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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XMMHM Ha YpPOBHE OCHOBHOTIO OOIIEr0 0Opa30BaHMs COCTaBi€HAa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTEeIbHOM MpOrpaMMbl OCHOBHOTO OOMIEro
obpazoBanusi, npencrasieHHbx B @I'OC 00O, a Takke Ha ocHOBE (enepaibHON pabouei MporpaMMel
BOCIIUTAHUS M C Y4ETOM KOHIICHIIMH MpenoAaBaHusi yueOHOro npenmera «XuMus» B 00pa3oBaTelIbHbBIX
opranuzauusx Poccuiickoit @eaepanuu.

[IporpaMma 1o XuMuM Aa€T MPEACTABICHNUE O LEINSX, OOIIeH cTpaTernu o0ydeHHs, BOCIIUTAHUS 1
pa3BuTHA O00YYarOLIMXCsl CPEACTBAMU y4eOHOIro TpeiMera, yCTaHaBIMBAET 00s3aTeNbHOE MPEAMETHOE
coJiepKaHue, TpeaycMaTpUBaeT paclpeeseHne ero 1o KiaccaM U CTPYKTYpUpPOBAaHHE MO pas3jenaM U
TeMaM TpOrpaMMbl 10 XHUMHUH, ONpeNeNseT KOIWYCCTBEHHbIE W KAYeCTBEHHBIC XapaKTEPUCTHKH
COJIepKaHUs, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh HM3YUeHHs XMMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPHIIPEJIMETHBIX CBsI3€i, JIOTHKH y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH oOyuarormmxcs,
ompesessieT BO3MOKHOCTH TpeMeTa ISl pealiu3aliyd TpeOOBaHWH K pe3ylibTaTaM OCBOCHUSI OCHOBHOM
00pa30oBaTEeIbHOM MPOrpaMMbl Ha yYPOBHE OCHOBHOI'O 0OIIEro 0o0pa3oBaHMs, a TaKKe TPEOOBaHUU K
pesynbraTam OOy4YeHUs] XMMHUHM Ha YPOBHE IieJied W3y4deHHs NpeAMera W OCHOBHBIX BHJIOB yueOHO-
MO3HABATENHLHOM JIESITENBHOCTH 00YYaIOIIEroCs 10 OCBOSHUIO y4eOHOT0 CO/IePIKAHMS .

3HaHWE XWMHH CIY’)KUT OCHOBOH sl (OPMHUPOBAHUS MHPOBO33PEHUS O0YyYaroOMIerocs, ero
MPEACTaBICHUI O MaTepuaibHOM EJMHCTBE MHUpA, BAXKHYIO pOJb HrpaioT (OPMHpYEMbIe XHMHUEH
MIPEJICTABIIEHUS O B3AaMMOIIPEBPAIICHHUSIX YHEPTUHU M 00 IBOIIOLMH BEIIECTB B IPUPOIE, O MYTIX PEHICHUS
rJI00aJIbHBIX MPOOJIEM YCTOMUHMBOIO Pa3BUTHS YEJIOBEUCCTBA — ChIPHEBOW, IHEPTETHUUECKOM, MUICBON U
9KOJIOTUYECKON 0€30MacHOCTH, TPOOIEM 3PaBOOXPAHEHHS.

N3yuyeHue xumuu:

CIOCOOCTBYET pealn3aldd BO3MOXKHOCTEH JUIsi CaMOpa3BUTHUS M (OPMHUPOBAHHUS KYJIbTYPHI
JINYHOCTH, e€ 001IeH U (yHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B (HOPMUPOBAaHNE MBIIIICHHS] M TBOPUECKUX CITOCOOHOCTEH 00YJarOmUXCsl, HABBIKOB
WX CaMOCTOSITEIbHON Y4eOHOW MEATENbHOCTH, IKCIEPUMEHTAIBHBIX W HCCIEeOBATEIbCKUX YMEHUH,
HEOOXOANMBIX KaK B IIOBCETHEBHON KU3HU, TaK U B MPo(hecCHOHATILHON AEATENbHOCTH,

3HAKOMHUT CO CTEMU(UKON HAydHOTO MBINUIEHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa Ha
€/IMHCTBO MIPUPOJIBI u YeNoBeKa, SIBIISICTCS OTBETCTBEHHBIM JTaroM
B (hOpMHUPOBAHNH E€CTECTBEHHO-HAYYHON I'PAMOTHOCTH O0YUaIOIINXCS;

crocoOCcTByeT (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHWS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPUPOJIE, K YETOBEKY, BHOCHT CBOW BKJIA/I B OKOJIOTHYECKOe 00pa3oBaHme 00yJarOnuXCs.

Jlannpie HampaBieHuss B OOy4eHUH XUMHAW OOECTICYMBAIOTCS CHENH(HUKON co/lepyKaHusl yaeOHOTo
TpeaMeTa, KOTOPBIH SBISETCS MeIarorniecky aalTHPOBAHHBIM OTPaKeHHEM 0a30BOI HayKH XUMHH Ha
ONPEAEIEHHOM ATane €€ Pa3BUTHA.

Kypc xwumum Ha ypoBHE OCHOBHOTO OONIEr0 0Opa3oBaHWS OPHEHTHUPOBAH Ha OCBOCHHE
O0y4aloMMMHCS CHCTEMBI TEPBOHAYANBHBIX TOHATUH XWMHUH, OCHOB HEOPTaHMYECKOW XWMHU H
HEKOTOPBIX OTJENBHBIX 3HAYUMBIX MTOHITHN OPTaHUYECKON XUMUU.

CtpykTypa comep’KaHus MPOrpaMMBbI TI0 XUMHH COPMHUPOBAHA HA OCHOBE CHCTEMHOT'O ITOIX0/a K
e€ m3yuenuto. CopepkaHue CKIIaIbIBAETCS M3 CUCTEMBI MIOHSATHHA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEeMBI TIOHATHH 0 XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbI 110 MPUHIIAITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX MPECTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYeHHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS,

[lepronmueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— YYEHHs O CTPOSHHH aTOMa U XUMUYECKOH CBSI3H;
MIPEJCTaBICHUH 00 AIEKTPOTUTHIECKON TUCCOITMAIINH BEIIECTB B PACTBOPAX.

Teopernyeckre 3HAaHUS PACCMATPUBAIOTCS HA OCHOBE IMITMPUYECKH MOTYUYEHHBIX U OCMBICIICHHBIX
(hakTOB, pa3BUBAIOTCA ITOCIEIOBATEILHO OT OJJHOI'O YPOBHS K JIPYTOMY, BBITIONHSIS (DYHKITMH OO0BSICHEHUS
Y TIPOTHO3MPOBAHUS CBOKMCTB, CTPOSHHS M BO3MOXKHOCTEH MPAKTHYECKOTO TMPUMEHEHHS] M TIOTY4YEeHUs
M3y4aeMbIX BEIIECTB.

OcBoeHre MporpamMMbl IO XMMUHU CIOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHHUS O XUMHUYECKON
COCTAaBIISIIOIICH HAyYHOH KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOM MPHUPObI, LIEHHOCTHOIO OTHOLICHUS K
HAyYHOMY 3HAaHUIO M METoJaM MO3HaHWs B Hayke. V3ydyeHHEe XMMHU NPOUCXOAMT C MPUBJICUCHUEM
3HaHUH U3 paHee U3yYeHHBIX YUEOHBIX MpeaMeToB: «Oxpyxkaromuid Mupy, «buonorus. 5—7 kiaccs» u
«®Dusuka. 7 Kmacey.



[lpu w3ydyeHMH XUMUH TPOHCXOAUT (POPMHPOBAHHUE 3HAHWNM OCHOB XHMHUCCKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHMS, NMPAKTHUECKOW JEATEIBHOCTA YEIOBEKa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajiadya y4eOHOro MpenMera COCTOMT B (DOPMUPOBAHUH CHUCTEMBI
XUMHYECKUX 3HAHUH — BaXHEHIIMX (HAKTOB, IOHITUN, 3aKOHOB W TEOPETHYECKUX TOJIOKCHUM,
JIOCTYITHBIX O00OOIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKd, B MPUOOIICHUM K HAyYHBIM
METo/IaM TIO3HAaHUSl MPU W3YYCHWH BEIIECTB W XUMUYECKUX peakiuid, B (OPMUPOBAHWU U Pa3BUTUH
MO3HABATEILHBIX YMEHUH W WX TPUMEHEHHU B y4eOHO-TIO3HABATEIBHOW M y4eOHO-HCCIIEA0BATEIbCKOM
JISSITeIIbHOCTH, OCBOCHUH TIPaBUJI 0€30MMaCHOr0 00paIllCHHUs C BEIIECTBAMH B ITOBCEHEBHON KU3HU.

[Ipu M3yvyeHUn XUMUKM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs BaKHOE 3HAUCHHE MPUOOPETH
TaKHE 1eITH, KaK:

— ¢hopMUpOBaHUE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TPHHSITHIO PEUICHUH, CIIOCOOHOH anarnTUpoBaThesi K OBICTPO
MCHAIOMIMMCA YCIIOBUAM JKU3HU,

— HallpaBIICHHOCTh ~ OOy4YeHWs] Ha  CHUCTEMAaTH4Yeckoe NpUOOIIeHHEe  OOydarommxcs K
CaMOCTOSITEILHOW TTO3HABATEILHOW JIEATENIbHOCTH, HAYYHBIM METO/aM IO03HaHUs, (OPMHUPYIOIIM
MOTHBAILIO U pa3BUTUC CHOCO6HOCTeI71 K XUMHU,

— obecriedeHUe  YCJIIOBUH,  CIOCOOCTBYIOIIUX  HPUOOPETEHUIO  OOYYAIOIIMMHCS  OIbITA
pPa3HOOOpa3HOW JICATEILHOCTH, IIO3HAHMS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMHeTeHHHﬁ), MMCHOIUX YHUBEPCAJIbHOC 3HAUYCHUEC JJI1 Pa3JIMYHBIX BUJI0B JOCSATEIIBHOCTHU,

— ¢opmupoBanue 001Ield (QYHKIIMOHATBHON M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHUCIIC
yMeHI/Iﬁ O0OBSICHITD U OLICHUBATD ABJICHUA OKPYXKAIOIICTO MHUpPa, UCIIOJIb3Yys 3HaHWA U OIBIT, ITOJTYUYCHHBIC
MIPU U3YYEHUH XUMHH, NMPUMEHATHh MX IMPH PEIIeHWH TpoO0jeM B TIOBCEIHEBHOW KU3HU W TPYIOBOMH
JSSITEIBbHOCTH;

— ¢opMuUpOBaHKE y OOYy4arONIMXCS T'YMaHHUCTUYECKMX OTHOIICHUH, TOHUMaHHUS [IEHHOCTH
XUMHYECKUX 3HAHUU I BHIPA0OOTKU IKOJOTMUYECKH I1€71eCO000pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JIeITEILHOCTH B IENSIX COXPAHECHUS CBOET'O 3/I0OPOBBS M OKPYKAIOIIEH TPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIHTAHHIO Ha
OCHOBE YCBOCHHS OOIEUEIOBEYECKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQHIS |
HaTPaBJICHHOCTH JIajIbHEHINEro 00yYeHusl.

OO0miee YHCIO YaCcOB, OTBCACHHBIX [UISI HW3YYCHHS XUMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus, coctaBisaer 136 acoB: B 8 kiacce — 68 gacoB (2 "aca B Hemenio), B 9 kmacce — 68 gacoB (2
gaca B HEIIENIO).

COAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE MIOHATHUS

IIpeamer xumuu. Ponb XuMuM B KU3HU 4ellOBEKAa. XUMUSL B CUCTEME HayK. Tena M BEIIECTBA.
®u3nyecKkue CBOMCTBA BEIIECTB. ArperaTHOE COCTOsHHE BewlecTB. lloHsATHE O MeTOAax MO3HAHUS B
xumun. YucTeie BemecTBa 1 cMecu. CTIoco0bl pa3AeneHus CMecei.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE 3JIEMEHThl. CUMBOJBI XMMHUYECKUX AJ1eMEHTOB. lIpocThie u
CJIO’KHBIE BelIecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumudeckas (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeulecTB. OTHOcUTENbHAs aToMHas Macca. OTHocUTeNbHAsE MOJIEKyJsgpHas Macca. MaccoBas
JIOJIST XUMHYECKOr 0 DJIEMEHTA B COSAUMHEHNH,

KommuectBo BemectBa. Monb. MonsipHas macca. B3amMoOCBsi3b KOTMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX IMHHII BeriecTBa. Pacuérel o (hopmMyiamMm XUMHUYECKUX COSTUHEHUH.

Ou3nUecKue U XUMUYECKUE SIBICHUSI. XHUMUYECKash peakius U e€ MPU3HAKU. 3aKOH COXPAHEHUS
Macchl BeIIeCTB. XWMHUYecKHe ypaBHeHHs. Kiaccupukanus XWMHUYECKUX peakiuil (CoeaumHeHus,
pasIoXKEeHUs, 3aMEeIIeHUsI, OOMEHA).

Xumuueckuii Ikcnepumenn.

3HAKOMCTBO C XUMHYECKOW ITOCY/ION, MTPaBUIIaMU PaOOTHI B JIa0OPATOPHH U MIPUEMaMU OOpalleHUs
Cc JabopaTopHbIM O00OpYyIOBaHWEM, U3yYEHHE U ONHCaHWe (PHU3UYECKUX CBOWCTB 00pa3IoB



HEOPraHMYECKUX BEIIECTB, HaOmofcHue (u3uveckux (TUIABJICHHE BOCKA, TasHUE JIbJla, PACTUPAHUC
caxapa B CTYIIKE, KUTICHUC U KOHJICHCAIIUS BOJIbI) M XUMHUECKUX (TOPEHUE CBEYH, TIPOKAITMBAHNAE MEJTHOM
MIPOBOJIOKH, B3aUMOJICHCTBHE Mella C KHUCJIOTOHM) SIBJICHUH, HAOJIOJICHHME W ONHCAaHUE IPU3HAKOB
MPOTEKAHUsI XUMHUECKUX PeaKIuil (pa3jioKeHnue caxapa, B3auMOJICHCTBIE CEPHOW KUCIIOTHI ¢ XJIOPHIOM
Oapust, pasnoxkenne ruapokcuaa Memu (I1) mpu HarpeBanuy, B3anMOICHCTBHE JKele3a ¢ PACTBOPOM COJTH
menu (I1), u3yuenne crmocobOB pasaeiacHUsT CMeCEH: ¢ MOMOIIBIO MarHuTa, PUILTPOBAHHE, BHITAPUBAHHE,
JUCTUUISALNS, XpoMmaTorpaus, MPOBEACHUE OYHCTKH IOBAPEHHOH COJIM, HAOJIOJCHUE W OIHCAHHE
pe3yNbTaTOB MPOBENCHUS OMNBITA, WJUIIOCTPUPYIOMIETO 3aKOH COXPAHCHHUS MacChl, CO3JaHUE MOJENeH
MOJIEKY (IIaPOCTEPIKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYeCKUX BelleCTB

Bozayx — cmech razoB. Cocras Bo3nyxa. Kucinopoa — aneMeHT u npoctoe BemiectBo. Haxoxienue
KHCIIOpoJa B IpUpojie, pu3nuecKre U XUMUIECKre cBoiicTBa (peakuuu ropenust). Okcuapl. [Ipumenenne
kuciaopoga. CriocoObl TONYYSHHUST KHCIOpOJa B JIADOpPaTOpUHM W IMPOMBIIIICHHOCTH. KpyroBopot
Kuciaoposa B npupose. O30H — ajuioTporHast MoAU(GUKALKs KUCIOPO/Ia.

TeroBoit  3pdekT XUMUYECKOW  peaKlIuu, TEPMOXMMHYECKUE YpaBHEHHS, 0JK30- W
SHJOTEPMHUYECKUE peaKuu. TOIUIMBO: yroib M METaH. 3arps3HEHUE BO3/yXa, YCUJIEHHE MMapPHUKOBOTO
a¢dekra, pa3pyiieHrEe 030HOBOIO CJIOSI.

Bomopoa — anemeHT M mpocroe BemiecTBo. HaxoxkaeHue Bojopoja B MpUpoje, (u3MUecKue U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI TToTydeHwus. KIUCIIOThI 1 comu.

Monsipablii 005EM Ta30B. PacuéTsl 0 XMMHYECKUM YPaBHEHHSIM.

®dusnyeckue cBoiicTBa Bosbl. Boja kak pactBoputens. PactBopbl. HackllieHHbIE U HEHACKIIIIEHHbIE
pactBopbl. PactBopuMOCTh BeniecTB B Boje. MaccoBas J10Jisi BeEIlleCTBA B pPacTBOpe. XUMHUUYECKUE
coiictBa Bojbl. OcHoBanus. Poib pacTBOpOB B mpHpoae M B KHU3HH 4eloBeka. KpyroBopoT Bojsl B
npupozie. 3arpsA3HeHue NpUpoaAHbIX Bojx. OXpaHa U OYMCTKA TPUPOIHBIX BO/I.

Knaccudukanys  HEOPraHWYECKUX  COCTUHCHHH. OKcuasl. Knaccudukaimst ~ OKCH/IOB:
cosieoOpasyromire (OCHOBHBIC, KHCIOTHBIC, aM{(OTepHbIE) W HecosieoOpasywoiue. HomeHkmaTypa
oKcuJ0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loiyueHne OkcuI0B.

OcnoBanns. Kmaccudukanms ocHOBaHUM: MIENOYN U HEPaCTBOPUMBIEC OCHOBaHHUA. HoMeHKIaTypa
ocHoBaHMM. Du3nyUeckre U XMMUYECKUE CBOMCTBAa OcHOBaHMM. [ToydeHrne ocHOBaHUM.

Kucnorer. Knaccudukanmst kuciaor. Homenkinatypa kuciaor. @U3UvecKue 1 XUMUUECKUE CBOUCTBA
kuciot. Psg akruBHoctu MetaiioB H. H. bekerosa. [lonyyeHue KUCIOT.

Comu. HomenknaTtypa comeil. @u3ndyeckue 1 XUMHIECKHE CBOMCTBA comneit. [lomyduenue coreit.

I'enernyeckas CBA3b MEXKIY KITacCaMU HEOPTAaHUYECKUX COSTUHEHHH .

Xumuueckuit IKcnepumeHm:

KauecTBEHHOE OIpeNeJIeHNe COJEepKaHMsl KUCIOpoJa B BO3AyXe, IIONydeHHe, COOMpaHue,
pacro3HaBaHWe W U3y4YeHHE CBOWCTB KMCIOpPO/Ia, HAOIIOIEeHNE B3aUMO/ISHCTBHS BEIIECTB C KHCIOPOIOM
Y yCJIOBWS BO3HUKHOBEHHUS W TIPEKpalleHus TOpeHus (Iojkapa), O3HaKOMJIEHHE ¢ 00pasliaMi OKCHUIOB U
OlMCaHWEe WX CBOMCTB, IONydeHHE, COOWpaHHWe, paClO3HABAaHWE W W3y4YEHHE CBOWCTB BOAOPOIA
(ropenne), B3aumoseiictBue Bomopoma ¢ okcuaomM wMeau  (I)  (BO3MOKHO — HCMOJIB30BaHUE
BHJICOMATEPHAIIOB), HAOIFOIeHNE 00PA3IIOB BEIIECTB KOIMYECTBOM | MOIb, HCCIIEIOBAHIE 0COOCHHOCTEH
PAcCTBOpPEHHUS BEIIECTB C Pa3IMYHONW PACTBOPUMOCTHIO, MPHUTOTOBIEHHE PACTBOPOB C OMpPEHeNEHHON
MacCOBOM J0Jell paCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METANIaMU (HATPUEM M KaJIbIIHEM )
(BOBMOXXHO HCTIONB30BAHKUE BHJICOMATEPHANIOB), HCCIIEIOBaHHE OOpa3I[0OB HEOPTaHMYECKHX BEIIECTB
Pa3TUYHBIX KIIACCOB, HAOIOZEHNE M3MEHEHUSI OKPACKH MHIMKATOPOB B PAacTBOpAX KHUCIOT W INEIIOYEH,
usydeHue B3aumopeiictBusi okcuaa memu (1) ¢ pacTBopom CepHOM KHCIOTBHI, KHCIOT ¢ METallaMH,
peaxIuii HelTpasu3aluy, MofydeHue HepacTBOPUMBIX OCHOBAHWIA, BEITECHEHHE OTHOTO METalia JIPYTHM
W3 pacTBOpa COJH, PelIeHHe SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelie Kracchl HeOpraHMIeCKUuX
COETUHEHUI.

Ilepuoguvecknii 3axkon u Ilepuoamueckasi cucreMa xumMudeckux 3jemenrop . H.
MenpeneeBa. CrtpoeHne aromMoB. XuMHYeCKAasd CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KiIacCU(UKAMKM XUMHYECKUX JJIeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
2JIEMEHTOB (IIEJIOYHBIE M IIEIIOYHO3EMENIbHBIC METaJUIbl, TaJOreHbl, WHEPTHBIC Ta3bl). DIJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THIPOKCHIBI.

[Tepuonuueckuii 3axon. llepmommueckast cucrema xumuueckux snementoB . WM. Menneneesa.
Kopotkonepuonnas u mmHHONIepuoaHas Gopmel [lepronnyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB /.



W. Mengeneesa. Ilepuonst u rpymnmbel. OU3NYECKUN CMBICT MOPSIAKOBOIO HOMEpAa, HOMEPOB MEpUoaa U
CPYIIIBI DJIEMEHTA.

Crpoennie atoMoB. CocTaB aTOMHBIX snep. M3otombl. DnekTpoHbl. CTpoeHHE HIEKTPOHHBIX
obonouek atomoB mepBbiX 20 xumudeckux aieMeHTOB llepumomuueckoit cucremsr J[. M. Menneneesa.
XapaKTepuCTUKa XHMHUYECKOrO »dJEeMEHTa Mo ero mnojoxeHuto B llepuogmueckoit cucreme /JI.
N. Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHMSI paJuyca AaTOMOB XHMHUYECKUX JJIEMEHTOB, METAJUTMUYECKUX U
HEMETAJNIMYECKUX CBOMCTB MO IPyIIaM U IEPUOIAM.

3nauenue Ilepmonnueckoro 3axkoHa u llepuomudeckoil CHUCTEMBl XHMHYECKUX SJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[. M. MeHneneeB — y4€HbII U IpaXkIaHUH.

Xumudeckast cBsi3b. KoBajeHTHas (IOJSIPHAsl U HEMOJSIPHAS) CBSI3b. DJICKTPOOTPHUIATEIHLHOCTh
XUMUYECKUX JIEMEHTOB. MlOHHAs CBSI3b.

Crenenp oxucieHus. OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE peakiuu. lIporecchl okucieHus u
BOCcCTaHOBJIEHUSI. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:.

n3yueHne oOpa3lloB BEHIECTB METaJIOB M HEMETaJUIOB, B3aUMOJICHCTBHE THIPOKCHIA IUHKA C
pacTBOpaMH KHCJIOT W TIEJT04YeH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX PEAKIIHiA (TOPEHHE, PEAKITNH PA3JIOKECHUSI, COSTUHECHHUS ).

Medxcnpeomemmuoie céa3u

Peanmuzarmss MEXIPEIMETHBIX CBSI3€H MPHU M3yUYCHWU XHUMHH B 8 KJIACCe OCYIIECTBIISICTCS 4epe3
HCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TAK U MOHSITHM, SIBJISFOIIAXCS CUCTEMHBIMU
JUTSI OTACNBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIC ITOHSITHS: Hay4HbIH (DAKT, THIIOTE3a, TEOPHs, 3aKOH, aHaJIU3, CHHTE3,
KJacCu(pUKaIus, MepUOANIHOCTh, HAOIIOAECHUE, SKCIIEPUMEHT, MOEIHpPOBAHUE, M3MEPEHHE, MOJEIb,
SIBJICHUIC.

®uzuka: MaTepus, aTOM, IEKTPOH, NPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKyJa, DJIEKTPUUYECKHI 3apsis, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHE BEIecTBa, ras,
(bm3nuecKue BeTMYNHBI, INHULIBI U3MEPEHNS, KOCMOC, TIAaHETHI, 3BE3/1b1, CoHIIE.

Buonorus: horocunTes, apixanue, onocdepa.

leorpadus: atmocdepa, Tuapocdepa, MUHEpasbl, TOPHBIC MOPOMABI, TOJE3HBIC HCKOMAaeMbIeE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMHYecKasi peakuust

Ilepuoguueckuit 3axoH. Ilepumoanueckas cucrema xumudeckux siemeHToB [[. V. Menpaeneena.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMH CBOMCTB XMMHUYECKMX 3JEMEHTOB MEPBBIX TPEX
NEPUOJOB, Kalus, KajblUs M HUX COCIAMHEHUH B COOTBETCTBUU C IMOJOKEHHUEM JJIEMEHTOB B
[Teproanyeckoil cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMHUUECKON CBSI3U. THIBI KPUCTAUTMUECKUX PELIETOK, 3aBUCUMOCTD
CBOICTB BEIIECTBA OT TUIIA KPUCTAIUIMUECKON PEIIETKY U BUAA XUMUYECKOU CBSI3H.

Krnaccupukanys 1 HOMEHKJIATypa HEOPraHWYECKUX BELIECTB. XMMHYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIMXCS K  Pa3jIMYHbIM  KJacCaM  HEOPraHWYEeCKUX  COCIUHEHHUI, TIeHEeTHYecKas  CBsI3b
HEOPraHMYECKHUX BELIECTB.

Knaccupukanyss XMMAYECKMX peakUWi 10 PpasIMyHbIM INpHU3HaKaM (10 YHCIYy W COCTaBy
YUYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEMJIOBOMY 3(dexTy, M0 HM3MEHEHHUIO CTENEHEeH OKHCICHUs
XMUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYacCTHIO KaTajlu3aTopa). DK30- M SHAOTEPMUYECKHE
peakunu, TepMOXMMUYECKUE YPABHEHHUS.

[lonsitie o ckopoctn xumudeckod peakuuu. Ilonsarue 00 o0OpaTUMBIX M HEOOPATHMBIX
XMUMHYECKUX peakuusix. IIoHsATHEe O rOMOreHHBIX M TETepPOreHHBIX peakuusx. [loHaTue o Kartanuse.
[lonarne o xuMuyeckoM paBHOBeCHH. (DakKTOpBI, BIMSIOINIMNE HA CKOPOCTh XMMHMUYECKOW peakuu MU
OJIOKEHNE XUMUYECKOTO PaBHOBECHH.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIC ~ pPEAKUUH,  3JEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-
BOCCTAHOBHUTENbHOU peakiuu. CocTaBIeHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINN C
HCIOJIb30BAaHMEM METO/A JIEKTPOHHOTrO OaaHca.



Teopus SIEKTPONUTHUCCKON UCCOUALMN. DIEKTPOIUTHI M HEIJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOLMAIMH BEIIECTB C PA3IUYHBIMU BUAAMU XUMHUYECKOH CBSI3U. CTeleHb MUCCOLUAIIH.
CuJbHBIC M c1a0bIe AIEKTPOIUTHI.

Peaknuu woHHOro oOMeHa. YCIOBHS TPOTEKaHHWS peaKuuid HOHHOrO OOMEHa, TOJIHBIe H
COKpaméHHbIC HWOHHBIC YypaBHEHMs peakiuil. CBOWCTBa KHCIOT, OCHOBaHMM M cONeil B CBeTe
MPEACTABICHUI 00 IIEKTPOIUTUYECKOH aucconnanin. KadyecTBeHHBbIE peakiuyu Ha HOHBL. [loHsTHE O
TUJIPOJIU3E COJIEH.

Xumuueckuit IKcnepumenm.

O3HAaKOMJICHHE C MOJICIISIMH KPHCTAIUTMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIJIOB U
HeMeTaJuIoB (rpaduTa M anMasza), CIOXKHBIX BEIIECTB (XJIOpHUIa HATpPHUsl), UCCIEJOBaHHE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOH  peakUud OT  BO3JACHCTBHUS  Pa3lUYHBIX  (aAKTOpOB,  HCCICAOBAHHE
9JIEKTPONPOBOTHOCTH PACTBOPOB BELIECTB, TMpoIecca JUCCOLUAIMU KHUCIIOT, INeNnoYeld W cosed
(BO3MOYKHO HCITOJIb30BAHUE BHJICO MAaTEpPHAliOB), MPOBEICHHE OIBITOB, WILTIOCTPUPYIOMIUX TMPH3HAKU
MPOTEKaHUsl PEaKIuii MOHHOro oOMeHa (oOpa3oBaHHE OcajKa, BBIJICJICHHE Ta3a, 0O0pa30BaHUE BOJIbI),
OIBITOB, WJUIIOCTPUPYIOIIUX IMPUMEPBI OKUCIUTCIBHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, peakuuun
pa3oKeHHs, COCJMHEHHsI), PACIO3HABAaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIBI0 Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha MOHBLI, PCIICHUEC SKCIICPUMECHTAJILHBIX 3aJ1a4.

HemeTtanbl U HX coeTUHEHHST

OO6mias xapakrepucThka TamoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEMEeHH
okucieHus. CTpoeHue u (pU3MUYeCKUe CBONCTBA MPOCTHIX BEIIECTB — I'aJIONCHOB. XMMHUECKHE CBOHCTBA
Ha mpuMepe xJyiopa (B3anuMoJIeiCTBHE ¢ METaJUTaMH, HeMeTaJllaMu, IIerodaMn). Xioposoaopos. ComnsHas
KHCJIOTa, XMMHYECKHE CBOWCTBA, MOJNydYeHWe, NpuMeHeHue. JleficTBue Xyiopa W XJIOPOBOIOpOJA Ha
OpraHu3M 4elIoBeKa. BaxkHelue XJIopuabl U UX HAXOXKJIEHUE B IIPUPOJIE.

Ob6mrast xapakrepuctuka 371eMeHToB VIA-Tpymmer. OCOOEHHOCTH CTPOEHUST aTOMOB, XapaKTePHBIC
creriean okuciieHns. CtpoeHne W (pu3MYecKUe CBOWCTBA TPOCTHIX BEHIECTB — KUCIOPOAA M CEPHI.
AJTOTpOITHBIE MOIM(UKAIIMK KHCIOPOJa W Cepbl. XWUMHYECKHE CBOWCTBa cephl. CepoBOmOpPOI,
cTpoeHue, (u3Mueckue M XHUMHUYecKHe cBoWcTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX
okcunoB. CepHast KucioTa, (Gu3nMueckne W XUMHYECKHE CBOICTBa (0OLIME Kak MPEACTaBHTENS Kiacca
KUCIOT W crnenuduyeckne). XUMHUYECKHE PEaKIUH, JEeKAIMe B OCHOBE IPOMBIIIIEHHOTO CIocoda
TIOJIYICHUSI CEpHOM KHUCIOTHL. [lpumMmeHeHne cepHON KucimoThl. CONM CepHOM KHCIIOTHI, KadeCTBEHHAS
peaknms Ha cynbdaT-moH. HaxokaeHue cepbl U e€ coemuHeHUH B Tpupoae. XUMHUIECKOE 3arps3HeHUE
OKpYXKaIoleH Cpeabl COCOUHEHUSIMH Ccepbl (KMCIOTHbIE HOKIM, 3arpsA3HEHUE BO3AyXa M BOZOEMOB),
CITOCOOBI €0 MIPETOTBPAICHHS.

Ob6mas xapakTepucTuka 31eMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOEGHHS aTOMOB, XapaKTepHBIE
CTCIIEHH OKHUCJIEHHs. A30T, pPacnpocTpaHEHHe B TNpHpone, (U3MUECKHUEe M XUMHUYECKHE CBOWMCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (Gu3HYecKHe W XUMHUYECKHE CBOWCTBA, IOIydeHHE M
npuMenenre. Conn aMMOHHMA, UX (U3MUECKHE M XUMHUYECKUE CBOMCTBA, nmpuMmeHeHue. KauecTBeHHas
peakuysi Ha MOHbI aMMOHHS. A30THas KUCJoTa, e MojgydeHue, (pusnueckue M XUMHUYECKUE CBOMCTBA
(oOmme Kak TMpencTaBHTENs Kiacca KUCIOT u cnenuduueckue). Vcrmomp3oBaHUe HUTPATOB M COJEH
aMMOHMSI B KauecTBE MHUHEPAJbHBIX yHOOpeHHH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpelbl
COCIMHEHUSAMHU a30Ta (KHUCJIOTHBIE MOXAW, 3arpsi3HEHUE BO3Iyxa, HOuBbl W BonoéMoB). Pocdop,
ayutorponubie Moaupukanuu docdopa, dhusmueckue U xuMuueckue cpoicrsa. Okcun docdopa (V) u
tdbochoprast kucmora, QU3NUIECKNEe W XUMUYECKHE CBOWCTBA, MoiydeHue. Vcnonp3oBanue ¢ocdaToB B
Ka4yecTBE MUHEPAJIbHBIX YI0OpEHU.

Oo6mas xapakrepucTrka »ieMeHToB |V A-Tpymmbl. OcoOeHHOCTH CTPOEGHUS aTOMOB, XapaKTepHBIC
CTENEHH OKUCIICHUS. YTIIEpO[, ajIOTPOIIHbIE MOAU(HUKALINN, PACIPOCTPAHEHNE B IPUPOJE, (PU3HMIECKUE
U XMMHYECKHe cBoicTBa. Ancopbumsa. Kpyrosopor yriaepoma B mpupope. Okcuipl yriepona, HUX
¢u3nuecKkrue U XMMHUYECKHE CBOMCTBA, JACHCTBHME HAa JKMBBIC OPraHU3MBbI, HOJYYEHHE M IPUMEHEHHE.
DKoornveckue mpodsieMsl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V), rumoresa riiobanbHOro MOTEIICHHS
KJIMMaTa, TapHUKOBBIN 3¢ (eKT. YronpHas Kuciiora u e€ coiu, ux (U3NIecKue 1 XUMHUYECKHE CBOMCTBA,
nojydeHue u npuMeHenue. KadecTBeHHasi peakuus Ha KapOoHAT-MOHBI. Mcnonb3oBaHue kapOOHATOB B
ObITY, MEIMIIMHE, IPOMBIIIJICHHOCTH U CEJILCKOM XO03SHCTBE.

[lepBoHayanpHbIC MOHATHS 00 OPraHWYECKUX BEIECTBAX KaK O COCIUHEHUSX yriepojaa (MeTaH,
9TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TIMLEPUH, YKCycHas Kuciiora). [IpupoHbie HCTOYHUKH YTII€BOI0POIOB
(yromp, mnpupoAHbIH ra3, He]Tb), NPOAYKTHl HX mepepadboTku (OEH3UH), MX poidb B OBITY H
MPOMBIILTICHHOCTH. [IOHsATHE O OMONOrMYECKH BaKHBIX BELIECTBAX: JKUPaX, OENKax, YriaeBoAax — M MX
POJHM B )KM3HU YesioBeka. MaTepualibHOe eMHCTBO OPraHUUECKUX U HEOPraHWYECKUX COSJANHEHUH .



Kpemuuii, ero ¢usnyeckne n XUMHUYECKHE CBOMCTBA, MOJydyeHHE M TpuMeHeHue. CoequHEHHUs
KpemHus B mpupone. OOmme mnpencraBieHus o0 okcune kpemHus (IV) ¥ KpeMHHEBOW KHCIIOTE.
Cuiukatel, UX UCIONB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHelme cTpouTenbHble MaTepHabl:
KepaMuKa, CTEeKIOo, LEeMEHT, OerToH, kene300eToH. [IpobimeMbl 0G€30MacHOr0  HCHONb30BaHHMS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEAHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm.

H3yueHHe o00pa3loB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, TPOBEACHUE
Ka4CeCTBCHHBIX peaKuMﬁ Ha XJIOpUA-UOHBI U Ha6HIO[IeHI/Ie IMPHU3HAKOB MUX MPOTCKaHUs, OIIbIThHI,
oTpaxkarome (U3NYeCKUe M XHMHUYECKHE CBOMCTBA TAJOr€HOB W HMX COCAMHEHUH (BO3MOXKHO
WCTOJNIb30BAaHME BUICOMATEPHANIOB), O3HAKOMJIIEHHE C o00pa3lamMu XJOpHUIOB  (TaJIOreHHoB),
O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeTMHEHHSIMHU (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPHAIIOB),
HaOIo/IeHHe Tporecca OOyrIIMBaHUSI caxapa IMoJ JSHCTBUEM KOHIEHTPUPOBAHHOH CEPHOM KHCIIOTHI,
M3yYeHHE XUMUYECKUX CBOWCTB pa30aBIICHHOW CEPHOW KHMCIIOTHI, MPOBE/ICHHE KAYECTBEHHOM peaKiny Ha
cynbhaT-uOH W HaAOJIO/IeHHE TpU3HAaKa e TMPOTEKaHWs, O3HAKOMIICHHE C (U3MYECKHMMH CBOHCTBAMH
azora, octhopa u ux coeqrHeHUI (BO3MOKHO MCIIONB30BAHNE BHJICOMAaTEPUAIIOB), 00pa3amMi a30THBIX
u (ocopHBIX YHA0OpEHHU, MONy4YeHHue, COOMpaHHE, PACIO3HABAHWE W H3YYCHHUE CBOMCTB aMMHUAKa,
MPOBE/ICHHE KAaueCTBEHHBIX pPEaKIUii Ha HOH aMMOHHS M (ocar-HOH M HM3yYeHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJACHCTBHE KOHIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MeEAbI0  (BO3MOXHO
WCIOJIb30BaHME BUICOMATEPUANIOB), U3ydeHUE MOJIENEH KPUCTAJUIMYECKUX PEHIETOK anmasa, rpadura,
(ymiepena, 03HaKOMIJIEHHE C TIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM H
YCTPOWCTBOM MPOTHBOra3a, MojydeHne, COOMpaHne, pacrio3HaBaHNE M U3yYeHHE CBOMCTB YIIIEKHCIIOTrO
rasza, MpOBCACHNEC KaUCCTBCHHBIX peaKum‘/'I Ha Kap6OHaT U CUJIMKAT-UOHbI U M3YYCHHUC IIPU3HAKOB HUX
IIPOTCKaHMA, O3HAKOMIJICHUEC C HpOHYKHHEﬁ CUJINKATHOM ITPOMBITIIIICHHOCTH, pemcHue
OKCIICPUMEHTAJIBHBIX 3a1a4 I10 TEME «Baxnelmme HeMeTaIbl ¥ UX COCANHCHUA .

MeTtaJibl U UX COCIMHEHHU

OOmas xapaKkTepuCcTHKa XUMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TOJOXKEHUS B
[Tepuommyeckoii cucteme xummueckux diemeHToB J[. U. MenmeneeBa u crpoenus atomoB. CTpoeHue
MeTayuIoB. Merayuiyeckasi CBSA3b M METAITMYecKas KPUCTAJUTMYEecKas pemérka. DINEeKTPOXHMHUYECKUI
psAn HaNpsDKeHWH MertaioB. Du3WYeckne W XUMHYECKHE CBOWCTBa MeTayuioB. OOmme crocoOb!
nosydeHusi MeTayyioB. [IoHsATHE O KOPPO3WHM METaJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CruiaBsl (CTajib, YyryH, JIOPaTFOMUHAN, OPOH3a) M UX IPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsie MeTayabl: MojoKeHue B llepuoanyueckoil cucTeMe XUMHUYECKUX 3JeMeHTOB JI.
N. MenpeneeBa, cTpoeHHE UX aTOMOB, HaxokjaeHUe B npupozae. dusnueckue U XMMHUUYECKHE CBOMCTBA
(ma mpumepe Hatpus u Kamusi). OKCHABI W THAPOKCHIBI HATpUs W Kanud. llpuMmeHeHHWe MIemOouHBIX
METaJUIOB U UX COEIUHEHUI.

[[lenouno3eMenbHbIEe METAJUIbl MarHui W KajplMid: monoxkeHue B Ilepumoaudeckoil cucrteme
xuMuueckux saemenToB . Y. MeneneeBa, cTpoeHUe UX aTOMOB, HaXOXJieHHE B npupoje. dusnyeckue
U XUMHUYECKHEe CBOWCTBA MarHus W Kaiblus. BakHeilmme coequHEeHWs Kajdblus (OKCHA, TUAPOKCH]I,
conm). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTPaHSHHUS.

AmoMunuii: nonoxenue B llepuoanueckoit cucrteme xumuueckux snementos . M. Menneneena,
CTpOGHHE aToMa, HaxOoXJeHHe B mpupoxe. Du3ndyeckne W XUMHUYECKHE CBOWCTBA AaIIFOMUHUS.
AmboTrepHBIe CBONHCTBA OKCH/IA ¥ THAPOKCH A ATFOMUAHUSI.

Kenezo: nonoxxkenue B llepmoanueckoi cucreme xumuyeckux siaemeHToB JI. M. Menneneena,
CTpOGHHE aToMa, HaXOXJeHue B mpupoje. Dusmueckne W XUMHYECKHE CBOMCTBa Jkeme3a. OKCHIBI,
ruapokcu bl 1 conu xenesa (1) u xenesa (111), ux coctas, cBoiicTBa U MOTyUYCHHE.

Xumuueckuit IKcnepumeHm:

O3HAKOMJICHHE C OO0pa3llaMH METaJUIOB W CIUIABOB, WX (DU3MUYECKHMMH CBOWCTBAMH, W3YyUYEHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIB30BAaHHE BHUJIEOMATEPHANIOB), OCOOCHHOCTEN
B3aMMOJICHCTBUSL OKCHJIa KaJIBIIUS W HATPUS C BOAOH (BOSMOXKHO HCIIONH30BAHHE BHJICOMATEPHAIIOB),
WCCIIEJIOBAHNE CBOWCTB JKECTKOW BOJBI, IIpoOIlecca TOPEHHUs JKene3a B KHUCIOpoJe (BO3MOXKHO
WCIOJIb30BaHME BHJICOMATEPUAIIOB), TIPU3HAKOB MTPOTEKAHHS KAa4eCTBEHHBIX PEAKIMi Ha MOHBI: MArHUSA,
KaJbIHst, amfoMuHuUs, nuHKa, xenesa (1) u sxenesa (1), mexun (I1), HabroneHMe U OMKMCaHUE TIPOIIECCOB
OKpalllMBaHWsI TUIAMEHM HMOHAMHU HATpUs, Kalusd W Kaiublusd (BOBMOXKHO  HCITOJN30BaHUE
BHJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB TMIPOKCHIA aJIOMHUHHUS U TUAPOKCHAA IIMHKA,
pelIeHue dKCIIepUMEHTAIbHBIX 3314 10 TeMe «Ba)xHelme MeTaIbl U UX COSAMHEHUS.

XHUMHUS U OKpYy:KaoIas cpeaa



BemecTBa n MaTepualibl B MOBCEAHEBHOM JKM3HU YelOBeKa. be3onacHoe MCIONb30BaHNE BEIICCTB
1 XUMHUYECKUX peakuuii B ObITy. [lepBas moMolps Npu XUMUYECKUX 0XKOTax M OTPABICHUSX.

XuMHUECKOe 3arps3HEHHE OKpYXKawollel cpeabl (mpenenbHas JOMyCTHMas KOHLEHTPALUs
Beects, ganee — [1JIK). Ponb xuMun B perieHr# SKOIOrHYECKUX POOIIeM.

Xumuueckuii IKcnepumenn.

u3ydeHue oOpas3loB MaTepuaioB (CTEKIIO, CIUIABbl METAUIOB, IOJMMEPHBIC MaTEPHAIIbI).

Mescnpeomemnbie ceasu

Peanuzanysi MEeXIpEAMETHBIX CBS3€H MpH M3y4eHWH XMUMHU B 9 Kilacce OCYIIECTBISICTCS 4Yepes
WCTIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATUH, SIBISIOMINXCS CUCTEMHBIMH
JUISL OTZICNIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOr O LIUKIIA.

OOmme ecrecTBEHHO-HAYUHBIC MMOHTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHaJIH3, CHHTE3,
KIaccu(uKamysi, MepHOIUIHOCTb, HAOIIOACHHUE, DKCIIEPUMEHT, MOJCIUPOBAHHUE, M3MEpPEHHE, MOJIEIb,
SIBIICHUE, TAPHUKOBBII (KT, TEXHOIOTHUSI, MATCPHAIIBI.

®dusuka: mMatepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINJ, U30TOIIbI, PaJIAOAKTHBHOCTS,
MOJIEKYJa, DJEKTPUUECKUU 3apsill, NPOBOJHUKH, MOIYNPOBOJHUKH, JHUIJICKTPUKU, (POTOIIIEMEHT,
BEI[ECTBO, TeNO, 00bEM, arperaTHoe COCTOSHHE BEIIEeCTBA, TIa3, pacTBOP, PacTBOPUMOCTb,
KpHUCTa/LINuecKass penIérka, CIrjiaBbl, (U3WYECKHE BEUYWHBI, CAMHHUIBI H3MEPEHUs, KOCMHYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE371b1, CONHIIE.

Buonorusi:  porocuHTe3, JpIXaHWe, Ouocdepa, DKOCHCTEMa, MHHEpaJbHBIE yIO0OpEHHS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MM TATEILHBIC BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MHUHEpAbl, TOPHBbIE IOPOABI, IIOJE3HBIE HCKOMAEMBbIE,
TOIJIMBO, BOJIHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUSI TIPOrPAaMMbI OCHOBHOT'O 00IIEro 00pa30BaHUsI TOCTHTAIOTCS B
xofie OOyYeHWS] XMMHH B €IUHCTBE y4eOHOW M BOCIUTATEIbHOW MIESTEIHHOCTH B COOTBETCTBHH C
TPaJUIMOHHBIMA ~ POCCHHCKAMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-HPABCTBEHHBIMH I[IEHHOCTSIMH,
HPHUHSTHIMHA B OOIECTBE MPABAUIAME i HOPMaMH MTOBE/ICHUSI U CIIOCOOCTBYIOT MPOIIECCAM CaAMOIIO3HAHHMS,
CaMOpPa3BUTHS M COLMAIA3ANH O0YJatOIIHXCSL.

JIMYHOCTHBIE PEe3yNMbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOICTBOBATHCS CHCTEMOM
MO3UTHBHBIX [ICHHOCTHBIX OPHEHTAIMI U PACIINPEHHE OIBITA AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YaCTH:

1) naTpuOTHYECKOr0 BOCIIUTAHUS:

[[EHHOCTHOTO OTHOIICHHS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACIIC/INIO, TIOHMMAHUS 3HAYCHUSI XAMHYECKON HAYKH B )KU3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BIIQJICTh JJOCTOBEPHONW wHH(MOpMAIMEd O MEePeqoOBbIX [JOCTH)KCHHSX W OTKPHITHSX MHPOBOH U
OTEYECTBEHHOM XMMHH, 3aNHTEPECOBAHHOCTH B HAYYIHBIX 3HAHHSX 00 yCTPOMCTBE MUPa M OOIIECTBA;

2) rpaKIaHCKOIr0 BOCIIMTAHUS:

IPEICTaBICHHST O COIMATBHBIX HOPMax W MPaBUJIAX MEKJINYHOCTHBIX OTHOILIEHHI B KOJUICKTHBE,
KOMMYHHUKATHBHOM  KOMIICTCHTHOCTH B  OOIIECTBEHHO  MOJE3HOM, Yy4eOHOMCCIIEeI0BATEIbCKOM,
TBOPYECKOW M JIPYyIUX BHIAX IESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW IESITEIbHOCTH
[pPH BHINONHEHWH YyYeOHBIX, IT03HABATENBHBIX 3a]1a4, BBINOIHEHUH XHMHYECKHX OKCIICPUMEHTOB,
CO3[[aHMU y4eOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHMMAHHIO W B3aWMOIIOMOIIM B TPOLECCE ITOM
y4eOHOU JIeSTENbHOCTH, TOTOBHOCTH OI[CHMBATh CBOE IOBEICHHE M IOCTYIIKH CBOWX TOBAapHIIEH ¢
MO3UIMK HPABCTBEHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHHSI TOCIIEACTBHINA TOCTYIIKOB;

3) HEHHOCTH HAYYHOr'0 MO3HAHMSL:

MHPOBO33PEHYECKHUE TPEACTABICHUS O BEIIECTBE M XUMHYECKOW DPEAKIMH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTAaBIISFOIINE OCHOBY JUISl MOHMMAHHS CYHIHOCTH HAy4HON
KapTHHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUsI HPHPOJBI, B3aHMOCBSI3SIX
Ye/IOBEKa C MPUPOIHOM CPE/IOii, O PO XUMHH B IIO3HAHUH ITHX 3aKOHOMEPHOCTEI;



[03HaBaTEIbHBIC MOTHBBI, HATIPABJICHHBIC HA TIOTYYCHHUE HOBBIX 3HAHUHU MO0 XUMHUU, HEOOXOTUMbIC
JUIE  OOBSICHEHMsI HaOMIOJaeMbIX IMPOIECCOB W SIBJICHUMW, MO3HABATEIBHONH, WH(POPMAIMOHHON U
YUTATEIBCKONW KYJIBTYpPhl, B TOM 4YHCJEC HABBIKOB CAMOCTOSTEIIBHOW pa0OThl C YYEOHBIMHU TEKCTAMH,
CIIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMU CPEACTBAMU WH(OPMAIMOHHBIX TEXHOJIOTUH;

HHTEpeC K OOYYECHHIO W TIO3HAHUWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
camMoo0pa30BaHUIO, TIPOCKTHOH M HCCIEAOBATEIbCKOW JEITEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HATPaBJICHHOCTU U YPOBHS 00YYCHUS B JlaIbHEHIIIEM;

4) hopMuUpOBaHUS KYJIbTYPHI 310POBbS:

OCO3HaHMWE€ HNCHHOCTU KHU3HU, OTBECTCTBEHHOI'0O OTHOUICHUA K CBOEMY 3A0POBLIO, YCTAHOBKHM Ha
30pPOBBIA 00pa3 KU3HH, OCO3HAHHE IOCIEJICTBHNA M HENPUSATHE BPEAHBIX MPHUBBIUCK (YMOTpeOseHHs
QJIKOTOJI5, HAPKOTUKOB, KypEeHHs1), HEOOXOIUMOCTH COOJIOACHUS MPaBUil OE30MaCHOCTH NPU 00palieHUH
C XUMHUYCCKHUMHU B€UIECTBaAMU B 6I>ITy u peaJ’IBHOI\/’I KH3HU,

5) TpyaoBOro BocnuTaHMA:

HWHTEpEC K MPaKTHUECKOMY U3yYeHHIO Tpodeccuii U Tpy/a pa3IMyHoro pojia, yBaKeHUE K TPYIy U
pe3yabTaram TPYJIOBOH JEATEIbHOCTH, B TOM YHCII€ Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN 110
XMMUHM, OCO3HAHHBI BBIOOP HMHIMBHIYATbHOW TPACKTOPHHU MPOJNODKEHHsI 00pa3oBaHUs C YUETOM
JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTH K XUMHUH, OGH.[eCTBeHHLIX HUHTCPECOB U HOTpe6HOCTeI\/'I,
YCIICIIHONH PO ECCHOHANIBHON JIESITEILHOCTH M Pa3BUTUS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTh
aIalI THPOBATHCS B TIPO(ECCHOHATIBHOM CpeJIe;

6) 9K0JIOrH4YecKOro BOCIIUTAHMS:

9KOJIOTHUYECKH 1elIecO00pa3Hoe OTHOIICHUE K MPHUPOJIE KaK UCTOYHHMKY JKU3HU Ha 3emiie, OCHOBE
e cylIecTBOBaHMS, IMOHMMaHHWE LEHHOCTH 3JIOPOBOTO M 0Oe30rmacHoro o0dpas3a >KW3HH, OTBETCTBEHHOE
OTHOIICHUE K COOCTBEHHOMY (DM3MYECKOMY ¥ TICHXHYECKOMY 3JIOPOBBIO, OCO3HAaHHE I[EHHOCTH
COOJIIO/IEHHUST TpaBUJI 0E30MacCHOI0 IOBEJACHUS MPU padoTe ¢ BEIIECTBAMH, a TaKXKe B CHTYyallUsX,
YIPOXKAOIIHX 37I0POBBIO U JKU3HU ITHOJICH;

CIOCOOHOCTH TIPHUMEHSTHh 3HAHMS, TOTy4aeMble NpPHU W3YYEHHH XWMHH, JUIA DPEIIeHHs 3ajad,
CBSI3aHHBIX C OKpY’Karouied NpUpOJHON cpemo, sl MOBBIMICHUS YPOBHS KOJIOTMYECKON KYJIbTYPHI,
OCO3HAHUS TINOOAIBHOTO XapakTepa SKOJIOTMYECKHX NpOOIeM M TyTeHd WX peIIeHUs MOCPEICTBOM
METOJIOB XHUMHH, HKOJOTHYECKOTO MBIIIICHNUS, YMEHHS DPYKOBOJCTBOBATHCI WM B IIO3HABATEIHHOM,
KOMMYHUKATUBHON U COIIMAJIbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX Ppe3yJbTATOB BBIACIAIOT 3HAUMMble Ui (POpMHUpPOBaHMSA
MHUPOBO33pEHHUS 00IIEHAYYHbIE OHATHS (3aKOH, TEOpHs, IPUHILIMII, TUIOTE3a, (aKT, cUucTeMa, IpoLecc,
9KCIEPUMEHT M JAPYroe.), KOTOPbIe HCIOJb3YIOTCSI B €CTECTBEHHO-HAyYHBIX YUEOHBIX HpPEAMETax M
MO3BOJIIIOT HAa OCHOBE 3HAHUM M3 3THX NPEAMETOB (OPMUPOBATH MPEACTABICHUE O LETOCTHON HAayYHOI
KapTHHE MHUpPA, W YHHBEpcajbHble YydecOHbIE JeHcTBUS (IO3HABATENIbHbIC, KOMMYHHUKATHBHBIE,
peryJsITUBHBIE), KOTOpble o0ecrednBalOT  (OPMUPOBAHWE TOTOBHOCTH K  CAMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYILLIECTBICHUIO YUEOHOM esITeIbHOCTH.

IMo3HaBare/ibHbIE YHHBEpPCcAIbHbIE Y4eOHbIE 1eCTBUS

BazoBble Tornyeckne geicTBus:

YMEHHS HCIIOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIUICHHUSI NMPH OCBOSHHWU 3HAHHMM: PAaCKPBIBATDH
CMBIC]T XMMHMYECKUX MOHATUH (BBIIEIATh X XapaKTepHbIC NPU3HAKU, YCTAaHABIMBATH B3aMMOCBS3b C
JOPYrUMH TOHSTHSMH), HCIIONIb30BATh IOHATUS ISl OOBSCHEHHS OTHENbHBIX (DAaKTOB W SIBICHMIA,
BbIOMPATh OCHOBaHMS M KPUTEPHU Ul KIacCH(HUKALNK XUMHUYECKHX BELIECTB M XUMHUYECKUX PEAKLUH,
yCTaHaBJIMBaTh MPUUYMHHO-CIECTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3y4YEeHHUs, CTPOUThH JIOTMYECKHE
paccykaeHus (MHAyKTUBHBIE, IeyKTUBHBIC, 110 aHAJIOTUH), ICJIaTh BHIBOABI M 3aKIIIOUCHUS,;

yMEHHE TIPUMEHSATh B TMpOLecce IMO3HAHUS TNOHATUS (IPEAMETHbIE M  METalpeIMeTHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yEMbIE B XUMHHU, IPE0OPa30BbIBATh IIMPOKO MPUMEHSIEMBbIE
B XMMHH MOJICIbHBIC MTPEJCTABICHUSI — XUMUYECKHI 3HAK (CHMBOJ 3JIEMEHTa), XUMHUUecKas (hopmyia u
ypaBHEHHE XUMHUYECKOH pPEaKIUM — MPU PELICHUH Y4eOHO-TO3HABATEIBHBIX 3a/a4, C YYETOM HTHX
MOJIENIbHBIX TIPEACTaBICHUHA BBISIBIATE W XapaKT€PU30BaTh CYIECTBEHHbIE MPU3HAKU H3Yy4aeMbIX



OOBCKTOB — XHUMHYECKHUX BEIIECTB M XUMHUYCCKUX pEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH,
NIPUYUHHO-CIIEICTBEHHBIC CBSI3U U MMPOTUBOPEUHUS B U3yUaeMbIX MPOILIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBareJbckue 1eHCTBUA !

YMEHHE HUCIOJb30BaTh MOCTABJICHHBIC BOIPOCHI B KAaUeCTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KauecTBe OCHOBBI il (DOPMUPOBAHHUSI THUIIOTE3bI MO IPOBEPKE TMPABHILHOCTH BBICKa3bIBAEMBIX
CYKICHUH;

HpI/IO6pCTCHI/Ie OIllbITa 10 IIJIAaHWUPOBAHUIO, opraHmsaiyii MW TPOBCACHUIO YUCHHYCCKUX
9KCTIIEPUMEHTOB, YMEHHE HaONII0JaTh 3a XOAOM IIpoIecca, CaMOCTOSTENbHO IPOrHO3UPOBATH €ro
pe3yabTaT, (QOpMYJIMpPOBaTH OOOOLICHWMSI ¥ BBIBOJBI [0 pE3yJbTaTaM MPOBEASHHOIO OIIbITA,
WCCIIC/IOBAHMSI, COCTABIISITh OTUET O MPOJICIIAHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEeHHE BBIOMpaTh, aHAJTM3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB H (OPM
NpeaCTaBJICHUsA, MOITYyYaeMyI0 U3 PAa3HbBIX MCTOYHHKOB (Hay‘{HO-HOHy.HHpHaH JMTepatypa XUMHUYCCKOIO
collep KaHusl, CIIPaBOYHBIC MTOCOOUS, pecypchl MHTEpHETa), KPUTHUECKH OIEHUBATH MPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TPUMEHSATh pa3jiMyHble METOJbl M 3alpochl MPH TIOUCKE M OTOOpe WHpOpMaluu U
COOTBETCTBYIOIIUX JAaHHBIX, HeO6XO):[I/IMLIX JUIA  BBIIIOJIHCHU S y‘-Ie6HBIX N IIO3HABATCIIBHBIX 3aJa4
ONPENENEHHOr0  THUIIA, TPHOOPETEHHE OIbITa B  O0JIACTH  KCIIOJNB30BaHUS  HMH(DOPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TGXHOHOFHﬁ, OBJIAJICHHUEC KyanypOﬁ AKTUBHOI'O HMCIIOJIb30BAHUA PA3JIUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTHMAIBHYIO (OPMY TpelCTaBleHHs] HHPOpMAIUU 1
WUTIOCTPUPOBATh pelllaeMble 3aJlaud  HECIOKHBIMH CXEMaMH, JIuarpaMMaMu, JpyruMH (QopMamu
rpaduKu ¥ UX KOMOMHAIIHSIMH;

YMEHHUE UCIIOJIb30BaTh U aHAJIM3UPOBATD B IIPOLIECCE YUCOHOM U MCCIIEI0BATEIbCKON JCITEIbHOCTH
HHq)OpMaHPIIO O BJIMIHUKW TPOMBIIIIICHHOCTH, CEJIIBCKOI'0 X03gliCTBA U TpaHCIIOpTa Ha COCTOAHUC
OKpY’Kalollel MPUpPOHON CPEIbI.

KomMmyHuKaTHBHBIE YHUBepcAJIbHbIE yueOHbIe el CTBUSI:

YMEHHS 3a7aBaTh BOIPOCH (B Xome amanora W (W) TUCKYCCHH) IO CYIIECTBY OOCYXIaeMOM
TeMbl, (OpMYITHPOBATE CBOM MTPETIOKEHUSI OTHOCHTEIBHO BBITIOJIHCHUSI TTPEITIOKEHHON 3a/1auH;

YMEHHS TMPEACTABIATh TMOJTYYCHHBIC PE3YNbTAThl MO3HABATEIBHOW ACATEIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMI0 PE3YJLTATOB BBIMOTHEHUS XUMHYECKOTO JKCIEPUMEHTA
(mabGopaTtopHOro OIBITA, JIAOOPATOPHOW pPabOTHI TO WCCIEAOBAHWIO CBOWCTB BEIIECTB, y4eOHOrO
MIPOCKTA);

YMEHUSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHW ITO3HABATEIBHOW U
HCCIIEIOBATEILCKOW JICATEILHOCTH TMPH PEINICHUH BO3HUKAIONMX MPOOJIeM Ha OCHOBE ydéra OOMIMX
WHTEPECOB M COIJIACOBaHMS MNO3MIMUEN (0OCyXkaeHus, OOMEH MHEHHUSMH, «MO3TOBBIC INTYPMBI,
KOOPJMHAIINS COBMECTHBIX JICHCTBHI, ONpEIENCHNE KPUTEPHEB IO OICHKE KauyecTBa BBITTOJIHEHHOW
paboTHI U IpyTHE).

PerynsiTuBHbBIE YHUBeEpPCAJIbHbIE Y4eOHbIe AeliCTBUSL:

YMEHHE CaMOCTOSTEIBHO ONPEACIATh LEJINH JCATENbHOCTH, IUIAaHUPOBaTh, OCYLIECTBIATH,
KOHTPOJIMPOBaTh M IPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTb, BBIOMpaTh HauOonee
s dexTuBHBIE CTIOCOOBI pelieHrs] YIeOHBIX 1 TTO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIISITH WIN
KOPPEKTUPOBATh MPEJIOKEHHBIM alrOpUTM JEHCTBUM NMPH BBHIIOJIHEHWN 33aJaHUN C YYETOM HOITYyYCHMS
HOBBIX 3HaHMU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKUUSIX, OLEHUBATH COOTBETCTBHE
MOJYy4YEHHOTO pEe3yJibTaTa 3asBJICHHOW LEJNH, YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
MpeaiaraeMble B yCJIOBUH 3a/1aHHH.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX Pe3yNIbTaTOB 10 OCBOSHHIO 0053aTEIhHOI0 COIEPIKAHMSI, YCTAHOBICHHOTO
JMaHHOHW (enepaabHON pabovell mporpaMMon, BBIJIEISIOT: OCBOCHHBIE 00YYarOIIMMUCS HAYYHbBIC 3HAHUS,
YMEHUS U CIIOCOOBI ICHCTBHH, CrielUpUYIecKre I MPSIMETHON 00JIacTH «XUMHUS», BUJIBI ISITEILHOCTH



10 MOJYYCHHUIO HOBOI'O 3HAHHWA, €r0 MHTEPIIPpETAlluU, HpCO6p330BaHI/IIO U MPUMCHCHHUIO B Pa3JIMYHBIX
y‘Ie6HI)IX 1 HOBBIX CUTYyallUsIX.

K KOHIY 06yqu1/I$1 B 8 Kiacce MMPEAMETHBIC PE3YJIbTAaThl HAa 0a3o0BOM YPOBHE OOJIKHBI OTpaXaTb

CcOPMUPOBAHHOCTH Y O0YUYAIOIINXCS YMECHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MMOHATHH: aTOM, MOJCKYJA, XHMHUYCCKHH DIIEMEHT,
IIPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOAHAs U HEOAHOPOJHAs), BaJIEHTHOCTH,
OTHOCHUTENbHASI aTOMHAs U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIlECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOsT XMMHYECKOTO JJIEMEHTa B COCIUHEHWH, MOJSPHBIA OO0BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJb, O3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas peakius,
KIaccu(uKaIys peakiuil: peakiud COCAWHEHMs, PEaKIUK Pa3IOoKEHUs, PEAKIMH 3aMEIeHHUS,
peaknuu oOMeHa, 3K30- U SHJOTEPMUYECKUE PEAKIINU, TEMI0BOM dPQEKT peakiyH, sIpo aToma,
9JIEKTPOHHBIN CIIOM aToMa, aTOMHasi opouTasb, paauyc aToMa, XMMHYECKasi CBS3b, MOJISIpHAs U
HEeMnoJsipHas KOBaJIGHTHAsI CBSI3b, HOHHASI CBSI3b, MOH, KATHMOH, aHMOH, PacTBOpP, MaccoBast JOJs
BeIecTBa (TIPOICHTHAS! KOHIICHTPAIINSI) B PACTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHSITUH W MIPUMEHSTH TH IOHSTHUS ITPU
OIMCAaHMH BELIECTB U UX MPEBPAICHUI;

WCTIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJISi COCTaBlieHHs (OpMyN BEIIECTB M YypaBHEHHH
XUMUYECKUX PEAKIIH;

OIPE/IETSITh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEIeHb OKHCICHUS
JJIEMEHTOB B OWHAPHBIX COCTMHEHUSX, NMPHHAIISKHOCTh BEHISCTB K OINPEACTEHHOMY Kiaccy
COEJIMHEHUH 10 POopMyJIaM, BUJ] XUMHUECKOH CBSI3U (KOBAJICHTHASI MU MOHHAS) B HEOPTraHHUYECKUX
COC/INHEHUSIX;

packpsiBath cMbicia [lepuoanueckoro 3akona JI. . MeneneeBa: 1eMOHCTpUPOBATh IIOHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHX JJEMEHTOB OT UX TIOJOXKEHHI B
[leproanyeckoii cucteme, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MTOCTOSTHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO yYeHWs, 3aKOHa ABOTaIpo;

OIUCHIBATh W XapaKTepu3oBaTh TaOIWuHyto (opmy I[lepromnveckoil CHCTEMBl XUMHUYECKUX
9JIEMEHTOB: Pa3IndaTh MOHITHS «TJIaBHAs mmoarpymmna (A-rpymnma)y» u «modounas moarpymma (b-
TPYIITIa)», MaJIble ¥ OOJBIIHE TIEPUOIBI, COOTHOCUTH 0003HAUEHUS, KOTOPHIC UMCIOTCS B TaOIHUIIE
«Ilepuonnueckass cucrema xumudeckux sgemeHToB [I. . MeHneneeBay € 4YHCIOBBIMU
XapaKTepUCTUKaMH CTPOSHHSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj sizipa, oOliee
YHCIIO AJIEKTPOHOB M PACIPEIeTIeHIE UX 0 DJICKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPTAaHNYECKHE BEIIEeCTBA, XUMHUECKUE PEaKITII
(110 YMCITy ¥ COCTABY YYaCTBYIONIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3 eKTy);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MTOTBEPIKIas OMMCAHNE TIPUMEPAMH MOJIEKYIIIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX
peakumii;

MIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MIX KAYECTBEHHOT'0 COCTaBa, BO3SMOYKHOCTH
MIPOTEKAHUST XUMUYECKUX TIPEBPAMISHUH B Pa3IHYHBIX YCIOBUSX;

BBIYHCIISATh OTHOCHTEIHHYIO MOJIEKYJSPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO JJIEMEHTa 10 (popMylie COeITWHEHHs, MAacCOBYIO JONIO BEIIeCTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XHMHUECKOW PEAKITHIH;

MIPUMEHATH OCHOBHBIE OIEPAIMH MBICIUTEIHFHON JEATENbHOCTH — aHAJIW3 U CHHTE3, CPaBHEHUE,
000011IeHre, CUCTEMAaTH3AINIO, KIIACCU(PUKAINIO, BBISBICHIE TIPUYMHHO-CIEICTBEHHBIX CBS3EH —
JUIS W3YYEHHS CBOMCTB BEIIECTB M XHMHUYECKHX pEaKIUH, eCTECTBEHHO-HAYYHBIE METObI
Mo3HaHWs — HaOJNrojIeHue, W3MEpeHHe, MOJSIMPOBaHNe, OKCIIEPUMEHT (pealbHbIi U
MBICJICHHBIH );

CJIEZIOBATh TPABUJIAM ITOJIb30BAHUS XHMHUUYECKOW TOCYJION M JIAOOPaTOPHBIM O0OPYIOBaHUEM, a
TaK)Ke MpaBuiIaM OOpaIIeHus C BENIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU TI0 BBITOTHEHUIO
Ja00PaTOPHBIX XUMHYECKHX OIBITOB I10 TMOJYYEHHIO W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(Bomopona M KHCIIOpOJa), NPHUIOTOBJIEHUIO PACTBOPOB C OMPEAETIEHHOW MaccoBOM Jonei
pacTBOpEHHOrO0 BELIECTBA, IUIAHUPOBATH M MNPOBOAUTH XHUMHYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILENOYEH M KHUCIOT C IIOMOLIBIO HMHIMKAaTOpOB (JIAaKMYC,
(denondranenH, METUIOPAHX U JIpyrHUe).



K KOHIY 06yqu1/I$1 B 9 KJ1acce MMPEAMETHBIC PE3YJIbTAThI Ha 0a3o0BOM YPOBHE OOJIKHBI OTpaXaTbh

COPMUPOBAHHOCTD Y 00YUAIOIINXCST YMEHHIM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMWYECKUX IMOHSITHI: XUMUYSCKHHU 3JEMEHT, aTOM, MOJICKYJa,
WOH, KaTHUOH, AaHHWOH, TMPOCTOC  BEIIECTBO,  CJIOKHOE  BELIECTBO,  BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIBHOCT, CTEIEeHb OKHCICHHUS, XUMHUYECKas peakius, XHMHUYECKas CBs3b,
TeraoBol d(Q(eKT peakuu, Mok, MOJSPHBIH 00BEM, PacTBOp, DIEKTPOIUTHI, HEIJICKTPOIHTEHI,
ANEKTPOUTHYECKAsT JMUCCOIMALNS, PEaKIMd HOHHOrO OOMEHa, KaTajlu3aTrop, XHMHYECKOe
paBHOBecHe, OOpaTHMble H HEOOpaTHMbIE pPEaKIHH, OKUCIUTEIbHO-BOCCTaHOBUTEIHHBIC
peaKiuu, OKHCIHUTENIb, BOCCTAHOBUTENb, OKHCICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XMUMHUYECKasi CBsI3b (KOBaJICHTHAsl, MOHHAS, METAJUIMYECKas), KpUCTaLTHUeCKast
pemérka, KOppo3usi METaJlIOB, CIUIABbI, CKOPOCTh XMMHUYECKOH PEaKIINHU, PEIEbHO JOMyCTUMAs
xounentparms 11K Bemectna;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUECKUX TIOHSATHI U MIPUMEHSTh 3TH HOHSATHU S TIPU
OIMCAHUH BEIIECTB U UX MIPEBPAICHU;

HCTIOJNIb30BaTh XMUMHYECKYI0 CHMBOJHMKY JJIsi COCTaBlieHHs (OpMys BeUIeCTB W ypaBHEHUH
XUMUYECKUX PEaKIIM;

ONPE/IETSITh BAJICHTHOCTh M CTENEHb OKUCIICHHS XHMHUYECKHX DJIEMEHTOB B COEIMHEHHSIX
Pa3IMYHOrO COCTaBa, MPUHAUICKHOCTh BEIIECTB K ONpPEACTIEHHOMY KIIAcCy COCAMHEHHH I10
dbopmynam, BHJ XUMHYECKOW CBSI3W (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAs) B HEOPTaHUYIECKHIX
COCJIMHEHUSX, 3aps)] MOHA TI0 XMMHUYECKOW (opMmyre, XapakTep Cpeibl B BOJHBIX PacTBOPax
HEOPraHWYECKUX COEMHEHUM, TUIl KPUCTATUIMYECKON PelI€TKH KOHKPETHOI'O BEIIIECTBA;
packpbiBath cMbica Ilepuogumueckoro 3akona JI. WM. MeHueneeBa W JE€MOHCTPUPOBATH €ro
[MOHMMAaHHUE: OIMCBhIBATH M XapaKTepu30BaTh TaOIMuHyr (opMy Ilepuoauueckoll CHUCTEMBI
XUMHYECKUX JJIEMEHTOB: pa3linyaTh TMOHATHS «TJaBHAs moarpymnma (A-Tpymma)»y U «ImododHas
noarpynmna (b-rpymma)», Manble W OONBIIME IEPUOJbI, COOTHOCHTH O0O3HAYCHHMsI, KOTOpbIC
MMEIOTCSl B TEPUOIUYECKON TaONMWIle, C YHCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, o0IIee YNCIIO DIIEKTPOHOB M PACIPENEIeHNE UX
IO 3JICKTPOHHBIM CIIOSIM), OOBSCHSITH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB
Y MX COCOMHEHUU B TIpeesiaX MajblX MEPUOJ0B M TIABHBIX MOATPYII C YUIETOM CTPOEHUS HX
aTOMOB;

KJIACCU(UIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPTaHUIECKHE BENIECTBA, XMMHUYECKHE PEaKIINH
(mo 4mcimy ®W cocTaBy YYacTBYIOIIMX B pPEaKIMH BEMIECTB, MO TeruioBoMy 3d¢eKTy, Mo
WM3MEHEHUIO CTETeHEeH OKMCIIEHNSI XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATE) OOIIHE W CHEMU(GUUCCKUE XHUMHYCCKHE CBOWCTBA IPOCTHIX H
CIIOKHBIX BEIECTB, IMOATBEPKAAsl OMUCAHHUE MTPUMEPAMH MOJCKYJISIPHBIX W WOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUAX PEAKIINN;

COCTaBJIATh YPaBHEHHS dJIEKTPOIUTHIESCKON TUCCOIUAIIUN KHACIIOT, MIEIOYeld M COJIEH, TIONHBIE 1
COKpaIIEHHbIE ypaBHEHUS peakiuii MOHHOTO OOMEHa, YpaBHEHMs PEaKIIHid, TOATBEPKIAOIIIX
CYIIIECTBOBAaHNE TEHETUYECKON CBS3HM MEXK/Iy BEIECTBAME Pa3IMYHBIX KIIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIUTENHFHO-BOCCTAHOBUTENBHBIX PEAKIINi TOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OaTaHca 3THX PEaAKITHil;

MIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH TIPOTEKAHUS
XUMHYECKUX MTPEBPAIICHUH B Pa3TUYHBIX YCIOBHUSX;

BBIYHCIISTh OTHOCHTEIBHYIO MOJEKYJSPHYIO W MOJSPHYIO MAacChl BEIIECTB, MACCOBYIO JIOINIO
XUMHYECKOT0 JJIEMEHTa 10 (popMylie COeIMHEHHs, MAaCCOBYIO JIOJNIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON PEAKIIHH;

COOJIFO/IaTh TIpaBWJIa TOJIB30BAHUS XMMHUYECKOW TMOCY/IOW W J1abopaTOpPHBIM O0OpYJIOBaHUEM, a
Tak)Ke TIpaBUiia OOPAIIEHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMH I10 BBHITIOJHEHUIO
Ja00PaTOPHBIX XUMHYECKUX OIBITOB I10 TOJYYSHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yriIeKucioro rasa);

MPOBOJITh ~ PEAKIMH, TIOJATBEPKIAIONINE KAUYeCTBEHHBI COCTAaB Pa3jMYHBIX  BEIIECTB:
pacro3HaBaTh OMBITHBIM IYyTEM XJIOPUA-, OpPOMHJI-, MOJWI-, KapOoHat-, ¢docdar-, CHUIUKAT-,
cyiabdaT-, TUAPOKCUI-HOHBI, KATHOHbI ~aMMOHHS W HWOHBI HW3yYEHHBIX  METaJlIOB,
MIPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;



MNPUMCHATH OCHOBHBIC OII€paliun MBICTUTCIILHOM ACATCIIBHOCTU — aHAJIM3 U CUHTC3, CPABHCHUC,
O606llleHl/Ie, CUCTEMATHU3alllI0, BBIABJICHUC INMPUYUHHO-CJIICACTBCHHBIX CBsI3CH — AJIL U3y4YCHUS
CBOICTB BCIICCTB H XHUMHYCCKHX peaxum‘/'l, C€CTCCTBCHHO-HAYYHBIC MCTOAbl ITO3HAHUS

HaOII0IcHNEe, U3MEPEHUE, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEabHbIA U MBICTICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC

Ne || HanmeHnoBaHue pa3zienoB 1 ’ KomnuuectBo 4acos OnexkrpoHHbIe (TUPPOBEIE)

/i TEM MPOrpPaMMBbI Beerol|[Konrponbusie || Tpaktiueckue 00pazoBaTenbHbIE PECYPCHI

paboThI paboThI

Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHSI

1.1 || Xumus — BaxkHast 00J1aCTh 5 BBEAUTE 2 [[Bubmmoreka IJOK
€CTEeCTBO3HAHUS 1 3HaYEHUE https://m.edsoo.ru/7f41837c¢]]
MPaKTUYECKON
NeATEIbHOCTH YeTI0BeKa

1.2 ||BemectBa 1 XUMHYECKHE 15 1 BBEIIUTE [[Bubmmoreka LIOK
peaxnun snauenune |[https://m.edsoo.ru/7f41837¢]]

‘2106a131/m, CTPOKY

‘HTOI‘O 10 pasaeny H 20 H

‘Paszle.n 2. BaxkHeiilue npeacTaBUTEeTd HEOPraHUYECKUX BelleCTB

2.1 |[Boznyx. Kucnopon. 6 BBEIUTE BBEJUTE [[bubmuorexa LIOK
ITousaTue 00 okcumax 3HAYEHNE sgauenue | |https://m.edsoo0.ru/7f41837c]]
2.2 ||Bonopoa.Ilousitue o 8 BBEIUTE 1 [[bubmuorexa ITOK
KHCJIOTAaX U COMSIX 3HAYEHNE https://m.edsoo.ru/7f41837c]]
2.3 ||Bona. PactBopsl. [TonsTue 5 1 1 [[bubmuorexa ITOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c]]
2.4 ||OcHOBHBIC KIIACCHI 11 1 1 [[bubmamorexa [IOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c]]
coeIMHEHU
‘H06aBHTL CTPOKY
‘I/ITOFO o paszeny “ 30 “

Pa3znen 3. [lepuoguyeckmii 3axon u Ilepmoanyeckasi cucreMma XuMuueckux 3jaementon . U.
MenneneeBa. CTpoeHue aToMOB. XUMHU4YecKas cBs3b. OKUCINTEIHHO-BOCCTAHOBUTEIbHbBIE
peakuuu
3.1 ||[lepronnyeckuii 3aK0H U 7 BBEIIUTE BBEIIUTE [[Bubmamorexa IIOK
[Meprommueckas cucTema 3HaYEHNE sHauenue |[https://m.edsoo.ru/7f41837¢]]
XUMHUYECKUX deMeHToB /.
W. Menneneesa. Ctpoenue
aToMa
3.2 || Xumudeckas CBS3b. 8 1 BBEJIUTE [[bubmuoreka LIOK
OKHUCIIUTENBHO- sHauenue |[https://m.edsoo.ru/7f41837¢]]
BOCCTaHOBHTEIbHBIC
peaxIn
‘I[06aBI/ITB CTPOKY
Wroro mo pazneny 15 [[bubmmorexa LTOK
https://m.edsoo.ru/7f41837c]]
‘H06aBI/ITI> MOJYJb
‘ﬂ06aBI/ITI> paszen
‘PesepBﬁoe BpeMs H 3 H BBEAUTE || BBEIUTE H[[BI/I6J'II/IOTeKa OK



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ne || HanmenoBaHue pa3zienos u ’ KonuuectBo uacoB ‘ OnexkTpoHHbIE (THPPOBEIE)
n/m TEM MPOrPaMMBbI Beero|| KontponsHsie || [Ipaktiueckie 00pazoBaTenbHbIE PECYPCHI
paboTh paboTsI

‘ H H 3HAYCHUE || 3HAYCHUE Hhttps:// m.edso0.ru/7f41837c¢]]

OBIIEE KOJIMYECTBO 68 4 5

JACOB I10 I[TPOTPAMME

9 KJIACC

Ne || HaumeHoBaHu€e pa3neinoB U ‘ KonnuectBo yacos OnexkTpoHHbIe (IU(POBBIE)

n/m TEM NPOTrPaMMBI Beero|| Konrponbsre | [Tpaxtuueckue 00pa3oBaTeNIbHBIE PECYPCHI

| paboTsl paboThI

Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun ‘

1.1|[[ToBTOpEHUE 1 S 1 seequre  ||[[Bubmmoteka [IOK
yr1yOJieHHE 3HAHUIN 3Hadenne  |https://m.edsoo0.ru/7f41a636]]
OCHOBHBIX Pa3JIeIOB

| |[kypca 8 kiacca

1.2||OcHoBHBIE 4 BBCIUTC seequre  ||[[Bubmuorexa [IOK
3aKOHOMEPHOCTH SHa4ICHHC 3Hadenne |https://m.edsoo0.ru/7f41a636]]

| |[xuMugeckux peakuui

1.3||DnexTponuTHyeckas 8 1 1 [[bubmnoreka [IOK
JIMCCOIMAIIUS. https://m.edsoo.ru/7f41a636]]
XUMHUYECKUE PEAKIINU B

| |lpacTBOpax

‘I[O63.BI/ITI: CTPOKY ‘

‘I/ITOFO 0 pasjeny H 17 H ‘

‘Pamen 2. Hemeraiabl 1 MX coeIMHEHUS ‘

2.1||O61mas xapakTeprCTHKA 4 BBEIMTE 1 [[bubmnoreka IIOK
XUMHYECKHX JIEMEHTOB 3HA9ICHHC https://m.edsoo.ru/7f41a636]]

| |[VIA-rpynmsl. ["anorenst

2.2 ||O6mmas xapaKTepHCTHKA 6 BBEIMTE seeaure  ||[[BubaroTeka [JOK
XUMHYECKHX JIEMEHTOB 3HA9ICHHC 3Hadenne  |https://m.edsoo0.ru/7f41a636]]
VIA-rpynmet. Cepa u e

| |[coenunenust

2.3||O0111as XxapaKTeprCTHKA 7 BBEIUTE 1 [[bubmnoreka [IOK
XUMHYECKHX JIEMEHTOB SHa9ICHHE https://m.edsoo.ru/7f41a636]]
VA-rpynnsl. A30T,

| ||bocdop u ux coenunenus

2.41|06m1as xapaKTepucTUKa 8 1 2 [[Bubmmoreka IJOK
XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/7f41a636]]
IVA-rpynnsl. Yriuepon u
KPEMHHH U UX

| ||coenunenus

‘HO6&BI/ITL CTPOKY ‘

‘I/ITOFO 0 pasiaeny H 25 H ‘

‘Pasz[e.n 3. MeTaJiIbI M UX COeTUHEHUS ‘

‘O6mne CBOWCTBa H 4 H BBEUTC BBEIUTE H[[BH6HI/IOTCK& HOK ‘



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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Ne || HaumeHoBaHu€e pa3nenoB U ‘ KonnuectBo yacos ‘ OnexTpoHHbIE (LU POBHIE)
n/m TEM MPOTPAMMBI Beero|| Konrponssre | [Tpaxtuueckue 00pa3oBaTeNbHbBIE PECYPCHI
| paboTh paboTh
| |merannos | || swauenme | smawemwe |https:/m.edsoo.ru/7f41a636]] |
3.2 ||Baxkneiiine MeTaibl | 16 1 2 [[bubmmoTeka IIOK
| |[MX coenuHenus https://m.edsoo.ru/7f41a636]]
‘HO6aBI/ITL CTPOKY ‘
‘I/ITOFO 0 paseny H 20 H ‘
‘Pamen 4. XuMHUA ¥ OKpYy’Kalouas cpeaa ‘
4.1||BemiectBa ¥ MaTepuaibl B|| 3 BBCIUTC seequre  ||[[Bubmmoteka [IOK

YKU3HU YeIOBEKa 3HadcHHe sHadenne \https://m.edso0.ru/7f41a636]]
‘HO63BI/ITL CTPOKY

‘HOG&BI/ITL MOJyJIh

|
‘I/ITOFO 10 paszeny H 3 H ‘
|
|

‘2106aBI/ITL paszaen

PesepBHOE BpeMs 3 BBCIUTC seequre  ||[[Bubmmoteka [IOK

3HAUCHHUC 3HaueHue |https://m.edsoo0.ru/7f41a636]]
OBIIEE KOJIMYECTBO 68 4 7
JACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
Tema ypoka Kom.gacoB || DmekTpoHHBIE ITUPPOBBIE 00pa30BATEIHHEIC
Beero pecypcbl

[[TIpeamer xumun. Pors XuMuH B )KM3HA YeJOBeKa. Tema u 1 [[BubnmoTeka [JOK

BemecTsa) | https://m.edsoo.ru/ff0d210c]]

[[TTorsiTHE O METOMAX TIO3HAHMS B XUMHUH ] 1 [[Bubnmoteka [TOK
https://m.edsoo.ru/ff0d227¢]]

[[TIpakTrueckas pabota Ne 1 «IIpaBuia paboTsl B 1abopaTtopuu u 1 [[bubmmotexa LIOK

npUEMBI O0palleHHs C TabOPaTOPHBIM 000pYTOBaHHEM» ]| https://m.edsoo.ru/ff0d23dc]]

[[Yucreie BemecTBa u cMecu. CriocoOBI pasieieHus cMecei] ] 1 [[Bubnmoteka [TOK
https://m.edsoo.ru/ff0d26ca]]

||[[HpaKTI/I‘{eCKa$I pabora Ne 2 «Paznenenue cMmeceii (Ha mprmMepe ” 1 I|[[BI/I6J'[I/IOTCKEI [HOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne Tema ypoka Kom.gacoB || OnextpoHHble udpoBbIe 00pa3oBaTeNbHbIC
wn Bcero pecypcesl
| ||0‘H/ICTKI/I MOBapEHHOH COoMn)»]] ” ||https://m.edsoo.ru/ﬁ0d28c8]]
6 [[AToMBI 1 MONEKYIBI] | [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d2a6¢]]
7 [[Xumuueckue 31eMeHTHI. 3HaKH (CHMBOJbBI) XUMHYIECKHX [[Bubauoreka LIOK
3JIEMEHTOR] | https://m.edsoo.ru/ff0d2be8]]
8 [[TIpocThie U CIOXKHBIE BellecTBa] | [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d2a6¢]]
9 [[AToMHO-MONEKYIAPHOE yueHUE] ] [[BubmuoTeka [TOK
https://m.edsoo.ru/ff0d2d50]]
10 [[3akoH mocTosiHCTBA cocTaBa BellecTB. XUMHUYeckas Gopmyoia. [[bubmmoreka LIOK
BajleHTHOCTh ATOMOB XUMHYECKHUX 3JIEMEHTOB] | https://m.edsoo.ru/ff0d2eae]]
11 [[OTHOCUTENBHAs aToMHasg Macca. OTHOCUTEIbHAS [[bubmmoreka LIOK
MOJIEKyIspHas Macca]] https://m.edsoo.ru/ff0d323c]]
12 [[MaccoBast 10151 XUMHUYECKOTO 3JIEMEHTa B COEeIMHEHUH || [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d350c]]
13 [[KomuuecTro BemecTBa. Mojib. MonspHast Macca]] [[bubmauoTeka ITOK
https://m.edsoo.ru/ff0d5230]]
14 [[Du3nueckue  XUMUYECKHUE SIBIICHUS. XUMHUYECKas peaxuus] ] [[bubmmoreka LIOK
https://m.edsoo.ru/ff0d37fa]]
15 [[TIpu3Haku U ycIOBHS NPOTEKAHUS XUMHUYECKUX pPeaKIuif]] [[Bubmmoreka LIOK
https://m.edsoo.ru/ff0d3a16]]
16 [[3axoH coxpaHEHHs] MAaCCHI BEIIECTB. XUMHUYECKHE YPaBHEHHU || [[bubmuoreka IIOK
https://m.edsoo.ru/ff0d3b88]]
17 [[Beraucnenus KOIM4ecTBa, MacChl BEIIECTBA 110 YPaBHEHUAM [[Bubmuoreka IIOK
XUMHYIECKHUX PEaKIuii]] https://m.edsoo.ru/ff0d5708]]
18 [[Knaccudpukanuss XUMUYECKHX peakiuii (CoequHeHMs, [[bubmuoreka IIOK
pasoKeHusI, 3aMeIeHusI, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 [[M. B. JlomoHOCOB — yu€Hblii-3HIIMKIIONEnUCT. O000IIeHne 1 [[bubauoreka IIOK
CHCTEMAaTH3alus 3HAHHIA]] https://m.edsoo.ru/ff0d40c4]]
20 [[KouTponbhas padora Nel mo Teme «BemectBa 1 Xumudeckue [[bubmuoreka ITOK
peakimny || https://m.edsoo.ru/ff0d4290]]
21 [[Bozmyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — [[bubmauoreka IIOK
SIIEMEHT U TpocToe BemiecTBo. O30H]] https://m.edsoo.ru/ff0d448¢]]
22 [[Dm3nueckue 1 XUMUYECKHE CBOMCTBA KACIOpOa (PeaKnu [[Bubnmoteka [TOK
OKucIeHust, Toperune). [Toustre 06 oxcuaax]] https://m.edsoo.ru/ff0d4614]]
23 ||[[Crioco6bl momy4eHus KUCIOpOAa B JIAOOpaTOpHH U [[Bubnuorexa [TOK
TPOMBIIUTEHHOCTH. [IprMenenue Kuciopona)| https://m.edsoo.ru/ff0d497a]]
24 ||[[TemtoBoii 3(h(eKT XUMHUUECKOM PEAKIINH, TIOHATHE O [[BuGmuorexa LIOK
TEPMOXMMHUUYECKOM YPaBHEHHUH, 3K30- H SHIOTCPMUIECKUX https://m.edsoo.ru/ff0d4790]]
peaxmsix| |
25 [[TorumBo (HedTh, yronp u MeTaH). 3arps3HEHUE BO3/AyXa, [[BubnmoTeka [TOK
CITOCOOBI €ro TPeI0TBpaIeHuUs ] | https://m.edsoo.ru/ff0d4c4a]]
26 [[TIpakTudeckast pabora Ne 3 o Teme «Ilonydenue u codupanue [[Bubmuoreka ITOK
KHCIIOPOJIa, U3YUEHHE €T0 CBOMCTBY | | https://m.edsoo.ru/ff0d4ae2]]
27 [[Bomopon — aieMeHT u mpocToe BemecTBo. Haxoxmenne B [[BubnmoTeka [TOK
nipupose] ] https://m.edsoo.ru/ff0d4dd0]]
28 [[@m3mueckue 1 XUMHUYECKUE CBOMCTBA Bomopoaa. [IpuMeHeHne [[BubnmoTeka LTOK
BoJZI0poAa]] https://m.edsoo.ru/ff0d4dd0]]
29 [[TTomsiTHE O KHCTOTAX U COMAX] | [[bubmuorexa [IOK
https://m.edsoo.ru/ff0d50d2]]
|3O ||[[Cr[0c061,1 MTONTy4YSHUS BOIOPO/a B TabopaTopuu|] ” I|[[BPI6J‘[I/IOTCKEI HOK
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Ne Tema ypoka Kom.gacoB || OnextpoHHble udpoBbIe 00pa3oBaTeNbHbIC
/o Bcero pecypcesl
| ] I ||https://m.edsoo.ru/ff0d4dd0]]
31 [[TIpakTrueckas pabora Ne 4 o teme «[loyuenne n cobupanue [[bubmmotexa LIOK
BOJIOPO/IA, U3YYEHUE €r0 CBOUCTBY || https://m.edsoo.ru/ff0d4f42]]
32 [[MonsipHbIit 00BEM ra3oB. 3akoH ABoranpo]| [[bubmuoTeka [TOK
https://m.edsoo.ru/ff0d542¢]]
33 [[Beraucnenus 00bEMa, KOTHUECTBA BENIECTBA Ta3a 0 €ro [[bubmuoTeka [TOK
H3BECTHOMY KOJTMYECTBY BEIECTBA UITH 00BEMY]] https://m.edsoo.ru/ff0d55a0]]
34 [[Beraucnenus 00bEMOB Ta30B IO YPaBHECHHUIO PEAKITHH Ha [[bubmuoTeka [TOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHHUH ra308B]] https://m.edsoo.ru/ff0d5708]]
35 [[Dusnueckue 1 XUMHUYECKUE CBOMCTBA BOJIBI] | [[bubmmoreka LIOK
https://m.edsoo.ru/ff0d587a]]
36  ||[[CocraB ocHoBanmi. [ToHsiTHE 00 MHIMKATOpAX]] [[bubmmoreka LIOK
https://m.edsoo.ru/ff0d59e2]]
37 [[Boma xak pactBoputesb. HachllieHHbIE U HEHACHIIIIEHHBIE [[bubmuoTeka [TOK
pactBopbl. MaccoBasi 10JIs BENIECTBA B pacTBOpE] | https://m.edsoo.ru/ff0d5b40]]
38 [[TIpakTuueckas padora Ne 5 o reme «IIpurorosicHue [[bubmauoTeka ITOK
PacTBOPOB ¢ ONPEAEIEHHOM MacCOBOM J0JIEH PaCTBOPEHHOTO https://m.edsoo.ru/ff0d5eba]]
BelecTBay ||
39 [[Kontponbhas pabota Ne2 mo teme «Kuciopoa. Bogopos. [[bubmuoreka IIOK
Boma»]] https://m.edsoo.ru/ff0d6342]]
40 [[Oxcuppr: cocraB, knaccupukanms, HOMEHKIATypa]] [[bubmauoreka ITOK
https://m.edsoo.ru/ff0d664e]]
41 [[TTomydenue u XMMHUYIECKHE CBOHCTBA KUCIOTHBIX, OCHOBHBIX U [[bubmuoreka IIOK
am(OTepHBIX OKCHIOB] ] https://m.edsoo.ru/ff0d664e]]
42 [[OcHoBanust: cocras, kiaccu(UKalys, HOMEHKIATypa] | [[bubmuoreka IIOK
https://m.edsoo.ru/ff0d67ca]]
43 [[Tlomy4yenue n XuMHIECKHE CBOMCTBA OCHOBAHHUIA| | [[bubmuoreka IIOK
https://m.edsoo.ru/ff0d67ca]]
44 [[Kucnotsr: coctaB, kiaccupukanms, HOMEHKIATYypa] ] [[bubmuoreka ITOK
https://m.edsoo.ru/ffOdfee2]]
45 [[TToxydenue u XUMHUYIECKHE CBOMCTBA KHCIOT]] [[bubauoreka IIOK
https://m.edsoo.ru/ff0dfee2]]
46 [[Conu (cpennue): HOMEHKIATYpA, CIIOCOOBI MOTYYEHHS, [[bubmauoreka IIOK
XMMHUYECKHE CBOMCTBA] ] https://m.edsoo.ru/00ad9474]]
47 [[[IpaxTudeckas pabota Ne 6. Perenue skcriepuMeHTaTbHBIX [[Bubnmoteka [IOK
3aja4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUIECKHX https://m.edsoo.ru/00ad9b7c]]
COeTMHEHUT» ]|
48 [[TeneTndeckas cB3b MEXIy KJIacCaMU HEOPTaHUIECKUX [[Bubnmoteka [TOK
coeluHeHui] | https://m.edsoo.ru/00ad9a50]]
49 [[O6ob6menre 1 cucTeMaTu3ays 3HaHUH | | [[Bubnmoteka [TOK
https://m.edsoo.ru/00ad9ch2]]
50 ||[[KouTtpombhas pabora Ne3 1o Teme "OCHOBHBIE KITACCHI [[BuGmmroreka ITOK
HEOPTaHUYECKUX COeaUHEH " ]] https://m.edsoo.ru/00ad9ela]]
51 [[TIepBbIe MOMBITKA KIACCHPUKAIIIHA XUMAIECKAX SJIEMEHTOB. [[BubnmoTeka [TOK
IMoHsTHE O TPYIIAaxX CXOMHBIX SJIEMEHTORB] | https://m.edsoo.ru/00ad9ffa]]
52 [[TTepuommaeckuii 3akoH U [lepromudeckas crucreMa XUMHYECKAX [[BubnmoTeka [TOK
snemenToB [I. V. Menneneesal] https://m.edsoo.ru/00ada52c]]
53 [[TIepromapl, TPYIIIIEL, TOATPYIIIH] | [[bubmuorexa [IOK
https://m.edsoo.ru/00ada52c]]
54 [[Ctpoenne atomoB. CocTaB aTOMHEIX simep. M30Torsl ]| [[bubmuorexa [IOK
https://m.edsoo.ru/00ada342]]
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Ne Tema ypoka Kom.gacoB || OnextpoHHble udpoBbIe 00pa3oBaTeNbHbIC
/o Bcero pecypcesl
55 [[CTpoeHuE 31IEKTPOHHBIX 000IOUYEK ATOMOB 3JIEMEHTOB 1 [[bubmuoTexa [TOK
Iepuoanueckoii cucremsl J{. Y. Menneneesal| https://m.edsoo.ru/00ada6bc]]
56 [[XapakTepucTuka XUMHUYECKOIO DJIEMEHTA TI0 €r0 MOJI0KEHUIO B 1 [[Bubnuoreka [IOK
Iepuoanueckoii cucreme /1. M. Menneneenal]] https://m.edsoo.ru/00ada824]]
57 [[3nauenue Ilepuonnueckoro 3akoHa A pa3BUTHs HAYKU U 1 [[Bubauoreka LIOK
npaktukd. J[. . MeHzeneeB — y4€HbIi, Meaaror U rpaxkaaHuH] | https://m.edsoo.ru/00ada96e]]
58 [[DrexTpOOTPHUIIATETIFHOCT ATOMOB XUMHUUYECKHUX 3JIEMEHTOB] ] 1 [[bubmuoTeka [TOK
https://m.edsoo.ru/00adaab8]]
59 [[Monnast xumuieckast CBsi3b|] 1 [[bubmuoteka [TOK
https://m.edsoo.ru/00adac34]]
60 [[KoBaneHTHas nongpHas XUMHUYECKas CBA3b] ] 1 [[bubmmoreka LIOK
https://m.edsoo.ru/00adaab8]]
61 [[KoBasieHTHas HeMOAsApHAs XUMUYECKas CBS3b]] 1 [[bubmmoreka LIOK
https://m.edsoo.ru/00adaab9]]
62 [[Ctenenb okucnenus]] 1 [[bubmuoTeka [TOK
https://m.edsoo.ru/00adae28]]
63  ||[[OkucnurensHO-BOCCTAaHOBUTENBHBIE PEAKIMH ] | 1 [[Bubmmoreka LIOK
https://m.edsoo.ru/00adb076]]
64 [[OxucnuTenu u BOCCTAaHOBUTENH || 1 [[bubmuoTeka ITOK
https://m.edsoo.ru/00adb076]]
65 [[KontponbHas pabota Ne4 o Teme «CTpoeHHE aToMa. 1 [[bubmuoreka [IOK
XuMugeckast CBA3b»]] https://m.edsoo.ru/00adb486]]
66 [[Pe3epBHbIii ypok. O000IIEHHE U CHCTEMATH3ALMS 3HAHUIA ] 1 [[bubmuoreka IIOK
https://m.edsoo.ru/00adb33c]]
67 [[Pe3epBHblii ypok. O000IIEHHE 1 CHCTEMAaTH3aLMs 3HAHHN || 1 [[bubmuoreka LIOK
https://m.edsoo.ru/00ad9cb2]]
68 ||[[Pe3epBHbIii ypok. OGOOIICHHE 1 CHCTEMATH3AITHS 3HAHHMIA] | 1 [[Bubmuoreka LTOK https://m.edsoo.ru/ff0d61c6]]
|OBILEEE KOJIMYECTBO YACOB 10 [IPOTPAMME | e | H
9 KIIACC
No Tema ypoka DNeKTpOHHBIE TIH(POBHIE
wn Beero|| ©0pasoBaTelbHbIC pecypehl
1 [[TTepuommaeckuii 3akoH. [lepronndeckas cucreMa XUMIdeckux 3nemenToB . 1. 1 ||[[BubauroTeka [TOK
Menneneesa]] https://m.edsoo.ru/00adb59¢]]
2 [[3axoHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMHUYECKUX IIEMEHTOB TIEPBBIX TPEX 1 ||[[Bubnmorexa ITOK
neprooB] | https://m.edsoo.ru/00adb6b6]]
3 [[Knaccugukarms 1 HOMEHKIIATypa HEOPTaHIMYECKUX BEIIECTB] | 1 ||[[bubnmorexa [JOK
https://m.edsoo.ru/00adb7e2]]
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Ne Tema ypoka DINeKTpOHHBIE TH(POBHIE
wn Beero|| ©0pasoBaTelbHbIC pecypehl
4 [[Buapsl XuMU4eCKOU CBSA3HM U TUIBI KPUCTAITMIECKUX PEIETOK] | [[bubmuoTeka [TOK

https://m.edsoo.ru/00adbac6]]

1
5 [[Kontposphas padorta Nel o Teme «IloBTOpenue u yrayonenune 3Hanuit ocHoBubix | 1 ||[[1]
pazzenoB Kypca 8 kimaccay]]
6 [[Kinaccupukanuss XUMUYECKHX PEaKIUi MO pa3IMIHBIM IPH3HAKaM] | 1 ||[[bubnnorexa [IOK
https://m.edsoo.ru/00adbcb0]]
7 [[TTonsTHE O CKOpOCTH XUMUYECKON peakiuu. [IoHATHE 0 TOMOr€HHBIX U 1 ||[[bubnnorexa [IOK
TeTePOreHHBIX PeaKIusX ]| https://m.edsoo.ru/00adbe9a]]
8 [[TTonsTHE O XMMHUYECKOM paBHOBeCHH. PaKTOPHI, BIUSIOIINE HA CKOPOCTh 1 ||[[bubnnorexa [JOK
XMMHUYECKOH PEAKIMU U MOJOKEHHE XUMHYECKOI0 PABHOBECH | | https://m.edsoo.ru/00adc28c]]
9 [[OkucauTENEHO-BOCCTAHOBUTEIBHBIE PEAKITUH] | 1 |[[[bubnmoreka [JOK
https://m.edsoo.ru/00adcade]]
10 [[Teopus anmekTponuTHdeckoi auccoruamu. CUIbHBIC U C1a0bIe JICKTPOIUTHI | | 1 |[[[bubnmoreka [JOK
https://m.edsoo.ru/00adcd68]]
11 [[MlonHbIe ypaBHEHHS peakiuii]] 1 ||[[bubnnorexa [JOK
https://m.edsoo.ru/00add448]]
12 [[Xummueckue cBoHCTBa KHUCIOT M OCHOBaHMH B CBETE Mpe/cTaBIeHUI 00 1 ||[[bubanorexa [JOK
IIEKTPOIUTHYECKOM AUCCOMAIINH || https://m.edsoo.ru/00add5d8]]
13 [[Xumuueckue cBolicTBa coyeil B CBETE MPECTABICHUN 00 AIIEKTPOIUTHYECKOM 1 ||[[bubanorexa [JOK
JICCOIMAITIH ] ] https://m.edsoo.ru/00add8b2]]
14 [[TTonsiTre 0 TumponU3e comei]] 1 |[[[bubauorexa [JOK
https://m.edsoo.ru/00add9d4]]
15 [[O6001IeH E ¥ CHCTEMATH3AIMS 3HAHUH | | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00addd12]]
16 [[TIpakTuueckas pabora Ne 1. «PemieHue sKCriepUMEHTAIbHBIX 3a1a49» ] 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00addbfa]]
17 [[KouTponbhas pabora Ne2 1o Teme «DNEeKTpOIUTHIESCKAs TUCCOIUALIMSL. 1 |[[[bubarorexa [JOK
XUMHUUYECKUE PEaKIHU B PACTBOPax» || https://m.edsoo.ru/00addec0]]
18 [[OO6mas xapakTepucTHKa raJoreHOB. XMMHUYECKHE CBOMCTBA Ha ITpuUMepe XJiopa] ] 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00addfe2]]
19 [[XnopoBomopon. ComnsHast KUCIOTa, XUMHYECKHAE CBOHCTBA, MOTYIEHHE, 1 |[[[bubarorexa [JOK
npumMeHenwe] | https://m.edsoo.ru/00ade104]]
20  ||[[TIpakTuueckas padora Ne 2 o teme «IlonydeHue consiHOM KUCTOTHI, U3ydeHue e 1 ||[[bubnuorexa IJOK
CBOMCTB»]] https://m.edsoo.ru/00ade348]]
21 [[Beraucnenns mo ypaBHEHUSIM XUMUYECKUX PEAaKIUi, eci ouH 3 pearedToB MaH || 1 ||[[bubamorexa [JOK
B U30BITKE]] https://m.edsoo.ru/00ade488]]
22 [[O6mas xapakrepuctuka 31eMeHToB VIA-rpymmbi]] 1 ||[[bubarorexa [JOK
https://m.edsoo.ru/00ade64a]]
23 [[Annorponusie Momudukaiwu cepbl. HaxoxieHue cepbl U €€ COeIMHCHUI B 1 ||[[bubarorexa [JOK
npupose. XMMHUUYECKHE CBOWCTBA cephi] | https://m.edsoo.ru/00ade64a]]
24 [[CepoBomopoxm, cTpoeHMe, PU3MUECKIE U XUMUIECKIE CBOMCTBA] | 1 ||[[BubauroTeka [TOK
https://m.edsoo.ru/00ade802]]
25 [[Oxcumer ceprr. CepHas KACIIOTa, GUINIECCKUE U XUMUIECKHE CBOMCTBA, 1 ||[[Bubauroreka [JOK
npuMeHenwe] | https://m.edsoo.ru/00adea28]]
26 [[Xumrraeckne peaknuy, JeKalie B OCHOBE IIPOMBIIUIEHHOTO CTI0C00a MOTYYeHHUS 1 ||[[BubauroTeka [TOK
CEepHOM KHUCITOTHI. XUMHYECKOE 3arpsI3HEHNE OKPYIKAFOIIEH CPe/Ibl COCTNHEHUAMHI https://m.edsoo.ru/00adec8a]]
cephl]|
27 [[Beraucnenrne MaccoBO¥ TOJTH BBIXOA MPOIYKTA PEaKInH ]| 1 ||[[bubnmorexa [IOK
https://m.edsoo.ru/00adec8a]]
28 [[O6mas xapakTepucTuka 31eMeHTOB VA-TpyHIbl. A30T, paclipoCTpaHEHHE B 1 ||[[bubmmorexa LIOK

npupoze, Gpu3nueckne 1 XMMHUIecKne CBOHCTBA] ]

https://m.edsoo.ru/00adeeab]]
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Ne Tema ypoka DeKTpOHHbBIE U(PPOBHIE
/1 Beero|| ©0pasoBaTelbHbIC pecypehl
29 [[AMMuaxk, ero puzmyeckre ¥ XUMHUECKUE CBOMCTBA, MOMYICHUE U TIPUMCHEHIE ] | 1 ||[[BubauoTeka [TOK
https://m.edsoo.ru/00adf004]]
30 [[TIpakTudeckas padota Ne 3 o Teme «IlonydyeHne aMmmuaka, U3y4eHUe €ro 1 ||[[Pubnmoreka [TOK
CBOMCTB»]| https://m.edsoo.ru/00adf180]]
31 [[A3oTHas kuciora, ¢€ GU3NICCKUEC U XUMUICCKUE CBOHCTBA] | 1 ||[[Pubnmoreka [TOK
https://m.edsoo.ru/00adf306]]
32 [[Ucnionp30BaHrE HUTPATOB U COJIeH aMMOHHMSI B KAUeCTBE MUHEPATIbHBIX 1 ||[[Pubnmoreka [TOK
yno0peHnii. XMMUYECKOe 3arps3HeHHE OKPYXKAOIIeH cpebl COeTUHEHUIMH a30Ta]] https://m.edsoo.ru/00adf518]]
33 [[Dochop. Oxcun dhochopa (V) u dpocdopHas kucimora, GU3MISCKHE U XUMHUUECKUES 1 |[[[bubnmoreka [JOK
CBO¥CTBA, MOTyYeHHE]] https://m.edsoo.ru/00adf68a]]
34 [[Ucnonp3oBanue hochaToB B KaueCTBE MUHEPAILHBIX YI0OPEHUIA. 3arpsi3HCHHE 1 |[[[bubnmoreka [JOK
npUpoaHOii cpens hocharamu]] https://m.edsoo.ru/00adfc20]]
35 [[Yrnepon, pacnpocTpaHeHue B MpUpoe, GU3MIeCKUe U XUMHYCCKUE CBOMCTBA] | 1 |[[[bubnmoreka [JOK
https://m.edsoo.ru/00adfd9c]]
36 [[Oxcuner yriiepoaa, ux GU3MYECKUAE U XUMHICCKHE CBOUCTBA. DKOIOTHIESCKUC 1 |[[[bubnmoreka [JOK
npo0IIeMBbl, CBI3aHHbIE ¢ OKcuIoM yrieposaa (IV)]] https://m.edsoo.ru/00adfebe]]
37 [[YrompHast kuciaoTa U €€ comu]| 1 |[[[Pubauorexa [JOK
https://m.edsoo.ru/00ae006c]]
38 [[TIpakTrueckas pabora Ne 4 o teme "[lonyuenne yriekucnoro rasa. 1 |[[[bubamorexa IJOK
KauectBeHHast peakiusi Ha KapOoHaT-HOH"]] https://m.edsoo.ru/00ae027¢]]
39 [[TTepBOoHaYaNbHBIC MOHATHS 00 OPraHWMYECKHUX BEIISCTBAX KaK O COSMUHCHHIX 1 |[[[bubamorexa [JOK
yraeponal | https://m.edsoo.ru/00ae054e¢]]
40  ||[[KpemHwuii u ero coenuHeHwMs| | 1 ||[[Bubarorexa IIOK
https://m.edsoo.ru/00ae080a]]
41 [[TIpakTuueckas pabora Ne 5. PerieHne skcriepiMEHTaNbHBIX 33124 110 TeMe 1 |[[[bubarorexa [JOK
«BaxkHeiilre HEMETAIIBI ¥ UX COEAMHEHUS ] ] https://m.edsoo.ru/00ae0bf2]]
42 [[KouTponbhas pabora Ne3 mo Teme «BakHeli1e HeMeTaulbl U UX COSITUHEHHSD ] | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00ae0e18]]
43 [[O6mas xapakTepucTuKa XUMHIECKHX 3JIEMEHTOB — METAJUIOB. MeTasunueckas 1 |[[[bubarorexa [JOK
CBSI3b M METAJUTHYECKas KPUCTAIUTHYECKast pemméTka. Pu3nieckue CBOWCTBA https://m.edsoo.ru/00ae103e]]
MeTasuioB]]
44 [[Xumrraeckue cBOHCTBA METAIIOB. DNEKTPOXUMHUUECKUH sl HATIPSDKCHUN 1 |[[[bubarorexa [JOK
MeTajuIoB]] https://m.edsoo.ru/00ae1156]]
45 [[O6ue criocoOb! onmyuenus: MmetayuioB. CruiaBbl. BeIumcieHus 1o ypaBHEHUSIM 1 |[[[bubarorexa [JOK
XUMHYECKHUX PEaKIHii, €CIIM OJMH U3 PEareHTOB COMEPIKUT IPHMeECH] | https://m.edsoo.ru/00ae1156]]
46 [[TTousTHE O KOPPO3UK METAILIOB] ] 1 ||[[Bubaumoreka [TOK
https://m.edsoo.ru/00ae1278]]
47 [[LLlemounBie MeTaLTBI] ] 1 ||[[Bubauroreka [JOK
https://m.edsoo.ru/00ae14hb2]]
48 [[Oxcumer ¥ THAPOKCUIBI HATPHS U KAJTHA| | 1 ||[[BubauroTeka [TOK
https://m.edsoo.ru/00ae14b2]]
49 [[LLIemouHO3eMENbHBIC METAJUIBI — KAJTBITUI M MarHui| | 1 ||[[Bubauroreka [TOK
https://m.edsoo.ru/00ae15e8]]
50 [[BaxxHefimme coemuHEeHUS KaabIHs] | 1 ||[[BubauroTeka [TOK
https://m.edsoo.ru/00ae15e8]]
|51 ||[[O606H.ICHI/IC W CHCTEMAaTH3aIns 3HAHWUH] ] “ 1 “[[]] |
52 [[PK&€cTrocTh BOIBI M CITOCOOKI €€ ycTpaHeHHs | | 1 ||[[bubmmorexa [TOK
https://m.edsoo.ru/00ae1886]]
53 [[TIpaxTudeckas padota Ne 6 o Teme "XKECTKOCTD BOIBI M METOIBI €& 1 ||[[BubauroTeka [JOK
ycrpaneHus "] | https://m.edsoo.ru/00aelae8]]
|54 ||[[AJHOMI/IHI/H71]] ” 1 ||[[BI/I6J'II/IOTCKa HOK |
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

Ne Tema ypoka DJNeKTpoHHBIE N(POBEIE
/o Beero|| ©0pasoBaTelbHbIC pecypehl
| | | [https://m.edsoo.ru/00ae1c64]]|
55 [[AMdoTepHBIC CBOHCTBA OKCHIIA ¥ THIPOKCHIA] | 1 ||[[bubnmoreka [TOK
https://m.edsoo.ru/00aelc64]]
56  ||[[>Kene30]] 1 ||[[bubnuorexa ITOK
https://m.edsoo.ru/00ae1d86]]
57 [[Oxcumer, ruapokcuast u conu xernesa (1) u xxemesa (111)]] 1 ||[[Pubnmoreka [JOK
https://m.edsoo.ru/00ae35e6]]
|58 |[[O606meHHe U CUCTEMATU3aIMs 3HaHUH] | || 1 |[[]] |
59 [[TIpakTuueckas padora Ne 7. PeleHue sKcriepuMEHTaIbHBIX 33]1a4 10 TEME 1 |[[[Pubnmoreka [JOK
«BaxkHei1e MeTaIbl U MX COETUHEHUSD ] | https://m.edsoo.ru/00ae3de8]]
60 [[Bbruncnenus mo ypaBHEHHSIM XUMHUYECKUX PEaKIMi, eciii OuH U3 peareHToB AaH || 1 ||[[bubmmorexa LIOK
B U30BITKE WM COAEPKUT MPUMECH. BBIUNCIICHNS MacCOBOM JIONIH BBIXO/1a https://m.edsoo.ru/00ae1750]]
MIPOAYKTA peakuu]]
|61 |[[O606meHHe U CHCTEMAaTH3alUs 3HAHUH] | || 1 |[[]] |
|62 |[[KOHTpOHBHa$I pabora Ned o Teme «BaskHEHIIINEe METaIIIBI U KX COSAMHEHUS | | || 1 |[[]] |
63 [[BemecTBa 1 MaTepHalbl B HOBCETHEBHOM JKU3HHU UeIOBeKa ]| 1 ||[[bubanorexa [JOK
https://m.edsoo.ru/00ae3f501]]
64 [[Xumuueckoe 3arpsisHeHHE OKpYKatoleit cpezpl]| 1 |[[[Pubauorexa [JOK
https://m.edsoo.ru/00ae42701]]
65 [[Ponb XxumuM B pelieH|H KOJIOTHUeCKUX Mpodiem] | 1 ||[[bubanorexa [JOK
https://m.edsoo.ru/00ae4270]]
66 [[Pe3epBHbIii ypok. O000IIEHHE U CHCTEMATH3aLMs 3HAHMH ] 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00ae0d0a]]
67 [[Pe3epBHblii ypok. O000IIEHHE U CHCTEMATH3ALUSI 3HAHHH | | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00adb33c]]
68 [[Pe3epBHbIii ypok. O000IIEHHE U CHCTEMATH3aIMs 3HAHUIA | 1 |[[[bubarorexa [JOK
https://m.edsoo.ru/00ad9cb2]]
|OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 | |
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

Bri6epute yueOHble MaTepuabl

Bsenure cBOM BapuaHT

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

Bsenure nanaeie

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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