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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma OpueHTHMpOBaHAa Ha pean3alUI0 B LEHTpPE 0Opa30BaHUs ecTe-
CTBEHHOHAYYHOU U TEXHOJOTMYECKON HampaBieHHocTeld «Touka pocTtay, co3laH-
Horo Ha 6aze MOVY «COII Ne 3 um. C. B. NmeeBa» ¢ uenpio pa3Butus y o0yda-
IOLIUXCA €CTECTBEHHOHAYYHOW, MH(GOPMAIMOHHON TpaMOTHOCTH, (POPMUPOBAHUS
KPUTUYECKOTO M KPEAaTHMBHOTO MBIIIUICHUS, COBEPIIEHCTBOBAHUS HABBIKOB €CTe-
CTBEHHOHAYyYHON M TEXHOJOTMYECKOM HAIpaBIICHHOCTH, a TaKXKe€ ISl MpPaKTH4e-
CKOM OTpa0OTKH y4yeOHOro marepuaia no yueOHbIM npeameram «Dusnkay, «Xu-
Mus», «buonorus, « Texnomnorus.

Ha 6aze nentpa «Touka pocra» oOecrieumBaercs peanu3anus oOpa3oBa-
TEJIbHBIX IIPOrPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTMUYECKOW HaIPaBICHHOCTEN,
pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHOJIATENbCTBA B chepe 00-
pa3oBaHUs U ¢ Y4ETOM peKoMeHaauuii PeaepanbHOro onepaTopa yueOHOro mnpes-
Meta «Xumus». OOpa3zoBarenbHas MporpaMMa MO3BOJISIET UHTETPUPOBATh peaiu-
3yeMble 37€Ch MOIXOJbl, CTPYKTYPY M COJIepKaHUE MPU OpraHu3aluu OOy4EeHHs
xumMHuH B 8—9 Kiaccax, BBICTPOEGHHOM Ha 0ase Jito00ro M3 JOCTYIHBIX Y4eOHO-
meroanuecknx komruiekcoB (YMK). Hcmons3oBanue o0opymoBaHusl IIEHTpa
«Touka pocTay MO3BOISIET CO3/1aTh YCIOBHSL:

* NSl pacIIUPEHUsI COIeP KaHUs IKOJIbHOTO XUMUYECKOT0 00pa30BaHus;

* JUIA TIOBBIIICHHS TO3HABATENIbHOW AKTHUBHOCTH OOYYalOLUMXCS B €cTe-
CTBEHHOHAY4YHOMU 00J1aCTH;

* JUIS pa3BUTHS JIMYHOCTU peOeHKa B Mpoliecce 00yYeHUs] XUMHH, €TO CIO-
coOHoCTEH, (POPMHUPOBAHUS U yIOBIETBOPEHUS COIMAIBHO 3HAYMMBIX WHTEPECOB
1 TTIOTPEOHOCTEH;

11t paboThl ¢ OAApEHHBIMU IIKOJIHPHUKAMH, OPTaHU3AIMN MX Pa3BUTHS B

Pa3IMYHBIX 00J1aCTSIX 00pa30BaTEIbHOM, TBOPUYECKON JIESITEILHOCTH.



[Tpumensist uudpoBsie Ta0OpaTOPUU HA ypOKAaX XUMHUH, YUalIUECs CMOTYT
BBIIIOJIHUTh MHOKECTBO J1A0OPATOPHBIX PabOT M SKCIEPUMEHTOB IO MPOrpamMmme
OCHOBHOM LIKOJIBI.

[Iporpamma no XMMHHM Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl COCTaB-
J€Ha Ha OCHOBE TpeOOBaHMU K pe3ysibTaTaM OCBOCHHMS OCHOBHOI 00Opa3oBaTeib-
HOW IMpOrpaMMbl OCHOBHOrO 00Iero ooOpa3zoBaHus, mnpeactaBiieHHbIX B PI'OC
00O, a Taxxe Ha OCHOBE (perepalbHON paboueil mporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHLENIUHU IpenojJaBaHusi y4eOHOro npeamera «XUMHs» B 00Opa3oBa-
TEJBHBIX opraHu3auusax Poccuiickon denepanun.

[Iporpamma 1o XuMuU HAET MPECTABIECHUE O LENAX, OOIIEH CTpaTeruu
oOyuyeHus1, BOCIIUTAHUS U Pa3BUTUS 00YyYAIOIIUXCS CPEACTBAMHU YUEOHOTO IpeiMe-
Ta, YCTaHaBIIUBAET O00SA3aTEIbHOE MPEIMETHOE COJEp)KaHHUE, MPEeayCMaTpUBAET
pacnpe/esieHre ero no Kjaccam U CTpyKTYpUpPOBaHUE 110 pa3jeiaM U TeMaM Ipo-
IpaMMBbI 10 XUMHH, OIPEEISIET KOJUUECTBEHHbIE U KaYECTBEHHbBIE XapaKTEPUCTH-
KU COJIEpXaHUsS, PEKOMEHIYyEMYIO MOCJIEI0BATEIbHOCTh U3yUYEHUS XUMHUHU C YUE-
TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTUKH Y4E€OHOIO mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOYYarOUIUXCsl, OMpPEAEAeT BO3MOXKHOCTH NpeIMeTa
JUIS peaiu3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTellb-
HOH MpOorpamMMbl Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus, a Takke TpeOoBa-
HUH K pe3yibTaTaM 00y4YeHHs XMMHUHM Ha YPOBHE LieJIel U3y4eHHUsl MTpeAMETa U OC-
HOBHBIX BHJIOB YUEOHO-TIO3HABATEIbHOM JEATEIBHOCTH 00YyYaroIIerocs mo ocBoe-
HUIO Y4eOHOTO COJIep KaHus.

3HaHWEe XMUMHH CIIYXUT OCHOBOW JJisi POPMUPOBAHUS MUPOBO33PEHHUS 00Y-
YAOIIErocs, €ro MpeACTaBICHUN O MaTepualbHOM €IMHCTBE MUPA, BAXHYIO POJIb
UTparoT GopMUpPYyEMbIE XUMHUEH TPEJCTABICHUS O B3aMMONPEBPAIICHUSIX YHEPTUN
¥ 00 SBONIONMM BEIIECTB B IMPUPOJIE, O MYTAX pelIeHHs T0o0albHBIX MpodiIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKOI 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:



CIIOCOOCTBYET peanu3aliid BO3MOXXHOCTEH I CaMOpa3BUTHS U (HOPMHPO-
BaHUSI KyJbTYPBI JHYHOCTH, €€ 00IIeH 1 PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIIJICHUS U TBOPYECKUX CIOCOOHOCTEU
OOy4JaroIMXcsl, HABBIKOB UX CAMOCTOSATEIHLHON YyU4eOHOUW NESITEIbHOCTH, IKCIICPHU-
MEHTAJIbHBIX U UCCIEJOBATEIbCKUX YMEHHUI, HEOOXOUMBIX KaK B MOBCEIHEBHOMN
YKU3HH, TaK U B MPOGECCUOHANTBHON JeATEIHHOCTH;

3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBACT OCHOBHI IIe-
JIOCTHOTO B3IJISiJa HA €IUHCTBO IPHUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;

crocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOILICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHUM XUMHUU OOECIEeUUBAIOTCS CIEU(UKOM
coJiep KaHusl Y4eOHOro MpeaMeTa, KOTOPBIA SBIAETCS IMEJarorudeckud aganTHpO-
BaHHBIM OTpPaXCHHEM 0a30BOM HAayKH XMMHH Ha ONpPEAEIEHHOM 3Tare e€ pa3Bu-
TUS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00I1IeT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI IIEPBOHAYAIBHBIX MTOHSATUN XUMHUHU, OCHOB HE-
OpraHUYECKON XUMHUU M HEKOTOPBIX OTHAEJIbHBIX 3HAYMMBIX MOHSATHUNA OpraHuYe-
CKOM XHMMHUHU.

CtpykTypa cofiep>kaHusi IPOrpaMMBbl TI0 XMMHUHU c(hopMUpOBaHa HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuto. Coaep:kaHue CKIIAIbIBACTCS U3 CHUCTEMBbI
MOHATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuun. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI M0 MPUHIIAITY MTOCIIEI0Ba-
TEJIbHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX IMPEICTABICHUN Pa3HOIO
YPOBHSIL:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XH-

MUH;



— YUYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— MPEACTaBICHUIN 00 PMEKTPOTUTHUECKON TUCCOLMAIIMN BEIIECTB B PACTBO-
pax.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOIY-
YEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JIPyromMy, BBINONHS (GYHKUMA OOBIACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IMPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMMBbl IO XUMUU CTIOCOOCTBYET (POPMUPOBAHUIO TIPEICTAB-
JIEHUSI 0 XMMHYECKOW COCTABIISIONICH HAyYHOM KapTHHBI MUpa B JIOTUKE €€ CH-
CTEMHOM MPUPOIbI, HEHHOCTHOI'O OTHOLIEHHUS K HAYYHOMY 3HAHUIO U METOJAM I10-
3HaHUS B HayKe. M3yueHne XuMHUM MPOUCXOUT C MTPUBJICUECHUEM 3HAHUM U3 paHee
M3YYEHHBIX yU4eOHBIX MpeaMeToB: «OKpyx)aromuii Mup», «buosorus. 57 kimacce»
u «Pusuka. 7 Kiaccey.

[Ipu u3yyeHun XUMHUM NPOUCXOJUT (POPMUPOBAHKE 3HAHUM OCHOB XMMUYE-
CKOM HayKd Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKON JIeATEIb-
HOCTM YEJIOBEKa W KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJbTYpBL. 3aaada
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMHUUYECKUX 3HAHUN —
BOKHEUIUX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUUECKUX TMOJOKECHUM, TOCTYT-
HBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAYKHU, B MPUOOIIEHUN K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XMMHUYECKUX PEAKIUil, B
GbopMUPOBAHUM U PA3BUTUM MO3HABATEIBHBIX YMEHHUN U UX MPUMEHEHUU B yueO-
HO-TI03HABaTEIbHOU U y4eOHO-HCCIIE0BATENbCKOM 1€ATEIbHOCTH, OCBOEHUH TIpa-
BUJT 6€30MaCHOTO OOPAIICHUS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HHU.

[Ipu u3ydyeHUH XMMUHU Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa30BaHUs BaXKHOE
3HaUEHHE MPUOOPENH TaKHe 1eJH, KaK:

— (hopmupoBaHHE UHTEIICKTYaIbHO PA3BUTON JTUYHOCTU, TOTOBOM K CaMO-
00pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPHUHSATHIO PEIICHH, CIO-

COOHOM AJalITUPOBATLCA K 6BICTpO MCHAIOIINMCS YCIIOBUAM JKU3HH,



— HAmnpaBJICHHOCTh OOy4YeHHUs Ha CHCTEMAaTH4ecKoe MpHoOIIeHne olydaro-
IIMXCS K CaMOCTOSITENIbHOM MO3HABATENIbHON ACSITENbHOCTH, HAYYHBIM METOJaM
NO3HAHUS, POPMUPYIOUIMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecrnieueHue ycaoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YJarOIIMMU-
Csl OIBITa Pa3HOOOPa3HON JESTETbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN), WUMEIONIMX YHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue 001IeH (YHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOU Trpa-
MOTHOCTH, B TOM UYHCJI€ YMEHHI OOBACHATH U OLICHUBATDH SIBJICHHS OKPYKAIOUIETO
MUpAa, UCTIONB3Ys 3HAHUS U ONBIT, IOJYYCHHBIC IPU U3yYSCHUH XUMUH, IPUMCHSATh
UX IIPU pelIeHnu Ipo0sieM B TOBCEIHEBHOM KU3HU U TPYAOBOU JESITETLHOCTH;

— (hopmupoBanue y 00ydyaronmxcs ryMaHUCTUYECKUX OTHOIICHUM, TOHUMa-
HUS [IEHHOCTH XMMHUYECKUX 3HAHUU JJIsi BBIPAOOTKH KOJIOTHYECKH Iierecoo0pas-
HOT'O MOBEJEHUS B OBITY U TPYIOBOM NEATEIBHOCTU B LIETSAX COXPAHEHUS! CBOETO
3I0POBBS U OKPYXKAIOIIEN IPUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIMK K O0YyUYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U ca-
MOBOCIIMUTAHUIO HA OCHOBE YCBOEHUS OOINEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY NpOo(uiis U HAMIPaBICHHOCTH JaIbHENIIIET0 O0ydYeHHUS.

OO1ee yncao yacoB, OTBEAEHHBIX ISl U3yYEHUS] XUMUN HA YPOBHE OCHOBHO-
ro oduiero odpazoBanus, coctaBisier 136 yacoB: B 8 kinacce — 68 yacos (2 vaca B

HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

Onucanue marepuajbHO-TEXHUYECKOU 0a3bl HeHTpa «Touka pocray,
HCII0JIb3YEeMOro JJIsl peajJiM3aluu o0pa3oBarTe/IbHbIX IPOrPpaMM B paM-

Kax nmpemoagaBaHnHus XuMHHU

Hugposaa (komnvromepnas) naoopamopus (ILIJI), nporpamMMHO-



anmapaTHBIA KOMIUIEKC, TaTYNKOBAasi CHCTeMa — KOMILIEKT y4eOHOTO 000pymoBa-
HUS, BKITFOYAIOIINNA U3MEPUTETBHBIN 010K, HHTEpdEHc KOTOPOTO MO3BOJIsIET o0ec-
MEeYMBATh CBA3b C MEPCOHAIBHBIM KOMITBIOTEPOM, U HAOOp JAaTYMKOB, PETUCTPHU-
PYIOIIHMX 3HAYCHUS PA3TUIHBIX (PU3UICCKUX BEITMUHH.

Jdamuuxk memnepamypol naamunoevlii — NPOCTOM W HANEKHBIN TATUYUK,
MpEeAHAa3HA4YeH I U3MEPEHHUs] TEMIIEpaTypbl B BOJHBIX PACTBOPAX M B Ta30BBIX
cpenax. Mmeer pasznuunblil nuamna3zoH uaMepenuit ot —40 no +180 °C. Texuuue-
CKHE XapaKTEpUCTHKHU JATUYHWKA YKAa3aHbl B UHCTPYKIMU IO SKCIUTyaTauuu. /Jam-
YUK memnepamypovl mepMOonapHulil NpeaHa3HauYeH I U3MEPEHUS] TEMIEPATyp
10 900 -C. Hcnonb3yercsl Mpu BBHINOIHEHUU PadOT, CBA3AHHBIX C HU3MEpPEHUEM
TEMIIEPATYp MJIAMEHH, IUIABJIICHUS U PA3JI0KEHUS BEIIECTB.

Jlamuuk onmuueckon naomuocmu (Kojaopumemp) — TpPEIHAZHAUEH IS
MU3MEPEHUS ONTHUYECKON MIOTHOCTU OKPAIICHHBIX pacTBOpoOB. Vcmonb3zyercs nmpu
n3yuyeHnn TeM «PacTtBopel», «CKOPOCTh XHMHYECKHUX PEAKLUID, ONPENCICHUU
KOHIICHTpAI[UX OKPAIIEHHBIX HOHOB.

Jlamuuk pH nipeHazHaueH i1 U3MEPEHUsI BOJOPOAHOTO mokazatens (pH)
BOJIHBIX PACTBOPOB B Pa3JIMYHBIX UCCIETOBAHUIX OOBEKTOB OKPYKAIOIICH CPE/Ibl.

Jamuuk Inexkmponpoeoonocmu NpeaHA3HAUCH NI U3MEPEHUS YACIbHOMN
AIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHUCJIE U BOJHBIX PACTBOPOB BEIIECTB.
[IpuMensieTcs npu U3YYEHUH TEOPUH AJICKTPOJIUTHUECKON TUCCOLUAIINH, XapaKTe-
PUCTHK BOAHBIX PACTBOPOB

Jlamuuk x10pud-uonoe ucnoyb3yeTcs sl KOJIMYECTBEHHOTO ONpeeIeHUs
COJIEp>KaHMsI MOHOB XJIOpAa B BOJIHBIX PAacTBOpax, MOuBe, MpoaykTax nmutanus. K
JATYUKY MOJIKITFOYAETCS HOHOCENIeKTUBHBIN 1ekTpo 1 (MCD) (pabounii anekTpon),
MOTEHIIUAJI KOTOPOTO 3aBUCUT OT KOHIIEHTPAIUU OMPEACIISIEMOr0 HOHA, B JAHHOM
ciydae ot koHreHTpanuu aHuoHoB Cl. Ilorenmman MCD ompenensioT OTHOCH-
TEJIHHO DJIEKTPO/Ia CPAaBHEHHUS, KaK TIPABUIIO, XJIOPCEPEOPSIHOTO.

Jlamuuk numpam-uonoe NperHa3HAUYCH ISl KOJUYECTBEHHOrO OIpesesie-

HUS HUTPATOB B PA3JIMYHBIX OOBEKTAX OKPYKAIOIICH Cpebl: BoJe, OBOIIAX, (PpyK-



Tax, KOJIOACHBIX U3JICTUSAX U T.]I.

Mukpockon yugpoeoii nipeHa3zHaueH 7151 U3y4eHUs] (OPMBI KPUCTAIIIIOB U
HAOJIOICHUS 32 POCTOM KPHUCTAJLIOB.

Annapam 0na npoeedenusn xumuveckux peaxyuii (AIIXP) npenna3zHayeH
JUTSI TIOJTYYEHUSI U IEMOHCTPALIUUA CBOMCTB TOKCHYHBIX MTAPOB U ra3oB . JTH Bellle-
CTBa IMOJIY4aloTCs B KOJOe-peakTope, U Ipu HarpeBaHuu (Uiu 0e3 HarpeBaHus) ra-
3000pa3HpIe BEMICCTBA MPOXOIAT 4Yepe3 IMOTJIOTUTEIbHBIE EMKOCTH (HACAIKU) C
pacTBOpaMM peareHToB, BCTYMAIOT C HUMH B peakiuio. M30bpITOK ra3a mnoriomnaeT-
Csl KUJKUMU U TBEPJIBIMU PEareHTaMHU, a TAKKE aKTUBUPOBAHHBIM YIJIEM. ATapar
Yalie BCEro MCIOJb3YIOT IS MOJYyYEHUS U JIEMOHCTPALMU CBOMCTB XJIOpa, CEepo-

BOJOpPOaA.

Ilpubop ona oOdemoncmpauyuu 3a8UCUMOCHIU  CKOPOCHIU XUMUYECKUX
peakyuii om paziudHblX (aKkmopoe WCIONb3YIOT NPU U3y4eHHH TeMbl «CKo-
pPOCTh XUMUYECKOM PEAKIMU» U TEIIOBOro 3P ¢deKkra XuMuyeckux peakuui. [Ipu-
00p 1aéT BO3MOXKXHOCTh HKCIIEPUMEHTAJIbHO HCCIENOBaTh BIUSHUE HA CKOPOCTb
XUMHUYECKUX PEaKUUi CIEAYIOMMX (PaKTOPOB: MPHUPOABl PEATUPYIOLIUX BEIIECTB,
KOHLIEHTpAallMU pearupyrommx BellecTB, IJIOIIAI1 IPaHULbl pa3aena ga3 B rerepo-
TeHHBIX cHcTeMaxX (ITOBEPXHOCTU COMPUKOCHOBEHMSI MEXKIY pearupyromuMu Be-

IIECTBAMU), TEMIEPATYPbI, KaTaau3aTopa, UHTHOUTOpa.

Iunemka-0o3zamop — TpucnocoOIeHne, UCIOJIb3yeMoe B JabopaTopuu
JUISL OTMEPUBAHUS ONPEIETEHHOT0 00bEMA KUAKOCTH. [IMNETKN BBIMYCKAOTCS Tie-
PEMEHHOT0 U MOCTOSIHHOTO 00bEéMa. B koMIiekTsl 060pyioBaHUS AJI1 MEIUIMH-
CKHX KJIACCOB BXOJAT yJOOHBIE MUIETKU- J03aTOPbl OJHOKAHAJIbHBIE, TO3BOJISIO-
II1Me HACTPOUTh HEOOXOAUMBIA 00BbEM OTOMPAEMON KUIKOCTH B TPEX Pa3TUUYHBIX
Jrana3oHax.

bansa xomounuposannasa npegHazHayeHa ajis HarpeBa CTEKJISIHHBIX U (ap-
(bOpOBBIX COCYZOB, KOrJa TpeOyeTcs CO3/1aTh BOKPYT HArpeBaeMoro cocyja paB-

HOMEPHOE TEeMIIepaTypHOE T0JIe, N30€KaTh UCIIOIb30BaHUS OTKPHITOTO IMIAMEHU U



packan€HHOl anekTpudeckoi cnupanu. Kopmyc koMOMHUpOBaHHOW OaHU chenaH
u3 amoMuHus. KuaKocTHast 4acTb KOMOMHUPOBAHHOM OaHM 3aKphIBA€TCS KOJIbIa-
MH Pa3JIMYHOIO TUAMETPA.

Ilpubop 0na nonyuenusn 2a306 WUCTOJb3YETCS IS MOTYyYECHHUS] HEOOJBIINUX
KOJIMYECTB Ta30B: BOJOPOAA, KUCIOpoaa (U3 MEPOKCHAa BOJAOPO/IA), YIIIEKUCIOTO

rasa.



PABOYAJ ITPOI'PAMMA 110 XUMHNU
AJIA 8—9 KITACCOB C UCITIOJIB3OBAHUMUEM OBOPY/J1OBAHUSA
IHEHTPA «TOYKA POCTA»

Ha 6a3e uentpa «Touka pocta» obecrieynBaeTCs peanusanus 00pa3oBaTeIbHbIX
IpOrpaMM €CTECTBEHHO-HAyYHOM M TEXHOJOTMYECKOW HAIpaBIEHHOCTEH, paspa-
OOTaHHBIX B COOTBETCTBUU C TPeOOBAaHUSIMU 3aKOHOAATEILCTBA B chepe oOpa3oBa-
HUS U ¢ yuéToM pexkoMeHaauuii denepanbHOro omeparopa ydeOHOro mpeamera
«XUMUD.

OOpazoBaTenbHas MporpaMma Mo3BOJISIET HHTETPUPOBATh peaTn3yeMble MOIXO0-
IIbl, CTPYKTYPY U COZIE€p KaHUE IIPU OpraHu3alui 00y4eHusl XuMuu B 8—9 kiaccax,
BBICTPOEHHOM Ha 0a3e JIF000ro U3 IOCTYMHBIX y4€OHO-METOINYECKUX KOMILIEKCOB
(YMK).

HcnonwszoBanue obopynosanus «Touka pocra» npu peanuzanuu gaHHon Ol mos-
BOJISIET CO3/1aTh YCIIOBHS:

-JUJIs1 PACILIUPEHUS COAEPKAHUS IIKOJIBHOTO XMMHUECKOTr0 00pa30oBaHuUs;

-JIJIs1 TIOBBIIIICHUS TTO3HABATEIHHON AKTHBHOCTH OOYYArOMIMXCS B €CTECTBEHHOHA-

Y4HOM 00J1acTH;



-II7Is1 Pa3BUTHS TUIHOCTU PEOEHKA B TIpoliecce 00yUIeHUsT XUMHUH, €T0 CTIOCOOHO-
cTeil, popMUPOBAHUS U YIOBICTBOPECHUSI COITUATHLHO 3HAYMMBIX HHTEPECOB H I10-
TpEeOHOCTEM;

-J17151 pabOTHI ¢ OJTapEHHBIMY IITKOJTPHIKAMHU, OPTAHU3AIINN UX PA3BUTHUS B Pa3Iny-

HBIX 00J1aCTIX O6p8.30B3.T€JIBHOI>i, TBOpquKOﬁ ACATCIIBHOCTH.

Hopmbl o11eHOK 32 Bce BHABI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBITIOJIHEHUS] TPEOOBAHUIM 3HAYMUTEIHHO BBIIIE YJIOBIECTBOPUTEIIb-
HOTO: OTCYTCTBHE OIIMOOK, KaK MO TEKYIIEMY, TaK U IO MPEeAbAyIIeMy YIeOHOMY
MaTepuaiy; He 00Jiee OJTHOTO HEAOUETA.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAHUN BBILIE YIOBICTBOPUTEIBHOTO: HAJIUUNE
2—3 ommboK nunu 4—~6 HeToYETOB MO TEKYyIIeMy yueOHOMY MaTepuaity; He OoJiee
2 omumOoK mwiu 4 Heno4ETOB MO MPOWIEHHOMY MaTepualy; UCIIOJIb30BaHUE Hepa-
IUOHAJIbHBIX MPUEMOB pELICHUs yUeOHOU 3a1auH.

«3» — J0CTaTOYHBI MUHUMAJIbHBI YPOBEHb BBIMIOJHEHUS TPEOOBAHU, IPEIbSIB-
JSIEMBIX K KOHKPETHOUM paboTe: He 6oiee 4—6 ommbok uin 10 Hepo4ETOB 1o Te-
KylieMy yueOHOMy mMaTepuaily; He 6osee 3—5 ommOok ninu He 0osee 8 HeJoUEeTOB
0 MIPOWIEHHOMY Y4eOHOMY MaTepHaiy.

«2» — ypOBEHb BBINIOJIHEHUSI TPEOOBAHUN HUXKE yJIOBJIETBOPUTEIBLHOTO: HAJUYHE
6onee 6 ommoOok win 10 HEZOUETOB MO TEKyIIeMy MaTepuany; Oonee 5 ommOoK

wiu Oosiee 8 HEOUYETOB MO MPOUIEHHOMY MaTepuany.

COAEPXAHUE OBYUYEHUA

8 KJIACC
IlepBoHavaibHbIE XUMUYECKHE TIOHATHS
[Ipenmer xumuun. Posib XMMHUM B JKM3HU YE€JIOBEKAa. XMMHS B CHCTEME HAYK.

Tena u BemectBa. dU3NUeCKUe CBOMCTBA BEILIECTB. ATperaTHOE COCTOSIHUE Be-



niecTB. [loHsiTHE 0 MeTOAAaX MO3HaHUSA B XUMHUH. YucThle BemecTBa U cmecu. Cro-
coOBbI pa3/ieNICHUs] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMUYECKUX 3Jie-
MeHTOB. IIpocThie U cnokHbIE BeMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyia. BaneHTHOCTh aTOMOB XMMHMYECKHX 3J€MEHTOB. 3a-
KOH TOCTOSIHCTBA cocTaBa BemlecTB. OTHocuUTelbHass aToMHas macca. OTHOCH-
TeJIbHAsl MOJIEKYJIApHasg macca. MaccoBasi A0l XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMOCBsI3b KOJIMYECTBA,
MacChl U YMCia CTPYKTYPHBIX €IMHHMI] BeniecTBa. Pacuérel no popmynam xumude-
CKHX COEJIMHEHUH.

duznyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEeaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs MaccChl BELIECTB. XUMHUYeckue ypaBHeHMs. Knaccudukanums
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MMOCYJOM, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuémMamMu oOpalleHus: ¢ J1abOpaTOpHBIM O00OPYAOBaHUEM, W3YUEHUE U OINKCAHUE
(bu3MYeCKuX CBOMCTB 00Pa3Il0OB HEOPTaHUYECKUX BEIIECTB, HAOIOACHHE (PU3UYe-
cKkux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTyMKe, KUTICHUE U
KOHJIEHCAIMsI BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE MEAHOU MPO-
BOJIOKH, B3aUMOJICHCTBUE MeJila C KUCJIOTOW) sIBIEHWM, HAOIIO/IEHNE U OMUCAHUE
MPU3HAKOB MPOTEKAaHUSI XUMHUECKUX pEeakUui (pasyioKeHHe caxapa, B3auMoOJei-
CTBHE CEPHOW KHCJIOTBI C XJIOpUIOM Oapwisi, pazioxkenue runpokcugaa meam (I1)
IIpU HarpeBaHWH, B3aUMOJICHCTBHUE Kele3a ¢ pacTBopoM coiid meau (1), uzyuenue
CIIOCOOOB pa3JeieHus] CMecel: ¢ MOMOUIBI0 MarHuTa, (GUIbTPOBAaHUE, BbIIIApUBA-
HUE, TUCTWULALMS, XpomaTorpadus, NmpoBeJeHHE OYHUCTKU MOBAapEHHOM COJIH,
HAOJIIOJIEHUE U OMMCAaHUE PE3yJbTAaTOB MPOBEACHUS OIbITA, WIUTIOCTPUPYIOLIETO
3aKOH COXPAaHEHMSI MacChl, CO3JaHIE MOJIeTIEeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxxHelline npeacTraBuTe M HEOPraHUYECKHUX BELIECTB



Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ieMeHT U mpocToe
BemecTBo. Haxoxaenne Kuciaopoa B mpupojae, GU3nIecKkne 1 XMMHUIECKUE CBOM-
ctBa (peakuuu ropenus). Okcuanl. [Ipumenenue kucnopoaa. CriocoObl MoxydeHus
KHCIIOpOJia B JIAOOPATOPHH U MPOMBINUICHHOCTH. KpyroBopoT Kuciopoaa B mpu-
pone. O30H — aJIOTponHast MOAU(PUKALIUS KUCIOPO/Ia.

TennoBoi 3 pekT XUMHUUECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, K-
30- U SHJAOTEPMHUYECKHUE peaKIMU. TOMIUBO: YyrOjb U METaH. 3arps3HEHUE BO3MY-
Xa, YCUJICHHE MapHUKOBOTO 3(PdeKTa, pazpyiieHrne 030HOBOTO CIIOSI.

Boaopon — anmemeHT u nipocToe BemecTBo. Haxoxaenue Bogopoaa B mpupo-
ne, Qu3nuecKkue M XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOObI MOJYYCHUS.
Kucnots! u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopel. Hackl-
LICHHBIE U HEHACBHILLICHHBIE PACTBOPBI. PacTBOpUMOCTH BellecTB B Boje. MaccoBas
JIOJIS1 BEIIECTBA B PacTBOpe. XMMHYECKUE CBOMCTBA BOoAbl. OcHOBaHus. Ponb pac-
TBOPOB B IIPUPO/JIE U B )KU3HU 4elioBeKa. KpyroBopoT Bojbl B MpUPOAE. 3arpsizHe-
HUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccudukanus Heopranudeckux coenuHeHui. Oxcunbl. Kiaccuduxanuys
OKCHJIOB: COJIe0Opa3yrolire (OCHOBHBIE, KUCTIOTHBIC, aMPOTEepHBIC) U HecolieoOpa-
sytomue. Homenknarypa okcuoB. u3ndeckre 1 XUuMHUYECKUE CBOMCTBA OKCHUJIOB.
[Tomy4yeHne OKCHUIOB.

OcHoBanus. Knaccudukanys ocHOBaHMI: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBaHui. OU3NYECKUE U XUMAYECKUE CBOMCTBA OCHOBA-
Huii. [lonydyenne ocHOBaHUI.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOMCTBA KUCNOT. P aktuBHOCTM MetaimioB H. H. bekerosa. Ilomy-
YEHHUE KUCJIIOT.

Cosu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.

[lonyuenue cosen.



['eHeTnueckas CBA3b MEXAY KJIACCAMU HEOPraHWYECKUX COETMHEHUM.

Xumuueckuii IKCnepumMeHm:

KauEeCTBEHHOE ONPENIEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€, MOIYYEHHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOWCTB KHCIIOPOJA, HAOIIOJAECHUE B3au-
MOJEHCTBUS BEIIECTB C KUCIOPOJIOM U YCIOBHS BO3ZHHMKHOBEHHS U MPEKpALICHUS
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3llaMyd OKCHJIOB M OMKMCAHUE UX CBOICTB,
NOJIy4eHHE, COOMpaHKe, paClIO3HABAHUE U U3yYEHUE CBOMCTB BOJOpOAa (TOpeHue),
B3aMMOJIelicTBUE Bojioposa ¢ okcuaoM meau (1) (Bo3MOXXHO MCIOIB30BaHUE BH-
JIeOMaTepHualoB), HaOMoeHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIeO-
BaHHE OCOOEHHOCTEN pacTBOPEHUS BEUIECTB C Pa3IMYHON pPaCTBOPUMOCTbIO, MPHU-
TOTOBJICHHE PACTBOPOB C OMNPEACIEHHOW MACCOBOW JOJIEM PACTBOPEHHOTO BEIlle-
CTBa, B3aUMOJICHCTBHUE BOJIbI C METAJUIaMU (HATPUEM U KajbliieM) (BO3MOXKHO HC-
II0JIb30BaHUE BHJIEOMATEPUAIIOB), HCCIEIOBaHUE O0pa3l0B HEOPraHUYECKHUX Be-
IIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHWE W3MEHEHHUS OKpPAcKU WHIUKATOPOB B
pacTBopax KHUCJIOT W IeJIoYel, h3yueHue B3aumojercTBus okcuna meau (ll) c
pacTBOPOM CEPHOUN KUCIIOTBI, KUCJIOT C METaUlaMH, peaKklUil HEUTpaIu3aluy, 1o-
Jy4Y€HUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO MeETajla JIPYyTuM M3
pacTBoOpa COJIM, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a/1a4 Mo Teme «BaxkHeimme Kiac-
Chl HEOPTraHUYECKUX COCTUHEHUI.

Iepuoanuyecknit 3axkoH u Ilepuoamyeckasi cucreMa XHMHUYECKHX IJIe-
meHTOB /I. I. MenpaeneeBa. CtpoeHue atomoB. XumMn4eckasi cBsi3b. Oknciiu-
TeJIbHO-BOCCTAHOBUTEJ/IbHbIE PeaKIMU

[lepBbie TOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX JIEMEHTOB (IIEJIOYHbIC U MIETOYHO3EMENIbHbIE METaJlIbI, Tajlo-
IeHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPblE 00pa3yroT aM(OTEpHbIE OKCUIbBI U
TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuoanas u jainuHHonepuonHas ¢opmel Ilepuonuue-

CKOM cucteMbl xuMmuueckux aneMeHToB /. M. Menneneesa. llepuoabl U rpyIrsl.



@uU3NYECKUNA CMBICII ITOPSAAKOBOTO HOMEpa, HOMEPOB NEPUOAA U TPYIIILI IJIEMEH-
Ta.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEeK aTOMOB MepBbIX 20 xumudeckux snemeHToB [lepuognue-
ckoit cucremnl J[. . MenneneeBa. XapakTepucTUKa XMMUYECKOIO JJIEMEHTA I10
ero nojoxeHuto B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJNyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, Me-
TAJUTMYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO IPyINaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA Pa3BUTHUS HAyKHU U npakTuku. 1. 1. MenneneeB — yu€HbIN U rpax-
JTaHVH.

Xumuyeckas cBsi3b. KoBajieHTHast (MOJsipHAs M HEMOJSIpHAs) CBSI3b. DJICK-
TPOOTPULIATEIIBHOCTh XUMUYECKHUX 3J1EMEHTOB. FIOHHAas CBA3b.

Crenenp okucineHus. OKHCIHUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. [Ipo-
LIECCHI OKHUCIIEHHS U BOCCTAHOBIICHUS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
IMAPOKCUA LIMHKA C PACTBOPAMHU KUCJIOT U LIEJI0YEH, IIPOBEIECHUE OIBITOB, UILTIO-
CTPUPYIOUIUX NPUMEPBl OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUN (rOpeHue,
peaKIuu pa3ioKeHUsl, COSTUHEHHUS).

Mesxwcnpeomemnbnie ceasu

Peanusanus MeXnpeIMETHBIX CBSI3€W MPU U3YYEHWH XUMHHU B § KJlacce OCy-
HIECTBIISIETCS. Yepe3 UCTOIb30BAHUE KaK OOILIMX €CTECTBEHHO--HAYUYHBIX MOHATHM,
TaK U IOHATHH, SBISAIOLIUXCS CUCTEMHBIMHU IUIsI OTACIBHBIX IPEAMETOB €CTE-
CTBEHHO--Hay4YHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAY4YHbIN (akT, TUIoTe3a, Teopus,
3aKOH, aHallu3, CUHTE3, KiIacCu(UKaIMs, EePUOTUIHOCTh, HAOIIOACHHUE, IKCIIEPH-

MCHT, MOACIIMPOBAHUC, UBMCPCHUC, MOACIIb, ABJICHHUC.



@dusuKa: MaTepusi, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIIHJ, U30TO-
bI, PAIMOAKTUBHOCTD, MOJICKYJIa, SJICKTPUICCKUHN 3apsi, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBa, ra3, PU3NYECKUE BEJIUYUHBI, €IUHULIBI U3MEpe-
HUSI, KOCMOC, TIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3-
HBIE UCKOITAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XH-
MHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KA U UX COCTMHEHUH B
COOTBETCTBHH C ITOJI0KEHUEM 3JIEMEHTOB B lleproanueckon cucTeMe U CTpOCHUEM
MX aTOMOB.

Crpoenue BemecTBa: BUIbl XUMUUYECKOW CBSI3U. THIIBI KPUCTAIUIMYECKUX Pe-
ETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOW PELIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIIMXCA K Pa3jIMYHbIM KJIaCCaM HEOPTaHUYECKUX COE/IU-
HEHUH, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaimsa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YHUCITY
M COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEILECTB, MO TEIJIOBOMY 3P (DEKTy, Mo u3Me-
HEHUIO CTETICHEH OKHUCJIEHUS XMMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, MO yya-
CTUIO KaTajau3aTopa). JK30- M 3HIOTEPMUYECKUE DPEaKINH, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[Tonsitue o ckopocTr xumMudeckon peakiuu. [loHsTue 06 0OpaTUMBIX U He-
00OpaTUMBIX XUMHUECKUX peakiusax. [[oHATHe 0 TOMOTEHHBIX M TETEPOTeHHBIX pe-

akuusax. [lonarue o karamusze. IloHsATHE O XMUMHUYECKOM paBHOBECUU. DAKTOPHI,



BJIMSIOIINE HA CKOPOCTh XMMHUYECKON PEaKLHMH U MOJOKEHHE XMMHYECKOr0 paB-
HOBECHSL.

OKHCIUTETFHO-BOCCTAHOBUTENLHBIE PEAKIIUHU, DJIEKTPOHHBIM OajaHC OKHC-
JIMTEIBHO-BOCCTAHOBUTENBHOU peakiuu. COCTaBIEHUE YpPAaBHEHHUI OKUCIUTEINb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMN C MCIOJb30BaHUEM METOJIa JIEKTPOHHOTO Oa-
JIaHCA.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y ciioBusi MPOTEKaHUS peakuii HOHHOTO OOMeHa,
IIOJIHBIE U COKPAIEHHBIE NOHHBIE ypaBHEHUs peakuuil. CBOMCTBAa KHUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakuny Ha MOHBIL. [IoHATHE O rUApOIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB U HEMETaIOB (TpaduTa U anmasa), CJI0KHBIX BELIECTB (XJ10-
puaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIUU OT
BO3/ICHCTBUS pa3IU4HbIX (DaKTOPOB, UCCIIEIOBAHUE 3IEKTPOIPOBOJAHOCTH PACTBO-
POB BEILIECTB, MPOIlecca TUCCOLUALUMU KUCIOT, Iejao4Yeil u coyel (BO3MOKHO HC-
M0JIb30BAHUE BHJIEO0 MATEPHUAJIOB), IPOBEACHUE ONBITOB, WILTIOCTPUPYIOIINX HpPH-
3HAKU MPOTEKAHMs peaklnii MOHHOTrO oOMeHa (0Opa3oBaHHE OCA/IKa, BBIJICICHUE
ra3za, oOpa3oBaHUE BO/JIbI), OIBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUl (FOpeHHe, pPEeaKUuu pas3oKEHUsl, COCIUHEHUs),
pacno3HaBaHWE HEOPTAHMYECKUX BELIECTB C IOMOIIBIO KAYECTBEHHBIX PEAKIIMI Ha
MOHBI, PEIlIeHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTtanibl U MX COeIMHEHUA

OOwas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, Xapak-
TepHbIE cTereHu okucieHusa. CtpoeHue M (U3HUYECKHE CBOMCTBA MPOCTHIX Be-

IIECTB — raJIOT€HOB. XUMUYECKHE CBOMCTBA Ha IPUMEPE XJI0pa (B3aUMOICHCTBUE C



MeTaJuIaMH, HEMETaJJIaMu, 1ejao4aMu). Xia0poBoaopoa. CosisiHas KUCI0TA, XUMH-
YECKHUE CBOWCTBA, MOyYEHUE, IPUMEHEHHE. [[elicTBHE XJI0pa U XJIOPOBOAOPOIA HA
OpraHu3M YesioBeka. BaxkHelme XJopuabpl U UX HaXO0XKICHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTereHu okucieHusi. CTpoeHue W (pu3myecKkue CBOICTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHUYEeCKue cBOMCTBA. OKCHUIIBI Cepbl KaK MPEJCTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xucnoTta, Gu3nHIeCcKre U XUMHIECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTE-
JIS1 KJacca KUCJIOT U cneruduyeckue). XMMUYECKUE PEaKLnu, JIeKalue B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIyYeHUsI CEpHOM KUCIOTHL. llpuMeHenue cepHoit
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peakiUs Ha CyJb(aT-HOH.
HaxoxaeHue cepbl U €€ COEIMHEHUI B NpUpoJie. XUMHUYECKOE 3arpsi3HEHUE OKPY-
Karoulel cpeabl COeMHEHUSIMU cepbl (KUCIOTHBIE TOKIH, 3arPsA3HEHNUE BO3/lyXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEIOTBPAIICHUSI.

OOmas xapakrepuctuka 371eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue U XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHneHnue. Conn aMMOHMUS,
uX (U3NYECKUE U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (U3NYECKUe U XUMUYECKUE
cBOMcTBa (00IIME KaK MPeACTAaBUTEINS Klacca KUCIOT U cneruduueckue). Mcnosnb-
30BaHME HUTPATOB U COJIEM aMMOHMS B KaU€CTBE MUHEPAIbHBIX yI0OpeHun. Xu-
MHUYECKOE 3arpsA3HEHUE OKPYXKaloLEHd Cpelpl COCNMHEHHMSIMHU a30Ta (KHUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3/yXa, MOYBbI U BOAOEMOB). Docdop, amioTpoIHbIE MO-
nudukanmu Gocdopa, pusndeckue U xumuueckue cporicta. Oxcua pocdopa (V)
u Qochopnas kuciora, puznUecKre U XUMUYECKHUE CBOMCTBA, moiyudeHue. Mc-

noJsib3oBaHue (HochaToB B Kau€CTBE MUHEPAIbHBIX yI00pEHUI.



OOmas xapakTepuctuka 31eMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTETIEHU OKUCICHHS. YTJIEPOJ, alJIOTPOIHBIE MOAU(HUKA-
I[MU, paclpocTpaHeHue B Mpupoje, GU3HUecKue U XUMUYECKHE CBOMCTBA. AJ-
copouus. Kpyrosopot yriaepoaa B npupojae. OKCUABI yriaepoaa, ux (pusndeckue u
XUMHUYECKUE CBOMCTBA, NEUCTBHE HA JKUBBIE OPTaHU3MBI, MOJYyYE€HUE U MPUMEHE-
HUEe. DKoJoruueckue mpobieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoja (1V), runoresa
I00ATBHOTO TIOTETICHUS KIIMMaTa, MapHUKOBBINA d(PeKkT. YTompHas KUcioTa u eé
COJIM, UX (PU3NYECKHE U XUMHUYECKHE CBOWCTBA, MOJIy4eHHE U NMpuMeHeHue. Kaue-
CTBEHHas peakiusl Ha KapOoHaT-HOHBL. lcronb3oBaHue kapOOHATOB B OBITY, Me-
TUITAHE, TIPOMBIIIIEHHOCTH M CEITbCKOM XO035HCTBE.

[lepBoHauabHBIE TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe HICTOYHUKH YTIIEBOIOPOOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OEH3UH), UX POJIb B OBITY W MpoMbINUIeHHOCTU. [loHsATHE O
OMOIOTMYECKHA BaKHBIX BEIIECTBAX: JKHUpax, Oenkax, yrieBojJax — M HX POJH B
YKU3HM 4esioBeka. MarepuaibHOE €JMHCTBO OPTaHUYECKUX M HEOPTaHUUYECKHUX CO-
e IVMHEHNH.

Kpemnuii, ero ¢pu3ndeckue 1 XUMAYECKUE CBOMCTBA, MOJIYYCHHE U TTPUMEHE-
Hue. CoequHeHs] KpeMHUs B npupoze. O0mmue mpencraBieHust 00 OKCuae Kpem-
Hus (1V) u xpemHueBoit kuciore. CUIUKaThl, UX UCMIOJb30BAHUE B OBITY, B MPO-
MBIIIEHHOCTH. BakHelime cTpouTenbHble MaTepHallbl: KepaMuKa, CTEKJIO, Iie-
MeHT, O0€TOH, kenie300eToH. [IpobaeMbl 6e30MacHOr0 MCMOIb30BaHUS CTPOUTEIIh-
HBIX MaTE€PUAJIOB B IIOBCETHCBHOM KU3HH.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWSI, OTIBITHI, OTPAKAIONINE (PU3NUECKHE M XMMUYECKUE CBONCTBA TaJlo-
TCHOB M WX COEIWHEHWH (BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPHUAIOB), O3Ha-

KOMIJICHHE ¢ oOpasmnamMu XJOPHIOB (TaJOre€HUIOB), O3HAKOMJIEHHE C oOpaslmamMu



cepbl U €€ COeMHEHUSIMH (BO3MOXHO HCIOJIb30BAHNE BUIEOMATEPHAIIOB), HAOI0-
JIeHHe Tpoliecca OOyTIMBaHUs caxapa MoJ JEeHCTBUEM KOHILIEHTPUPOBAHHOM cep-
HOM KHCIIOTHI, U3YYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KUCIOTHI,
MpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
NPOTEKaHMs, O3HAKOMJIEHHE ¢ (DPU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEpUaIoB), 00pas3liaMu a30THBIX
u GochopHBIX yaoOpeHui, MoydeHne, coOMpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMMaKa, IPOBEJICHUE Ka4eCTBEHHBIX PeaklMii Ha UOH aMMOHUS U (oc-
daT-1oH U U3ydeHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOICHCTBUE KOHIICHTPUPO-
BAaHHOW a30THOM KHCJIOTHI C MEAbI0 (BO3MOXHO HCIOJb30BaHHE BUIEOMAaTepUa-
JIOB), U3yUYEHUE MOJIENEeN KPUCTAIMYECKUX PEIETOK anMasa, rpadura, Qysiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PAaCTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJIEM M yCTPOWCTBOM IPOTHBOIa3a, MOJy4yeHue, coOupaHue, pacrno3Ha-
BaHHE M U3Y4YEHUE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJCHUE KAYECTBEHHBIX PEak-
Ui Ha KapOOHAT M CWJIMKAT-HOHBI M U3y4YEHUE MPU3HAKOB UX MPOTEKAaHUs, O3HA-
KOMJICHUE C NPOAYKUMEH CUIMKATHON NPOMBIIUIEHHOCTH, PEIIEHNUE YKCIIEPUMEH-
TaJbHBIX 33J1a4 M0 TeMe «BakHelne HeMeTaluIbl U KX COSTUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nonoxkenus B Ilepunognueckon cucreme xummyeckux anemeHToB . 1. Menne-
JeeBa U CTpoeHHst aToMoB. CTpoeHue MeTauioB. MeTtainyeckasi CBA3b U MeTall-
JMYECKask KPUCTAJUIMYECKAS pEETKA. DNEKTPOXUMUYECKUM Pl HANIPSHKEHU Me-
TajioB. OU3NUECKUE U XMMHUUYECKUE CBOMCTBA MeTaiioB. OO0Iue crocoosl momy-
4YeHUsI MeTaJUIOB. [IoHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
oT koppo3uu. CriiaBbl (CTallb, YyTryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHECHHUE B
OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX

aneMeHToB [[. 1. MeneneeBa, CTpoeHUE UX aTOMOB, HaX0XKACHUE B Ipupoae. Pu-



3MYECKHE U XMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kamus ). OKCHUapl U Tuj-
POKCHUBI HATpUs U Kanus. [[puMeHeHne MeI0uYHbIX METAJIIOB U UX COCIUHEHU.

[I{erouHO3EMENBHBIE METAJUIBl MarHUi M KaJIbLMW: 1oJ0kKeHue B llepuoan-
YeCKOW cucTeMe xummueckux snmeMeHToB J[. M. MenneneeBa, ctpoeHne ux aro-
MOB, Haxo)JeHue B npupoac. OU3nyeckue U XUMUYECKHE CBOMCTBA MarHus U
Kanpius. BakHelmme coenuHeHMs Kaiblus (OKCHJI, THApPOKcUa, coiu). JKéct-
KOCTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmroMuHMIL: TIoJI0keHME B [leproandeckoil cucTeMe XMMUYECKUX 2JIEMEHTOB
. 1. Menneneesa, CTpOCHHE aTOMa, HaxX0XAcHUE B ipupoae. Pu3ndeckue u xu-
MUYECKHE CBOMCTBa alfOMUHUS. AMQPOTEpHbIE CBOWCTBA OKCHJA M THAPOKCHIA
AIFOMUHUS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE aToMa, HAX0XKJIEHHUE B Ipupoje. Pru3ndeckue U XuMHu-
YyecKHe CBOMCTBA Xkese3a. OKcuabl, ruapokcu sl U conu xenesa (1) u xxenesa (111),
UX COCTaB, CBOMCTBA U MOJIYYECHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C 00pa3llaMu METAJJIOB M CIJIaBOB, MX (PU3MUYECKUMU CBOM-
CTBaMH, U3Y4YE€HHUE PE3YyJIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHATIOB), OCOOEHHOCTEN B3aUMOJCHCTBUS OKCUAA KaJlbLUS U HATPUS C
BOAOW (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), HMCCIEIOBAHUE CBOMICTB
AKECTKOM BOJIBI, IIpOIIECCa TOPEHUS KeJie3a B KUCIopoie (BO3MOYKHO HCIIOJIb30Ba-
HUE BUJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMN HA UOHBIL:
MarHus, KajbllMs, allOMHHHS, IHHKa, xkene3a (I1) u xemeza (II), memm (1),
HaOJII0/IEHUE U ONMCAHKE MPOIECCOB OKpAlIMBaHUs MJIaMEHU MOHAMU HaTpHsl, Ka-
JUS. U Kanblus (BO3MOXKHO HCIOJIb30BAHHUE BHUIEOMATEpUAIOB), HCCIEIOBAaHUE
aMm(pOTEepHBIX CBOWCTB THJPOKCHIA AJOMUHHUS M THUAPOKCHAA LIMHKA, PEIICHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelInue MeTaibl U UX COEIUHEHUSI.

XUMHA M OKPYKAIOLIAS cpeaa



BemecTBa 1 Marepuassl B IOBCEAHEBHON KU3HU 4esoBeKa. be3omacHoe uc-
MOJIb30BAHUE BEIIECTB M XUMUYECKHUX PEaKIuii B ObITy. [lepBas momois npu Xu-
MHYECKHUX 0KOTraxX M OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Poias xumuu B perieHnn 3K0JI0TrHUeCKUX
poOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METaJUIOB, MOJIMMEpPHbBIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMHUHU B 9 Kjacce ocy-
IIECTBIICTCS Yepe3 MCMOJIb30BAaHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX TMOHATHIM,
TaK U TOHSATUN, SIBISIONIMXCS CUCTEMHBIMU ISl OTACNIBbHBIX MNPEIMETOB €CTe-
CTBEHHO--Hay4YHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CUHTE3, KJIacCU(pUKALMS, MEPUOJIUIHOCTh, HAOIIO/IEHHE, DKCIIe-
PUMEHT, MOJICTMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE, MapHUKOBBIA A(PQeKT,
TE€XHOJIOTHUS, MATEPUAIIBI.

dusznka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TO-
bI, PAIMOAKTUBHOCTh, MOJICKYJIa, SJIEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MMOTYIPO-
BOJHUKHU, TUAJICKTPUKHU, (HOTOIIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHME BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpHUCTAJUIMYECKas pEeHIETKa,
CIUIaBbl, (PM3UYECKUE BEIUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMUUYECKOE MPOCTpPaH-
CTBO, INIAHETHI, 3BE3161, COTHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPATbHBIC
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TOPOABI, MOJE3-

HBIE€ UCKOITA€MBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAThl OCBOEHUS IPOrpaAMMbl OCHOBHOT'O O0OIIEr0 00pa3o-
BaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHMsS] XUMHUHU B €IMHCTBE y4ueOHOW W BOCHHTa-
TENbHON JEATEIbHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUICKUMU COLUO-
KyJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE
IpaBWJIaMU M HOPMaMU MOBEJEHUS U CIHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHS U COLUATH3AINH 00YJIarOIINXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBO/I-
CTBOBATbCSI CHCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE OIIbI-
Ta JIEATETHLHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHNA

LEHHOCTHOTO OTHOUIEHMSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
¥ Hay9HOMY HACJIEIUIO, TOHUMAHUS 3HAUYEHUS XUMUYECKOW HAyKH B KU3HU CO-
BPEMEHHOI'0 00IIECTBa, CIIOCOOHOCTH BIIAAETh TOCTOBEPHON MH(pOpMaluel o mne-
PENOBBIX JTOCTIKEHUSAX M OTKPBITHSIX MHUPOBOW M OTEYECTBEHHON XWMUU, 3aHHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTpOWCTBE MHpa U OOLIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMSI:

MPEJCTaBICHUS O COIMAIbHBIX HOPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHO-
IICHUHA B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOILECTBEHHO MO-
JI€3HOM, Yy4eOHO-HCCIe0BATEIbCKOM, TBOPUECKONW U APYTUX BHUJAX ACSATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM NIEATEIHHOCTH MPH BBHIMIOJTHEHUN Y4eO-
HBIX, [TO3HABATEJIbHBIX 33J1a4, BBHIOJHEHUH XUMHUYECKHX SKCIEPHUMEHTOB, CO3/1a-
HUM y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOTIOHUMAHHUIO W B3aWMOIIOMOIIH B
mpoliecce 3Toi yueOHOM JesTeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE TTOBEACHHUE U
MOCTYIKM CBOMX TOBapHILEH C MO3ULUN HPABCTBEHHBIX U MPABOBBIX HOPM C yué-

TOM OCO3HaHUA HOCHC}ICTBI/II\/'I IMOCTYIIKOB;



3) HEHHOCTH HAYYHOT0 MO3HAHUS

MUPOBO33PEHUYECKUE MPEICTAaBICHUS O BEIIECTBE M XUMHUYECKOW pEaKIvu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOLIUE OC-
HOBY JIJIs1 IOHUMAaHUS CYITHOCTH HAYYHOW KapTUHBI MHUpA, MIPEACTABICHHS 00 OC-
HOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C MpH-
POJIHOM Cpe/ioH, O POJIM XMMHUH B TTO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBHI, HAIIPaBJICHHBIC HA IMOJTYYEHUE HOBBIX 3HAHHWM 10
XUMUH, HE0OX0IUMBbIE JIJIs1 0OBSICHEHUS] HAOII0JaeMBIX MPOIIECCOB U SBJICHUM, 110-
3HABATEIbHOU, MHHOPMAIIMOHHON W YUTATEIBCKON KYJIbTYpPhI, B TOM YHCJIC HABBI-
KOB CaMOCTOSATEJIbHON pa0OoThl C y4eOHBIMU TEKCTaMU, CIIPABOYHOW JIUTEPATYpPOH,
JIOCTYITHBIMU TEXHUYECKUMU CPEJICTBAMU UHPOPMAITMOHHBIX TEXHOJIOTHU;

UHTEpeC K OOyYEHHUIO U MO3HAHHUIO, JTI0003HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K caM000pa30BaHUIO, IPOEKTHON U UCCIIEIOBATENBCKOM AESITEIBbHOCTH,
K OCO3HAHHOMY BBHIOOpPY HANPABJICHHOCTH U YPOBHS 00y4YEeHHS B JaJIbHEHUIIIEM;

4) opMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH >KM3HU, OTBETCTBEHHOI0 OTHOILIEHUS K CBOEMY 310pO-
BbIO, YCTAaHOBKH Ha 3/I0POBBII 00pa3 >KM3HHU, OCO3HAHUE TOCIEACTBUNA W HENpPHUsI-
THE BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHus), HE0O-
XOJIMMOCTHU COOJIIOJIEHUs TTpaBuil 0€30MaCHOCTH TIPH OOpAIlEHUN ¢ XUMHYECKUMU
BEIIIECTBAMH B OBITY U pEalbHON KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K MPaKTUYECKOMY M3yUYeHUIO Mpodeccuii U Tpyaa pa3iuyHOro poja,
yBO)XEHHE K TPYAY U pe3yabTaTaM TPYIOBOU NEATEIHHOCTH, B TOM YHCIIE Ha OCHO-
BE MPUMEHEHUS TIPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIM BHIOOP MHAMBUIY-
aJIbHOM TPAaeKTOPUH MPOAOHKCHUS 00pa30BaHMs C YIETOM JMYHOCTHBIX MHTEpE-
COB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHENTHON MpodheCcCUOHATBLHON ASSTENHHOCTA M Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(HECCHOHATLHOM Cperie;

6) 3K0JI0rH4eCcKOro BOCIIUTAHHUS:



IKOJIOTUYECKH 11e7IeCO00pa3HOe OTHOILIEHUE K MPUPOE KaK UCTOUYHHUKY KU3-
HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAHUE [IEHHOCTHU 3/I0pOBOTO U 0e3-
OIMacHOro oOpasza >KM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (husmue-
CKOMY W TIICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOJEHUS IpPaBUII
0€3011acHOr0 MOBEACHUS IIPU paboTe C BEUIECTBAMH, a TAK)XKE B CUTyalUsX, yTPo-
YKAIOIINX 30POBBIO U KU3HH JIFOJIEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUU, NI
pelieHus 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJIHON CPENOH, A OBBIILICHUS
YPOBHSI 3KOJOTHYECKON KYJBTYpbl, OCO3HAHUS TTTOOAIBHOIO XapaKTepa 3KOJIOTH-
YECKUX MpOoOJIeM U MyTel UX PelIeHUs MOCPEACTBOM METOI0B XUMHH, SKOJIOTHYe-
CKOT'O MBIIUICHUsI, YMEHUS PYKOBOJCTBOBAaTbCS UM B I03HABATEIBHOW, KOMMYHH-
KaTMBHOM Y COLIMATIbHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpenMeTHBIX pe3yibTaTOB BBIACISIOT 3HAYUMBIE IS (POopMU-
pPOBaHUSI MUPOBO33pEHUS OOIICHAYYHBIE MOHATHS (3aKOH, TEOPUS, IPUHIUII, THITO-
Te3a, (hakT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPBIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax M IMO3BOJISIIOT Ha OCHOBE 3HAHUM M3
TUX MPEAMETOB (POpMHpPOBATH NPEACTABICHHUE O LIEJIOCTHOM HAyYHOW KapTHUHE
MHUpa, U YHHMBepcalbHble y4eOHbIE AeWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUB-
HbIE€, PETYJIATUBHBIE), KOTOPhIE 00eCIeunBaOT (HOPMUPOBAHKE TOTOBHOCTH K ca-
MOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4€OHOH 1eATEIbHOCTH.

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jornueckue aeicTBUs:

YMEHUS UCIOJIB30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS IPU OCBOCHHUH 3Ha-
HUM: pacKpbIBaTh CMBICI XMMHUYECKUX MOHATUN (BBIACIATh UX XapaKTepHbIE MPHU-
3HAKH, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTMMH MOHSTHIMU), UCIIOJIB30BATh ITOHSI-
TUS 7151 OOBSICHEHHS! OTJIENIbHBIX (PaKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U KpU-
TEpUU JJIA KIACCU(PUKALUA XUMUYECKUX BELIECTB U XMMUYECKUX peaKIui, ycra-

HAaBJIMBATb IIPUIHNHHO-CIICACTBCHHBIC CBA3HU MCIKIY 00BbEeKTaMU HN3y4YCHUS, CTPOUTH



JIOTUYECKHUE PACCYXICeHUs (MHIYKTHBHBIC, NETyKTUBHBIC, 10 aHAJOTHH), JENIaTh
BBIBOJIBI U 3aKJTFOUCHMUS;

YMEHHE MPUMEHATh B MpOIlecce MO3HAHMS TOHATHS (TpeIMETHBIC U MeTa-
MIPEIMETHBIC), CUMBOJIMUECKHE (3HAKOBBIE) MOJICTH, HCIOJIb3YEeMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbBIE B XUMUHU MOJICIIbHBIC MPEACTABICHUS —
XUMHYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKasi (JOpMyJia U YpaBHEHUE XUMHU-
YECKOW PEaKIuy — MPH PEIICHUH Y4eOHO-TTO3HABATENBHBIX 3a7a4, C YIETOM ITHX
MOJICTIFHBIX TIPEJICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPH-
3HAKU M3y4YaeMbIX O0OBEKTOB — XUMUUYECKHUX BEIICCTB U XUMHUYCCKUX PEAKIINA, BbI-
SIBJIATH OOIME 3aKOHOMEPHOCTH, TPUIHMHHO-CJICACTBEHHBIC CBSI3H U MPOTHUBOPCUUS
B M3Y4YaeMBbIX IMPOIIECCaX U SBJICHUSX.

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

YMEHUE UCII0Ib30BaTh MOCTABJIEHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA T10-
3HAHMS, a TAK)KE B KAYECTBE OCHOBBI JJIsl (POPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA

MPUOOPETEHHUE OMbITA M0 MIAHUPOBAHUIO, OPTaHU3AIMK U TTPOBEICHUIO YUe-
HUYECKUX DKCIIEPUMEHTOB, YMEHHE HAOJIFOMAaTh 32 XOJOM IIpOIlecca, CamMoCTOs-
TEJIHHO MPOTHO3UPOBATH €T0 Pe3yJbTaT, POPMYIHPOBATH 0OOOIIEHHSI U BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET O MPO-
JieJTaHHOM paboTe.

Pabora c nunopmanueii:

yMEHUE BBIOMPATh, AaHAIM3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAIIHIO pPa3-
JUYHBIX BUJOB M (OPM TIPEACTABIICHUS, MOTYYaeMyH0 W3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JIUTEepaTypa XUMUYECKOTO COJEpP>KaHUs, CIIPABOYHBIE MOCO-
oust, pecypcbl IHTEpHETA), KPUTUYECKHA OIICHUBATH MMPOTHBOPESYUBYIO U HEIOCTO-
BEpHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIC METOJABl U 3aMpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHCHUS

y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIIA, IPUOOPETEHHUE OTBITA B



o0nacTd MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOW aKTUBHOTO MCIIOJIb30BAHUS PA3IMUHbIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATH pelIaeMble 3a7aur HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, JIpy-
rumMu popMamu rpa@uku U ©X KOMOMHAIIASMU;

yYMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce YUYeOHOU U uccieaoBa-
TENbCKOW NIeATEIBHOCTH MH(GOPMAIIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO
XO035IUCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MTPUPOTHOM CPEbl.

KoMMyHHKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

yMEHHUS 3a7iaBaTh BOMPOCHI (B X0/€ Auajiora v (Wiau) JUCKYCCUH) MO CyIIe-
CTBY OO0CYyXJaeMON TeMbl, (OpPMYJIUPOBATH CBOU MPENJIOKEHUS OTHOCUTEIIHHO
BBITIOJTHEHUS TIPEATIOKEHHON 3a/1a4H;

YMEHUS MPEACTABIATh MOJYYSHHBIC Pe3yJIbTaThl MO3HABATEIHHOU NESTEINb-
HOCTH B YCTHBIX M MTUCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAINIO PE3YJIbTATOB BhI-
MOJHEHUS XUMHYECKOT0 JKCIepUMeHTa (J1abopaTOpHOrO OMbITa, JIAOOpaTOPHOU
paboThI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yYMEHHsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HAa-
BaTEJIbHOM M UCCIIEJOBATEILCKON JEATEIbHOCTH MpPHU PEIICHUU BO3HHUKAIOIINX
mpo0seM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMNA (00CYX-
neHusi, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPAMHALIMS COBMECTHBIX ACHi-
CTBHi, oNpeesieHue KPUTEPHUEB IO OIICHKE KauecTBa BBIMOJHEHHON paboThl U
JpyTue).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENH JESTENbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJIbHBIX 3a]1a4, CAMOCTOSTEIBbHO COCTABISATh WM KOPPEKTUPOBATh Mpe-
JIOKEHHBIW aJTOPUTM JIEUCTBUM IPU BBIIIOJIHECHUHU 3aJaHUM C YUYETOM IIOIYyUECHUS

HOBBIX 3HaHUH 00 HN3y49aCMbIX 00BeKTax — BCHICCTBAX U PCaAKINUAX, OLICHUBATL CO-



OTBCTCTBUC ITOJYYCHHOI'O PC3yJibTaTa 3asIBJICHHOM e, yMCHUC MCIIOJIb30BATh U

AHAJIM3UPOBATh KOHTCKCTHI, ITPCJIaracMbIC B YCJIOBUU BaI[aHI/Iﬁ.

ITPEAMETHBIE PE3YJ/IBTATDBI

B cocTtaBe npeIMeTHBIX Pe3yJIbTaTOB 10 OCBOCHHIO 005A3aTEIBHOIO COAEpKa-

HUs, YCTAHOBJIEHHOTO JaHHOU (enepanbHON pabodeil mporpammoil, BBIACIHSIOT:

OCBOCHHBIC 06yLIaIOIHI/IMI/IC}I HAaY4YHBIC 3HAHWA, YMCHHUA U CITOCOOBI HeﬁCTBHﬁ, CIIC-

I_[I/ICI)I/I‘-IGCKI/IC JJIs HpCI[MCTHOﬁ o0acTn «XI/IMI/IH», BUJABI ACATCIIBHOCTHU II0 IIOJTY-

YCHHUIO HOBOI'O 3HAHUA, CI0 MHTCPIIPCTALINU, Hp€06pa30BaHI/II'O U IIPUMCHCHHUIO B

Pa3INIHbIX y‘—IC6HBIX M HOBBIX CUTyallUsX.

K xoHiy 00yuenus B 8 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSTHUN: aToOM, MOJIEKYIa,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl peakius, KiiacCupuKkanus peakiuii: peakiuu co-
CAMHECHUS, PEAKIINK PA3JIOKECHHS, PEaKIMK 3aMEIICHHs, peakiiui 0OMeHa,
9K30- M DHAOTEPMUUECKUE PEaKIUMHU, TEIIoBOM 3¢ (EKT peakiuu, sSapo
aToMa, AJIEKTPOHHBIN CIIOM aTroMa, aTOMHas OpOuTalb, paAlnyCc aToMa, Xu-
MUYECKasi CBs3b, MOJSIPHAS U HEMOJIIpHAs KOBAJIGHTHAsl CBsA3b, MOHHAs
CBSI3b, MIOH, KATUOH, aHUOH, PacTBOP, MaccoBasl J10Jisl BellecTBa (MPOIEHT-
Has KOHIIEHTpAalus) B pacTBOPE;

WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX MOHITHUN W TMPHU-
MEHSITh 3TU NOHSATHUS MPU OMKUCAHUM BELIECTB U X MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIUKY IS COCTaBlIieHUsS (OpMys Be-

LIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUN;



OTIPEJIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTEMICHb OKHUCJICHUS SJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAIIICHK-
HOCTh BEUIECTB K ONpeeIEHHOMY KJIacCy COEIMHEHHM TI0 popMyIiaM, BUJ
XUMHUUYECKOU CBsI3M (KOBAJIEHTHASI U MOHHASA) B HEOPTaHUUECKUX COCIUHE-
HUSIX;

packpbiBaTh cMbich [lepuoanueckoro 3akona [[. . MenaeneeBa: neMoH-
CTPUpPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOICTB XUMHUYE-
CKHX 3JIEMEHTOB OT MX mojoxkeHust B [lepuoandeckoil cucteme, 3aKOHOB
COXpAaHEHHMS MacChl BEIIECTB, IIOCTOSIHCTBA  COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

OMKCHIBATh U XapaKTepu30BaTh TabnuuHyio (popmy Ilepuognueckoit cu-
CTEMbI XUMHUYECKUX JIEMEHTOB: Pa3iMuaTh MOHATUS «TJIaBHAs MOATPYMIa
(A-rpynma)» u «mobouynast noxarpynna (b-rpymma)», manble U O0JbIIHE
MEPHOJIbI, COOTHOCUTH 0003HAUCHUsI, KOTOphle uMetoTcst B Tabmuie «Ile-
puoanueckas cucrema xumudeckux snemeHToB [[. M. MenpeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEH-
TOB (COCTaB U 3apsi si/pa, 00Iee YUCIIO0 3JIEKTPOHOB U paclpeieIeHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(HUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBy YYacCTBYIOIIMX B peakiuu Be-
IIECTB, T10 TEIJIOBOMY 3P DEKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpaAlCHUNA B pas-
JIUYHBIX YCIIOBUSX;

BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl Be-

IIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 1Mo (OopMyse COeauHe-



HUS, MAacCOBYIO JIOJII0 BEIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOMN PEaKITNH;

MPUMEHSTH OCHOBHBIC OINEpAllMU MBICIUTEIILHON JEATEeIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTeMATH3aIlrio, KIaCCHU(PUKAIINIO,
BBISIBJICHUE MPUYUHHO--CIICACTBEHHBIX CBSI3€H — [JIsi U3y4Y€HHUs CBOMCTB
BEIIIECTB U XUMHUYECKUX PEaAKIUi, €CTECTBEHHO-HAYYHbIE METOJIbI MTO3HA-
HUS — HAONIOACHUE, W3MEPEHUE, MOJCITUPOBAHNUE, SKCIEPUMEHT (peasib-
HBIA U MBICJICHHBIN);

CJIEIOBATh MpaBUJIaM TOJIB30BAHUS XUMUYECKON TOCYI0M M J1abopatop-
HBIM 000PYZIOBaHUEM, a TAK)KE MPaBUJIaM OOpAIEHUS C BEIIECTBAMH B CO-
OTBETCTBUU C MHCTPYKIUSAMH TIO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYE-
CKHMX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BO-
JI0pojia U KUCJIOPO/ia), MPUTOTOBJICHUIO PACTBOPOB C ONPECIEHHON Mac-
COBOM J10JIeH PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH XU-
MUYECKHE IKCIIEPUMEHTHI TT0 PACIO3HABAHUIO PACTBOPOB IIEIOYCH U KHC-

JIOT ¢ TIOMOUIBI0O MHIUKATOPOB (MaKkMyc, (peHosdTanent, METHIOPAHK U

JpyTHe).

K xonity oOydenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TMOHATHM: XUMUYECKHUU dJie-
MEHT, aTOM, MOJIEKYJia, MOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CI0KHOE
BEILIECTBO, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCJICHUS,
XUMHUYECKasl PEaKIUs, XUMHUYECKas CBs3b, TEIUIOBOM »(ddekT peakuuw,
MOJIb, MOJISIPHBI OOBEM, PacTBOP, AJICKTPOJUTHI, HEITEKTPOIUTHI, K-
TPOJIUTUYECKAST TUCCOLMAIIMS, PEAKIIMM MOHHOTO OOMEHa, KaTajlu3aTrop,
XUMHUYECKOE PaBHOBECUE, OOpaTUMBIE U HEOOPATUMbIEC PEAKIIMH, OKUCIIH-
TEJbHO-BOCCTAHOBUTEBHBIE PEAKI[UU, OKHCIHUTENIb, BOCCTAHOBUTED,
OKHCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPONHs, aM(PpOTEPHOCTh, XUMUYECKas

CBsI3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKAsi), KpUCTAININUECKash PelIET-



Ka, KOPpO3Usi METAJUIOB, CIUIABBbI, CKOPOCTh XMMHUYECKOW pPEaAKIUHU, TMpe-
nenbHO nomycruMas konnentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUNA U TMPHU-
MEHSATH 3TU TOHATHS TIPU ONTUCAHUH BEIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIUKY JJI COCTaBiIeHUS (OpMyd Be-
IIECTB M YPAaBHEHUI XUMUYECKUX PEAKIUI;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCJIMHEHUSX Pa3IUYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K OIpee-
AEHHOMY KJIaCCy COCIMHEHHM 10 (OpMysIaM, BUJI XUMHUIECKOU CBS3U (KO-
BAJICHTHAsl, MOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX COCAUHEHUSX,
3aps]l MOHA 10 XUMUYECKOH (hopmylie, XapaKTep Cpe/ibl B BOJHBIX PACTBO-
pax HEOPraHWYECKUX COCAMHEHUN, TUMN KPUCTAUIMUYECKON PEImETKH KOH-
KPETHOT'O BEILIECTBA;

packpbiBath cmbica [lepuoanueckoro 3akona /1. . Menneneesa u nemon-
CTPUPOBATh €r0 MOHMMAaHUE: OMUCHIBATH U XapaKTEPHU30BaATh TAOIUYHYIO
dbopmy I[lepmonuyueckoil CHUCTEMBl XUMHYECKHX 3JIEMEHTOB: pa3jinyaTrh
NOHATHUS «TJlaBHAst nmoarpymnmna (A-rpynmna)» u «mnodoouyHas noarpynna (b-
rpynma)», Majible U OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHUs, KOTO-
pble UMEIOTCSI B TIEPUOJUYECKON TaOIUIE, C YUCIOBBIMU XapaKTEPUCTH-
KaMU CTPOEHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsjl sipa,
o0I11ee YMCII0 AIEKTPOHOB M PacHpe/ieNICHUE UX MO IJIEKTPOHHBIM CIIOSIM),
OOBSICHAITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB DJIEMEHTOB U
WX COCAMHEHUN B TIPeiesiaX MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIII C YU -
TOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKHE PEaKIUu (110 YUCIy U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BE-
IIECTB, M0 TETJIOBOMY 3(PEKTy, M0 N3MEHECHHIO CTETICHEH OKUCIICHUS XU-

MUYECKHUX AJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPXKAasi OMUCAHUE TTPUMeE-
paMH MOJEKYISPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYE-
CKHUX pEaKIIUK;

COCTaBIISATh YPAaBHEHUS AJIEKTPOJUTHUECKON NUCCOLMAIMN KUCIOT, IIEN0-
4yel W cosiel, TIOJIHBIe U COKpaIIEHHBIC YpaBHEHHUS peaKIuii HOHHOTO 00-
MEHa, YpaBHEHUS PEAKUUH, MOATBEPKIAIOIINX CYLIIECTBOBAHNE T€HETHY €-
CKOU CBSI3M MEXAY BEIIECTBAMH PA3IUYHBIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUNA I10-
CPEIICTBOM COCTaBJIEHHS JJIEKTPOHHOTO OallaHCa ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS, BO3-
MOHOCTH MPOTEKaHUSI XUMUYECKUX MPEBPAICHUN B Pa3IMYHBIX YCIOBU-
AX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl Be-
IIECTB, MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA MO (OpMyJe COEIUHE-
HUs, MAacCOBYIO JIOJIO BEILECTBA B PAacTBOpPE, IMPOBOAHUTH PACUETHI MO
YPaBHEHUIO XUMUUYECKOUN peaKIuu;

COOJII0/IaTh TPaBWJIa TOJIb30BAHUS XUMHUYECKOW TOCYI0M W Jiaboparop-
HBIM 00OpYZOBaHHEM, a TAaKKe MpaBHUiia OOpaIEeHUsI C BEIIECTBAMU B CO-
OTBETCTBUM C MHCTPYKIUSMHU IO BBIMOJHEHUIO JIa0OPATOPHBIX XUMUYeE-
CKUX OTIBITOB IO TOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aM-
MHUAKa U YTIEKUCIIOro Tra3a);

POBOJUTH PEAKIUH, MOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTAB pa3iivy-
HBIX BEIIECTB: PACTIO3HABATDH OMBITHBIM ITYyTEM XJIOPHUA-, OPOMUJI-, HOAWI-,
kapOonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHOHbI
aMMOHHSI M1 MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOAHBIX pac-
TBOpax HEOPraHMYECKUX BEILIECTB;

IPUMEHSTH OCHOBHBIE OINEpAllMU MBICIUTEIbHON JeATEIbHOCTH — aHaJIHU3

U CHHTE3, CpaBHEHHE, 000OIIECHHME, CHCTEMATH3allhi0, BBISBICHUE IPH-



YUHHO-CJIEJICTBEHHBIX CBSI3€W — JUI M3YUYEHUS] CBOMCTB BEIIECTB U XUMHU-
YECKUX pEeakluid, €CTECTBEHHO-HayYHbIE METOJIbI MO3HAaHUA — HaOIIo/e-
HUE, U3MEPEHHE, MOJEINPOBAHNUE, SKCIIEPUMEHT (peanbHbI U MBICIECH-

HBII1).
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11 €CTECTBO3HAHMS U IIPAKTHYE- ) 2
https://m.edso0.ru/7f41837¢
CKOH JIeSITeILHOCTH YEJIOBEKA

1o BemmecTBa n XuMuueckue 15 bu6nuoreka [IOK

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

Hroro mo pazueny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
’1 Boznyx. Kucnopon. Ilonstue 6 bu6muoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837c
25 Bonopoa.Ilonstue o kucnorax g N bu6muoreka [JOK

' U COJISAX https://m.edsoo.ru/7f41837c
’3 Boga. PactBopsl. [Tonsitue 06 . N but6mmoreka [IOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIC KJIaCCHI 11 1 but6mmoreka [IOK



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

HEOPraHUYECKUX COECIUHEHUI https://m.edso0.ru/7f41837c

Uroro mo pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKknuu

[Iepnognueckuii 3axon u Ile-

31 puoanYecKasl CUCTEMa XUMHUYe- . bubnuoreka [JOK
' ckux saementoB M. 1. Menpe- https://m.edsoo.ru/7f41837c

JIC-CBA. CTpOGHI/Ie aToMa

Xumunaeckas cBsa3b. OKHUCIHU-

bubnnoreka IIOK
3.2 TEJIFHO-BOCCTAHOBUTEIbHBIE 8 1
https://m.edsoo.ru/7f41837c
peaxiuu
bu6nuoreka [IOK
Hroro no pazgeny 15
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PeszepBHOE Bpems 3

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

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 4 5



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

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuH
11 [ToBTOpeHue u yriydienrne 3HaHUH OCHOB- . L Bubmmnorexa [JOK
' HBIX pa3/ieoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
1o OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX A bubnnorexa [JOK
' peaKkuuit https://m.edsoo.ru/7f41a636
13 DNEKTpONUTHYECKas AUCCOLMAINSA. XUMU- g L L bubmuorexa [JOK
' YECKHUE PEaKI[MU B pacTBOpPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
’1 OO11ast XapakTepUCTHKA XUMHUECKUX dJie- 4 N bu6muoreka [JOK
' MeHTOB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCcTHKa XUMUIECKHX dJIe-
. bubnuorexa [IOK
2.2 mMeHTOB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COETMHEHUS
2.3 OO01mast xapakTepuCTHKa XUMUIECKHX DJIe- 7 1 bubnmoreka [JOK



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

MeHTOB VA-rpymimsl. A30T, pochop u ux

COCAUMHCHUS

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

OO0m1ast XxapaKTepUCTHKA XUMHUECKUX dJIe-

. bubnunoreka LIOK
24 MeHTOB IVA-Tpynnel. Yriepoa u KpeMHUN U 8
https://m.edsoo.ru/7f41a636
HUX COECINHEHUS
Htoro no pazneny 25
Pa3zgen 3. MeTa/iIbI M BX COETUHEHU S
bubnunoreka LIOK
3.1 OO01111e cBOMCTBA METAIIJIOB 4
https://m.edsoo.ru/7f41a636
bubnuoreka [{OK
3.2 BaxkHel1me MeTamisl 1 UX COSTUHEHUS 16
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
| bubmmoteka IIOK
41 BemectBa 1 MaTeprainsl B )KM3HU 4EJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
but6mmorekxa [IOK
PeszepBHoe Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB daexrponnsie  Hcnogb3oBaHue
N . o o0opynoBanusi
* aAKTHY ungposBbie
Tema ypoka KoHTpoabH p «Touka pocra
n/n Bcero ecKHe o0pa3oBaTe/ibH
ble padoThbI
padoThI ble pecypchbl
bubanoreka
1 [Ipenmer xumun. Ponb XuMHuM B KU3HU YEJI0- 1 0 0 LIOK
Beka. Tena u BelecTBa https://m.edsoo.ru
[ff0d210c
bubmanoreka
HOK
2 ITonsaTue o MeTOgaX MO3HAHUSA B XUMHUH 1 0 0
https://m.edsoo.ru
[ff0d227¢e
Hudposas
bubnnoreka
IMpaktuueckas pabora Ne 1 «IIpaBuna paGoThI naboparopus
HOK RELEON
3 B J1a00paTopuu U MpUEMBI 0OpaIIeHus ¢ J1abo- 1 0 1 udpoBoii xat-
https://m.edsoo.ru YUK TEMIIEDATYDbI
paTopHBIM 000pPYIOBaHUEM» patyp
[ff0d23dc CnuproBka Cae-
4a.
4 Yucrsle BemecTBa u cMecu. CriocoOsI pase- 1 0 0 bubnuotexa



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

JIEHUS cMecer

HOK

https://m.edsoo.ru

/ff0d26ca

[Tpaktuyeckas padora Ne 2 «Pa3nenenue cme-

cell (Ha mpuMepe OYUCTKU TTOBAPEHHOM COJIH )»

bubnmoreka
HOK
https://m.edsoo0.ru
/ff0d28c8

Hudposas
nmabopaTopus

RELEON

ATOMBI U MOJIEKYJIbI

bubnuortexa
HOK
https://m.edsoo0.ru
[ff0d2a6¢c

XUMUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIBI)

XUMHUYCCKUX 3JICMCHTOB

bubnuorexa
HOK
https://m.edsoo0.ru
[ff0d2be8

[IpocTeie u clnoxHBIE BENIECTBA

bubnuorexa
HOK
https://m.edso00.ru
[ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

bubnuorexa
HOK
https://m.edso00.ru
[ff0d2d50



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMU-
yeckas popmyia. BaneHTHOCTh aTOMOB

XHUMHUYECKUX JJICEMCHTOB

OrHocurenpHas aroMHast Macca. OTHOCHTCIb-

HasA MOJICKYJISIpHAsA Macca

MaccoBas 1015 XUMHYECKOTO 3JIEMEHTa B CO-

CAMHCHUN

Komunuecro BelrecTra. Mok, MOJ'IHpHaH

Macca

du3znueckre U XUuMHUUYECKHUE SIBICHUSA. XUMHU-

YCCKas pCakuus

[Ipu3Haky u ycnoBus MPOTEKAaHUS XUMHUYE-

CKHMX pEaKIH

bubnmoreka
LHOK
https://m.edsoo0.ru
[ff0d2eae

bubnmoreka
HOK
https://m.edsoo0.ru
1ff0d323c

bubnuorexa
HOK
https://m.edsoo0.ru
/ff0d350c

bubnuorexa
HOK
https://m.edsoo0.ru
/ff0d5230

bubnuoteka
HOK
https://m.edso00.ru
[ff0d37fa

bubmmoreka
1HOK

https://m.edso0.ru



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

17

18

19

20

3akoH COXpPaHCHUA MacCChl BEIICCTB. Xumuae-

CKH€ ypaBHEHUs

Breraucnenus KOJIN4YCCTBA, MaCChl BEIICCTBA I10

YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ

Knaccudukanus XumMudeckux peaxuui (co-

CANHCHUS, pA3JIOKCHU A, 3aMCIICHU, 06MeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneaucT. O0o0ImEeHne 1

CHCTeMaTHu3alus 3HaHUH

KonTponbnas padora Nel no teme «BemiectBa

U XUMHUYCCKUC PCAKITUH))

[ff0d3al6

Bbubanoreka
LHOK

https://m.edso0.ru

/ff0d3b88

Bubianoreka
HOK

https://m.edsoo.ru

[ff0d5708

Bubmnoreka
HOK

https://m.edsoo.ru

[ff0d3f34

Bubmanoreka
HOK

https://m.edsoo.ru

[ff0d40c4

Bubmanoreka
HOK

https://m.edsoo.ru

BECHI TEXHO-
XUMHYECKHE
WJIH JICKTPOH-
HBIE; CBEYA;
K0J10a IIOCKO-
nouHas 250
MJT; JIOXKKA IS
COKHUTaHMS
BEIIIECTB



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

[ff0d4290

bubnuorexa
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
HOK
21 Kucnopon — snemMeHT U mpocToe BEIIeCTBO.
https://m.edsoo0.ru
O30H
[ff0d448e
. bubnuoreka
dusnyeckrue 1 XUMHYECKHE CBOMCTBA KUCIIO-
HOK
22 poJia (peakuuu OKUCIIEHUS, TOPEHHUE).
https://m.edsoo0.ru
[TonsiTue 06 okcumax
[ff0d4614
bubnuoreka
CriocoOsI motyueHus: KUCIopo/ia B JlabopaTo-
HOK
23 pHUH U IpoMblIeHHOCTH. [IpuMenenune
https://m.edsoo.ru
KHCJIOpO/Ia
/ff0d497a
N . bubnuorexa
TennoBoii 3¢ pexT XuMudeckon peakiuu, mo-
HOK
24 HSATHE O TEPMOXHUMHUYECKOM YPaBHEHHH, IK30-
https://m.edsoo.ru
1 DHJIOTEPMUYECKUX PEAKITUIX
P P [ff0d4790
bubnuorexa
o TomnuBo (Hed Tk, yroiab U MeTaH). 3arpsizHe- LIOK
HUE BO3/1yXa, CIIOCOOBI €T0 MPEeI0TBPAICHUS https://m.edso00.ru
[ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 o teme «Ilomyde- bubnuotexa
HUE U COOMpaHue KUCIOPO/a, U3YYCHHE €T HOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

https://m.edso0.ru

CBOWCTB»
[ff0d4ae2
bubnuorexa
Bopmopos — 37eMeHT 1 TPOCTOE BEIIECTBO. LIOK
o Haxoxnenue B npupoe https://m.edso00.ru
/ff0d4dd0
bubnuoreka
DOuU3nIeCKre U XUMHUYECKHUE CBOMCTBA BOJI0- IHOK
28 poxna. ITpumenenue Boiopoaa https://m.edsoo.ru
[ff0d4ddo
bubnuoreka
29 [TonsiTHe 0 KMCTOTAX U COJAX HOK
https://m.edsoo0.ru
/ff0d50d2
bubnmnoreka
Crioco0bI ToTy4eHust BOA0pO/1a B labopato- LIOK
% pun https://m.edsoo.ru
[ff0d4ddo
[TpakTuueckas pabora Ne 4 mo Teme «llomyue- buGmorexa
31 HUE U cOOMpaHne BOJOPOA, U3yUYEHUE ero oK
5 https://m.edsoo.ru
CRONETEY [Ff004F42
32 Mosmsipabiii 00bEM ra3oB. 3aK0H ABOTaIPO bubnuoreka



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

HOK

https://m.edsoo.ru

[/ff0d542e
. bubnmoreka
Breruncnenus o0bEMa, KOTHMYECTBA BEIIECTBA
HOK
33 ras3a 1o ero u3BeCTHOMY KOJIMYECTBY Belle-
. https://m.edsoo.ru
CTBa WK 00BEMY
/ff0d55a0
N bubnuortexa
Brruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO
. HOK
34 peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX OTHO-
. https://m.edsoo.ru
IICHH ra30B
[ff0d5708
npudOop IS OTbI-
TOB C JJICKTpHUYC-
CKHM TOKOM,; HC-
bubnuorexa TOYHHK ITOCTOSTH-
. HOK HOTO TOKa: TpO-
35 du3ndYecKue ¥ XUMUIECKHE CBOMCTBA BOJIBI
https://m.edsoo.ru ~ OHpkH — 2 T,
[ff0d587a NPOHYMEPOBAHHBI
€] JIy4YHHKa,; I1p-
TOB Ka; MpOOKH
— 2 IIT, MUHIIET.
bubnmnoreka [Mudposas
36 Cocras ocHoBanuil. IlonsiTue 06 nHIMKaTOpax LIOK giiopaTo-
https://m.edsco.ru =~ RELEON



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

[ff0d59e2

Hudposoii pH.
IITaTUB C 3aXKH-
MOM; IIATh XU-
MHYECKUX CTa-

KaHOB (25 mu);

MPOMBIBAJIKA
bubnmnoreka
Bopa kak pactBopurens. HachllieHHble 1 He-
HOK
37 HACBIIICHHBIE PACTBOPHI. MaccoBas 1015 Be-
https://m.edsoo.ru
1IecTBa B pacTBOpE
P P [ff0d5b40
bubnuorexa npudop st
ITpakTnueckas padora Ne 5 o Teme «lIpuro- HOK OILITOB  C
38 TOBJICHHE PACTBOPOB € ONPEACIEHHON Macco- AIIEKTPUYECKUM T
. . N https://m.edsoo.ru = TpPOOKH — 2 T,
BOH J10JIEW PACTBOPEHHOTO BEIIECTBA»
[ff0d5eba MUAHILIET
bubnmnoreka
39 Konrtponsnas padora Ne2 o teme «Kucno- LIOK
poa. Bonopoxn. Bona» https://m.edsoo.ru
[ff0d6342
bubnmnoreka
40 Oxcupsl: cocTaB, KiacCupUKaIKs, LIOK
HOMEHKJIaTypa https://m.edsoo.ru
[ff0d664e
41 ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT- bubnuotexa



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB HOK
https://m.edsoo.ru
[ff0d664e
Hudposas
naboparo-
pus
RELEON
bubnmnoreka Ludposoii pH.
4 OcHoBaHus: cOCTaB, Ki1accupUKaIus, LIOK A —
HOMEHKJIaTypa https://m.edsoo0.ru X
MOM; IISITh XU-
[ff0d67ca
MUYECKHUX CTa-
KaHOB (25 mu);
MIPOMBIBAJIKa
bubnmnoreka
13 [TonydyeHnne u XuMHU4YecKkue CBOWCTBAa OCHOBA- LIOK
HUM https://m.edsoo.ru
[ff0d67ca
bubnmnoreka
4 Kucnotsr: cocras, knaccudukanms, LIOK
HOMEHKJIaTypa https://m.edsoo.ru
[ffOdfee2
bubmnorexa Hudposas nado-
45 IlorydyeHne 1 XUMHUYECKUE CBOMCTBA KUCIOT [HOK paropust Llucpo-

https://m.edso0.ru

Boi pH. mraTus ¢



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

[ffOdfee2

3aXHUMOM, IIATh
XHUMHUYCCKHUX CTa-

KaHOB (25 m);

bubnuoteka
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOOBI 1MO- LIOK
40 JIy4€HU s, XAMUYECKHUE CBOMCTBA https://m.edsoo.ru
[00ad9474
bubnmnoreka
['enernueckas cBs3b MEKY KJIacCaMU HEOP- IHOK
4 FaHUYECKUX COEOUHEHMI https://m.edsoo0.ru
/00ad9a50
bubnmnoreka
48 O06o001IeHre U CUCTEMaTH3all|sl 3HAHHUMA Lok
https://m.edsoo0.ru
/00ad9cb?2
bubnmnoreka
KonTponbnas padora Ne3 no teme "OcHOBHbIE LIOK
9 KJIaCChl HEOPTaHUYECKUX COCAUHEHUIT" https://m.edsoo.ru
/00ad9ela
[IpakTuyeckas padora Ne 6. Pemenue skcre- bubmioreia ?;%gg:f
50 PUMEHTANIBHBIX 3374 10 TeMe «OCHOBHBIE HoxK pust
) https://m.edsco.ru =~ RELEON
KJIACChl HEOPTAHUYECKUX COCAMHEHUN» Pr—— Ludposoit pH.



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

mITaTuB C 3aXKH-
MOM,; IIATh XHU-
MHYCCKHUX CTa-

KaHoB (25 mi);

IIPOMBIBAJIKA.
bubnuoreka
[TepBbie MOMBITKH KIacCCU(PUKAITUN XUMHYEC-
IHOK
51 CKHX 3JIEMEHTOB. [loHATHE O rpynmax cxoj-
https://m.edsoo.ru
HBIX 3JICMCHTOB
/00ad9ffa
. bubnuoreka
[Tepunonnueckuii 3akon u [lepuoanueckas cu-
OK
52 cremMa XuMuueckux anemeHToB 1. Y. Mene- i
https://m.edsoo.ru
JieeBa
/00ada52¢c
bubnuoreka
HOK
53 [Iepuonsl, rpynmsl, MOATPYIIILI
https://m.edsoo.ru
/00ada52¢c
bubnuoreka
£ Ctpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. LIOK
H3oTonsr https://m.edsoo.ru
/00ada342
- CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB bubnuoreka
aneMeHToB [lepuoanyeckoii cuctemsr . H. IIOK
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Menpeneena https://m.edsoo.ru
/00ada6bbc
Bbubanoreka
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA 110
o HOK
56 ero nosioxeHuto B [lepuognueckoit cucreme
https://m.edsoo.ru
. 1. MenneneeBa
/00ada824
Bbubianoreka
3navenue [leproauyeckoro 3akoHa Jijis pas-
IHOK
o7 BUTHS HayKU U npakTuku. Jl. 1. Mennenees
. https://m.edsoo.ru
— y48HBIN, IEeJaror 1 rpaK JaHnuH
i P /00ada96e
Bbubianoreka
- DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB IIOK
XUMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru
/00adaab8
Hudposas
naboparo-
pust
Eubs RELEON
noInoTeKa Lucbposoit mar-
OK
59 HMonnas xumMuyeckas CBA3b H YMK TEMIICPATY-
https://m.edsoo.ru ..
PBI IUTATHHOBBIN;
/00adac34

JaTYUK TeMIIe-
patypsl TepMo-

MapHBII



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

naboparo-
pus
RELEON
bubnuorexa Lucposoit mar-
HOK
60 KoBasienTHas mossipHas XUMUYECKasi CBSI3b MK TEMIICpATy-
https://m.edsoo.ru ..
PBI TUTATHHOBBIN;
/00adaab8
JIATYHK TEMIIE-
paTypsl TEpMO-
MapHBI
bubanoreka
LHOK
61 KoBasneHTHas HEMoJIIpHAs XUMUYECKas CBS3b
https://m.edsoo.ru
/00adaab9
bubmanoreka
OK
62 Crernedpb OKUCIIEHUS 1
https://m.edsoo.ru
/00adae28
Bbubmanoreka
1HOK
63 OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUU
https://m.edsoo.ru
/00adb076
Bbubmanoreka
64 OKUCINATENN U BOCCTAHOBUTEIN

HOK



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

https://m.edso0.ru

/00adb076
bubnmnoreka
65 KontponsHas padora Ne4 o reme «Ctpoenue L [HOK
aToMa. XMMHYECKas CBA3b)» https://m.edsoo.ru
/00adb486
bubnmnoreka
66 PesepBHblit ypok. O600IIeHNE U CUCTEMATH- L LIOK
3auus 3HAHUU https://m.edsoo.ru
/00adb33c
bubnmnoreka
57 PesepBHblil ypok. O600111€HNE U CUCTEMATH- 1 LIOK
3auus 3HAHUU https://m.edsoo.ru
/00ad9ch2
bubnmnoreka
63 PesepBHblil ypok. O600111€HNE U CUCTEMATH- 1 LIOK
3a1ns 3HaHUH https://m.edsoo.ru
[ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Tema ypoka Kontpo.n HpakT!  pyeponpzosanue uHppoBLIe
n/n Bcero  Hble yeckue  000pynoBaHUsA oOpa3oBaTeIbHbIE
«Touka pocra
padoThbI padoTbI pecypcbl
Ilepuonnueckuit 3akoH. [lepuoauue-
bubmuorexa [JOK
1 CKasl CUCTEMa XUMUYICCKUX IJICMCH- 1 0 0
https://m.edsoo.ru/00adb59
toB /. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
5 bu6mmoreka [JOK
2 CBOMCTB XUMHUYECKUX JJICMEHTOB 1 0 0
https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukamnms 1 HoMeHKIaTypa He- . 0 0 bubnmnoreka [JOK
OpraHWYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
udposas na-
6oparopust
Buapl XUMHUYECKOU CBSI3U M THIIBI RELEON bu6mmorexa [IOK
4 1 0 0 [Tudposoii naTuuk
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
TeMIepaTypsbl IIaTu-
HOBBIN
KonTtponbHas padora Nel o teme
5) «[loBTOpEHUE U yriayOieHne 3HaHui 1 1 0

OCHOBHBIX Pa3JIeioB Kypca § Kiracca



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudukanus XuMruaeckux peak-

bubmuorexa [JOK

6
UM MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
Hudposas na-
. 6opatopust
[TonsiTre 0 CKOPOCTU XUMHUYECKOI RELEON
. bubmuoreka [JOK
7 peaxiuu. [IoHsATHE O TOMOTE€HHBIX U [udpooit naTunk
https://m.edsoo.ru/00adbe9a
TeTePOTrEeHHBIX PEaAKIIHSIX TeMIIepaTyphl IJIaTh-
HOBBIN
Hudposas na-
[ToHsATHE O XUMUYECKOM PAaBHOBECHH. GopaTopust
@®akTOophl, BAUSIOLUINE HA CKOPOCTh RELEON bubnuoreka [IOK
8 [udposoii naTauk
XUMHYECKON PeaKIuy U MOJ0KEHUE https://m.edsoo.ru/00adc28c
TeMIIepaTypsbl IIaTu-
XUMHYECKOTO PaBHOBECHUS
HOBBII
9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuoteka [JOK
peakuuu https://m.edsoo.ru/00adcade
udposas na-
Teopust 3NEKTPOIUTHUECKON TUCCO- GODATODHS
ELEON Bu6miorexa [OK
10 nuanuu. CUIBHEIE U C1a0bIe DIIEK-
[Tudposoii gaTunk https://m.edsoo.ru/00adcd68
TPOITUTHI
AIIEKTPOIPOBOTHOCTH
Hudposas na-
6opatopust
. REpLEgN bubnuorexa [IOK
11 HoHnHbIe ypaBHEHUS peakIuil
Hudposoii https://m.edsoo.ru/00add448

JATYHK DJICK-
TPOITPOBOJIHO-



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

ctu Ludposas

naboparopus
RELEON
Hudposoii gaTunk
AIIEKTPOIIPOBOTHOCTH
XUMHUYECKUE CBOMCTBA KUCIIOT U OC-
bubmuorexa [JOK
12 HOBaHUU B CBETE MPEJCTaBICHUMN 00
https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON JTUCCOITUAITUT
XUMUYECKUE CBOWCTBA COJICH B CBETE
. bubnnorexa LIOK
13 NpeCTaBICHUN 00 JIEKTPOIUTHYE-
https://m.edsoo.ru/00add8b2
CKOM M CCOIMALNN
bu6mmorexa [IOK
14 [TonsiTre o ruaponnse cosen
https://m.edso0o.ru/00add9d4
15 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
Hudposas na-
6opatopust
16 [IpakTuueckas padora Ne 1. «Perme- RELEON bubnuoreka [IOK
HUE DKCIIEPUMEHTAIBHBIX 3a1a4» [Mudposoit gaTunk https://m.edsoo.ru/00addbfa
AIIEKTPOIIPOBOTHOCTH
KonTponbnas pabota Ne2 o reme
bubmuorexa [JOK
17 «INEKTPOIUTUYECKAS] TUCCOITAALIHSI.
https://m.edsoo.ru/00addecO
XVUMUYECKUE PEeaKIIMH B PACTBOPAX)»
18 OO0m1as XxapakTepucTHUKa rajJoreHOB. bubmuorexa [JOK



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XUMHYECKUE CBOMCTBA HA PUMEPE

XJopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. CossiHast KUCIIOTa,

AnnapaT AJIg IpOBe-

JCHHUA XUMHWYCCKHUX

5 bubmuorexa [JOK
19 XUMUYECKHE CBOWCTBA, IMOTyYEHHUE, nporeccos (AITXP).
https://m.edsoo.ru/00ade104
HNPUMEHEHUE JaTtuuk xyopun-
HOHOB.
Hudposas na-
ITpaktuyeckas pabora Ne 2 o Teme Goparopus
. RELEON bubnunorexa LIOK
20 «Ilony4yeHue cosiHON KUCIOTHI, U3Y-
[udposoii gaTunk https://m.edsoo.ru/00ade348
YyeHue e€ CBOMCTBY
AIIEKTPOIIPOBOTHOCTHU
Boruncnenus no ypaBHEHUSIM XUMHU-
5 bu6mmorexa [IOK
21 YECKUX pEaKLni, €CIIM OJUH U3 pea-
https://m.edso00.ru/00ade488
T'eHTOB JIaH B U30BITKE
2 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIUY CEPBHI.
23 Haxoxnenue cepel 1 €€ coeAMHEHUN bubnnoreka [JOK
B IIpUpoOJIe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
Y CepoBoaopoi, cTpoeHue, Gu3nuecKre bubnuorexa [JOK

U XUMHUYECKHE CBOMCTBA

https://m.edso0.ru/00ade802



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
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Hudposas na-

Oxcupsl cepbl. CepHast KMCIOTa, GU- GopaTopust
. RELEON bubmunorexa LIOK
25 3UYECKHEe U XUMUYECKUE CBOUCTBA,
Hudposoii gaTunk https://m.edsoo.ru/00adea28
npUMEHEHHE
AJIEKTPOIIPOBOTHOCTH
XUMHUECKUE peaKI1H, JIeXKALIIE B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalollel cpeibl COeAMHEHUSIMU
cepbl
57 Brrunciienne MaccoBoil 10JIM BBIXOJa bubnuotexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
28 VA-rpynnsl. A30T, paclipocTpaHeHHE bubnnorexka [JOK
B IIpHUpoJie, PU3NYECKUE U XUMHUUE- https://m.edsoo.ru/00adeeab
CKHE CBOWCTBaA
AMMHaK, ero pu3nvecKue 1 XuMuye-
5 bubmuorexa [JOK
29 CKHE CBOMCTBA, TIOJTYYCHUE U TTPUMe-
https://m.eds00.ru/00adf004
HEHHE
[TpakTnueckas padota Ne 3 o reme
bubmuorexa [JOK
30 «[Tomyuenne ammmaka, U3ydeHUe €ro

CBOUCTBY»

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adea28
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Hudposas na-

, 6opatopust
31 A3oTHas Kucaorta, e€ GusndecKue u RELEON bubnmoreka [JOK
XUMUYECKHUE CBOKCTBA Hudposoii gaTunk https://m.edsoo.ru/00adf306
AIIEKTPOIIPOBOTHOCTH
Hcrnonb3oBaHWe HUTPATOB U COJIEH
AMMOHHS B KQUeCTBE MUHEPATbHBIX [udposas maboparo-
. bubnnorexa LIOK
32 ynoopenuii. XumMmueckoe pust Ludpooii naramk
https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLLEH CpeIbl SJIEKTPONPOBOJH OCTH
COEIMHEHUSIMU a30Ta
®Dochop. Okcun dhocdopa (V) u poc-
bu6mmoreka [IOK
33 ¢dopHas kuciaoTa, pu3NYecKue U Xu-
https://m.edso0o.ru/00adf68a
MUYECKHE CBOWCTBA, MOTyYCHHE
Hcnonb3oBanue GocdaToB B Kayue-

2 CTBE MHUHEPAIbHBIX YI0OpEHUH. bubnuoteka [JOK
3arpsi3HeHue NPUPOJHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacupocTpaHeHrue B IPUpo-

5 bubmuorexa [JOK
35 ne, pu3udeckre u XUMHYECKHE CBOM-
https://m.edso00.ru/00adfd9c
CTBa
Oxkcuapl yraepojaa, ux Gpu3ndeckue u
5 bubmuorexa [JOK
36 XUMHYECKHE CBOMCTBA. DKOJIOrnye-

CKHEC HpO6JIeMI>I, CBA3aHHBIC C OKCH-

https://m.edsoo.ru/00adfebe
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noMm yriepoaa (1V)

[IpakTuueckas pabota Ne 4 o Teme Hudposas na-
6opatopust
n
37 [Tonyuenue yranexucioro rasa. Ka RELEON bubnuoreka [IOK
YeCTBEHHAsl peaklus Ha KapOoHat- Hudposoii gaTunk https://m.edsoo.ru/00ae027e
noH" AJIEKTPONPOBOAHOCTH
[TepBoHauabHbBIC MOHATHS 00 Opra-
bu6mmorexa [IOK
38 HUYECKHUX BEIIECTBAaX KakK O COeqNHe-
https://m.edsoo.ru/00ae054e
HUSIX yTaepojaa
} bubmmorexa LIOK
39 VYronpHas KUCIIOTa U €€ COH
https://m.edso00.ru/00ae006c
5 bu6mmoreka [IOK
40 KpemHuii u ero coequHeHus
https://m.edso0o.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue udposas na-
6oparopust
a AKCIIEPUMEHTAIIbHBIX 337124 110 TEME RELEON bubnunorexa [JOK
«Baxuenmue HeMeTalIbl ¥ UX CO- [Tudposoii gaTunk https://m.eds00.ru/00ae0bf2
SAMHECHUSD) AIIEKTPOIIPOBOTHOCTHU
Kontponbnas pabota Ne3 o teme
bu6mmorexa [IOK
42 «Baxueimme HeMeTalIbl U UX CO-
https://m.edsoo.ru/00ae0e18
SAMHECHUSD)
OO01mas XxapakTepUCTHKA XUMUYECKUX
bu6mmorexa [IOK
43 AJIEMEHTOB — METaJNIOB. MeTtaiu-

YCCKasd CBA3b U MCTAJUIMYECKAA KpH-

https://m.edso0.ru/00ae103e
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crajmyeckas peméerka. duznueckue

CBOMCTBa METAJJIOB

XUMHYECKUE CBOMCTBA METALJIOB.

5 bubmuoreka [JOK
44 DIIEKTPOXUMUYCCKUN PsJ] HAIPsDKeE-
https://m.edso00.ru/00ae1156
HHH METaJIoB
OO01mue criocoOb! MOTYyYSHUS METal-
noB. CrniaBel. Beruncnenus no ypas-
5 bu6mmoreka [IOK
45 HEHHUSM XHUMHUYECKHX PEaKIIHi, eCIu
https://m.edso0.ru/00ae1156
OJIMH U3 PEareHTOB COJCPIKHUT IPUME-
cu
bu6mmorexa [IOK
46 [TonsiTHie 0 KOPPO3UM METAIIIOB
https://m.edso00.ru/00ae1278
bu6mmoreka [JOK
47 [IlenoyHbIe METAILITBI
https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U Ka- bubnuotexa [JOK
st https://m.edso0.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
50 Baxneinme coenuHEHNS KaJIbIUI
https://m.eds00.ru/00ae15e8
£ O0001eHrEe U CUCTEMATU3 AL

3HAHUHI



https://m.edsoo.ru/00ae1156
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JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubmuorexa [JOK

52
yCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
. . bubmumoreka [IOK
53 "YKEcTKOCTEL BOIBI M METOMEI €€
https://m.edsoo.ru/00aelae8
ycTpaHeHus"
5 bu6mmorexa [IOK
54 AmoMuHuR
https://m.edsoo.ru/00aelc64
- AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
Hudposas na-
6oparopust
bubnmnorexa [JOK
56 XKenezo RELEON H
[Tudposoii gaTunk https://m.edsoo.ru/00ae1d86
AIIEKTPOIIPOBOAHOCTH
- OKcuIpl, THAPOKCUIBI U COJIM JKEeJIe3a bu6mmoreka [IOK
(1) u xemne3a (1) https://m.edso0.ru/00ae35e6
- O00011eHNEe U CUCTEMATU3 AL
3HAHUM
[TpakTuueckas pabota Ne 7. Pemenue udposas na-
6oparopust
- JKCIIEPUMEHTAIIBHBIX 3a/a4 10 TEME RELEON bubnnoreka [JOK
«Baxueiime MeTaiIbl U KX COEIU- [MudpoBoii maTumk https://m.edsoo.ru/00ae3de8
HEHUS AIIEKTPOIIPOBOTHOCTH
60 Boruncnenus no ypaBHEHUSIM XUMHU- bubnuoreka [IOK



https://m.edsoo.ru/00ae1886
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YECKHUX PEaKlMid, €CJIU OJIMH U3 pea-
TE€HTOB JIaH B U30BITKE WIIH COACPIKUT
npuMecH. BoruuciaeHnus: MaccoBoi

A0JIM BbIXOJa IMPOAYKTA pCaKIIUN

O00011eHrEe U cCUCTEMATU3ALIIS

https://m.edsoo.ru/00ael750

61 5
3HaHUU
Kontponbnas pabota Ne4 o reme

62 «Baxuelnie Metayuibsl ¥ UX COEIU-
HEHUS
BeniectBa 1 maTepuaisl B oBce- bubnuorexa [JOK

o3 JTHEBHOM >KM3HHU YeJIoBeKa https://m.edsoo.ru/00ae3f50
XUMUUYECKOE 3arpsi3HEHNE bubnuoteka [JOK

o OKPYKaIOIE cpebl https://m.edsoo.ru/00ae4270
Ponp XxMuM B pELIEHUH DKOJIOTHYE- bubnnorexka [JOK

% CKUX TpobieM https://m.edso00.ru/00ae4270
PesepBublit ypok. O0o01IeHNE U CH- bubnnoreka [JOK

0 CTEMAaTU3alus 3HAaHUU https://m.edso0o.ru/00ae0dOa
PesepBuslit ypok. O60011eHME U CH- bubnnoreka [JOK

7 CTEeMAaTU3alus 3HaHUU https://m.edsoo.ru/00adb33c

63 PesepBHslit ypok. O60011eHME U CH- bubnuoreka [IOK

cTeMaTu3alnsa 3HaHUN

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB IIO ITPO-
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» Xumus, 8 knace/ Pynsuruc I'.E., ®enpaman @.I'., AkiinonepHoe o0IIECTBO
«M3narenbctBO «IIpocBemeHue

* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiimoHepHoe 00IIeCTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypoBeHb.- Peanu-
3arusi-TpedooBanuii-OI'"OC-ocHOBHOT0-00111€T0-00pa3oBanus.- MeToauyeckoe-

nocobue-ist-yuntens. pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://educont.ru/?utm_source=eljur https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/
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