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ITossicHUTENbHAA 3aNIHCKA
[IporpaMmma o XWMHUM Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHHsS COCTaBlieHAa Ha
OCHOBE TpeOOBaHWI K pe3ylIbTaTaM OCBOCHUS OCHOBHOH 0Opa3oBaTeIbHOW IMPOTPaMMBbI
OCHOBHOro ob6mero obpaszoBanms, mpexacraBieHHbx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabouell mTporpaMMbl BocmuTaHuss U C¢ ydérom ¢ yu€rom KoHuenuu
MpenoaBaHusl y4eOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
Denepalyiy, peaaTu3yOIINX OCHOBHBIC 00Pa30BaTeIbHBIC IPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUHN
«Crparerun paszButus Bocnutanusi B Poccuiickoir @enepaunu Ha nepuon no 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.)..

[IporpaMmma mo xuMmuM Ja€T MPEACTABICHUE O IIENIAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHs OOYyYaIOIIMUXCA CPEACTBAMH Yy4eOHOTO TpPEIMETa, yCTaHABIMBACT
00s13aTeIbHOE MPEAMETHOE COJCpIKAHUE, MPEIyCMaTPUBAET pacIlpeesiCHHe ero mo Kiaccam U
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOorpaMMbl IO XUMHUH, ONPEAEIIseT KOJIMUYECTBEHHbIE
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COACP>KAHUS, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh
W3Y4YEHUS XUMHUU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 0Opa30BaTEIbHOW MPOrpaMMBbl HA
YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHus, a TaK)Ke TPeOOBaHUM K pe3yabTaTaM 00y4YeHUs XUMUU
HAa YypOBHE ILeleil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB yueOHO-NO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMUU CIYKUT OCHOBOM i1 POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOIIETrOCs, €ro
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTreTUYECKOM, TUIIEBOM U YKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHUS.

N3ydenune xumuu:

-CIIOCOOCTBYET peanu3aliiii BO3MOXKHOCTEW [UIsl caMOpa3BUTUS U (opMHpOBaHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

-BHOCHT BKJIJl B (JOPMHUPOBAHNE MBIIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSTENIBHOM  yueOHOM  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HHU, TaK U B
npodeccCuoHaNBHOM NesSTeNbHOCTH;

-3HAKOMHUT CO CHEeHU(GUKON HAYYHOTO MBIIIICHUS, 3aKJIa/JbIBA€T OCHOBBI I[EJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TArioM B (JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOUH IrpaMOTHOCTH 00y4JarOIIuXCs;

-CIIOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSIM, K TIPUPOJAE, K YEJIOBEKY, BHOCHT CBOM BKJIaJl B DJKOJIOTHYECKOE OOpa3oBaHME
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHWU XUMHUHU 00ECTEUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TEJarorHuyeckd aJalnTHPOBAaHHBIM OTpakKeHHUEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIEr0 OOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpyKkTypa coiepkaHHsi MPOrpaMMbl MO0 XMUMHH COPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK €& m3ydennro. CojaepaHue CKJIQJbIBACTCS W3 CHCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuMHU4eckod peakiuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY IOCJIEIOBATEIbHOIO PA3BUTHS 3HAHUNW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUI 00 AMEKTPOIUTUYECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HAHUIO M METOJIaM M03HaHus B HayKe. M3yyeHue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITETbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHPOBO33PEHUYECKOrO0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IS TEIbHOCTH, OCBOCHUH TPaBMII OE3011aCHOTO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPENTH TaKHe LIETH, KaK:

— (opMHUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IIO3HaHUf,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUMMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAU€HUE I Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢popmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMHUHU, NPUMEHATh WX TMPU pEHIeHHH TMpobdiemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 30POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO1iee 4nciio 4acoB, OTBEAEHHBIX Ul M3YYEHUS XMMUU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

CBs3b ¢ padoyeil NporpaMMoii BOCIMTAHUS HIKOJIbI

Peannzanus BOCIUTATENBHOTO MOTEHLIMANIA YPOKOB XUMUH NIPEIIOJIAraeT Cleayromiee:

- YCTaHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUH MEXIY MEAarorHuyecKuM PaOOTHUKOM H
00y4aroImuMucs, CIOCOOCTBYIOLINX MO3UTUBHOMY BOCHPHUATHIO 0OydYarOIIMMUCS TpeOOBaHUN U
npoch0 MeIarorn4eckoro paboTHHKA, MPUBICYCHUIO MX BHUMAaHHUSA K 0OCY)XKJaeMoil Ha ypoke
UH(pOPMAaLIMK, aKTUBU3ALIUH [103HABATEIbHOM EATEIbHOCTH;

- moOykaeHne o0yJarmuxcs coOo1aTh Ha ypOKe OOIICTTPUHATHIE HOPMBI TIOBEACHUS,
npaBuia OOLIEHMS CO CTaplIMMU (MEeJarorn4eckuMu paOOTHUKAMH) M CBEPCTHUKAMU
(oOyJaromuMucst ), TPUHIUITBI Y9eOHOW TUCITUTUIMHBI U CAMOOPTaHU3AIINY;

- IpUBJICYEHUE BHUMAHMsI 00Yy4arOLIMXCS K [IGHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aius ux paboThl ¢ TOTYy4aeMOi Ha YpOKe COLMAIbHO 3HAYMMOM HH(pOopMaIen
— UHULIMUPOBAaHUE €€ OOCYXICHMsI, BBICKA3bIBaHUs OOYYAIOIIMMHUCS CBOETO MHEHHUS IO ee
MIOBOJLY, BEIPAOOTKH CBOETO K HE OTHOIICHWS,;

- HCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH cojepxaHus Y4eOHOro InpenMmera
yepe3 AEMOHCTpaLri0 O0ydyarolMMCsl IPUMEPOB OTBETCTBEHHOI'O, TPAKJAHCKOTO IOBEACHUS,
IPOSIBJIIEHUS YEJIOBEKOIIOOUs U J0OpOCEPIEYHOCTH, Yepe3 MM0A00p COOTBETCTBYIOUIMX TEKCTOB
JUTSL 9YT€HUS, 3a]1a9 JJIs1 PeIIeHUs], TPOOJIEMHBIX CUTYAIMH JIsi 0OCYKJIEHUS B KJIACCE;

- TIpPUMEHEHHE Ha YPOKE HUHTEPaKTHBHBIX (OpM pPabOThl € OO0YYarOIUMHUCS:
UHTEJUICKTYaJbHBIX WIP, CTUMYJIHMPYIOUIMX IT03HABATEIbHYI0 MOTHBALMIO OOYYaIOIIMXCS;
JUJIAaKTUYECKOTO Tearpa, I/ IMOJIyYeHHbIe Ha ypOKe 3HaHHs OOBIIPBIBAIOTCSA B TeaTpalbHbIX
IIOCTAaHOBKAX; AMCKYCCUH, KOTOpbIE AAIOT OOYyYaroUIMMCSI BO3MOYKHOCTb INPUOOPECTH OIMBIT
BE/ICHUSI KOHCTPYKTUBHOI'O JAMAIOra; rpynrnoBoil paboThl UM paboOThl B Iapax, KOTOpbIE ydaT
KOMaHJHOU paboTe U B3aUMOAEUCTBUIO C IPYTUMHU JETHMU;

- BKJIFOYEHHE B YPOK UTPOBBIX IPOLETyp, KOTOPbIE MOMOIal0T MOJAEPKaTh MOTHBALIUIO
00yyaromuxcs K NOJy4YEHUIO 3HaHUM, HAJIaXKUBAHUIO TO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUI
B KJlacce, MOMOIaloT YCTaHOBJICHUIO JOOPOXKeIaTeIbHOM aTMochephl BO BpeMs ypoKa,

- opraHmsanus me@crBa MOTHUBHPOBAHHBIX U 3PYJUPOBAHHBIX O0YYaroIIMXCs HAJ HUX
HEYCIIEBAIOIMMU  OJHOKJIACCHUKAMHM,  JAIOLIEr0 WM  COLMAJIbHO  3HAYUMBIA  OINBIT
COTPYJIHUYECTBA U B3aUMHON ITOMOIIIH;

- WHUIMMPOBAHUE M MOJAEP)KKA HCCIIEAOBATENBCKON NeATETbHOCTH OOy4arolmMUXCs B
paMKax peanu3aliy UMU WHAWBHUIYAJIbHBIX M TPYHIOBBIX HCCIIEIOBATENbCKUX MPOEKTOB, YTO
JacT  oOydaroUmMMCsS BO3MOXKHOCTh MPUOOPECTH HABBIKM CAMOCTOSITETIBHOTO  PELIeHUS
TEOPETUYECKON MPOOIeMbl, TEHEPUPOBAHUS U OPOPMIIEHHS COOCTBEHHBIX MJIEH, YBAKUTEIBHOIO
OTHOIIEHHUsI K YYXUM HJesM, O(OpPMIIEHHBIM B paboTax Jpyrux HccieqoBaTesel, HaBbIK
yOJIMYHOTO BBICTYIUICHUS Mepel] ayJUTOPHEN, apryMEeHTUPOBaHUsl U OTCTaUBaHMsI CBOEH TOUKHU
3pEHUs.

Pe3ynbrarel enuHcTBa y4eOHOM M BOCHUTATENIBHOM NEATEIbHOCTH OTPAXXEHBI B pasjelie
paboueil nporpammsl «JIMYHOCTHBIE PE3yabTATH) HA YPOBHE OCHOBHOI'O OOIIEr0 00Opa30BaHMUs.

®opMbI peau3alii BOCIUTATEIHLHOI0 MOTEHINAIA
y4yeOHoro npeamera «XuMHus»

VYcTaHaBIuBaThL AOBECPUTCIIBHBIC OTHOIICHUA HpI/IBJ'IeKaTI) BHUMAHHUC O6yanOIHHXC${ K
MEXIY YUUTEIEeM U 00yJaroumMcs, o0cyx1aeMol Ha ypoke HHPOpMAIIHH,
CHOCO6CTBy1-OHH/IX IIO3UTUBHOMY BOCHPHUATHUIO AKTUBU3alInun IIO3HaBaTEILHOMN
ydalnMucs TpeboBaHUN U MPOCHO YUUTENS JESITeIbHOCTH 00YJarOIIUXCs

[ToOy»xnaTe 0OyJaronuxcsi COOII0IaTh Ha Opraan3oBbIBaTh PabOTy 00yUJaIOIINXCS C
ypOKe OOIIETIPUHSATHIE HOPMBI TOBEACHHUSI, COLIMATIbHO 3HAYUMOM MH(pOpMaIueit 1o
TpaBujia OOIIEHHUS CO CTAPIIUMU (YUUTEISIMU) | TIOBOJTY MOJTYy4aeMOi Ha YPOKE COIMAIIBHO




Y CBEpCTHUKAMH (00yUJarOIIMMHKC)

3HAYMMON HH(OpMAIUK — 0OCYKIATh,
BBICKAa3bIBATb MHCHUEC

[ToanepuBath B IETCKOM KOJUICKTHBE
TIENIOBYIO, IPYXKeMto0HYI0 aTMochepy

[ToGyxnaTh oOyJaronuxcst coOII01aTh Ha
YPOKE IPUHIIUIIBI YIeOHOU TUCIUTUINHBI U
caMOOpraHu3aIuu

WunmmupoBaTh 00y4aronmxcst K 00CyXICHHIO,
BBICKa3bIBAHUIO CBOETO MHEHHSI, BBIPAOOTKE
CBOEr0 OTHOLIECHUS 10 TOBOY MOTy4aeMoil Ha
YPOKE COIMAIbHO 3HAYUMON HH(OPMALIUH

CotpynHuyaTh ¢ JPYrUMHU
HeJarornyecKuMU pabOTHUKAMHU U APYTHMHU
CHELUATNCTAMH B PELICHUN
BOCHHTATEIbHBIX 3a/1a4

CtpouTh BOCIUTATEIBHYIO IESTEIIBHOCTD C
YYETOM KYJbTYPHBIX pa3Iu4yuil JeTeH,
MOJIOBO3PACTHBIX U UHIMBUIyAIbHBIX
0COOCHHOCTEMH

CoznaBath B yueOHBIX rpynnax (kiacce,
KPYXKKe, CeKIIUH U T.I1.) pa3HOBO3PACTHBIE
JIETCKO-B3POCIIbIE OOIIHOCTH 00YUYarOIUXCsl

[TpuBnekaTh BHUMaHHE 00YJAOIINUXCS K
LICHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSITUH, TPUEMOB

Y1paBiasaTh yueOHBIMU TPYIIIIAMH C LEITBIO
BOBJICYEHUS 00YJaIOIUXCs B IPOLIECC
0o0yuYeHUsl U BOCIIUTAHUS, MOTUBUPYS UX
y4eOHO-1103HaBaTEIbHYIO 1E€ATEIIbHOCTh

AHanu3upoBaTh PeaTbHOE COCTOSIHUE JIET B
y4eOHOM KJlacce/Tpyrie

OpFaHI/I?,OBI)IBaTI) 9KCKYpCHUHU, ITOXOJAbI U
SKCIICAUIIMH U T.II.

HaxomuTh IEHHOCTHBIN acIeKT y4eOHOTO
3HaHUS U HHGOPMAITUH, 00ECIICYHBATh €TI0
MMOHUMAaHHUE U TIePEKUBAHNE 00YUIaIOITUMUCS

3amuImaTh JOCTOMHCTBO U UHTEPECHI
00yYaroImuxcsi, HIOMOraTh JETSIM,
OKa3aBIIUMCS B KOH()IMKTHON CUTYaINH
U/WIM HeOIaronpUsATHBIX YCIOBHSIX

Opeanuzosvieams wedcmeo MOMUSUPOBAHHBIX U 3PYOUPOBAHHBIX 00VUAIOUUXCS HAO UX
HeyCcnesanuwumu 00HOKIACCHUKAMU, 0arouee 00Yy4arouuMcs COYUAIbHO SHAYUMbLU ONbIM
COmpYOHUYeCcmaa U 83auUMHOLU NOMOUU

Opranu3oBbIBaTh MEGCTBO MOTHBUPOBAHHBIX
oOyuaromuxcsi HaJl UX HEYCIEBAIOLIUMU
OJIHOKJIACCHUKAMHU, Jaroliee 00yJarommumMcst
COLMAJIbHO 3HAYMMBIN ONBIT COTPYAHUYECTBA U
B3aMHOM ITOMOIIU

Oprann3oBbIBaTh Me()CTBO APYAUPOBAHHBIX
o0yyJaroIuxcs Hajl UX HEYCIEeBAOIUMHU
OJIHOKJIaCCHUKaMH, Jjatoliee 00yqaromumces
COLIMAJIbHO 3HAYUMBIN OIIBIT
COTPYAHMYECTBA ¥ B3aHMHOW ITOMOIIIH

WNuumupoBats U MOAEPKUBATh
HCCIIE0BATENIbCKYIO IS TENHHOCTD
o0yJaroluxcs B paMKax peanu3aiii UMU
WHIUBUIYATBHBIX U TPYIIIIOBBIX
HCCIIEA0BATENbCKUX MPOEKTOB

WHunmmpoBats ¥ NOAAEpKUBATh
HCCIIEIOBATENbCKYIO e TEIbHOCTh
o0yyJaroImuxcs B paMKax peaqu3aliy UMU
WHIUBUAYAIbHBIX U TPYIIIOBBIX
MCCIIEZIOBATEIBCKUX MPOEKTOB, YTO AACT
o0Oy4aroiuMcsi BO3MOKHOCTb ITpUOOpecTH
HaBbIK YBAKUTEIIBHOTO OTHOILIEHUS K
YyXUM HJiesIM, 0(pOPMIIEHHBIM B paboTax
JPYTHUX UCCIIEN0BATEIEN

NHnnmupoBate 1 MoAepKUBaTh
HCCIIEIOBATENBCKYIO ACSITENILHOCTD
00yJaronuXxcsi B paMKax peaanu3aiii UMU
WHIUBUAYAITBHBIX U TPYIIIOBBIX
MCCIIEIOBATEILCKUX MPOSKTOB, UYTO JAaCT
00yJaronuMcsi BO3MOKHOCTh IPUOOpeCTH
HAaBBIK HY6HI/I‘IHOFO BBICTYIIJICHHUA TIEPET
ayTUTOpHUEH, apryMEeHTHPOBAHUS U
OTCTaWBaHUA CBOEH TOYKHU 3pCHHUA

NHnnmnpoBats U MoAepKUBaTh
HCCIIEIOBATENbCKYIO e TEIbHOCTh
00yJaronuxcsi B paMKax peaanu3aiii HMU
WHIUBUAYAIBHBIX U TPYIIIOBBIX
MCCIIEIOBATEILCKUX MTPOEKTOB, UTO JAaCT
o0yJaronuMcsi BO3MOKHOCTh IPUOOpecTH
HAaBBIK CaAMOCTOATCIIBHOTI'O PCIICHUA
TEOPETUIECKON TTPOOIIEMBI, HABBIK
reHepUpPOBaHUS U OPOPMIICHUS
COOCTBEHHBIX HJIeH, HABBIK YBAKHUTEIHLHOTO




OTHONICHHUS K YY>KUM UM, OPOPMIIEHHBIM
B paboTax Apyrux UccieaoBaTesei, HaBbIK
yOIMYHOTO BBICTYIIJICHUS TIEpe]
ayIUTOpHUEH, apryMEHTUPOBAHUS U
OTCTanMBaHUs CBOCH TOUKH 3pEHUS

Peanuzosvieamv 6ocnumamenbHvle 803MONCHOCMU 8 PA3TUYHBIX BUOAX OesIMENbHOCMU
odyuarowuxcs

Peann3oBbIBaTH BOCIIUTATENbHbIC
BO3MOKHOCTH B Pa3JIMYHBIX BUIAX
JESITeTbHOCTH 00YYarOIIUXCSI CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: caMOCTOsITeIbHAs paboTa
¢ yueOHHMKOM, paboTa ¢ Hay4YHO-TIOMYJIIPHOM
JUTEPaTypoid, 0TOOP U CpaBHEHHE MaTepHasa
110 HECKOJIBKUM HCTOUYHUKAM

Peanu3oBbIBaTh BOCIIUTATEIHHBIE
BO3MOXXHOCTH B Pa3JINYHBIX BUIAAX
JeSITeIbHOCTH 00YUYaIOIINUXCSI CO CIIOBECHOM
(3HAaKOBOW) OCHOBOW: BBIBOJIBI M
JI0Ka3aTenbCcTBO (popmyt, aHanu3 Gopmy,
pelleHre TEKCTOBBIX KOJMYECTBCHHBIX U
KayeCTBEHHBIX 3a/1a4, BHIIIOJHEHNUE 3aaHUI
110 Pa3rPaHUYCHUIO TIOHSATHH

Peanu3oBbiBaTh BOCIIMTATEIIBHBIE
BO3MO>XHOCTH B Pa3JIM4YHbIX BUJIAX
JESATeIbHOCTH 00yYarOIIUXCsl CO CIIOBECHOM
(3HaKOBOIT) OCHOBOM: CITylIIaHWE U aHAJIN3
BBICTYIUICHHM CBOMX TOBapHILEH

Peann3oBEIBaTE BOCIIMTATEIILHEIC
BO3MOKHOCTH B Pa3IMYHBIX BHIAX
JEATEIIbHOCTH 00YYaIOIIUXCS CO CIIOBECHOM
(3HaKOBOI) OCHOBOI1: CHCTEMaTU3AIIHS
yuyeOHOro Marepuana

Pean3oBbIBaTH BOCIIUTATEIIBHBIC
BO3MOYXHOCTH B Pa3JIMIHBIX BHJIAX
JeSITeTbHOCTH 00YJYarOIIUXCsl HA OCHOBE
BOCHIPUSTHS JICMEHTOB JICHCTBUTEIIBHOCTH:
HaOJIOICHUE 32 IEMOHCTPAIMCH yUUTE,
MIPOCMOTP y4eOHBIX (PHIIEMOB

Peanu3oBeIBaTh BOCIIUTATEILHEIC
BO3MOXHOCTH B PA3JIMYHBIX BHUAAX
ACATCIIBHOCTH o6yqaloumxc>1 Ha OCHOBC
BOCIIpUATHUA DJICMCHTOB I[GflCTBHTGJII:HOCTH:
aHaJIu3 HpO6H€MHBIX CI/ITyaI_II/Iﬁ

Peanu3oBbiBaTh BOCIUTATEIbHBIC
BO3MO>KHOCTH B Pa3IUYHBIX BUIAX
JesITeIbHOCTH 00yUaroIIKXCsl HA OCHOBE
BOCIIPUSITHS DJIEMEHTOB JICUCTBUTEIILHOCTH:
M3Y4YEeHHE yCTPOHCTBAa MPUOOPOB MO MOJAETISAM U
YepTeKaM

IIpoexmuposamsv cumyayuu u coobimusl, pazeusaroujue IMOYUOHANIbHO-YEHHOCMHYIO cihepy
obyuarwe20cs (Ky1bmypy nepedicusanuii U yeHHOCmHbvle OpueHmayuy pedenKa)

[TpoexTrpoBaTh CUTyallul U COOBITHUS,
Pa3BHBAIOIIME SMOIMOHAIBLHO-TICHHOCTHYIO
cdepy obyuaronierocs

[IpoekTupoBaTh cUTyalluy U COOBITHS,
Pa3BUBAIOIINE KYJIbTYPY EPEKUBAHUN U
IICHHOCTHbIE OpUEHTAIlUH peOeHKa

Onupamscs Ha HCUSHEHHBIL ONbIM/YEHHOCMHbLE OPUEHMUPBL 00VYAIOUWUXCSL C YiermOoM
soCnUMamenbHbiX 6a308bIX HayUOHAIbLHLIX YeHnocmel (BHIL])

OnupaTbcs Ha KUZHEHHBIN OMBIT
00yJaroIuXcsi C y4€TOM BOCIIUTATEIbHBIX
0a30BBIX HaIMOHABHBIX IeHHocTel (BHII)

OnupaThcs Ha HEHHOCTHBIE OPUEHTUPBI
00yJaronuXxcsi C y4eTOM BOCIIUTATEIbHBIX
0a30BBIX HaMOHANBHBIX IeHHocTel (BHII)

OnuparbCsl HAa )KU3HEHHBIN OIBIT
oOyJaromuxcsi, MPUBO/Is ICHCTBEHHBIE
npuMepsl, 00pasbl, MeTadopsl — U3 OJIM3KUX UM
KHHT, (PHIIEMOB, MYJIbTHKOB, KOMITBIOTEPHBIX
Urp

Onupasce Ha )KU3HEHHBIN OTBIT
00y4aromuXxcsi, yTOYHsIS 4YTO OHU YHUTAIOT,
YTO OHM CJIYIIAKOT, BO YTO OHU UT'PAIOT, O
YeM FOBOPSAT Ha MEPEMEHAX, O UEM YaTSITCA
B ceTax”?

Beikazare cBOI HHTEpEC K YBIICUCHHSIM,
MeuTaM, JKU3HEHHBIM IIJIaHaM, TipodiieMam
neTei/o0yJaromuxcs B KOHTEKCTE COAep KaHus

AKL[CHTI/IpOBaTB BHUMAaHUC OGy‘-IB.IOI.L[I/IXCH
Ha HPaBCTBCHHBIX npo6neMax, CBs3aHHBIX C
HAaYYHbIMU OTKPBITUAIMHU, U3YyIACMBIMH HA




y4eOHOT0 MpeaMeTa

ypOKe

[TpuBneds BHUMaHKE O0YJAIOIIUXCS K
ryMaHUTapHBIM MpobieMam o01IecTBa

[Tomoub 00yyaromuMcs B3TISHYTh HA
y4eOHBIN MaTepHall CKBO3b MPU3MY
4eJIOBEYECKOU [IEHHOCTHU

BocnuTeiBaTh y 00yJaroIIUXCsl 9yBCTBO
YBKCHHUS K KU3HH JPYTHX JIFOJICH U )KU3HH
BOOOII[E

Pa3BuBath y 00y4aromuxcs mo3HaBaTeIbHYIO
AKTHBHOCTh, CAMOCTOSITEIbHOCTh, HHUIIHATURY,
TBOPYECKHE CIIOCOOHOCTH

VY4uThIBaTh KYJIbTYPHBIEC PA3JIMUUs
o0yyaroimuxcs, I0JI0BO3PACTHbIE U
WHIMBUyaJIbHBIE 0COOCHHOCTH JIeTeH

dopmupoBaTh y 00y4aromuxcs KyabTypy
3JI0POBOTO M 0€30MacHOr0 00pa3a KU3HH

®opmupoBaTh y 00y4aromuxcs
IPaXXTaHCKOW TTO3UINH, CIIOCOOHOCTH K
TPYAY Y )KU3HH B YCIOBUSAX COBPEMEHHOTO
MHpa

OO6marbcs ¢ 00ydaroImMMHCS (B IHAIIOTE),
MPU3HABAThH UX JOCTOMHCTBA, TOHUMATh U
MPUHUMATD UX

MonenupoBaTh Ha YpOKe CUTYalluu JJIst
BbIOOpa ocTynka oOydaromuMucs (TEKCTHI,
nHdorpaduka, BUIEO U JIp.)

Peann30BbIBaTh Ha YpOKax MOTHBHPYIOIIHIA
MOTEHIIHAI FOMOPA, Pa3PsKaTh HAPSHKEHHYTO
00CTaHOBKY B KJIacce

Co3maBaTh 1O0BEPUTEIBHBIN
[ICUXOJIOTUYECKHH KIIUMAT B KJIACCE BO
BpeMs ypoKa

Conep:xanue yueOHOT0 npeaMeTa

8 KJIACC

IlepBoHaYa/bHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMUM B )KM3HHM uYeloBeKa. XHMHUSA B CUCTEME HayK. Tema u
BemecTBa. Du3nueckue CBOWCTBAa BEIIECTB. ArperatHoe cocTossHue BemlecTB. [loHsTue 0
METO/axX MO3HaHMs B XUMHH. UHCThIe BemecTBa U cMecu. CiocoObl pa3/iesieHUs CMECEH.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKHE 3IeMEHTHl. CHMBOJBI XUMHYECKUX DIIEMEHTOB.
[TpocThle U croKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (¢opmyna. BalleHTHOCTb aTOMOB XUMHUYECKHUX 3JEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHTEIbHAS aTOMHasi Macca. OTHOCUTEIbHAS MOJICKYJISIpHAS
Macca. MaccoBast 0151 XUMHUYECKOTO DJIEMEHTa B COSTMHEHUH.

KonnyectBo BemiectBa. Monb. MomsipHasimacca. B3anMocBs3b KOJIMYECTBA, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacu€rsl no GpopmysiaM XUMHUUECKUX COCTUHEHUH.

dusnueckue U XMMHUYECKHE sIBIECHHUS. XUMHUYecKas peakius U e€ NMPU3HAKHU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kimaccupukanmsi XUMHYECKIX pPeaKknit
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH MoCcy10i, mpaBuiaMu paboThl B 1a0OpaTOpUU U MpUEMaMHU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJOBAaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEILIECTB, HaOMoAeHe pu3nyecKux (IJIaBJIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHHUE U KOHJIEHCALlUsl BOJIbI) 1 XUMHYECKUX (TOpPEHUE CBEYH,
IPOKAIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HabIoaeHne
U OINMCaHWe TPU3HAKOB TIPOTEKAHUS XMMHYECKHUX peaknuid (pasloXeHWe caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIIOTBI C XJIOPHIOM Oapusi, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHWu, B3auMoJeiicTBue jxene3a ¢ pactBopoM coiu meau (), m3ydenme crnoco6oB
pa3jielieHuss CMeced: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBHIIAPUBAHHUE, JUCTHILIALMNA,
xpomarorpadus, TpOBEeIEHHE OYNUCTKH TIOBAapEHHOW CONHM, HAONIOIEHHEe W OINHCaHHe



pEe3yNbTaTOB IMPOBEACHUS OINBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS MAacChl, CO3/1aHHE
MoJIeNIell MOJIEKYI (IIapOCTEP KHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3nyxa. Kucimopon — 371€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoja B nmpupoje, pu3ndeckue U XMMUYECKHUE CBOWCTBA (peaklUy TOPEHUS).
Oxcunpl. [Ipumenenuekuciaopoga. CrocoObl MOMy4eHHS KHUCIOpOAa B JIabOpaTopuu U
npoMbIIUIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — autoTporiHas MOIU(pHUKAIHS
KHCIJIOPOJa.

TennoBoit 3pPexT XUMHUECKON peakIh, TEePMOXUMHUYECKHE YypaBHEHUS, IK30- U
OHAOTEPMUYECKUE peakuuu. TOoIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — snemeHT M mpocTtoe BemecTBo. HaxoxkaeHue Bojopoaa B IPUPOJE,
buznyeckue 1 XuMUYeCcKHe CBONCTBA, IPUMEHEHHE, CIIOCOObI ofyueHus. KucioTsl u comu.

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelieHHbIE M
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 110yl BellecTBa B
pactBope. Xumuyeckue cBoiicTBa BOAbl. OcHoBaHus. PonbpacTBOpOB B HpUpOAE U B
Ku3HUYenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HeHue NpupoiHbix BoA. OxpaHa u
OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neoprannueckux coeauHenuit. Okcunpl. Knaccudukanus OKCHUIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpasyromue. Homenkiarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHue okcuaos.

OcnoBanus. Knmaccuukamnust OCHOBaHMHK: IIENOYM W HEPACTBOPUMBIC OCHOBAHMUSL.
Homenknarypa ocHoBaHuil. @u3nueckue M XUMHUYECKHE cBoWicTBa OcHOBaHMi. [lomyuenue
OCHOBAaHUM.

Kucnorel. Knaccupukanust xucnor. Homenknarypa kucinor. Dusmyeckne u
XHMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaimioB H. H. bekeroBa. [Tonydenne Kucior.

Comu. Homenkiarypa cosneil. @usndeckue 1 XuMu4eckue cBoiictBa coseil. [lonyuenue
COJIEH.

I'eneTndeckas CBI3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCIMHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBECHHOE OIPEIEICHUE COAEPKaHMSA KHUCIOpPOJa B BO3AYyXe, IIOJIy4YEHUE,
coOupaHue, paclo3HABaHWE M H3YyYEHHE CBOWCTB KHUCIIOPOJA, HAOJIOJEHHE B3aUMOJEHCTBHS
BEIIECTB C KHCIOPOJAOM M YCJIOBHMS BO3HMKHOBEHHUS M NpPEKpalleHUs TropeHus (moxkapa),
O3HAaKOMJIEHHE C o0Opa3laMu OKCHJIOB M OINHCAaHUWE WX CBOWCTB, IOJy4€HUE, cOOMpaHue,
pacrio3HaBaHME M H3YyYEHHE CBOMCTB BoJOpoJa (rOpeHue), B3auMOJEHCTBHE BOJOpOAa C
okcugoM menu (lI) (Bo3MOXHO HCHONB30BaHWE BHIEOMATEpPHANIOB), HaOMOIeHUE 00pa3loB
BEIIECTB KOJMYECTBOM | MoONb, HCCleIOBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOM MAacCOBOM J0JIeH
PacTBOPEHHOTO BELIECTBA, B3aUMOJECHCTBHE BOABI C MeETAUIaMU (HATPUEM M KaJIbLIUEM)
(BO3MOKHO HCITIOJIb30BaHME BHJEOMATEpPHANIOB), HCCIEIOBaHME O0Opa3lOB HEOPraHUYECKUX
BEIIECTB Pa3jIMYHbIX KJACCOB, HAOIOJEHUE HM3MEHEHMsI OKpPAcCKU HHJMKATOPOB B PacTBOpPax
KHCJIOT U 1IeNioueH, n3yueHnue B3anmoaeiicteus okcuaa meau (1) ¢ pactBopom cepHoOil KUCIOTHI,
KHCIIOT C MeTajJITaMH, pPEaKUUid HeWTpaiu3aluy, MOJy4eHHE HEepPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJHOI'O METaula APYTUM M3 PAacTBOpa COJIM, PELIEHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxxHelme Ki1acchl HEOPraHMYECKUX COSTUHEHUN».



IMepuoauueckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux 3Jjementon . U.
MenpeneeBa. CTpoeHne aToMOB. XUMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MONBITKM KIAaCCHU(PUKAUUU XUMHYECKHX 3j1eMeHTOB. [loHsTHe o rpymnmnax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIEIOYHO3EMEIbHbIE METAUIbI, TaJOreHbl, HHEPTHBIE T'a3bl).
DJIeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCUIBI 1 THAPOKCHU/IBI.

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucrema Xumudeckux dnemeHtoB I, M.
MenneneeBa. Koporkonepuognas u juuHHONepuoAHas ¢opmbl Ilepuognueckoit cucteMbl
xumudeckux syemeHTtoB JI. M. MenneneeBa. Ilepuoabt u rpymnmnbl. Duzndeckuil CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB NEPUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctraB aromHbIx saep. M3orombl. Onexktponbl. CrpoeHue
ANIEKTPOHHBIX 000J04YEK aTOMOB MepBbiX 20 XuMudeckux anieMeHToB [lepuonnyeckoil cuctemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHHs  pajuyca  aTOMOB  XMMMUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IIEPUOAAM.

3nauenue Ilepuoamueckoro 3akoHa u Ilepmonnueckoid CHUCTEMBI XMMHYECKUX
AJIEMEHTOB JUIS Pa3BUTHs HAYKU U NpakTUKU. [1. 1. MeHeneeB — y4€HbIN U IpakIaHNH.

Xumuueckasi  cBsizb.  KoBasieHTHass — (moJjisspHas ¥ HEMOJSIpHasi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb okucinenus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. lIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3lOB BEIIECTB METAUIOB M HEMETAJNIOB, B3aUMOJICHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMH KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOLIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (rOpeHUE, pEaKuu pPa3yioKEeHNs, COETUHEHHUS).

Meoscnpeomemnnie ceasu

Peanuzamnust MexXnpeaMeTHbIX CBA3€H MpU M3YYEHHMM XUMHM B 8  Kjacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO--HAYYHBIX IMOHSATHH, Tak U
MOHSITUM, SBISIOMIMXCS CHCTEMHBIMH JUIS OTICNBHBIX MPEAMETOB E€CTECTBEHHO--HAYYHOTO
IMKJIA.

OOmre ecTecTBEHHO--HAyYHbIE TMOHSTHS: HAYYHBIH (DakT, TUIOTE3a, TEOPHS, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAONIOJEHHE,  OKCIEPHUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

dusnka: marepusi, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, H3OTOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TelI0, O0bEM, arperaTHOE
COCTOSTHUE BEIECTBA, a3, (pU3WYecKhue BENUYHHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3161, ComHITE.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadusa: armocthepa, rumpochepa, MuUHEpanmbl, TOPHBIE TOPOMBI, TOJE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakius

[lepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XuMudeckux daemeHToB . .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XUMHUYECKHX



3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajaus, KaJIbLUS W HUX COCAUHEHUNH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoii CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMHUYECKON CBS3M. THUIBI KPUCTAJUIMUECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOM PEIIETKHM M BUAA XUMUYECKON
CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHUX BEIIECTB. XMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHMM, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanus XuMHUECKUX peakluii 0 pa3IMYHbIM MPU3HaKaM (110 YUCILY U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TeIIOBOMY 3((dekTy, Mo H3MEHEHHIO CTeleHeH
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue o ckopoctu xuMuyeckoit peakuuu. [TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. I[lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMHUYECKOTO paBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, DJIEKTPOHHBIM OallaHC OKHCIUTENbHO-
BOCCTAHOBUTENIBbHON peakuuu. COoCTaBlI€HHE YPABHEHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOT0 OanaHca.

Teopus 3IEKTPOJUTHUYECKON  JUCCOIMALMHU. JIEKTPOJIUTBI U HEJJIEKTPOJIUTHI.
Karvonbl, annonsl. MexaHu3M JUCCOLMAIIMM BELIECTB C PA3IMYHBIMU BHJIAMH XUMHUYECKOU
cBsizu. Crenens auccounanyy. CHUIIbHBIE U clTa0ble SJIEKTPOIHTHI.

Peakuuu nonHoro obmeHa. Y cioBusl IPOTEKAaHUS PEaKMii HOHHOTO 0OMEHa, MOJIHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUsl peakuuil. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJCTaBICHU 00 SIEKTPOIMTUYECKON auccoruainui. KadecTBeHHbIE peakIMy Ha HOHBI
[TonsTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHUE C MOJEISIMM KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BELIECTB —
METAIJIOB M HeMeTawioB (rpagura M anmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpoOLEcca JUCCOLUALNU
KHCJIOT, Inenodyed M coned (BO3MOXKHO MCIIOJIb30BAaHME BHUAECO MaTepHalioB), IMpPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIUX NPU3HAKU NPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
OocaJKa, BblJeJIEHWE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (FOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C IOMOILBIO KAaYECTBEHHBIX pEaKLUUi Ha HOHBI,
pEeIlIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTayibl M MX coeJMHEeHUSA

OOmiasi xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHUYEeCKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMU, HEeMeTaJllaMu,
niesoyamu). XaopoBoopoa. ComsiHasIKUCI0Ta, XUMUYECKHECBONCTBA, MOTy4YeHHEe, TPUMEHEHHUE.
[elictBue xJjiopa W XJOPOBOJOPOJA HA OpPraHU3M 4YesloBeKa. BaxHelmume XJIopuabl U WX
HaXO0XJIEHNE B IPUPOJIE.

OOmas xapakrepuctuka s1eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (QU3MYecKHe CBONCTBA MPOCTHIX BELIECTB —



KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYECKHe M XMMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme kak IpeNCcTaBUTENs Kiacca KUCJIOT M crneunuduueckue). XUMHUYECKUE pPeakluy,
JeKallye B OCHOBE HNPOMBIIUICHHOIO croco0a MOydeHus cepHoil kucnoTsl. Ilpumenenue
cepHOii KucIoThl. COJIM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl
COCIMHEHUSIMH Ccepbl (KHCIOTHBIE NOXAM, 3arpsa3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALICHHUS.

OOmas xapaktepuctuka 37eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero (pu3n4eckue U XuMUYECKHUe
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyueHUE,
duzndeckue W XHUMHYECKHE CBOMCTBa (OOIIME KakK TMpEeACTAaBUTENsl Kilacca KHUCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHUE OKpY»Karollel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docthopa, puszndyeckne n xummuueckue cBorictBa. Oxcun docdopa (V) u pochopHas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OOmas xapakrepuctuka s7meMeHTOB |V A-rpymnmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEpOo/, aJFIOTPOIIHbIE MOAU(DUKAIIMY, PACIPOCTPAHEHHUE B
npupoje, Gpu3ndeckue U XMMuiyeckue cBoicTBa. Ancop6uus. Kpyrosoporyriepona B npupoe.
Oxcuapl yraepona, UX GpU3MYecKue U XMMUYECKHE CBOMCTBA, JIefiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJyYCHHE U MPUMEHEHHE. DKOJOrMYeCKUe MpoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, MapHUKOBBIA 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uMoHBL.  Vcmonb3oBaHue  KapOOHAaToB B OBITY, MEAMLUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHbIE TOHATHUSI 00 OPraHUYECKHUX BELIECTBAX KaK O COEAMHEHMSIX Yriepoaa
(MeTaH, 3TaH, JTWJIEH, AaleTUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HeQTb), MPOAYKTHl HUX NepepabdOoTKu
(O6eH3uH), UX POJb B OBITY M MIPOMBIIIICHHOCTH. [IoHATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnuyeckue M XHMHYECKHE CBONCTBa, MOJy4YEHHE M TNPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTepPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3ydeHne oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM  KHCIIOTHI,
NpOBE/IEHUE KadeCTBEHHBIX pEAaKUUMH Ha XJIOPUA-UOHBI W HAONIOJEHHE TPHU3HAKOB UX
NPOTEKAaHUS, OMBITHI, OTpaXkaroliue (U3NYecCKHe M XUMHUYECKHE CBOWMCTBA TaJIOTEHOB U HX
COeIMHEHUIN (BO3MOXHO HCIOJIb30BAHHWE BHJEOMATEPHANIOB), O3HAKOMJIEHHE ¢ 0OpaslaMu



XJOPUA0B (TaJIOTEHUIOB), O3HAKOMJIEHHE ¢ oOpa3liaMH Ccephl U €€ COCIUHECHHUSIMHU (BO3MOXKHO
UCIIONIb30BaHNE BHUJCOMATEPHUANOB), HAONIOJCHUWE Tpollecca OOyrIMBaHUS —caxapa MoJ
JIEHCTBUEM  KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, H3Yy4YCHUE XUMHUYECKUX CBOWCTB
pa30aBIeHHON CepHOM KHUCIIOTHI, MPOBEIECHHWE KAaueCTBEHHOM peakIuu Ha cylb}ar-uoH u
HaOJo/IeHne Mpu3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHE C (PU3MYECKHMMH CBOMCTBaMHU a30Ta,
dochopa M uX coequHEHWH (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPUAIOB), OOpa3aMu
a30THBIX U (ochHOpHBIX YyAOOpEHMiA, MONydeHHe, COOMpaHHe, PACHO3HABAHHUE M H3Y4YCHUE
CBOICTB aMMHMaka, IpPOBEJCHHE KAueCTBEHHBIX peaklUuil Ha MOH aMMOHUS M (ocdaT-uoH u
M3Yy4YEHUE NPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBAE KOHLEHTPUPOBAHHOW a30THOM KHCIIOTHI
C MeZibl0 (BO3MOXKHO MCIIOJIb30BAaHUE BUCOMATEPUAIIOB), U3yUECHUE MOJIENIEH KPUCTAILTMYECKUX
pemérok anmasa, rpadura, QymiepeHa, 03HAKOMIIEHUE C MPOIIECCOM afCOPOIMH PacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOrasza, IOJy4eHHE, coOHupaHue,
pacno3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKHUCIIOrO ras3a, IpOBeICHHE KaYeCTBEHHbBIX PEAKLIUi Ha
KapOOHAT W CHJIMKAT-UOHBI M W3y4YeHUE TIPU3HAKOB WX MPOTEKAHUs, O3HAKOMIICHHE C
MPOIYKIHUEH CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE KCIIEPUMEHTAIbHBIX 33/a4 M0 TeMe
«Baxueimme HeMeTaIbl U UX COSAUHEHUS».

MeTtaJuibl M UX COeIMHEHUS

OOmrast xapakTepUCTUKAa XUMHUYECKHX OJJIEMEHTOB — METAUIOB HAa OCHOBAHHHM HX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN Pl HanpsHKeHUH MeTauioB. PU3MYECKMe U XUMUYECKUE
cBoiicTBa MeTayioB. OOmMe crocoObl MONMy4YeHHsT MeTaUIOB. [IOHATHE O KOPPO3WU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[lenouHble MeTaJIBL: MOJ0KEeHUE B [lepnoanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpOCHUE X aTOMOB, HaXOJeHUE B npupozae. Pu3nueckre U XMMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCIMHEHUN.

[llesoyHO3EMENBHBIE METANIBI MAarHUi M KaJbLUU: TOJNOKeHUEe B llepmommueckoi
cucreme xumuudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaxO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BaxxHeilne coeqnHEeHUs
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuil: nonoxenue B Ilepuogmueckoil cucreMe xumuueckux snemeHto JI. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyecknue U XUMMHUYECKHE CBONCTBA
amroMuHusi. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCU/IA ATFOMUHMSL.

Kenezo: mnonoxenue B Ilepmoamueckoil cucremMe xumudeckux saemeHtoB J[. .
MenneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHeE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C O0pa3laMu METAIOB M CIUIABOB, MX (PU3NYECKUMHU CBOICTBaMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIB30BAaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCHA KaJbIUs U HATPHUS C BOAON (BO3MOKHO HCIIOJIb30BAHKE
BUJIEOMATEPHUAIIOB), MCCIIEOBAaHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Kejle3a B
Kucinoposie  (BO3MOXKHO — HCIOJNB30BAaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha WOHBI: MarHWs, KajabllHMs, aTFOMUHUS, IIUHKA, kene3a (I1) u xemesa



(1), meau (1), HaGMrOICHHE U OMHMCAHHE MPOIECCOB OKPAIIMBAHUS TIAMCHM MOHAMHU HATPHS,
Kalusl U Kablus (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U TUJIPOKCU/IA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BaxkHel1re MeTauibl U UX COSTUHEHUS».

XuMHUS U OKPYKAKOIIAs cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4eJloOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIECTB M XUMHUYECKHX peakinuid B ObiTy. [lepBas moMomib Mpu XUMHYECKUX
0’KOTax M OTPABIICHUSX.

XuUMUYecKoe  3arpsi3HeHHE  OKpyXkaromiel  cpeabl  (mpedenbHas — JOIMyCTHUMast
KOHIeHTpanus Bemiects, ganee — [1/1K). Poxs XxuMuu B penieHr# 3KOJI0TMIeCKUX TPooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3loB MaTepHalioB (CTEKJI0, CIUIaBbl METaJUIOB, IOJUMEpPHbIE
MaTepHuabl).

Mesicnpeomemmunle ceazu

Peanuzamusi MeXnpeaMeTHBIX CBA3€H MpU  HM3YYCHHMM XuUMUM B 9  Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTHUM, SBISIONUXCS CHUCTEMHBIMU [UIsl OTACNBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO
[MKJIA.

OOmme ecTeCTBEHHO-HAyUYHbIE TOHATHS: Hay4YHbIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: marepusi, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIHJI, HW30TOIbI,
paauOaKTUBHOCTh, MOJIEKYJA, DJJICKTPUUECKUH 3apsisl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBL,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢orocuntes, npixanue, 6umochepa, IKocucTeMa, MUHEpAJIbHbIE yI0OpEeHMs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MuUHEpaibl, TOPHBIE TOPOJbI, TMOJE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMsble pe3yabTaThbl OCBOCHHUSI Y4eOHOr0 mpeaMera

JINYHOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOTO 0OOHIEro oOpa3oBaHMs
JIOCTUTAIOTCS B XOJIe 00yUYEHHUsI XUMHUH B €IMHCTBE y4eOHOM M BOCTIMTATENILHOM JICSITEIIBHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU ¥  J1YXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUJIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIpOLIECCaM CaAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIN3ALUN O0yUYarOLIUXCS.

JIMYHOCTHBIE PEe3yNbTaThl OTPaXKarOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMWA M PACIIMPEHHUE ONbITA JIEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE€ B YACTHU:

1)maTpuoOTHYECKOro BOCIIMTAHUSA

-IICHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY |
HAay4YHOMY HAaCIEAWI0, MOHUMAaHHUS 3HAYEHHMS] XUMUYECKONM HAayKd B JKHU3HU COBPEMEHHOTO
oOImiecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(pOpMammeld O MEepeoBBIX JOCTIKCHUIX U
OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpOWCTBE MHpa 1 00IIIECTBA;



2)rpas>IaHCKOro BOCIIUTAHMS:

-TIPEICTAaBICHUSI O COIHMAIBLHBIX HOPMaX M MPaBHJIAX MEXIMYHOCTHBIX OTHOIICHHUU B
KOJUICKTUBE, KOMMYHHUKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIEeI0BATeNIbCKON, TBOPUYECKON W JpPYruxX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATEIbHOCTH MPH BBINOJIHEHUN YU4eOHBIX, IO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHMHM YYCOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMPOIECCE 3TOM Y4eOHOU NesATenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHIlEHd C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;

3)IIeHHOCTH HAYYHOT'0 NO3HAHMS !

-MUPOBO33PEHUYECKHUE TMPEACTABICHUS O BEIIECTBE W XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTUHBI MHpa, MpPEJCTaBiIeHUs] 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3AX YEJIOBEKa C MPUPOAHOU CpeloH, O posu
XUMHH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

-MI03HABATEIbHbIE MOTHBBI, HAIIPABICHHBIE HA IOJIyYCHHWE HOBBIX 3HAHUU MO XUMUH,
HEoOXOoauMbIe 11 OOBSCHEHUS HaONI0IaeMbIX TMPOLIECCOB U SIBICHUH, IO3HABATEILHOM,
WH(OPMAIIMOHHON W YUTATEIBCKON KYIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATypOd, MOCTYITHBIMH TEXHUYCCKHUMH CPEIACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

-MHTEpeC K 00YYEeHUIO U MO3HAHUIO, JTF0O03HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
€caM000pa30BaHUI0, TIPOSKTHON M MCCIIEAOBATEIBCKON NIEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

4)(popMUPOBaHUSA KYJIbTYPbI 310POBbS:

-OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHUE ITOCIEACTBHUH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUS alKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuJl 0€30MacHOCTH TpPH OOpallleHHH C XMMHYECKHMHU BEIIeCTBAMHU B OBITY U peallbHOMN
YKU3HU;

5)TpyaoBOro BoCnuTaAHMS:

-MHTEpPEC K TMPAKTHUUYECKOMY H3YYCHHIO TMpoQeccuii W Tpylda pa3IuvdHOro poja,
yBaXEHHE K TpyAy U pe3ylbTaTaM TpPYAOBOH MAESITeTbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS TMPEIMETHBIX 3HAHUM 10 XWMHUHU, OCO3HAaHHBIA BBHIOOP WHAMBHIYAIBHOM
TPACKTOPUHU TPOJOJDKEHUsI 00pa30BaHUsI C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHHU, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCHEnHOW mpodecCHoHATbHON
NESTENIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTb aJalTUPOBAThCA B
npodeccuoHaIbHOM cpere;

6)3K0J10rM4ecKOro BOCIIMTAHMS:

-DKOJIOTHYECKHU I11eJIeCO00pa3HOe OTHOIICHWE K TMPHUPOJE KaK HCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHMMAaHHUE IIEHHOCTH 37J0pOBOro M Oe3omacHoro odpasa
JKU3HU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (PU3MUYECKOMY U IMCUXUYECKOMY 37J0POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIOICHUS TIPABMIJI OE30MaCHOTO MOBECHUS TP PaboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAITUAX, YIPOXKAIOIINX 3T0POBBIO U JKU3HU JTIOJIEH;

-MOCOOHOCTH TPUMEHSTH 3HAHUS, TOJTy4aeMmble MPH M3yYEeHUU XUMHU, AJIs PeIleHUs
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOid, ISl TIOBBIIIICHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa dKOJOTHUYECKUX MPOOJIEM M MyTeH MX perieHus



IIOCPEACTBOM METOJIOB XMMHH, YKOJIOITMYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B
[I0O3HABATEJILHON, KOMMYHUKATUBHOMN U COLMATIbHOM IPAKTHUKE.

MertanpeamMeTHbie pe3yJbTaThl

B cocraBe MmeranpeIMETHBIX Pe3yJbTaTOB BBIACIAIOT 3HAYMMBbIE Ul (OpPMUPOBAHUS
MHUPOBO33PEHUS OOLIECHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IpoIIecC, SKCIIEPUMEHT U JIPYTo€.), KOTOPhIE UCHOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJSIOT HA OCHOBE 3HAHUN U3 ATUX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCaJbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHKATUBHbIE, PEryJISTHUBHbBIE), KOTOpblE OOecreduBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU AEATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

-YMEHHUSl HCIOJIb30BaTh HMPHUEMBI JIOTMYECKOTO MBIIUICHUS NPU OCBOCHHUU 3HAHMU:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIAECJIATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSA3b C JIPYTUMH HNOHSTHUSMHU), UCIOIb30BaTh MOHATHUS U1 OOBSACHEHUS
OTJENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATb OCHOBAHHS M KPUTEPUU Ul KiaccuUKaLuu
XUMHUYECKHX BEILECTB U XMMHUECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CICCTBEHHBIE CBSI3U
MEXly 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHbBIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBOJbI U 3aKIIOUCHUS;

-yMEHHE IPUMEHSTh B IIpOLiecce MO3HAHUS MOHATHA (IpeAMETHBIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKass (GOopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pPEIIeHHH Y4eOHO-
IIO3HABATEJIBHBIX 3alad, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKkTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEYHS B U3y4aeMBbIX IIPOLECCaX U SIBJICHUSIX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

-YMEHHUE HCIIOJIb30BaTh IIOCTABICHHBIE BOIIPOCH! B KAUECTBE NHCTPYMEHTA MTO3HAHMUS, a
TaKK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHMIA;

-IPpHOOPETEHHE OMbITAa MO IUIAHUPOBAHHIO, OPTaHU3ALUU U MIPOBEACHUIO YUYCHUUYECKUX
HKCIEPUMEHTOB, YMEHHME HaOI0JaTh 3a XOJI0M IPOLIECcCca, CAMOCTOATEIbHO IPOTHO3UPOBATh €T0
pe3ynbTar, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pabora ¢ undopmanmeii:

-yMEeHHME BBIOMpaTh, aHAIU3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHBIX
BUJIOB M (OPM NPEICTABICHHUSA, IMOJYyYa€MyI0 U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble mocodus, pecypcel MHTepHeTa),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

-yMEHHE TPUMEHATh pa3jIMyHble METOJAbl M 3ampochl IpPH TIOMCKE M 0TOOpe
MH(GOpMallUM U COOTBETCTBYIOUIMX JIAaHHBIX, HEOOXOIMMBIX JUJIsl BBIMOJHEHHS YYEOHBIX U
MO3HABATENIbHBIX 33J]a4 ONpeAeNEHHOr0 TUIIA, PHUOOPETEHNE ONbITa B 00JIACTH MCIOIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJaJeHHE  KYyJIbTYpPOH  aKTHBHOTO
UCITIOJIb30BAaHUSl PA3JIMYHBIX IMOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIBHYIO



dopMmy mnpeacraBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pELIAEMble 3aJaud HECIOXKHBIMU
cXeMaMH, ArarpaMMamMu, ApyruMu popmamu rpauki 1 UX KOMOMHAITUSIMH;

-yMEHHE HCIOIb30BaTh U aHAJIM3HPOBATH B Mpolecce y4eOHOH M MCCIen0BaTeIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY POMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM CpEIbl.

KoMmmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elHCTBHUSA:

-yMEHHs 3aJaBaTh BONPOCHl (B Xoj€ auanora W (WIM) JUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
NPEeJI0KEHHOH 3a/1a4H;

-yMEHUSl NPEACTABIATh IOJIYYEHHbIE PE3YJIbTAaThl IO3HABATEJIBHOM JESATENBHOCTH B
YCTHBIX U NHCbMEHHBIX TEKCTAX; JIe€]aTh IPE3CHTALNIO PE3YIbTATOB BBIIOJIHEHHUSI XUMUYECKOTIO
JKCHEpUMEHTa (J1abopaTOPHOIrO OmbITa, Ja0OpaTOpHOM pabOThl MO HCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

-yMeHHS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IO3HABATEILHON
U HCCJIEI0BATENIbCKON /IEATENbHOCTU MPH PEIIEHUU BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYyXIeHUs, OOMEH MHEHUSAMH, «MO3TOBBIE
HITYPMbI», KOOPJIMHAIIM COBMECTHBIX JEHCTBHM, ONpeaeseHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

-YyMEHHE  CaMOCTOATENBHO  OINpENeNIATh  LeNu  JAEATENbHOCTH,  IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOKO AEATENbHOCTb,
BbIOMpaTh Hamboinee 3(dekTuBHBIE CrOCOOBI pemeHus y4eOHBIX M IO3HABATEIbHBIX 3a/ad,
CaMOCTOATENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JEWCTBUM IpU
BBIIOJIHEHUM 33JaHUN C yd4y€TOM IOJy4YeHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

NPEJAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pE3yNbTAaTOB IO OCBOEHHMIO OO0S3aTENILHOTO COJAEpIKaHUs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOH pabouell MporpamMMmol, BBIJIENSAIOT: OCBOEHHBIE
oOydarolmuMucss Hay4yHble 3HAHHUS, YMEHMs U CHOCOObI JeHCTBUM, creuuduueckue s
npeaMeTHoW oOnactu «XUMHS», BUIBI JEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeodpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyueHus B 8 kJiacce npeaMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJDKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUI:

® pacKphIBaTb CMBICI OCHOBHBIX XMMHYECKHMX IIOHATHI: aToM, MOJIEKYJa,
XUMHYECKHH AJIEMEHT, NMPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, CMECH (OJHOPOIHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XHUMHUYECKOTO
3JIEMEHTAa B COEIMHEHHMH, MOJSIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3JEKTPOOTPHULIATENIHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklysl, Kilaccupukanus
peaxiuii: peakluu COeIMHEHUs, PEaKuU Pa3IoKeHUs, peaKIui 3aMEeLICHHs, PeaKIH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIHH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOWTalb, PaguyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAs! CBSI3b, MOHHASI CBSI3b, MOH, KAaTHMOH, aHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPALUs1) B pacTBOPE;



® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHX MOHITHH H
MPUMEHSTH 3T MOHSATHUS MPU OMHMCAHUU BEIIECTB U UX MPEBPALLCHUN;

® CMOJB30BaTh XHMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBjieHHs GopMyll
BEIIECTB U YPaBHEHUN XUMHUYECKUX PEaKLIU;

® OIpenessaTh BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHUSIX,
CTEMNEeHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAIJICHKHOCTH BEIIECTB
K OINpenelnéHHOMY KIIAcCy COEIMHEHHH 1o (opmyiaMm, BUA XHUMHUYECKOH CBS3U
(xoBajIeHTHAs! ¥ MOHHAs) B HEOPTraHUYECKUX COEIMHECHUSIX;

e packpbiBaTh cmbica Ilepuonmueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHMMAHUE IMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX
3JIEMEHTOB OT UX TNoJiokeHus B [leprnoauueckoii cucteme, 3aKOHOB COXPAaHEHUST MacChl
BELIECTB, [IOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOT'O YYEHUS, 3aKOHa ABOraipo;

® OINHUCHIBAaTh M XapakTepu3oBaTh TabnuuHyio ¢opmy [leproguueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJlaBHas noArpynmna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», maneie u OoJyblIMEe NEPUOABI,
COOTHOCUTH 00O3HAaYEHHs, KOTOpble UMeroTcs B Tabmuie «llepuoanueckas cucrema
xumuueckux osnementoB J[. M. MenneneeBa» ¢ YHCIOBBIMH XapaKTepUCTUKAMU
CTPOCHUSI aTOMOB XHWMHYECKHMX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOliee Yucio
AJIEKTPOHOB U PACIIPEAETICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

e KJaccUPUUMPOBATbL XMMUYECKUE IJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakluu (10 YMCIy M COCTaBy y4YacTBYIOIUMX B PEAaKIMM BELIECTB, I10
TerioBomy 3 heKry);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi OMHMCAHUE MPUMEPaMH MOJIEKYISPHBIX YpaBHEHHIA
COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIHil;

® IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaUECTBEHHOIO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHMSI XUMHYECKMX NPEBpAIICHU B Pa3IUYHBIX
YCIIOBUSIX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (popMyse COeAUHEHMSI, MACCOBYIO OO
BELIECTBA B paCTBOPE, IPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUYECKON PEaKIINH;

® TPUMEHSATh OCHOBHBIE OINEpaI MBICIUTEIbHON JIEATENbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTeMaTU3aluio, KiIacCU(UKALUIO, BBISBICHUE
IIPUYUHHO--CIIEJCTBEHHBIX CBSI3€M — JJI MU3YyYEHUS CBOMCTB BEIIECTB M XUMHYECKHX
peakuuii, eCTeCTBEHHO-HAay4yHble METOJbl IO3HAaHUA — HAOIIOJEHHE, W3MEpPEHUE,
MOJICTTMPOBaHKE, SKCIICPUMEHT (peasibHBIN U MBICIICHHBIN);

e (ClenoBaTh  IpaBHJaM  IIOJIB30BAaHUSA  XMMHYECKOM  IOCylIOM |
7a00paTOpHBIM 00OPY/ZOBAaHHEM, a TAaK)Ke MpaBUJIaM OOpallleHHs C BelECTBaAMU B
COOTBETCTBUM C MHCTPYKLMSAMU IO BBITOJHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB
M0 TIOJYYCHHUIO M COOMPAHWI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOJaA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIEHHOM MacCOBOW JOJIed pPACTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh U IIPOBOJAUTH XMMUUYECKHUE IKCIIEPUMEHTHI 110 pACIIO3HABAaHUIO
pPacTBOPOB IIEJOYEH M KUCIOT C MOMOIIbIO MHIUKATOPOB (JIakMyc, (eHOoI(TaIeHH,
METHJIOPAHK U IPYTHE).



K xoH1y oOyueHus B 9 kJiacce npeaAMeETHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX TOHATHH: XHMHUYECKUH
JJIEMEHT, aTOM, MOJIEKYyJa, HMOH, KAaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, BAJIEHTHOCTh, 3IEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas
peakuus, XMMUYECKas CBs3b, TEIJIOBOM 3(p(eKT peakuuu, Mojb, MOJISIPHBIA 00BEM,
pacTBOp, JIEKTPOJIUTHI, HEIIEKTPOIMUTHI, JIEKTPOJUTHUECKAsT AUCCOLUALIMS, PEAKIIUU
MOHHOTO OOMEHa, KaTaJu3aTop, XUMHUUECKOE paBHOBECHE, 0OpaTUMbIe U HeOOpaTUMBbIe
pPEaKIMU, OKUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTEb,
OKHCJICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMMUYECKOH pEaKUuu, NPeIeNbHO JIOIyCTHUMast
koHneHnTpauus [1JIK BemecTna;

® JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHITHH H
HOPUMEHSATh 3TH MOHATHUS NPU OIMCAHUY BELIECTB U UX NPEBPALCHU;

® 1CNOJb30BaTh XMMHUYECKYI0 CUMBOJIUKY [UIsI cocTaBieHUs (opmyi
BEILIECTB M YPAaBHEHUI XUMUYECKUX PeaKIHii;

® OIpEAeNATh BAJIEHTHOCTb U CTEIIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCJMHEHUSAX pPAa3IMYHOI0 COCTaBa, MPHUHAIJIEKHOCTb BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeNMHEHHMH Mo (opmyniam, BHI XMMHUYECKOH CBS3U (KOBaJCHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJHBIX PAcCTBOpPaxX HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJNINYECKOM PeIEéTKN KOHKPETHOTO BELIECTBA;

e packpbiBaTh cMbica Ilepuonnueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 NOHUMaHKE: OMKUCHIBATh U XapaKTepu30BaTh TaOIUUHYIO0 GopMy
[Teproanueckoil CHUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iuyaTh IOHSATUS «TJIaBHAas
noarpynna (A-rpynna)» u «mobounas noarpynna (b-rpymma)», mansie U Oombliine
HEepUOJIbl, COOTHOCUTH 0003HAUEHHsI, KOTOPble UMEIOTCS B IEPUOIUYECKOl Tabauie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHMS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsn A1apa, o0IIee YnCiIo 3JIEKTPOHOB U pacIpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOIOB U TJIABHBIX NOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;

e KJIACCU(PUUUPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPIraHUYECKHE BEIIECTBa,
XMMHUYECKHE peakuuu (10 YUCIy U COCTaBy y4YacTBYIOIIMX B pEaKIMH BELIECTB, IO
TerIoBoMy 3 (PEeKTy, M0 U3MEHEHHUIO CTETIEHEW OKHCIICHHUSI XUMUUYECKUX JIEMEHTOB);

® XapakTepu30oBaTh (OMUCHIBATH) OOILIMEe W creuu(puyeckue XHUMHUYECKHe
CBOMCTBa MpPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPXkAas OMHCAHHE IpPUMEpaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIi;

® COCTaBJSATh YPAaBHEHUSI IJIEKTPOJUTUYECKOW JUCCOLUAIMM  KHCIIOT,
Hieyiouel M coJjeil, MoJHble M COKpAIIEHHbIE YpaBHEHHUS peaklMil MOHHOrO OOMEHa,
YPaBHEHHUs peaklui, NOATBEPKAAOIINX CYLIECTBOBAHUE F€HETUUECKON CBS3H MEXAY
BELIECTBAMU Pa3JIMYHBIX KJIACCOB;

® pacKpblBaTb CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;



® [IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHWUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAILLCHUI B PA3JIMUYHBIX YCIOBUSX;

® BBIUUCISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTa 1Mo (popmysie COeIUHEHHUS, MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

e coOmomaTh  TpaBWiIa  IOJIb30BAHUS ~ XWMHYECKOW  TOCYAOM |
1a00paTOpPHBEIM O0OpPYIOBAaHUEM, a TaKKe IMpaBWiIa OOpaIleHHsS C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBIMOJIHCHHUIO JIAOOPATOPHBIX XMMHUYECKUX OTBITOB
T10 TIOJTYYCHUIO M COOMPaHUIO ra3000pa3HBIX BEMICCTB (AMMHAKa U YTIIEKUCIIOTO ra3a);

® T[POBOJIUTH  pEaKIUU, MOATBEPKIAIOIIME  KAYeCTBEHHBI  COCTaB
pPa3IMYHBIX BEIICCTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOpHI-, OpOMUA-, WMOIHI-,
kapOoHat-, Qocdar-, cuimkar-, cynabhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS W
MOHBI U3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIIKME B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

e T[PUMEHSITh OCHOBHBIC OMEpPAIUH MBICIUTEIBHON JNEATEIIbHOCTH — aHaIU3
U CHHTE3, CpaBHEHHE, OOO0OIIEHUE, CHUCTEMATH3AIMI0, BBIIBICHHEC NPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOWMCTB BELIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peajbHBIN U MBICIICHHBIN ).

TemMaTH4yeckoe MJIAHNPOBAHUE

8 ki1ace
Ne HaumenoBaHue pa3/ieioB U TeM KoumnuectBo | JiaekTpoHHbIe (HM(pPOBHIE)
n/n NMPOrpaMMblI 4acoB 0o0pa3oBaTeIbHbIE PECYPChI
Pasznea 1.IlepBoHavasnbHble
XUMHYeCKHe MOHSATHS
XuMus — BaKHas 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU ) bubmiorexa LIOK
https://m.edso0o.ru/7f41837c
JIESITENIbHOCTH YeJIOBEKa
bu6mmoreka [IOK
1.2 BemiecTtBa 1 XUMHUYECKHE pEAKIIUU 15 https://m.edsoo.ru/7f41837¢
Pa3nes 2.Baxkneiimme npeacTaBuTe/n
HEOPTraHUYEeCKUX BelleCTB
bu6mmoreka [JOK
2.1 Bozayx. Kucnopona. [Tonsarue 06 okcumax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 Bonopona.Ilonsitue o Kucinorax u comusx 8 https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonsitue 06 5 bubnunoreka [JOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 bubnunoreka [JOK
' COEIMHEHU N https://m.edsoo.ru/7f41837c
Paszgea 3.Ilepuognueckuii 3aK0H U
Ilepuoanueckasi cucTeMa XUMHYECKHX
anemenToB JI. 1. MenjeneeBa.
Ctpoenne aToM0OB. XUMHYeCKas CBA3b.
OKHUCIANTETBbHO-BOCCTAHOBUTEIbHBIE
peakuuu
31 [Tepuoanueckuii 3akoH u Ilepuonnueckas 7 bubnuorexa [IOK

CHUCTEMA XUMHUYCCKHUX DJICMCHTOB ﬂ .

https://m.edsoo.ru/7f41837¢c
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Mennene-eBa. CTpoeHue atoma

39 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 bubmuoreka [JOK
' BOCCTAHOBHUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 buGmorexa LIOK
https://m.edso00.ru/7f41837c
OO611ee KOJIMYECTBO YacOB I10 ITporpaMmme 68
9 kJaace
Ne HaunmeHoBaHMe pa3je/ioB U TeM KonuyectBo | DiiekTpoHHbIe (LM (pPOBHIE)
n/n NPOrpaMMbl 4acoB o0pa3oBaTesibHbIE PeCypChl
Pa3nen 1.BemecTBO U XUMHYeCKHE
peakumuu
11 [ToBTOpEeHME U yriyOJieHUe 3HAHUI 5 bubnuoreka [JOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHALIHS. 8 bubnunoreka [JOK
' XHUMHYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Pa3zgen 2.HeMeTa/JIBI M X COeAUHEHUSA
21 OO0m1as XxapakTepucTUKa XUMHUYECKUX 4 bubnnoreka [JOK
' snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as xapakTepucTUKa XUMHUUECKUX
2.2 aneﬁeHTos V|AI-)1"py1'IHLI. Cepau eé 6 bubmmorexa [IOK
https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 SHCHI\iCHTO]f VA-?pynnm. A3zot, dpochop u 7 bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.4 aneﬁeHTmf IVAI-)rpynnLI. VYraepon u 8 bubmiorexa LIOK
. https://m.edsoo.ru/7f41a636
KPEMHUH U WX COCMHCHUS
Pa3znen 3.MeTasibl 1 HX COeINHEHHS
. bu6mmoreka [JOK
3.1 Obmpe cBoficTBa MeTANIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxneiiime MeTanibl U UX COSTUHEHUS 16 Eggg}jﬁfgj{;ggﬁf 112636
Pa3nen 4. Xumusi u okpyxaiomas cpeaa
41 BemecTsa u MaTepuansl B )KU3HU 3 bu6mmoreka [IOK
' YyeJloBeKa https://m.edsoo.ru/7f41a636
PesepBHOE BpeMms 3 bubmiorexa [IOK
https://m.edsoo.ru/7f41a636
OO11ee KOJIMYECTBO YaCcOB T10 MPOTPAMMeE 68

Y4eOHo-MeTOoAMYECKOE 00ecniedyeHrne 00pPa30BaTe/IbHOIO Mpouecca
Oobs13aTesbHBIC YYeOHbIE MATEPHAJIBI /ISl YYCHUKA

* Xumus, 8 knacce/ I'abpuensia O.C., OctpoymoB N.I'., CnankoB C.A., AKMOHEpHOE 00IIECTBO

«M3naTenbCeTBO

* Xumusa, 9 xmace/ I'abpuensn O.C., Octpoymo WN.I'., CmagxkoB C.A., AKIuoHepHOE

obmectBo «M3naTenscTBO «lIpocBemnienue»

«IIpocsenieHne

MeTogmqecm/le MaTepHuaJbl 1JId YIUTEIsA
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PaGoueii nporpamma:
Xumus.Pabounenporpammsl.Ipeamernasumuausyde6ankoBO.C.I'abpuensina, U.I'. Octpoymosa,
C.A.CnaakoBa. 8-9 kimaccel: yueb. mocobue mnsi obmeodpazoBar. opranmszammii / O. C.
I'a6puensn, C.A.CnankoB — M. IlpocBenienue, 2019

HudposBbie 00pa3zoBaTe/ibHbIE pecypchl U pecypcbl ceTu UHTEpHET
[Iepnoanueckuit 3akoH. [lepuonnueckas cucrema xummdeckux 31neMeHToB 1. M. Menneneesa
https://m.edsoo.ru/00adb59e
IIpenmer xumuun. Ponap XuMuM B KU3HU YEIIOBEKA. Tea U BEIeCTBA
https://m.edsoo.ru/ff0d210c
Uucreie BemecTBa U cMecr. CrocoObl pa3esieHus: cMeceid
https://m.edsoo.ru/ff0d26ca
XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB
https://m.edsoo.ru/ff0d2be8
ATOMHO-MOJICKVJISIDHOC YUCHUC. 3aKOH IIOCTOAHCTBA COCTaBa BECHICCTB. XuUMH4yeckas (bODMVJIa.
BajleHTHOCTEL aTOMOB XUMHUYECKHUX DJIEMEHTOB
https://m.edsoo.ru/ff0d2d50
OTHOCI/ITGJ’ILHa}I aTOMHasl Macca. OTHOCI/ITCJ'ILHEIH MOJICKYJISIpHAass Macca
MaccoBas IOJISI XUMHUYCCKOI'O 3JIEMCHTA B COCINHCHUN
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
[Ipu3Haky 1 yciioBUs NPOTEKAHNS XUMUYECKUX PEAKLIUN
https://m.edsoo.ru/ff0d3al6
Kitaccupukanust XMMUYECKHX PEAKINH (COSTMHEHUS, pa3lIOKEHUs, 3aMEIICHUsT, 00OMEHa)
https://m.edsoo.ru/ff0d3f34
Crioco0bI mosrydeH st KHCIOpOAa B J1a00paTopuu U MpOMBIIUIEHHOCTH. [IpuMeHenne kuciopoia
bu6muoreka IIOK https://m.edsoo.ru/ff0d497a
Bonopon — anemenT u npoctoe BemectBo. Haxoxnenue B npuponebubdmmorexa [{OK
https://m.edsoo.ru/ff0d4dd0
duznyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI
https://m.edsoo.ru/ff0d587a
OCHOBHI)IG KJIaCChl HCOPTraHNUYCCKUX COGJII/IHGHI/Iﬁ
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee?
https://m.edso0.ru/00ad9474
SHCKTpOOTpI/IHaTCIIBHOCTB aTOMOB XMMHYCCKHUX JJICMCHTOB, THIEI XUMUYECKON CBA3HU
https://m.edso0.ru/0
https://m.edsoo.ru/00adaab8
OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITeJ'IBHI)IG pCaknuun
https://m.edso0.ru/00adb076
Teopus snexkTpouTHIECKON auccoranui. CUIbHBIE U ClIa0bIe SJIEKTPOIUTHI
Bbubaunorexa I{OK https://m.edsoo.ru/00adcd68
bub6muoreka [IOK https://m.edsoo.ru/00add5d8

Hemetaminl

https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade64a
https://m.edso0.ru/00adf306
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
химия%20раб%20пр%2010-11%2023-24.docx
химия%20раб%20пр%2010-11%2023-24.docx
химия%20раб%20пр%2010-11%2023-24.docx
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/0
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a

https://m.edsoo.ru/00adfd9c
https://m.edso0.ru/00ae080a
https://m.edsoo.ru/00adeea6
MeTtaimisl
https://m.eds00.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo0.ru/00ae15e8
https://m.edsoo.ru/00aelc64
https://m.edso0.ru/00ae1d86
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl
https://m.edso0.ru/00ae4270
https://m.edso0.ru/00ae4270
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