi HOHHOTO 00 MeHa,
YpaBHEHHUS PeaKIHii, TOATBEPKAAIOMIX CYIIeCTBOBAaHUE TeHETHIECKOH CBA3U MEXIY BEllIeCTBAMH Pa3JIHIHBIX KIACCOB;

. PacKpHIBATh CYIIHOCTh OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHil HOCPEACTBOM COCTABIICHHUS DIEKTPOHHOr 0 OaJaHca dTHX PEaKIHii;

. IIPOTHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTH IIPOTEKAHHSI XMMHIECKUX [PEBPAICeHIN B Pa3IMIHBIX yCIIOB HAX;

. BBIYUCIIATH OTHOCHTENBHYIO MOJIEKYISIPHYIO H MOJSIPHYIO MAacChl BEIECTB, MacCOBYIO JOJTIO XMMUYECKOTO 3JIeMEHTa 10 (opMyiIe COCIUHEHHS,

MaCCOBYIO JOJIIO BEIIECTBA B paCTBOPE, IIPOBOAUTH paC‘IéTLI 110 YpaBHEHHUIO XUMUYIECKOU peaknnu;

. CO6J'IIOI[H.TI) TIpaBujIa IIOJIb30BAHUSA XUMHUYECKON HOCyI[OI\/'I n .Ha60paT0pHLIM 060py;1013aH1/[eM, a TaKXKE€ IpaBuiia 06pameHns{ C BCIICCTBaAMU B
COOTBETCTBUU C UHCTPYKHHUSAMHU IO BBIIIOJIHEHUIO J'Ia60paT0pHI)IX XUMHUYECKHX OIBITOB IO IIOJYYECHHIO U CO6I/IpaHI/IIO ra3006pa3m>1x BCIIECTB (aMMI/IaKa n
YTIIEKHUCIIOTO ra3a);



TEMATHYECKOE IIJTAHUPOBAHHUE 8 KJIACC

KoanyecTBo yacon

Ne JekTpoHHbIe (LH(POBBIE) 00pazoBaTe/IbHBbIC
HaumeHoBaHue pa3eJoB H TeM NPOrPaMMbl KoHTpoabnbie IpakTHyeckue
n/n Bcero pecypcebl
paboThbI padoThI

Pasznen 1. llepBoHayaibHble XUMHYECKHE TIOHITHS
1.1 XuMusi — BaKHasi 00J1aCTh €CTECTBO3HAHMS M IIPAKTHIECKOI 1S TEIbHOCTH YeJI0BEKa 5 2 Bub6imoreka LIOK https://m.edsoo.ru/7f41837¢c
1.2 BeiecTBa 1 XMMHUYECKUE PEAKLMH 15 1 Bub6imoreka LIOK https://m.edsoo.ru/7f41837¢c

HWroro 1o pazieny 20

Pa3znen 2. BaxkHeiilume npeacTaBuTe 1M HEOPraHHYeCKHUX BelIeCTB
2.1 Bosnyx. Kucnopoa. ITonsitie 06 okcuaax 6 Bub6imoreka LIOK https://m.edsoo.ru/7f41837¢c
2.2 Boxopoa.IToHsTHE 0 KMCIOTAaX U CONSX 8 1 Bu6imoreka LIOK https://m.edsoo.ru/7f41837¢c
23 Bogna. PactBopsl. [ToHsiTHE 06 OCHOBaHMSIX 5 1 1 Bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIACChI HEOPIraHUYECKUX COCUHCHHUI 11 1 1 Bu6mmoreka LIOK https://m.edsoo.ru/7f41837¢

Uroro mo pazaeny 30

Paznen 3. Ilepuoanyeckmii 3axon u Ilepuonnyeckas cucremMa XumMuueckux ssementos JI. U. Menaeneesa. C

TpoeHHe aToOMOB.

Xumuueckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakuumn

31 Ilepuoanueckuii 3akon u Ilepuoauyeckas cucrema xuMudeckux ssementon [I. M. Mennene-ea. 7 Bu6miorexa LIOK https:/m.eds00.ru/7f41837¢
CrpoeHue aroma
32 Xumnueckast cBs3b. OKUCINTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHU 8 1 bu6morexa LIOK https://m.edsoo.ru/7f41837c
Hroro no paszgeny 15 bu6morexa LIOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemst 3 Bubmorexa LJOK https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KJIACC

KoanyecTBo yacon

Ne JuiekTpoHHbIe (LG pPOBbIE)
HanmeHoBaHMe Pa3/esIOB U TEM MPOrpaMMbl KonTpoabuble
u/n Bcero TpakTu4eckue paboTnl 00pazoBaTebHbIE PECYPChI
paboTbl
Pa3znen 1. BemecTBo u XHMHYeCKHe PeaKIMH
1.1 IMoBropenue u yriybieHne 3HaHUIT OCHOBHBIX pa3/ielioB Kypca 8 kiacca 1 Bub6imoreka LIOK https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX PEaKLHil Bub6imoreka LIOK https://m.edsoo.ru/7f41a636
1.3 DIeKTPOIMTHYECKAs I CCOLManust. XMMUYECKUE PEakIMKi B PacTBOPax 1 1 Bub6imoreka LIOK https://m.edsoo.ru/7f41a636
HWroro no pazneny 17
Pa3znen 2. HemeTa/lJIbl M MX COCIMHEHUSI
2.1 OO6wiast XapakTeprCTHKa XUMIUIECKUX 31eMeHToB VIIA-rpynmsl. ["anoreHs! 1 Bub6imoreka LIOK https://m.edsoo.ru/7f41a636
2.2 OO1ast XapakTeprucTHKa XuMHYeckux a1eMenToB VIA-rpymmsl. Cepa 1 e€ coeanHeHust Bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
23 OO6mast XapaKTepHCTHKA XUMUYECKUX 31eMeHTOB VA-rpymmsl. A30T, hochop u ux 7 1 BuGorexa LIOK https://m.eds00.ru/7f41a636
COCIMHECHUA
24 OO6mas XapakTepHCTHKAa XUMHYECKUX 31eMeHTOB |V A-rpynmbl. Yriaepos n KpeMHUH 1 UX 8 1 2 Bu6miorexa LIOK https://m.edso0.ru/7f41a636
COCIMHECHUA
Hroro no paszgeny 25
Pa3aen 3. MeTa/libl H MX COeJHHEHHSI
3.1 OO0u1Me CBOMCTBA METAILIOB 4 bubmumoreka IIOK https://m.edsoo.ru/7f41a636
3.2 Bakneiime MeTamisl U UX COEIUHEHUS 16 1 2 bubmumoreka IIOK https://m.edsoo.ru/7f41a636
Hroro o pasageny 20
Pa3znen 4. Xumus u okpy:kamomas cpejia
4.1 BemecTBa i MaTepHasbl B )KU3HU YEIOBEKa 3 Bubmmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro o paszgeny 3
Pe3epBHOE Bpemst 3 Bubmorexa LJOK https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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MNOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosngecrBo yacos
Ne DJIeKTPOHHBIEe HH(PPOBbIe 00pa3oBaTeJbHbIE
Tema ypoka KonTpoabusbie IIpakTnyeckue Nara
n/n Bceero pecypcebl
paboTbl paboTbI
1 Ipeamer xumun. Pois XuMuu B )Ku3HH YenoBeka. Tela 1 BewecTa 1 Bu6imoreka LOK https://m.edsoo.ru/ff0d210c
2 TloHsTHE O METOAAX TIO3HAHUS B XUMUK 1 bubmuoreka LIOK https://m.edsoo.ru/ff0d227e
11 6ota Ne 1 «IT| 0 6 & 0
3 paktHyeckas pabora «IIpaBuiia paboThl B 1a0OPaTOPUU U PHEMBI 0O palieH s 1 1 BuGmorexa [OK https://m.edsoo.ru/ff0d23dc
¢ 1a60paTOPHBIM 000PYLOBAHHEM»
4 Yucrsle BewectBa u cMecr. Crioco0bl paszieneHus cMmeceii 1 Bu6imoreka L{OK https://m.edsoo.ru/ff0d26ca
II 60Ta Ne 2 «P: i i
5 paktHyeckas pabora «Pa3syenenue cmeceil (Ha IpUMepe OYMUCTKU [TOBAPEHHOM 1 1 Bu6morexa [OK https://m.edsoo.ru/ff0d28c8
coJm)»
6 ATOMBI U MOJIEKYJIBI 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE IIEMEHTbL. 3HAKK (CHMBOJIBI) XUMHUYECKUX 3JIEMEHTOB 1 Bubmnuoreka [{OK https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIE BEIIECTBA 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YIEHHE 1 Bu6mmoreka LIOK https://m.edsoo.ru/ff0d2d50
10 3aKOH [OCTOSHCTBA COCTaBa BellecTB. XuMuueckas GpopMyJia. BajeHTHOCTh aTOMOB 1 BuGmiorexa LIOK https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JIEMCHTOB
11 OtHocuTenbHast aTOMHast Macca. OTHOCUTENbHAS MOJICKYISIpHAasi Macca 1 bu6mrorexa LIOK https://m.edsoo.ru/ffod323c
12 MaccoBas 1011 XMMHYECKOI'0 3JIEMEHTA B COSAMHEHNN 1 bubmumoreka LIOK https://m.edsoo.ru/ff0d350c
13 KosmuectBo BemectBa. Monb. MossipHast Mmacca 1 bu6mrorexa LIOK https://m.edsoo.ru/ffdd5230
14 Du3HYecKre U XUMHYCCKHE SIBICHHUS. XHUMHICCKAs PEaKIHs 1 bubmumoreka LIOK https://m.edsoo.ru/ff0d37fa
15 [Ipr3HAKHK U YCIIOBHS IPOTEKAHHST XUMUYECKUX PEAKIHI 1 Bubmorexa LJOK https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHCHHS MACChI BEIIECTB. XUMUUCCKHE YPaBHEHHS 1 Bubmorexa JOK https://m.edsoo.ru/ff0d3b88
17 BeI4HCIICHHS KOMMYECTBA, MACCHI BEIIECTBA [0 YPABHCHHUSAM XHMHYCCKAX PEaKIHit 1 Bubmorexa LJOK https://m.edsoo.ru/ffod5708
18 Krnaccnukanust XMMU4ecKux peakiuii (COeHEHUs, PA3JI0KEHUS, 3aMEIICHHS, 1 Bumiorexa LOK https://m.edsoo.ru/f0d334
obMeHa)
19 M. B. :]_[OMOHOCOB — yuéHblii-3HIHKIoNeAncT. O600IIeHHEe U CHCTeMaTH3aLus 1 Bumiorexa LOK https://m.edsoo.ru/f0d40c4
3HaHMH
20 Kourpospras padora Nel mo teme «BemiecTBa 1 XAMHYECKHE PEAKIIUID) 1 1 Bubmorexa LJOK https://m.edsoo.ru/ff0d4290
21 Bo3gyx — cmech razos. Cocras Bo3ayxa. Kuciopon — ameMeHT u mpoctoe 1 BuGmiorexa LOK https://m.edsoo.ru/ff0d448e
BeectBo. O30H
2 Du3nUeCKre 1 XUMHUYECKUE CBOHCTBA KUCIOPOAA (PEaKIni OKUCICHHS, TOPEHHE). 1 BuGmiorexa LOK https://m.edsoo.ru/ff0d4614
Iousitne 06 okcuaax
23 Crioco0bI TOTy4eH s KHCIOPOAa B 1Tab0paTOprH U MPOMBIIUICHHOCTH. [IpuMeHeHne 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d497a
KHCIIOpoaa
21 TemnoBoii 3(HeKT XUMUIECKOH PEaKIny, MOHATHE O TEPMOXHMHUIECKOM YPaBHEHHH, 1 BuGmiorexa LIOK https://m.edsoo.ru/ff0d4790

OK30- U DOHAOTEPMHUUIECKUX PEAKITUAX
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TommBo (HedTh, yrois U MeTaH). 3arpsa3HEHHE BO3yXa, CIIOCOOBI ero

25 1 bu6miorexa [{OK https://m.edsoo.ru/ff0d4cda
[IPE/IOTB PALICHHS

2 HpaKTI/I:{eCKas[ pabota Ne 3 1o Teme «IlomydeHue u codupaHue KUCIOPOAa, U3ydeHHE 1 Butmiorexa LIOK https://m.edsoo.ru/ff0d4ae?
€ro CBOWCTBY

27 Bopopox — aemeHT 1 ipoctoe BeuectBo. Haxoxaenue B npupoze 1 Bu6imoreka LOK https://m.edsoo.ru/ff0d4dd0

28 Du3nYecKne 1 XMMUYECKUE CBOMCTBa Bogopoza. [IpumeHeHne Bogopoa 1 Bu6imoreka L{OK https://m.edsoo.ru/ff0d4dd0

29 TloHATHE O KUCIOTAX U COMAX 1 Bubmuoreka LIOK https://m.edsoo.ru/ff0d50d2

30 Croco0bl TOyYeH s BOLOPOIa B Ta00paTOpuu 1 bubmorexa [{OK https://m.edsoo.ru/ff0d4dd0

31 Hpak'm:{ecxaﬂ pabota Ne 4 o reme «Ilony4yeHue u cobupaHue BOAOPO/Ia, H3ydeHHE 1 Butmiorexa LIOK https://m.edsoo.ru/ff0d4f42
€ro CBOWCTBY

32 MosipHblii 006EM ra30B. 3akoH ABOrajapo 1 Bub6imoreka LIOK https://m.edsoo.ru/ff0d542e

33 Brruncienus 06Léli4a, KOJIMYECTBA BELIECTBA Ia3a 110 ero H3BECTHOMY KOJIIMYECTBY 1 BuGmorexa 1OK https://m.edsoo.ru/f0d55a0
BeLeCTBA UM 00BbEMY
B 0bE G

34 bI“ll/lCJ’lCH?ﬂ O0OBEMOB I'a30B 110 ypaBHeHmo peaKLu/m Ha OCHOBE€ 3aKOHa OO bEMHBIX 1 BH6J‘[1/|0TeKa [_lOK https;//m_edsoo_ru/ffod5708
OTHOIIICHHWH Ira30B

35 DU3NYECKHE U XUMUUYECKHE CBOMCTBA BOIBI 1 Bbu6muoreka [IOK https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBaHuii. [TonsiTre 00 HHANKATOPAX 1 Bubmnuoreka [{OK https://m.edsoo.ru/ff0d59e2

37 Boza kak pactBoputens. HachlleHHbIE M HEHACBIIIEHHBIE PaCTBOPbI. MaccoBast 10Jist 1 BuGmorexa LIOK https://m.edsoo.ru/ff0d5b40
BEIllECTBA B PaCTBOPE

38 HpaKTI/l‘-IVCCKaSI }3a60Ta Ne 5 1o teme «IIpuroroBiieHne pacTBOPOB C ONpeeIEHHON 1 Bu6miorexa LIOK https://m.edsoo.ru/ffod5eba
MAacCOBOH JI0JIeH PaCTBOPEHHOIO BELIECCTBAY

39 Kourpospnas padora Ne2 mo teme «Kuciopon. Bogopon. Boma» 1 bu6mrorexa LIOK https://m.edsoo.ru/ff0d6342

40 OKCHJIBL: COCTaB, KIaCCH(HUKALNSI, HOMCHKIATypa 1 bu6mrorexa LIOK https://m.edsoo.ru/ff0d664e

41 IMomydeHne 1 XUMHIECKHUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX H aM(OTEPHBIX OKCHIOB 1 Bubmorexa LHOK https://m.edsoo.ru/ff0d664e

42 OCHOBaHHS: COCTAB, KJIAaCCU(HUKALHSI, HOMEHKIIATYPa 1 Bubmorexa IHOK https://m.edsoo.ru/ff0d67ca

43 IMomydeHne 1 XUMUIECKHAE CBOWCTBA OCHOBAHMIT 1 Bubmoreka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, KiaaccuHUKaMs, HOMCHKIATYpa 1 Bubmorexa LJOK https://m.edsoo.ru/ff0dfee2

45 [NonydeHne 1 XUMHIECKHE CBOMCTBA KHCIOT 1 Bubmorexa LIOK https://m.edsoo.ru/ff0dfee2

46 Coum (cpenHne): HOMEHKIATYPa, CIIOCOOBI MOTYICHHSI, XAMAYECKHE CBOMCTBA 1 Bubmorexa LJOK https://m.edsoo.ru/00ad9474

47 IpakTnaeckas padora Ne 6. Pemenune 3KCI‘IepI/IMeI;ITaJ'II>HI>IX 3a/1a4 1o TeMe 1 Bumiorexa LIOK https://m.edsoo.ru/00adgb7c
«OCHOBHBIC KJIACCH HEOPraHHYECKHX COCIMHCHHUIDY

48 [eHermyecKas CBSI3b MEXKIY KIACCAMH HEOPraHUIECKUX COCANHEHUIT 1 Bubmmorexa LIOK https://m.edsoo.ru/00ad9a50

49 OO0001ICHAE U CUCTEMATU3ALNS 3HAHUMN 1 Bubmorexa [IOK https://m.edsoo.ru/00ad9ch2

50 Konrpompras padora Ne3 mo teme "OCHOBHbIE KITACCHI HEOPraHUYECKHX COCANHEHU" 1 Bubmorexa IJOK https://m.edsoo.ru/00ad9ela

51 TlepBble HOMBITKY KIACCH(BUKALME XUMHYECKUX dIeMeHTOB. [ToHsTHE 0 rpymmax 1 BuGmiorexa LOK https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JJIEMEHTOB

52 Ilepuonmueckwuii 3akoH u Ileprnoanyeckas cucreMa XUMHIECKHX dyemenTos /1. M. 1 Bumiorexa LIOK https://m.edso0.ru/00ada52c

Menpeneea
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53 ITepuost, TPYIIIIEL, TOATPYIIIEL 1 bub6imoreka L{OK https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocraB aTOMHbIX siziep. M30Torb 1 bu6morexa [{OK https://m.edsoo.ru/00ada342
55 ;T?\ZEEE: ;eJ'IeCBI;TpOHHBIX oboJsouek aToMoB 31eMeHToB [lepuonnueckoii cuctemst 1. 1 Bu6miorexa LIOK https://m.edsoo.ru/00ada6he
56 XapaKkTepuCTHKa XHMHUYECKOTO dJIEMEHTA [10 €ro MoJiokeHuto B [lepuopuueckoi 1 BuGmorexa LIOK https://m.edsoo.ru/00adag24
cucreme /1. 1. Menneneena
T | emences — yobms nosaror mopesann ! BuGmorexa OK hitps:/im.edsoo.ru/00adad6e
58 DJEKTPOOTPHIATENHHOCTH ATOMOB XUMUYECKHX 3JIEMEHTOB 1 bubmorexa LIOK https://m.edsoo.ru/00adaab8
59 WoHHas XMMUUYECKas CBA3b 1 bubmorexa LIOK https://m.edsoo.ru/00adac34
60 KoBaneHTHas II0JIsIpHAst XUMUYECKast CBA3b 1 Bub6imoreka LIOK https://m.edsoo.ru/00adaab8
61 KoBaneHTHas! HeMoJspHast XHMHUYECKast CBA3b 1 Bub6imoreka LIOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHHS 1 bubmorexa LIOK https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH 1 Bubnuoreka [{OK https://m.edsoo.ru/00adb076
64 OKHUCIUTENH ¥ BOCCTAHOBUTEIH 1 Bubnuoreka [{OK https://m.edsoo.ru/00adb076
65 Konrponshas pabora Ned o teme «CrpoeHne atoma. XUMHUUYECKast CBSI3b» 1 Bu6mmoreka LIOK https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. OGO0LIEHNE U CHCTEMATH3AlNS 3HAHUI 1 Bubnuoreka [{OK https://m.edsoo.ru/00adb33c
67 Pe3epBHblit ypok. O600MICHHE U CHCTEMATU3ALHS 3HAHU T 1 bu6mrorexa LIOK https://m.edsoo.ru/00ad9ch2
68 Pe3epBHblit ypok. O600MICHHE U CHCTEMATH3ALUs 3HAHHI 1 bu6morexa LIOK https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoanuecTBo yacon

Ne DJIeKTPOHHBIC HH(PPOBbIe 00pa3oBaTeJbHbIE
Tema ypoka KonTpoabusbie IIpakTnyeckue Nara
n/n Bcero pecypcebl
paboTbl paboThbI

I1 i T

1 eproanueckuii 3axoH. [lepuonuueckas cucreMa XHMHISCKUX 1 BuGmiorexa LIOK https:/m.edsoo.ru/00adb59e
anemenTtoB /. 1. MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB XMMHYECKUX JIEMEHTOB

2 p._ 1 Bubmuoreka IIOK https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX EPHOTOB
Knaccudukanys 1 HOMEHKJIATypa HEOPraHHIECKHX BEIIECTB 1 Bub6imoreka L{OK https://m.edsoo.ru/00adb7e2
BH/1bI XHMHYECKO# CBA3H U THIIBI KPUCTAIUIMYECKHX PELIETOK 1 Bub6imoreka LIOK https://m.edsoo.ru/00adbac6

5 Konrpospnas padora Nel o treme «IloBTopenue u yriay6ieHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay»

6 Krnaccudukauus XMMHYECKHX PEAKIHii 10 Pa3INYHbIM MPH3HAKAM 1 Bu6imoreka LIOK https://m.edsoo.ru/00adbcb0

7 ITonsiTHE O CKOPOCTH XUMUUYECKOH peakiuu. IToHsATHE 0 TOMOTreHHBIX U 1 Bu6mioTexa [IOK https://m.edsoo.ru/00adbeda
FC’TCpOFCHHbIX pCaKLU/lﬂX

8 [MonsaTue o XHMH'—ICCK?M paBHOBecHU. DAKTOPELI, BAMAIOLIME HA 1 Bu6miorexa [OK https://m.edsoo.ru/00adc28c
CKOPOCTh XHMUYECKOH PEAKIHU U MON0KEHUE XHMHIECKOTO PABHOBECHS

9 OKHCITHTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIIN 1 bu6morexa LIOK https://m.edsoo.ru/00adcade

10 Teopust 3neKTpoIMTHIECKOH Trcconnanui. CuibHbIe U cabble 1 BuGmiorexa LIOK https:/m.edsoo.ru/00adcd6s
IIEKTPOIHTHI

11 VloHHbIC ypaBHEHHS peaKiuii 1 Bbu6mrorexa LIOK https://m.edsoo.ru/00add448

12 Xumuyeckne csoﬁchBa KHCJIOT ¥ OCHOBAHHH B CBETE MPE/ICTABICHUN 00 1 Bu6miorexa LIOK https://m.eds00.ru/00add5d8
9NEKTPOIHTHYECKOH T CCONUALIIN
Xu i i it 00

13 muecKue CBOHCVTBa COJICH B CBETE [IPEACTABICHUH O 1 Bubmmorexa LIOK https://m.edsoo.ru/00add8b2
9NEKTPOIHTHYECKOH T CCONUALIIN

14 IMonsTHE O THAPOIIH3E COTEH 1 Bubmorexa LIOK https://m.edsoo.ru/00add9d4

15 OO000IICHAE U CUCTEMATU3aLNs 3HAHUIA 1 Bubmorexa LIOK https://m.edsoo.ru/00addd12

16 Ipaktudeckas padora Ne 1. «PermeHne 9KCIIepUMEHTATBHBIX 331D 1 1 Bubmorexa LJOK https://m.edsoo.ru/00addbfa
KontpomnpHas padora Ne2 mo Teme «IeKTpo. ecKasl TUCCOLMANHSL.

17 HIPOIBHAT PAOOT 10 TEME (IIEKTPOHTIIECKA AHCCOLHALIHL 1 1 Bubmmorexa LIOK https://m.edsoo.ru/00addec0
XHUMHYECKHE PEAKIHU B PACTBOPAX»

18 O61ast XapaKTepHCTUKA TaJI0reHoB. XHMHYECKUE CBOICTBA HA IIPUMepe 1 Bumiorexa LOK https://m.edsoo.ru/00addfe2
xjopa

19 Xnoposomopoz. ComnsiHast KHCIOTa, XUMHIECKUE CBOUCTBA, OTydICHHE, 1 BuGmiorexa LOK https://m.edsoo.ru/00ade104
IIpHIMEHEHHE
IpakTnaeckas padora Ne 2 o teme «IlomydeHue CONSTHOM KUCIOTHI,

20 . . 1 1 Bubmorexa [IOK https://m.edsoo.ru/00ade348
n3ydeHne e€ CBOUCTBY

21 Bbrunciaenus Mo ypaBHEHUSIM XUMHUYECKUX PEaKIUH, ecU OJHH U3 1 BuGmiorexa LIOK https://m.edsoo.ru/00adedss

PpeareHToB aH B n30BITKE
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22 O61ast xapakTepucTiKa 31eMeHToB VIA-rpynmst Bbu6mmoreka L{OK https://m.edsoo.ru/00ade64a
A .H &

23 MOTPOHHUI’ 16 MOZHHIALITH Cepl aXOtKHeHHe ceppLi e Bu6moteka ITOK https://m.edsoo.ru/00ade64a
COCIMHEHHUIT B Iprpose. XUMUUECKHE CBOHCTBA Cephbl

24 CepoBoopos, CTpoeHre, PU3HYECKUE 1 XUMHUYECKHE CBOTCTBA Bub6imoreka L{OK https://m.edsoo.ru/00ade802

25 Oxcuppl cepbl. CepHas KHCI0Ta, pU3MIECKUe H XUMUYECKHE CBOHCTBA, BuGmiorexa LIOK https://m.edsoo.ru/00adea28
IIPHUMEHEHHE
XHUMHYECKHIE PEaKIMH, JISKAIHE B OCHOBE IIPOMBIIIIICHHOIO CII0c00a

26 HOJIYYEHHSI CEPHOM KHUCIOTHL. XMMUYECKOE 3arPsI3HEHHUE OKPYIKAOLIeH Bu6imoreka LIOK https://m.edsoo.ru/00adec8a
Cpenbl COSANHEHUSIMH Cephbl

27 BhIunciieHre MacCOBOM JJOJIM BBIXO/IA POAYKTA PEAKIUH Bub6imoreka LIOK https://m.edsoo.ru/00adec8a
06 VA- LA

28 112 XapaKTCPHCTHK STICMEHTOB TPYHIEL A3OT, . Bubmoteka I{OK https://m.edsoo.ru/00adeea6
pacpocTpaHeHue B Ipupose, Gu3ndeckue i XMMHIECKUe CBOIMCTBA

29 AMMHaxk, ero GpU3NYECKHe U XMMUYECKUE CBOICTBA, IOTyIeHNE 1 BuGmiorexa LIOK https://m.edsoo.ru/00adf004
l'lpl/lMCHCH"C
ITpaxTuueckas paborta Ne 3 mo treme «IlonydyeHne aMMuaka, u3ydeHnue

30 . Bu6moteka LIOK https:/m.edso0.ru/00adf180
€ro CBOMCTB»

31 A30THas KUCIIOTA, €€ (PU3MUIECKHe U XUMUYECKHEe CBOMCTBA Bu6mmoreka [{OK https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUSI B KAU€CTBE MUHEPAIbHBIX

32 yao6penuid. XHMHYECKOE 3arpsA3HEHUE OKPYKAIOIISH CpeIbl bu6morexa LIOK https://m.edsoo.ru/00adf518
COCIMHECHUSMH a30Ta
[ .0

33 ochop. Oxena pocdopa (V) u pocdopras kucnota, dusiieckue u Bu6miorexa LIOK https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOITy4CHHE

34 Hcnonb3oBanue q)ocq)aTvos B KaU€CTBE MHUHEPAJIbHbIX Y100peHUi. BuGmiorexa LIOK https.//m.edsoo.ru/00adfc20
3arpsi3HeHHe NPUPOIHOH cpebl pochaTamu AHtps:/M. £ds00. ML acess

35 an?pou, PACIIPOCTPaHEHHE B IPHPOAE, PUHUCCKUE U XUMUUECKHE BuGmiorexa LIOK https://m.edsoo.ru/00adfd9c
cBoiicTBa

36 Oxcuibl yriaepoa, ux (pu3sn4eckKhe i XHMUYECKHE CBOICTBA. BuGmiorexa LIOK https://m.edsoo.ru/00adfebe
Dkonoruueckue mpobiieMsl, CBI3aHHbIe ¢ okcuaoM yriaepona (1V)

37 VronpHas KUCI0Ta U €€ COIH Bubmorexa LIOK https://m.edsoo.ru/00ae006¢

38 IpakTuueckas padora Ne 4 o Teme "Hon?'fqenne YIJIEKHCIIOTO Ta3a. Butmiorexa LOK https://m.edsoo.ru/00ae027¢
KadecTBeHHast peakiysi Ha KapOOHAT-HOH

39 IlepBoHaYaIbHbIC TOHTHS 00 OPraHMYECKHX BEIIECTBAX KaK O BuGmiorexa LIOK https://m.edsoo.ru/00ae054e
COCIMHEHHMSX YTiIepoaa

40 KpemHuii u ero coequHeHus Bubmmorexa [IOK https://m.edsoo.ru/00ae080a

a1 HpaKTPI‘{eCKa}i pabota Ne 5. Pemienue skcriepuMeHTaIbHBIX 33134 MO Bumiorexa LIOK https://m.eds00.ru/00ae0bf2
Teme «BaxkHeliIe HeMeTaIbl B UX COCANHCHHUS

42 KonTponbsHas padota Ne3 o teme «BaxkHel e HEeMETaJIIbI U UX Bumiorexa LIOK https://m.edsoo.ru/00ae0e18
COCTHHCHHUSD)

43 OO6miast XapaKTepHCTHKA XUMHYECKUX JIEMEHTOB — METAJUIOB. BuGmorexa LIOK https://m.edsoo.ru/00ae103e

Meranndeckas CBSI3b M METAJUTMYECKAS KpUucCTamIn4iecKkas peméTKa.
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®Dusnyeckne CBOWCTBAa METAJIIOB

XUMHYECKHE CBOWCTBA METAJLIOB. DJIEKTPOXUMHYECKHUIT Psilt

44 HaNpSKeHTH METAIIOB 1 bu6morexa [{OK https://m.edsoo.ru/00ae1156
O6ume crioco6sl nonyuenus: merauio. CruiaBsl. Berancienus mo
45 YPABHEHUSM XMMHYECKUX PEAKIIUIA, €CIIH OIMH U3 PEATEHTOB COAEPIKUT 1 bubmorexa [{OK https://m.edsoo.ru/00ae1156
puMecH
46 IToHsiTHE O KOPPO3HU METAILIOB 1 Bub6imoreka L{OK https://m.edsoo.ru/00ae1278
47 [lleno4nbIe METAILIBI 1 bubmorexa [{OK https://m.edsoo.ru/00ael4b2
48 OKCHIBI U THAPOKCHIBI HATPUS U KAJIHs 1 bubmorexa LIOK https://m.edsoo.ru/00ael4b2
49 1{en04HO3eMENBHBIE METAIIIBI — KaJbIMHA U MAarHUiA 1 bubmumoreka LIOK https://m.edsoo.ru/00ael15e8
50 Baxueiimie coeJuHeHNs KalbLs 1 bubmunoreka LIOK https://m.edsoo.ru/00ael15e8
51 O06001enye ¥ cucTeMaTH3alusl 3HAHHH 1
52 JKécTkocTb BOIBI M CLIOCOOBI €€ yCTpaHeH s 1 Bub6imoreka L{OK https://m.edsoo.ru/00ae1886
53 l'[paKmqecxfm pabota Ne 6 mo Teme "XKECTKOCTH BOABI U METOJIBI €€ 1 Bu6miorexa LIOK https://m.edsoo.ru/00aelae8
yCTpaHEeHHUsI D
54 ATFOMUHHUA 1 Bu6mumoreka [[OK https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCH/IA U THAPOKCHIA 1 Bu6imoreka LIOK https://m.edsoo.ru/00aelc64
56 Keneszo 1 Bu6muoreka [[OK https://m.edsoo.ru/00ae1d86
57 Oxcuppl, ruapokcuast u coiu xeresa (11) u xenesa (111) 1 bubmmoreka IIOK https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CHCTEMATH3AIUs] 3HAHUH 1
59 HpaKTI/I‘-ICCKaSi pabota Ne 7. Penienue s3kcriepuMeHTalIbHBIX 337134 1O 1 BuGmiorexa LIOK https.//m.edsoo.ru/00ae3de8
TeMe «BakHeHIie MEeTaIUIBI U UX COCTHHCHHSD)
BeI4uCIICHHS IO YPABHEHUSIM XUMUYECKHX PEAKLIUi, €CIU OJHH U3
60 peareHToB JaH B M30BITKE HIIH COACPIKUT IIPUMeEcH. BeranciaeHuns 1 Bubmorexa IJOK https://m.edsoo.ru/00ae1750
MaccOBOM JJOJIH BBIXO/IA IPOAYKTA PEaKIHK
61 O000111eHNE U CHCTEMATU3AIUs 3HAHUIA 1
62 KonTponbHas padora Ne4 o teme «BakHelne MeTauIbl M UX 1
COCIMHCHHSD
63 BemiecTBa i MaTepHaibl B IOBCEIHEBHOM KU3HH YETIOBEKA 1 Bubmmorexa LIOK https://m.edsoo.ru/00ae3f50
64 XuMudeckoe 3arpsi3HEHIE OKPYKAIOIIel Cpenbl 1 Bubmorexa IJOK https://m.edsoo.ru/00ae4270
65 PoJib XHUMHUH B PEIICHHN YKOJIOTHUCCKIX POBIeM 1 Bubmorexa IJOK https://m.edsoo.ru/00ae4270
66 PezepBHbiit ypok. O600IICHNE U CHCTEMATH3ALUS 3HAHHI 1 Bubmmorexa [IOK https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O600IICHNE U CHCTEMATH3ALHS 3HAHU T 1 Bu6morexa [IOK https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O600IICHNE U CHCTEMATH3AIHS 3HAHU I 1 Bubmorexa [IOK https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJHUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumust, 8 kinace/ Pymsuruc I'E., ®enpaman O.I'., Akunoneproe o61ectBo «M3narenscrso «IIpocsemienuey

* Xumust, 9 knace/ Pymsuruc I'.E., ®enpaman O.I'., AkironepHoe obuectBo «M3narenscro «IIpocsemienne»

METOJAUYECKHNE MATEPHUAJIBI JIS1 YUUTEJISA

Xumust. 8 kiace: yueOHUK. Uit 001ieo0pa3oBaTeNbHbIX. yupexaenuit / Pymsuruc I'. E.,

®enpaman @. I'. — M: «IIpocBenienune», 2019rox

Xumust.9 kiacc: yueOHHUK. 11t 001eodpa3oBarenbHbIX. yupexaenuii / Pynsutuc I'. E., @enbaman

®. I'. — M: «IIpocsemienue», 2019rox

http://lwww.chemnet.ru 'azera «Xumusi» u caiit 1s yuntens «51 uny Ha ypok xumun» http://him.1september.ru Exunas komtexkuus LIOP: TIpenmerHas
kosutekmus «Xumus» http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAyYHBIE SKCIIEPUMEHTHI: XHMHSL.

Komnexuust Poccuiickoro o6meo6paszoBatensHoro noprana http://experiment.edu.ru AJIXUMUK: caiir JI.IO. Anuk6eposoii http://www alhimik.ru
Bceepoccuiickast onuMnuaa MKOJIbHUKOB 110 XUMHU

http://www.chemistry.ru J[ucraninoHHast OJMMIIHAJA 10 XUMUH: TJIEKOMMYHHKALHOHHBINA 00pa30BaTEeIbHBIN IPOSKT

I P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'asera «Xumusi» u caiit 1ist yaurens «5 uny Ha ypok xumum» http://him.1september.ru Equnas komtekuust LLOP: Ipenmernas
kosutekuust «Xumusi» http://school-collection.edu.ru/collection/chemistry EctecTBenHo-HayYHbIE SKCIEPHMEHTBI: XUMHSI.

Kosuekuus Poccuiickoro o6uieobpa3soBarensHoro noprana http://experiment.edu.ru AJIXUMUK: caiit JL.IO. AnmkGeposoii http://www alhimik.ru
Bceepoccuiickas onuMnuaza MKOJbHUKOB 110 XUMUU

http://www.chemistry.ru lucranunosHast OJMMMIKMALA IO XUMHH: TEICKOMMYHHKALIMOHHBIH 00pa30BaTENbHBIN IPOSKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry {ucranunoHHbIe 3BPUCTHICCKUAE OIUMITHAIBI [T0 XUMHUHU

http://www eidos.ru/olymp/chemistry 3anumarensnas xumus http://www 104.webstolica.ru Knaccuduxarms XuMH4ecKiX peaxkiuii
http://classchem.narod.ru KouTpen — Xumust 1uist Beex: yaeOHO-HHPOPMALIMOHHBI caitT http://www. nanometer.ru OxaiiH-ClipaBOYHHK XHUMHYECKHX
anementoB WebElements http://webelements.narod.ru Iomysiprast GHOIHOTEKAa XHUMAYECKUX IIEMEHTOB

http://n-t.ru/ri/ps Caitr Alhimikov.net: yueGusie i cipaBousbie MaTepuains mo xumun http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «Bupryanshas xumudeckas mkonay http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK.py: caiit 0 xumuun

http://www.chemport.ru Xumudeckuit cepsep HimHelp.ru: yuaebusie u cipaBounsie matepuaist http://www himhelp.ru Xumus: Marepuansr «Bukumenum»
— cBoboaHoit sHnMKIoneann http://ru.wikipedia.org/wiki/Xumust Xumust 11t BCeX: HIUTIOCTPHPOBAHHBIC MAaTEPHAIIBI [0 00IIEi, OPraHUIecKOi i
neopranmdeckoit xumuu http://school-sector.relarn.ru/nsm Xumus u sxuzap — XX| Bek: HayIHO-IIOMYJIIPHBIN Ky PHAT
http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com LlIkxonpHUKaM O XUMHUH: CAUT XUMHIECKOro (pakyiapreta Aty

http://www chem.asu.ru/abitur DmekTpoHnast GHOIHOTEKA 10 XHUMHH U TEXHUKE






