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JU1s1 oOyvaromuxcs 8 — 9 kimaccoB



INOACHUTEJIBHAS 3AIINCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMBI OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalibHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumus» B 00pazoBaTelbHBIX opranu3anusx Poccutickoin denepamnum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYeHHS,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s13aTeIbHOE MPEAMETHOE COJIEpkKAHUE, MPeyCMaTpUBAET paclpeiesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIENseT KOJINYECTBEHHbIE
M KAQUYECTBCHHBIC XAapaKTEPUCTUKU COJACPKAHUSA, PEKOMEHAYEMYIO IIOCIEA0BATEIbHOCTD
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00YJarOIINXCsI, OMPEACIIIECT BO3MOXKHOCTH TIPEMETa JIst
peanuzanuu TpeOOBaHHM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHUI K pe3yabTaTaM 00ydeHUsI XUMUHU
HA YypOBHE IMeNedl W3ydeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JIEATETLHOCTH 00YYaIOIIETOCs TI0 OCBOECHUIO YYEOHOTO COJIEPIKAHMS.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MIPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOpMHUpyEeMble XUMUCH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOJIOTUUYECKON 0€30MacHOCTH, MPOOIEM 3APaBOOXPAHECHHUS.

N3ydenue xumun:

— CcIocoOCTBYeT pean3alii BO3MOXKHOCTEH MJIsi CaMOpa3BUTHUS M (DOPMUPOBAHUS KYJIBTYPhI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

— BHOCHT BKJIaJ B (JOPMHUPOBAHHE MBIIIJICHUS M TBOPYECKHX CIHOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB WX CAMOCTOATEIbHOM y4eOHOW JeATeNbHOCTH, OJKCHEPUMEHTANbHBIX H
MCCJIEIOBATENIbCKUX YMEHUM, HEOOXOAMMBIX KaKk B TIOBCEAHEBHOW JKM3HU, TaK U B
npodeccHOHaNBHOM NesTeNbHOCTH;

— 3HaKOMHUT CO CHEeIM(HUKON HAYYHOTO MBIIIIECHUS, 3aKJIabIBA€T OCHOBHI [[EJIOCTHOTO B3IJIsI/Ia
Ha €IMHCTBO MPHUPOJLI M UYEJIOBEKAa, SIBISETCS OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU
€CTECTBEHHO--HAyYHON TPaMOTHOCTH 00YYarOIINXCS;

— cnocobcTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TIPUPOJIC, K YEJIOBEKY, BHOCHUT CBOW BKJIAQJ] B DKOJOTHYECKOE OOpa3oBaHUE
00ydaromuxcs.

JlanHble HampaBJieHUST B OOYYE€HWHM XUMHH OOECIIEUMBAIOTCS CIEIU(UKON COIEp KaHUS
y4e0HOr0 TpeaMeTa, KOTOPBIA SIBISETCS TEJarormueckd aJanTHPOBAaHHBIM OTPaKEHHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHUE
00yJaroNMMHUCS CUCTEMBbl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHMUECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CtpykTypa coaepkKaHHsl MPOrpaMMbl MO XUMHH CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydenuto. CojaepraHue CKJIAAbIBACTCS W3 CHUCTEMbI MOHATHUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIMITY [OCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETHYECKUX MPECTABICHUN PA3HOTO YPOBHS!

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;



— IPEJCTaBICHUN 00 AIEKTPOTUTUUECKON AUCCOIUAIINH BEILIECTB B paCTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBINOJIHASL (DYHKIMU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyUYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHUIO U METOJlaM 103HaHus B HayKe. M3yueHue xumun
INPOUCXOIUT C TMpPHUBJICYCHHEM 3HAHUW H3 paHee M3YyYEHHBIX YyUYeOHBIX MPEIMETOB:
«Oxpyxatromuiit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU NPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JEATEIBHOCTH YEIOBEKA U KAaK OJHOIO
U3 KOMIIOHEHTOB MHPOBOW KYyJIbTYphl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B
IPUOOILIEHNH K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BELECTB M XUMUYECKUX pEaKluil, B
dbopMUPOBaHUM ¥ PA3BUTHH [MO3HABATEJIBHBIX YMEHUH M HUX TNPUMEHEHHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMJI OE3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B ITOBCEITHEBHOM JKU3HH.

[Ipy u3yuyeHMH XMMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUEHHE
MpPUOOPETN TaKKe LeH, KaK:

— (GopMHpOBaHHME HWHTEIIEKTYyallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K C€amMo00Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IMPHUHATHIO PELIEeHUH, CIIocOOHOM ananTHpOoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSIM KU3HU;

— HalpaBJIE€HHOCTb OOyuYeHHMs Ha CHCTeMaTHuYecKkoe MpHoOIIeHHe oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABATEJIbHOM  JNEATEIBHOCTH, HAyYHbIM METOAAM  II03HAHHA,
(GbopMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CTIOCOOHOCTEN K XUMUU;

— o0ecnedyeHrue YCIOBHMM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIUMUCS  OIbITa
pa3sHOOOpa3HOM AEATeNbHOCTH, O3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMIETEHIIH ), IMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (opmupoBanue o6me (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quciae YMEHU OOBSICHATh U OLIEHUBATD SIBIEHUS OKPY>KAIOLIET0 MHUpa, UCTONb3Ys 3HAHUS U
OMBIT, TOJYYEHHbIE IMpPH H3YyUYEHUU XMMHH, MPUMEHITh HX MPH PEUIeHHH MpoljeM B
NOBCEAHEBHOM XU3HU U TPYIOBOM JEATEIILHOCTH,

— (QopmupoBaHue y OO0yYarOmUXCsd T'YMaHUCTHUYECKUX OTHOIIEHHH, MOHMMaHMUA LEHHOCTH
XUMHUYECKHUX 3HAHUH JUIsl BBIPAaOOTKH SKOJIOTMUYECKU I€J1IeCO00pa3HOro MOBEIeHUS B ObITY U
TPYZOBOH JI€ATENBHOCTH B LIENAX COXPAHEHHUS CBOETO 370POBbsI M OKPYXKarOLIeH IPpUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIIMHU K 00yYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOIIO M CAaMOBOCITUTAHUIO HA
OCHOBE YCBOEGHMS OOIIEYETOBEYECKHX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ WISl ¥ HAMPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX JJIS M3YYEHUS] XMMUU HAa YPOBHE OCHOBHOTO OOIEro
obpasoBanusi, coctapiseT 136 gacos:

— B 8 kimacce — 68 4acoB (2 yaca B HEJIENIO),
— B9 kyacce — 68 JacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/bHbIE XMMHYECKHE TOHATHUS

[Ipeamer xumuu. Posib XuMuM B JKM3HU 4YelloBeKa. XUMHUS B CHUCTEME HayK. Tena M BellecTBa.
®dusnueckue CBOMCTBA BeHIECTB. ArperaTHoe cocTosiHHME BemiecTB. [loHsTHE O MeTojax IMO3HaHUs B
xumun. Yuctele BemecTBa U cMecu. CriocoObl pa3aenieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JeMeHTOB. [IpocTeie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTenbHAs aToMHass macca. OTHOCUTENbHas MOJEKyJspHas macca. MaccoBas
J10J11 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHNUU.

KonuuectBo BemectBa. Monb. MonspHas macca. B3anMocBsI3p KoaMdecTBa, Macchl M 4ucia
CTPYKTYPHBIX €IWHHMII BemecTBa. Pacu€Tel o popmynamMm XUMUYECKUX COCTUHEHUH.

®u3nuecKkue U XMMUYECKUE SIBJICHUS. XMMUYECKasl peakuuss U €€ MpU3HAKU. 3aKOH COXPAHEHHS
Macchl BEIIECTB. XHUMHYECKHe ypaBHeHUs. Kiaccuduramms XUMUYECKHX peaknuid (COeTHMHCHHS,
Pa3oKEeHHMS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCyAOH, mpaBuiiaMu paboThl B 1TaOOpaTOpUH U puéMaMu 0OpaIieHus
¢ JabopaTopHbIM O00OpYyJOBaHHWEM, H3y4YeHHE U OINUCaHUE (QHUIUICCKUX CBOHCTB 0OpPa3IoB
HEOPraHMYECKUX BellecTB, HabmoaeHue ¢u3nueckux (TUIaBIeHHE BOCKA, TasHUE JIbAa, pacTUPaHUE
caxapa B CTYIIKE, KHTICHUE U KOHJICHCAILIHS BOJbI) U XUMHUYECKUX (TOPEHHE CBEUH, TPOKATUBAHUE MEIHON
MPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIOTOW) SBJICHWI, HaONIOJeHHWE U OIMCaHUE MPU3HAKOB
IPOTEKaHUsI XUMUYECKUX PeaKlMi (pa3okeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (I1) mpu HarpeBaHuM, B3aMMOEMCTBHE KeJie3a C pAaCTBOPOM COIU
meau (II), uzydyenue crocoboB pasaeneHus cMeceii: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BHIIAPUBAHUE,
TUCTHIUIAIMS, XpomaTtorpadus, mpoBeJeHHE OYMCTKH TMOBAPEHHOW CONM, HAOMIOJACHHE U ONMUCAHHE
pe3yNbTaToOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MacChl, CO3JaHHUE Mojenen
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIeCTB

Boznyx — cmeck razos. CoctaB Bozayxa. Kuciaopon — anemeHT u npocroe BeniectBo. Haxoxnenue
KHCJIOpOJia B MPUPOJE, PU3NUYECKUE U XUMHUUYECKHEe CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenne
kucnopona. CrmocoObl TOTy4YeHHS KHUCIOpOJa B JIA0OpATOPUU W MPOMBIIIIEHHOCTH. KpyroBopot
Kucaoposia B mpupojie. O30H — ajuioTpornHas MoaupuKalus KUCIopo/a.

TemoBoit  3pdeKT XUMUYECKOM  peakluH, TEPMOXUMHUYECKHE ypaBHEHHUS, DOK30- U
SHAOTEPMHUUYECKHE peaklMU. TOIUIMBO: yrojib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHJIEHUE NMapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Bojopoja B mpupoje, (pu3nyueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. KUCIoThI U comm.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XMMUYECKUM ypaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachllieHHbIE 1 HEHACHIILIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBas [0Js BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBoicTBa BoJbl. OcHOBaHuA. Poib pacTBOpOB B NMPHUPOAE U B KU3HHU 4YeloBeka. KpyroBopoT BoIbI B
pUpo/ie. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccugpukanuss  Heopranmdyeckux — coenmHeHwil.  Oxcuapl.  Knaccupukamuss — OKCHIOB:
coyieoOpasyromniiue (OCHOBHBIC, KHCIOTHBIC, amM(pOTepHBIC) H HecosneoOpasyromue. Homenknarypa
oKcua0B. DU3HUECKHUE U XUMUYECKUE CBOMCTBA OKCUIOB. [losyyeHne OKCUIoB.

OcHoBanus. Knaccudukaruss ocHOBaHWHN: METOYN W HEPACTBOpHMBIC OcHOBaHUsA. HoMeHkmaTtypa
OCHOBaHUM. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyueHre OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinoT. Ou3ndeckue U XMMHUYECKHE CBOMCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyuenue kucnor.



Conu. Homenkiarypa coneit. @u3ndeckue 1 XMMUYECKHE CBOMCTBA colieil. [lomyuenue comnen.

I'eneTndeckas CBA3b MEXKIY KJIACCAMU HEOPIaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpE/ACICHUE COJEpXKaHUS KHUCIOpoJa B BO3JAyXe, IOJy4YeHHE, COOHpaHHe,
pacro3HaBaHHE U U3y4YEHHE CBOICTB KHCIOpO/a, HAOIIOACHHE B3aUMOICHCTBHS BEIIECTB C KUCIOPOJIOM
Y YCJIOBMSI BOSHUKHOBEHHUS U IPEKpalLIeHMs] TopeHus (1okapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHIOB U
OMKMCAaHHWE HUX CBOICTB, MOJy4YyeHHE, COOMpaHUe, pACllO3HABaHWE U H3Y4YEHHE CBOWMCTB BOJOpPOJA
(ropenne), B3aumopeiictBue Bogopoaa ¢ okcuaoMm Menu (II)  (Bo3MOXHO  HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), HaOJt0ieHne 00pa310B BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOCHHOCTEM
pacTBOPEHHUS BEILECTBC PaA3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE DPACTBOPOB C ONPEAEIEHHOU
MacCcOBOH J10Jiell pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJIBI C METa/llaMu (HATPUEM U KaJbIHEM)
(BO3MOXHO HCIIOJIb30BAHME BMJIEOMATEPUAIIOB), MCCIEN0BaHUE OOpa3lO0B HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB, HAOIOJCHHE M3MEHEHHS! OKPACKH MHAWKATOPOB B PAaCTBOPAX KUCIOT U IIEIOYEH,
u3yueHue B3aummojencTeus okcuaa menu (II) ¢ pacTBopom cepHOM KHCIOTBI, KHCIOT C METaljlaMH,
peakuuil HeUTpaau3alum, NoJy4eHHe HEPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO METaJlla IPYTUM
U3 pacTBOpa COJIM, PELICHUE IKCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BaxHelue KJ1acChl HEOPraHUYECKUX
COEIMHEHUI.

Hepuoauveckuii 3axkon u Ilepmoamyeckasi cucrema xumu4yeckux iementos /. H.
MenpaeneeBa. CrtpoeHne aroMoB. XHMHYeCKasi CBf3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBrle TMOMBITKH KiaccU(UKAIMM XUMHYECKUX 3JeMEeHTOB. lloHATHE O Tpymnmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAUIbl, TAJIOT€Hbl, MHEPTHHIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUIAPOKCH/IBL.

Ilepnonnueckuit 3akoH. llepnoamueckas cucrema xumumyeckux syeMmeHtoB [I. M. MeHnneneesa.
Kopotkonepuonnas u anmuHHonepuoHast Gopmel [lepronndeckoil cucteMbl XUMUUYECKUX 3JIEMEHTOB /.
N. Menneneesa. Ilepuoaer u rpymnmsl. @PU3MYECKUN CMBICI NOPSAIKOBOTO HOMEPA, HOMEPOB Meproaa U
CPYIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX szep. M3otombl. DnexTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0osyouek atomMoB nepBbIX 20 xumuueckux asneMeHToB Ilepumonuueckoit cuctemsl J[. M. Menneneesa.
XapakTepucTUKa XUMHUYECKOIO 3JIEMEHTAa MO ero mnojoxkeHuto B Ilepmommueckoir cucreme [I. U.
Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajauyca aTOMOB XHMHMUYECKHUX DJEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOIAM.

3nauenue Ilepmonnueckoro 3akoHa u Ileproanueckol CHUCTEMBI XMMHUYECKHUX 3JIEMEHTOB JUIsS
pa3BUTHA HayKu U npaktuku. [. . MenzaeneeB — yd€HbIN U Tpak1aHNH.

Xumudeckasi cBsi3b. KoBasieHTHast (MOJsipHAs W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHIIATEIEHOCTH
XUMUYECKUX IEMEHTOB. FIOHHasA CBs3b.

Crenenp okucneHus. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccsl OKUCIEeHHS U
BOCCTaHOBJIEHMsI. OKMCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3lloB BEILIECTB METAVIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHAA LIMHKA C
pacTBOpamMu KHCIOT WM IIEJIOYEH, MPOBEACHHUE OIBITOB, WJUIFOCTPUPYIOIIMX IMPUMEPBl OKHCIUTEIBHO-
BOCCTaHOBUTEINIbHBIX peakIfii (ropeHue, peakliuy pa3aokKeHus, COeTUHEHHS).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXNnpeaMETHBIX CBSI3€d NPU HM3YYEHMHM XMMHHM B 8 KJIACCE OCYILIECTBIISIETCA YEpE3
HCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyUHbIX MMOHATHH, TaK U MOHATHH, SBJISIOMUXCS CHCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OO01ue ecTeCTBEHHO--HAYYHbIE MOHSTHS: Hay4yHbIH (akT, TUmore3a, TEOpus, 3aKOH, aHaJM3,
CHHTE3, KJaccu(uKalus, NEPUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, HW3MEPEHUE,
MO/IEJIb, SIBIICHHE.



®du3nka: Marepusi, aToM, 3JEKTPOH, POTOH, HEUTPOH, UOH, HYKJIUA, U30TOIbI, PaJUOAKTUBHOCTb,
MOJICKYJIa, AJIEKTPHUUECKUI 3apsl, BELIECTBO, TENO, OO0BEM, arperarHoe COCTOSHHWE BEIIeCTBa, ras,
buznyecKkue BeIUMYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, IIaHEeThl, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAEeMBbIe,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonnueckuii 3akoH. I[lepuonuueckas cucrema xumuuyeckux snemeHToB J[. M. Menneneena.
CrpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHMM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, Kallusl, KalbUUsi M HMX COCAUHEHUHM B COOTBETCTBHUM C TIOJIO)KEHHUEM HIIEMEHTOB B
[Iepuoanueckoii cucTteMe U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbl XUMHUECKOW CBA3U. THUIIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus m HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSILIUXCSA K  pa3IMYHbIM  KJjlaccaM HEOPraHMYECKUX COEJMHEHUH, TEeHETUYecKas CBs3b
HEOPraHUYECKHUX BEILIECTB.

Knaccupukamuss XUMAYECKHX pEaKIUid 10 pPa3JIMYHBIM TpU3HAKaM (10 YHUCITy M COCTaBy
YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIoBOMY 3(PdeKTy, MO HM3MEHEHUIO CTETEeHEH OKHCICHUS
XUMHYECKHUX 3JIEMEHTOB, II0 OOpaTUMOCTH, IO YYacTHUIO KaTaju3aropa). DK30- U DHAOTEPMUYECKUE
peaklny, TePMOXUMHUECKUE YPABHEHHUS.

[Tonsatne o ckopocTH xumHuUeckoi peaknuu. [lonstne 00 00paTUMBIX W HEOOPATHMBIX
XUMHUYECKHX peakiusax. [IoHsATHE O TOMOTeHHBIX M TeTeporeHHbIX peakuusx. llonarne o kartanumse.
[lonsiTne o0 XmMuyeckoM paBHOBecuU. DaKTOpHI, BIUAIOINIME HAa CKOPOCTh XMMHMYECKOM pEakIuu M
MI0JIO’KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMH,  AJIEKTPOHHBIH  OalaHC  OKHMCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHUE YPAaBHEHNN OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKLIUN C
MCIIOJIb30BaHUEM METO/a JIEKTPOHHOr0 OanaHca.

Teopus 2IIEKTPOINTUYECKON TUCCOLMALUU. DJIEKTPOIUTHI M HEXJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOIMAIMK BEIIECTB C Pa3jIMYHbIMU BUAAMH XUMHUYECKOW cBsi3u. CTeneHb AMCCOIUAIINH.
CusbHble U cllabble 3JEKTPOIUTHI.

Peakuyn noHHOro oOMeHa. YcIoBUS NPOTEKaHUS peakUMid HMOHHOrO OOMEHa, IOJHBbIE U
COKpalEHHBIE HWOHHBIE YpaBHEHHUs peakiuil. CBONWCTBa KHUCIOT, OCHOBAHMW WU COJIEH B CBETE
MIPEICTABICHUN 00 SJEKTPONUTHYECKON auccormaiui. KadecTBeHHbIe peaknuu Ha WMOHBL [loHsATHe o
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIJIOB U
HeMeTaJUIoB (rpaduta M anmasa), CIOXKHBIX BELIECTB (XJIOpHa HATpUsl), UCCIIEOBAaHHE 3aBUCUMOCTU
CKOPOCTM  XUMHMYECKOW  peakuud OT BO3ACHUCTBUS  Pa3lIMYHbIX  (PAKTOPOB,  HCCIIEIOBAaHUE
3JIEKTPOIPOBOHOCTH PAaCTBOPOB BEIIECTB, IMpoOIEcca JIUCCOLMALMM KHUCIIOT, IIelo4Yel u cose
(BO3MOKHO HCIOJB30BaHHWE BHUIEO MATEPUAIOB), MPOBEAECHUE ONBITOB, WIIIOCTPUPYIOMIMX MPHU3HAKH
MPOTEKAHUsI PeaKIuii MOHHOTO oOMeHa (0Opa3oBaHHME OCaJKa, BBIJEICHHE Tra3a, 0O0pa3oBaHHWE BOJIBI),
OMBITOB, WJUTFOCTPUPYIOLUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peaklUuil (TOpeHne, peakiu
pa3ioKeHusl, COEIMHEHHs), PACIO3HABaHWE HEOPraHMYECKHX BEIIECTB C IMOMOUIbI0 Kau€CTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

Hemeranibl U X COeAUHEHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHMS AaTOMOB, XapaKTEPHBIC CTENEHH
okucnenus. CtpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMUMHYECKHUE CBONCTBA
Ha IpUMepe Xjopa (B3auMOJIEHCTBUE C METAJUIAMH, HEMETAJIJIAMH, 1en0o4aMu). XsopoBoaopos. CosnsHas
KHMCJIOTAa, XMMHUYECKHE CBOWCTBA, IMOJy4Y€HUE, NpUMEHEHHue. JlelicTBHEe Xjopa M XJIOpPOBOJOPOJa Ha
OpraHM3M 4YesoBeka. BakHelne XI0puabl U UX HAXOKIEHHUE B IPUPOJE.



OO6mas xapakTepucTuka 1eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
crerieHu okucieHus. CtpoeHne U (U3MYECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHCIOPOJAa M CEpPHI.
AmnoTponHble MoIuM(UKAIMK KHCIOpOAa W cephl. XuUMHUYeckue cBoicTtBa cepbl. CepoBomopos,
cTpoeHue, (u3nyeckne M XUMHUYeCKHe CBOHCTBA. OKCHIBI Cepbl KaK NPEACTABUTENM KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE M XMMHUYECKHE CBOMCTBA (0OILIMEe Kak MpeacTaBUTENs Kiacca
KUACJIOT W crenuduueckue). XUMUYECKUE PEakIUH, JIe)KAl[Me B OCHOBE MPOMBINUIEHHOTO Crocoda
noJlyuyeHus: cepHoil kuciothl. [Ipumenenue cepHoil kucinoTbl. ConM CEpPHON KHUCIIOTHI, KaueCTBEHHAs
peakuus Ha cynbdaT-uoH. HaxoxkmeHnue cepbl U €€ coelMHEHU B mpupoje. XUMHUECKOe 3arpsi3HEHUE
OKpYXaroIlei cpelbl COCAMHEHUSIMH cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro MpeI0TBPAIICHUS.

OO6mas xapakTepucTuka 3meMeHToB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIIEHHUS. A30T, paclpoCTpaHEHHE B MNpUpOAe, (U3UYECKHE W XUMHUECKHE CBOWMCTBA.
KpyroBopor a3ora B mpupoje. AMMHUAakK, ero (pu3nMveckrue M XUMHUYECKHE CBOMCTBA, MOJIy4YeHUE U
npumeHerne. Comu aMMOHMS, WX (U3MUYECKHUE M XUMHUYECKHE CBOMCTBA, NMpuMeHeHHne. KadecTBeHHas
peakiusi Ha MOHbI aMMOHUsS. A30THasl KUCJIOTa, €€ moilyuyeHue, pU3NYecKue M XUMUYECKUE CBOMCTBA
(oOme Kak MpeacTaBHTENs Kiacca KUCIOT M crnenupuyeckue). Vcmonap3oBaHWe HHUTPATOB U COJEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX yA0OpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKpY’Kalolel cpeabl
COECIMHEHUSIMU a30Ta (KUCJIOTHBIE JO0XKIW, 3arpsA3HEHHE BO3Ayxa, NMOuYBbl U BoaoéMoB). dDocdop,
amnorponnble Mogudukanuu docdopa, pusmdeckue u xumuueckue cpoiictBa. Okcun ¢ocedopa (V) u
docdopHas kucinora, GpuMUIECKHe U XMMHYECKHE CBOWMCTBa, moirydeHue. Mcmonp3oBanue ¢ocharor B
KayeCcTBE MHUHEPAIbHBIX YA0OpEHUH.

OO6mas xapakrepucTrka 35eMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHEIC
CTETIEHU OKHUCIEHHs. YTIIEpOA, aJUIOTPONHbIe MOAM(UKALINY, PaCIPOCTpaHEeHHEe B Ipupoae, pusnyeckue
U xumuueckue cpoicTBa. Azacopouusa. Kpyrosopor yriepoma B mpupone. Okcuisl yriepoja, HUX
¢u3nueckne MU XMMHUYECKHE CBOMCTBA, JIEHCTBME HA >KMBBIE OPraHU3MBI, MOJTy4YEHHE U TPUMEHEHHE.
DKojoruyeckue npobiieMsbl, cBsi3aHHbIE ¢ OkcujoM yriepona (IV), runoresa rmo0anbHOro MOTEIIEHUS
KJIMMaTa, HapHUKOBBIN 3P eKT. YroapHas KUCIOTa U €€ COIM, UX (PU3NYEeCKHe U XUMHUYECKUE CBOMCTBA,
nosiyueHue u npumeHenue. KauectBeHHas peakius Ha kapOoHaT-vOHBI. Vcmonb3oBaHue KapOOHATOB B
OBbITY, METUIIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3sIHCTBE.

[TepBoHauyampHBIC TOHATHS 00 OPraHUYECKHUX BEUIECTBAX KaK O COCNMHEHUSIX yriiepoaa (MeTaH,
9TaH, ATUJIEH, alleTUJIeH, 3TaHOJ, INIMIEPUH, YKCYyCHas KuciioTa). [IpupogHble HCTOUHUKHU YTIIEBOI0POJIOB
(yroiab, mnpupoAHbIi Tra3, HE(PTH), NPOAYKTHl HMX IMepepaboTku (O€H3uMH), HUX poib B OBITY U
OpOMBIIITIEHHOCTH. [IoHATHE 0 OHOJIOTHYECKH BaXKHBIX BEILECTBAX: JKUpax, Oeskax, yriieBojax — M MX
pOJIU B )KM3HU YeoBeKka. MaTepraabHOE €AMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COSAMHEHUH.

KpemHuui, ero ¢usnyeckne u XMMHUYECKHUE CBOICTBa, moiyyeHHe W mpumeHeHue. CoenuHeHHUs
KpemHusi B mnpupozae. OO6mue mnpexacraBieHuss o0 okcuae kpemHus (IV) um kpemMHHEBOH KHCIIOTE.
CunMkartel, X HMCIIOJIB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepUalIb:
KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, xkene300eToH. [IpobmeMbl 0Ge30MacHOTO  MCIOJIb30BaHUS
CTPOUTENBHBIX MaT€pPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKMX BEIECTB, CBOMCTB COJSIHOM KHCIOTBHI, MpOBEIEHHE
Ka4eCTBEHHBIX pEaKIHWid Ha XIJIOPWA-WOHBI W HAONIOJEHHE TMPHU3HAKOB WX TPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKue W XHMHUYECKHE CBOWCTBA TaJIOTEHOB M HUX COEIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE  BHJIEOMATEpPHANIOB), O3HAKOMJIEHME ¢ o0pasllaMd XJOPUAOB  (TaJIOT€HU[OB),
O3HaKOMJICHHE C 00pa3lamMu cepbl U €€ COCTUHEHUSIMHU (BO3MOKHO HCIOJIb30BAHUE BUAECOMATEPHUAIIOB),
HaOJI0/IeHue Tpoliecca OOYIJIMBaHMS caxapa IMOJA JeHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHUCIOTHI,
U3yueHNe XUMHUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI, IPOBEJCHUE KAYeCTBEHHON peakluy Ha
cynbdar-uoH U HaONIOICHHWE TpU3HAKa €€ MPOTeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOWCTBAMU
a3ota, Gocdopa u UX coeAUHEHHNH (BO3MOKHO HCIOJIb30BAHNUE BHICOMATEPUANIOB), 00pa3liaMy a30THBIX
u (ochopHbIX ymoOpeHui, MmoiaydeHue, cOOMpaHHWe, pacliO3HABAaHWE W HM3YyYCHHE CBOMCTB aMMHaKa,
IpOBE/ICHUE KadeCTBEHHBIX pPEaKUWi Ha HMOH aMMOHHS W (ocdaT-mOH U H3y4YEeHUE MPU3HAKOB HX



MPOTEKAHUs, B3aUMOJICUCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeIbl0  (BO3MOYKHO
UCTIOJIb30BaHUE BHJICOMATEPUANIOB), M3yUYE€HUE MOJETCH KPUCTAJUIMYECKHX PEHETOK aiMasa, rpadura,
¢bynnepeHa, 03HaKOMIIEHHE € MPOLIECCOM a1COPOLIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM IpPOTHBOra3a, MolydeHue, coOupanue, paclio3HaBaHUE M M3yYCHHE CBOWCTB YIJIEKHCIOTO
rasa, IpOBEJCHHE KAUeCTBEHHBIX peaklUi Ha KapOOHAT M CUIIMKAT-MOHBI M H3yYeHUE MPHU3HAKOB UX
IPOTEKaHUs,  O3HAKOMJIEHHME €  NPOAYKIMEH  CHJIMKATHOM  INPOMBIIIJICHHOCTH,  pELICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHelnme HeMeTaibl U UX COSAMHEHUS.

MeTtasiibl M MX COeUHEHUS

OO0mmas XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HX TOJOXKEHUS B
[Tepuoanueckoit cucreme xumuueckux snemeHToB Jl. M. MengeneeBa u crpoenust atomoB. CTpoeHue
MeTauioB. MeTauimueckasl CBsi3b M METAJUINYECKasl KPUCTAIUIMYECKash PEeIETKA. DJIEKTPOXUMUYECKUN
psAA HanpsokeHMH MeTaioB. DuU3MUecKMe M XUMHYECKHE CBOicTBa MeramuioB. OOmme crnocoObl
nosydyeHus: MetajuioB. [loHsATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UH.
Cnnagsl (CTalib, 4yTr'yH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIILIIEHHOCTH.

[[{enounble MeTayibl: moJjiokeHue B llepuogmyeckoil cucreMe Xumuueckux sneMeHToB J[. U.
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUE B npupoje. dusnueckre 1 XMMHUUECKUE CBOMCTBA (Ha
npuMmepe HaTpus U Kanus). OKCUIIBI U TUAPOKCUABI HATpHs U Kanud. [I[puMeHeHne menoYHbIX METaJIOB
Y UX COCIUHECHHII.

[[{enouHo3emMenbHbBIE METANIBl MArHUW W Kaiblui: mojoxxeHue B llepumonnueckoir cucreme
xuMH4eckux 35eMeHToB . 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXKI€HUE B Ipupoe. Puznueckue
U XUMHYECKHE CBOMCTBA MarHus W Kajiblus. BaxHeimme coequHeHHs KaibIus (OKCHJ, TUAPOKCHUI,
conm). KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: onoxenue B Ilepuonnueckoit cucreme xumuueckux sneMenToB /. 1. Menneneesa,
CTpOCHHE aToMa, HaxOoXAeHWe B mpupone. DPU3NYECKHE U XUMHUYECKHE CBOWCTBAa AFOMHUHHUSL.
AmMdoTepHbIe CBOMCTBA OKCHIA U TUIPOKCHUIA ATFOMUHHUSL.

Kene3o: nmonoxenue B Ilepuomnueckoit cucreme xummyeckux snemeHToB . M. Menneneena,
CTPOECHHME aTOMa, HaxoXKJeHue B mpupoae. duznueckue U XMMHUECKHE CBOMCTBa »kene3a. OKCUbL,
ruapokcuabl ¥ conu xenesa (I11) u xxenesa (I11I), ux cocras, cBOMCTBa U MOIy4YEHHUE.

Xumuueckuii IKcnepumenn.

O3HAaKOMJIEHHE C oOpa3laMu METauIoB M CIUIaBOB, MX (U3NYECKUMHU CBONCTBAMH, H3Y4YECHHE
pe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJb30BAHUE BHUIEOMATEPUAIOB), OCOOCHHOCTEH
B3aMMOJICMCTBHSI OKCHJa KaJlblIUsl M HATPUS C BOAOW (BO3MOKHO HCIOJb30BAaHUE BUIEOMATEPHUAJIOB),
UCCIIeIOBAaHME CBOMCTB JKECTKOM BOJBI, Ipollecca TOpeHHs XKele3a B KHUCIOpoAe (BO3MOXKHO
WCITOJIb30BAaHNE BHICOMATEPUAIOB), TPU3HAKOB MPOTEKAHUsI KAYeCTBEHHBIX PEAKIIMi HA MOHBI: MarHus,
KaJbIusl, allOMUHUS, UHKA, xene3a (I1) u xenesa (II1), mequ (II), HaGmroieHNe U OMKCaHKE MPOIIECCOB
OKpalllMBaHUs TUJIJAaMEHW HMOHAMHM  HATpHUs, Kajdusg MW Kajblusd (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIeIOBaHEe aM()OTEPHBIX CBOMCTB TUAPOKCHIA aTIOMUHUS U TUAPOKCUIA LIUHKA,
pelIeHre YKCIIepUMEHTAIbHBIX 3a7a4 1o TeMe « BajkHelrie MeTamibl U UX COeTUHEHUS».

XuMus M OKpyKamLias cpeaa

BemectBa 1 MaTepuasnbl B MOBCEIHEBHOM JKM3HH 4esloBeKa. be3omnacHoe MCIoyib30BaHNE BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBas moMoIs Ipu XUMHUECKUX 0XKOTaX U OTPABICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpyXKarollel cpeabl (mpedenbHas JOMyCTHMas KOHIIEHTpAIus
Beriects, ganee — [1/IK). Pons xuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHne 00pa3IoB MaTepHANIOB (CTEKIIO, CIUIaBhl METAIIJIOB, MTOJIMMEPHBIC MAaTEPUAITBI).

Meostcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeaAMETHBIX CBSI3€M MPU U3YYCHUU XMMHUHM B 9 Kjlacce OCYLIECTBISETCS 4epe3
MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.



OO61re ecTeCTBEHHO-HAYUYHbIE TOHTHS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJIacCU(UKaIs, TePUOAUIHOCTh, HAOIIOJCHHUE, JKCIIEPUMEHT, MOJCIUPOBAHUE, M3MEPEHUE, MOJICIb,
SBJICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MaTEPUATIBL.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIEKYJa, OJJICKTPUYECKUN 3apsii, NPOBOJHUKH, MOJYNPOBOJHUKU, AUDICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHWE BeEHIeCTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJJIMYECKasi pelI€TKa, CIUIaBbl, (U3UYECKUE BEIMYMHBI, €IUHHUIIBI H3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHILE.

buonorust: ¢orocunres, npixaHue, Ouocdepa, 5SKocUCTeMa, MHUHEpalbHbIE YI0OpEeHMUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHBIE MOPOABI, IOJIE3HbIE HCKOMAEeMBbIE,
TOIUIUBO, BOJHBIC pecypchl.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOT'PAMMBLI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE Pe3yJIbTaThl OCBOCHMS IPOTrPaMMbl OCHOBHOI'O 00ILIEro 00pa3oBaHUsl JOCTUTAIOTCS B
XoJe O0y4yeHMs] XUMHHM B €AMHCTBE y4yeOHONW M BOCHMUTATEIbHOW JAEATEIBHOCTH B COOTBETCTBUU C
TPaZULUOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBEHHBIMH LI€HHOCTSIMH,
NPUHATHIMU B OOILECTBE MPaBHJIAMH U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHA U COLMATM3ALMH 00yUYaIOIIUXCSL.

JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
IO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACUIMPEHUE OIBITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM 4HCIIE B
YacTH:

1)naTpuoTHYECKOro0 BOCIMTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U Hay4YHOMY
HACJIe/INI0, IOHUMaHMs 3HaYeHUs1 XMMUYECKOM HAayKU B KM3HHU COBPEMEHHOI'0 OOILIECTBA, CIIOCOOHOCTH
BJIAJETh JOCTOBEPHOH MH(OpPMALMEH O TEpeIoBBIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOH W
OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00 YyCTpoiicTBE MHpa U OOIIECTBA;

2)rpaaaHCKOro BOCIIUTAHUS:

IIPEJICTABICHNS O COLIMAJIBHBIX HOPMAax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOILIEHUMN B KOJUIEKTHBE,
KOMMYHUKATUBHONW  KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIeI0BATEIBCKOM,
TBOPYECKON M IPYTUX BUAAX JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH
IpU BBINOJIHEHUHM Y4YeOHbIX, IO3HABATEJbHBIX 3a/a4, BBIIOJHEHUM XUMHUYECKHUX OSKCIIEPUMEHTOB,
CO3/IaHMM yUYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAaHMIO M B3aMMOIIOMOILM B IpOLECcCEe ITOM
y4eOHOW N1eATeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IOBEJEHHE M IOCTYIKHM CBOMX TOBApHUILEH C
MO3UIMY HPABCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEICTBUIN TIOCTYIKOB;

3)11eHHOCTH HAYYHOI'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XMMHMUYECKOW PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU M COCTABISIOLIME OCHOBY JJI IOHMMaHUS CYLUIHOCTH Hay4YHOU
KapTUHBl MHUpPA, NPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS HPUPOABI, B3aUMOCBS3AX
YyeJioBeKa ¢ MPUPOIHON cpesioi, 0 poJiM XMMHH B TIO3HAHUU ATHX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAlpaBJIEHHbIE HA MTOJyYE€HHE HOBBIX 3HaHUH MO XUMHH, HEOOXOAUMBbIE
JUIsl OOBbsICHEHMsI HaOJI0AaeMbIX TIPOLIECCOB U  SBJIEHUH, IO3HABaTENbHON, HMH(YOPMALIMOHHOW H
YUTATEJIbCKOM KyJbTYyphl, B TOM YHCII€ HABBIKOB CAaMOCTOSATENbHON pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOU, JOCTYIHBIMU TEXHUUYECKUMHU CPEJICTBAaMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYeHHI0O M TIO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM00Opa30BaHMIO, TPOCKTHOW H WCCIIENOBATEILCKOM JCATEIBPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHs 00y4eHUS B JJIbHEHILEM;

4)¢opMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHE ILIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOLIEHMS K CBOEMY 3/10POBBIO, YCTAaHOBKH Ha
3/10pOBbI 00pa3 >KM3HH, OCO3HAHWE TMOCJIEICTBUNH M HENPUATHE BPEIHBIX NMPUBBIUEK (YNOTpeOIeHUs
QJIKOTOJIs1, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBHil O€30MacCHOCTH NMpU 0OpallieHNH
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpPEC K MPAKTHUECKOMY M3yUEHHUI0 Mpodeccuii 1 TpyAa pa3InyHOro pojia, yBaXKeHUE K TPYAY U
pe3ysibTataM TpyAOBOH NEATENbHOCTH, B TOM UYHMCIIE HA OCHOBE NPUMEHEHUS NMPEAMETHBIX 3HAHWUH IO
XMMHH, OCO3HAaHHBIA BbIOOp MHIMBHYaJbHONH TPAEKTOPUU MPOAOIDKEHHS OOpa3oBaHHUs C Y4ETOM
JUYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHEemHON MNpo(ecCHOHATBHOW JAEATENBHOCTH M Pa3BUTHA HEOOXOAUMBIX YMEHHUH, TOTOBHOCTb
a/IalITUPOBAThCS B MPO(ECCHOHANBHOI cpee;

6)3K0JI0THYeCKOro BOCIIMTAHUA:



9KOJIOTHYECKH 1IeJIeco00pa3Hoe OTHOIIEHHE K MPUPOJAE KaK MCTOYHUKY KM3HU Ha 3eMile, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMAHUE IEHHOCTH 3J0POBOrO M 0€30macHOro o0pas3a >KW3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MUYECKOMY M IICUXHYECKOMY 370POBBIO, OCO3HAHUE LEHHOCTU
coOuofieHust TpaBuWi OE30MacHOTO MOBEIEHHs HpU paboTe C BEIIECTBAMH, a TaKKe B CHUTYaIHsX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIFOJIEH;

CHOCOOHOCTH TPHUMEHATh 3HAHMA, TONyYaeMble NPU M3YYCHUH XUMHH, JJIS pEIleHUs 3anaad,
CBSI3aHHBIX C OKpY)Kalollled MPUPOIHON Cpeloi, AJs MOBBIILICHUS YPOBHS SKOJOTHYECKOW KYJIbTYPHI,
OCO3HAHMS TJIOOATBHOTO XapakTepa HKOJOTHYECKUX MpOoOJIeM M IyTed HX pemeHHs IMOCPEICTBOM
METOJIOB XUMHUH, SKOJOTMYECKOIO MBILIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B I103HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX PpE3yJNbTAaTOB  BBIICISIOT 3HAauYMMbIe i1 (DOPMUPOBAHHS
MHUPOBO33pEHUs 00IIeHaAYyYHbIEe MOHATHUS (3aKOH, TEOpHsl, IPUHIIUI, TUNOTE3a, (HaKT, cucTema, mpoliecc,
OKCHEPUMEHT U JPYyToe.), KOTOPHIE HCIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX INpenMeTax M
MO3BOJIAIOT HA OCHOBE 3HAHUN M3 3TUX MpPeIMeToB (hOPMHUPOBATH MPEJICTABICHHUE O IEIOCTHOW HAYyYHOU
KapTHHE MHpa, W YHHUBEpCaJlbHbIe Yy4yeOHBbIC JCHCTBHS (IIO3HABATEIbHBIE, KOMMYHHKATHBHBIC,
PEryJATUBHBIE), KOTOpble o0ecnednBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIILHOMY
TUTAHUPOBAHMIO U OCYIIECTBICHHUIO YICOHOH e TETbHOCTH.

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble 1oruveckue aeicTBUA:

YMEHHS UCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUSI MPU OCBOCHUU 3HAHMI: PAaCKpHIBAThH
CMBICII XUMHYECKUX TOHATHH (BBIACIATh UX XapaKTEpPHBIC NMPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C
OPYTUMH TIOHSTHSMH), WUCIOJIB30BaTh TMOHATHSA i1 OOBSCHEHUS OTIENbHBIX (DAKTOB M SBICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCH(PHUKAIIMA XUMAYECKHX BEIIECTB U XMMHUYECKHX PEaKIInH,
yCTaHaBJIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3Yy4EHHUs, CTPOUTH JIOTMYECKUE
paccyxaeHust (MHIyKTHBHBIE, IeTyKTHBHBIE, IO aHAJIOTHH ), I€TaTh BBIBOABI M 3aKIIFOUCHHUS;

yMEHHE TPUMEHATh B Ipolecce IMO3HaHMWA TOHATHS (MpeAMEeTHble W MeTanpeaAMETHbBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOEIIH, UCIIOJIB3yEeMbI€ B XMMHHU, IPE0OPa30BhIBATH IIMPOKO MPUMEHSIEMbIE
B XUMHUH MOJIEIbHbIE MTPEJCTABICHUS — XUMHUYECKUI 3HAK (CMMBOJ 3JIEMEHTAa), XUMHUUYEcKas Gpopmyna u
ypaBHEHHE XHUMHUYECKOW PEaKIHW — TNpPU PEHICHHH y4YeOHO-TI03HABATEIbHBIX 3a/a4, C y4ETOM ATHX
MOJICNIbHBIX NPEICTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3Yy4aeMbIX
O00BEKTOB — XHMHYECKHX BEIIECTB W XHWMHYECKUX PEAKIHH, BBIABIATH OONIME 3aKOHOMEPHOCTH,
NPUYMHHO-CJIEICTBEHHBIE CBSA3U U MPOTUBOPEYHNS B M3yyaeMbIX IpoIeccax U sIBICHUSX.

Ba3oBble ucciiefoBaTeIbcKue 1eiCTBUA:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTa MO3HAHUS, a TAaKXKe B
Ka4ecTBE OCHOBBI ISl (OPMHPOBAHUS THUIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXICHUN;

npuoOpeTeHre OmbITa 10 IUIAHUPOBAHWIO, OPTaHM3AMU W TPOBEICHHUIO yUECHHUYECKUX
SKCIEPUMEHTOB, YMEHHE HaOIMI0AaTh 3a XOJOM IHpOoIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GOpMyJIHpOBaTH OOOOMIEHWS W BBIBOJBI IO pe3yJbTaTaM MPOBEACHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOIETaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BbIOMpPaTh, aHATM3UPOBATh U MHTEPIPETHUPOBATH HH(GOPMAIIMIO PA3ITUYHBIX BUIOB U GOPM
NPECTABJICHHUS, TTOy9aeMyI0 M3 pa3HBIX WCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEpaTypa XHUMHUYECKOTO
CoJiepKaHus, CIpaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTUUECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHHE TNPUMEHATh pPA3IUYHBIE METOAbI M 3alpoChl NPU IMOUCKE U OTOOpe HHPOpMALUU H
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [UIsl BBIIOJIHEHUS Y4YeOHBIX W MO3HABaTeNbHBIX 3a]ad
ONpeNeNIEHHOr0  THIA, MPHOOpPETeHHWE OmbITa B O0JIACTM  HUCMOJB30BaHUS  HMH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJaJeHUE KyJIbTYpOH aKTUBHOTO WCIOJIb30BAHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY INpelCcTaBIeHHUs MHPOPMALUU U



WUTIOCTPUPOBATh pelIaeMble 3a/Jayd  HECJIOKHBIMH CXeMaMH, JuarpaMMmamu, ApyruMu ¢GopMaMu
rpaduKu U UX KOMOWHAIUSMU;
YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATH B MIpoliecce Y4eOHOM 1 HCCIe10BaTeIbCKOM e TEIbHOCTH
UHPOPMALIMIO O BIUSHUM TPOMBIIIICHHOCTH, CEJIBCKOTO XO3SiCTBA W TPAHCIOPTa Ha COCTOSHUE
OKPYXKaIoIIel TPUPOIHON CPEIbI.
KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:
yYMEHHs 3aJlaBaTh BOIPOCHI (B X0 quayiora u (WJIM) JUCKYCCHM) IO CYIIECTBY 0OCYyXIaeMoii
TEMBI, POPMYJIMPOBATH CBOM MPEITIOKEHUS OTHOCUTEIILHO BBITIOIHEHUS MPEI0KESHHOM 3a/1auu;
YMEHUS MpPEACTaBIATh IOJYyYEHHBIE PE3YJbTaThl ITO3HABATEJIBHOM JESATEIBHOCTH B YCTHBIX U
IUCbMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUI0 PE3YyJbTAaTOB BBIIOJIHEHUS XMUMHUYECKOIO HKCIEPUMEHTa
(;TabopaTtopHOro OMBITAa, JAOOPAaTOpPHONH pabOThl MO MCCIEAOBAHUIO CBOMCTB BEHIECTB, Y4Y€OHOIO
IIPOEKTA);
yMEHHS y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW II03HABATEIbHOU W
UCCIIEIOBATEIILCKON JEATEIbHOCTH MPHU PELICHWH BO3HHUKAIOMIMX IPOOJEM Ha OCHOBE ydéra OO0IuX
UHTEPECOB W COIJIacOBaHMs MO3UIMI (0OCyXKIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE MITYPMBD»,
KOOpJMHAILIUSI COBMECTHBIX JEHCTBUM, ONPEJCIICHUE KPUTEPHEB IO OLIEHKE KayecTBa BBINOJIHEHHOU
paboThI U IpyTHUE).
PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUS:
YMEHUE CaMOCTOSITENIbHO ONpPENesATh UEIN JEATEeIbHOCTH, IUIAHUPOBATh, OCYILUECTBIATS,
KOHTPOJMPOBATh W TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BHIOMpATh Hambolee
s dexTrBHBIE CIOCOOBI penIeHnus y4eOHBIX U MO3HABATENBHBIX 33]1a4, CAMOCTOSTENIbHO COCTABIATh WJIH
KOPPEKTUPOBATh IPEAJIOKEHHBIM AJITOPUTM JIEUCTBUH IIPU BBIIIOJIHEHUM 33JaHUN C YYETOM I1OIYYEHUs
HOBBIX 3HaHMH 00 MH3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pPEAKIMAX, OLIEHUBAThb COOTBETCTBUE
MOJIyYEHHOT0 pe3yJbTaTa 3asBJICHHOW 1I€JM, YMEHHUE MHCIIOJIb30BaTh M aHAJIMW3UPOBATh KOHTEKCTHI,
IpeJyiaraéMble B yCIIOBUY 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATHI
B cocraBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 00S3aTEIBLHOIO COAEPIKAHUS, YCTAHOBIEHHOTO
JTaHHOM denepanbHON padodeil MporpaMMoO, BBIIEISIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHMUS,
YMEHUS U CIIOCO0BI ASUCTBUM, crienuduyeckue Ui NpeaMeTHON 00aacTu « XuMus», BUABI 1€ TETbHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMS, €r0 WHTEPHpEeTaliH, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaLlUsAX.
K koHiy oOyueHust B 8 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)aThb
c(OPMHPOBAHHOCTh Y 00yUarOIINUXCS YMEHUM:
® PaCKpBIBaTh CMBIC]I OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJIEKYJA, XMMUYECKUH JJIEMEHT,
IIPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHAsS), BAJIEHTHOCTbD,
OTHOCHUTEJNIbHAsl aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JOJS XUMHYECKOrO 3JIEMEHTa B COEAUHEHHM, MOJSPHBI 00BEM, OKCHUI,
KHCJIOTA, OCHOBAaHME, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIECHUS, XUMHUYECKas
peaxuusi, KilacCU(pHUKalUs peakUuil: peakud COEIUHEHMs, peaKlU{ pa3joKeHUs, peaKinu
3aMelIeHus], peakiui 0OMeHa, 3K30- U YHJIOTEPMUUYECKHE PeaKIny, TeIIoBoi 3 dexr peakmu,
A7IpO aTOMa, PJIEKTPOHHBIN CJI0W aToMa, aTOMHasiopOUTallb, PalnyC aToMa, XMMHYECKasl CBSI3b,
NOJIIpHAsl M HENOJIIpHasl KOBAJIEHTHAs CBs3b, NOHHAsI CBS3b, MOH, KAaTHOH, aHWOH, PacTBOD,
MaccoBast 10Jisl BellecTna (IIPOLeHTHAs! KOHIIEHTpAIHs) B pacTBOPE;

® JUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUA U MPUMEHSATh 3THU MOHITHUS NPU
ONMCAHUU BEUIECTB U UX NPEBPALLECHUN;

® ICTIOJIb30BATh XUMHUECKYI0 CHUMBOJHKY JJISI COCTaBJICHUS (OpPMYJ BEIIECTB W YpaBHEHUH
XUMHYECKUX PEAKIUK;

® OTIpE/ICTIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApPHBIX COCIUHEHHUSX, CTEIECHb OKUCIICHHS

9JIEMEHTOB B OMHApHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEIIECTB K OMpelelEHHOMY KIlaccy



COCMMHEHUN 10 QopMynaMm, BHJ XHUMHUYECKOM CBs3W (KOBaJICHTHass M HWOHHAs) B
HEOPTraHUYECKUX COCTUHECHHUSIX;

e packpbiBaTh cMbIich Ilepuogmueckoro 3akona J[. 1. MenaeneeBa: J1EMOHCTPUPOBATH TIOHUMAHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOWMCTB XHWMHUYECKMX JJIEMEHTOB OT UX TIOJOXKEHUS B
[lepnonnueckoid cUCTEME, 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHA ABOTaipo;

® ONIUCHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy I[leproawdeckoit cHUCTEMBI XUMHYECKUX
9JIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpynmna)» U «mobodHas MOArpymnmna
(b-rpymma)», maneie ¥ OONBIINE MEPHOIBI, COOTHOCHTH O0003HAYCHHUS, KOTOPHIE MMEIOTCS B
tabnuue «llepuoanueckas cucrema xumuueckux snemeHnToB Jl. V. MenaeneeBa» ¢ 4MCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj siipa, odiiee
YHCIIO 3JIEKTPOHOB M PAaCHpEe/IEICHNE UX 0 3JICKTPOHHBIM CII0SIM);

e Ki1acCU(UIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHMUECKHUE BEIECTBA, XUMHUUYECKUE PEaKIUU
(110 YHCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DEKTy);

® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAs OMNMCAaHUE MPUMEPAMHU  MOJIEKYJSIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUI;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTHU
MPOTEKAaHUsA XUMUYECKUX IIPEBPALLEHUN B PA3JIMYHBIX YCIOBHSIX;

® BBIUUCIISATh OTHOCUTENIBHYI0 MOJEKYJSIPHYIO M MOJSIPHYHO MAacChl BEIIECTB, MacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEHTa Mo (opMysie COCIMHEHHWs, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOUN peaKIuu;

® IPUMEHTh OCHOBHBIE OMNEPALIMH MBICIUTEIbHON JIEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
0000111eHIE, cUCTEMAaTH3aIMI0, KITACCH(UKAIINIO, BBISIBICHUE TPUUYUHHO--CIEICTBEHHBIX CBS3EH
— N7 U3y4YEHHUsS] CBOMCTB BELIECTB M XMMHUYECKHX PEaKIUi, €CTECTBEHHO-HAYYHBbIE METOJbI
MO3HAaHMUsI — HAOMIOJEHUe, W3MEPEHHE, MOJCTUPOBAHUE, DJKCIEPUMEHT (peaibHBIA U
MBICTICHHBIN );

e cIIeIoBaTh MpaBUJaM TOJIb30BAHHUS XUMHUYECKON MOCyn0i U 1abopaTopHbIM 000pYIAOBaHUEM, a
TaK)Ke MpaBHiiaM OOpallleHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSAMH I10 BBIMOJTHEHUIO
7Ta00pPaTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHUIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomopo/la M KHCIOpOJa), MPUTOTOBICHHUIO PACTBOPOB C OMpEAeNEHHOM MaccOBOM oyei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M TPOBOJUTH XWMHUUYECKHE JKCIIEPUMEHTHI 10
paclo3HaBaHUIO PACTBOPOB IIENOYeH M KHUCIOT C TIOMOINBI HMHIWKATOPOB (JIaKMYC,
dbenondTanenH, METUIIOPAHXK U JPYTHE).

K koHily oOyueHust B 9 Kjacce mpeJMeTHBIE pe3ylbTaThl Ha 0230BOM YPOBHE JOJIKHBI OTPAXKATh

c(hOpMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUMN:

® PaCKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSATHN: XUMHUYECKHH JJIEMEHT, aTOM, MOJEKYIa,
WOH, KaTUOH, AaHUOH, TPOCTOE  BEUIECTBO, CIIOKHOE  BEHIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKUCICHHWS, XWMHUUYECKas peaklus, XUMHYECKas CBS3b,
TerI0BOM 3(h(PeKT peakiuu, MoJib, MOJSIPHBIH 00BEM, PacTBOP, NMEKTPOIUTHI, HEIJIEKTPOIHTHI,
AIEKTPOJIUTHYECKAS JUCCOIMAINSA, PEaKIUd HOHHOTO OOMEHa, KaTalnu3aTop, XHUMHYECKOEe
paBHOBecHe, OOpaTHMble U HEOOpaTHUMbIE pPEaKIUU, OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE
peaKiMy, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKHUCIEHWE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUYECKasl CBsI3b (KOBAJICHTHAS, HOHHAsI, METAJUTMYECKAst), KPUCTAJUTMYECKast
pemeéTKa, KOppo3us METAUIOB, CIUIaBbl, CKOPOCTh XHMHMYECKOM pPEAKLUUH, MPEAEIbHO
nonyctumas konuentpamus [1/1K Bemectsa;

® UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN M MPUMEHSTh 3TH MOHATUS NPU
ONMCAHUU BELIECTB U UX MPEBPALLECHNN;

® [ICII0JIB30BAaTh XMMMUYECKYI0 CHMBOJUKY [UISl COCTaBiieHHS (GOpMyJl BEIIECTB U YpaBHEHHI
XUMHYECKUX PEAKIUK;



® OTIpE/ICTATh BAJCHTHOCTh W CTENEHb OKHUCICHHS XUMHUYECKHX JJIEMEHTOB B COCIUHEHHUSAX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OINpPEAEIEHHOMY KJIACCy COEIMHEHUH I10
dopmynaM, BUA XUMUUYECKON CBSA3U (KOBAJICHTHAs, HOHHAs, METAJUINYECKAs1) B HEOPraHMUECKUX
COCIMHEHUSX, 3aps]l MOHA MO0 XMMHUYECKOW (opmylie, XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COECIUHEHUH, TUIl KPUCTAJUINYECKON peIIETKN KOHKPETHOIO BEILIECTBa;

epackpeiBaTh cMblca Ilepuoguueckoro 3akona JI. M. MenaeneeBa M J1€MOHCTPUPOBATh €ro
NOHMMAaHME: ONMCHIBATh M XapaKTepHU30BaTh TaOiM4Hylo (opmy Ileprogmueckoll CHUCTEMBI
XMMHMYECKHUX 3JIEMEHTOB: pa3jivyaTh MOHITUS «IJIaBHas moArpynmna (A-rpynmna)» U «1mododHas
noarpynna (b-rpynmna)», Manbie u OoyiblMe TEPHOJBI, COOTHOCUTH 0003HAUEHHs, KOTOpbIC
UMEIOTCA B MEPUOJMUYECKOW TabiuIle, ¢ YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YnCiIO IIEKTPOHOB M pacHpeaesieHHe UX
[0 9JIEKTPOHHBIM CIJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTM B M3MEHEHUHM CBOMCTB
DJIEMEHTOB M MX COEJAMHEHHWH B TpeAesax MajblX MEPUOJOB U TIABHBIX MOATPYHI C YYETOM
CTPOEHUS X aTOMOB;

e KJlacCU(PULIMPOBAaTh XUMHUECKUE 3JIEMEHThI, HEOPraHUUECKUE BEILECTBA, XUMHUYECKUE pPEeaKIUH
(Mo 4YMCIly W COCTaBy YYacTBYIOIIMX B PEAaKUWU BEIIECTB, MO TEIUIOBOMY J(PQeKTy, 1o
U3MEHEHUIO CTeTeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

® XapaKTepu3oBaTh (ONHMCHIBaTh) 0OILIMe M cHeuudUYecKrue XUMHUUYECKHUE CBOMCTBA IMPOCTHIX U
CJIO’KHBIX BEIIECTB, TOATBEPK/Iasi ONMMCAHKUE MPUMEPAMH MOJICKYJIIPHBIX M MOHHBIX YPaBHEHUH
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

® COCTaBJIATh YPaBHEHHUS HJIEKTPOJIUTHUECKON JUCCOLMALMK KUCIIOT, IeJIoYei U coleld, MoJIHbIe U
COKpaIIEHHBIC YPAaBHEHUS peaKkiii HOHHOTO OOMEHa, YpaBHEHHs PEaKIIHid, TTOATBEPIKIAOIINX
CYLIECTBOBaHHME I'€HETHUECKON CBA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

® DACKPBIBATH CYIIHOCTh OKUCIIHUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIMH MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

® [IPOrHO3UPOBATh CBOICTBA BEMIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BOZMOKHOCTH TPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B PA3IUUHBIX YCIOBUSIX;

® BEIUUCIIATE OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl BEIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JeMeHTa Mo (opMyse COEIMHEHHUS, MacCOBYIO JOJIO BELIeCTBA B PAaCTBOpE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

e cOOMI0OIaTh MPaBHJIa MOJB30BAHUS XUMHUYECKOW MOCYJI0M M J1aOOpaTopHBIM 00OPYAOBAHUEM, a
TaKXe MpaBuia oOpalleHHs C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSAMH IO BBIMOJTHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHHUIO M COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOro ras3a);

®[IPOBOJIUTh  PEAKIIMH, MOJTBEPXKJAIOUIME KAUYEeCTBEHHBI COCTaB pPAa3IMYHBIX  BEIIECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHI-, MONUMI-, KapOoHat-, (ocdar-, cunukar-,
cyiabdar-, TUIPOKCHA-MOHBI, KATHOHbBI aMMOHHMS ¥ HMOHBl H3YYEHHBIX METaJJIOB,
NPUCYTCTBYIOIIUE B BOJHBIX pACTBOPAX HEOPTAHMUYECKHX BEIIECTB;

® [IPUMEHSTH OCHOBHBIE OIEPAIlMU MBICITHTEIBHON NEATENFHOCTH — aHAJU3 U CHHTE3, CPaBHEHHE,
0000111eH1e, CHCTEMaTU3alllI0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€M — IS M3y4eHUs
CBOWCTB BEIIECTB M XHUMHYECKMX pPEaKIWH, eCTECTBEHHO-HAYYHBIE METONbI IO3HAHHUS —
HaOJI0IeHNe, H3MEPEHNE, MOJIEIIUPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE
8 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoJauyecTBO 4acoB

DyeKTpoHHBIE (HM(PPOBLIE)

Nen/n NporpaMMsl Bcero ;{;;OTTF::“"HI’“: ;gg::igaqecxne odpa3oBaTe/ibHbIE Pecypchl
Pa3nen 1.1lepBoHayaabHbIeXHMHAYEeCKHENTOHATHSA
XuMmust — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTHIECKOI 5 0 2 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
JICSITETIPHOCTH YelIOBEKA
1.2 BemiecTsa 1 XMMHUYECKHE PEAKIIUN 15 1 0 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
Hroro mo paznemy 20
Pa3pnen 2.Ba:kHeliliue npeicTaBuTe 1M HEOPraHUYECKUX BeLeCTB
2.1 Bosnyx. Kucnopox. Iowstue 06 6 0 0 Bubnuorexa LTOK https://m.edsoo.ru/7f41837¢
OKCHJAX
2.2 103(?;?0;[. Honsue 0 kucnoTax u 8 0 1 Bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
Bogna. PactBopsr. [lorstre 06 )
2.3 5 1 1 Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OCHOBAHUAX
2.4 OcHOBHbIE Ki1aCCE! . 11 1 1 Bu6mmoreka LJOK https://m.edso0.ru/7f41837c
HCOPraHU4YCCKUX COCIUHCHNN
Hroro no pazaeny 30

Paznen 3.1lepuoguueckuii 3axon u Ilepuonnueckasi cucrema xumuueckux 3jaeMeHToB /1. U. Menneneea. CTpoeHue aToMoB. XUMHYeCKAsl CBSA3b.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKkuu

Hu

[Tepuoauueckuii 3aKoH 1
Ilepunonnueckas cucreMa

3.1 7 0 0 Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
XHMHYECKUX deMeHToB []. 1.
Menneneena. CTpoeHne aToma
3.2 XHUMUUCCKast CB3h. OKUCITHTEILHO- 8 1 0 BuGmnotexa LIOK https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTCJIBHBIC pCaAKIINU
Htoro o paszzeny 15 bubmunoreka [{OK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB T10 68 4 5

ITPOTPAMME
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9 KJIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne ni/n HaumeHoBaHu pa3/iesioB U TeM (uudposbie)
IporpaMmsI Bcero Koutpoabunie IlpakTuyeckne 00pa3oBaTesbHbIe
padoThbI padoThI pecypchl
Pa3znes 1.BeniecTBO 1 XUMHYECKHE PeaKIIUU
11 [ToBTOpEHME U yIITyOJICHHE 3HAHUT 5 1 0 bubmuorexa [JOK
OCHOBHBIX Pa3JIeJIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubnnoreka [JOK
XUMHYECKHE PEaKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zpen 2.HeMeTa/JILI M UX COeAUHEHUSA
21 OO61mas xapakTepucTUKa XUMUYECKIX 4 0 1 bubanorexa [JOK
snemeHTOB VIIA-rpynmsl. ["ajgoreHs https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUYECKUX
2.2 BHeﬁeHTOE VIAI-)prHHLI. Cepau eé 6 0 0 Eggg?l(;:eelaasiorﬁﬂ £413636
COCTMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.3 3JIeMeHT01£ VA-I;pynnLI. Azot, ¢pochop u ux 7 0 1 Eggg?lﬁée%asc%.orﬁﬂ £413636
COCJTMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX Bubmorexa IIOK
24 DIEMEHTOB IVA-rpynmsl. Yraepon u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHUI U UX COEeAMHEHUS
Hroro n opazneny 25
Pasnen 3.MeTausibl 1 MX COeIMHEHUS
3.1 OO0mue cBO¥CTBa METATIOB 4 0 0 Egg;lf/(;:ééjasg)c_)rﬁﬂ £412636
3.2 Bakneiiime MeTalIbl ¥ UX COSIUHEHUS 16 1 2 Brbmrorexa LIOK

https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 20

Pasnen 4. Xumus u okpy:xamomas cpeaa

bubnunoreka LIOK
4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 0 0 https://m.eds00.ru/7f41a636
Hroro no pazneny 3
bu6nmoreka [IOK
PesepBHOe Bpems 3 0 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

INIOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KoanuecTBo yacoB
[y
o/ Tema ypoka Beer Konrpo IIpakrnu /[lara DJIeKTPOHHBbIE HU(PPOBLIE
- o JbHbIE ecKme u3ydeHusi o0Opa3oBaTesbHbIE Pecypchl
padoTrel | padoThI
1 [Ipenmer xumuu. Pojab XuMuUM B JKU3HU YEJIOBEKA. 1 0 0 bu6nmmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
bubnunoreka LIOK
2 [Tonsatre o MeToHaxX NO3HAHUSA B XUMUHU 1 0 0 hitps://m.edsoo.ru/ff0d227e
patop P patll https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM
4 UYuctele BemecTBa U cMecu. CriocoObl pa3esieHus 1 0 0 Bbu6moreka [IOK
cMecei https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabota Ne 2 «Paznenenue cmeceit 1 0 1 bubnnorexa [JOK
(Ha mprMepe OYHUCTKH MTOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bubmmoreka IIOK
6 ATOMBI H MOJIEKYJIEL . 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE dTIEMEHTHI. 3HAKU (CHMBOJIBI) 1 0 0 bubnnorexa [JOK
XHUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoteka IIOK
8 IIpocTeie n ci0XHBIE BELIECTBA 1 0 0 hitps://m.edsoo.ru/ffod2a6e
bubmmoteka IIOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
10 Xemmmcoxan Gopuysa, Barenmioors arowos 1 o 0 Bubmaorexa LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX IJIEMEHTOB
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTEbHAS 1 0 0 bubnmnorexa [JOK
MOJICKYJIIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10JIT XUMHAYECKOr0 3JICMEHTA B 1 0 0 bubnunoreka [JOK



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

COCTMHEHHUU https://m.edsoo.ru/ff0d350c
13 Kommuectso BemectBa. Moius. MossipHas macca ﬁggg%ﬁé;i;‘gﬂﬁlﬁo 45230
14 dOu3ndecKue 1 XUMUYECKHE SIBIICHUS. bu6nmorexa [IOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs NPOTEKAHUS XUMUYECKHUX Bu6muotexa [JOK
peakiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMS MacChl BEIIECTB. XUMHUYECKUE bu6nmoreka IIOK
ypaBHEHHSI https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KkonmdyecTBa, Macchl BEIIECTBa 10 bubnnorexa [JOK
YpaBHEHHSIM XUMHUYCCKHX PEaKITHit https://m.edsoo.ru/ff0d5708
18 Knaccuukanus XuMUYeCKUX peaKiui Bbu6mmoteka [JOK
(coenuHeHwsI, pa3I0KEHHsI, 3aMEeIIeHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIONEAUCT. bu6nunorexa LIOK
OO0o0IeHHe ¥ CUCTeMaTU3alMs 3HAaHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Bemiectsa u Bbu6mmoteka [JOK
XMMHAYECKHE PEAKIINNY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Coctas Bo3nyxa. bubmuoteka [IOK
Kucnopoj — sneMeHT u npoctoe BemectBo. O30H https://m.edsoo.ru/ff0d448e
| e s e merepom B 10K
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIaxX
23 CriocoOsl MoNTy4eHus KUCI0pO/ia B JIa0opaTOpUH U bubnnorexa [JOK
npoMbIIUIeHHOCTH. [IpuMeHeHre kucioposa https://m.edsoo.ru/ff0d497a
TermnoBoit KT XUMHYECKOMN peaKkIiuu
24 H(G;Hz’?l/lg 0 ?I‘%)SJOXHMHHGCGICCOBSI) yII));;H;IHI/II:I 9K30- U bubmorexa OK
’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
o5 TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHHe bubmuoreka [JOK
BO3/IyXa, CIIOCOOBI €r0 MPETIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 ITpakTuyeckas padora Ne 3 o teme «llomyuenue bubmuoteka [IOK
U cOOMpaHue KUCIOPO/Ia, M3YUYECHHE ero CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Boaopos — 35eMeHT 1 MpocToe BEIeCTBO. bu6muoreka [IOK



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

https://m.edsoo.ru/ff0d4dd0

28 PusnyecKue U XMUMHYECKHE CBOMCTBA BOJLOPOIA. Bu6mumotreka [JOK
[TpuMeHeHre Bo1OpoOIa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KUCTOTAX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/1a B TaOOpaTOpUH bubmorexa [IOK
Y HOPOA patop https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o reme «IlomyueHue bubmuorexa [IOK
¥ coOMpaHKe BOJIOPO/Ia, U3YUCHUE €0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
. N bubnuoreka [{OK
32 Monsipabiii 006EM ra3oB. 3akoH ABOrajapo hitps://m.edsoo.ru/ff0d542e
e B LOK
, Y y Bett https://m.edsoo.ru/ff0d55a0
00BEMY
o | Do o von sy B 10K
peati N https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 du3nyeckue 1 XUMHUUECKHE CBONCTBA BOJIBI bubmorexa OK
g https://m.edsoo.ru/ff0d587a
. bu6nmorexa LIOK
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHIMKATOpPAX hitps://m.edsoo.ru/f0d59e2
37 nenacomienme pecrsop. Macoonan 1o Bubmorera LIOK
o PacTBOPEL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
3B dipurotonsene pacropos ¢ onpecaioi Bubimorexa LIOK
PUTOTOBJICHIE PacTBop beA https://m.edsoo.ru/ffod5eba
MacCOBOM J0JIeil paCTBOPEHHOTO BEILIECTBAY
39 KontponsHas padora Ne2 o teme «Kucnopo. bubmuoreka [IOK
Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, K1accu(pUKaIMs, HOMEHKIIATypa bubmorexa IOK
' ’ ’ https://m.edsoo.ru/ff0d664e
41 [TonydyeHne U XMMUYECKUE CBOMCTBA KUCIOTHBIX, bubnunorexa [IOK



https://m.edsoo.ru/ff0d4dd0
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OCHOBHBIX U aM()OTEPHBIX OKCHJIOB

https://m.edsoo.ru/ff0d664e

42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XMMHU4ECKHE CBOMCTBA OCHOBAaHUM bubmorexa LOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyuenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpeqHue): HOMEHKIATYpPa, CIOCOObI bubnnorexa [JOK
MOJIyYCHHSI, XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
IIpakTrueckas ta Ne 6. Pemenn
47 3Kpcar[ep1/n\j§H2TlaniafL?X1§na?l H(i3 T:Me iOCHOBHLIe Bubmorexa HOK
N https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTaHUYECKUX COCTUHEHUI
48 I'eneTndeckas cBsI3b MEXKIy Kiaccamu bu6mmoteka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
49 O06o01IeHre U CUCTeMaTH3alUA3HAHUI bubmorexa LIOK
https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 no teme "OcHOBHbIE bubmmnoreka HOK
50 . .
KJIaCChl HEOPTAaHUYECKUX COCTUHCHUN" https://m.edso0.ru/00ad9ela
[TepBbIC MOMBITKH K. HpUKAIUA XUMAYCCKUAX
51 3)161311)\46;[01;) HOHﬂTHEagcl"p$HH2§ CXOIHBIX - bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
Ilepnoanueckuii 3axkoH u [leprnogudeckas
52 CI/IecpTe(;/II; Xlil(\:mqeszﬂz BHCM:II;T(())]JZI Ji| eIfI ) bubmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI bubmorexa TIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
W3ororbr https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB bubnuotexa [JOK

aneMmeHTOB [leproanyeckont cucremsi /1. M.

https://m.edsoo.ru/00ada6bc
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Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10 €I'0

N Bubmunorexa IIOK
56 ;{2;1;;1};1; B [lepnomnueckoii cucreme 1. 1. 1 hitps://m.e dscI)_E).ru /00adag24
gy | neremeTepsomrsmors o s prn | B LOK
HeJAror i rpasIaHmH https://m.edsoo.ru/00ada96e
58 DNEeKTPOOTPULIATETbHOCTHATOMOBXUMUUECKUXIIE 1 bubmmoreka [JOK
MEHTOB https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
59 VoHHasXHMHIeCKAsACBA3D . https://m.edsc%.ru/OOadac34
60 KoBasieHTHasIMONMApHASXUMUYCCKASCBA3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHasHENONAPHAIXUMUYECKASICBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6nmnorexa LIOK
62 CTeneHpoRuCIeH1s 1 https://m.edsc%.ru/OOadae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIEPEAKIINH 1 bubmmorexa LHOK
https://m.edsoo.ru/00adb076
bu6nmorexa LIOK
64 OKMHCIIMTEN U BOCCTAHOBUTEIH 1 https:// m.edSC])_E).rUIOOadbO76
65 Kontponbnas padora Ne4 no reme «CtpoeHue 1 bubmuoteka [IOK
aToMa. XMMHYECKASCBI3h)» https://m.edsoo.ru/00adb486
66 PesepBHblIil ypok. O60011I€eHNE U CUCTEMATH3aIHS 1 bubmmnoreka HOK
3HaHUH https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O0001IeHue U cucTeMaTu3anus 1 bubmuoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O60011IeHNE U CUCTEMATH3aIIHS 1 bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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KoauuecTBO 4acoB

Ne
n/  Tema ypoka Tpaxt JIeKTPOHHBbIE HU(PPOBHIE
n Beero | KoHTpOIbH | HuecKH u3yuyeHHs1 oOpa3oBaTe/bHbIE pecypchl
ble padoThl €
padoTbI
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema 1 0 0 bu6mmoreka [IOK
xuMudeckux 3nementoB J1. M. MenpesneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMHUUYECKHUX 1 0 0 bubnmoreka [JOK
AJIEMEHTOB TEPBBIX TPEX IIEPHO/IOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanusa u HoMEeHKIIaTypa HEOPraHUYECKUX 1 0 0 bubnnoreka [JOK
BEIIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4ecko CBSA3H U TUITBI KPUCTAITTNYECKUX 1 0 0 bubnnoreka [JOK
pemérok https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o reme «IloBTopenue u
5 yriayOJieHne 3HaHUH OCHOBHBIX pa3ieioB Kypca 8 1 1 0
KJ1acca
6 Krnaccudukanus XuMHYECKUX PEAKIMNA 10 Pa3TMIHBIM 1 0 0 bubnuorexa [JOK
pU3HaKaM https://m.edsoo.ru/00adbcb0
v ITonsATHE O CKOPOCTU XUMHUYECKOM peakiuu. [Tonsatue 1 0 0 bubnuoreka [IOK
0 TOMOTEHHBIX M T€TEePOTCHHBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
B mmmmomme na exopocts Mveoror peaiin 1 ) 0 0 ubmiorera LIOK
https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 0 0 Eubmorexa IIOK
https://m.edsoo.ru/00adcade
10 Teopus anexTponuTrueckor qucconuanui. CUiabHbIe 1 0 0 bubanoreka [JOK
U crabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68
. bubnmoreka [JOK
1 HonHbie ypaBHEHHs peakimi . 0 0 https://m.edsoo.ru/00add448
XHUMHUYECKHEe CBOMCTBA KUCIOT M OCHOBAHHUM B CBETE bu6mmorexa [IOK
12 . o 1 0 0 .
MIPEJICTAaBICHUIA 00 IIEKTPOIUTUYECKON TUCCOLIUAIIUU https://m.edsoo.ru/00add5d8
13 XUMHUYECKHE CBOMCTBA COJIEHM B CBETE MPE/ICTABIICHUIA 1 0 0 bubnmnoreka [JOK
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00 IIEKTPOIUTUICCKON AUCCOIUAIIH

https://m.edsoo.ru/00add8b2

14 [TonsTHE 0 TUapOIU3E Coneit bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
N bu6mmoreka [IOK
15 O06o01eHne U cucTeMaTu3aus 3HaHUK https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Permenue bubmumorexa [IOK
OKCIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 ESJI;I;EOH;JII{;}TIHPL?S(:?;?IN?IZCZS leleellvl el/m XUMUYECKUE bubmorexa LHOK
P A AT https://m.edsoo.ru/00addecO
peaKkiuu B pacTBOPAX»
18 OO01mas XxapaKTeprCTHKA TaJIOTCHOB. XUMHUYECKHEC bubnuotexa [JOK
CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopo. ConsiHas KUCIOTa, XUMUYECKHE bubnnoreka [JOK
CBOICTBA, MOJy4YCHHUE, TIPUMECHCHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padora Ne 2 no reme «llomyuenue bubnnorexa [HOK
20 . . )
COJISTHOM KHCIIOTBI, H3yUCHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUM, bubnnoreka [JOK
€CJTH OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
bu6mmorexa [IOK
22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpyniisl https://m.edso0.ru/00ade64a
rs | mmpormas s o B BiGorea 10K
pY A PHPOAEC: https://m.edsoo.ru/00ade64a
CBOWCTBA CepbI
24 CepoBoaopoji, cTpoeHue, GU3NIECKUE U XUMUYECKUE bubnuotexa [JOK
CBOICTBa https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnmnoreka [JOK
25 N }
XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4YeHHs CepHOU bubnmoreka [JOK
26 . }
KHCJIOThI. XMMHUYECKOE 3arpsi3HEHHE OKPYKAOIIeH https://m.edsoo.ru/00adec8a
Cpelbl COeTMHEHUSIMU CEPhI
27 Brrunciienne MaccoBoi 1071 BbIXOAA IPOIYKTa bubnmnoreka [JOK
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peakiuu

https://m.edso0.ru/00adec8a

OOm1ast XxapaKTepUCTHKA 3IE€MEHTOB V A-TpyTIIbL.

28 A3oT, pacpocTpaHeHHE B IPUPO/JIE, GPU3HUIECCKUE 1 bubamorexa LIOK
» PacTpOCTp PHPOAL, https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
29 AmMmMuak, ero (pu3nMYecKue U XUMUYECKUE CBOMCTBA, bubmuorexa [JOK
MOJIyYCHHE U IPHMEHEHHUE https://m.edsoo.ru/00adf004
30 [IpakTrueckas padota Ne 3 o reme «IlomyueHue bubmuorexa [JOK
aMMHaKa, U3y4eHHUE ero CBOMCTBY https://m.edso0.ru/00adf180
31 A30THas KUCIOTa, €€ (PU3NYECKHEe U XUMHUUECKUE bubnnorexa [HOK
CBOiiCTBa https://m.edso0.ru/00adf306
Hcnonb30BaHMe HUTPATOB M COJICH aMMOHHSI B
KauecTBE MUHEPAIbHBIX YA0OpeHU. XuMHUecKoe bubnnoreka [JOK
32 . 27.12.20 )
3arpsI3HCHUE OKPYIKAIOIIEH Cpelibl COCTMHEHUSIMU 93 https://m.edso0.ru/00adf518
azoTa
docop. Oxeun docdopa (V) u pochopnas kucnora, bubnnoreka [JOK
33 . 10.01.20 .
(bu3MUeCKHe U XMMUYECKHE CBONCTBA, MOTYYCHUEC 24 https://m.edsoo.ru/00adf68a
oo | Pcnemsomameineimros sseess e ooz Db 0K
’ o https://m.edsoo.ru/00adfc20
dbocharamu 24
VYrnepoa, pacnpocTpaHeHue B pupoie, Gu3ndeckue u bubnuotexa [JOK
35 . 17.01.20 .
XHUMUYECKHE CBOWCTBA o4 https://m.edsoo.ru/00adfd9c
OKCE/II[LI yraepoja, ux pusuveckre u XuMHIECKHe Bubmorexa [IOK
36 CBOMCTBA. DKOJIOTHYECKHE MPOOIIEMBI, CBI3aHHBIC C 17.01.20 )
https://m.edsoo.ru/00adfebe
okcuaoM yrieposa (IV) 24
. bubnuoreka [JOK
37 VYronbHast KUCHOTA U €€ CONn 32.01.20 https://m.eds00.ru/00ac006¢
[IpakTuueckast padora Ne 4 o reme "llonyuenue Bubnorexa [TOK
38 yraekucnoro rasa. Kauectsennas peakuus Ha 24.01.20 .
" https://m.edso00.ru/00ae027e
KapOOHaT-NOH 24
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[lepBoHauYaIbHBIE IOHATHUS 00 OPraHUYECKHX bubmumorexa [IOK
39 31.01.20 .
BEIIECTBAX KaK O COCIUHCHHSIX YIIepoia 24 https://m.edso0.ru/00ae054e
. bubmuorexa [JOK
40 Kpemuuii u ero coenmuerus 2}1'01'20 https://m.edsoo.ru/00ae080a
[TpakTuueckas padborta Ne 5. Pemenue } Bubmorexa [IOK
41 AKCIICPUMEHTAIIBHBIX 337124 110 TeMe «Baxxueunmme 07.02.20 ]
https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS 24
KonTponbnas padota Ne3 no teme «BaxHeiimune bubnunoreka [JOK
42 07.02.20 .
HEMETAILIBI U MX COEIUHCHUS 24 https://m.edsoo.ru/00ae0e18
OO01mmas xapakTepruCcTUKa XUMUIECKIX YJIEMEHTOB —
MeTauIoB. MeTayuindeckasi CBS3b U METaNIMYecKas bubmuorexa [JOK
43 i . 14.02.20 .
KpHcTaJundeckas pemérka. Guznveckue CBOWCTBA 24 https://m.edsoo.ru/00ae103e
METaJIJIOB
XHUMUYECKHE CBOWCTBA METAJIJIOB. bu6mmorexa [IOK
44 5 . 14.02.20 .
DNEeKTPOXUMHUYECKUH Psi/l HANIPSDKSHUH METaJlIOB o4 https://m.edsoo.ru/00ae1156
15 Borscaenin 10 ypasyerttant xunnacexi peaetu 210220  BuOmorexa LIOK
’ A https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPKHUT MPUMECH 24
bu6mmoreka [JOK
46 ITonsTHE O KOPPO3UM METAIIIOB 21.02.20 https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 IHenotrbre MeTauis! 32'02'20 https://m.edsoo.ru/00ae14b2
bubmuorexa [JOK
48 Oxkcubl ¥ THAPOKCUBI HATPUS U KU 32.02.20 hitps://m.eds00.ru/00ae14b2
49 [IlemoyHO3eMENBHBIC METAIIIBI — KAUIBIIMN U MAarHUU bubmuoreka [JOK
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https://m.edso0.ru/00ae15e8

bubmuorexa [JOK

50 BaxHCHUIIE COCNMHCHMS KATbUHA https://m.edsoo.ru/00ae15e8

51 O06o001eHre 1 cHCTeMaTH3alus 3HAaHUH

52 JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs BH6H_HOTeKa LIOK

https://m.edso00.ru/00ae1886

53 HpaKTI/I‘-IeCIiaﬂ pabota Ne 6 o teme "XKEcTKOCTH BO/IBI BI/I6JI.I/IOTeKa [HOK
U METOJIbI €€ ycTpaHeHHs" https://m.edsoo.ru/00aelae8

. bu6mmoreka [IOK
>4 AJTIOMUHHT https://m.edsc%.ru/Oanlc64
55 AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHAA BH6H_HOTeKa HOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

56 Kereso https://m.edséfa.ru/OanldSG

57 Oxcupl, THIPOKCUIBI U cosn xkene3a (I1) u sxenesa bu6mmoreka [IOK
(D) https://m.edsoo.ru/00ae35e6

58 O060011IeHNEe U CUCTEMATU3AIMs 3HAHHUI

59 iﬂiﬁqﬁﬁ:ﬂiﬁﬁiﬁ; rl[)(f Tee;zl iBax(Heﬁmne bubmiorexa LIOK
METATTB H X COCTHHEHTS https://m.edsoo.ru/00ae3de8
Briuucnenust no ypaBHEHUSIM XUMHUYECKUX PEAKIINM,

60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE WIIN COICPKUT bubnuotexa [JOK
IPUMECH. https://m.edso0.ru/00ael1750
BrruncieHnsMaccoBO0IMBBIXOIATIPOTYKTAPEAKITII

61 O06o001IeHrEe U CUCTEMaTH3al[UA3HAHUI

62 KonTponbnas padota Ne4 no teme «BaxHeiimne
METAJTbI U UX COCTMHEHUSI»

BeniecTBa 1 maTepuansl B TOBCEIHEBHOW KU3HU bu6mmorexa [IOK
63 YeloBeKa 52'05'20 https://m.edsoo.ru/00ae3f50
. bubmuorexa [JOK
64 XUMHYECKOe3arps3HEHNEOKPYKAIOIICHCPE b

https://m.edso0.ru/00ae4270
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bubmuorexa [JOK

65 Poitb XuMUM B pellICHUH YKOJIOTHYECKUX MPOoOIeM 1 hitps://m.eds00.ru/00ae4270
66 PesepBHbIil ypok. O600IICHHE ¥ CHCTEMaTH3aIHs 1 bubnuorexa [JOK

3HaHUH https://m.edso0.ru/00ae0d0a
67 PesepHblil ypok. O000mIeHNe U cUcTeMaTH3aIus 1 bubmmoreka [IOK

3HaAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AN 1 bubmuorexa [JOK

3HaHUH https://m.edsoo.ru/00ad9ch2
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmiectBo «M3narensctBo «lIpocBemenue»

» Xumus, 9 xinacce/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKunoHepHOe
obmiectBo «M3narensctBo «lIpocBemenue»

tabmuupl: [leproanueckas cuctema xumudeckux siuemenTo J[.M.Menneneesa, Tabiuma
PacTBOPUMOCTH, IJIEKTPOXUMUYECKUI psiJl HAIPSKEHHSI METAJIIOB

METO/IUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-6a30BbIii-ypoBeHb.-Peann3anusi-
TpeboBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30oBaHus.-MeToarndecKoe-1mocoone-is-
yuutens.pdf

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



