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MNOACHUTEJIBHAS 3AIINCKA
Opranuzanus mpernojaBaHust yY4eOHOro mpeaMmera «XHUMHUS» Ha YpPOBHE OCHOBHOTO(HIIH
cpenHero) obmero oopazoBanus B 2024/2025 yueOHOM TOAY OCYIIECTBISETCS B COOTBETCTBUU
CO CJIeIYIOIIMMH HOPMATUBHO-TIPAaBOBBIMH aKTaMHU:
— ®enepanbHbiii 3aKk0H OT 29 nmekabps 2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Denepauuny;
— @enepanbHbIl  TOCYAAPCTBEHHBIH 00pa30BATENbHBIM CTaHAAPT OCHOBHOTO  OOIIEro
obpazoBanus (yTB. mpukazom Munnpocsemenus Poccun ot 31 mas 2021 1. Ne 287) (manee —
OI'oC O00);
— @epgepasbHBIi  TOCYAApCTBEHHBIM 00pa30BaTENbHBIM  CTaHIAPT CpPEAHEro OOIIero
oOpazoBanus (yTB. npukazoM MunoOpHayku Poccum ot 17 mag 2012 r. Ne 413) (nanee —
OIr'oC COO0);
— npuka3z Munnpocsemenus: Poccuu ot 12 aBrycra 2022 r. No 732 «O BHECEHUU U3MEHEHUN B
(denepanbHBIN roCyJapCTBEHHBIN 00pa30BaTENbHBINA CTAaHAAPT CPEJAHEro 001Iero oopa3oBaHus,
YTBEP)KIEHHBIN TpuKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit deneparyu ot
17 mast 2012 r. No 413»);
— epnepanpHas oOpaszoBaTelnbHasi MpPOrpaMMa OCHOBHOTO oOmero ooOpazoBaHusi (yTB.
npukazom Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 370) (nanee — @OIT OO0);
— denepanbHas 00pa3oBaTeIbHas MPOrpaMMa cpeaHero oomero oopazoBanus (yTB. MPUKA30M
Munnpocsemenus Poccun ot 18 mast 2023 r. Ne 371) (nanee — @OII COO);
— ®DepgepanbHas pabouas mporpamMma OCHOBHOTO 0OIIero obpa3zoBaHUs yueOHOro mHpeaMmeTa
«Xumus» (0a30BbIi U yriyonénuneiii yposun) (nanee — GPIT O00);
— ODenepanpHas pabouasi mporpaMma cpemHero oomero odpa3oBaHus y4eOHOrO HpeaMeTa
«Xumust» (06a30BbIi 1 yray0onéunsiii ypoBan) (nanee — @PIT COO);
— npuka3 Munnpocsemenus Poccun ot 21 despans 2024 r. Ne 119 «O BHeceHnH M3MeHEHUI
B npuiiokeHust Ne 1 u Ne 2 k npukasy Munucrepcta npocsemieHusi Poccuiickoit ®@enepannu
or 21 centsaOpsa 2022 r. Ne 858 «OO0 yrBepxkaeHuM (¢eaepanbHOro MepedHs y4eOHMKOB,
JIOTIYIIIEHHBIX K UCIIOJIB30BAHUIO NIPU PeaIN3alUi UMEIOIINX IOCYAapCTBEHHYIO AKKPEAUTALIUIO
00pa30oBaTeNbHBIX MPOrpaMM HAayaJlbHOTO OOIEro, OCHOBHOI'O OOILEro, CpeaHero oOIero
o0pa3oBaHMsl OpraHU3alUsSMU, OCYLIECTBIISIIOIIMMHU 00pa30BaTEeNbHYIO JIEATENbHOCTh U
YCTAHOBJIEHUS MPEAEIbHOTO CPOKa UCIOJIb30BAaHUS UCKIIOYEHHBIX Y4€OHUKOBY». JIOKYMEHTBI
npencraBlieHbl Ha moprane «EnuHoe comepkanue obuiero oopasoanusi» (https://edsoo.ru/) B
paznenax «HopmaTuBHBIE JTOKYMEHTBI» (https://edsoo.ru/normativnye-dokumenty/) u
«Paboune mporpammsen» (https://edsoo.ru/rabochie-programmy/).

[TporpammMa o XMMHH Ha YpOBHE OCHOBHOT'O 0OOIIIeT0 00pa30oBaHuUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHON NPOrpaMMbl OCHOBHOTO
oOmiero oOpaszoBanusi, npeacraBieHHbIx B PI'OC OOO, a Takke Ha OCHOBE (eaepanbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YYETOM KOHUEMNIMH MPErnojaBaHus y4eOHOTo IMpeaMera
«Xumus» B 00pazoBaTeNbHbIX opranuzanusax Poccuiickoit dexepanun.

[TporpamMa mo XuUMHUHM Ja€T TOpeACTaBICHHE O IesaX, oOmeill crpareruun oOydeHwus,
BOCIIMUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, YCTaHaBIMBAECT
00s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBAeT paclpelesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3JesiaM U TEMaM MPOTrpaMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO

2



npoliecca, BO3paCTHBIX 0COOEHHOCTEW 00YyJaroIuXCsl, ONpeeseT BO3MOXKHOCTH IpeaMeTa is
peanu3anyuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
Ha YpOBHE LeNel H3ydyeHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIbHOM
JeSITEIbHOCTH 00YUaroIIErocs 10 OCBOCHUIO YYEOHOT0 COEPKaHMSL.

3HaHUEe XUMHUH CIY)KUT OCHOBOMW U1 (DOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIErocs, ero
NpECTaBICHUN O MAaTePHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUECH
IPEICTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B IPUPOJE, O MYTAX
pelieHuss [00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, TUILEBON U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM M camMopa3BUTHS U (OpMHUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 001Iel U (YHKLIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yYarouInxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  yueOHOH  JEeSATENbHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
npodecCuoHaIbHOMN 1S TeIbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MIPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00Y4arOLINXCS;

crocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJarouuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHM O00€CleYMBaIOTCS CHelM(UKON colepkaHus
y4eOHOro npeaMeTa, KOTOpbIM SIBJIETCS NEeJaroruyeckd aJalTHPOBAHHBIM OTPaKEHHEM
0a30BOI HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIMUMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHI XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa cozaep:kaHMsl MPOTrpaMMbl MO XMMHHU c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxona kK e€ mzydeHuro. CopepiaHHe CKJIQJbIBAETCSI U3 CHUCTEMBbl MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHYECKUX NPEICTAaBICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBIEHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHMSA PACCMAaTPUBAIOTCS HAa OCHOBE OSMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASL (YHKIMU OOBACHEHHS W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTHUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHUs] N3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHUIO TNPEACTABIECHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHON IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xummun



MPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW W3 paHee M3YUYEHHBIX YYE€OHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 kinaccel» u «Pusuka. 7 Kjace.

[Tpu u3yueHnHn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAyKH KaK
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYNHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS TP U3YYEHHUH BEIECTB U XUMUYECKUX peaKkluil, B
dbopMUPOBAaHUM U DPA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHUH B Y4eOHO-
MIO3HABATEIILHOM U y4eOHO-MCCIIE0BATEIBCKOM 1A TEbHOCTH, OCBOCHUH MPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BEIIECTBAMHU B [TIOBCEIHEBHOM KU3HHU.

Ilpu u3yuenuu xumuu Ha ypoeHe OCHOGHO20 00u4e20 00PA306AHUA 8ANCHOE 3HAUEHUE
npuoopenu makue yenu, KaK:

— (opMmupoBaHUE WHTEIICKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PELIEHUM, CIIOCOOHOM aganTHpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEeHHS Ha CHCTEMaTH4ecKoe MpuoOIIeHrne O00ydJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(OpMHPYIOITIM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HoOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBCHHO-HAYYHONW TPAMOTHOCTH, B TOM
Yuclie YMEHHM OOBSICHATh M OLIGHWBATH SABIICHUS OKPYXAIOMIETO MHpA, WCIOJb3Yys 3HAHHS U
OTBIT, TOJYYECHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX TMpPU pElIeHUH MnpobdieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

— (opmupoBaHue y 00y4yaronuxcs ryMaHUCTHUECKUX OTHOILIEHHM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYZAOBON JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHOU
Cpensl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AajJbHENUIIero 00yueHus.

OO61iee yuCio 4acoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanms, cocTaBiseT 136 dacoB: B § kiacce — 68 vacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INIPOI'PAMMBI 10 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pE3yNbTaThl OCBOSHUS TPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUS
JIOCTUTAIOTCS B XOJIe 00yUYEHUsI XUMHUU B €TMHCTBE Y4€OHOW M BOCIIUTATEIHLHOMN JEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU U  JIYXOBHO-



HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE NpPaBUIAMU M HOpPMAaMM IOBEICHUS U
CIOCOOCTBYIOT MPOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN 00YJIarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALUH M PACHIMPEHHME OIbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIeINI0, NOHUMAaHMs 3HAa4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHHUSIX M OTKPBITUAX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IPEJCTAaBICHNU O COLMUAIBHBIX HOpPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00111eCTBEHHO MOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPH BBIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHMS K
B3aMMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B TPOIIECCE ITOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHIECTBE M  XMMHYECKOW  PEaKIWy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
IOHUMaHMs  CYIIHOCTM HAy4yHOM KAapTHHbl MHpa, HPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aUMOCBA3AX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMWY B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEoOXoAuMBble Ul OOBSCHEHHS HaOMI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KyJIbTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHOMN pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHUIO, IPOCKTHONW M HCCIEN0BATEIbCKON JEATEIIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAINpaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIBTYPBI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKM3HU, OCO3HAHME TIOCJIEACTBUH U HENpPUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojs, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBmi 0€30MacHOCTH TpU OOpamleHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peabHOMN
KHU3HH,

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpeC K MPAaKTUIECKOMY M3YYCHHUIO Mpodeccuii M Tpyaa pa3ImaHOTO pojia, YBaKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOHW NEATENFHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAIBHOW TPAaeKTOPUHU
IPOJOJDKEHU 00pa30BaHUS C YUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,



OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOodecCHOHATLHON NEATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK MCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYALIUAX, YIPOXKAIOIINX 3J0POBbIO U KU3HU JIIOICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYECHUH XUMHH, IS PeIleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHOM CPENOH, ISl MOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYPBI, OCO3HAHUS TJI00ATFHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM M IMyTeH MX peIieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC I (HOPMHPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUN, TUHOoTe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MHpa, U YHUBEPCAIbHBIEC Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NEATEIbHOCTH.

IMo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBble joruyeckue AeicTBuUs:

YMEHHsI HCHOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHUM 3HAHUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TOHSTHSIMH), UCIIOIH30BATh TIOHATHS T OOBSICHEHUS
OTJICNbHBIX (DAKTOB W SIBJICHWU, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KJIACCH(PUKAITUN
XUMHUYECKHX BEIIECTB M XMMHUECKUX PEaKIUi, yCTaHABIUBATh MPUIMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMH U3YUEHUs, CTPOUTH JIOTUUECKUE PACCYX ACHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIC,
10 aHAJIOTHH ), JCJIaTh BBIBOJBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHSTH B MPOIecCe TO3HAHMS IMOHATHS (MPEAMETHBIC W METalpeMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHYeckass (GopMylia W ypaBHEHHUE XUMHYECKOH pEakIMu — TPU PEIICHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/Ja4, C YYETOM OTHX MOJCIBHBIX TPEJCTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaEeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHBIE CBSI3U U
MIPOTHUBOPEYHS B M3ydaeMBIX IIPOIECCaX U SBICHHSIX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE WHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MPHOOpPETEHUE OIBITa TO IIAHUPOBAHUIO, OPTaHHW3AIMH M TPOBEIACHHUIO yYCHUYCCKHX
HKCMIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIeCcca, CAMOCTOSTEIbHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O IIPOICIIaHHOM padoTe.



Patora ¢ unopmaunmeii:

yMEHHUE BBIOUPATh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH()OPMAIHIO PA3TMUHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblE I[0coOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3alPOCHI MPH TIOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIbHBIX 3a7a4
OIpesieNIEHHOr0 TUIa, MPUOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HMH()OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIZICHUE KYIbTYpPOH aKTUBHOI'O MCIIOJb30BaHMs PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpenCTaBICHUS
uHPOpPMALMM U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHUE HCMOIb30BaTh U aHAIU3UPOBaTh B IIpoliecce y4yeOHOM M HCCien0BaTeIbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUpOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

yMEHHUs 3aJaBaTh BOIpPOCHl (B Xoie nauajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIMpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3y/IbTaThl I03HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh [PE3CHTALUI0 PpPe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIEpUMeHTa (Ja00paTOPHOTO OMbBITA, JTA0OPATOPHOW PAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX IpoOjeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/ieJIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHME CaMOCTOATEIbHO ONPENENATh 1NN JeSATeNIbHOCTH, MJIAaHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaThb W MpPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO3HaBaTelIbHBIX  3ajady,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAIOKEHHBIH alropuT™M ACUCTBUM NpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4€TOM IIOJIy4eHHs HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, TPETIaraéMble B YCIIOBUH 3a/laHUM.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 10 OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUSA,
YCTAaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0yyarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeiicTBUH, cnenuduyeckue At
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAlNU, TPE0OPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYaLIUSX.

K konny oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYJa, XUMUUYECKHUM

JJIEMEHT, NPOCTOE BEIIECTBO, CIOXXHOE BELIECTBO, CMeCh (OJHOpOAHAs U
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HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass MO XUMHUYECKOIO
JJIEMEHTAa B COCIMHEHHH, MOJSIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakus, Kiaccuduxanus
peaKUMii: peaky COeANHEHMs], peaKMK Pa3I0KEeHUs, PEAKIIUU 3aMEILEHHsI, peaKI1H
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIUIOBON 3((EKT peakuuu, sApo aToma,
AJIEKTPOHHBIA CJOW aroMa, aTOMHas OpOUTallb, PagUyC aroMa, XUMHUYECKas CBS3b,
HOJISIpHAst M HENOoJsIpHas KOBaJEHTHas CBA3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBast 10J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WIIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMMYECKHX MOHATHA U NPUMEHATh 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIS COCTaBICHHMS (OpMyd BELIECTB U
YpaBHEHUI XMMHYECKUX PEAKIIUN;

OIpeNieNIATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSAX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMM 1o QopmyrnaMm, BHJ XUMHUYECKOM CBSI3U
(KOBaJIGHTHAasl U MOHHAs) B HEOPraHUUECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHUMaHHE MNEePUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHMX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;

ONHUCBIBaTh M XapakTepusoBaTh TabauuHyro ¢opmy Ilepuonuueckoil cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh IOHATUS «JIaBHas noarpymnna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble U OonblMe NEPHOAbI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKMX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee YHUCIO JJIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAHUE TPUMEpPaMHM  MOJIEKYJSPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAaCCU(UKALMIO, BBISBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JUIsl M3YYEHHs CBOMCTB BEIIECTB M XUMHUYECKHX PEaKLIUH,
€CTeCTBEHHO-Hay4YHbIE = METOJbl  TO3HaHUs  —  HaAONMIOJAeHue,  HM3MEpeHHue,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);



e cCleloBaTh MpaBWjIaM T[IOJIb30BAHHMS XHMHYECKOW TOCYAOH ©  J1a0OpaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH TI0 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO
U coOupaHuio ra3o00pa3HBIX BEHIECTB (BOJOPOJA W KHCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OMpeneIEHHON MacCOBOM J0Jeil pacTBOPEHHOIO BEIIECTBA, MIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYeH U
KHCJIOT C IOMOIIBIO0 MHIMKATOPOB (JIaKMyc, GeHON(PTaTCHH, METUIOPAHXK U APYTHe).

K koHiy o0y4enus B 9 kJjiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, ITPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas peakius, XUMHUYEecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKIUh HOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pEaKIIUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUU,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AIJIOTPONHs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOpPPO3Hs
METAIIJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOH pEakiuu, MpeleibHO OMyCTUMAas
koHneHnTpauus [1JIK BemnecTna;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHYECKHX MOHSTHA W TPUMEHSTH 3TH
MOHSITHS IIPH OMUCAHUH BEIECTB U UX MPEBPAIICHUL;

® ICMOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JMJIs COCTaBlieHUS (GOpMyNn BEILIECTB H
YpaBHEHUN XUMHUYECKUX PEaKLU;

® OmpeleNisiTh BAJGHTHOCTb U CTEMEHb OKHUCICHUS XHUMHUYECKUX DJIEMEHTOB B
COEIMHEHUSAX PaA3JIMYHOIO COCTaBa, MPHUHAAJIEC)KHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIACCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJUInYecKas) B HEOPraHMYeCKUX COEJUHEHUSAX, 3apsii HMOHAa MO XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbIch [leprnoguueckoro 3akona /. 1. MenaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHME: ONHUCHIBATh U XapaKTepHU30BaTh TabunuHyo ¢opmy llepuoanueckoit
CUCTEMBl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJ1aBHas mnoArpynmna (A-
rpynna)» u «mobounas moarpymmna (b-rpymma)», mameie U OGONbIINE MEPUOJIBI,
COOTHOCUTHb 0003HAu€HHs, KOTOpble HUMEIOTCd B IEpUOJUYECKOW Tabiuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CJIO0AM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJieNax MalbIX IEPUOI0OB U TJIABHBIX HNOAIPYNI C YYETOM CTPOECHHS
UX aTOMOB;

e Kjaccu(UUUpPOBaTh XMMUYECKHE IJIEMEHTHI, HEOPraHWUYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3¢ exTy, M0 U3MEHEHUIO CTENeHEeW OKHUCICHHSI XUMUYECKUX JIEMEHTOB);



XapakTepu3oBaTh (ONMUCHIBaTh) OOHIME W crHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX M CIIOKHBIX BEILECTB, MOATBEPKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHMS DJICKTPOIMTUYECKON TUCCOLMALUMU KUCIIOT, LIEJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKJY BeElLleCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IIOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX PEeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUs, BO3MOKHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B PAa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTA 10 (hopMyJie COEJMHEHNUs, MAaCCOBYIO JI0JIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM PEaKIUK;

coOuoiaTh MpaBWja I0JIb30BAaHUS XMUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opynoBaHUEM, a TAaKKe IpaBHia OOpalICHHS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, IMOATBEPKAAIOIINE KAaY€CTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THAPOKCHUA-UOHBI, KATHOHbBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPIAaHMYECKUX BEILECTB;
IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHOM JEATEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEMATH3allhi0, BBIABICHUE MPUUMHHO-CIIEACTBEHHbIX
CBA3€M — JUI1 M3Y4YECHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWs — HaAOJIOJAEHHE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).
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COILEPKAHUE OBYUYEHUSA

8 KVIACC

ITepBoHavajbHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HaykK. Tenma u
BeniecTBa. Dus3nueckue CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MMo3HaHus B XUMuu. Yuctele BemecTBa U cmecu. CriocoObl pa3zieneHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX DJIEMEHTOB.
[TpocThie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBHAsA aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIApHas
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEAMHEHHH.

KonunuectBo BemectBa. Monb. MoisipHas macca. B3auMocBsA3b KoJIMYecTBa, Macchl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rel mo popmysiaM XUMHUYECKUX COEIUHEHHH.

duznyeckue M XMMHYECKHE SBICHMSA. XHMMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakiuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMMYECKOW MOCYJ0W, MpaBUiIaMu pabOThl B J1a0OpaToOpuu M NMpHEMaMHU
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIIKe, KUIIEHHUE M KOHJEHCAllUs BOJbI) U XUMHUUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) sIBIeHUH, HabIoaeHe
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWS XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHue ruapokcuna meau (1) npu
HarpeBaHuu, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme cmnoco6oB
pas3jielieHuss CMeced: ¢ MOMOINBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMNA,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHON COJM, HaONIOJIEHHE U ONMCaHHE
pe3y/bTaTOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHUE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMEeHT M IpPOCTOE BELIECTBO.
Haxoxnenue kucinopona B npupoze, Gpuznyeckue U XMMHUYECKHe CBOMCTBA (peaklui TOPEHMUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
OpOMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIH
KHCIIOpOJa.

TemoBoil 3(exT XuMHUUECKOW peakiuu, TEePMOXMMHUYECKHE YpaBHEHHUS, 5K30- H
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B IPUPOE,
buznyeckrue 1 XuMHUYeCKre CBOMCTBA, IPUMEHEHHE, ClIocoObI omyueHus. Kucnors! u comu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boxa kak pactBopurens. PactBopbl. Hacklennsie u
HEHACBILIECHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10 BEIIECTBA B
pactBope. XUMHYeckue cBoiicTBa Bojabl. OcHOBaHUSA. Poib pacTBOpOB B MpUPOJIE U B KU3HU
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yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcuapl. Kitaccupukarus OKCHUAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuii. PU3HMYECKHME M XUMUYECKUE CBOWCTBA OCHOBaHWH. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XuMudeckue cpoiictBa coieil. [lonyuenue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE€ M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAOMIOJEHHE B3aUMOJACHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIEC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkomepuognas u miauHHONEpuoAHas ¢opmbl [lepronndeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX AJIeMEHTOB [lepuoandeckoil CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIIIIaM U MEPUOIAM.
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3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METAVIOB U HEMETauIOB, B3aUMOJCHCTBUE THIPOKCHUIA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H NPU U3YYEHUH XUMHUHU B 8 KJIAcCe OCYLIECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
ABJIAIOIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJIEHUE,  HIKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUs, KOCMOC, ILIAHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasl peaKlusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoi cucteMe U CTpOEHHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TeIIoBOMYy 3(p(dekTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakiusx. [lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.
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OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHUE YpaBHEHHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C PA3IUYHBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHUM 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakiMud Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CIOKHBIX BEIISCTB (XJIOpHaa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C MOMOINBIO KAaYeCTBEHHBIX PEaKIMii Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHMe M XMMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBIIUIEHHOIO croco0a MojydyeHust cepHoi KuciotThbl. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHueckue cpoiictBa. Kpyrosopot azora B nmpupoje. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHYECKHME CBoOiicTBa (0OmIMe Kak MpeAcTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
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ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriiepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl. Vcmosnb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HeQTb), HNPOAYKTHl HUX IepepadOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHalibl: KepaMHuKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOJIoJIeHuEe MpHU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W W3ydeHHEe MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yuIepeHa, O3HAKOMJIGHHE C MPOIECCOM aACOpOIMM PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl W M3y4YeHHE NPU3HAKOB HUX MPOTEKAaHHs, O3HAKOMJIEHHE C TMPOIyKIHen
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.
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MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreMe Xxumuuyeckux emeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crnocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHUE UX aTOMOB, HaxXOXEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[llenouyHo3emenbHbICE METAUIbl MarHul M Kalbluil: mosioxkenue B Ilepuommueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B llepuomgmyeckoil cucrteMe xumuyeckux syemeHToB 1. M.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrtemMe xumuyeckux osiementoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE C O0Opa3llaMd METa/UIOB M CIUIaBOB, HMX (PU3MYECKHMMH CBONCTBaMHU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIlecca TOPEHHs Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHHE W ONMCAHKUE TPOILIECCOB OKPANIMBAHKS TUIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B MOBCEJHEBHOM KM3HU YellOBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHnu 3K0JIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).
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Meosricnpeomemmnie ceasu

Peanmu3zanus MeXMIpeMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 9 KJacce OCYIIECTBIISCTCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SIBIISTFOIIMXCSI CHCTEMHBIMU JIJIS1 OT/ICIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHSTHS: HAYYHbIH (akT, TUIOTe3a, 3aKOH, TEopus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUsi,  MEePUOJUYHOCTh,  HAOIMIOJEHWE,  IKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPUAIIHI.

®wusuka: Martepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPalMOaKTUBHOCTh, MOJICKYJa, OSJICKTPUYCCKHHA 3apsl, MPOBOJHHUKH, ITOJYIPOBOIHUKH,
JVBJICKTPUKHY, (DOTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSHHME BEIIECTBA, Tas,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUIMYECKAs PEMIETKA, CIJIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buomnorusi: dotocunTtes, npixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC YIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IOJC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanun KosuundecTBo yacoB Ilnanupyemblie 00pa3oBaTe/ibHbIE Pe3yJbTATHI H3yYeHUs pa3ena  JJeKTPOHHbIE
Ne e pa3ieJioB U (TMYHOCTHBIE, (undposbie)
n/n  Tem Kourp.  Tpaxr. MeTanpeaMeTHbIe, TpeIMeTHbIE) o0pa3oBaTe/bHBI
MPOrpaMmabl Beero paboTel | paboThi e pecypchl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHSA
PackpbIBaTh CMBICT U3y4aeMbIX OHATUN. PacKpbIBaTh pOJb XMMUU B
MIPUPOJIE U )KU3HU YEJIOBEKA, €€ CBS3b C IPYTUMU HayKaMH.
Pa3nuuare yucThie BEleCTBa U CMECH; OJTHOPOJIHBIE U
HEOJIHOPO/AHbIE cMecH. Paznuuate ¢u3nueckrue u XuMUYecKue
aBieHus. Cle10BaTh alrOpUTMaM UCIOJIb30BAHUS
AKCIIEPUMEHTAJIbHBIX METOJ0B — HAOIIOJCHHS U SKCIIEPUMEHTA.
Xumus — HabmtoiaTe 1 onuceIBaTh 00BEKTHI IPU MPOBEACHUH JEMOHCTpALUi
BaXkHasi 00J1acTh 1 J1aOOpaTOPHBIX OIBITOB MO U3YYEHHUIO (PU3NYECKUX CBOMCTB
€CTECTBO3HAHUSA BELIECTB, CIIOCOOOB pa3jenenus cmeceil BemecTs. [IpoBoanuTth bubmorexa [JOK
1.1 . 5 2 . . https://m.edsoo.ru/7
Y TIPAaKTHYECKON XMMUYECKUH SKCIIEPUMEHT TP pa3/IelieHuH cMece (Ha mpumMepe £41837¢
JESATEIBHOCTH OYHUCTKH [TOBApEHHOH COJIN) B XOJI€ MPaKTHUECKOU paboThl Ne 2. -
4eJI0BEKa CrnenoBath paBuIaM NOJb30BaHUs XMMHUYECKOH ITOCY 101 U
n1a0opaTOpHBIM 000pyIOBaHUEM, A TAKXKE MIPaBUIaM OOpaLIeHUs C
XUMHUYECKHMH BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUEH MpU
BBITNIOJTHEHUH MTpakTudeckoi padoTsl Ne 1. BeicTpanBath
pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
uH(pOopMaLKIo U3 yueOHMKA U CIIPAaBOYHBIX MAaTEPHUATIOB, FPAMOTHO
HCITOJIB30BaTh N3yUYEHHBIN MOHATUIHBIN arapaT Kypca XUMHAH
BemectBa n OnpenensTh NPU3HAKK XUMUYECKUX PEAKIIUM, YCIOBUS X Bbubnuorexa LIOK
1.2 XUMHYECKHE 15 1 nporekanus. OOBSICHATH CYIIHOCTh (PU3NYECKUX U XUMHUIECKUX https://m.edsoo.ru/7
peaxIn SIBIICHUH C TOYKH 3PCHHSI aTOMHO-MOJICKYJIIPHOTO YUCHHSI. f41837c
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Hroro no pazgeny

20

KnaccugunupoBars XuMu4ecknue peakiuu (1o YUCIy U COCTaBy
pearupyromux u odbpasyromuxcs BemiectB). CoctaBisaTs Gpopmysbt
OMHAPHBIX BEIIECTB MO BAJICHTHOCTU U OMPEENISITh BAICHTHOCTH 110
dopmynam BemiecTB. PaccTaBiarh ko3 HULIMEHTH B ypaBHEHUSAX
XUMHUYECKHX peakiuii. HabmonaTe 1 onuceiBaTh 00bEKTHI IpU
MPOBEICHUH JIEMOHCTPAIMH U JIAOOPATOPHBIX OMBITOB. [IpoBOAUTH
BBIYUCIICHUS 110 (POpPMyJIaM XUMHUYECKUX COCTUHEHUHN U ypaBHEHUAM
XUMHUYECKHUX peakiuuid. [I[puMeHsTh ecTeCTBEHHO- HayYHbIE METO/IbI
[I03HAHUA (B TOM UYHMCIIe HA0JII0IEHNE, MOJIEIINPOBAHNE, SKCIIEPUMEHT
Y OCHOBHBIE ONE€palliy MBICIUTEIbHON JEATENIbHOCTH (CpaBHEHUE,
kiaccudukanus) BeictpanBaTh pa3BEpHYTHIE MUCHbMEHHBIC  YCTHBIC
OTBETHI C ONIOPOI Ha HHGOPMAIUIO U3 YUeOHMKA U CTIPABOYHBIX
MaTepHuaoB, FPAMOTHO UCIOJIb30BaTh U3YUEHHBIN MOHATUUHBIN
amnmnapar Kypca XUMUH

2.1

Bo3zayx.
Kucnopon.
[Tonsitue 06
OKCHgax

Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelECTB

Hcnonp30BaTh XMMUUYECKYIO CUMBOJIUKY /ISl COCTaBICHUS POPMYJT
BEIIIECTB, MOJICKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKIUN C
y4acTUEM KUCIOpoJa. XapaKTepu30BaTh (OMHUCHIBATh) COCTAB
BO3/yXa, pU3ndeckre U XMMHUECKHEe CBOMCTBA KUCIOPOAA, CIIOCOOBI
€ro MoJy4YeHUs], IPUMEHEHHE U 3HAaYCHHE B PUPOJIEC U KU3HU
YCJIOBCKA. CpaBHI/IBaTB pCakiun ropCHUA U MEAJICHHOTO OKUCIJICHUA.
OOBICHATD CYIIHOCTBH 3KOJIOTHYCCKUX HpO6J’I€M, CBA3AHHBIX C
3arpsisHeHHEM Bo3ayxa. CremoBaTh mpaBuiaM 0€30macHoOM paboTH B
1abopaTOpUH MPHU UCIIOIH30BAHUN XUMUYECKOHN TIOCYBI
000pyoBaHus, a TaKKe MpaBUiIaM 00palleHus ¢ TOPIOYUMU
BeriecTBamu. [I1aHUPOBATH M OCYIIECTBIATH HA TIPAKTHKE
XUMHYECKHE YKCIIEPUMEHTHI, POBOIUTH HAOTIOACHUS, AETIaTh

bu6mmoreka [JOK
https://m.edsoo.ru/7
f41837c
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2.2

Bonopon.Ilons
THE O KUCIOTaX
U COJIAX

8

BBIBOJIBI 10 PE3YyJIbTaTaM SKCIIEPUMEHTA IIPU IIPOBEICHUU
71a00paTOPHBIX OIBITOB U MPAKTUYECKON paboThl. Berunciars
KOJINYECTBO BELIECTBA, 00bEM rasa no ¢popmyinaM. Y4acTBOBaTh B
COBMECTHOM paboTe B rpymie. BoicTpauBarh pa3BépHyThIE
IUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH(OPMALIHIO U3
y4eOHHUKa U CIPAaBOYHBIX MAaTEPHUAIIOB, FPAMOTHO HCIIOJIb30BaTh
W3Y4YEHHBIN NOHATUMHBIN alapaTr Kypca XUMHUH.

PackpeiBaTh CMBICT H3y4aeMbIX MOHATHI U TPUMEHSATH 3TH MOHSATHS
IIPY OMMCAHUU CBOMCTB BEILIECTB U MX MPEBPALCHHIA.
XapakTepu30oBaTh (ONMUCHIBATh) (PU3MUECKHE U XUMUYECKUE CBOWCTBA
BOJIOPOJIa, CITIOCOOBI ero moirydeHus1, mpuMeHeHue. Cooupars npubdop
JUISL TIOJTy4eHHs Boiopoia. Mcronb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTaBIICHUSI (POPMYIT BEIIECTB, MOJIEKYJISIPHBIX YPABHEHHI
XAMHYECKHUX PEAKIUK ¢ yYaCTUEM BOJIOPOAA. BEIUMCHATE MOJIIPHYIO
Maccy BeIIeCTB; KOIMYECTBO BelecTBa, 00BEM raza, Maccy
BelecTBa; [[poBOANTH pacy€Thl O ypaBHEHUSIM XUMUYECKHUX
peaxiuii: Konu4yecTBa, 00bEMa, MacChl BEIIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCe peareHTOB WK MPOYKTOB PEAKIUH.
CrnenoBath mpaBuiiaM 6€30MacHO# paboThI B 1ab0paTopuu mpu
MCIOJIb30BaHNU XUMUYECKOM MOCY/bl U 000pYyI0BaHUS, a TAKKE
IpaBuiiaM oOpallleHusi C TOPIOYNMU BEIIECTBAMHU B OBITY.
HJ'IaHI/IPOBaTB N OCYHICCTBJIATH HA MPAKTUKE XUMUYCCKUE
SKCIICPUMCHTBI, TIPOBOANTH Ha6J'IIO,ZIeHI/I${, AeJ1aTb BBIBOIBI 11O
pe3ynbTaTaM 3KCIIepUMEHTa. Y 4acTBOBATh B COBMECTHOU paboTe B
rpyIre.

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837c

2.3

Bona.
PacTtBOpHI.
ITonsTHe 00
OCHOBAHHMSIX

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHSTh 3TH ITOHATHS
IIPU ONMCAHUM CBOMCTB BEUIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (pU3NUEeCcKre U XMMHUECKHUE CBOMCTBA BOJbI, €€
POJIb KaK pacTBOPUTEIIS B IPUPOAHBIX Iporeccax. CocTaBisATh

bu6mmoreka [JOK
https://m.edsoo.ru/7
f41837c
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YpaBHEHHSI XUMHUYECKHX peakiuii ¢ yuactueM BoJbl. OOBICHATH
CYIITHOCTb SKOJIOTMUECKUX MPOOJIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOJHBIX BOJ, CIOCOOBI OYUCTKHU BOJIBI OT MpUMECE, MEPHI I10
oxpaHe BOJ| OT 3arps3HeHus. [InanupoBaTh 1 OCyIIECTBIATH Ha
MPAKTUKE XUMUYECKUE SKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA PU TPOBEICHUH
71a060PATOPHBIX OMBITOB M MPAKTUUYECKON paboThl. CiieqoBaTh
npaBuiIaM 0€301acHOM paboTHI B 1TaOOPATOPHH MTPH UCTIOIH30BAHUHT
XUMHYECKON TOCYbl M 000pynoBanus. [IpoBOIUTE BEIUMCIICHUS C
NPUMEHEHHEM TIOHSTHS «MacCoBast I0Jsl BELIECTBA B PACTBOPEY.
BricTpauBath pa3BEpHYThIE MUCEMEHHBIE U YCTHBIE OTBETHI C OMIOPOA
Ha MHPOPMAIMIO U3 yUYeOHHKA U CIIPABOYHBIX MaTepUaIoOB, TPAMOTHO
MCIOJIb30BaTh U3YUEHHBIN MOHATHIHBIN amnmapaT Kypca XUMUH.

2.4

OcHOBHBIE
KJIaCCHI
HEOPraHUYECKHU
X COeIMHEHNH

11

KnaccugumupoBars n3ydaemple BEIIECTBA 10 COCTABY U CBOWCTBAM.
CoctaBisaTb popMyIbl OKCHIOB, KMCIIOT, OCHOBAaHHM, cojel u
Ha3bIBaTh MX 10 MEXAYHapOAHON HOMEHKIaType. [Ipornozuposars
CBOMCTBA BEIIECTB HA OCHOBE OOIINX XUMHUECKUX CBOWCTB
U3YyUYEHHBIX KJIACCOB/TPYIII BEIECTB, K KOTOPHIM OHU OTHOCSITCA.
CocTaBisTh MOJIEKYJISIPHBIE YPABHEHMSI pEAKLINI, WIITOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA U CITOCOOBI MOJTyUYEHHUS BELIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAK)KE MOATBEP)KIAIOIIUX FEHETUUECKYIO
B3aMMOCBSA3b MKy HUMU. [[pON3BOAUTH BHIYMCIECHUS 110
YpaBHEHUSM XUMHUECKHUX peakiuil. [ImanupoBath u oCyniecTBIATh
Ha MPaKTHKEe XUMUYECKHE HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHNUS,
JIENIaTh BBIBOJIBI 110 pe3y/IbTaTaM IKCIIEPUMEHTA IPU ITPOBEICHUHN
71a00paTOPHBIX OIBITOB M MPAKTUYECKUX padboT. CrienoBaTh
npaBuiiaM 6e30MacHOi paboThl B 1a0OpaTOPHH MPU UCTIOIb30BAHUU
XUMHUYECKON Tocyibl M 00opyaoBanus. BeicTpanBath pa3BépHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha HHGOPMAIUIO U3

bu6nmoreka [JOK
https://m.edsoo.ru/7
f41837c
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y4eOHMKA U CIIPABOYHBIX MAaT€pUaAJIOB, TPAMOTHO HUCIIOIb30BAThH
M3yYCHHBIN MOHATUUHBIN anmnapar Kypca XMMUU

Hroro no pazgeny

30

Crpoenue aToMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

Paznea 3. Ilepnoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 31eMeHToB /. . MenaesieeBa.

3.1

3.2

[Tepnonuuecku
W 3aKOH U
[Tepnoguuecka
s CHCTEeMa
XUMHYECKHUX
31eMeHTOB /I,
n.
Menpaeneena.
Crpoenue
aToMa

XuMuueckas
CBSA3b.
OKHCIMTENIBHO-
BOCCTaHOBUTEb
HBIE peaKIuu

PackpbIBaTh CMBICIT MEPUOJUYECKOTO 3aKOHA. OTUCHIBATH CTPOEHUE
tabnuiel «llepuonuueckas cucrema xuMuueckux siaemeHToB JI. 1.
MenneneeBa». MonenupoBaTb CTPOCHUE aTOMA, SHEPTreTUYECKUX
YPOBHEH U MOAYPOBHEN ITPU OMOILIY PUCYHKOB, 3JIEKTPOHHBIX
KoH(Urypauuii u anekrpoHHorpapuyeckux Gopmyn. [loscHATh
buznyecKuil CMBICI MOPSIIKOBOIO HOMEpa, HOMEPOB MIEpUOa U
IPYIIIBI 3JIEMEHTA. XapaKTepUu30BaTh XUMUUYECKHUE SJIEMEHTHI IEPBBIX
TPEX MEPUOAOB, KAIHM, KAJIBLIUI U UX COEAMHEHUS 10 MOJO0KEHUIO B
[Tepuonunueckoii cucreme [I.1. MenneneeBa. O0BACHITH 00IITHE
3aKOHOMEPHOCTH B U3BMEHEHUU CBONCTB XMMHUYECKUX DJIEMEHTOB
(M3MEHEeHHEe PaJuyCcoOB aTOMOB, JIEKTPOOTPUIIATEIILHOCTH,
BaJICHTHOCTH) M UX COCTMHEHHUH B TIpeJieaX MaJIbIX MEPUOO0B U
[JIABHBIX MOATPYIII ¢ YUETOM CTPOCHHUS KX aTOMOB; Y 4acTBOBAaTh B
COBMECTHOH paboTe B mape win rpymnme. BeicTpanBarh pa3BépHYThIE
MUChMEHHBIC U YCTHBIE OTBETHI C ONOPOi Ha HHPOPMAITUIO U3
yueOHUKa U IPYTrUX UCTOYHUKOB, B TOM uncie MHTepHeTa.

PackpsIBaTh cMBICT U3yd4aeMbIX TOHATUH. OnIpenensT BUJ
XUMHUYECKOH CBSI3U B COEIMHEHNHU. MOIEIMpPOBaTh CTPOCHHE
MOJIEKYJI IIPH MIOMOIIM PUCYHKOB, MOJEIIEH, JIEKTPOHHBIX U
CTPYKTYpPHBIX (opmyit. Mcroiabp30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJIEHUS (POPMYII BEIIECTB, SJEKTPOHHOTO OajlaHCa PeaKIUi.
OnpenensiTh cTENEeHb OKUCIEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB 10
dbopmysaM U COCTaBIATH (OPMYITbI OWHAPHBIX COCAMHEHUH 110

bu6mmoreka [IOK
https://m.edsoo.ru/7
f41837¢c

bu6mmorexa [IOK
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Hroro no pasaceiny

PesepBHOE Bpems

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

15

68

CTEMEHU OKUCIICHUS aTOMOB XUMHYECKUX 3JIEMEHTOB. OnpeesnsTh
OKHCITUTEh M BOCCTAHOBHTEIb. PaccTaBiisaTh KO3 UIIUCHTHI B
CXEMax MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
METO/IOM 3JICKTPOHHOTO OanaHca. HabmonaTh XUMHUYECKHUE OTBITHI
10 TIJIaHy, aHAJIU3UPOBATh U JeaaTh BbiBObI. Mcnonb3oBath MKT
JUISL CO3JaHus MOJIeJIed, TOATOTOBKY MPE3E€HTALlUM, JJOKIAaI0B 110
TeMe. BoicTpanBath pa3BEpHYThIC MMCHbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha HH(pOPMAIUIO U3 YIeOHHUKA U APYTHX UCTOYHUKOB, B TOM
yucne MurepHera.

bubmuorexa [JOK
https://m.edsoo.ru/7
f41837c
bubmuorexa [JOK
https://m.edsoo.ru/7
f41837c
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9 KJIACC

KouunyecTBO 4acoB Ilnanupyembie 00pa3oBaTesibHbIE Pe3yJbTATHI H3yYeHUS DJIeKTPOHHbIE
HaunmeHnoBanme
Ne pa3aesa (IMYHOCTHDIE, (undposbie)
pa3aesioB U TeM Kont Moakr
n/n Beero p- PaKT. MeTanpeaMeTHbIe, IpeIMeTHbIE) o0pa3oBaTejibH
IMporpaMmmMmabl padoThl | padoThI
ble pecypchl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peakuuu
XapakTepru30BaTh XUMUUECKUE JIEMEHTHI IEPBBIX TPEX
MIEPUOJIOB, KaJIUs U KaJIbLUS 110 UX IOJIOKEHUIO B
Ilepuonnueckoi cucreme J{. 1. Menneneena.
Knaccudunuposars 1 Ha3pIBaTh HEOPraHUUECKHE BEIIECTBA
[ToBTOpenue u M3Y4YEHHBIX KJ1accoB. ONMUCHIBaTh 00IIME XUMUYECKHE CBOMCTBA Eus
. noinoTexa
yriayOneHue BEILIECTB Pa3JIMYHBIX KJIACCOB, OATBEPKAATh CBOMCTBA OK
11 3HaHUN OCHOBHBIX 5 1 IIpUMEpPaMU MOJIEKYJIIPHBIX YPABHEHUN XUMUYECKUX PEAKIIUN. ﬁt lim.ed /
. . ps://m.eds00.ru
pas3znenoB Kypca 8 OnpenensiTb BUJ XMMHUYECKOH CBSI3U U THUI KPUCTAITTMYECKON 2412636
KJjacca pem€Tky BemecTsa. [IporHo3upoBaTs CBOWCTBA BELIECTB B
3aBHCHMOCTH OT UX CTpOeHus. BricTpanBaTh pa3BEpHYyTHIE
MIUCHbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha MH(OPMALIHIO U3
y4eOHHKa U CTIPAaBOYHBIX MaTepPHaIOB, TPAMOTHO UCIOJIb30BaTh
M3Y4YEHHBIN MIOHATUMHBIN alllapaT Kypca XUMHUH.
PackpbiBaTh CMBICI N3y4aeMbIX MOHATUI U IPUMEHSTH 3TH
MIOHSTHSI IPU ONMCAHUU CBOWCTB BEIIECTB U WX MPEBpAILIEHUH.
KnaccuduimpoBars XUMHUYECKHE PEAKIIMH 110 PA3TUIHBIM
OcHoBHbIE bubnuoreka
IIpU3HaKaM. Y CTaHaBIMBAaTh 3aBUCHMOCTb CKOPOCTHU
3aKOHOMEPHOCTH . HOK
1.2 4 XUMHUYECKON peakuy OT pa3InyHbIX (PaKTOPOB.
XUMHUYECKUX https://m.edsoo.ru/
. IIporHo3upoBaTh BO3MOKHOCTH TPOTEKAHNUS XUMHUUECKHUX
peaxuui 7412636

MPEBPAILICHUH B PA3JIMYHBIX YCIOBUAX. ONpenensiTh
OoKucIuTeNb U BoccTanoButenb B OBP. CocTaBnsTh
ANEKTPOHHBIN OanaHc peakuuu. [Ipon3BOaUTH BEIYHCIECHUS IO
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1.3

DNEKTPOIUTHYECK
asi IMCCOIMAITUS.
XUMHYECKHE
peakuuu B
pacTBopax

XMMHAYECKHM ypaBHEHUSAM. Y4acTBOBATh B COBMECTHOM paboTe
B Iape WiM rpymme. BeicTpanBath pa3BépHyThIe MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OpMaLHIO U3 yueOHUKaA U
CIPAaBOYHBIX MAaTEPHAIIOB, PAMOTHO KCIIOJIb30BATh N3YYECHHBII
MOHATUMHBIN anmapar Kypca XUMHUHU.

PackpsIBaTh CMBICT M3y4acMBbIX ITOHATUM, @ TAKKE CMBICI
TEOPHUH NIEKTPOIUTUUECKOH nTucconuanuu. OObSICHATh
IIPUYMHBI 3JIEKTPOIIPOBOAHOCTH BOJHBIX PAaCTBOPOB BEILIECTB,
pas3nuyath ciadble U CUIIbHBIE IEKTPOIUThL. COCTaBIAThH
YPaBHEHUS JUCCOLUALMH KUCIIOT, IEN0YEH U COJIEH, ITOJIHBIE U
COKpalIEHHbIE HOHHBIE YPABHEHMSI XUMUYECKUX PEAKIIUM
HMOHHOI0 00MEHa, KpaTK1e NOHHBIE YPAaBHEHUS IIPOCTHIX
peakiuii Tuapon3a coieil. XapakTepu3oBaTh 00IHe
XMMHUYECKHE CBOICTBA BEILIECTB PA3JIMYHBIX KJIACCOB HA OCHOBE
TEOPHUU JIEKTPOJIUTHYECKON TUCCOLMALINN; TOATBEPKIATh
CBOICTBA MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHUN
XMMHMYECKHUX peaKkIMi. Pemarey skcriepuMeHTaabHbIe 3aJa4y 110
teme. [ImaHupoBaTh ¥ OCYHIECTBIIATH Ha IPAKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, IPOBOIUTH HAOIIOICHNUS, 1€1aTh BBIBO/IBI 110
pe3ysibTaTaM 3KCIepUMEHTa MpU IPOBEAEHUH Ja00PaTOPHBIX
OTIBITOB U MpaKkTH4eCcKuX padot. CienoBaTh NpaBuiiaM
6e3omacHoil paboThl B 1a00PATOPUU MTPHU UCIIOJIB30BAHUU
XUMHUYECKOH mocyibl 1 06opyaoBanus. [IpoBoauts
BBIYHCIIEHUS 110 XUMUUYECKUM YpaBHEHUSAM. Y UaCTBOBATh B
COBMECTHOH paboT B mape wiu rpymnne. BeicTpanBats
pa3BEpPHYTHIE MNCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
uHpOpMaIHIO U3 yueOHUKA U IPYTUX UCTOYHUKOB
uHpopmanuu, B ToM uyncie MHrepHeTa.

bubmmorexa
HOK
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Hroro no pazgeny

Paznen 2. HeMeTaJJIBI M MNX COeAUHEHHUS

17

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
HEMETAJJIOB U MX COCAMHEHUH B Mpe/esiaX MaJbIX MepHOJI0B U
rIaBHBIX noarpynn [lepuoamyeckoit cucTeMpl XUMUYIECKUX
3JIEMEHTOB C Y4ETOM CTPOCHUS X aTOMOB. XapaKTepHU30BaTh
¢du3nUecKre 1 XMMHUYECKHE CBOMNCTBA MPOCTHIX BEIIECTB
rajJoreHoB (Ha MpUMepe XJI0Pa) U CIOKHBIX BELIECTB

Oo6mas (x;mopoBOIOpOAQ, XJIOPHUAA HATPHUS ), CIOCOOBI X MOTYUYCHUS,
XapaKTEePUCTHKA MIPUMEHEHUE U 3HAYCHUE B MPUPOJIC U KU3HU YEIOBEKA. Bubnuoreka
51 XUMUYECKUX 4 Ornpenenars XJ0pua-UOHBI B pacTBope. [Inanuposars u LIOK
' snemenToB VIIA- OCYILECTBJIATh HA IPAKTUKE XUMHYECKHUE IKCIIEPUMEHTHI, https://m.edsoo.ru/
TPYIIIBL. MIPOBOJINTH HAOIIOJICHHUS, IEaTh BBIBOJIBI 110 PE3yJIbTaTaM 7f412636
l"anorensr AKCIIEPUMEHTA MIPH MPOBEICHUH J1a00OPATOPHBIX OMBITOB U
MpakTU4eckux padot. CrneaoBarh MpaBuiiaM 0€30MacHOM
paboThI B 1a00paTOpUU MPU UCMIOIE30BAHUN XUMUYECKOM
Mocyibl 1 000opyaoBaHus. BeicTpauBaTh pa3BépHYyTHIC
MMUCbMEHHBIE U YCTHBIE OTBETHI C OMOPON Ha MH(OpMAITUIO U3
y4eOHHKA U CITPABOYHBIX MAaTEPUAJIOB, TPAMOTHO MCIIOJIB30BATh
W3y4YEHHBIN OHATUIHBIN allrapaT Kypca XUMHUH.
OOBACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
Obmas aneMeHTOB VIA-Tpynmbsl U X COETUHEHUH ¢ yUETOM CTPOEHUS
XapaKTEPUCTHKA WX aTOMOB. XapaKTepru30BaTh GU3HMIECKUE U XUMHUECKUE Bubnuorexa
59 XAMUYECKHAX 6 CBOICTBA MTPOCTOTO BEIIECTBA CEPHI U €€ COCTMHEHU N IHOK

aneMeHToB VIA-
rpynnsl. Cepa n
€€ COCIMHEHUS

(cepoBoI0pO/Ia, OKCHUJIOB CEPBI, CEPHOU KUCIIOTHI, CYIh(aTOB),
CHOCOOBI X MONyUeHUsl, MPUMEHEHHUE U 3HAUCHUE B TIPUPOJIE
KU3HU YyenoBeka. OnpenensiTe HaIM4YNe cylb(aT-nuoHOB B
pactBope. OOBSICHATH CYITHOCTh DKOJIOTUYECKUX MPOOIIeM,

https://m.edsoo.ru/
7412636
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2.3

O6mmas
XapaKTepUCTHKA
XUMHAYECKUX
anemeHToB VA-
rpynmnsl. A3oT,
dochop n ux
COEIMHEHUS

CBSI3aHHBIX € IIepepaboTKoil coeauHeHui cepbl. [lmanupoBate 1
OCYILIECTBIIATh Ha NPAKTUKE XMMHYECKHE IKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOJICHHUS, 1€1aTh BBIBOJBI 110 pe3yJIbTaTaM
skcnepumenTa. CienoBaTh npaBuiiaM 0e30MacHOi paboThl B
71a00paTOPUU IIPU UCIIOIB30BAHUN XMMHUYECKON TOCYIbI U
obopynoBanus. [Ipon3BOANTE BEIYUCICHHS 10 XUMUYECKHM
ypaBHeHHSM. Vcr1o1b30BaTh MPH BBHIIOJIHEHUH YI€OHBIX
3aJlaHuM TEKCThl y4eOHUKa, CIIpaBOYHbIE MaTepUabl
(ITepuonnueckyro cucreMy XuMudeckux anemenTon /1. 1.
MenpeneeBa, TabnuIly pacCTBOPUMOCTH KUCIIOT, OCHOBaHUMN U
coJIeil B BOJIE, AIICKTPOXUMHUUECKUM sl HAPSAKEHUM
MeTauioB). Mcrnonb30BaTh Npu BHIIOIHEHUN YU€OHBIX 3aJaHUN
U B IIPOLIECCE UCCIIEN0BATENIBCKON AESITEIbHOCTH HAyYHO-
HOIMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COAEpKaHus,
CIIpaBOYHBIE MaTepHallbl, pecypcsl VIHTepHeTa.

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB
351eMeHTOB VA-TpyMIIbl U UX COEAMHEHUH ¢ y4ETOM CTPOCHUS
UX aTOMOB. XapaKTepu30BaTh PU3NUECKUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BELIECTB a30Ta U Gocopa 1 ux
COCIMHEHUH (aMMHaKa, cojied aMMOHUs, a30THON KUCIIOTHI,
HUTpaTOB, okcuaa Gocdopa (V) u pochopHoit KUCTOTHI,
(dbocdaroB), cocoObI X MOIYYCHUS, TIPUMEHEHUE U 3HAYEHNE
B IIPUPOJIE 1 )KU3HU YeoBeka. OnpenensaTe HOHbBI aMMOHUS 1
¢docdaruonsl B pactBope. OOBIACHATH CYIIHOCTh
HKOJIOTHYECKUX MPOOIIEM, CBA3aHHBIX C HAXOKICHUEM
coenHeHui a3ota u pochopa B OKpyxkarolei cperne.
[InanupoBaTh U OCYLIECTBIATH HA MPAKTUKE XUMHUUECKUE
AKCIIEPUMEHTEHI, TPOBOIUTH HAOIIOICHHUS, I€TaTh BBIBOJIBI 110
pe3yabTaTaM 3KCIIEPUMEHTA MPH MTPOBEACHUH JIAO0OPATOPHBIX

Bubinnoreka
1HOK

https://m.edsoo.ru/

7f41a636
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2.4

Oomas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB |VA-
IpyHIbL. YTIepos
U KPEMHMU U UX
COETUHEHUS

OTIBITOB M MpaKTU4YecKoi paboTsl. CiieZ10BaTh MpaBuiiaM
6e30macHoil paboThI B 1a00OPATOPUU MIPHU UCIIOJIB30BAHUU
XUMHUYECKOH nocy bl 1 06opyaoBanus. [IpouzBoauth
BBIYMCIICHHS 10 XUMUYECKUM ypaBHEHUAM. Vcnons30Bars npu
BBITIOJTHEHUH Y4€OHBIX 3aJJaHUM TeKCThI yueOHUKa,
CIIPaBOYHbIE MaTepUabl (IIEPUOIUYECKYIO CUCTEMY
xumuaeckux 3memeHToB [1. . MenneneeBa, Tadiuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIEN B BOJE,
JIEKTPOXUMHUYECKUH PsAJl HAIPSHKEHUN METaJIOB.

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB
aeMeHTOB |V A-rpynmbsl U X COETUHEHUH ¢ yU€TOM CTPOEHUS
UX aTOMOB. XapaKTepHu30BaTh (PU3MUECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB YIIEpoaa U KPEMHUS U UX
COeIMHEHM (OKCUIOB YIIepoAa, YTOJIbHON KUCIOTHI,
KapOOHATOB, OKCH/1a KPEMHUS, KPEMHHEBOM KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI MX MOJIyYeHHs], IPUMEHEHHE U 3HaUCHHE
B IIPUPOJIE U )KU3HU YenoBeka. OObSICHATh MPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE BEILIECTBA — CBOMCTBAa —
IIPUMEHEHHE — Ha IPUMEpaxX COEINHEHUN YriiepoJa U KpEMHUS.
Omnpenenstb KapOOHAT- M CUIIUKAT-UOHBI B paCTBOpE.
OOBSACHATH CYLIHOCTb FKOJIOIMUECKUX MPOOIIEM, CBSI3aHHBIX C
HaXO0XJACHUEM YTJIEKUCIIOTO Ta3a B OKpY Karolleil cpese.
[ToaTBepknaTh 0COOEHHOCTH COCTaBa OPTaHUYECKUX BEILIECTB
IIpUMEpPaMU IIPOCTBIX COEAMHEHNH (METaH, 3TaH, ITUJIEH,
alleTUJICH, 3TAHOJ, TJIMIEPUH, YKCYCHAs KMCIIO0Ta), B3aUMOCBSA3b
HEOPraHMYECKUX COSAUHEHUH yIiiepo/ia U OpraHUUECKUX
BeriecTB. ONUCHIBaTh poJb OEIKOB, )KUPOB U YIIIEBOJOB B
(YHKIIMOHUPOBAHHUU KUBBIX OPraHU3MOB, COCTAB MPUPOJAHBIX
HCTOYHUKOB YIJIEBOJIOPOJIOB, UX POJIb B OBITY U

bubmmoreka
HOK
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IIPOMBIIITIEHHOCTH. [IpOBOIUTE BBIUMCIIEHNS IO YPAaBHEHUAM
XUMHUYECKUX peakuuid. [ImaHupoBaTs 1 OCyIIECTBISTh HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTBI, IPOBOAUTH
HaOJI0/IeHus, IeTIaTh BBIBOBI IO Pe3yJabTaTaM dKCIIEpUMEHTA
IIPH POBEICHUH JTa0OPATOPHBIX OIBITOB U MPAKTUYECKUX
pabot. CrnenoBarh npaBuiaM 0e30MacHON pabOTHI B
1abopaTopuu Py MCIIOJIb30BAHIH XUMUYECKOH TTOCYAbI 1
obopynoBanus. Mcnonap30BaTh NpU BHITOJHEHAN YIEOHBIX
3aJlaHuM TEKCThl y4eOHUKa, CIIpaBOYHbIE MaTepUabl
(ITepuonnueckyro cucreMy XuMudeckux anemenToBn /1. 1.
MenzeneeBa, TabnHIly paCTBOPUMOCTH KUCIIOT, OCHOBaHUN U
CoJIeHl B BOJIE, DIICKTPOXUMHUUECKUN s/l HAPSIAKEHUM
METaJLJIOB).

Hroro no pazgeny

25

Pasznea 3. Merasiibl M HX C

OCAUMHCHUSA

3.1

OO01me cBolcTBa
METaJIIIOB

PaCKpI)IBaTI) CMBICIT U3y4aCMbIX MMOHATUH U IMPUMCHSATD OTHU
IIOHATHUA IIPHU OITMCAHHUN CBOMCTB BCIICCTB U UX HpeBpameHMﬁ.
OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
JIEMEHTOBMETAJUIOB U UX COCTUHEHUH C yUETOM CTPOEHUS UX
aTOMOB. XapaKTepu30BaTh CTPOCHHE METAJIIOB, O0IIHe
¢bu3nyecKkue 1 XUMHUYECKHE CBOMCTBA METAJIIIOB.
XapakTepr3oBaTh 00IIMe CIIOCOOBI MOJIYUYEeHUSI METAIIJIOB.
OmnwuceIBaTh CIOCOOBI 3aIIUTH METAJIIOB OT KOPPO3HH.
CnenoBath npaBuiiaM O6e301acHoi paboThl B 1a00paTopuu Ipu
MCIOJIb30BAaHUU XUMHUYECKOM MOCY/Ibl 1 000pYI0BaHUS.
[Tpon3BOANUTH BEIYMCICHHUS IO YPABHEHUSAM XUMHUUECKUX
peaKIuii, €I OMH U3 PeareéHTOB COJACPKUT MIPUMECH.
VY4acTBOBaTh B COBMECTHOI paboTe B mape UiIH rpyriIe.

bubmmoreka
1HOK
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3.2

Baxxneiimme
METaJUIBI U UX
COeIMHEHUS

16

Hcnonbs30Bath npu BHINOJHEHUH YY€OHBIX 3aaHUN TEKCThI
ydeOHHKa, cripaBouHble MaTepuaisl ([lepuogudeckyro cuctemy
xuMudeckux iemeHToB J. 1. MennaeneeBa, Tabiuiry
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHHH U COJICH B BOJIE,
AJICKTPOXUMHUYCCKHUI PSIJT HAITPSHKEHUN METAIIOB).

OOBACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3JIEMEHTOBMETAIJIOB M X COCAMHEHUH B IpyIIax ¢ y4éToM
CTPOCHHS X aTOMOB. XapaKTepH30BaTh GU3MUCCKHUE U
XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIUIOB M UX
coeMHEeHUH (OKCUI0B, THAPOKCHIIOB, COJICH ), CIOCOOBI UX
MOJTyYCHHUS, TIPUMEHEHUE U 3HAYCHUE B IPUPOJIE U KUIHH
YeJoBeKa. Y CTaHABJIMBATh IPUYNHHOCIIECICTBEHHYIO CBSI3b:
CTPOEHHE BEIECTBA — CBOWCTBA — IMPUMEHEHHE — Ha
MpUMEpax U3y4aeMbIX BeIIeCcTB. Pacmo3HaBaTh ¢ MOMOIIBIO
KayeCTBEHHBIX PEaKIMi HOHBI METAJUIOB: MarHus, KaJabIHs,

amoMuHus, nuHka, xenesa (1) u sxenesa (1), mean (11). Bubnuoreka
Jloka3bIBaTh aM(OTEPHBII XapakTep OKCUJOB U THAPOKCHJIOB LIOK

AJIOMUHHUS U IMHKA. [11aHnpoBaTh U OCyIECTBIATh HA https://m.edsoo.ru/
MIPAKTUKE XUMUYECKHE IKCTIEPUMEHTBI, IPOBOIUTH 7f41a636

Ha0JII0/IeHNs, 1eTIaTh BBIBOBI IO Pe3yJbTaTaM dKCIIEpUMEHTA
IIpH IPOBCACHUHN na60paT0pme OIIBITOB U MPAKTUYCCKHUX
pabot. CiiemoBaTh mpaBuiIamM 0€30mMacHOM pabOTHI B
J1a00paTOPUH MPHU UCIIOIH30BAHUN XUMUYECKOHN TOCYIbI U
obopynoBanus. [Ipon3BOANTH BEIYUCIECHUS IO XUMHUYECKUM
ypaBHEHHUSM. Y4acTBOBATh B COBMECTHOU paboTe B mape uin
rpymnrne. BeicTpanBath pa3BEpHYThIC MMCEMEHHBIE U YCTHBIC
OTBETHI C ONIOPOIi Ha HHPOPMAITUIO U3 YUCOHHKA U CIIPABOYHBIX
MAaTepHaioB, TPAMOTHO HUCIIOJIb30BATh N3YYEHHBIN
MOHSTUHHBIN alapar Kypca XUMHUU.
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Hroro mo pazneny 20

Pa3znen 4. Xumus U OKpysKamomas cpeaa

BemecTtBa n
4.1 MaTepHalbl B 3
JKU3HHU YeI0BeKa

XapakTepu30BaTh pOJib XUMHH B PA3JIMYHBIX cepax
JEeSATEIbHOCTH JIIOIEH, OCHOBHBIE BEIIECTBA U MATEPUAIIBI,
IIPUMEHSEMBIE B )KU3HU COBPEMEHHOTI0 uenoBeka. OObICHATh
ycI0BHs 6€301aCHOTO MCII0JIb30BAaHMS BELIECTB U XUMHUECKUX
peakiuii B ObITY. AHAIN3UPOBATH U KPUTHUECKHU OLICHUBATh
HMH(GOPMALIHIO O BIUSHUY NPOMBIIIJIEHHOCTH, CEIbCKOT0
XO03511CTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE OKPYKAIOLIEH
cpenbl. YMETh OKa3bIBaTh IIEPBYIO TIOMOILb IPU XUMHUYECKHUX
oKorax u otpasieHusx. [IpyuHuMare yyactue B 00CyX 1eHUN
poOJIeM XUMHUYECKON M SKOJIOTUYECKON HAIIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO O3UIIMIO IO IpobiIeMe U
IpeJIaraTb BO3MOXKHBIE IIyTU €€ PEILECHHUS.

Bubmnoreka
1HOK
https://m.edsoo.ru/
7f41a636

Hroro o pasneny 3

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO

YACOB I10 68 4 7
[TPOI'PAMME

bubnnoreka
1HOK
https://m.edsoo.ru/
7f41a636
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Cnoco0bI OLIEHKH JOCTHKEHU S YYAIIUMUCH IUIAHUPYEMbIX Pe3yJbTATOB

CriocoObl OLEHKH JOCTHKECHHUS yYAIIUMUCS IUIAHUPYEMBIX pe3yJbTaToB pa3paboTaHbl B COOTBETCTBHH ¢ [lonmoxkeHneM o cucrteme
OIICHOK, (hopMax, MOPSIKE, MEPUOIUIHOCTH TEKYIIETO KOHTPOJS M MPOMEXKYTOUYHOM aTTECTAllMd W TepeBoje oOydaromuxcst (IPUHATO Ha
negaroruyeckom cosete mpoTokosn Ne 1 ot 29.08.2023, npukaz Ne oT «29» aBrycrta 2024 roga).

Pe3ynbTaThl 00yueHHs XMMHHU JTOJDKHBI COOTBETCTBOBATH OOIIMM 3ajadyaM MpeIMeTa U TpeOOBaHUSM K €ro yCBOCHHIO. Pe3ynbrarhl
00y4eHUS OIICHUBAIOTCS 110 MATHOATUIPHON CHCTEME.

[Tpu orieHKe YYUTHIBAIOTCA CIENYIOIINE KaueCTBEHHBIE T0Ka3aTeIl OTBETOB:

e rayOuHa (COOTBETCTBUE U3YUYEHHBIM TEOPETUUECKUM O00OOIICHHSIM);

® O0CO3HAHHOCTb (COOTBETCTBHE TPEOYEMBIM B IPOrPaAMME YMEHHSIM MPUMEHSThH OTYyYSCHHYIO0 HH(OPMALIHIO);
® M0JIHOTA (COOTBETCTBHE OOBEMY MTPOrpaMMbl H HH(POpPMAIINK yIEOHUKA).

[Ipu orieHKE YUHUTHIBAIOTCS YUCIIO M XapaKTep OMUOOK (CYIIEeCTBEHHBIC U HECYIIIECTBEHHBIE).

CyliecTBeHHbIE OIMTMOKUA CBS3aHBI C HEJIOCTATOYHOW TJIYOMHOW M OCO3HAaHHOCTBIO OTBETa (HAmpUMEpP, YUCHHMK HEMPABWIHHO yKazal
OCHOBHBIC TIPU3HAKY TTOHSITHIA, SIBJICHUH, XapaKTepHbIC CBOMCTBA BEIIECTB, HEMPABUILHO CHOPMYITUPOBAIT 3aKOH, MMPABUIIO U T.II. WIH YICHHUK
HE CMOT MPUMEHUThb TEOPETUUYECKHE 3HAHUA JUIsI OOBSICHEHUS W MPEACKA3aHHs SIBJICHUM, YCTAHOBJICHUS MPUYMHHO-CIICICTBEHHBIX CBS3EH,
CPaBHEHHUS U KJIacCU(PUKALMU SBICHUH U T.11.).

HecymiecTBeHHbIE OIIMOKK ONPEAENSIOTCS HEMOTHOTON oTBeTta. K HMM MOXXHO OTHECTH OTOBOPKH, OIMUCKH, AOMYIIEHHBIE IO
HEBHHMATEIIHLHOCTH.

Pesynbrartel o0yueHUsi MPOBEPSIOTCS B MPOIECCE YCTHBIX W MHUCHMEHHBIX OTBETOB YYAIlIUXCS, a TakKe IMPH BBHIMOIHEHHUH HMHU
XUMHUYECKOTO SKCIIEPUMEHTA.

OueHka yCTHOIO OTBeTa

Ommemxka «5»:

® JIaH MOJHBIN U MPABWJIbHBIN OTBET HA OCHOBAHUY U3YYEHHBIX TEOPUH;
e MaTepHall U3JI0KEH B ONPEICTICHHOM JIOTHUYECKOM MOCIIeI0BATEIHOCTH, JINTEPATYPHBIM SI3BIKOM;
® OTBET CaMOCTOSTCIBHEIMN.
Ommemka «4»:
e JIaH MOJIHBIM U MPAaBWJIbHBIA OTBET HA OCHOBAaHWUHU U3YUYEHHBIX TEOPHUI;
e Marepuaj U3JI0KEH B ONPEICIICHHON MOCIIEeI0BATEILHOCTH;
e JlOmyIIeHBI 2-3 HECYIIECTBEHHbIE OMIMOKH, UCIIPABIEHHBIE IO TPEOOBAHUIO YUUTENS, WIH JaH HETIOJIHBIA U HEUETKUN OTBET.

Ommemxka «3»:

e JIaH TMOJIHBIM OTBET, HO MPU ATOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA UM OTBET HETIONHBIHN, TOCTPOEH HECBSI3HO.

Ommemxka «2x».:

e OTBET OOHAPYKUBACT HETIOHUMAHUE OCHOBHOTO COJICPIKaHUS yUeOHOTO MaTEPHIIa;
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e JIOMYIIEHBI CYIIECTBEHHbIC OIIUOKH, KOTOPBIE YUAIIUICS HE MOXKET UCIIPABUTh MPU HABOSIIMX BOIPOCAX YUUTEIIS.
OueHka ymeHuii pemiathb 3a1a4u
Ommemka «5»:
e B JIOTMYECKOM PACCYKJECHUU U PEIICHUN HET OIIHOO0K;
e 3aJaya pellieHa PallOHAIBHBIM CIIOCOOOM.
Ommemka «4»:
® B JIOTUYECKOM PACCYKACHHHM W PELICHUH HET CYHIECTBEHHBIX OIIMOOK, MPH STOM 3a/laya pelleHa, HO HEe PaluOHAIbHBIM
CIocobom;
e JIONyIIEHO He 00Jiee IBYX HECYNICCTBEHHBIX OIIHOOK.
Ommemxa «3»:
® B JIOTUYECKOM PACCYKIECHUU HET CYIIECTBEHHBIX OLINOOK;
e JIONyCKAETCS CYIIECTBEHHAsS OMMOKA B MAaTEMAaTUICCKUX pacueTax.
Ommemxa «2»:
® UMEIOTCS CYIIECTBEHHBIE OIIUOKHU B JIOTHYECKOM PACCYKACHUH U PEILICHUH.
Ouenka IKCIepUMEHTAJBHBIX YMeHHH (B Npouecce BHINOJHEHHS NPAKTHYECKUX PadoT 10 MHCTPYKIUM). OLEHKY CTaBAT TeEM

yqamumcest, 3a KOTOPbIMU OBLIO OpraHnu30BaHO Ha6J'IIOI[€HI/IC.

Ommemxa «5»:
¢ paboTa BHIMOJIHEHA MMOJHOCTHIO, C/ICTaHbI MPABUIbHBIC HAOMIOICHUS U BBIBObBL;
® DOKCIEPUMEHT OCYILECTBJIEH M0 IJIaHy, C Y4ETOM TEXHUKH 0€30MacHOCTH M MpaBuiI paboThI ¢ BElIeCTBaMU U TPUOOpaMu;
® TIPOSIBJIICHBl OPraHU3AlMOHHO-TPYAOBBIE YMEHHs (MOAJIEPKUBACTCS YHUCTOTAa pabouero Mecra MOPSI0K Ha CTOJIe, YKOHOMHO
UCIIOJIb3YIOTCSl PEaKTHBBI).
Ommemxka «4»:
e paboTa BBIMOJHEHA, CHENaHbl MPABWIbHBIC HAOJIOJACHHUS M BBIBOJBI: SKCIEPUMEHT BBINOJIHEH HETOJHO WM HaOJIIOAr0TCs
HECYIIECTBEHHbIE OLIMOKHU B paboTe C BEIleCTBaMU U pubopamu.
Ommemxka «3»:
e OTBET HEMOJHBIN, paboTa BHINIOJHEHA MPABWJIHBHO HE MEHEe 4YeM HaIoJIOBUHY, NOMYIIeHa CYyIIeCTBEHHas ommbOka (B xome
IKCIIEPUMEHTA, B OOBSICHEHHUH, B
e odopmnenun pabotsl, o Th mpu pabore ¢ BemecTBaMH U MpUOOpaMH), KOTOPYIO yUYAIIMICS HCIPABISET MO TPEOOBAHHIO
YUUTEIA.
Ommemxa «2»:
e JIOMYIIEHBI JBE UM OOJiee CYIIECTBEHHBIE OMIMOKHM B X0/ SKCIIEPUMEHTA, B 00BsICHEHHH, B oopmieHuu padotsl, mo Th npu
paboTe ¢ BenecTBaMH U MPUOOpaMH, KOTOPHIC YUAITUHUCS HE MOXKET UCTIPABUTh.
OueHka yMeHuUil pelmiaTh IKCIEePUMEHTAJbHbIE 321241
[Tpu onieHKe 3TOr0 yMEHUS CIelyeT YUUTHIBAaTh HAOMIOACHUS YUUTENS U MIPEABSBISAEMbIC YUaUMCS PE3YJIbTAaThl BHITOJIHEHUS OMBITOB.
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Ommemxa «5»:
e [UIaH pEIICHHUs 33JaYd COCTaBJICH MPAaBWJIBHO, OCYIIECTBIEH MOJ00p XMMHYECKHX PEAaKTUBOB U 0OOPYIOBAHHUS, TAaHO TOJTHOE
00BSICHEHHUE U CJIeJIaHbl BHIBOJIBI.
Ommemxa «4»:
e [UIaH PELICHUS COCTaBJICH MPaBUIIBHO;
® OCYILECTBJEH M0A00P XMMHUECKUX PEaKTUBOB U 000PYIOBAHUS;
e JIOIYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMUOOK (B O0OBSCHEHUH U BBIBOJAX).
Ommemxa «3»:
e TUIAaH PEIICHUS COCTABJICH MPABUIIBHO;
® OCYIIECTBJICH NOJ00P XMMUYECKHX PEAKTUBOB U 00OPYIOBaHMUS;
e JIONYyIIeHA CYIIECTBCHHAS OMMOKA B O0BSICHEHUH U BBIBOJIAX.
Ommemxka «2»:
e JOmyIIeHB! ABe U Oosiee omuOKK (B TUTaHE PEUICHHS, B MOJ00PE XUMHUECKUX, PEAKTUBOB U O0OPYIOBaHUS, B OOBSICHEHUH H
BBIBO/IAX).
Onenka 3a NHCbMEHHYI0 KOHTPOJILHYIO padoTy
[Tpu orleHMBaHUM OTBETA YYAaIlErocss HEOOXOJUMO YUTHIBATh KAYECTBO BHIMOTHEHHS paboThI 1o 3aaanusM. KoHTposiabsHas paborta
OILICHUBAETCA B LIEJIOM.
Ommemxa «5»:
e J1aH TIOJIHBIM OTBET Ha OCHOBE U3YYEHHBIX TEOPHUI, BO3MOXHA HECYIIIECTBEHHAs OIIMOKA.
Ommemxa «4»:
e JIONyCTUMa HEKOTOPAsi HETIOJIHOTAa OTBETA, MOXKET OBITh HE 00JIee IBYX HECYIICCTBCHHBIX OIIHOOK.
Ommemxa «3»:
e paboTa BHITMIOJHEHA HETIOJIHO (HO HE MEHEE YeM HAIlOJIOBHHY), UMEETCs He 00Jiee 0JTHOH CYIIECTBEHHON OMMOKH U TIPH 3TOM 2-3
HECYIIIECTBEHHEIE.
Ommemxa «2»:
e paboTa BHIMOJIHEHA MEHBIIIE YeM HAMOJIOBHHY, UMEETCS HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
[Ipu oIleHKE BBIMOJHEHUS MHCHbMEHHONW KOHTPOIBHOW pabOThl HEOOXOAMMO YYHTHIBATH TPEOOBAaHUS EAMHOTO Opdorpaduieckoro
pexxuMa.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PabOTy KOPPEKTHUPYET MPE/IIeCTBYIONINE MPU BBICTABICHUH OTMETKHU 32 YE€TBEPTh, MOIYTOAUE,
roJI.
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Beero | KOHTP. | IlpakTms. II/I[3y‘leHI/ISI :)Iﬁl?zs;osaTenbnme
padoTsl = padoThI pecypesi
1 IIpeamer xumuu. Ponb XUMUU B KHU3HU YEIOBEKa. Tena u 1 bubnnoreka [JOK
BENIeCTBa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktuueckas pabora Ne 1 «IIpaBuia paboTsl B 1abopaTopuu 1 bubnuorexa [JOK
1 ipuéMbl oOpaleHus ¢ 1a00paToOpHBIM 000PYIOBAHHEM) https://m.edsoo.ru/ff0d23dc
4 Uuctele BemiecTBa U cMecu. CriocoObl pa3ieneHus cMecei 1 E:::g;ﬁfiigﬁ};o 426ca
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceit (Ha mpumepe 1 bubnuotexa [JOK
OYHMCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubnuotexa [JOK
6 ATOMEL H MOTIEKYJIb! 1 https://m.edsogru/fdeZaGC
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX 1 bubnnorexka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOKHBIC BEMIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK
https://m.edsoo0.ru/ff0d2d50
10 3aK0H TOCTOSTHCTBA COCTaBa BEIMIECTB. XUMUYeCcKas GpopMmyiia. 1 bubnuotexa [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTtenbHas arToMHasi Macca. OTHOCUTETbHAS 1 bubmuoreka [JOK
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MOJICKYJIIpHAas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 10J11 XMMHUYECKOI'0 JIEMEHTa B COEAMHEHUN bubmmorexa LIOK
A A https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 K . Mons. M
osim4ecTBO BemiecTBa. Mok, MomsipHas Macca https://m.edsoo.ru/F0d5230
14 Ouznyeckue U XUMHUYECKHE SBJICHUS. XUMHUUECKas peaKus bubmmorexa LIOK
' peaxt https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBUS MPOTEKAHUS XUMHUYECKUX PEaKIIHii bubmmorexa LOK
P 4 P peatdt https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChI BEIIECTB. XMMHYECKHE YPaBHEHUS bubmmorexa [TOK
P - ' P https://m.edsoo.ru/ff0d3b88
17 Brruncnenus Kkonn4yecTBa, MacChl BELIECTBA 110 YPAaBHEHUSM bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d5708
18 Knaccudukanmss XuMuuecknx peakiuii (CoeTMHEHUS, bubnuoteka [JOK
pasnoKeHus1, 3aMeIeHns, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yu€HBIH-dHIIUKIONEAUCT. OO00IIeHHE U bubnmnorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padora Nel o teme «BemecTBa 1 XMMUYECKHE bubnnorexka [JOK
peaKuumn» https://m.edsoo.ru/ff0d4290
91 Bo3ngyx — cmech razos. Cocras Bo3nyxa. Kuciaopog — bubnmoreka [IOK
JJIEMEHT U MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 du3nyeckue U XUMHUYECKHE CBOMCTBA KUCIOPoa (peaKkIuu bubnmoreka [JOK
okucneHus, ropenue). [lonstue 06 okcumgax https://m.edsoo.ru/ff0d4614
93 CriocoOsl moTyueHus: KUCIOpo/ia B JIa0OpaTOpUH U bubmuoteka [JOK
MIPOMBILIEHHOCTH. [IpuMeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBo# 3 PexT XUMUIECKON peaKIuu, TOHITHE O
bu6mmoreka [IOK
24 TEPMOXHUMHUYECKOM YPAaBHEHHH, K30~ M SHIOTEPMHIECKUX

peaKimsx

https://m.edsoo.ru/ff0d4790
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25 TornuBo (HedTh, Yroiab U MeTaH). 3arps3HeHne BO31yXa, bubnmoreka [JOK
CHOCOOBI ero NMpeA0TBpaIleHus https://m.edsoo.ru/ff0d4c4a

26 [Tpaktuyeckas padora Ne 3 o teme «Ilomyuenue u cooupanue bubnuoreka [IOK
KHUCJIOPOJIa, U3YUYEHHE €TI0 CBOMCTB) https://m.edsoo.ru/ff0d4ae2

97 Bonopon — anemeHT u npocroe Bemectso. HaxoxaeHnue B bubnmoreka [JOK
pupoJie https://m.edsoo.ru/ff0d4dd0

28 Ou3nYeCKUe U XMMUYECKUE CBOMCTBA BoJopoa. [Ipumenenne bubnuorexa [JOK
BOJIOpOJIa https://m.edsoo.ru/ff0d4dd0

bubnnorexa [JOK
29 | TlonstHe 0 KHCIOTAX H CONX https://m.edsogru/fdesodz

bubnnorexa [HOK
30 CriocoOsI MOJTydeHHUs BOJAOPOa B TaOOpaTOpHH httos://m.e dsogru /F0d4dd0

31 [IpakTuueckas padora Ne 4 o teme «llonyuenue u cobupanue bubnnorexa [HOK
BOJIOPO/Ia, U3YYEHHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4f42

N N bubnunoreka [JOK
32 MounsipHbiii 00BEM razoB. 3akoH ABOrajpo httos://m.e dsogru /f0d5426

33 Boraucnenns 00pEMa, KoJMUecTBa BEIIeCTBa ra3a 1Mo ero bubmuorexa [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKINH Ha bubnunorexa [JOK
OCHOBE 3aKOHA O0OBEMHBIX OTHOIIEHHUH ra30B https://m.edsoo0.ru/ff0d5708

35 du3ndyecKkue U XUMUIECKHE CBOICTBA BOJIBI bubmmorexa [OK
https://m.edsoo.ru/ff0d587a

. bubnmoreka [JOK
36 CoctaB ocHoBanwii. [ToHsiTHEe 00 MHIMKATOpPAX https://m.e dsogru IF0d5962

37 Bopa kak pactBopuress. HachilieHHbIE 1 HEHACHIIIICHHBIE bubnmnoreka [JOK
pacTBOpbl. MaccoBas [0J1s BELECTBA B pacTBOPE https://m.edsoo0.ru/ff0d5b40

38 [IpakTuueckas padbora Ne 5 o reme «lIpurorosnenue bubnnorexa [JOK

pacTBOPOB € ONPEAETEHHOW MaCCOBOM J0JIEW pacTBOPEHHOTO

https://m.edsoo.ru/ff0d5eba
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BCIICCTBA»

39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopo. bubmuorexa [JOK
Bonay https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa bubmorexa HOK
AR ’ e, P https://m.edsoo.ru/ff0d664e
41 [losryyeHne U XUMUYECKUE CBOKMCTBA KUCIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
aM(pOTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, KJIacCU(PUKAIIKA, HOMEHKIATypa bubmorexa LHOK
' ’ A, P https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnne u XMMHUYECKHUE CBOMCTBA OCHOBAHUI bubmorexa LHOK
e https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanusi, HOMEHKIATypa bubmmorexa LIOK
' ’ A, P https://m.edsoo.ru/ffOdfee2
45 ITonydyeHue U XMMHUYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
e https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHUS, bubnmnorexa [JOK
46 .
XMMHYECKHUE CBOMCTBA https://m.edsoo0.ru/00ad9474
[TpakTuueckas pabota Ne 6. Pemenne skcepuMeHTaTbHBIX
47 3a/1a4 1o TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa HOK
. N p https://m.edsoo0.ru/00ad9b7c
COCTMHCHUIN
48 ['eneTnueckas cBsI3b MEXKy KJIaCCAMU HEOPTAHUYECKHUX bubnuorexa [JOK
COEAMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O0o001IeHre ¥ CHCTeMaTH3alns 3HAHUH
HICHHE H CHCTEMATHSAMIT SHArH https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJ1acChl bubnuorexa [IOK
HEOPraHWYECKUX COEAMHEHUN" https://m.edsoo.ru/00ad9ela
51 [TepBbie TOMBITKY KIACCH(PUKAITUN XUMUYECKUX HIEMEHTOB. bubmuorexa [JOK

IlonsTue o rpymnmnax CXOAHBIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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59 [Tepuoanueckuii 3akon u [lepuonnueckas cucrema bubmuoreka [JOK
XUMHYeCcKuX djemMeHToB M. Y. MenaeneeBa https://m.edsoo.ru/00ada52¢c
53 Ilepuoasl, TPYIIIEL, TOATPYIIIE bubmorexa [IOK
PHODL, TPYTHIBL, TOATPY https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
54 C .C .U
TpoeHue aToMOB. CocTaB aTOMHBIX sziep. M3oTormbl https://m.edsoo.ru/00ada342
55 CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubmmorexa [IOK
[Tepuonnueckoit cucremsl . . Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepUCTUKAa XMMUYECKOT0 3JIEMEHTA 110 €T0 IOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /. 1. Menaeneena https://m.edsoo.ru/00ada824
57 3nauenue [lepuoauyeckoro 3akoHa Al pa3BUTHS HAYKH U bubnuorexa [JOK
npaktuku. J[. 1. MenaeneeB — y4y€Hblil, me1aror U rpakJaHuH https://m.edsoo.ru/00ada96e
58 DHEKTPOOTPHULIATEIHHOCTE ATOMOB XUMHUYECKUX DJIEMEHTOB bubmorexa HOK
pooTpHIL https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 n
OHHAT XUMIHcckas cBA3b https://m.edsoo.ru/00adac34
60 KoBaneHTHas onspHass XUMHYECKas CBI3b bubmorexa [JOK
p https://m.edsoo.ru/00adaab8
61 KoBasenTHas HenoysipHas XMMHYECKasi CBA3b bubmorexa [JOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TEHCHb OKUCTCHIA https://m.edsoo.ru/00adae28
63 OKUCIIUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubmmorexa [TOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIU bubmorera [JOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue atoma. bubnnorexa [JOK

XHUMHYEeCcKast CBA3b)

https://m.edsoo.ru/00adb486
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66 PesepBHbIil ypok. O6001ICHHE ¥ CHCTeMaTH3allus 3HAHUH
67 PeszepBHbIil ypok. O6001ICHIE ¥ CHCTEeMAaTH3allus 3HAHUH
68 PesepBHeIil ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka K I A ungp
n/n Beero | TOHTP- PAKTHY. " y3yqeHust o0pa3oBaTejibHbIE
padoTel | padoThI
pecypchl
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bubnnoreka [HOK
xumMuueckux diemenToB . . MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XUMUYECKUX 1 bubnnorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnnoreka [JOK
BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buapl XuMHU4eCcKo# CBA3M U THUIIbI KPUCTAJUIMYECKUX 1 bubnnoreka [JOK
PEIETOK https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o teme «IloBTOpenue u 1 1
yrayOieHne 3HaHU OCHOBHBIX Pa3eNioB Kypca 8 Kiacca»
6 Knaccudukamnus XuMH4ecKux peakifii mo pa3audHbIM 1 bubnmnorexa [JOK
IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 ITonsTHE O CKOPOCTH XUMHUYECKOU peakuuu. [lorstue o 1 bubnuoteka [JOK
TOMOTEHHBIX U F€TEPOre€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsiTHE 0 XNMHUUYECKOM paBHOBECHH. DaKTOPBHI,
8 BIIUSIONINE HA CKOPOCTh XMMHYECKON peakiuu U 1 bubmmorexa [OK
p p https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
9 OKHCINTEIIFHO-BOCCTAHOBUTEIBHBIE PEAKITNH 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adcade
10 Teopust anexkTpoauTrdeckoil aucconuann. CUIbHbIE U 1 bu6mmorexa [IOK
ciabbie IIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHMS peakL Ui 1 bubnuoreka [IOK
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https://m.edsoo.ru/00add448

12 XUMHUYECKHe CBOMCTBA KUCIOT M OCHOBAaHUM B CBETE bubmuoreka [JOK
MIPEACTABICHHUH 00 AJICKTPOIUTHICCKOMN TUCCOIIUAITUN https://m.edsoo.ru/00add5d8

13 XUMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00 bubnnoreka [HOK
ANEKTPOJIUTAYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8b2

14 [TonsTue o TuapoOIU3e coen bubmmorexa [TOK
https://m.edsoo.ru/00add9d4

. bubnnoreka [JOK
15 O06001IeHne U cucTeMaTU3alus 3HAaHUK httos://m.e dsogru 100addd12

16 [Ipaktuyeckas padora Ne 1. «Permenune bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa

17 KonTponbnas pabota No2 o teme «NeKTpoIUTHIECKas bubnuoteka [JOK
aucconuanysa. XUMUYECKUEe Peakiluu B pacTBOpax» https://m.edsoo.ru/00addecO

18 OO0m1as XxapakTepuCTUKa rajJoreHOB. XUMUUYECKHE bubnuoteka [JOK
CBOICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2

19 XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE bu6mmoreka [JOK
CBOMCTBA, ITOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [Tpaktryeckas padora Ne 2 o Teme «IlonyueHue consHoi bubnnorexka [JOK
KHUCJIOTBI, U3yUYEHHUE €€ CBOWCTBY» https://m.edsoo.ru/00ade348

91 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIU bubnnorexka [JOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488

bubnmoreka [JOK
22 OO0mast xapakTepucTika 371eMeHToB VIA-rpymmbt httos://m.e dsogru /00ade64a

93 AnnorponHbie MoauuKauu cepbl. HaxoxaeHnue cepbl u bubnmnoreka [JOK
€€ COETMHEHUH B MPUPOJE. XUMUYECKHE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoaopoi, cTpoeHHe, (HU3NUECKUE U XUMUYECKUE bubnmnoreka [JOK

CBOMCTBA

https://m.edso0.ru/00ade802
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Oxkcunel cepol. CepHas KHCIOTa, GU3HUECKUE U

bubmuoreka [JOK

25
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XVMHYECKUE PEaKIIH, JIEXKAIlUE B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOC00A MOYICHUS CEPHON KHUCTOTHI. bubnunoreka [HOK
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI https://m.edsoo.ru/00adec8a
COCIMHEHUSIMU CEPbI
27 Brprunciienne MaccoBoil 1071 BBIXOJA IPOAYKTA PEAKLIMHU bubmmorexa [JOK
A A1a HpOAyIcta peakdl https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,
28 acTpoCTpaHeHHe B IPUPOAE, GPU3NIECKUE M XUMHUECKUE bubmmorexa [JOK
pachipoctp PHPOAS, https://m.edsoo.ru/00adeea6
CBOICTBa
29 AMMHUak, ero pu3nuecKrue 1 XMMHUYECKUE CBOWCTBA, bubnnoreka [JOK
IIOJIy4EHHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «llonyuenue bubnnorexka [JOK
aMMHaKa, U3y4eHHUE €ro CBOUCTB https://m.eds00.ru/00adf180
31 A3oTHas KucoTa, €€ GU3NIECKUe U XUMUIECKHE bubnunorexa [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHWe HUTPATOB U COJIEH aMMOHUS B KQUE€CTBE
32 MUHEPATBHBIX YA0OpeHHd. XUMUYECKOE 3arpsi3HeHHE bubmmorexa [JOK
p . yAooP ' p https://m.edso0o.ru/00adf518
OKpY’KaroIllel cpeJibl COeAMHEHNUIMHU a30Ta
33 ®ochop. Oxcun dhocdopa (V) u pochopnas kucnora, bubmmoreka [JOK
du3nueckre 1 XMMUYECKHe CBOWCTBA, OTyYeHHE https://m.eds00.ru/00adf68a
34 Hcnonp3oBanue GocdaTtoB B Ka4ecTBE MUHEPATHHBIX bubnuorexa [JOK
ynoOpeHuit. 3arpsi3HeHNe MPUPOTHON cpenbl hochaTtaMu https://m.edso0o.ru/00adfc20
35 Yrnepon, pacnpocTpaneHue B mpupoje, pusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00adfd9c
36 Oxkcupsl yraepoaa, ux Gpuandeckue 1 XUMHIECKHe bubmuotexa [JOK

CBOMCTBA. DKOJIOTHUECKUE MPOOIIEMBI, CBSI3aHHBIE C

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

37 VYronbHast KucioTa u e€ coiu bubmmorexa [JOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o teme "llonyuenue
38 TeKucioro ra3a. KadectBenHas peakius Ha KapOOHAT- bubmmorexa [JOK
o j ' P P https://m.eds00.ru/00ae027e
WOH
39 [TepBoHavaIbHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX bubnnoreka [HOK
KaK O COEMHEHUAX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuwuii 1 ero coeguHeHUs Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
41 9KCTICPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxHeimme bubmorexa LHOK
P https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
42 KonTponsnas padora Ne3 no teme «BaxHeiimne bubnnorexka [JOK
HEMETAIUIBI U UX COETUHEHUSI» https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCcTUKa XUMHUYECKUX dJIEMEHTOB —
43 MeTaJlIOB. MeTanyeckast CBs3b M MeTaJTHdecKas bubmuorexa [JOK
KpUcTajuindeckas pemeérka. Gusndeckrue CBONCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB
44 XUMHYECKUE CBOMCTBA METAUIOB. DIIEKTPOXUMUUECKUN bubnunorexa [JOK
PAI HAIIPSKEHUN METAJIOB https://m.eds00.ru/00ae1156
O6mmue criocoOb! momy4yeHus: MeTauioB. CIIIaBbL.
45 BoeruncieHus Mo ypaBHEHHSIM XUMHYECKUX PEAKIIMH, €CITn bubmmorexa [OK
P P ’ https://m.eds00.ru/00ae1156
OJIMH U3 PEareHTOB COACPIKHUT MPUMECH
46 [TonsiTHe 0 KOPPO3MU METAILIIOB bubmorexa LHOK
PP https://m.edso0o.ru/00ae1278
bubmuorexa [JOK
47 [llenounbIe METATIbI 1

https://m.edso0.ru/00ael14b2
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bubmuorexa [JOK

48 OKcuabl ¥ TUAPOKCHUILI HATPUS U KAJIUS
a AP a p https://m.edsoo.ru/00ael4b2
49 [llenoyno3eMenbHBIC METAJIbI — KAJIBIIUA ¥ MarHui bubmorexa [JOK
H https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTuHEHNS KAJIbLIUSA bubmorexa [IOK
A H https://m.edsoo.ru/00ae15e8
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
bu6mmoreka [IOK
52 JKécTkocTh BOABI 1 CLIOCOOBI €€ YCTpaHEHUsI
a yerp https://m.edsoo.ru/00ae1886
53 [TpakTuueckas pabota Ne 6 o teme "YKEcTKOCTh BOABI U bubnuorexa [JOK
METO/bI €€ yCTpaHEeHUs" https://m.edsoo.ru/00aelae8
bu6mmorexa [IOK
54 ATroMUHHUI
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBAa OKCHIA U THIPOKCH/IA bubnuorexa LIOK
p a AP a https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneszo
https://m.edsoo.ru/00ael1d86
bu6mmoreka [JOK
57 Oxcuasl, ruapokcuasl ¥ conu sxeiaesa (1) u xenesza (111
g AP g (h (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[TpakTuueckast paborta Ne 7. Pemenue
59 IKCIIEpUMEHTAIBHBIX 3a71a4d 110 TeMe «Bakueimnme bubmmorexa [TOK
p https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COEIUHEHUS
Brrarcnenus o ypaBHEHUSIM XHMHUYSCKHAX PEAKIIAN, €CITH
60 OJIMH U3 PEareHTOB JaH B U30BITKE UJIH COJECPKUT bubmuorexa [JOK
puMecH. BeranciieHnst MacCOBOW JTOJIM BBIXO/1A ITPOJTYKTa https://m.edso00.ru/00ae1750
peaxun
61 O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN
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KonTtponsnast padora Ne4 o reme «BakHeime MeTasibl

62 1
1 UX COETUHEHUSI»
63 BemecrBa u MaTepuaibl B IIOBCEIHEBHOM KU3HU YEIOBEKA 1 bubmorexa [IOK
m P 8 https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHNE OK aroIEeil cpebl 1 bubmorexa [IOK
p PYyHIOmen cpel https://m.eds00.ru/00ae4270
65 Poiip XM B pelieHun 3K0JI0THYECKUX Ipo0IIeEM 1 bubmorexa [IOK
p P https://m.edso0.ru/00ae4270
. . bubmuoreka [JOK
66 PesepBHblit ypok. O60011I€HHE U CUCTEMATHU3AIHsI 3SHAHUHA 1 https://m.eds00.ru/00ae0d0a
. . bubmuorexa [JOK
67 PesepBublit ypok. O6001IeHHE U CUCTEMATHU3AIIHsI 3HAHHA 1 https://m.edsoo.ru/00adb33c
. . bubmuorexa [JOK
68 PeseprHblii ypok. O000IIEHNE U CUCTEMAaTH3AIMsI 3HAHUI 1 https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIbHBIE YYEGHBIE MATEPUAJIBI JUIA YYEHUKA

1. l'abpuensu O. C. Xumusi. 9 kiacc: yueOHUK 1151 001meoopazoBatenbubix opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsemenne, 2022

2. T'abpuensu O. C. Xumus. COOpHUK 3a71a4 U YIPaKHEHHH. 9 Ki1acc : yueOHoe mocobue s o0meodpazoBarenbHbix opranuzanuii/ O. C.
["a6puensa, Y. B.Tpurybuak. M.: [Ipocsemenue, 2019

3. I'abpuensu O. C. Xumus. Paboyas TeTpans. 9 kinace : yauebHoe mocodue jyist oomeoopa3zoBarenbHbix opranu3aiuii / O. C. ['abpuensH, C.

A. Cnagkos, U. I'. OctpoymoB. — M.: IIpocsemienne, 2019
4. Xumus, 8 kimace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe oomiectBo «M3narensctBo «IIpocBenienne»

METOANYECKUE MATEPUAJIBI VIS YYUTEJA

1. 'abpuensu O. C. Xumusi. Merogudeckoe mocooue s 9 kiaacca: yued. mocooue s
obmieoopazoBarenbHbix opranusanmii / O. C. 'abpuensia, U. B. Axcénona, U. T
OctpoymoB. — M.: IIpocsemenune, 2022

[MUD®POBBIE OBPA3BOBATEJIbHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. bubnuoreka [{OK https://m.edsoo.ru

2. Enunas xostekius nudpoBbix pecypcos http://school-collection.edu.ru/

3. POIII https://resh.edu.ru

4. T'azera "Xumus" uznarenabckoro goma 1-ro cenrsoOps. Cailt "S uay Ha ypok xumun'.
Marepuansl k ypoky. http://him.1september.ru
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-06a30BbIi-ypoBeHb.- Peanu3anus-rpedoBanuii-OI"OC-ocHOBHOTO-

o01ero-oopazoBanus.- Metoauyeckoe-mocooue-as-yauress.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

1. TTopran pyrmamenTambHOro XuMuueckoro oopasosanus ChemNet. Xumuueckas nadopmarmonHas cetb: Hayka,
oOpasoBanue, TexHojoruu http://www.chemnet.ru

2. Tazera «Xumus» 1 caiit i yunresst «5 uay Ha ypok xumum» hitp://him.1september.ru

3. Opranudeckasi XUMHSL: JICKTPOHHBIN yueOHUK JUIs cpetHei mKkousl hitp://orgchem.ru/

4. OCHOBBI XMIMUH: 3JIEKTPOHHBIN yueOHuK hitp://www.hemi.nsu.ru

5. OtkpsiThIid Koswiemk: Xumus http://www.chemistry.ru
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6. JlucTaHIMOHHAS OJTMMITHA/IA [T0 XUMHUH: TEJICKOMMYHHKAIIMOHHBII 00pa30BaTEIbHBIN MIPOSKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry

7. JIuCTaHIIMOHHBIC SBPUCTHYUCCKUE OJIMMITHA/IBI IT0 XuMuu hitp://www.eidos.ru/olymp/chemistry

8. KouTpen — Xumust 11 Beex: yuebHno-unpopmaimonHbii cait http://kontren.narod.ru

9. Matepuais! kadeaps! Gpusrueckoii u KoutonaHo xumun KOxHoro denepansHoro yausepcutera http://www.physchem.chimfak.rsu.ru
10. HaHoMeTp: HaHOTEXHOJIOTHYECKOe coobiiecTBo http://www.nanometer.ru

11. OnnaiiH-cipaBouHKMK Xumuueckux sementoB WebElements http://webelements.narod.ru

12. IonynspHas 6uOIMOTEKa XUMHUYECKHX dJ1eMeHToB http://n-t.ru/ri/ps

13. Caiit Alhimikov.net: yueGHbIe U cripaBouHble MaTepHabl o xumun hitp://www.alhimikov.net

14. Caiir Chemworld.Narod.Ru -Mup xumun http://chemworld.narod.ru

15. Caiit «BupryanpHas xumudeckas mkomna» http://maratakm.narod.ru

16. XuMuK.py: caiit o xumuu http://www.xumuk.ru

17. Xumnueckas ctpanuuka SpocnaBckoro LleHTpa TeiekoMMyHHUKAIUI 1 HHPOPMAIIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem

18. Xumunueckuit mopran ChemPort.Ru http://www.chemport.ru

19. Xumunueckuii cepep HimHelp.ru: yue6ubie u cipaBounbie MaTepuaibl hitp://www.himhelp.ru

20. Xumusi: Marepuansl « Bukuneann» — cBo0oaHO# suIuKIoneauu hitp://ru.wikipedia.org/wiki/Xumrist

21. Xumus UIs BCeX: MILUTIOCTPUPOBAHHBIE MaTepHaIbI 10 00IIeH, OpraHMYecKkoi u Heopranumdeckoit xumun http://school-sector.relarn.ru/nsm
22. Xumus u xu3Hb — XX| Bek: HayqHO-NOMYJSIPHBIH sKypHan http://www.hij.ru

23. DnekTpoHHas OMOIHOTEeKa yueOHBIX MaTepUalloB 0 XuMuK Ha optaie Chemnet http://www.chem.msu.su/rus/elibrary
24. Dunuknoneaus «[Ipupona Hayku»: Xumus http://elementy.ru/chemistry

NudopmannonHo-MeToIMYeCKass MOAJEPKKA MeJarornyeckux pabOTHUKOB M yIpaBiieHYeckux kaapoB obecneunBaercs ®I'BHY «MuctutyT
cTpareruu pa3BuTus oOpazoBanus» (mamee — ®I'BHY «MCPO») mocpencTBoM pa3menieHus MatepuaioB Ha caiite «EnuHoe copepskaHue
obrrero oopaszoBanusi» — https://edsoo.ru/, B tenerpamkanane ®I'BHY «MCPOy — https://t.me/instrao

I/IHCTI/ITYTOM OCYHMECTBIIACTCA TPOBCACHUC IHUKIIA Be6I/IHapOB U MCETOAUYCCKHUX CCMHUHAPOB, HOCBSIHIéHHBIX AKTyaJIbHBIM BOIIpOCaM
IIperoaBaHusl YIeOHBIX MPEJIMETOB Ha YPOBHSIX OCHOBHOTO OOIIETro M CpeHEro o0mero oOpa3oBaHus B YCIOBHUSIX OOHOBIICHHUS COJIEPIKAHUS
obmero oOpa3oBaHUs; AHOHCHI MEpPONMPHUATHH pa3MemalTcs B KajeHaape Ha caiite «EamHOe comepikanme oOmmero oOpa3oBaHUS) —
https://edsoo.ru/metodicheskie-seminary/

OcHoBHble (OpMBI OpraHu3aluy HTHGOPMUPOBAHUS yUUTeNel IPECTaBICHbI B pa3fienax caifra https://edsoo.ru/:
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http://www.eidos.ru/olymp/chemistry
http://kontren.narod.ru/
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http://www.nanometer.ru/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
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http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www.himhelp.ru/
http://ru.wikipedia.org/wiki/Химия
http://school-sector.relarn.ru/nsm
http://www.hij.ru/
http://www.chem.msu.su/rus/elibrary
http://elementy.ru/chemistry

HopmartuBHbIe JOKYMEHTBI CHCTEMBI 0011Ier0 o6pazoBanus. — URL: https://edsoo.ru/normativnye-dokumenty/

denepanbHble paboure MporpaMmel o yuebnomy npeamety «Xumus». — URL: https://edsoo.ru/rabochie-programmy/
Konctpykrop pabounx mporpamm o yaeoHoMy mpeamery «Xumust». — URL: https://edsoo.ru/konstruktor-rabochih-programm/
Meromuueckre ceMuHaphl 1o yueoHomy npeamety «Xumusi». — URL: https://edsoo.ru/metodicheskie-seminary/ms-himiya/
Merouueckie MHTEPaKTUBHBIC KEHCHI 1o ydyeOHOMY npenmery «Xumusi». — URL:https://edsoo.ru/metodicheskie_kejsy/

HuTepakTUBHBIC BUPTYaJIbHBIE Ja0OpAaTOPHBIE U MPAaKTHUECKHUE pabOThl Ha YrIyOJIEHHOM YpOBHE MO ydyeOHOMY npenmety «Xumus». — URL:
https://content.edsoo.ru/lab/

Meromuueckre mocobus 1o yueonomy npeamery «Xumus». — URL: https://edsoo.ru/mr-himiya/

Marepuansl 1o BompocaMm ¢GopmupoBanus GyHKIHOHaIbHOH rpamotHoctd. — URL: ( https://edsoo.ru/metodicheskie-seminary/ms-
funkczionalnaya-gramotnost/)

Ha 6aze ®I'BHY «MICPO» nponomxkaer GyHKIHOHUPOBATH Topsyast TMHUS «OOHOBICHHE COJIEpKaHUs 001ero 0Opa3oBaHus» IS MOTyYSHHS
NelarornyeckuMu  pabOTHUKaMU OTBETOB HAa BOIPOCHl, BO3HMKAIOIIME B XOJA€ MOJArOTOBKM K HOBOMY YdeOHOMY rofay, —
https://edsoo.ru/goryachaya-liniya-po-voprosam-vvedeniya-ob/

Metoaunueckas noajepxka B paMmkax MeToandeckoi NoJAepKKU BHEAPEHHs (peepanbHbIX paboyux MporpaMM Mo XUMHH OCHOBHOT'O OOIIETro
u cpenHero obuero oopazoanus @PI'BHY «ICPO» noaroToBiaeHbl METOJUYECKUE TOCOOMS U PEKOMEHIAIH, MaTepHallbl CEMHUHAPOB.

Ha caiite https://edsoo.ru/ B pa3aene Mertoaudeckue mocobus u pekomenganuu (https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/) mo
yueOHOMY TpeaMeTy «XHUMHs YUYUTEIh MOXKET MO3HAKOMUTKCS ¢ mocoOusmu: — CrucreMa OLIEHKH JOCTHKEHHUH MIaHUPYEMbIX MPEIMETHBIX
pe3yJIbTaTOB OCBOCHMSI YU€OHOTO mpeaMeTa «Xumusi». 8—9 kiaccel : Metonndeckue pekomeHaanuu. — ®I'BHY «MCPOy, 2023.

— Xumus (yray6nénnblil ypoBeHs). Peanuzanus tpedboBanuit ®I'OC cpeanero o6iiero oo6pa3oBaHus : METOJUYECKOE TOCOOUE I YUUTENS. —
®I'BHY «1CPO», 2023.

— JlocTmkeHne MeTanpeAMETHBIX PE3YIHTAaTOB B paMKaxX U3YYCHHS MPEAMETOB €CTECTBEHHO-HAYYHOTO 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHue)
: Metonudeckue pekomenaamuu. — ®I'BHY «MCPOy, 2023.
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https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

— Xumus (yriryOon€éHHbld ypoBeHb). Peanuzarus OI'OC ocHoBHOTO 0011€r0 00pa3oBaHus : MeToaudeckoe nocodue mis yuutens. — ®IBHY
«MCPO PAOy, 2022.

— IlpenogaBaHue eCTeCTBEHHO-HAYYHBIX IIPEAMETOB B YCIOBHUSAX OOHOBIIEHHS COAEPIKAaHUs 001ero o0pa3oBaHMs : METOJMUYECKOE 1Tocooue [uis
yuutenst. — DI'BHY «MCPO PAO», 2021.

— MeTonuueckue peKoOMEHAAIMHU 110 (OPMHUPOBAHUIO (DYHKIIMOHAIBHON rpaMoTHOCTH oOydaromuxcs. 5—9 kiaccel. — ®I'BHY «MMCPO PAOy,
2022.

PasmelteHpl  MaTepHabl CEMHHAPOB 110 IMMPOKOMY CIEKTPY INpoOjeM peanu3anud (egepalbHbIX paboyux MporpaMM IO XHMHH
(https://edsoo.ru/metodicheskie-seminary/). Hanpumep: — OcobeHHOCTH paboThI 110 paboueii mporpaMme mo XuMuu (Yriayoa&HHbIA YPOBECHB ).

— Ilogxoasl K (QOPMHUPOBAHUIO ECTECTBEHHO-HAYYHON TIpPaMOTHOCTH B MpoOIlecce MPernojaBaHHus XHUMHHM B COOTBETCTBHM C pabouei
MpOrpaMMoi.

— OcoOeHHOCTH (OPMHPOBAHHUST METAIPEJAMETHBIX PE3YJIbTaTOB OCBOCHUS YYEOHOTO IMpeaMeTa «XUMHsS» Ha YPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHusl.

— XuMHU4ecKHe 3a7auu Kak cpeAcTBO (POpMHUPOBaHUS PYHKIIMOHAIBHON IPaMOTHOCTH IIKOJIBHUKOB B YCIOBUSIX peajin3allid 00pa3oBaTeIbHbIX
IIPOrpamM 10 XUMHH.

C HOCJIBKO OKazaHHdg IOMOIIMU YYHTCIO B IMPENoAaBaHWM CIOXHBIX TEM IIOATOTOBJICHBI METOAWYCCKHUC MHHTCPAKTHUBHBLIC KEMNCEI
(https://edsoo.ru/metodicheskie kejsy/). Hanpumep:

— Xumusl. 8 kiacc. TormmuBo. 3arpsi3HeHHE BO3yXa, CIIOCOOBI €ro MPe0TBPAILICHHUS.

—XHAMHs. 9 KJI1acc. XHUMHYECKOE 3arpsi3HEHUE aTMocdepsl, MIPUPOTHBIX BOJ " ITOYBHI.
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