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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XMMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJI€HAa HAa OCHOBE
TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacraBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (enepaabHOi padoyeil mporpaMmbl
BOCIUTAHMS U C YUETOM KOHIEMIMH IPErogaBaHus yueOHOro npeamera «XuMus» B 00pa3oBaTeIbHbIX
opranusanusax Poccuniickoit denepanun.

[IporpamMmMa mo xumMuu Ja€T MpelCTaBICHHUE O LENsAX, oOlIei cTpaTernu o0y4YeHHs, BOCIUTAHUS U
pa3BUTHs 00YYaIOLINXCS CPEACTBAMHU y4eOHOTO MpeaMEeTa, YCTaHABIMBAET 0053aTENbHOE MPEIMETHOE
coJiep;KaHue, MpeaycMaTpPUBAeT paclpe/iesieHrue ero mo KjiaccaM M CTPYKTypUpOBaHUE IO pa3zieiaM U
TeMaM MpOrpamMMbl IO XWUMHH, OIpENeIsieT KOJUYECTBCHHbIE W KAYEeCTBEHHBIC XapaKTEPUCTHKH
COJIep>KaHusl, PEKOMEHYEMYI0 MOCIEA0BATEIbHOCTh M3YYCHUS XUMHUU C YUETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JOTMKH y4yeOHOro mpoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yuarommxcs,
OTpesieNisieT BO3MOKHOCTH MPEeAMETa JUIsl pean3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMsA, a Takke TpeOOBaHUI K
pe3ynbrataM 00y4YeHHs XMMHUU Ha YPOBHE IleJiell M3y4deHHs MpeIMeTa U OCHOBHBIX BHUJOB y4eOHO-
MO3HABATEIBHOM JEATETLHOCTH 00YUYaIOMIErocs IO OCBOCHUIO YUEOHOTO CO/IEpIKaHMUSL.

3HaHHEe XUMHH CIY)KUT OCHOBOH s (OpPMUPOBAHHUS MHPOBO33PEHUSI OO0YYArOMIerocs, €ro
NPEJCTaBICHUN O MaTepUAIBHOM EIWHCTBE MHpA, BAKHYIO DPOJIb HTPAOT (OpPMHpYEMbIE XUMHEU
MPEJICTABJICHUS] O B3aMMOIMPEBPAICHUAX SHEPrUU U OO0 HBOJIOLUU BELIECTB B MPUPOJE, O MYTAX
pelieHus Ta00anbHbIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOW, SHEPrETUUECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peajn3aluu BO3ZMOKHOCTEH A1 caMOpa3BUTHS U (HOPMUPOBAHUS KYIbTYPBI JTUYHOCTH,
e€ o01mel U GyHKIIMOHATHHONW TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHUE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0Yy4aromuxcs, HaBBIKOB UX
CaMOCTOSITEJIbHOM y4eOHOW JAESITENbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEIOBATENbCKUX YMEHUH,
HEO0OXOIUMBIX KaK B MOBCEIHEBHOM JKU3HH, TaK U B IPO(GECCHOHATBLHON eI TeNbHOCTH;

3HAaKOMHUT CO CIEHU(UKOW HAYYHOTO MBIIUICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO B3MIIAAA HA
€IMHCTBO TMPHUPOABl U YEIOBEKAa, SIBISIETCS OTBETCTBEHHBIM ATarioM B (DOPMHUPOBAHHH E€CTECTBEHHO-
Hay4YHOM rpaMOTHOCTH O0y4arOLINXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHS K €CTeCTBEHHO-HAYYHBIM 3HAaHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHUE 00ydaromUXCsl.

JlaHHble HampaBiieHUs B OOy4yeHHMM XMMHUHU O0ECHEeUMBAIOTCS CIEHUPHUKON coJepKaHus y4yeOHOTro
npeaMeTa, KOTOPBIN SBISETCS TIeIarornyeckKy aJanTHPOBaHHBIM OTpaKeHHeM 0a30BOM HAyKW XMMHUHU Ha
OIpe/IeIEHHOM JTare €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOro oOmero oOpa3oBaHUS OpPHUEHTUPOBAH HAa OCBOEHHE
00y4aroIMMHUCS CUCTEMbI MEPBOHAYAIBHBIX TMOHATHH XHMHH, OCHOB HEOPraHMYECKOW XHMHUH U
HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TIOHSATHI OPTraHUYECKON XUMHUH.

CtpykTypa cozepkaHus IporpaMMbl IO XMMUHU cpOPMHUPOBaHA HA OCHOBE CUCTEMHOTO M0/IX0/a K €€
n3ydeHuto. CoJiepkaHue CKJIAJbIBAeTCS U3 CUCTEMbI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEeMBbl TMOHATHM O XHMMHYecKoil peakuuu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbl I10
MPUHLIMITY MOCIEA0BATEILHOTO PA3BUTHS 3HAHUNA HA OCHOBE TEOPETUYECKUX MPECTABIECHUN Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepuoanueckoro 3akoHa /. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHYECKOH CBSI3H;

— MPEICTaBIEHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PaCTBOpAXx.

Teopernyeckne 3HAHUS PACCMATPHBAIOTCS HA OCHOBE AMITMPHUYECKH TOJTYYCHHBIX U OCMBICICHHBIX
(bakToB, Ppa3BHBAIOTCS IOCJIEAOBATENILHO OT OJHOTO YPOBHS K JPYroMy, BBINONHSAS (YHKIIMU
OOBSICHEHUS] M TTPOTHO3UPOBAHHSI CBOMCTB, CTPOCHHUSI M BOBMOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHS U
MOJTyYEeHHUs] U3y4aeMbIX BEIIECTB.



OcBoeHne HporpaMMbl IO XUMHH CHOCOOCTBYET (DOPMUPOBAHHUIO MPEACTABICHUS O XUMHYECKOU
COCTABJISIOLIEH HayYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IPUPOJBI, IEHHOCTHOIO OTHOLLIECHUS K
HAay4YHOMY 3HAHMIO M METOJaM IO3HaHWs B Hayke. M3ydeHue XMMHMM NPOMCXOIUT C IPHUBICYCHUEM
3HaHUI U3 paHee U3YYCHHBIX YUeOHBIX MpeameToB: «Okpyxaromuii Mupy», «buonorus. 5—7 kiacce»
«®Dusuka. 7 Kmaccy.

[Tpu M3yyeHUHn XUMHUH TPOUCXOIUT (HOPMUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAyKH KakK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOHN ACATEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyJbTYpbl. 3ajadya y4eOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHMHM CHCTEMBbl XUMHUYECKUX
3HaHUM — BaXHeHINX (AKTOB, MNOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHUH, JOCTYMHBIX
00001IeHNIT MHPOBO33PEHUECKOT0 XapaKTepa, s3bIKa HayKd, B MPUOOIIEHWHM K HAYYHBIM METO/aM
NO3HAHUSA MpPU M3YYEHUU BEUIECTB U XHMMYECKMX peakuuid, B (HOPMUPOBAHMM M Pa3BUTHU
MO3HABATEIBHBIX YMEHUN M UX NPUMEHEHUU B yUeOHO-TI03HABATENFHONU M y4eOHO-HCCIIe0BATENLCKOM
JesTeIbHOCTH, OCBOCHUH MPaBUJI O€30I1aCHOI0 0OpallleHus C BEIIECTBAMH B TIOBCEHEBHOM JKU3HU.

[Ipu u3ydeHUHM XUMHHM HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHWsl BaXKHOE 3HAUCHHE MPUOOpPEIH
TaKHe LEeNH, KaK:

— (opMHUpPOBaHWE WHTEJUICKTYAIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHSATHIO PELICHUH, CIOCOOHOW aganTHpoBaThCs K OBICTPO
MEHSIOLMMCS YCIOBUSIM JKU3HU;

— HalpaBJIEHHOCTh 00yUYeHHs Ha CUCTEMAaTH4YecKoe NpUOoOIIeHne 00yUJaroUXCsl K CaMOCTOATENbHOM
[I03HABATEJIbHOM JI€ATEIbHOCTH, HAYYHBIM METOAaM I03HaHUs, (OPMHUPYIOLIUM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrnieyeHue yciaoBHil, CTOCOOCTBYIOMIUX MPUOOPETEHUIO OOYUAIOIIMMHUCS OIBITa PA3HOOOpa3HOM
JesTeIbHOCTH, TO3HAHUS U CAMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl PA3JIMYHBIX BUJIOB I€ATEIbHOCTH;

— ¢opmupoBaHue o01IEeH (YHKIMOHAIBHON M €CTECTBEHHO-HAYYHOH I'paMOTHOCTH, B TOM YHCIIE
YMEHUM OOBSACHATP M OLICHUBATh SIBJICHHUS OKPYXAlOIIEr0o MHUpPA, HCHOJb3ysl 3HAHMUS W OIBIT,
MOJIyYeHHbIE IIPU U3YYCHUHM XMMUH, IPUMEHATh UX NP PEelICHUH IpoOjJeM B NOBCEAHEBHOM KU3HU U
TPYAOBOM AEATEIbHOCTH;

— (¢opmupoBaHHEe Yy OO0yYammUXcsd TyMAaHUCTUYECKMX OTHOIIEHWH, IOHMMaHUS IEHHOCTU
XUMUYECKUX 3HAHUM JIJIST BBIPAOOTKU SKOJOTUYECKU 11€TIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIBHOCTH B LIEISX COXPAHEHUsI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIOCOOHOCTEW K CaMOKOHTPOJIO M CAMOBOCIHMTAHHUIO Ha
OCHOBE YCBOEHHsI OOIIEUeIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JAJIbHEHIIIET0 00y4YeHHUSI.

OO11ee yncI0 4acoB, OTBEAEHHBIX JJIs U3yYEHUsI XMMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obpa3zoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 wacos (2 gaca B Hezeno), B 9 kinacce — 68 gacos
(2 yaca B HezeMIO).

CornachHo yue6Horo nminana MbOY Mapsesckoit COI Ha 2024-2025 y4yeOHbIi ros1 Ha U3y4yeHue
y4ueOHOro npeamera «XuMus» B 8 Kiracce oTBOAUTCS 68 yacoB (K3 pacyera 2 yaca B HEJIEIIO).
VYuurtbiBas KajgeHIapHbIA yueOHbIN rpaduk mkossl Ha 2024-2025 yu. roa, qanHast paboyvast mporpamma
cocTaBiieHa Ha 65 yacoB. B cBs13u ¢ BbIxoiHbIM aHeM 4.11.,02.05., 09.05.2024r, paboyas mporpamma
COKpallleHa Ha 3 yac 3a cueT YIUIOTHEHUS TeMbl paszena «MeTamibl ¥ X COeTUHEHUS Y, «XUMUS U
okpykatomas cpefa». Coaepxanue padodel IporpaMMbl peaau3yerTcs B OJIHOM 00beMe.

Cornacno yue6Horo minana MBOY Mapsesckoit COI Ha 2024-2025 y4yeOHbIi ros1 Ha U3y4yeHue
yueOHoro npeamera «XuMus» B 9 kimacce oTBoAUTCS 68 4acoB (K3 pacyera 2 yaca B HEJIEIIO).
VYuuteiBas KajgeHAapHbIA yueOHbIN rpaduk mikossl Ha 2024-2025 yu. roa, qanHast pabodast mporpamma
cocraBjieHa Ha 66 yacoB. B cBs3u ¢ BeixoausiMu aHsmu: 4.11.2024r., 09.05.2024 r, pabouas
IporpaMMa CokpalieHa Ha 2 yaca 3a CueT YIJIOTHEHUS TEMbI pa3ziesia «XUMUS U OKPYKalollasi Cpea.
Coneprxanue paboyeil mporpaMMbl peau3yeTcsi B IOJTHOM oObeMe.



COJEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KHU3HM 4YeNOBEKa. XUMHUA B CUCTEME HayK. Teila W BeElIeCTBA.
duznueckue CBOMCTBA BelIECTB. ArperaTtHoe cocTosiHue BewecTB. [loHATHE O MeToaax MO3HAHUS B
xuMuu. Yncreie BemecTBa U cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI 1 MOJIEKYJBbl. XUMHUUYECKHUE 3JIEMEHTHI. CUMBOJIBI XUMHUYECKHUX 3JI€EMEHTOB. IIpocThie u ciioxkHbIe
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunyeckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHMUYECKHUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBAa COCTaBa
BeulectB. OTHocuTenbHas aromMHas Macca. OTHocuTenbHash MoJIEeKyJsspHas Macca. Maccosas nous
XUMHUYECKOT'O 3JIEMEHTA B COCIUHEHHH.

KomnyectBo BemiectBa. Mousb. MomsipHas Macca. B3anMOCBs3b  KOJIMYECTBAa, MAacCbl M 4ucia
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo opMysiaMm XMMHUYECKUX COCTUHEHHH.

du3znueckre U XUMUUECKHUE SABJICHUS. XUMHUUECKasi peaklus U e€ MpU3HaKU. 3aKOH COXPAHEHUS! MacChl
BellecTB. XuMuueckue ypaBHeHus. Kiaccudukanuss XuMHUECKUX peakiuil (COeTUHEHUs, Pa3IoKEHNUs,
3aMelIeHus, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYI0H, TpaBujiaMu paboThl B JTa0OpaTOpUU U MpuEMaMu OOpaIICHUS C
nabopaTopHbIM  000pyAOBaHHWEM, HW3YYeHHE M oOmucaHue (U3MUECKUX CBOMCTB  00pa3loB
HEOPTraHMYECKUX BEIIECTB, HaOmrogeHne (u3nyeckux (IUIaBICHHWE BOCKA, TasHHUE JIbJa, PAaCTHpPaHHE
caxapa B CTyNKe, KUIIEHHE U KOHJICHCAllUs BOJABI) U XMUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEIHON ITPOBOJIOKH, B3aUMOJIEHCTBUE MEJIa C KUCJIOTON) IBJICHUM, HaOII0/IEHUE U ONKMCAHUE IIPU3HAKOB
MPOTEKaHUS XHUMHUYECKHUX peakiuii (pa3lokKeHHe caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTBHI C
xJjiopuoM Oapusi, pasnoxkeHue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE XKele3a C
pactBopom conu wmenu (ll), m3ydeHuwe cmocoOOB pazieneHUsT cMmecel: C TMOMOIIBI0 MAarHura,
buIbTpOBaHME, BRIIAPUBAHKE, JUCTHIUISIHS, XpoMaTorpadus, MPoBeIcHNUE OYNCTKH ITOBAPSHHON COJIH,
HaOII0/IeHWe W OMKCAHUE PE3yIbTaTOB MPOBEACHHS OMbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXpPaHEHHS
MAacchl, CO3/IaHHE MOJIEIeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskueiilmue npeacTraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CocrtaB Bo3nyxa. Kucnopon — anemeHT M npocroe BemecTBo. Haxoxxnenue
KHCIIOpo/la B Ipupone, (usmueckue M XMMHYECKHE CBOMCTBA (peakuuu ropeHus). OKCHBL.
[Tpumenenne kucnopoaa. CrocoObl MOJY4YeHUs KHUCIOPOAa B JIAOOPATOPUU M MPOMBIIIIEHHOCTH.
Kpyrosoport kucnoposa B mpupoje. O30H — alsIoTponHas MOAUPUKALMS KUCIOPOa.

TennoBoit 3¢pdekT XMMHUYECKON peakluu, TEPMOXUMHUYECKUE YPABHEHUS, 3K30- U HHIOTEPMHUUYECKHE
peakuuu. TomauBO: yrojib M METaH. 3arps3HEHHE BO3/AYyXa, YCWIEHHE IapHUKOBOro 3¢¢eKra,
paspyllIeHre 030HOBOIO CII0s.

Bonopon — nsnemeHT M mpocroe BemiecTBo. HaxokneHue Bomopoda B MpHpoae, (pusmyeckue u
XMMUYECKHEe CBOWCTBA, IPUMEHEHHE, CIIOCO0bI monydeHus. Kuciaotsl u conu.

Mounsipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HachllieHHbIE M HEHACBHIIIECHHbBIE
pactBopbl. PacTBOpMMOCTH BelIECTB B BojJ€. MaccoBas J0Jisi BEIIECTBA B PACTBOPE. XHUMHUYECKHUE
cBoiicTBa Bozbl. OcHOBaHMsA. Posb pacTBOpPOB B NMpUPOAE U B XKU3HU uesoBeka. KpyroBopor Bonbl B
IpupoJie. 3arpsi3HEHNE MPUPOIHBIX BOJA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coequHeHnit. Oxcuapl. Knaccugukaius okCHIoB: coeo0pasyromnme
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTepHbIE) U HecosleoOpasyrone. Homenknatypa okcuaoB. dusznueckue u
XUMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.

OcnoBanus. Knaccudukarnuss ocHOBaHWM: MEIOYM W HEPACTBOPUMBIE OCHOBaHHS. HomeHkaTypa
ocHOBaHUH. DuU3nyecKue U XUMUYECKHE CBOMCTBA OCHOBaHUN. [loirydeHre OCHOBaHHUIA.

Kucnotsl. Knaccuduxanus xucinor. Homenknatypa kuciaor. Ousndyeckue M XUMHUYECKHE CBOMCTBa
kuciorT. Psan akrusHoctu MetaiuioB H. H. bekerosa. I1onydenue kucuor.

Conu. Homenkuarypa coneil. @uznueckue U XuMuieckue cBoicTBa coieil. [lonyuenue comneil.
I'enernueckas CBsA3b MEXAY KJacCaMHM HEOPTraHUYECKUX COCUHEHHM.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeAeNieHue COJACpKaHHUS KHCIOpoJa B  BO3JAyXe, IMOJy4YeHHE, COOHMpaHue,
pacrno3HaBaHHe U U3YYE€HHE CBOMCTB KUCIOPOAa, HAOJI0IEHUE B3aUMO/ICUCTBHUS BEUIECTB C KHUCIOPOIOM
Y YCIIOBUSI BOSHUKHOBEHUS U MPEKPAIICHUs ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCUIOB U
OMHMCAaHHWE HX CBOWCTB, MOJIy4€HHE, COOHMpaHue, paclO3HABaHME M H3YYEHHE CBOWMCTB BOAOPOAA
(ropenue), B3aumojeiictBue Bojmopoga ¢ okcuaom Meau  (ll)  (BO3MOXHO — HCMOJIB30BaHME
BUJICOMATEpHANIOB), HaOMIO/IeHue O0pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HccieloBaHUE
0CcOOEHHOCTEH PAaCTBOPEHHs BEIIECTB C PA3JIMYHON PAacTBOPUMOCTBIO, NMPUTOTOBJICHUE PACTBOPOB C
onpeneNnEéHHON MacCOBOM JoJiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJCICTBHE BOJbI C MeTaJUIAMH
(HaTpueM W KanblueM) (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPUATIOB), HCCIEAOBaHUE OOpa3loB
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJCHHME H3MEHEHHUS OKPAacKd HHIAMKATOPOB B
pacTBOpax KHUCIOT U WIeNIouei, m3ydeHue B3zaumojeicTBus okcuna meau (ll) ¢ pactBopom cepHoit
KHUCIIOTBI, KHCIIOT C METaJlJlaMH, peakluil HeWTpalu3allid, MOJTYy4YeHHE HEepacTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO METajlsla JPYTHM M3 PacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTATBHBIX 33724 110 TEME
«BaxxHelme kiacchl HEOPraHUYECKUX COCTUHEHUI.

epuoauveckuii 3akoH u Ilepuoguyeckas cucrema xummuueckux djemeHToB [I. U. Menjaeseena.
Crtpoenue aToMmoB. XuMu4eckas cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[TepBbIe MOMBITKN KIACCH(PUKAIUU XUMUICCKUX IeMEHTOB. [IOHSATHE O TPYIIax CXOMHBIX JIEMEHTOB
(menoyHble M IIEJIOYHO3EMENIbHbIE METasllbl, TaJOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpHIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBIL.

[lepuonnueckuin 3akoH. Ilepuomnueckas cucrema xumuueckux dssemeHToB [l WM. Menneneesa.
Koportkonepuoanas u jimuaHonepuoanas Gopmsl [leproanueckoil cucTeMbl XMMHUYECKUX 3J1IeMEHTOB /1.
N. Mengeneesa. [lepuoas! u rpynnsl. @U3MUECKUl CMBICT HOPSAIKOBOIO HOMEPA, HOMEPOB Mepruoaa U
TPYIIIBI 3JIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sjep. M3oronbl. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 000JI04eK
aToMoB nepBbiXx 20 xumuyeckux oanemeHToB Ilepumomuueckoir cucremsl [[. M. Menneneesa.
XapakTepucTuka XMMHYECKOrO 3JEMEHTa N0 ero mnojnoxeHutro B llepuogmueckoit cucreme /[ .
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XHUMHUYECKHX DJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue [lepmonnueckoro 3akona u [lepuoanueckol CUCTEMbI XUMHUYECKUX AJIEMEHTOB AJI Pa3BUTHUS
Hayku U npaktuku. J[. . MenpaeneeB — y4€HbIi U IpaKJaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (moysipHass W HEMOJSpHAas) CBS3b. DIEKTPOOTPULIATEITHHOCTH
XMMHYECKUX AIEMEHTOB. MIOHHas CBSA3b.

Crenenb oxucneHusa. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [lpomeccsl OKHUCIEHUS U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

U3ydeHHe oOpa3loB BEIUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE TUAPOKCHIA LHMHKA C
pacTBOpaMH KHUCIOT U WIEJIOYEH, MPOBEIECHUE ONBITOB, WIIIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaKluil (TrOpeHue, peakliuu pa3ioKeHNs, COSTUHEHMS).

Mesicnpeomemmunie céasu

Peanuzanust MeXnpeaMETHBIX CBsi3ed NpU HM3YyYEHHMM XHUMUU B 8§ Kjacce OCYUIECTBIISETCS 4Yepes3
UCIIONIb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TMOHITHHA, TaK ¥ TOHITHHA, SIBISFOIIUXCS
CUCTEMHBIMU I OTAEIIBHBIX MPEIMETOB ECTECTBEHHO-HAY4YHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DakT, TUIOTE3a, TEOpHs, 3aKOH, aHAIMU3, CHHTE3,
KJ1accupuKalus, NepuoAUYHOCTb, HAOIIOEHIE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHUE, MOJIEb,
SIBJICHHE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWI, H30TONbI, PaguOaKTHUBHOCTb,
MOJIEKYJIa, 3JEKTPUUYECKUN 3apsij, BEUIeCTBO, TeJIO0, 00BbEM, arperaTHoe COCTOSIHME BelIecTBa, TIas,
¢bu3nyecKkre BeIUMUNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHeThl, 3BE3/1b1, COHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE MOPO/bI, TOJIE3HbIE HCKOMAaeMble, TOILUIMBO,
BOJIHBIE PECYPCBL.



9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux osiemeHtoB [I. WM. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMU CBOWCTB XMMHUYECKHX JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, KalMsl, KalblLMsl M HUX COCIMHEHUH B COOTBETCTBUM C IIOJOKEHHUEM DJJIEMEHTOB B
[lepuonuueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BewiecTBa: BUABl XMMMUYECKOH CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCHMOCTD
CBOMCTB BELECTBA OT TUIA KPUCTAINYECKOM PEIIETKU U BUJAa XUMUYECKOHN CBSI3U.

Knaccudpukanus W HOMEHKJIATypa HEOPraHMYECKHUX BEIIeCTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCALIMXCS K pa3IMyHbIM KJaccaM HEOPraHWYEeCKUX COEJUHEHUH, TeHeTHYecKas CBs3b
HEOpPraHUYECKUX BEIIECTB.

Knaccugukanus XuMu4eckux peakliuid o pa3audHbIM IIpU3HAKaM (110 YUCITY U COCTaBy Y4aCTBYHOILUX
B pEaKIMM BELIECTB, MO TEIJIOBOMY A(PQEKTy, MO0 H3MEHEHHUIO CTENEeHEH OKHCICHHS XUMHYECKUX
3JIEMEHTOB, MO OOPAaTUMOCTH, IO YYAaCTHIO KaTaau3aTopa). DK30- M SHAOTEPMHUYECKUE pEaKLuy,
TEPMOXUMHUYECKHE YPABHEHUS.

ITonatue o ckopocty xumuueckoi peakuuu. [loHsTne 06 0OpaTMMbBIX M HEOOPATUMBIX XMMHUYECKUX
peakuusix. [loHATHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonstue o xartanuze. [loHsTHE O
XUMHUYECKOM paBHOBecHH. (DaKTOphl, BIUAIOLUIME HA CKOPOCTh XMMHMUYECKOW peakIuu U IOJIOKEHHE
XUMHUYECKOTO PABHOBECHS.

OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTAaHOBUTENIbHON peakiuu. CocTaBieHUE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUi C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 37EKTPONUTHUECKON JUCCOLMALMU. OJEKTPOIUTHI U HEAIEKTPOJIUThl. KaTvoHbl, aHUOHBI.
MexaHu3M auccouuaniy BEUIECTB ¢ Pa3IMYHbIMU BUIAMH XUMHUYECKOH cBA3H. CTeneHp QUCcCoLUalyy.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y ciaoBUs NPOTEKAHUS peaklMil HOHHOr0 0OMEHa, MOJIHbIE U COKpaIEHHBIE
HMOHHbIE ypaBHeHUs peakiuil. CBoMCTBa KHCIIOT, OCHOBaHMM M cCOJIEH B CBETE IpEICTaBICHUN 00
JIEKTPOIUTHYECKOH nucconuranuu. KauecTBeHHble peakiiuy Ha HOHBL. [IoHsATHE O rHIpoIn3e comei.
Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISAMM KPUCTAIUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJJIOB U
HeMeTaJlJIoB (TpaduTa U anamasa), CIOKHBIX BEIIECTB (XJIOpHJa HATPHs), UCCIEI0BaHUE 3aBUCUMOCTH
CKOPOCTM  XUMHMUYECKOW peakUMd OT BO3JCHUCTBUS  pa3iMyHBIX (HAKTOPOB, HCCIEIO0BaHHE
AJIEKTPONPOBOJHOCTH PAaCTBOPOB BEIECTB, Ipolecca AUCCOLUAIMU KHUCIOT, IIeiIo4Yer u comei
(BO3MOXXHO MCITIOJIb30BaHME BUJEO MaTE€pHajoB), MPOBEJCHHUE OINbBITOB, WUIIOCTPUPYIOUIMX MPU3HAKU
MPOTEKAaHUs pPeaklnii HOHHOTO oOMeHa (0Opa3oBaHHE OCajKa, BBIICIICHHE ra3a, 0Opa3oBaHHE BOJIbI),
OTIBITOB, MJUTIOCTPUPYIOLIMX PUMEPHI OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pa3joXKeHUsl, COEIMHEHUs), Pacllo3HaBaHWE HEOPraHWYECKUX BELIECTB C IOMOILIBIO KauyeCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/ad.

HemeTtanibl U X coeIUHEHUS

OOmiasi xapakTepucTHUKa rajoreHoB. (OCOOEHHOCTH CTPOEHMSI AaTOMOB, XapaKTE€pHbIE CTENEHU
okucieHus. CTpoeHue 1 Gpu3nyeckue CBONCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XMMHUYECKHE CBOHCTBA
Ha TpuMepe Xjopa (B3aUMOJEHCTBHE C MeTalslaMH, HeMeTallylaMH, IIejoyaMu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTA, XUMHMYECKHE CBOMCTBa, TMoiyuyeHHe, npuMeHeHue. [leiictBue xmopa u
XJIOPOBOJIOPOJIa Ha OpraHu3M dejoBeka. BaskHel e XJI0puabl U UX HAXOXKIEHHE B IPUPOJE.

OOmast xapakrepuctuka 31eMeHToB VIA-rpynnbl. OcoO€HHOCTH CTPOEHHMS aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTtpoeHne M (QU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnnoTpornHele MOAU(HKAIMKA KUCIOpoJa M cepbl. XHUMHUYecKHe cBoicTBa cepbl. CepoBOAOpoO,
CTpPOCHHUC, (bHBPI‘-IGCKI/IC A XUMHYECKHE CBOMCTBA. OKCI/IHLI CCpbl KaK MNPCACTaBUTCIIN KHCIOTHBIX
okcugoB. CepHasi KUCIOTa, (pU3MyYecKre M XUMHUYECKUE CBOWCTBA (00IIME Kak MpeacTaBUTENs Kiacca
KHCIIOT U crnenuduueckre). XUMHUUYECKHE peakluu, Jie)allie B OCHOBE IMPOMBIIIJIEHHOIO crocoba
NoJIy4eHus: cepHor KucnoThl. [Ipumenenue cepHoil kuciaoTel. Comu CepHOM KHCIOTHI, KaueCTBEHHAS
peaknus Ha cynbdaT-uoH. Haxoxnenne cepsl u €€ coeIMHEHUN B IPUPOE. XUMHUECKOE 3arps3HeHUE



OKpY’Kalolllel cpelbl COCTUHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHHUE BO3JyXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBPAILCHHS.

OO6mrast xapakrepuctuka symeMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
CTETIEHH OKHUCIICHHUS. A30T, PacHpOCTpaHEHHWE B MpHpoJe, (PU3MyYecKHMe M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupone. AMMHak, ero ¢Gu3MYecKue M XHMUYECKHE CBOMCTBA, MOJyue€HUE U
npuMeHenre. Conu aMMOHHUSA, UX (U3UYECKHUE U XMMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peaxiusi Ha MOHbI aMMOHHUA. A30THas KUCIIOTa, e€ mojyuyeHue, Gu3nueckue U XMMUYECKUe CBOICTBa
(oOmme Kak MpeacTaBUTENs Kjacca KUCIOT W crerududeckue). Vcrmoib30BaHHe HUTPATOB M COJEH
aMMOHHS B KauyeCcTBE MUHEPAJIBHBIX YyHOOpeHHi. XHMHUYECKOe 3arpsi3HEHUE OKPYKaIolIeH Cpe.sl
COCIMHEHUSAMH a30Ta (KUCIOTHBIC OKIW, 3arps3HEHHE BO31yXa, MOYBBI W BomoéMoB). Docdop,
ajutoTpornHeie Moaudukanuu docdopa, uznueckue u xumudeckue cpoiicrBa. Okcun Gocdopa (V) u
docdopHas kucnora, (pU3MUECKUE U XMMHYECKHE CBOMCTBA, MoiydyeHue. Vcmonp3oBanue docdaro B
KauecTBE MUHEPAIbHbBIX Y100pEHUH.

Oo6mas xapakrepuctrka 37eMeHToB |V A-rpymmel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbBIE
CTCTNIEHU OKHUCJICHUS. YTIEpoJ, aUIOTpONHble MoAU(UKAIMK, paCHpOCTpaHEHUE B MPUPOJE,
¢usnveckue W XUMHUYECKHe cBoWcTBa. Ancopbums. KpyroBopor yriepoma B mpupone. OKCHIBI
yriaepoaa, ux (QuU3M4Yeckue U XMMHUYECKHE CBOICTBa, JEHCTBHE Ha KUBBIE OPraHU3MBI, MOJy4YE€HUE U
MpUMEHEHHE. DKOJOTHYECKHEe MPOOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoza (1V), runoresa riobaibHOTo
MOTEIUICHUS] KJIMMara, MapHUKOBBIA 3(ddekr. YrompHas kucinota u e€ coimu, uX (U3NYECKHE U
XMMHUYECKHE CBOICTBa, MOJIyueHHWE M MpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIICHHOCTH U CEITBCKOM XO3SHCTBE.
[lepBoHayanbHbIe TOHATHA 00 OPraHUYECKUX BEIIECTBAaX KaK O COCAMHEHUSAX yriepoja (MeTaH, JTaH,
STHJICH, alleTHJICH, 3TAaHOJ, TJIHMIEPHH, YKCyCHas KucioTa). [IpupoaHble MCTOYHUKH YTIIEBOIOPOIOB
(yroiab, mpUpOAHBIM Ta3, He(dTh), MPOAYKTHI HUX mepepadoTku (OEH3WH), UX pOJIb B OBITY U
MPOMBIIIICHHOCTH. [IoHSATHE 0 OMONIOTMYEeCKH BaXKHBIX BEIIECTBAaX: )KHpax, OCNIKax, YIIeBOAaX — U HX
pOJU B )KM3HM uelnoBeka. MaTepuanbHOe €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.
Kpemuuii, ero ¢pusznyeckue 1 XUMHYECKHAE CBOMCTBA, MOTydeHHe U nmpuMeHeHne. CoeTuHEHUST KPEMHHUS
B npupoze. O0une npeacrasneHuss 06 okcuae kpemuus (1V) u kpemuueBoit kuciaore. CUITUKATHI, UX
UCTOJb30BaHUE B OBITY, B MPOMBINUICHHOCTH. BaXHEWIIHe CTPOUTENbHBIE MaTepHalbl: KepamHKa,
CTEKJIO, LIEMEHT, OeToH, xene300eToH. [Ipobrmembl 0Oe30MacHOr0 HMCHOJIB30BAHUS CTPOUTEIHHBIX
MaTepHaJIOB B MOBCETHEBHOM JKMU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3oB HEOPTraHWIECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, TPOBEICHNE KaUeCTBEHHBIX
peakiuii Ha XJOPUI-MOHBI W HAOMIOJEHHEe MPHU3HAKOB HX TMPOTEKaHUS, OMBITHI, OTpPaXKArOIIHe
¢du3nveckne W XUMHYECKHE CBOWCTBA TAJIOI€HOB M WX COEIWHEHHH (BO3MOYKHO HCIOJB30BaHHE
BUJIEOMATEPHAJIOB), 03HAKOMJIEHHE ¢ 00pa3liaMy XJI0PUI0B (TalOreHUI0B), O3HAKOMJIEHHE ¢ 00pa3aMu
ceppl U €€ COCOMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATepUAIIOB), HAONIOJIEHHE Ipolecca
OoOyriaMBaHUs caxapa MoJA JCHCTBHEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3yYE€HUE XUMHUYECKUX
CBOMCTB pa30aBIE€HHOW CEPHOW KHUCIOTHI, MPOBEJCHHE KAaYeCTBEHHOM peakIuu Ha Cyiab(haT-uOH U
HaOIo/IeHne MpU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHE ¢ (U3NYECKUMHU CBOWMCTBaMU a30T1a, ¢ochopa u
UX COEAMHEHMH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMAaTEpHUaoB), 0Opa3llaMu a30THBIX U (OCPOPHBIX
ynoOpeHuil, monydeHue, coOUpaHHe, pacllO3HaBaHWE W HW3yUEHHE CBOWMCTB aMMHaKa, MPOBEICHUE
KAueCTBEHHBIX pEakIuii Ha WOH aMMOHUSA U ¢ochar-noH W M3yYeHHE MPU3HAKOB UX IMPOTEKAHUS,
B3aMMOJICHCTBIE KOHIICHTPHUPOBAHHOW a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB), M3YYCHHE MOJEICH KPHUCTAIIMYECKUX PEmETOK anMasa, rpaduta, QysepeHa,
O3HAKOMJICHHE C TIPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM MPOTUBOTA3a, MOJTyYeHNEe, COOMpaHue, pacliO3HaBaHUE U W3yUEHHE CBOWCTB YTICKHCIIOTO
raza, MpoBe/ICHUE KAaueCTBEHHBIX peakluii Ha KapOOHAT M CWJIMKAT-HOHBI U M3YYCHHE MPHU3HAKOB HUX
NPOTCKaHHs, O3HAKOMJICHHE C  MPOAYKIWEH  CHIMKAaTHOW  IMPOMBIIUIEHHOCTH,  peIIeHUe
AKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHele HeMeTalljIbl U UX COeTMHEHUS.

MeTaujibl 1 UX coeaAMHECHUuA
OOmiasi xapakTepUCTUKA XHMHUYECKUX DJEMEHTOB — METAZIOB HAa OCHOBAaHMHM WX TIOJIOKEHUS B
[Tepuoanueckoit cucreme xumudeckux 3iemeHToB [[. M. MenneneeBa u ctpoeHusi atomoB. CTpoeHHe



MeTaIoB. MeTtajinyeckasi CBSI3b U METaJNIMYecKasi KpUCTaJUTMUecKas pemérka. DINeKTPOXUMUYECKUN
psAn HampspKeHW MeTayioB. Du3MUEcCKMe M XHMMHUYECKHEe CBoWcTBa MerayuioB. OOmme crnocoOsl
nosiydueHus MetaysioB. [loHsATHE O KOPPO3UU METANIIOB, OCHOBHBIE CIOCOOBI 3aIUTHI MX OT KOPPO3UHU.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OpOH3a) M UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.
[Ilenounbie meTamibl: mnojioxkeHue B llepuoanueckod cucreme xumuyeckux saemeHToB [l U.
MeneneeBa, CTpOCHHE UX aTOMOB, HaxOXJieHUEe B npupojae. Gusnyeckre 1 XuMUYecKre CBOMCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCUIbI U THAPOKCUABI HATPUS U Kanus. [IpuMeHeHne 1menouHbIX MEeTaloB
U UX COCMHECHUM.

[[lenoyHO3eMeNbHBIE METAUIbl MarHuid W KajdblMi: mnojokeHue B Ilepuoandeckoi cucreme
xuMmuueckux oanemMeHtoB J[. WM. MenaeneeBa, CTpOEHHE HX aTOMOB, HAXO0XIEHUE B MPHUPOJIE.
duznyecknue 1 XMMHUYECKHE CBOMCTBA MarHusi M Kajblus. BaxHeilue coenvHeHus Kaublus (OKCHUI,
THIIPOKCHU, cOJH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMunuii: nonoxenue B Ilepumoandeckort cucrteme xumuueckux sneMeHtoB [[. M. Menpeneesa,
CTPOCHHUE aToma, HaxoxkjaeHue B rmpupoje. Duznyueckue M XUMHUYECKHE CBOMCTBA AIIOMUHUS.
AmM@oTepHbIe CBOMCTBA OKCHJIA ¥ TUPOKCUIA ATTIOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoii cucreme xumuueckux emeHToB . 1. Menaeneesa, ctpoeHue
aToMa, HaxoxXJieHue B npupoje. Puznyeckue U XUMUYECKUE CBOMCTBa kere3a. OKCUIbl, THIPOKCHUIBI U
comu sxene3a (1) u xenesa (I11), ux cocras, cBoiicTBa U MOTyUEHUE.

Xumuueckuii IKcnepumeHm:

O3HaKOMJIGHHE C O00pa3llaMM METalIoOB M CIUIaBOB, HMX (DM3MYECKUMHU CBOMCTBAMH, H3YUYCHUE
pe3yabTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIB30BaHUE BHIECOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCUJA KaJbIUsl U HATPUS C BOJOUW (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPHAIIOB),
HCCTIE/IOBAHUE CBOMCTB JKECTKOM BOJBI, IpOllECCa TOPEHHS IKeje3a B KHUCIOpoAe (BO3MOXKHO
MCIOJIb30BaHNE BUIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHH KaYECTBEHHBIX PEaKIUii Ha MOHBI: MarHus,
KaJbIIWsl, aTFOMUHMS, MHKA, xene3a (1) u xenesa (1), menu (1), HabmroneHNE M ONTMCAHKE TPOIIECCOB
OKpalllMBaHUsl IUJIAaMEHH HOHAMH HaTpusi, Kajausd U Kajblusd (BO3MOXKHO HCIIOJNIb30BAHHE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATFOMUHUS U THIPOKCH A ITUHKA,
pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHele MeTaibpl U UX COeTUHEHUSY.

XumMus 4 OKpYysKamowas cpeaa

BemectBa 1 Marepuasibl B IOBCETHEBHOM JKM3HM 4esloBeKa. be3ornacHoe HCIoNb30BaHUE BEIIECTB U
XUMUYECKHUX peakiuii B ObITy. [lepBast momMoIb Mpu XMMUYECKHX 0XKOTax U OTPaBJICHUSIX.

XUMHUYECKOe 3arps3HEHHE OKpYXarollel cpelbl (IpelenbHasl JOIMYCTHMas KOHLIEHTpAlMs BELIECTB,
nanee — [1/1K). Posib XUMuM B pelieHMH SKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIbI).
Meoswcnpeomemmnwie ceasu

Peanuzanus MeXNpeAMETHBIX CBS3€d NPU HM3YyYEHHMM XHMHUU B 9 Kjacce OCYHIECTBIIIETCA YEpe3
UCIOJIb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX MOHSITHM, TaK U TOHATHH, SBJISIOLIMXCS
CHCTEMHBIMH JUISI OT/IEJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIH (DakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAINU3, CHUHTE3,
Kjaccuukanus, NepuoAnYHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOJAEIHPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MaTEepUaJIbL.

®dusnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHJ, HU30TOIbI, PaJlOAKTHBHOCTS,
MOJIEKYJa, JJIEKTPUYECKUH 3apsll, NPOBOJHUKH, TMOIYINPOBOAHUKHU, IUAIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeJI0, O0O0BEM, arperaTHoe COCTOSHHE BEIeCTBa, TIa3, pacTBOpP, pPaCTBOPHUMOCTD,
KpUCTAJIJIMYEcKasl pemiérka, cCIjiaBbl, (U3MYECKHE BETUYMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTtes, npixanue, buocdepa, SIKOCUCTEMA, MUHEPATIbHBIE YA00PEHNU s, MUKPOAJIEMEHTHI,
MaKpOdJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPO/Ibl, MOJE3HbIE HUCKOIMIAeMbIe, TOIINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMbl OCHOBHOT'O 00111ero 00pa30BaHusl JOCTUTAIOTCS B X0OJI€
oOyueHuss XUMHUU B €IUHCTBE Y4YeOHOH M BOCHUTATENBHOM JESATENIBHOCTH B COOTBETCTBUHU C
TPAAUIIMOHHBIMH POCCUUCKMMH COLMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMU,
OPUHATBIMA B OOIIECTBE NpaBWIAMH W HOPMAaMU TMOBEJICHHS M CIOCOOCTBYIOT —IpoLEccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTUAIM3AINH 00Y4aIOIIHUXCS.

JlnuHOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCA CHCTEMOM
MIO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMM U pacIIUPEHHE OIbITA IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B 4aCTHU:

1) naTPpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOWICHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACIIEIUIO,
MOHMMAaHMsI 3HAYEHUS XUMHUYECKOW HAyKH B XKHU3HU COBPEMEHHOTO OOIIeCTBAa, CIOCOOHOCTH BIIAACTh
JIOCTOBEpHON HH(pOpPMAIMEl O TEPEIOBBIX TOCTHXKCHHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOU
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U O0ILECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMAax M IPaBUIAX MEXKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOMW, y4eOHOHMCCIEeI0BATENbCKOM,
TBOPUYECKON M IPYruX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM AEATEIbHOCTU
IpU BHINOJHEHUH Y4eOHBIX, IMO3HABATENIBHBIX 3a]a4, BBINOJHEHUHU XHUMUYECKUX HKCIIEPUMEHTOB,
CO3/IaHUU Y4EOHBIX IIPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHUIO M B3aMMOIIOMOILM B IPOLIECCE TOU
y4eOHOH IesITeTbHOCTH, TOTOBHOCTH OIIGHUBATh CBOE ITOBEACHHE W TOCTYIKH CBOMX TOBAapHUIIEH C
MO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOW peaklUM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIINE OCHOBY Il IOHUMAHUS CYLITHOCTH HAay4YHOU
KapTUHBI MHpa, TPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3aUMOCBSI3AX
YeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MI03HABaTEJIbHbIE MOTHBBI, HAIPABJICHHBIC HA TIOJYyYEHHE HOBBIX 3HAHHUI MO XUMHH, HEOOXOAUMBIE IS
oOBbsiIcCHEHHsI HaOJIOAAEMbIX IPOLIECCOB M  SBJIGHUM, I03HABATENbHOM, WH(OPMALMOHHOW U
YUTATEIbCKON KYIbTYpbl, B TOM YHCJI€ HABBIKOB CAMOCTOATEIHHOW pabOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;
UHTEpeC K OOyYeHUI0 M T03HaHMIO, JI0O003HATEIbHOCTb, TOTOBHOCTH U  CIOCOOHOCTH K
caM000Opa30BaHUI0, TPOEKTHONW M WCCIIENOBATEIbCKOM JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEHUS B JajbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J0POBbIO, YCTAaHOBKHM Ha
3JI0pOBBIM 00pa3 U3HU, OCO3HAHUE IMOCIEICTBUN U HENPUSATHE BPEIHBIX MPUBHIYEK (YIOTpeOIeHUs
QJIKOTOJIsl, HApKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJEHUS TMpaBuil OE30MaCHOCTH MpH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TPy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3YYEHHIO MpodeccHil U Tpyaa pa3IMyHOrO poja, yBaK€HHE K TPYLy H
pe3ynbraTtaM TPYAOBOM JESATENIbHOCTH, B TOM YHUCJIE€ Ha OCHOBE MPUMEHEHUS MPEeJIMETHBIX 3HAHWUU IO
XUMHH, OCO3HAHHBIM BBHIOOP HMHIUBUAYATbHOW TPAEKTOPUM MPOJODKEHHUS 00pa3oBaHUS C YYETOM
JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEl,
yCHenmHo TpodecCHOHaTbHON ACATENHPHOCTH M PAa3BUTHUS HEOOXOJWMBIX yMEHHH, TOTOBHOCTH
a/1IarTHPOBAaThecs B MpodeccroHalIbHOM cpefie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:



9KOJIOTHYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOJe KaK MCTOYHUKY JKU3HH Ha 3emMie, OCHOBE ef
CYIIECTBOBAaHMSI, TTOHMMaHWE IIEHHOCTH 3JI0pOBOro W Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHHUE IIEHHOCTH
coOmoieHus mpaBuil 0e30MacHOro IMOBEACHHsI MpU paboTe ¢ BEHIeCTBAMM, a TaKXKe B CHUTYalUsX,
YTPOKAIOILIUX 3/10POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MTOJIy4aeMbIC TIPU U3yYSCHUN XVMHUH, JIJIS PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXarowen IpUPOSHON Cpeloi, JUIsl MOBBILIEHUS YPOBHS HKOJIOTMYECKOW KYJIbTYpPbI, OCO3HAHMS
rJ1I00aTbHOTO XapaKTepa dKOJOTHYECKUX MPoOJIeM U MyTel UX peuieHus MOCPeICTBOM METO/I0B XUMUH,
9KOJIOTUYECKOT'O MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTtanpeaMeTHBIX PE3yJIbTAaTOB BBLACISAIOT 3HaYMMbIE AJIsi (OPMUPOBAHUS MHUPOBO33PEHUS
oOIIeHAYYHBIE MOHATHS (3aKOH, TEOpHUs, MPUHITUI, THIIOTE3a, (PaKT, CUCTeMa, MPOIIecC, IKCTICPUMEHT U
JPyTOE.), KOTOPBhIC WCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaX W TO3BOJSIOT Ha
OCHOBE 3HAHUI W3 ATHX NpPeaMETOB (OPMUPOBATH IMPEJICTABICHHE O LEIOCTHOW HAydHOW KapTHHE
MHUpa, U YHHBEpcajbHble yueOHbIe NeHCTBHs (IIO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHBHBIC),
KOTOpble oOecreynBatoT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITENIbBHOMY IUIAHHUPOBAaHUIO U
OCYILIECTBIICHUIO YUEOHOH JEATEIbHOCTH.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jlornueckue AeicTBUA:

YMEHUSI UCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIILJIEHUS NP OCBOCHUU 3HAHMI: pacKpbIBaTh CMBICI
XUMUYECKUX TOHITHH (BBIACIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTHMHU
MOHSATUSAMHM), HUCIOJIb30BaTh MOHATHS NJsi OOBACHEHHS OTIENbHBIX (DAaKTOB U SIBIICHUM, BHIOMPATH
OCHOBaHUSI M KpUTEpUU I KIacCU(PUKAIMU XUMHUYECKMX BEIIECTB W XHUMHUYECKUX peaKiuii,
yCTaHABIMBATh MPUYUHHO-CIECCTBEHHBIC CBS3M MEXKAY OOBEKTaMH HM3Y4YCHHS, CTPOUTH JIOTMUYECKUE
paccyxnenust (MHIyKTUBHbBIC, JCTYKTUBHBIC, [10 aHAJIOTHH), IeJIaTh BHIBOJBI U 3aKITIOYCHUS;

yMEHHUE MMPUMEHATH B MIPOLIECCE MO3HAHUS MOHATHUS (TPEAMETHBIC U METAIPEIMETHBIC), CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, HCIOJNb3yeMble B XHMHUHU, MPEOOpPa3OBHIBATh IIMPOKO MPUMEHSEMbIE B XUMHUHU
MOJIeTIbHBIE TPEJICTaBICHUS] — XHMHUYECKUW 3HaK (CHMBOJI JJIEMEHTAa), XUMHUYeckas Qopmyna u
ypaBHEHHE XMUMHYECKON pEeakIuu — MPH PEIICHUH Y4eOHO-TIO3HABATENIbHBIX 3a7ad, C YYETOM STUX
MOJICJIBHBIX TPEJCTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU HM3y4aeMbIX
OOBEKTOB — XHWMHUYECKUX BEIIECTB U XUMHUYECKHX PEaKIUi, BBISIBIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSI3H U MPOTUBOPEUHNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBareibckue AeiCTBUA:

yMEHHE HCIOIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA IIO3HAHMS, a TaKXkKe B
KauecTBE OCHOBBI N1 (OPMHUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpuoOpeTeHne OMbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMN U MPOBEACHUI0 YICHHUYECKUX IKCIIEPUMEHTOB,
yMeHHE HaOmoJaTh 3a XOJOM IIpolecca, CaMOCTOSITEIbHO IPOTHO3UPOBAaTh €ro pe3yibTar,
dbopMynupoBaTh 0000IIEHHST W BBIBOJBI IO pe3yjibTaTaM IMPOBEIEHHOTO OIBITA, HCCIEIOBAHMUS,
COCTaBJIAThH OTYET O MPOJICTAHHON padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpPATh, aHAIM3UPOBATH W WHTEPIPETUPOBATH WH(DOPMAIIUIO Pa3IMYHBIX BHIOB U (HOpPM
MPEACTABICHUS, MOTYyYaeMYIO U3 Pa3HbIX UCTOYHUKOB (Hay4dHO-TIONYJIApHAs JUTEpaTypa XUMHUECKOTO
COJIepKaHusl, CIPaBOYHbBIE MTOCOOUS, pecypchl THTepHeTa), KPUTUYECKU OIICHUBATHh MPOTHBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TIPUMEHATHh pa3IMuHblE METOJbl W 3alpoChl TMPHU TIOHCKEe W O0TOOpe wuHpOpMaIuu |
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX [JIsi BBIMOJHEHUS YYE€OHBIX W TIO3HABATENBHBIX 3ajad
ONpeAeNnEéHHOr0 TUMa, MNpUOOpEeTeHHe OmbiTa B O0JIACTH UCHOIB30BaHUS WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUH, OBJAJACHHE KYJIbTYpOH aKTUBHOTO HWCIIOIB30BAHUS Pa3TUIHBIX



MTOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOUPATh ONTUMATBHYIO (hOpMY TpecTaBiIeHus nHGopMau u
WUTIOCTPUPOBATh pellacMble 3a7aud HECIOXHBIMU CXEMaMH, IuarpaMMamMu, IPYyruMu QGopMamu
rpauKu ¥ UX KOMOMHAITUSIMU;

YMEHHE HCMOJb30BaTh M aHAJU3UPOBATh B IpoOlEcce y4EeOHOW U MCCIEeI0BATENbCKOW NEATeIbHOCTH
MH(OPMALIMIO O BJIMSHUM IPOMBIIIJICHHOCTH, CEIhCKOTO XO34WCTBA W TPAHCIOPTAa HA COCTOSHUE
OKpY>Karollel NPUPOJHON CPEIBI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

YMEHHs 3a/laBaTh BOIMPOCHI (B X0j€ Auanora v (Wjiu) JUCKYCCHUHU) IO CYIIECTBY 00CYXIaeMOU TEMBI,
(bOopMyIIMPOBaTh CBOM MPEIOKECHHUSI OTHOCUTEIBHO BBITOJIHCHUS TTPEITIOKESHHON 3a/1a4H;

YMEHHUSI TPEACTABIATH MOJYYEHHBIE PE3YJIbTAaThl MO3HABATEIBHOM JAECATEIBHOCTH B YCTHBIX U
MMUCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTALMIO PE3yJIbTATOB BBITOJIHEHUS XUMUYECKOTO SKCIEPUMEHTA
(;1aGopaTopHOro OmbITa, J1a0OpaTOpHOM pabOThl MO HCCIEAOBAHHIO CBOMCTB BELIECTB, y4eOHOTO
IIPOEKTA);

YMEHHUSI y4yeOHOro COTPYJHHYECTBA CO CBEPCTHMKAMH B COBMECTHOH IIO3HABAaTEIbHOH H
UCCIIEIOBATENBLCKON JIESTENIbHOCTH TpPU PEIICHUH BO3HUKAIOIIUX MPOOJeM Ha OCHOBE Y4€Ta OOIIHX
MHTEPECOB M COIJIacOBaHUs MO3MLIMNA (00CYXkJAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE MITYPMbI»,
KOOpJMHALIMS COBMECTHBIX JECUCTBUH, ONpPEAEICHUE KPUTEPUEB IO OLEHKE KauyecTBa BBITOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHUE  CAMOCTOSITEIBHO  OMNPENEATh LEJIHU  JEATeNIbHOCTU, IUIAHUPOBaTh, OCYILIECTBIATD,
KOHTPOJHMPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESATENbHOCTb, BHIOMPATh Haubolee
3¢ (heKTHBHBIC CTIOCOOBI pelIeHHs YICOHBIX U MTO3HABATEIIBHBIX 3a/1a4, CAMOCTOSATEIHHO COCTABIISTH HITU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIEUCTBUH IIPU BBINOJIHEHUH 33JaHUM C yU4ETOM I1OJTyYEHUs
HOBBIX 3HaHUH 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX M pEAKLHUAX, OLEHUBAThH COOTBETCTBUE
MOJIyYEHHOTO pe3yjibTaTa 3asBJICHHOM I€JIM, YMEHHE HCIIOJIb30BATh U AHAIU3UPOBATH KOHTEKCTHI,
IIpeAJIaracMbl€ B yCIOBUU 3a/1aHUMN.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHIO 00S3aTENBLHOTO COJEp)KaHUS, YCTaHOBJIEHHOTO
naHHOU (enepanbHON pabouel MPOrpaMMOii, BEIACISIOT: OCBOCHHBIE O0YUYAIONTMMUICS HAYYHbIE 3HAHUS,
YyMEHUS W CIOCOObI JEeUCTBUHM, crneruduyecKue JUisi MPEeIMETHON o001acTh «XUMHS», BHJIBI
NESATEILHOCTH TI0 TIOJTYY€HUIO HOBOTO 3HaHUS, €r0 HHTEPIIPETaIlui, TpeoOpa30BaHNUI0 U MPUMEHEHHUIO B
Pa3IMYHBIX YUeOHBIX U HOBBIX CUTYAIUX.

K koniy obydenus B 8 kjacce mpeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUWA: aTOM, MOJIEKYJa, XUMHUYECKHH 3JIEMEHT,
IIPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHTEIIbHAsl aTOMHAs W MOJIEKYJIsIpHas Macca, KOJIMYEeCTBO BELIECTBA, MOJb, MOJSApHas Macca,
MaccoBast A0Sl XUMHUYECKOTO AJIEMEHTa B COSMHEHUH, MOJISIPHBIN 00BbEM, OKCH/I, KUCTIOTa, OCHOBaHUE,
COJIb, NEKTPOOTPHUIATELHOCTD, CTETIEHb OKHCICHUS, XUMHYECKasi PeaKIlus, KIacCU(pUKaLUs peaKIIHii:
peaKiuu COEIMHEHUs, PEaKIUU pa3IoKEeHMs, peaklUUd 3aMellleHus, peakuud oOMeHa, 7K30- HU
SHJOTEPMUUYECKHE PEAKIUH, TETUIOBOM AP (EKT peakiuu, SApO aTroMa, SJIEKTPOHHBIM CJIOW aToMma,
aTOMHasi OpOUTab, pauyC aToMa, XMMHUYECKas CBS3b, MOJSPHAs U HEMOJspHas KOBAJICHTHas CBS3b,
WOHHAas CBs3b, MOH, KATHOH, aHHMOH, pacTBOP, MaccoBas JOJs BEIIECTBA (MPOIEHTHAs KOHIIEHTpALKs) B
pacTBope;

® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA M MPUMEHATH 3TH TOHSITHUS TMPHU
OTMCAHUU BEIIECTB U UX MPEBPaICHU;

® UCIIOJNIB30BAaTh XHWMHYECKYH) CHMBOJIUKY JJIi COCTAaBJICHHUS (OPMyN BEIIECTB M YpaBHEHUU
XUMHYECKUX PEAKIINIL;

® ONpENesTh BAJICHTHOCTH AaTOMOB JJIEMEHTOB B OWHAPHBIX COCAUHEHUSX, CTEMEHb OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAIIEKHOCTh BELIECTB K ONpEeAeNEHHOMY KJaccy



coeMHEHU Mo (opMmynaMm, BHJ XMMHUYECKOH CBSI3UM (KOBaJCHTHAas W WOHHAs) B HEOPraHMYECKUX
COCIMHCHMUSIX;

e packpeiBaTh cMmblch llepuonnueckoro 3axona JI. M. MenneneeBa: n1eMOHCTpUpPOBATH ITOHUMAaHHUE
IIEPUOUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX JIEMEHTOB OT UX IoyokeHus B [lepuoanueckoi
CUCTEME, 3aKOHOB COXPAHEHUs MacChl BEUIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4EHHUs], 3aKOHAa ABOTapo;

e ONUCHIBATH W XapaKTepu3oBaTh TabnuuyHyto ¢opmy Ilepuoanyueckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB: pa3linyaTh MOHATHS «rJaBHas mnoarpynna (A-rpynma)» u «mobounas noarpymma (b-
rpyIma)», Majible U OONbIINE MEPHOABI, COOTHOCUTh OOO3HAYECHHUs, KOTOpble MMEIOTCS B TaliHIie
«lepuoanueckas cucrema xumuyeckux odnementoB . WM. MengeneeBay ¢ 4YUCIOBBIMHU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB M 3apsij sijapa, oOIlee YUCIO
AJIEKTPOHOB U paclpeesieHUue X MO0 IEKTPOHHBIM CIIO0SIM);

e KJIacCU(PHUIMPOBATH XUMUYECKUE AIIEMEHTHI, HEOPraHMYECKHE BEIEeCTBA, XMMHUECKHUE peakuuu (1o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY dPEKTY);

e XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XHUMHYECKHE CBOMCTBA BELIECTB pPa3JIMYHBIX KIIACCOB,
IIOATBEPKJas ONMCAHHUE IPUMEpPAaMU MOJIEKYJSIPHBIX YPaBHEHHHM COOTBETCTBYIOLIUX XHMHYECKHUX
peaKuuii;

® IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU
IIPOTEKAHUsI XUMUYECKHUX IIPEBPAILICHUN B PAa3JIMYHBIX YCIOBHSIX;

® BBYNCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYEO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHYECKOT0 3JIeMeHTa 1o GopMylie COeTUHEHHsI, MAaCCOBYIO JIOJIIO0 BELIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKkiuu;

® IIPUMEHATH OCHOBHBIE OIl€pallMM MBICIIUTEIBHON JACSATEIBHOCTH — AHAJIU3 W CUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEeMATHU3AIIHNIO, KIAaCCU(UKAILINIO, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBS3eH — IS
M3y4YEHUsl CBOMCTB BEIIECTB M XMUMHUYECKHUX pPEAKIMM, €CTECTBEHHO-HAayYHbIC METOJbI ITO3HAHMS —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTUPOBAHNE, SKCIIEPUMEHT (PEaIbHBII U MBICIICHHBIN ),

® ClenoBaTh TMpaBWIaM MOJB30BAHHUA XUMHUYECKOW IMOCYHOH M J1a0OpaTOpHBIM 00OpyIOBaHHEM, a
TaK)Ke IMpaBuUiaM OOpalleHMs] C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKLUHSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJTYYEHHUIO U COOMPAaHUIO ra3000pa3HBIX BELIECTB (BOJOPOJA
U KHCJIOpOJa), IPUTOTOBIEHUIO PACTBOPOB C ONPENECIEHHONM MAacCcOBOW JI0JIed PACTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh M IPOBOJUTH XWMHUYECKHE SKCIIEPUMEHTBHI IO PACIIO3HABAHUIO PACTBOPOB
IEJI0YEH M KUCTIOT C MOMOIIBI0 HHIUKATOPOB (JTaKkMyc, heHON(PTaNIeUH, METUJIOPAHK U IPyTHUE).

K kxoHmy oOyueHus B 9 kJacce IMpeIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® DPACKpBIBaThb CMBICII OCHOBHBIX XMMHWUYECKUX MOHATUN: XMMUYECKUN DIIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTUOH, aHHMOH, IIPOCTOE BELIECTBO, CIIOKHOE BEILIECTBO, BaJCHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTD,
CTENEHb OKUCJICHMS, XUMHYECKas peaklus, XMMHUYECKas CBSA3b, TEIJIOBOM A(P(PEKT peakuu, MOJb,
MOJIApDHBIA 00BEM, pacTBOp, JJIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs TUCCOLMAIUS,
peakiMu HMOHHOro OOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHUMBbIE
peaklyy, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJE€HTHas, MOHHaf,
MeTaJlJIN4ecKasi), KpUcTajsinyeckas peméTka, KOppo3us METajuloB, CIUIaBbl, CKOPOCTh XMMHUYECKOMH
peaxkuuu, npeaenpHo fomyctumas koHuenrpanus [1JIK BemecTsa;

® JJUIFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHUX IMOHATHA W IMPUMEHATH 3TH MOHSATHUS IPU
OIMCAHUU BEUIECTB U UX IIPEBPAICHUN;

® JCMOJb30BaTh XHUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJI€HHUS (OpPMYJ BELIECTB U YpaBHEHHH
XUMUYECKUX PEAKLUH;

® ONpEIEIATh BAJCHTHOCTb U CTENEHb OKHUCIECHHS XHMHMUYECKUX DIEMEHTOB B COEIUHEHHUAX
Pa3IMYHOIO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kilaccy COeMHEHu o Gopmynam,



BHUJI XMMHUUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, META/NIMYECKasl) B HEOPraHUYECKUX COCAUHEHUSX,
3apsi]] MOHA IO XUMHYECKOH (opMyle, XapakTep cpelbl B BOIHBIX PACTBOPAX HEOPTaHHYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOTO BEIECTBA;

e packpsiBaTh cMmbici [lepmognueckoro 3akona J[. WM. MengeneeBa W JEMOHCTPUPOBATH €T0
MMOHMMAaHKE: OMKMCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy [leproaunueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB: pa3inyaTh MOHATHS «rJaBHas mnoiarpynna (A-rpynma)» u «mobounas noarpymma (b-
rpymma)», Majble H OOJbIIME TEePUOJbl, COOTHOCUTH OOO3HAYCHMS, KOTOpbIe HWMEIOTCS B
NEPUOINYECKOi TabiuIle, C YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB
(coctaB u 3apsan sapa, o0llee YHCIO 3JIEKTPOHOB M paclpeiiefieHue MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB M HUX COEIMHEHUU B Mpejesiax
MaJlbIX IIEPUOJIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHSI UX aTOMOB;

e KJaccUPHUIMPOBATH XUMUYECKUE AIIEMEHThI, HEOPraHMYECKHE BEIeCTBA, XMMHUECKHUE peakuuu (1o
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIMU BEIIECTB, 10 TEIUIOBOMY 3((eKTy, 10 N3MEHEHUIO CTETICHEH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

® XapakTepu30BaTh (OMHCHIBATh) OOIMKME U CHeuu(UYecKre XHMHUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, TMOATBEPXKAAs OMUCAHHE MpPUMEPaMU MOJEKYISAPHBIX M MOHHBIX YpaBHEHHA
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® COCTaBJISTh ypaBHEHUS JJIEKTPOJIMTUYECKOM AUCCOIMAIMU KHUCIOT, IeJIo4Yeil M coliel, MOoJHbIe U
COKpalIéHHbIE ypaBHEHHUs pEakIuii HOHHOTO OOMEHa, YpaBHEHHs pEeakKIMid, IOATBEPKIAIOIIUX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMUYHBIX KJIACCOB;

® pACKpBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOIO OajlaHCa 3TUX peaKLuil;

® TIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOXXHOCTH MPOTEKAHUS
XUMHUYECKUX TPEBPAILICHUM B PAa3JIMUYHBIX YCIOBUSIX;

® BBHIYUCISATH OTHOCHUTEIBHYIO MOJIGKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOIIO
XUMHYECKOTO 3JIeMEHTa 1Mo (opMylie COeNMHEHHs, MAacCCOBYIO JOJIO BEUIECTBA B PACTBOPE, MPOBOIHUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakinu;

e Co0I0/1aTh MTpaBUJIa MOJIb30BAHUS XUMHUECKOH MOCY10H 1 1TaOOpaTOpHBIM 000pYI0BaHUEM, @ TAKKE
MpaBmJIa OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKLHUSIMHU MO BBIITOJHEHHUIO JIaA0OPATOPHBIX
XMMHUYECKHUX OIBITOB MO MOJIYYEHHUIO U COOMpPAHMIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKHCIOrOo
rasa);

® [IPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAaUECTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB: PAaClO3HABaTh
OTBITHBIM TYTEM XJIOpUJ-, OPOMUI-, HOAUI-, KapOoHaT-, docdar-, CHIUKaAT-, Cylabdar-, TUIPOKCU/I-
MOHBI, KaTUOHBl aMMOHHUS W HOHBI M3YUYEHHBIX METAJIJIOB, MPHCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX
HEOPraHUYECKUX BEILECTB;

® TPUMEHATH OCHOBHBIE ONEpPAlMU MBICIUTEIBbHON NEATENbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHUE,
0000111eHre, CUCTEMATH3alMIO, BbISIBIEHUE TPUYMHHO-CIIEICTBEHHBIX CBSA3EH — Ul U3y4EHHsI CBOMCTB
BEUIECTB W XHMMHMYECKHUX pEaKlui, eCTECTBEHHO-HAayuyHble METOJbl MO3HAHUS — HaOIIOACHHE,
U3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB u KoHTpobHbie (undpoBbIe)
n/n TeM MPOrpaMMbl Bcero paGoTHI HpaKT;mecK 06pa3oBATETBHbIC
ue padoTsl pecypesi
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh bubnuorexa [JOK
1.1 €CTECTBO3HAHUS U MPAKTHUECKON 5 0 2 https://m.edsoo.ru/7f41
NesITeIbHOCTH YeJIOBEKa 837¢c
bu6nmmoreka [IOK
1.2 Bewecrsa u xummieckne 15 1 0 https://m.edsoo.ru/7f41
peakuuu 837¢
Hroro no pazneny 20
Pa3znen 2. BaxkHelilne npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
bubmuoreka [IOK
2.1 Bosyx. Kucnopon. Ilonstue 06 6 0 1 https://m.edsoo.ru/7f418
OKcHAax 37¢
bubnunoreka LIOK
2.2 Bonopox HonsTue o kucnorax u 8 0 1 https://m.edsoo.ru/7f41
COJISIX 837c
bubnunoreka LIOK
03  Boma. Pactsoprr. Tlonstue 06 5 1 1 https://m.edso0.ru/741
OCHOBaHHUSIX 837c
bubmuoreka [{OK
2.4 OCHOBHBIC K1aCChI N 11 1 1 https://m.edsoo.ru/7f41
HEOPTraHUYECKUX COCAMHECHUI 837¢
Hroro mo pazueny 30

Pasnen 3. [lepnoanuecknii 3axon u Ilepuoanyeckas cucrema xumudeckux iemenTos /1. U.
MenpaesieeBa. Ctpoenune aTtoMoB. XuMHYecKasi CBsI3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE PEAKIIMH.

Ilepnogudeckuii 3aK0H U
Hegnoint{ecmﬂ cucreMa Bubmorexa HOK
3.1 7 0 0 https://m.edso0o.ru/7f418
XUMHUYECKHX 3aeMeHToB /l. U. 370
MenneneeBa. CTpoeHue aroma —
XuMudecKkas CBA3b. bu6mmoreka [JOK
3.2 OKHCIIHTEIbHO- 8 1 0 https://m.edsoo.ru/7f41
BOCCTaHOBUTENBbHBIE PEAKIIUU 837c
bu6mmoreka [JOK
Hroro mno pazneny 15 https://m.edsoo.ru/7f41
837c
OBILIEE KOJIMYECTBO YACOB 65 4 6
I10 ITIPOI'PAMME
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9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpamMMbl

KoanuecTBo 4acoB

Bcero

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA

KonTpoasn IIpakTuuec
ble padoTbl  KHe padoThl

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

11 [ToBTOpeHUe u yroyOneHune 3HAaHUIA 5 1 0 bubnnoreka [JOK
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnmoreka [JOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALIM. 8 1 1 bubmmoreka [IOK
XHUMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
21 | xeammonan sneaeerron VIIA- 4 0 y  buOmmorera LIOK
https://m.edso0.ru/7f41a636
rpynmsl. ['agoreHsl
23 | xeammenn sndeaon VIA- 6 0 o  bubmorexa LIOK
rpyrsL. Cepa 1 e8 CoeuHeHus https://m.edsoo.ru/7f41a636
OO61as xapakTepucTuKa
03 XMMHYECKHX DJIEMEHTOB VA- 7 0 1 bubmmorexa LIOK
rpymnnsl. A30T, pocdop u ux https://m.edso0.ru/7f41a636
COEIMHEHUS
OO61as xapakTepucTUKa
o4  XMIMHUECKHX JJICMCHTOB IVA- 8 1 5 bubmuoreka [JOK
rpynnsl. YTIepoa U KPEMHHUN U UX https://m.edsoo0.ru/7f41a636
COETMHEHUS
Hroro no paszneny 25
Pa3pnen 3. MeTayuibl M UX COeIMHEHHUS
3.1 OO0mue cBOMCTBa METAIIOB 4 0 0 h}tgtlggjlldnizgggol.lrgﬁ 113636
39 Baxuetimme MeTamubl U UX 16 1 5 bubmuoreka [JOK
COCIMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3nes 4. Xumus u oKpy:kapmas cpeaa
41 BemectBa u marepuansl B 3 0 0 bu6mmoreka [JOK
W3HU YEJI0OBEKA https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pesepatioe Bpems 2 0 0 h?tﬁgifrﬁzgggoggﬁmw%
OBIIEE KOJIMYECTBO YACOB I10 67 4 -

[NPOT'PAMME
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IHOYPOYHOE INIAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB

e K n Hara DJIeKTPOHHbIE
11/-11 Tema ypoka B OHTPOI | HlpaKThd H3y4YeHU uudposbie
cero I’Hgle eczne | o0pa3oBaTejibHbIE
padoTel  padoTHI pecype
bubnunorexa LIOK

1 [Tpeamer xumun. Poias XuMuM B )KU3HA 1 0 0 03.09. https://m.edsoo.ru/ff
yesioBeka. Tena u BelecTna 2024 0d210c

06.09 bu6nmoreka [IOK

2  IlomsTHe 0 METOAX MMO3HAHUS B XHUMHUU 1 0 0 -, | https://m.edsoo.ru/ff

2024
0d227e
[TpaxTrueckas padora Ne 1 <<1'{paBHna Bubnmorexa LJOK
paboThI B 1a00paTOPUU U MPUEMBI 10.09. .

3 1 0 1 https://m.edsoo.ru/ff
oOpareHus ¢ 1ab0paToOpHBIM 2024 0d23dc
000pyTI0BaHUEM I

bubnunorexa LIOK

4 q;”;;f;?gf;ﬁ; emecn. Criocobet 1 0 0 ;82049 " | https://m.edsoo.ru/ff
pasa 0d26ca
[IpakTrueckast padora Ne 2 «Pa3nenenue 17.09 Bbu6mmoteka [JOK

5 | cMmeceii (Ha mpUMeEpPE OYUCTKH 1 0 1 ~.  https://m.edsoo.ru/ff

. 2024
TIOBaPEHHOM COJIH)» 0d28c8
20.09 bubnunoreka LIOK
6 | ATOMBI U MOJICKYIIBI 1 0 0 - https://m.edsoo.ru/ff
2024
0d2a6c
bubnuoreka [{OK

7 XUMHUYECKHUE AJIEMEHTbhI. 3HAKH 1 0 0 24.09. https://m.edsoo.ru/ff

(CMMBOJIBI) XUMUYECKUX IEMEHTOB 2024
0d2be8
2709 bu6nmorexa LIOK
8 | IIpocThie U CIIOKHBIC BEIIECTBA 1 0 0 -, https://m.edsoo.ru/ff
2024
0d2a6c
01.10 bubnuoreka [{OK
9 | ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0 - https://m.edsoo.ru/ff
2024
0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 04.10 bubmuoreka [{OK

10  Xwumuueckas popmyna. BaneHTHOCTD 1 0 0 20'2 4 " | https://m.edsoo.ru/ff
aTOMOB XUMHYECKHUX JIEMEHTOB 0d2eae

bubnmorexa LIOK

11 OTHOCUTEIbHAs aTOMHAs Macca. 1 0 0 08.10. hitps://m.edsoo.ru/ff
OtHocuTenbHAasE MOJIEKYJIIpHAs Macca 2024

0d323c
bubnunorexa LIOK

17 | Maccosan Jomi xuMmteckoro dneMenta 0 o 210 hitpsyim.edsoo.ruff

A 0d350c
but6mmoreka [IOK

13 ﬁ%ﬁ?if:;:cegecma' More. 1 0 0 232140 https://m.edsoo.ru/ff

P 0d5230
bu6mmorexa [IOK

14 ;‘()I/ISI/I'—IGCKI/IG 1 XUMHYECKHE SBICHUS. 1 0 0 282140 https://m.eds00.ru

UMUYecKasi peakius [£f0d37fa
but6mmorekxa [IOK

15 [Ipusnaku u yCIOBH MPOTEKAHNs 1 0 0 22.10. https://m.edso0.ru/ff

XUMHYECKHUX PEaKIHii 2024

0d3al6
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3akoH COXpPaHCHUA MacCChl BEIICCTB.

25.10.

but6mmoreka [IOK

16 XUMHUYECKUE YPaBHEHUS 2024 ggtgpgggm.edsoo.ru/ff

Beruncnenus koandecTBa, MacChl but6mmoreka [IOK
08.11. )

17 | BemiecTBa IO ypaBHEHUSIM XUMHUUECKHX 2024 https://m.edsoo.ru/ff
peakiuii 0d5708
Knaccudukanmsi XuMHUUECKUX peaKIiii bubmuorexa [JOK

12.11. )

18  (coeamHeHUs, pa3JIOKEHUS, 3aMEIICHUS, 2024 https://m.edsoo.ru/ff
obmeHa) 0d3f34
M. B. JIoMOHOCOB — y4€HBIii- 1511 bubnuorexa [IOK

19  suanuximoneauct. O0o0IICHNE U 20'2 4 " https://m.edsoo.ru/ff
cUCTEMATHU3AlN 3HAHUN 0d40c4

bubnunorexa LIOK

20 KonrtponsHas padora Nel mo reme 19.11. hitps://m.edsoo.ru/ff
«BerecTBa 1 XUMUYECKHE PEAKITUI 2024 044290
Boznyx — cmecsk razos. Cocras 2211 bubnmoreka [JOK

21  Bozayxa. Kucimopom — aineMeHT u 20'2 4 " | https://m.edsoo.ru/ff
npoctoe BemectBo. O30H 0d448e
du3nyeckne U XMMUUECKIE CBOMCTBA bubnunoreka LIOK

26.11. )

22 | kucimopoja (peakiuu OKHCICHHS, 2024 https://m.edsoo.ru/ff
ropenue). [lorsaTre 06 okcumax 004614
Crioco0bl MoTy4eHust KUCIOPOia B bubnmoreka [JOK

29.11. )

23 = 1abopaTOPHH U MPOMBIIIIEHHOCTH. 2024 https://m.edsoo.ru/ff
[TpumMenenue KuciIopoaa 0d497a
TemnoBoit 3¢ ekt xumuaeckoit Bubmorexa [IOK

o4  DEAKIHH, IOHATHE O TEPMOXUMUIECKOM 03.12. hitps://m.edsoo.ru/ff
YpaBHEHUH, IK30- U SHAOTEPMUUYECKUX 2024 od 47'90 ' '
peaKImsx -

TormBo (HedTh, yroias U METaH). Bu6mmoteka [JOK
06.12. )
25 | 3arpssHeHHE BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff
2024
MIPEIOTBPALICHUS 0d4cda
[IpakTuueckas padbora Ne 3 o Teme 10.12 bubnmnoreka HOK
26 | «llomyuenue u cobupaHue KUCIOPOAa, - https://m.edsoo.ru/ff
. 2024
H3yUYEHHE €r0 CBOHCTBY 0d4ae?
bu6mmoreka IIOK

7 Bomopon — anemeHT u npoctoe 13.12. https:/m.edso0.ru/ff

BellecTBo. HaxoxeHue B npupojie 2024 0d4ddo
. bubmuoreka [IOK
28 duznueckrue 1 XMUMHYECKHE CBOMCTBA 17.12. hitps://m.edso0.ru/ff
Bonopoaa. [Ipumenenne Boopoaa 2024 0d4ddo
20.12 bubmmoteka [IOK
29 | IloHsTHE O KUCIOTaX U COJSIX 20'2 4 " | https://m.edsoo.ru/ff
0d50d2
bubnunorexa LIOK

30 Crioco0sI osTydeHus BOAOPOa B 24.12. hitps://m.edsoo.ru/ff
nabopaTopun 2024 0d4ddo
[IpakTuyeckas padora Ne 4 o Teme 2712 bubmuotexa [IOK

31  «Ilonyuenue u cobupanue BoOpO/a, ~a | https://m.edsoo.ru/ff

. 2024
U3yYEHHE €ro CBOMCTBY 0d4f42
N " bubmuorexa [IOK
32 %};’:;pm;m 00bEém ra3os. 3axon %8'2051' https://m.edsoo.ru/ff
P 0d542¢
33  Brrumcinenus o0bEMa, KOJIMYECTBA 14.01. bubmmoreka [JOK
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BEIIIECTBA ra3a 1o ero H3BeCTHOMY 2025 | https://m.edsoo.ru/ff
KOJIMYECTBY BEIIECTBA WK 00BEMY 0d55a0
Brruncienus 00bEMOB ra3oB 110 1701 bubnunoreka LIOK
34 ypaBHEHHIO peakIli{ Ha OCHOBE 3aKOHA 20'25 " https://m.edsoo.ru/ff
00BEMHBIX OTHOIIEHUN Ta30B 0d5708
. bubnuorexa [{OK
35 dusnyeckre 1 XUMUYECKHE CBOIICTBA 21.01. https://m.edsoo.ru/ff
BOJIBI 2025 045872
. bubnuorexa [JOK
36 Cocras ocHoBauuii. [Toustre 00 24.01. https://m.edsoo.ru/ff
WHIUKATOpaX 2025 0d59e2
Bona kak pactBoputens. HackieHnsbie u 28.01 bu6nmoreka [IOK
37  HeHacwllIEHHBIE pacTBOPHL. MaccoBas 20'25 " | https://m.edsoo.ru/ff
JIOJISl BELIECTBA B PACTBOPE 0d5b40
[TpakTrueckas padota Ne 5 o Teme
«IIpuroroiieHue pacTBOpOB C 31.01. BI/I@?I/IOTeKa LOK
38 .. - . https://m.edsoo.ru/ff
onpeneaEHHON MaCCOBOM JT0JICH 2025 0d5eba
PacTBOPEHHOTO BEWIECTBA» I
_ bubnunoreka LIOK
39 Pewmenue 3amay o reme: «MaccoBast 04.02. https://m.edsoo.ru/ff
JIOJISI BEIIECTBA B PACTBOPE» 2025 046342
KonTponbnas padorta Ne2 mo teme 07.02. EH6J_IHOTeKa HOK
40 https://m.edsoo.ru/ff
«Kucmnopox. Bogopon. Boga» 2025 0d664e
Oxcuppl: cocTaB, KiaccupuKaims,
HoMmeHknarypa llomyuenue u 11.02. BH6J?HOTeKa HOK
41 N https://m.edsoo.ru/ff
XUMHYECKHE CBOMCTBA KUCJIOTHBIX, 2025 0d664e
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB I
) bubnunoreka LIOK
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, 14.02. https://m.edsoo.ru/ff
HOMEHKJIaTypa 2025 0d67ca
. bubmuoreka [IOK
43 H(;ny;eHHHH; 1 XUMHYECKHE CBOMCTBA 28.2052. https://m.edsoo.ru/ff
OCHO 0d67ca
. bu6mmoreka IIOK
44 Kucnotsr: cocras, kinaccudukanms, 21.02. https://m.edsoo.ru/ff
HOMEHKJIaTypa 2025 Odfee?
. bubmuoreka [IOK
45 [TonyyeHue u XUMHYECKUE CBOICTBA 25.02. https://m.edsoo.ru/ff
KHCJIOT 2025
Odfee2
Conu (cpennue): HOMEHKIATypa, 28.02 bubmuoreka [IOK
46  cmocoOBbI MONY4YEeHUS, XUMHUECKUE 20'25 " https://m.edsoo.ru/0
CBOICTBA 0ad9474
[IpakTuueckas padora Ne 6. Perenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe 04.03. BH6J?HOTeKa HOK
47 https://m.edso0.ru/0
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX 2025
. 0ad9b7c
COEIUHEHUI) —
but6mmorexa [IOK
48 ['eHeTHYECKas CBSA3b MEKITY IfnaccaMH 07.03. https://m.eds00.ru/0
HEOPraHUYECKUX COCAMHEHUI 2025 0ad9a50
11.03 but6mmorekxa [IOK
49 | O0001IeHEe U cCUCTEMATU3aLMS 3HAHUI 20'25 " https://m.edsoo.ru/0

0ad9ch?
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Kontponbnas padota Ne3 o teme

14.03.

but6mmoreka [IOK

50  "OcHOBHBIE KJIAaCChI HEOPTAaHUYECKUX 1 https://m.edsoo.ru/0
“n 2025
COEIMHEHU I 0ad9ela
[TepBbIie MOMBITKH KiIacCUPUKAITTN 18.03 bubnuorexa [JOK
51 | xumMuueckux dmeMeHToB. [loHsaTHe o 1 ~ | https://m.edsoo.ru/0
2025
IpyIIax CXOAHBIX JIEMEHTOB Oad9ffa
[lepuoauueckuii 3aKOH U 21.03 bu6nmoreka [IOK
52 | Ilepuoanyeckas CHCTEMa XUMHYECKUX 1 20'25 " | https://m.edsoo.ru/0
snementos JI. Y. Menneneesa Oada52c
04.04 bu6nmoreka [IOK
53  Ilepuompl, rPyMIIbI, TOATPYIIIIBI 1 ~—  https://m.edsoo.ru/0
2025
Oadab52c
bubnunorexa LIOK
54 CTé)oeII/{IHe atromMoB. CocTaB aTOMHBIX 1 282054 hitps:/m.eds00.ru/0
saep. M3oTormbl 0ada342
CTpoeHue IEKTPOHHBIX 000I0YCK 11.04 bubnmoreka [JOK
55  aromoB snemeHTOB Ileproauueckoit 1 20'25 " | https://m.edsoo.ru/0
cuctemsl J[. 1. Menneneena Oada6bc
XapakTepruCTHKAa XUMHUYECKOTO 3JIEMEHTA 15.04 bubnmoreka [JOK
56 1o ero momoxxeHuro B [leproanyeckoit 1 20'25 " | https://m.edsoo.ru/0
cucreme [I. 1. Menneneena 0ada824
3nauenue [lepuoanyeckoro 3akoHa st BuGmuotexa LOK
pa3BUTHUA HAyKH U TipakTuku. . W. 18.04. .
57 Mert R 1 2025 https://m.edsoo.ru/0
neneeB — y4€HbIH, MeAaror u 0ada96e
rpaXKIaHUH —
DIIEKTPOOTPULIATETLHOCTh ATOMOB 2204 bubnnorexa [JOK
58  xummueckux 3nemeHToB/ Beepoccuiickas 1 -z https://m.edsoo.ru/0
2025
poBepoyHas pabora Oadaab8
25 04 bubnunoreka LIOK
59 | MoHHasg XUMHUUYECKas CBI3b 1 - | https://m.edsoo.ru/0
2025
Oadac34
bubmmoteka IIOK
60 KB(;BELJIGHTHaSI MOJISIPHAST XUMUAYECKAst 1 282054 https:/m.eds00.ru/0
B3 Oadaab8
bu6mmoreka IIOK
61 KB(;BELJIGHTHaSI HETOJIIPHAsT XUMUIECKast 1 23.2055. hitps://m.eds00.ru/0
B3 Oadaab9
13.05 bubmmoteka IIOK
62 | CremneHb OKUCIECHUS 1 ~- | https://m.edsoo.ru/0
2025
Oadae28
bubmmoteka [IOK
63 O;;I;I(CJ’:/II/ECJILHO-BOCCTaHOBI/ITeJ'ILHbIe 1 %8.2055. https://m.eds00.ru/0
peakt 0adb076
bubmuorexa [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 20.05. https://m.edsoo.ru
2025 /00adb076
bubmuorexa [JOK
65 IéOHTpOHLHaSI pa60§a Ne4 mo Teme 1 23.05. https://m.edsoo.ru
«Ctpoenne aroma. XMMHUYECKAst CBSI3b» 2025 100adb486
OBIIEE KOJIMYECTBO YACOB IIO 65

[NPOTPAMME
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9 KJIACC

KoauuecTBO 4acoB

Ne n Hara JIeKTPOHHbIE
n/ Tema ypoka B Kourpo paKruie H3Y4YeHH nudposeie
1| Cero | bHbIe cgne b oOpa3oBaTejibHbIE
padoThI paboThl pecypchbl
Ilepronnueckuii 3aK0H. BuGmuorexa IJOK
[Tepuonnueckas cucrema 04.09. ]
1 1 0 0 https://m.edsoo.ru/00a
XUMHYEeCKUX deMeHToB Jl. U. 2024
db59e
Meunpeneena
3aKOHOMEPHOCTH B U3MEHECHHUH 06.09 bubmuorexa [JOK
2 | CBONMCTB XMMHYECKHX JICMCHTOB 1 0 0 ~ | https://m.edsoo.ru/00a
N 2024
HEPBBIX TPEX MEPUOJIOB db6b6
bubmuoreka [JOK
3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 11.09. https://m.eds00.ru/00a
HEOPTraHWYECKUX BEIIECTB 2024
db7e2
. bubnuorexa [JOK
4 Buner xumngeckoii CBH?I/I W THUIIBI 1 0 0 13.09. https://m.eds00.ru/00a
KPUCTAJUTMYECKUX PEIIETOK 2024
dbac6
KonTtponsHast padora Nel mo teme
. 18.09.
5 | «lloBTOpenue u yriyOieHue 3HaHUH 1 1 0 2024
OCHOBHBIX Pa3/IesioB Kypca 8 Kiiacca»
bu6mmoreka [IOK
5 Knaccn(ubHKauHﬂ XUMHYECKUX 1 0 0 20.09. https://m.eds0o.ru/00a
peakuuii o pa3IMYHbIM IIPU3HAKAM 2024
dbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN 25.09 bubnnorexa [JOK
7 | peakuuu. [ToHSTHE O TOMOI'CHHBIX H 1 0 0 20'2 4 " | https://m.edsoo.ru/00a
FeTEePOreHHBIX PEAKIIUIX dbe9a
v o proan. 1105, e 10K
8 Pbl, B! . p 1 0 0 - https://m.edsoo.ru/00a
XUMUYECKON PEaKLUU U MOJIOKEHUE 2024 dc28c
XUMHUYECKOTO PABHOBECHS —
bu6mmoreka [IOK
9 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 0 0 02.10. https://m.eds00.ru/00a
peakuuu 2024
dcade
Teopust 3IEKTPOIUTUYECKON 04.10 bubnuotexa [JOK
10 | muccormanuu. CHIbHEIE U cl1a0bIe 1 0 0 ~ " | https://m.edsoo.ru/00a
2024
SJIEKTPOJTUTHI dcd68
09.10 bu6mmoreka [IOK
11 HouHble ypaBHEHHS peaKLuii 1 0 0 -4 https://m.edsoo.ru/00a
2024
dd448
XUMHYECKHE CBOMCTBA KUCIOT U 11.10 bu6mmorexa [IOK
12 ocHoBaHWMil B cCBETE MPEICTaBICHHIA 1 0 0 ~ " https://m.edsoo.ru/00a
M 2024
00 3JIEKTPOTUTHUECKON AUCCOUAIIH dd5d8
XUMHUYECKHE CBOWCTBA COJIEH B CBETE 16.10 bubmuorexa [JOK
13  npencraBieHuit 00 1 0 0 - https://m.edsoo.ru/00a
. 2024
AIIEKTPOIUTUIECKON JTUCCOITUAIIUT dd8b2
18.10 bubmuorexa [JOK
14  TlousiTHe O TUAPOIN3E COJICH 1 0 0 . https://m.edsoo.ru/00a
2024
dd9d4
bu6nmoreka [JOK
15 O606H§€HI/IC U CUCTEMaTH3aIs 1 0 0 23.10. https://m.edsoo.ru/00a
3HAHUH 2024

dddi2
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[TpakTrueckas padota Ne 1. bubnmuorexa [JOK
25.10. .
16 «PemieHne 3KCIEpUMEHTAILHBIX https://m.edsoo.ru/00a
2024
3a1a9» ddbfa
Kontponbnas padota No2 o teme bubnuotexa [JOK
06.11. )
17  «DAeKTpOoNUTHYECKAS TUCCOLHALIHSL. 2024 https://m.edsoo.ru/00a
XUMHUYECKHE PEaKIIUU B PACTBOPAX» ddecO
OO0m1as xapakTepucTHKa rajJoreHoB. bubmuorexa [JOK
o 08.11. .
18 Xwumuueckue CBOWCTBA Ha IpUMEpE https://m.edsoo.ru/00a
2024
xJiopa ddfe2
XnopoBogopoa. CossiHast KUCIIOTa, bu6mmoreka [IOK
o 13.11. .
19 xXuMHYECKHE CBOMCTBA, MOJIyUYCHUE, https://m.edso0.ru/00a
2024
pUMEHEHHE del04
[IpaxTuueckas padora Ne 2 o reme bubmumoreka [IOK
N 15.11. )
20 | «IlomydyeHne CONSTHON KHCIOTBI, https://m.edsoo.ru/00a
. 2024
U3y4yeHue e¢ CBOMUCTB» de348
Boluncnenus o ypaBHEHUAM bubmumorexa [IOK
. 20.11. )
21  XUMHYECKHX PEaKIHi, €CIIH OJUH M3 https://m.edsoo.ru/00a
2024
peareHToB J1aH B H30bITKE de488
bu6mmoreka [IOK
29 \O/?Xl_aﬂ Xaﬁléi.IKTepI/ICTI/IKa JJIEMEHTOB %2141 https://m.eds0o.ru/00a
Py de64a
ATNIOTpOTHBIE MOZII/I(i)I/.I.KaIII/II/I cepbl. Bubnmorexa [TOK
Haxoxaenue cepbl u €€ coequHeHUI 27.11. )
23 N https://m.edso0.ru/00a
B IIpUpoie. XMMHUECKHUE CBOICTBA 2024
de64a
Cephl
CepoBoi0poJ1, CTpOEHHE bubmorexa LHOK
24 @Hgnqengei’mi H%CK’He cBolicTEa 29.11. | https://m.edsoo.ru/00a
2024  de802
Oxkcuppl cepbl. CepHast KMCIIOTA, bubnnorexa [JOK
’, 04.12. .
25 | (u3myUecKue U XUMUYECKUE CBOWCTBA, 2024 https://m.edsoo.ru/00a
npUMEHCHHE dea28
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE MPOMBILLICHHOTO criocoba Bubmorexa [IOK
op | TOTyHEHUS CEPHON KHCIIOTHI. 06.12. https://m.eds00.ru/00a
XVMHYECKOE 3arpsi3HEHUE 2024 dec8£;1 ' '
OKPYKaroIleH cpeibl COETUHEHUSIMH E—
CepbI
. bubmuorexa [JOK
27 EI’?HCHTZHH:ara;;OBOH AIOTH BRIXOA ;é;f https://m.edso0.ru/00a
PORYKTa peakdl dec8a
VAt Asor. pachpoctpancic 13,1, BuOmoTera LIOK
28 PYIIEL » bactipoctp . https://m.edsoo.ru/00a
B Iipupoe, Gpu3nveckue u 2024 deeab
XUMHYECKHUE CBOMCTBA -
Ammuak, ero pusnyeckne u bu6mmorexa [IOK
. 18.12. .
29  XUMHYECKHE CBOICTBA, MOJTY4YECHUE U https://m.edsoo.ru/00a
2024
NpUMEHEHHE dfoo4
[IpakTuueckas padora Ne 3 o reme bubnuoreka [IOK
20.12. )
30 | «IlonyueHune aMMHaKa, H3y4CHHE €TO https://m.edsoo.ru/00a
. 2024
CBOMCTB» df180
" bubmuorexa [JOK
31 A3oTHas Kknenota, e ¢uznyeckue u 25.12. https://m.eds00.ru/00a
XUMHYECKHUE CBOWCTBA 2024
df306
32 | Hcnosb30BaHNE HUTPATOB U COJIEH bubnuoreka [IOK
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AMMOHHUS B KQUeCTBE MUHEPAIbHBIX 27.12. | https://m.edsoo.ru/00a
ynoopenuit. Xummuueckoe 2024 | df518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®dochop. Okcun dhocdopa (V) u 10.01 bubnmoreka [JOK
33 | dochopuas kucinora, GU3HUECKUE U 20'25 " https://m.edsoo.ru/00a
XMUMHUYECKHE CBOMCTBA, MOJTyYCHUE df68a
HUcnonb3oBanne hocdaTtos B Bubmorexa [IOK
34 | KaueCTBE MHHEPATLHBIX yI0OpeHUIA. 15.01. https://m.eds00.ru/00a
3arpsisHEHUE TPUPOAHON CPEIb 2025 q fCZd ' '
dbocdaramu -
VYrnepon, pacnpocTpaHeHUEe B 1701 bubmuorexa [JOK
35 mpupoxe, pusnYecKrue U XUMHYCCKHE 20'25 " | https://m.edsoo.ru/00a
CBOMCTBa dfd9c
Oxcunl yriepoja, ux GU3nIeCKue 1
XI/IMI/IquI};e fBoﬁCTBa.(b 22.01. BH6H_H0TeKa 0K
36 https://m.edsoo.ru/00a
DKonorudyeckue mpoodIemsl, 2025 dfebe
CBsI3aHHBIE C OKCcHI0M yriepoaa (1V) —
24.01 bubmuorexa [JOK
37 | VroabHas KHCIOTa U €€ COJTU 20'25 " | https://m.edsoo.ru/00a
e006¢c
[TpakTiueckast pabota Ne 4 o Teme
38 "[Tonyuyenue yriaekucioro rasa. 29.01. ﬁggg?lcr);ee%as(iorﬁlma
KadectBenHas peakiys Ha kapOoHaT- 2025 e027é ' '
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLUECCA OBA3ATEJBHBIE YYEBHBIE
MATEPHUAJIbI JJIs1 YYHEHUKA

» Xwumus: 8-i kiacc: 6a30BbIi YPOBEHB: YUSOHUK; 5-€ U3ianue, nepepadboranHoe, 8 kiacc/

["abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. AkunonepHoe obmectBo «M3aareapcTBo
«IIpocsemeHue»

» Xumus: 9-ii kiacc: 6a30BbIi YPOBEHb: YUeOHUK; 5-¢ U3/1aHue, nepepadborannoe, 9 kiacc/
I"a6puensu O.C., OctpoymoB WN.I'., CnagkoB C.A. AxkunonepHoe o61mecTBo «3mareascTBo
«IIpocserienune»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o Xumus. 8 knacc. [IpoBepounbie 1 KOHTPOJIbHBIE PaboThl. ba3zoBelil ypoBeHb. PI'OC
ITpoceemenue / Xumus. ['abpuensa O.C.

e  Xumus. 9 knacc. [IpoBepounbie 1 KOHTPOJIbHBIE PadoThl. ba3zoBelil ypoBeHb. PI'OC
[Tpocsemienue/ I'abpuensa O.C.

e Xumus. 8 xiracc. Tectsl k yueonuky O.C. 'abpuensiaa, U.I'. Octpoymona, C.A.
CrnankoBa. ®I'OC Pa6os Muxaun AnekceeBUY

e OI'D Xumuueckuil akciepuMeHT. TpyAHbIe 3aaHus] U PEILICHUs
["a6puensu O.C.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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O0opynoBanne kabuHeTa OHOJIOTMM M XHMHH 00pPa30BaTeJIbHOI0 LIEHTPA
«Touka pocra»

1. HabGop OI'D mo xumMuu. — 2 mr.
Habop npeana3HaveH 1Jis MOATOTOBKH K BBITOJIHEHUIO YKCIIEPUMEHTATBHOTO 33aJaHuUs OOIIETO
rocyaapcTBeHHOTo dk3amena (OI'D) mo xumuu B 9 Ki1acce OCHOBHOM IIIKOJIBI.

Cocras HaGopa:
Bechl tabopatopHsbie anekTporHsie 200 T,
CIIMPTOBKa JabopaTopHasi,
BOPOHKA KOHHYECKas,
MAJIOYKa CTEKIISTHHAS
npooupka [1X14 (10 mryk),
cTakaH BbICOKUi ¢ HocukoM BH-50 ¢ MeTkoi (2 mTykn),
IUAJTUHIP U3MEepUTENIbHbIN 2-50-2 (CTEKIISTHHBIN, C TPUTEPTON KPBIIIKOMH),
mraTuB 171 npobupok Ha 10 ruésn,
32)KUM TIPOOUPOYHBIH,
IIMATeIb JIOKeUKa (3 MTYKH),
Ha0O0p (IIAKOHOB JUIsE XpPAaHEHUSI PACTBOPOB U peakTUBOB (00beM (rakoHa 100 M - 5 KOMIUIEKTOB 110 6
mTyK, 00beM ¢uakona 30 mit - 10 KOMITIIEKTOB 10 6 MWTYK),
UITHHIP U3MepHUTEeNbHBIN ¢ HocukoM 1-500 (2 mitykwn),
crakaH Bbicokuit 500 mu1 (3 mTykn),
HaOOp epiel Al MBIThS TOCYABI (€pI ISl MBIThSI POOUPOK - 3 IITYKH, €I ISl MBIThSI KOJIO - 3 IITYKH),
xasar Oeunbiii X/0 (2 mTyKn),
MepYATKH PE3MHOBBIE XUMHYECKUE CTOMKHUE (2 MITYKH),
OYKH 3aIIUTHBIE,
¢busTpel Oymakusie (100 mTyk),
roprouee jutst criuptoBok (0,33 ).

HaGop no u3y4eHuio 3aKpenisieMbIX TeM 10 NpPeAMeTHBIM 00J1aCTAM OCHOBHOI'0 00111ero
o0pa3zoBaHusl.
CocraB Habopa: PeaktuBsl (44 pa3iIuyHbIX BEIIECTB, UCIOIb3YEMBIX /ISl COCTABIICHUS KOMIUIEKTOB
PEaKTUBOB MPUITPOBEACHUH 3K3aMEHALMOHHBIX SKCIIEPUMEHTOB TI0 KypCy IIKOJbHONW XHUMHUN):
amomuHui (Tpanynsr) — 10T,
xene3o (cTpyxkka) — 20r,
uHK (rpanynsl) — 20 T,
menab (mpoBosoka) — 10T,
okcun memu |l (mopomok) — 10T,
okcua Maraus (mopomok) — 10 r,
oKcH]I amoMuHus (TIopomrok) — 10 T,
okcuJl KpeMHus (rmopomok) — 10,
cossiHas kuciora (pacteop 14 %) — 50,
cepHas kucnora (pactBop 44 %) — 50,
TUAPOKCHU HATpHUsl (U1 IPUTOTOBJIEHUs pacTBopa) — 15T,
TUAPOKCHU KaNbIUs (IS MPUTOTOBIICHUS pacTBOpa) — 25T,
XJIOpUJT HAaTpus (JIJ1s1 MPUTOTOBJIEHUS pacTBopa) — ST,
XJIOpU IUTHUSA (111 IPUTOTOBJICHUS pacTBOpa) — 5T,
XJIOpUJT KaJbIHs (U1 IPUTOTOBIIEHUS pacTBOpa) — O T,
xyopua Meau |l (uist mpuroroBieHUs pacTBopa) — ST,
XJIOPUI ATFOMHUHUS (1151 TPUTOTOBIICHHs pacTBopa) — 10T,
xyiopua xenesa |l (uist mpuroroBneHus pacteopa) — S,
XJIOpUJT aMMOHHUS (1711 IPUTOTOBJIEHMSI pacTBopa) — S T,
xJiopua 6apust (A1 IPUTOTOBJIECHUS pacTBOpa) — 5T,
cynb¢at HaTpus (1 IPUTOTOBJIEHUS pacTBOpa) — ST,
cyibdar Maruus (A1 IPUTOTOBJICHUS PacTBOpa) — 5T,
cynbsdar meau Il (a1 mpuroToBneHus pacteopa) — o T,
cynbgar xxenesa |l (ans mpuroroBieHus pactBopa) — ST,
cynb(aT IMHKA (JJ1s1 IPUTOTOBIIEHUS pacTBOpa) —S T,



* cynbdaTr aMMOHHUS — S T,

*  HUTpAT HAaTpUs — O T,

* KkapOOHAT HATpus (I MPUTOTOBJICHUS PaCTBOpa) — S T,

* ruapokapOOHAT HATPHs (IS IPUTOTOBJICHUS pacTBOpa) — ST,
* ¢docdar HaTpus (171 TPUTOTOBJICHHS pacTBopa) — 15T,

* OpoMup HaTpus (U1 IPUTOTOBJIEHUS pacTBOpa) — S T,

*  WOIUJI HATpHs/Kanus (111 IPUTOTOBJICHUS pacTBopa) — ST,
* HUTpaT Gapus (U1 MPUTOTOBJICHUS PacTBOpa) — S T,

*  HUTpPAT KaJIbIM (I IPUTOTOBJICHHS pacTBOpa) — ST,

* HuTpat cepedpa (pactBop 10 %) — 50T,

» ammmak (pacteop 12 %) — 50,

* mepokcua Bogopoa (pactsop 12 %) — 50,

« wmermnopank (pactsop 0,1 %) — 50,

» sakmyc cunwmii (pactop 0,1 %) — 50,

* (enondraneun (pacteop 0,1 %) - 50,

*  XJIOpUJ MarHusi — ST,

* cynabdar aTroOMHHUSI — 5 T,

*  yHUBEpcaJbHBIN HHANKATOp (Oymara) — 1 Habop,

*  JaucTWIIMpOBaHHas Boaa — 330r

no

Ha0op mocyasl u npuHajjie:;kHocTel (MUKpoJadopaTopusi) (KOMILIEKT OCYAbI 1 000Py/10BAHMS JJIs1
YUEHHUYECKHX ONBITOB (XuMusi, 6mosorusi) -1 mr.

3. Kommiekt «ludpoBas jadopaTopusi 1o XuMHI» - 2 IIT

ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX padOT MO XMMHUH HA YPOKAX M MPOEKTHO-UCCIIEI0BATEIBCKOM
JESTSIIBHOCTH 00YYarOIIHXCSI.
KoMnuekranusa:
1. BecnpoBOAHON MYIBTHIATIHUK IO XUMHH C 3-MSBCTPOCHHBIMH JATIUKAMH:
2. Matumuk pH ¢ auanasonom usmepenus He yxe 4yem ot 0 no 14pH
3. JlaT4mK 2JIEKTPOIPOBOIMMOCTH C IUANa3oHaMu u3Mepenus He yxe geM ot 0 g0 200 MxCwm; ot 0 1o 3000
MKCM; ot 0 1o 30000 mMx Cm
JlaTymk Temmeparypsbl ¢ Iuana3oHoOM U3MepeHus He yxkedeMm ot -40 1o +165C
. OtnenbHbIC TaTUYMKU: JJaTUMK ONTHYECKOM IIOTHOCTH 525-550 HM
Axceccyapbi: USB Quenr-nakonurens. Kabens USB coenuHuTensHbid. 3apsaHOoe YCTPOMCTBO C
kabenem miniUSB.USB A nantep Bluetooth 4.1 Low Energy.
Kpartkoe pykoBOICTBO 10 3KCILTyaTaluy MUGPOBON TaOOpaTOpUEH.

o s

4. Kommuekr «ludposas sadboparopus no sxojgorum» - 1 mr.

ObecnieunBaeT MpoBeCHNE Y4€OHOTI0 IKOJIOIMUECKOT0 MOHUTOPHHIAa HHCTPYMEHTAIbHBIMU MeTogaMu. Habop
MPUMEHSIETCS IPY U3yICHUH
9KOJIOTUH, OMOJIOTHUH, XUMUH, Feorpaduu ¥ MPUPOJOBEACHHUS, a TAKXKe Ul HHAUBUIYAIbHBIX HCCIEOBAHUA U
MIPOEKTHOM JIEATETHHOCTH IIKOJIHHUKOB.

Kommnekramus:

1..becipoBOHOM MYJIBTHAATIHK MO IKOJIOTHYECKOMYMOHUTOPHHTY € 8-10 BCTPOCHHBIMH JaTIYHKAMH:

2. JlaT4MK HUTPAT-HOHOB.

3. laT4mK XJIOpUA-HOHOB

4. Tatuuk pH ¢ nquanazonom usmepenus He yxe ueM ot 0 1o 14 pH

3 JlaTunk BnaxxHOCTH ¢ Auanazonom usmepenus 0...100%

6. JlaTunK OCBELIEHHOCTH C JMana3oHoM u3MepeHus He yxxe ueM oT 0 10180000 ik

7. JlaTauk TeMIeparypsl ¢ Inana3oHoM U3MepeHus He yxke dyeM oT -20 1o

+140C

8. JlaT4mK 3JeKTPONPOBOJUMOCTH C JUana3zoHaMu u3MepeHus e yxxe geM ot 010 200 MxCwm; ot 0 1o 2000

MKCwMm; ot 0 1o 20000 MxCm

9. JlaTuuk TeMIIepaTypbl OKPYKAKOIIEN CPEIBI C THUANa30HOM U3MEpeHHs Heyxe yem oT -20 go +50C

OTnenbHbIe TaTYUKH:

1. JlaTumk 3ByKa ¢ (hyHKIMEH MHTETPUPOBAHUS C IUANIA30HOM H3MEPEHHUSIIACTOT He MeHee ueM oT 50 I’y

o 8 kl'm;
2. JlaTyuk BIaXKHOCTH ITOYBHI C TUANIa30HOM U3MepeHwus He yxke deM ot 0 1050%



3. JlaTuuk kucnopona ¢ auanazonom udmepenus ot 0 1o 100%/latuuk ontudeckoi mioTHOCTH 525 HM
4. Jlatunk onTu4ecko rmioTHocTt 470 HM

5. JlaTumk TypOUAMMETp ¢ Iuana3oHoM u3Mepenus He yke yeMm ot 0 1o 200NTU

6. JlaTumk OKMCH yriiepoja ¢ quana3zoHoM uzMepenus He yxe ueM ot 0 qo 1000ppm
AKceccyaphl:

Ka6ens USB coenmunutenbHbli (2 mit.)

3apsaHoe ycTpoicTBo ¢ kaberem minilUSBUSB Anantep Bluetooth 4.1 Low
Energy

CrepikeHb Ui 3aKpeIIeHHs] TaTYUKOB B IITATHBE

Kparkoe pykoBOACTBO 10O 3KCIUTyaTauy HUQpoBoi 1abopaTopuu

[IporpamMmMHoe obecrieueHue

Meroanueckrue peKOMEH AN

5. Tenexka-xpaHUJIHIE HOYTOYKOB.

Tun kopmyca: merai;

BO3MOKHOCTh 0€3011aCHOT0 3AIIUIIIEHHOT0 3aMKOM XpaHEHUsI HOYTOYKOB: HAINYHE; BO3MOXHOCTD 3apsIKH
HOYTOYKOB:

Hanpsokenne nmutanus: 220B\50I'w; [Torpebnsiemas MmourHocTh, BT (Makcumym): 2500;

[ToTpebnsiembrit Tok, A (Makcumym): 12;

JlnuHa nIHypa 3JIEKTPOIUTAHUS: OT 2,5 MeTpa;

3amuTa OT nepeHanpsHKeHus, KOPOTKOro 3aMblkaHus: Hanuuue; Koneca a1 nepeiBU>KEHUsI C TOPMO30M: HAJIUYHE

6. Hoyroyk Rikor - 1 mr.

7. Hoyréyk Aquarius - 1mr.

8. MuorodynkumnonaabHoe ycrpoiicreo (M®Y)Pantum - 1.

9. Mpimb npoBoanass DEFENDER Optimum MB 270 USB 2 kHonkun+1 KoJjieco-KHONKA, ONTHYECKAs,
yepHast



