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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XWMHHM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
oOpazoBarenbHON POTPaMMBI OCHOBHOTI'O oO1ero oOpazoBaHusl,

npenacrasieHHbix B ®I'OC OO0, a Taxxe Ha OCHOBE (peepaibHOi paboueit

MpOrpaMMbl BOCTIMTAHUS M C YYETOM KOHUEMIIMU MPENo/iaBaHus y4eOHOro
npenMera «XUMHUsS» B 00pa3oBaTenbHbIX opranu3anusix Poccuiickoit denepammu.

[Iporpamma o xumMuu JaET MpeICTaBICHUE O 1esIX, 00Iel cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEICTBAMU Y4YEOHOIO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEAMETHOE  COJEp)KaHHe,

IpEeIyCMaTpPUBAET PACHPEIEICHUE €ro MO KJIAaccaM U CTPYKTYPUPOBAHHE IO

pasjiesiaM U TeMaM MpPOTrpaMMbl 10 XUMUU, ONPEACIISICT KOJIMYECTBEHHbIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMS, PEKOMEHIYEMYIO

MOCJIEI0BATEIBHOCTh  M3YUYEHHS] XUMHUH C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSA3€H, JIOTMKU Yy4yeOHOro Tpoliecca, BO3PACTHBIX
O0COOCHHOCTEH 00yJarouXCcs, ONMPEAEISIET BO3MOKHOCTH MpeIMETa J1JIs
peanuzainuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 0Opa3oBaTelbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl, a Takke TpeOOBaHUMN K
pe3ynbTaTaMm OOy4eHHs] XUMHUH Ha YPOBHE II€JIeH U3yUeHUs MpeaMeTa |
OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEILHON JEATEIIBHOCTH 00YyYarolerocs mo
OCBOEHUIO YU4EOHOT'O COJEpKaHUSI.

3HaHUWE XUMHUHU CIY>)KUT OCHOBOM [iJii (hOpPMHUPOBAHUS MHUPOBO33PEHUS
00y4aroIierocs, ero MpeICTaBICHU 0 MaTepuaIbHOM €IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE€ XMUMHEH MPEACTABICHUS O B3aMMOIPEBPAICHUSX
SHEPruu U 00 IBOJIIOIMU BEHIECTB B MPUPOJIE, O MyTAX PEIICHUS TI100aTbHBIX
po0JieM YCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA — CHIPHEBOW, IHEPTETHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET pealn3allid  BO3MOXXHOCTEW JIJIi  CaMOpa3BUTHUSI U
dbopMHUpOBaHUS KYJIbTYpbl JUYHOCTH, €€ o0meld u  (QyHKIIMOHAIBHON
IPaMOTHOCTH; BHOCHUT BKJIQJ B (OpMUpPOBaHME MBIIUICHUS W TBOPUYECKHUX
CIIOCOOHOCTEM 00yUaroImxcs, HaBBIKOB 150:¢ CaMOCTOSITEIILHON
y4eOHOM eATeIbHOCTH,IKCIIEPUMEHTAIBHBIX U UCCIEOBATEIbCKUX  YMEHHUH,
HEOOXOJMMBIX  KaK B MOBCEJHEBHOM XM3HH, TaK U B MPOo(eccCHoHambHON
JEATEIIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIUICHUS], 3aKJIaJbIBAET OCHOBBI
[EIOCTHOTO  B3IJIsila  Ha €AWHCTBO TMPUPOABI M 4YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM HTArioM B (DOPMHUPOBAHUU E€CTECTBEHHO--HAYYHON TPaMOTHOCTH
oOy4Jarommxcs;



cnoco0cTBYeT (POPMHUPOBAHHUIO LIEHHOCTHOTO OTHOUIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIaJ B
IKOJIOTHYECKOE00pa30BaHre 00yYaroIUXCsl.

JlanHble HampaBiieHUs B OOY4YEHHHM XMUMHM OOECIEeuMBalOTCs Crieuu(puKon
collepKaHUsl  y4eOHOro  MpeAamMeTa, KOTOpbI  SBISAETCA  MEIarOrMYecKH
aJlalTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKHM XMMHUU HA ONPEACIEHHOM 3Tarie
e€pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOT'O OOIIET0 00Opa30BaHUs OPUEHTHPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbI IEPBOHAYAIBHBIX MOHATUNA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMUU W HEKOTOPBIX OTACNIBbHBIX 3HAYUMBIX MOHSTHIA
OPraHUYECKON XUMHUH.

CrpykTypa comepaHusl IPOrpaMMbl IO XUMUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO noaxoaa K €€ uzydeHuro. ComepKaHue CKIAIbIBACTCS U3 CUCTEMBI
NOHATUH O XHWMHYECKOM D3JIEMEHTE€ W BEIIECTBE M CHUCTEMBbI TOHATHA O
XUMUYECKON peakuuu. O0e 3TH CUCTEMBI CTPYKTYpPHO OpPraHuW30BaHbl I10
IPUHIUIY [OCIEAOBATEIIBHOIO Pa3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKHUX
IIPEICTABIICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMSI;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHs O CTPOCHUM aTOMa U XUMUYECKOH CBS3H;

- TMpeACTaBiIeHU 00 BIEKTPOJUTUYECKON AMCCOLMALMM BEIIECTB B
pacTBopax.

Teopernyueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIMPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT
OJHOTO  ypOBHA K JpYyromMy, BBIIONHSS  (PyHKUMH  OOBSCHEHHS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHMSI M BO3MOXHOCTEH IPAKTHYECKOIO
NPUMEHEHUS U TIOJIYYEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIHOCOOCTBYET (POPMHUPOBAHUIO
IIPEJACTABJIEHUS] O XUMUYECKON COCTABJISAIONIEN HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM IpPHUPOJbI, LIEHHOCTHOIO OTHOLICHHsS K HAyYHOMY 3HAHUIO H
METO/aM IO3HaHWs B Hayke. M3ydyeHHe XMMHHM MPOUCXOAUT C MPHUBJICUYECHUEM
3HAHUI U3 paHee M3YYECHHBIX Y4EOHBIX MpeaMeTOB: «OKpYX Aol MUDY,
«buonorus. 57 xknacce» u «duzuka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMUU NPOUCXOIUT (OPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHPOBOM KYJBTYpPBHI.
3amaua y4eOHOrO TpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI XMMHUYECKUX
3HAHUM — BaXXHEWIIUX (PAKTOB, TMOHATUM, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JOCTYIMHBIX 0000UIEHUI MUPOBO33PEHUYECKOTIO XapaKTepa, sI3bIKa



HAyKH, MPUOOLICHNH K HAyYHBIM METOJaM MO3HAHMS MPU W3YYSHHH BEIIECTB U
XUMHUYECKHUX peakiuii, B GOPMUPOBAHUH U Pa3BUTHH MO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIBHOM U y4eOHO-UCCIIEOBATENbCKON
NESTEIbBHOCTH, OCBOEHUM IpaBWi O€30MaCHOTO OOpalleHHs] ¢ BEIIECTBAMU B
ITOBCETHEBHOM KU3HH.

[Tpu n3ydeHnn XUMUM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs BaXXHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KakK:

— (dopMHpOBaHHE WHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATHIO PEIICHUM,
CHIOCOOHO aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HHU;

—  HAmpaBJICHHOCTh OOyYEeHHS Ha CHCTEMaTHYECKOE TMPHOOIICHHE
O0yJaromuxcss K CaMOCTOSITENIbHON TO3HABaTENIbHON JAESITeNbHOCTH, HAYyYHBIM
METOJlaM TMO3HaHUs, (OPMUPYIOINIUM MOTHUBAIMIO U PA3BUTHUE CHOCOOHOCTEH K
XUMHUU;

— olecrieueHue YCIIOBUH, CHOCOOCTBYIOIIUX IPUOOPETEHUIO
OOy4yarolMMHUCSl ~ OIbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, T[O3HAHUA U
CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUI), HMEIOLINX
YHUBEPCAIbHOE 3HAYCHUE JUISIPA3TMYHBIX BUJIOB JAESITEIbHOCTH;

— (opmupoBanue oO0mEel (PYHKIMOHAIBHOW U €CTECTBEHHO-HAyYHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBICHATH U OLICHUBATh SIBJICHUS
OKPYXKAIOLIEro MHUpPA, MCIOJb3Yysl 3HAHHUS M ONbIT, IOJIYYEHHBIE IPU HU3Y4YCHHUH
XUMHH, TPUMEHATh UX MpPU PEIICHUU MpoOJeM B MOBCEIHEBHON XKHU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (¢opMupoBaHHEe Yy OOyYarOIIMXCS T'YMaHHCTUYECKHMX OTHOILUEHUH,
NOHUMAaHUsl LIEHHOCTM XUMHUYECKHX 3HaHUU JUIsi BBIPAOOTKU 3KOJOTHUYECKH
LEJIeCO00pa3HOro MNOBEACHUS B OBITY W TPYIOBOM MAESITENILHOCTH B LEISAX
COXPaHEHUS CBOETO 3[I0POBbsI U OKPY’KAOIIEH PUPOTHOM CpEbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHS OOIIEYEOBEUYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOo(uUiIs U HANPABICHHOCTH AaJIbHEHUILIEro
oOy4eHus.

OOmiee 4MCIO YacoB, OTBEAEHHBIX [JIi M3YYEHUS XUMUU Ha YpPOBHE
OCHOBHOT0 00111ero 00pazoBanusi, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2uaca B Henenmo), B 9 kiacce — 68 yacoB (2 yaca B HEJCITIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/ILHbIE XUMUYECKUE IOHATHS

[Ipeamet xumuun. Ponb XUMHUM B KU3HH YelIOBEeKa. XUMUS B CUCTEME HaykK.
Tena u BemectBa. DuU3MUECKHME CBOWCTBA BEHIECTB. ArperatHoe COCTOSIHHUE
BemiecTB. [loHsTHE 0 MeTO/Iax MO3HAHUA B XUMHUHU. YUUCThIE BEIIECTBA U CMECH.
CriocoObI pa3ienieHns CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 5JIeMEHTbl. CUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocTbie u cliokHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckas ¢opmysna. BaleHTHOCTb aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKkoH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTtHocHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBas 107151 XMMUYECKOT0 JIEMEHTa B
COEJIMHEHUHU.

KomnuectBo BemectBa. Moiib. MoisipHast Macca. B3auMoCBsI3b KOJTMYECTBA,
Macchl M 4YHCIAa CTPYKTYpPHBIX €IWHHUII BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHCHUM.

du3nyecKue U XUMUYECKUE SIBIICHUS. XMMHUUECKas PEAKIUs U €€ MPU3HAKHU.
3aK0H COXpAaHEHMsI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PeaKinii (COeTMHEHMUS, PA3JIOKEHHUS, 3aMEIICHHs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XMMHUYECKOM MOCY0i, MpaBuiaMu pabOThI B JIaOOpaTOpUu U
npuémMamMu oOpalleHus ¢ J1a0opaTOPHBIM 000PYAOBAHUEM, U3YUEHUE U OTMHCAHHUE
(bu3MUecKuX CBOHCTB OO0Opa3lOB HEOPraHMYECKUX BEUIECTB, HaOII0JEHUE
¢u3nueckux (MJIaBIIEHUE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHWE M KOHJCHCAIUs BOJbl) U XUMHUUECKUX (TOPEHHE CBEYM, MPOKATHUBAHUE
MEJTHOM TPOBOJIOKH, B3aMMOJIEUCTBUE MEJIa C KUCIOTON) SIBJIICHUM, HAOII0IeHUE
U OINKCAaHHUE MIPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3sioxKeHUe THIPOKCUAA
menu (II) mpu HarpeBanuu, B3auMojielCcTBHE kee3a ¢ pactBopoM cosir meau (11),
U3y4YeHHUE CIOCOOOB pa3/eNieHus CMECEil: ¢ MOMOIIbI0 MarHurta, (PUIbTpOBaHUE,
BbITIAPUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HAOJIOJEHWE U  ONHCAHWE PE3yJbTaTOB  TPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3[JaHUE MOJEJNEeH MOJIeKYJ
(I1IapOCTEePKHEBBIX ).

BaxHeiue npeacTaBuTe M HEOPraHMYeCKMX BelecTB

Bo3gyx — cmech ra3zoB. CoctaB Bozayxa. Kucimopoa — 3JIeMEHT U IIPOCTOE
BelecTBO. Haxoxkaenwe Kuciaopona B TPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa (peakiuu ropenus). Oxcupabl. [Ipumenenue kuciopoaa. CrocoOsl



MOJIyYeHHUs] KHUCIopoda B JabopaTopuum U mpombiluieHHocTH. Kpyrosopor
KHCIIopoa B npupoe. O30H — aioTponHas MOAH(PUKALINS KUCIOPO/Ia.

TemnoBoit 3hheKT XUMHUYECKON peakui, TEPMOXUMHUYECKUE YpaBHEHHUS,
9K30- U 3HJIOTEPMHUYECKHE peakUuuy. TOIUIMBO: Yrojlb M METaH. 3arps3HEHHUE
BO3/yXa, YCHIIEHHUE MAPHUKOBOTO 3(pexTa, pazpylieHrne 030HOBOTO CIIOSL.

Bomopon — smeMeHT M mpocToe BemecTBo. HaxokneHue Boaopona B
npupoae, (Quuyeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
noixyyeHus. KucioTsl u conu.

Monsipubpiii  00bEM  ra3oB. Pacy€Thl MO XMMHUYECKUM YPaBHECHUSIM.

dusnueckne CBOKMCTBA BOAbL. Bosia kak pactBoputesnb. PacTBopsbl.
HacellieHHbIE M HEHACBHILEHHBIE PacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BelecTBa B pacTBOpe. XMMHYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B IPUPOJE U B XKU3HU YelloBeKa. KpyroBopoT BoIbl B IpUpOJE.
3arps3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccuduxkanus Heopranuueckux coenuHeHui. Oxcuanl. Knaccudukamms
OKCHJIOB:  cosieoOpasyroniye (OCHOBHBbIE, KHCIOTHbIE, aM{QOTEepHbIE) U
HeconeoOpasyomue. HomeHknatypa okcunoB. ®Pusnueckue U XHUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Krnaccupukauuss oOcCHOBaHML: HIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE M XMMHYECKHE CBOWMCTBA
ocHOBaHuUU. [lonyueHne ocHOBaHUN.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKHE cBoMCTBa KUCHOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenkiiarypa coneit. ®u3ndeckne U XMMHAYECKUE CBOMCTBA COJIEH.
[lonyuenue conen.

['eneTnyeckas CBsA3b MEXKY KJIIACCAMU HEOPTaHUYECKUX COCUHEHNMN.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE  OIPENEICHUE COAEPKAHUS  KUCIOpOAa B  BO3IYXE,
MoJlydyeHue, coOHWpaHue, pacrno3HABaHME M M3YYEHHE CBOMCTB KHUCIOpOAA,
HaOJMIOJICHNEe  B3aUMOJICHCTBUSl  BEIIECTB C  KHCIOPOJAOM M YCJIOBHUSA
BO3HUKHOBEHUS U MpEKpallleHus: ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3amu
OKCUJIOB M OIHMCAHME HMX CBOMCTB, MOJy4YEHHUE, COOMpaHUE, paclo3HABaHUE U
U3y4YeHHE CBOWCTB BOAOpOJa (TOpeHHE), B3aUMOJEHCTBUE BOAOPOJA C OKCHUIOM
menu (I1) (Bo3MOXKHO MCTIONIb30BaHUE BUICOMATEPUATIOB), HAOIIOIeHHE 00Pa3I0B
BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUs
BEIIECTB C PAa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C
OIIPENECNIEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE
BOJIbI C METAJJIaMU (HATPUEM M KallbliieM) (BO3MOXHO HCIIOJIb30BaHUE



BUJICOMATEPHANIOB), HCCIEA0BaHUWE OOpa3loB HEOPraHUYECKUX  BEIIECTB
pa3sTUYHBIX KJIACCOB, HAOIIOJEHHWE W3MEHEHHMSI OKpPAaCKM WHJIWKATOPOB B
pacTBOpax KHUCIOT W LienoyeH, uzydenue B3aumopeiictBusi oxcuaa meau (II) c
pacTBOpPOM CEpPHOM KHUCIOThI, KHUCJIOT C METajulaMH, PEaKUWil HEeUTpaln3aluu,
IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO METAJUIa APYTUM
W3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 N0 Teme «BaxkHeunmue
KJIACCBHI HEOPTAHUYECKUX COCTUHEHUI.

Iepuoanueckuii 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
iemeHTOoB JI. . MenneneeBa. Ctpoenne aroMoB. XHMHYeECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKM KJIacCUPUKAIUU XUMHUYECKUX 3JIeMEeHTOB. [loHsThe o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEIOYHBIE U IICJIOYHO3EMENIbHBIE METaJlIbI,
rajioreHbl, WHEPTHBIE Ta3bl). OJEMEHThI, KOTOpble 00pa3zyloT amMQpOTEepHbIE
OKCHJbI U TUIPOKCHU/IBI.

[lepunonnueckuit 3akoH. [lepuonnyeckas cucTeMa XUMUYECKUX JIEMEHTOB
. W. MenneneeBa. KopoTkonepuogHas ¢ JJIMHHONEPHOIHAS — (OPMBI
Ilepuonnueckoin cucrembl xumudyeckux snemeHroB JI. W. Menneneesa.
[leprogpl u rpynmbl. PU3UYECKUM CMBICT IOPSAAKOBOTO HOMEpa, HOMEPOB
Iepuoaa | rpymibl JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX siaep. HM30Tombl.  DIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 000J0YeK aTOMOB MEpPBbIX 20 XUMHYECKHX IJIEMEHTOB
[lepnomnueckon cucremsl [[. M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3jeMeHTa 1o ero nojoxenuto B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUS paJuyca aTOMOB XMMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPYIIIAM U IIEPUOIAM.

3nauenue Ilepumomnueckoro 3akona u Ilepuognueckoil  cHUCTEMBI
XUMHYECKUX JJIEMEHTOB JUIA pa3BUTHS Hayku W npaktuku. [[. 1. MenneneeB —
YYEHBIN UTPAKIAHNH.

Xumuueckasi cBsi3b. KoBajeHTHas (ToJisipHAss U HEMOJSIPHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okxucneHusa. OKUCIUTEIBHO--BOCCTAHOBUTENIBHBIE  PEAKLIHH.
[Iporniecchl OKUCIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAIOB M HEMETAIOB, B3aMMOJICHCTBHUE
TUAPOKCHAA LIMHKA C PacTBOPaMH KHUCIOT W IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIUU
(ropenue, peakiMy pa3ioKeHHsI, COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeaIMeTHBIX CBSI3eM NMpU WM3YyYEHUU XUMUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAaHNE KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHATHH, SABJISIIOIINXCA CUCTEMHBIMU ISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO01Me ecTecTBEHHO--HAyUHbIE TTOHITHS: HAy4YHbIN (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHalii3, CHUHTE3, KIaccupuKanus, MNEePUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIb, SIBIICHUE.

®usnka: Marepus, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIIHI,
M30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUECKUIN 3apsil, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PU3NYECKHUE BEITUIHHBI, CIHHUIIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE IOPOJIBI,
MIOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKkums

Ilepuonnueckuit 3akoH. Ilepronnueckas cucreMa XMMHUYECKUX DIJIEMEHTOB
. Y. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHUH CBOWCTB
XUMHMYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOAOB, Kajus, KalblUUs U HUX
COCMHEHUNM B COOTBETCTBUM C IIOJOXXEHHUEM 3JIeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XMUMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT TUINA KPUCTAIUIMYECKON PEIETKHU U
BUJIa XUMHUUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIIMXCA K pa3jIMYHBIM KJaccaM HEOPraHUYECKUX
COEIMHECHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHUUECKUX peakiuid Mo pa3MyHbIM Mpu3HakaM (1o
YUCIIYyH COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY 3 (]eKTy, 1o
U3MEHEHHIO CTENIEHEH OKHUCIICHHSI XUMUYECKHUX JJIEMEHTOB, IO 00paTUMOCTH, TI0
Y4acTHUIO KaTaju3aTopa). IK30- U IHAOTCPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopocTH XxuMU4eckod peakuuu. lloHstue 06 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusix. [[oHATHEe 0 TOMOTEHHBIX U TETePOTCHHBIX
peakuusx. [lonstue o karanmse. [lonsaTre 0 XumMmuueckom paBHoBecHU. DaKTOPBHI,
BIIUSIIOIIME HA CKOPOCTh XMMHUYECKOW PEaKIMU M IOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIIUU, DJIEKTPOHHBIM  OajaHC
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBiieHUE ypaBHEHUI



OKHUCJIUTENIbHO--BOCCTAHOBUTENIbHBIX ~ pEaKIMi C MCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OaJiaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JIACCOLALIHH. DIIEKTPOIUTHI 151
HEIJIEKTPOIUThI. KaTvoHbl, aHWMOHBL. MexaHuU3M JUCCOIMALIMM BEIIECTB C
pPa3IMYHBIMU BUJAMU XUMUYECKOU CBs3u. CteneHb aucconuanuu. CUIbHBIE U
ci1a0ble SJIEKTPOJIUTHI.

Peakiuu woHHOro oOMeHa. YCJIOBHS TPOTEKaHUS pPeakuuid HOHHOIO
oOMEHa, TOJIHbIE M COKpall¢HHble HOHHBbIE ypaBHEHHs peakiuil. CBoicTBa
KHUCTIOT, OCHOBaHWM W COJe B CBETE MPEACTaBICHUI 00 3JIEKTPOIUTUYECKOM
nuccouuanuu. KauectBeHHbIE peakiiuy Ha MOHBL. [[oHATHE O THIpOIH3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMH KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEILIECTB — METAUIOB W HEeMeTauioB (rpadura u anmasa), CI0XXHBIX BEIIECTB
(xJopuaa HaTpUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peaKinu
OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEWIECTB, MpoOLiecca AUCCOLUMALMU KHUCIOT, IIEIOoYed U cojel
(BO3BMOKHO  HCIOJIb30BAaHME BHJACO MAaTE€pUaNIOB), TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIONIMX ~ MPU3HAKM  TMPOTEKAHHWS  peakluMid HMOHHOTO  oOMeHa
(oOpa3oBanue oOcajaka, BbIJICIEHUE Ta3za, OOpa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUI
(ropeHue, peakiuu pa3jaoKeHUsl, COSAMHEHHUS ), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX pEakiuii Ha HOHBI, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a1a4.

HemeTaJibl 1 HX COeIMHEHUS

OO6mast xapakTepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3NYEeCKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJloTEHOB. XHWMHUYECKHME CBOWCTBA Ha TMpUMEpe XJjopa
(B3auMOJIEHCTBHE C MeTalaMd, HEMETaUlaMH, IIeI04aMu). XJIOPOBOJIOPO/I.
CosnsiHass KMCJIOTAa, XUMUYECKHE CBOMCTBA, MOJydeHUE, MpUMEHEHue. JleiicTBue
XJOpa W XJOPOBOAOPOJAa HA OpraHU3M uesloBeKa. BaxHeliive XJIOpUAbl U HUX
Hax0XJICHUE B MPUPOJIE.

O6mast xapakrepuctuka 35eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeneHu okuciieHus. CTpoeHue u (puandeckue CBONCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJIU(PUKAIIIT
KUCJIOpPOJIa M cepbl. XUMHYECKUE CBOMCTBAa cepbl. CepoBOAOPOJ], CTPOCHUE,
buzndeckue M XUMHUYECKHe CBOMCTBA. OKCHABI CEpbl Kak MPeACTaBUTEIH
KUCIIOTHBIX OKCUAoB. CepHasi KHUCIOTa, (PU3NYECKHE W XUMHUYECKHUE CBOWCTBA
(oOmrue kak MpencTaBUTENsl Kiacca KHUCIOT W crenuduyueckue). XUMHUUYECKUe
peaKiyy, JeKalllue B OCHOBE MPOMBIIIJIEHHOTO CI0c00a MOTyYeHUs] CEpHOI



KUCIIOTHL. [Ipumenenue cepHoil KUCIOThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs
peaknus Ha cynbdar-noH. Haxoxmenue cepbl M €€ COSAMHEHUN B MPHUPOIE.
XUMUYECKOE  3arpsi3HCHUE  OKPYXKAIOIIEH Cpelbl COCAMHEHUSMH  CEpBI
(KUCTIOTHBIE JIOKIM, 3arpsi3HEHHE BO3JlyXa U BOJIOEMOB), CIIOCOOBI €ro
IPEeIOTBPAIICHHUS.

OOmast xapakTepucTuka 3J1eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTEIIEHU OKUCIEHUs. A30T, paCIpOCTPAHEHUE B MPUPOJE,
¢usnyeckue U xuMudeckue cporctBa. KpyroBopor azora B mpupone. AMMHUAK,
ero (u3nueckue M XMMHUYECKHE CBOMCTBA, moiydeHue u mnpumeHeHue. Conu
aMMOHUS, UX (PU3MYECKHE U XUMHUUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHHMs. A30THasi KHUCIIOTa, €€ MoyydeHue, Gu3nueckue u
XUMUYECKUE CBOMCTBa (OOlIMe Kak TMpEeJCTaBUTENs Kjacca KHUCIOT U
cneuuduyeckue). Mcmnoib3oBaHME HUTPATOB U COJIEH aMMOHHUS B KadecTBE
MUHEpaJIbHBIX YI0OpeHUH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIoIIEeH cpebl
COEIMHEHUSMHU a30Ta (KUCJIOTHBIE JOXAM, 3arps3HEHHE BO3]yXa, MOYBBl U
Bog0éMOB). Docdop, amtorponHble Momubukanuu Gochopa, GuznUeckue u
xumuueckue cpoiicta. Oxcua dhochopa (V) u pochopnas kucnora, pusznyeckue
U XUMHUYECKHE CBOWCTBA, moiydenue. Mcmnonb3zoBanue (ocdaToB B KadyecTBe
MUHEpaIbHBIX YIOOPEHUN.

OOmas xapaktepucTthka 31eMeHToB [VA-rpynnbel. OCOGEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHBIE  CTEIEHH  OKUCJIEHHUS.  YIJIEpOA,  aJUIOTPOIIHBIE
MoIU(pUKALMK, PACIPOCTPAaHEHHE B MPUPOAE, (U3MUECKUE U XUMHUYECKUE
cBoricTBa. Ancop6mus. Kpyropopot yriepoaa B npupojae. OKcuabl yriepoja, ux
(¢u3nueckue M XHMMHYECKUE CBOWCTBA, JCHCTBUE HAa JKUBBIE OPTraHHU3MBI,
NOJy4YeHUE U NMPUMEHEHHE. DKOJOTHYeCcKhe MpoOJeMbl, CBA3AHHbBIE C OKCUIOM
yrnepoga (IV), rumore3a rino0anbHOrO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIM
addekT. YroabpHas KUCI0Ta U €€ COMM, UX (PU3HYECKHE U XMMHUECKHIE CBOMCTBA,
noiydyeHue M npumeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHavanbHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaKk O
COEIMHEHUAX Yyriiepoaa (MeTaH, 3TaH, ATWJIEH, AalETWICH, 3TAHOJ, TJIULIEPHH,
yKCycHas kuciota). [IpupoHbie HCTOUYHUKH YTIE€BOAOPOJIOB (YTroib, MPUPOAHBIN
ra3, HedTh), NPOAYKThl HX TNepepadoTku (OE€H3WH), MX pPOJb B OBITY U
npOMBIIUIEHHOCTH. [loHsiITHE O OMONOrMYecKd Ba)KHBIX BEIIECTBAX: >KHUpax,
Oenkax, yrieBoJax — M UX POJIM B >KM3HHU uesloBeKa. MaTepuaibHOE €IMHCTBO
OpraHUYeCKUX U HEOPTaHUUECKUX COCTUHEHHM.

Kpemuuii, ero ¢usmyeckne M XUMHYECKHME CBOMCTBA, MOJIy4YEHUE H
npumeHnenue. CoeuHeHust KpeMHus B pupoje. O01ue npeacraBieHus 0o



okcunie kpemuusa (IV) u kpemuueBoil kucinore. CHIMKAThHI, UX UCIOJIH30BAHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHellllre CTpPOUTENIbHbIE  MaTEpHUaIbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, »xkene300eToH. [IpobiemMbl 6Ge30macHOro
WCIIOJIb30BaHUsl CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTAaHUUECKUX BEIIECTB, CBOMCTB COJSIHON KUCIIOTHI,
IPOBE/ICHUE KAaUECTBEHHBIX PEAKIMi Ha XJIOPU/-UOHBI U HAOJIOJIEHUE MTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXkaroliue (PU3MUYECKHEe U XUMUYECKHE CBOMCTBA
rajoreHOB M MX COCJAWHEHUN (BO3MOXKHO KCIOJIb30BAaHHE BHICOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpa3llaMu XJOpHUIOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpasulamu  ceppl W €€ COEAUMHEHUSMU (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIUBaHUS caxapa MoJi 1eHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, HW3yYEHUE XUMHUUYECKUX CBOWCTB
pa30aBIE€HHON CEpHOM KHCIOThI, NPOBEICHHE KAaueCTBEHHOM peakluu Ha
cyibdar- MOH U HAOMIOJACHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C
¢u3nueckuMu CBOMCTBaMH a30Ta, ¢dochopa M HX COCOUHEHUN (BO3MOIKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), o0Opa3laMud a30THbIX U (HochHOopHBIX
yaoOpeHuil, moJiydeHue, coOupaHue, paclo3HaBaHUE U U3YYEHHUE CBOMICTB
aMMHaKa, MpoBEJICHUE KAaYECTBEHHBIX pEaKIMidi Ha MOH aMMOHMS U ¢ochaT-uoH
Y U3y4YCHHE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM
A30THOM KHCJIOTBI C MeAbl0 (BO3MOXHO HKCIOJB30BaHUE BHIEOMATEPHAIIOB),
U3Y4YCHHE MOJIeJIeH KPUCTAUIMYECKUX PEmETOK anMmasa, rpaduta, QysuiepeHa,
O3HAKOMJIEHME C  MPOIEcCOM  aJCOpOLMM  PACTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHBOTrasza, MoJiydeHUe, COOMpaHue,
pacrio3HaBaHWE€ W HW3YyYCHHE CBOWCTB  YIJIEKUCIOTO Tras3a, IpPOBEICHHUE
KaueCTBEHHBIX PEaKIil Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB UX
IPOTEKaHMs, O3HAKOMJIEHHWE C MPOAYKUMEW CUIMKATHOW MPOMBIILICHHOCTH,
pelIeHrne IKCIEepPUMEHTAIBHBIX 3a/lad Mo Teme «Baxuelive HeMeTalbl U UX
COCIMHECHUSD.

MeTaJiibl U X COeIMHEHUS

OO6mras xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU
ux nonoxenus B llepmomumueckor cucreme XxuMuueckux diemeHtoB [, W.
MenneneeBa u ctpoeHusi aToMoB. CTpoeHUE MeTauioB. MeTaminueckas CBsi3b U
METAJUIMYECKasi  KpUCTAUIMYECKass  peméTka.  DJIEKTPOXUMUYECKUU  psif
HaIpsHDKEHUN MeTalioB. GU3HMYECKHE U XUMUUECKHE CBOMCTBA MeTauioB. O01ue
CrocoObl TOJy4YeHHUs MeTaIoB. [loHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
CHOCOOBI 3alUThl WX OT Koppo3uu. CruraBel (CTallb, YyTYH, IIOPATIOMHUHUM,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounsie MeTasuIbl: MoJOKEHUE B [lepnoanyeckon cucreMe XUMHUYECKUX



anemeHToB JI. 1. MenaeneeBa, CTpO€HUE WX aTOMOB, HAXOXIAECHUE B IPUPOJE.
duznueckre U XUMMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpusd U Kanus). OKCuIbl
U TUAPOKCHABI HATpusi M Kanus. lIpuMeHeHHe MIETOYHBIX METAUIOB U HUX
COeJIMHEHUM.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHud M KajJbLUM: TOJIOKEHUE B
Ilepuonnueckoii cucreme xumuueckux 3neMeHToB J1. . Menneneesa, ctpoeHue
UX aTOMOB, HaxoXJIeHWe B mpuponae. Duznueckue M XUMHUYECKUE CBOWCTBA
MarHusiv Kayiblusi. Baxkuenive coeMHEHUsT Kaablusl (OKCUT, TUIPOKCHUI, COJIH).
JKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS.

AmomMuHH: nonokeHue B llepuoanueckod  cucTeMe  XMMHYECKUX
anemeHTtoB JI. M. MeHneneeBa, CTpOEHHE aTOMa, HAXOXKICHHUE B IPUPOJE.
duznyeckrue M XUMUYECKHE CBOMCTBA amtOMHHHUS. AMQOTepHBIE CBOWCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUSIL.

Kenezo: nonoxenue B Ileprpoandeckoil cCUCTEME XUMUYECKUX SJIEMEHTOB
J. . Menaeneesa, cTpoeHne aTtoma, HaxOXKJIE€HHE B mpupone. Pusndeckue u
XHUMHYECKHE CBOMCTBa kene3a. OKcuabl, TUApPOKcHabl u conu skenesa (I1) u
xenesa(lll), ux cocra, CBOICTBA U MOTYyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METaJUIOB U CIUIaBOB, MX (U3HMUECKUMU
CBOMCTBaMM, H3yUYCHHE PE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHIA
KaJIbI[Msl W HATpPUS C BOJOW (BO3MOXHO HCIIOJIb30BaHUE BHUIACOMATEPHUAIIOB),
WCCJIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeEJE3a B KUCIOPOJIE
(BOBMOKHO  HCMOJB30BAaHUE BUIACOMATEPUATIOB), MPU3HAKOB IPOTEKAHUS
KAUECTBEHHBIX PEAKIMid Ha WOHBI: MArHWs, KajblUs, AaTIOMUHUS, LIHHKA,
xKeresa
(I1) u xene3a (I11), meau (I1), HaOMFOIEHNE U OTIMCAHUE TTPOILIECCOB OKPAITUBAHHMSI
MJJaMEHH HWOHAMM HaTpus, Kalusid U Kajablus (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB),  HUCCIEJOBaHUE  aM(POTEPHBIX  CBOMCTB  THUAPOKCHIA
AJTIOMUHUS U TUAPOKCHJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxxHenreMeTauIbl U UX COCIMHEHUS.

XuMHUS U OKpPY:KaoLas cpeaa

BemectBa 1 matepuanbl B MOBCEAHEBHOM XW3HM 4YeOBeKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUECKUX peakiuil B ObITy. [lepBas momolrs npu
XAMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXarollell cpeabl (mpeaenbHas JOMyCTHUMAas
KOHIIEHTpalus BeniecTs, nainee — [1JIK). Ponp xuMum B pelieHnH 3K0JI0THYECKUX
npooiem.

Xumuueckuii IKCnepumenm:



u3ydeHue oOpasioB MaTepuaaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMUMEPHBIC
MaTepualbl).

Mescnpeomemnoie ceazu Peanuszayua mexncnpeomemusix ceas3eil npu u3yyeHuu
xumuu 6 9 Kiacce ocywecmenaemcsa uepe3 UCHONb30BAHUE KAK 00ujux
eCmecmeeHHO-HAYYHbIX  NOHAMUN, MAK U  NOHAMUI,  AGIAANOUUXCS
CUCHEMHBIMU 0113 OMOETIbHBIX NPEOMENn 08 eCHecnEeHHO--HaAYYHO20 UUKA.
OO1Me ecTeCTBEeHHO-HAYUYHbIE MOHATHS: HAy4YHbIA (PaKT, TUIIOTE3a, 3aKOH,

TEOpHs, aHalu3, CHHTE3, KIacCUPUKalUs, TEPUOAUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICIHPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: marepusi, aToM, 3JIEKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKIUJI,
U30TOIIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsii, MPOBOIHUKH,
HOJIyIPOBOJHUKH, JUAJIEKTPUKU, (OTORIEMEHT, BEUIECTBO, TENIO, O0BEM,
arperaTHoe  COCTOSSHME  BEIECTBA, Tra3,  pacTBOpP,  PacTBOPUMOCTb,
KpUCTAIUIMYECKass pemETKa, CIUIaBbl, (U3MYECKHE BEIMYWHBI, CIUHUIIBI
U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, TNIaHETHhI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocunTes, apixaHue, ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIE
y0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPANbl, TOPHBIE MOPOBI,
MOJIC3HBIE HCKOTIaeMbIe, TOTLITUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBI IO
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs TOCTUTalOTCS B XOJ€ OOy4YeHHUs] XMMHUHM B €IUHCTBE Y4eOHOH U
BOCIUTATEILHON  JIESITEIBHOCTH B COOTBETCTBHUM C  TPAJAUIIMOHHBIMHU
POCCUNCKUMHU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU,
OPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOITO3HAHUSI, CAMOPA3BUTHSI U COI[UATM3AIMN O0YyHYarOITUXCSl.

JIndHOCTHBIE ~ pe3yibTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYAIOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOUW TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAIlUU U
pacIIMpEeHUE OIbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpUOTHYECKOT0 BOCITUTAHUSA:

LIEHHOCTHOI'O OTHOILICHUS K OTEUYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY W HAYYHOMY HACIEWI0, TTOHUMAaHHS 3HAYEHUS XUMHYECKOMN
HAyKW B KU3HU COBPEMEHHOI'O OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHpopMaliiel O TMEepellOBbIX JIOCTMKEHHSX M OTKPBITUAX MHUPOBOM U
OTEUYECTBEHHOW XMMMHH, 3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOICTBE
MUpa 1 00111eCTBa;

2) rPasKAaHCKOT0 BOCTIMTAHUS

MPEACTABICHUS] O COLMAIBHBIX HOpPMAaxX M IMpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOW U JIPYTUX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTU K Pa3sHOOOPa3HOM COBMECTHOM AESTEIBbHOCTH TpHU
BBITIOJTHEHUU YYEOHBIX, MO3HABATEIBHBIX 3aJ]1a4, BBHITIOJTHEHUH XUMHYECKUX
DKCIIEPUMEHTOB, CO3JIaHUU y4eOHBIX MIPOEKTOB, CTpEMJICHUS K
B3aMMOIIOHUMAHHWIO W B3aMMOTIOMOIIM B IPOIIECCE ITOM yueOHOU NesTEIHHOCTH,
TOTOBHOCTH OILICHMBAaTh CBOE TNOBEAEHHWE W TMOCTYIIKM CBOUX TOBapUIIEH C
MO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE MPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEaKiluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTaBJISIIOLIWE
OCHOBY ISl IOHUMAaHHMS CYIITHOCTH HAyYHOW KapTHUHBI MUPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJBI, B3aUMOCBS3SAX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUM B O3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTUBBI, HAIIPABJIECHHBIE HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMMBIE I OOBSICHEHHS HAOJI0/IaeMbIX MPOIECCOB U SIBICHHM,



M03HABATENIbHOM, MHPOPMAIMOHHON U YUTATENbCKOW KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOW pPa0OThI ¢ y4YEeOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYPON, JOCTYNMHBIMU TEXHUYECKUMHU CPEACTBAMU HHOOPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHUI0O M MO3HAHUIO, JTI0003HATEIHLHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOU
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPAaBIIEHHOCTH U YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) opMupoBaHHA KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 370POBBIM 00pa3 >KW3HH, OCO3HAHHE TOCIEIACTBUN U
HEMpUSTUE BPEAHBIX NPUBBIUEK (YNOTPEOJEHUS aJKOTONs, HAPKOTUKOB,
KypeHUs1), HEOOXOJUMOCTH COOIIOZICHUS TIPaBUJI 0€30MaCHOCTH TIPU OOpaIlleHUH
CXUMHUYECKUMU BEIIECTBAMHU B OBITY U pEAIbHOM JKU3HU;

5) TpyA0OBOT0 BOCTIMTAHHSA:

MHTEpEC K MPAKTUYECKOMY H3Yy4YEHHUIO mNpodeccuil u Tpyla pazaudyHOTO
poaa, yBaXeHUE K TPYAY W pe3yibTaTaM TPYAOBOHN JEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHWUWA MO XUMHUHU, OCO3HAHHBLIN BBIOOP
WHIUBUIYAIbHOM  TPAaeKTOPUU  MPOAOKEHUS  O0pa3oBaHUsA C  y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX MHTEPECOB U
noTpeOHOCTEM, ycmemHol MnpodhecCUOHAIBHON JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTh aJalTUPOBAThCA B MpodeccHoHaIbHOM
cpene;

6) 3K0JIOrHYecKOro BOCIIUTAHMSA:

HKOJIOTUYECKHU 11€JIECO00pa3HOe OTHOIIEHUWE K MPUPOJIEC KaK HCTOYHUKY
JKW3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHM S, MIOHUMAHUE [IEHHOCTHU 3JJ0POBOTO U
Oe3omacHoro oOpa3a KH3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTHU COOJIOJCHUS
npaBuJl O€30MAaCHOrO TMOBEACHUS MNpH pabdoTe ¢ BEIIeCTBAaMU, a TaKXKe B
CUTYaIUAX,yTPOXKAIOIIUX 3[I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, TOTydyaeMble MPU U3YYCHUH XUMHH, IS
pelIeHus1 3aJa4, CBA3AHHBIX C OKPYXKAIOLIEW MPUPOSHOM Cpedaou, A
MOBBIIMICHUS YPOBHS DKOJOTHYECKON KYJIbTYPhl, OCO3HAaHUS TJI00ATHHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM U MyTeH UX perieHus mocpeiCTBOM METOI0B
XUMHH, SKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATbCSA WM B
[M03HABATEIbHOW, KOMMYHUKATUBHON U COLMAIIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe wmeranpeaMeTHBIX PE3YyJIbTATOB BBIACISIIOT 3HAYHMMBbIC IS
(bopMHpOBaHKS MUPOBO33PEHUSI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHS,



MIPUHITUT, TUIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOPHIC
UCITOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MpEIMeTax W TMO3BOJSIOT Ha
OCHOBE 3HAaHUW U3 HOTUX MpeaAMETOB (PopMUpOBaTh MPEACTABICHHE O
[EJOCTHOM Hay4yHOW KapTHMHE MHpa, U YyHHUBEpCaIbHbIC YyueOHBbIE IeHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), KOTOPHIE 00CCTICUNBAIOT
dbopMHpOBaHHE TOTOBHOCTH K  CaMOCTOSITEIPHOMY  IIAHUPOBAHUIO |
OCYILECTBJICHUIO YUYECOHONAEATETLHOCTH.

Ilo3naBaTebHbIE YHHUBepcaJbHbIe yueOHbIe

nercreusiba3zoBble Jornueckue 1eMCTBUSA:

YMEHHUSI UCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUN (BBLACISATh UX XapaKTEPHBIE
NPU3HAKK, YCTAaHABIMBATH B3aUMOCBS3b C JAPYTUMH MOHSATUSMH), UCIIOJIb30BaTh
MOHATHS 11 OOBSICHEHUSI OT/ACNBbHBIX (PAaKTOB U SIBICHHM, BRIOUPATh OCHOBAHUS
U KPUTEPUU JJIs1 KJIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHil,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3Yy4YECHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOTHH),
JeJaTh BBIBOJBI U 3aKIIFOYEHNS;

yMEHUE TNPUMEHSATh B Mpollecce IMO3HAHUA TMOHATUA (NPEIMETHbIE U
METaNpeIMETHBIE), CHUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIU, MHCIOJb3yeMbIE B
XUMUH, TPeoOpa30oBbIBATH IIHPOKO MPUMEHSIEMbIE B XUMHH MOJICJIbHbBIC
MPEJCTABICHUS — XUMUYECKHUM 3HAaK (CUMBOJI 3JIEMEHTA), XuMU4ueckas popmyra u
ypaBHEHUE XUMHUYECKOM peakIuu — MpH PEHICHHH Yy4eOHO-MO3HaBATEIbHBIX
3a/a4, C Y4ETOM 3TUX MOJEIbHBIX MPEACTABICHUI BBISIBISATh U XapaKTEPU30BaTh
CYIIECTBEHHbIC TPU3HAKU H3YyYa€MBbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMUYECKUX  pEakiMii, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYHMHHO-
CJIE€ICTBEHHBIE CBSI3M UIPOTUBOPEUHUS B U3yHAEMBbIX NMPOLECCAX U SBJIICHUSIX.

ba3zoBble ucciegoBare/ibCKie 1eHCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHWA, a TaKkXKe B KaueCTBE OCHOBBI Il (POPMUPOBAHUSI THUIOTE3BI IIO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa MO IJIAHUPOBAHWIO, OPTraHU3alUU WU TPOBEICHUIO
YYEHUYECKUX OKCIIEPUMEHTOB, YyMEHHE HaOJrodaTh 3a XOJOM IMpollecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €0 pe3yJbTar, (OPMYJIHPOBATH O0OOIICHUS U
BBIBOJIbI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITa, HCCICAOBAHUS, COCTABIATH
OTuéT O MpoAeNIaHHOM paboTe.

Pab6ora c unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3JIMYHBIX BUAOB U (POpM MPEACTABICHHUS, TTOJTYYaeMYI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAS JINTEPATypa XUMHUUYECKOTO COJIEpKaHUSI, CIIPABOYHBIE



nocobust, pecypcsl MHTepHeTa), KpUTUYECKH OILEHUBATh MPOTHBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

yMEHUE MPUMEHSTh Pa3jIM4HbIe METOJbl U 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIOJTHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a7a4 ONPEACNEHHOTO TUIIA, MPUOOPETEHHNE OMBITA B
o0JacTd WCMOJIb30BaHUSA HH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHUH,
OBIIQZICHUE KYyJNbTYpOH AaKTUBHOTO WCIOJB30BAHUSA PA3IUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMAJbHYIO (QOpMYy MpeACTaBICHUS
uHOpMAIMU U WUIIOCTPUPOBATH pEIIaeMble 3a/Jaud HECJIOKHBIMH CXEMaMH,
TUarpaMMamMu,IpyruMu popmamu rpaduky ¥ 1X KOMOWHAIIASMH,

YMEHUE HCIOJb30BaTh M AaHAIM3UPOBATh B Ipolecce YydyeOHOM U
UCCJIeI0BATENBCKON JAEATEIPHOCTH HH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCHOPTa HA COCTOSIHUE OKpY)KAIOIIEeW MPUPOJAHOMN
Cpelbl.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbI€e TelCTBHS:

YMEHHS 3a7aBaTh BOINPOCHI (B XoJe auaiiora U (WIM) AUCKYCCHUM) TIO
CyHIeCTBY  OOCyXKJaeMol  TeMmbl, (OpPMYIUPOBAaTh CBOM  IPEIJIOKCHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/TIOKEHHOM 3a/1a4H;

YMEHUSI TPEACTaBIATh TOJYYCHHBIE  PE3ylbTaThl  [MO3HABATEIHHOU
NESATEIPHOCTY B YCTHBIX M THCbMEHHBIX TEKCTaX; JieJaTh MPE3CHTAIUIO
PE3yIbTATOB BBIOJTHEHUS] XUMHUECKOTO dKCIIEpUMEHTa (J1abOpaTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4eOHOIro COTPYAHUYECTBA CO CBEPCTHHUKAMUB COBMECTHOM
MO3HABATENILHON M HCCIEAOBATENIbCKOM  JEATEIbHOCTH TP pPEUICHUU

BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COINIAaCOBAaHUS
no3utuii (00Cyx1eHrs, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBbID», KOOPIUHAIUS
COBMECTHBIX JECHCTBHUM, OIpPEIEICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI M IPyTHE).

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

YMEHHUE CaMOCTOSITEJIbHO ONPENEsATh LENH JEATebHOCTH, MIaHUPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTD, BBIOMpaTh Hanbosee 2(h(PeKTUBHbBIE CIIOCOOBI pelieHusT YIeOHbBIX U
MO3HABATENIbHBIX 3a7[a4, CAMOCTOSITEJIBHO COCTaBJISATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBIM aJTOPUTM JEUCTBUM IPU BBIIIOJHEHUM 33JaHUN C Y4ETOM
MIOJTyYeHUsS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yJibTaTa 3asBIICHHOW 1€/, YMEHHE
MCIIOJIh30BATh M aHAJTM3UPOBATH KOHTEKCTHI, IPE/IJIaracMbI€ B YCIIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeameTHBIX pPE3yJNbTATOB IO OCBOEHHUIO 00S3aTEIBHOTO



COJIEp>KaHusl, YCTAaHOBJIEHHOTO JaHHOW QenepanbHONl pabodeil MmporpaMMoii,
BBIICIISIFOT: OCBOEHHBIE OOYYAIONIMMUCS HAyYHBIC 3HAHUS, YMEHUS M CIIOCOOBI
NeucTBul, crnenuduueckue Uil MPEeIMETHOM 00J1acTH  «XUMHS», BHJIbBI
JESITEIbHOCTH 10  TOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIpeTalnH,
peo0pa30BaHUIO ¥ TPUMEHEHUIO B PA3IMYHBIX YU€OHBIX M HOBBIX CUTYyAITUSIX.

K koniy oOyuyeHuss B 8 KJjiacce MpeIMETHBbIE pe3yjabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMCHUI:

e  PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOMHAsT W HEOJHOPOJIHASI), BaJIGHTHOCTh, OTHOCHUTEJIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBas
JI0JIsI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIIPHBIA 00BEM, OKCHJI, KHCIIOTA,
OCHOBaHHUE, COJIb, SJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUSA, XUMUYECKas
peakius, Kiaccuukaius peakiuid: peakiiuy COSMHEHMS], PEAKIIMU Pa3JIOKEHUS,
peakiMM 3aMelIeHMs, peakiuu OOMeHa, HK30- U DHJIOTEPMHUECKHE pEeaKIlnH,
TerIoBoi 3G (dEKT peakiuu, SApPO aToMa, JIEKTPOHHBIM CIOW aToma, aTOMHAas
opOuTanb, paanyc aroMa, XHUMHUYECKas CBs3b, IMOJSpHAS W HENoJspHas
KOBAJICHTHAs CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, AHUOH, PACTBOP, MaccoBasi 10Js
BelecTBa (IIPOLICHTHAsE KOHIIEHTpAIKs) B paCTBOPE;

. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
IPUMEHSTH 3TH MOHSTHUS IIPU ONKCAHUU BEIIECTB U UX MIPEBPALICHUN;

. UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsi COCTaBJIeHHs (Dopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM;

. OTNpENeNATh  BAJCHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIIMHEHUSX, CTEMEHb OKHCICHUS DJIEMEHTOB B OWHAPHBIX COEIWHEHUSX,
MPUHAICKHOCTH BEIIECTB K OMpeIeIEHHOMY KJIacCy COeAMHEHUH 110 hopMyriam,
BUJI XHUMHYECKOM CBSI3M (KOBAJIGHTHAsI W HWOHHAs) B HEOPTaHUYECKUX
COCIMHECHUSAX;

e  packpsiBaTh cMmbIciH Ilepuommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJUYECKOW  3aBUCHUMOCTA  CBOMCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJIOXKEHHS B lleproanyueckor cucTeMe, 3aKOHOB
COXpaHEHHsSI MACChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-- MOJIEKYJISIPHOTO
y4E€HUs, 3aKOHa ABOTajipo;

e  ONHKCHIBATh W XapakTepuszoBaTh Tabmuunyro (opmy llepuomnyeckoit
CHUCTEMbl XUMUUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «TJaBHAs noarpynna (A-
rpynmna)» u «mobounas noarpynmna (b-rpymma)», maneie u OoyblIve MEPUOJIBI,
COOTHOCUTh O00O3Ha4YeHHs, KOTOpble HMeroTca B Tabnuue «llepuonnueckas
cucremMa xuMuueckux odnemeHtoB J[. WM. MengeneeBay ¢  YUCIOBBIMHU
XapaKTepUCTHUKAMH CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij



A1pa, 00I1Iee YUCIIO AIEKTPOHOBU PACIIPEACTICHUE UX 110 SJICKTPOHHBIM CIOSM);

e  Kiaccu(uUUPOBATh  XUMHYECKHE  DJJEMEHTHl,  HEOPraHUYECKHUE
BEIIECTBA, XUMHUECKHUE PEaKINH (TI0 YUCTY M COCTaBy yYacCTBYIOIIMX B PEaKIUU
BEIIECTB, M0 TEIIOBOMY 3D PeKTy);

e  XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX KJIACCOB, IOATBEPXkAAsl OIUCAaHUE MPUMEPAMH MOJIEKYJSPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

e  IIPOTHO3MPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTU IIPOTEKAaHUS XUMUUECKUX NIPEBPAICHUN B
Pa3IMYHBIX yCIOBHSIX;

e  BBIUHCIATH OTHOCHTEIBHYIO MOJEKYISIPHYIO H MOJSIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JEMEHTa Mo (opMmyse COEeIMHEHU,
MacCOBYIO JIOJII0 BEILECTBAa B PacTBOPE, MPOBOJIUTH Pacd€Tbl MO YPaBHEHUIO
XUMHUYECKOHN peaKlnu;

e  TPHUMEHSTh OCHOBHBIC ONEpPAlMH MBICIUTEIPHON JCSITEIbHOCTH —
aHaliM3 W CHUHTE3, CpaBHEHHUE, 000OIIEHUE, CUCTEeMAaTH3AIMIO, KiacCU(]UKaIHIO,
BBISIBJICHUE TPUYMHHO--CJIEJICTBEHHBIX CBSI3€M — Ui U3YYEHHUs CBOMCTB BEIIECTB
U XHMHUYECKUX pEakUud, eCTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUSI —
HAONIO/IEHUE, W3MEpPEHHEe, MOJCIUPOBaHNUE, DJKCHEPUMEHT (peaNbHbIl W
MBICJICHHBIN );

. CIeAOBaTh IpPAaBWIAM  IIOJB30BAHUS XMMHYECKOM TMOCYAOW |
1abopaTopHbIM 000PYAOBAHUEM, A TAK)KE MPaBUIIaM OOpPAILEHUS C BELIECTBAMU B
COOTBETCTBUM C HMHCTPYKLMSIMH IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHYECKHX
OMBITOB MO TMOJYYEHUI0O M COOMpaHUIO Ta3000pa3HbIX BewIEeCTB (BOAOpOaa M
KHCIJIOpPOJa), MPUTOTOBJIEHUIO PAaCTBOPOB C OMNpPEAENIEHHOW MAacCOBOM JoJiel
pacTBOPEHHOTO  BEIIECTBA, IUIAHMPOBaTb M IPOBOAUTH  XUMHUYECKHE
HKCIIEPUMEHTHI 110 PACMO3HABAHUIO PACTBOPOB IIENOUEH M KHUCIOT C MOMOIIbIO
MHJUKATOPOB (JaKMyC, (PeHONPTaNCHH, METUIIOPAHK U IPYTHUE).

K xoniy oOydyenus B 9 kJjiacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Y O0YUAIOITUXCS YMEHHIA:

e  PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSTHNA: XUMHYECKHMA
AJIEMEHT, aTOM, MOJIEKYyJla, MOH, KaTHOH, aHHOH, IPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, BAJCHTHOCTb, OJEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKas pPeaKlns, XUMHUYECKas CBs3b, TEIJIOBOW A(D(PEKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, PacTBOP, AIEKTPOIUTHI, HEIJCKTPOIUTHI, dIIEKTPOIUTUYECKAS
AUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa, KaTajlu3aTrop, XHUMHYECKOe
paBHOBecHe, 0OpaTUMbIE U



HEOOpaTUMBbIE  pEaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKInu,
OKHCJIUTENIb, BOCCTAHOBUTENIb, OKHUCJIECHHE W BOCCTAHOBIICHHUE, AJUIOTPONUS,
aMoTepHOCTh, XMMHUYECKass CBs3b (KOBAJCHTHAs, HWOHHAs, METaJUITMYecKas),
KpUCTAJUIMYECKasl PeIE€TKa, KOPPO3Usi METAIJIOB, CIJIaBbl, CKOPOCTh XMMUUYECKOM
peaxkumu, npeaeabHo qonycrumas konuentpauus [1JIK Bemiectsa;

. WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX IOHATHUH U
MPUMEHSATH 3TU OHSATHS IIPU ONIMCAHUU BEIIECTB U X MPEBPAICHUM;

. UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJUKY JUISI COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

. ONpPENEATh BAJICHTHOCTb M  CTEINEHb OKHUCJIEHUS XUMHYECKHX
3JIEMEHTOB B COCIWHEHMSX PAa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COCAMHEHHM Mo QopMyinaMm, BHJI XHUMHYECKOW CBSI3U
(KoBaJeHTHAs, MOHHASI, METAJUTMYECKAsl) B HEOPTaHUYECKUX COCIIUHEHUSIX, 3apsiT
MOHA TI0 XUMHYECKON ¢opmylie, XapakTep Ccpelbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCIMHEHUM, THUMN KPUCTALNIMYECKOW PEETKH KOHKPETHOIO
BEILIECTBA;

. packpbiBaTh cMbIca I[lepuomamyeckoro 3akona . M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHWMAHHUE: OMUCHIBATH M XapaKTEpPU30BaTh TAOIUUYHYIO
dbopmy Ilepruoauyeckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3jiMuyaTh MOHATHS
«riaBHas noarpymnmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpyrrma)y», Mansie
U OOJbIIME TIEPHUOJBI, COOTHOCUTH OO0OO3HAYEHMS, KOTOpPhIE HMEIOTCA B
NEPUOUYECKON TabiuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMUUYECKUX DJIEMEHTOB (COCTaB M 3apsj slpa, OO0IIee YUCIO DJIECKTPOHOB M
pacrpeiesieHue UX M0 JIEKTPOHHBIM CJI0SIM), OOBSICHATH O0IIINE 3aKOHOMEPHOCTH
B U3MEHCHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHMU B MpeAeaax MaJlblX IIEPUOI0B
Y TJIABHBIX MOATrPYIIL C YYETOM CTPOEHHUS X AaTOMOB;

. KIacCu(UIMPOBaTh  XMMHYECKHE  DJIEMEHTHI,  HEOPraHUYECKUE
BEILIECTBA, XUMHUYECKHUE PEaKIUU (M0 YUCTY U COCTABY YUaCTBYIOUIUX B PEaKIIUU
BEILIECTB, IO TerioBoMy 3(h(ekTy, MO0 HU3MEHEHHUIO CTENEHEeW OKUCIICHUS
XUMHUYECKHUX DJIEMECHTOB);

. XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CHEIUPUICCKUE XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE NPUMEpPAMU
MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIM;

. COCTaBJISITb YPABHEHUS DIECKTPOJIUTUYECKOM AUCCOUMALMU KHUCIIOT,
LIEJIOYEN M COJIEM, TOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUs PEAKUUU HOHHOTO
oOMeHa, ypaBHEHHUS PEaKIIHi, MOATBEPKAAIONINX CYIIECTBOBAHUE TeHETHUYECKOM
CBSI3M MEK/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

e pACKpBIBaTh CYIIHOCTb OKHUCJIWTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUU
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIUi;



e  MPOTHO3MPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MO>KHOCTH MPOTEKAHUSI XUMHUUECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX;

e  BBIUHCIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO M MOJSPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJII0 XMMHMYECKOTO 3JEMEHTa MO (QopMyjie COEAUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJIUTH PAcU€Thl MO YPAaBHEHUIO
XUMHUYECKOU pEeaKInu;

. coOMrofaTh MpaBuja  MOJIb30BAHHUA  XHMHUYECKOM  TOCYAOH W
71ab0paTopHbIM 000pPYIOBAaHUEM, a TaKXKE IpaBHJia OOpAIlEHHs C BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKLUMSMH [0 BBINOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKUX
ONBITOB IO IOJIYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BEUIECTB (aMMHaKa U
YIJIEKUCIIOTO Ta3a);

e  TMPOBOAMTH pEAKIMH, [OATBEPKIAIOIMINE KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX BEILECTB: PACIO3HABATh OINBITHBIM MYyTEM XJIOPUA-, OPOMUI-, HOIAHI-,
KapOoHaT-, hocdat-, CUIMKaT-, CyabhaT-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHHUS U
WOHBl HM3yYEHHBIX METaJUIOB, TMPHUCYTCTBYIONIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BELIECTB;

e  TPHUMEHATh OCHOBHBIC OIEpPAlMH MBICIUTEIFHON JCSITEIbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHHE, OOO0OIICHUE, CHUCTEeMaTU3AINIO, BBISIBJICHUE
OPUYUHHO-CJIEICTBEHHBIX CBSI3éW — JJI1 M3yYEHUs CBOMCTB BELIECTB U
XUMHUYECKUX PEaKLUi, €eCTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOJI0/ICHUE,
U3MEPEHHE, MOACIIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICICHHBIN ).



TEMATHYECKOE

INJIAHUPOBAHHNES KJIACC
Kosaun4vecTBO 4acos
Ne HaunmeHnoBaHmue pa3iesioB u DJIeKTPOHHBbIEe (L1 (ppoBbIE)
KonTposbHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonayajibHble XUMUYECKUE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [JOK
' MPAKTHYECKOM IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
BemectBa 1 xumnueckue bu6nmunorexa [IOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHelimme npeacTaBuTe I HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopoa. [lonsitue 5 0 0 bubnuotexa [JOK
' 00 oKkcuIax https://m.edsoo.ru/7f41837¢c
29 Bognopon.Ilonstue o kucnorax 8 0 1 bu6muoreka LIOK
' ¥ COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa [JOK
' OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB [I. . MenaesneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIINH




[lepuonuueckuii 3aK0H U

31 IIepnoanueckas cucrema 7 bubmumoreka IIOK
XHUMUYECKHX daeMenToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHne aToma
XuMHuecKas CBS3b.

3.2 OKHUCIIUTEITBHO- 8 bubmorexa [TOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIbHBIC PEAKITUH
bubmuoreka [JOK
Hroro no pasxeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [OK
https://m.edso0.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KoJsmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Konrpoabnsie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nes 1. BemmiecTBO M XMMH4YeCKHe peaKuu
11 [loBTOpEeHME U yriaybieHue 3HaHUH 5 1 0 bubnuoreka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnunorexa [IOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEKTPONUTHYECKAas TUCCOLUALIUS. 3 1 1 bubnunoreka [IOK
' XUMHUYECKUE peakliMu B pacTBOpPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeraJiIbl 1 UX COeTUHEHUS
51 OO6m1ast XxapaKTEPUCTHUKA XUMUYECKUX 4 0 1 bubnunoreka [IOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO6m1ast xapaKTEPUCTHUKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmbl. Cepa u e€ 6 0 0 bubnmorexa [IOK
' ' https://m.edso0.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTEpPUCTHKA XUMHUYECKUX
2.3 anemeHToB VA-rpynnsl. A30T, pochop u ux 7 0 1 bubmorexa [TOK
' PYIHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapaKTepUCTHUKA XUMHUIECKIX
24 snmeMeHTOB [VA-rpymmnel. Yriepon u 8 1 2 Bubmorexa OK
' . PYHHB: P https://m.eds00.ru/7f41a636
KPEMHUH M WX COCTMHCHUS




Uroro no pazaeny

25

Paszgea 3. Merajiibl ¥ X COCUHEHHUA

. bu6mmoreka [JOK
31 Obmwe cBoiicTBa METaMI0B 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiiime MeTaiisl 1 UX COEIUHEHUSA 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus 4 oKpy:Kamouias cpeaa
4.1 BemecTBa 1 MaTepHainl B 3)KU3HU YEJIOBEKaA 3 bubmorexa HOK
' e P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A.,
AxrmmonepHoe o6rmiecTBo «M3marenbeTBo «lIpocBemenue»

» Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon WU.I'., Cnagkos C.A.,
AxrmmonepHoe o6rmiecTBo «M3marenbeTBo «lIpocBemenue»

tabauiel: [lepuoaudeckas cucteMa xuMuueckux amemeHToB 1. M. Menaeneena,

Ta6HI/I]_Ia pPaCcTBOPUMOCTH, Z)JIGKTpOXI/IMI/ILIGCKI/Iﬁ pAax HAIIPSAKCHUAMCTAJIOB

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-yPOBEHb. -
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Mertoaunueckoe-nocooue-aist-yunrens.pdf

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

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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