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INOACHUTEJIbBHASA 3AIIMCKA

[IporpaMmMa 1mo XxuMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTABIIEHA Ha
OCHOBE TpeOOBaHUN K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM MPOTpPamMMBbI
OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepasbHON pabodeil MporpaMMbl BOCTIMTAHUS U C YUYETOM KOHIICIUU MPETodaBaHuUs
yueOHOro mpenMera «XuMmus» B 00pa3oBaTelIbHBIX OpraHu3auusx Poccuiickoi
denepanu.

B pabouyto nporpammy BHECEHBI U3MEHEHHUsI Ha OCHOBE MprKa3za MUH MPOCBEIIECHUS
Poccun «O BHECEHMH M3MEHEHMI B HEKOTOpBIC MPHUKa3bl MHUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepanuu, Kacaommuecs (eneparbHbIXx 00pa30oBaTEIbHBIX MPOTPAMM
Ha4yaJbHOI'O OOIIEro 00pa30BaHMs, OCHOBHOI'O OOIIETO 00pa30BaHMSA U CPEAHETO OOIIETO
obpazoBanust » ot 09.10.2024 r. Ne 704 u mnpukaza Munnpocseuenus Poccun «O
BHECEHWU WM3MEHEHUN B HEKOTOphIE MpHKa3bl MUHHCTEpPCTBA OOpa3oOBaHUSI U HAYKU
Poccunitickon ®epepaumu u MunucrepcrBa mnpocsemienuss Poccuiickon ®Denepanuu,
Kacaromuecs penepatbHbIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBLHOTO
00111eT0 M1 OCHOBHOTO 00111eT0 00pa3oBanHus» oT 18.06.2025 r. Ne 467.

[Iporpamma 1o xuMuu Aa€T MPEACTaBICHUE O IEAX, OOl cTpaTeruu o0y4YeHus,
BOCIIMUTAHUSI U PA3BUTHUS O00YUYAIONIUXCSl CPEACTBAMH YU4E€OHOIO MpeaMeTa, YCTaHABIMBACT
00s13aTeIbHOE TMPEAMETHOE COJCpKaHWEe, NPEeIyCMaTpPUBAET pacHpeleieHue €ero 1o
KJIaccaM M CTPYKTYPHUPOBAHHE IO pa3aeiaaM U TeEMaM MPOTrpaMMbl 110 XUMHUU, ONPEIETSAET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapPAKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh U3YUEHUS XUMUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€M, JIOTMKU Y4YEOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH oOOydJaromuxcs,
oTpeieIsieT BO3MOXKHOCTH TMpeaMeTa Hjisi peainu3ainuu TpeOOBaHMM K pe3ysibTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHON MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs, a TakKe TpeOOBaHUM K pe3ynbTaTaM OOy4YeHHs XMMHHM Ha YPOBHE LENel
W3yYeHHs TpeAMETa W OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON AESATEIBbHOCTH
00ydJaroIerocs 1o OCBOEHUIO Y4eOHOTO COJIePKAHUS.

3HaHWE XWMHH CIY)KHT OCHOBOM is  (pOpMUpOBaHUST  MHUPOBO33PEHUS
00ydJaromerocs, e€ro MpeACTaBICHUH O MATEPHAIBHOM €IWHCTBE MHPA, BAXKHYIO POJIb
UTPalOT (POpMUPYEMbIE XUMHUEH MPEACTABICHHUS O B3aUMONPEBPAIICHUAX HPHEPrUU U 00
HBOJIIOIIMU BEILIECTB B MPHUPOJIE, O MYTAX PEIICHUs TI00adbHBIX MPOOJEeM yCTOWYHUBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOM, HJHEPreTUYECKOW, MUIIEBOM M SKOJOTHYECKOU
0e301acHOCTH, TPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumun:

CIOCOOCTBYET pealih3allii BO3MOXHOCTEM IJisi caMOpa3BUTUS U (POPMUPOBAHUS
KYJbTYPbI IMYHOCTH, €€ 00111el U (PYHKIIMOHATLHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHWUE MBIIUICHUS MW TBOPYECKUX CIOCOOHOCTEH
oOyyJaronmxcs, HABBIKOB UX  CaMOCTOATENbHON  y4eOHOU NEATEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX U UCCIEI0OBATEIbCKUX YMEHHUM, HEOOXOAUMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B MPOECCUOHATBHON NeATEIbHOCTH;
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3HAKOMHUT CO CIeUM(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO
B3IJI1a HAa C€IMHCTBO IPHUPOABI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTallOM B
(GbOopMUPOBAHNN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4arOIINUXCS;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE 0Opa3oBaHUE
00yJarImXxcs.

JlanHble HampaBiIeHHsT B OOy4eHMM XHMHHM OOECIEYMBAIOTCS  crenu(ukoi
coJlep)KaHusl y4eOHOTO MpeAMETa, KOTOPBIM SIBISAETCSA MEAAarornyecky aaanTHUPOBAHHBIM
OoTpakeHHeM 0a30BOI HAyKH XMMHUU Ha OTMPEEeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOIO 0OILIero oOpa30BaHUS OpPUEHTHUPOBAaH Ha
OCBOEHHE OOYy4YaloIMMUCSA CUCTEMBl IE€PBOHAYAIBHBIX IOHATHH XHMHH, OCHOB
HEOPraHWYECKOM XMMHHU M HEKOTOPBIX OTIEJIbHBIX 3HAYMMBIX MOHATHH OpPraHUYECKOM
XUMUH.

CtpykTypa coaepXkaHMs MNporpamMmbl IO XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO noaxoza K €€ uzydeHuro. ConeprkaHue CKJIAbIBACTCS U3 CUCTEMBI IIOHITHM O
XMMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHHN 0 XUMHUECKOH peakuuu. O6e 31u
CHUCTEMBI CTPYKTYPHO OPraHM30BaHbI 110 IIPUHLMILY OCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUU
Ha OCHOBE TEOPETUYECKUX NPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoguyeckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMUH;

— Y4EHMS O CTPOCHHM aTOMa U XUMHUYECKOH CBSI3H;

— IPECTaBICHUN 00 3JEKTPOJIUTUYECKOMN JUCCOLHALINY BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE IMIIMPUYECKH ITOJYYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YpPOBHS K JIPYrOMY,
BBIMOJHAS  (PYHKIMHM OOBSCHEHMS] W IMPOTHO3UPOBAHUSA CBOMCTB, CTPOEHMSI U
BO3MOYKHOCTEM MPAKTUYECKOTO MPUMEHEHMS U MTOJYyYEHUS N3Yy4aeMbIX BEILIECTB.

OcBoeHHEe MpOrpamMMbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XMMHYECKON COCTABIAIOLIEN HAYYHOM KapTHHBI MUpPA B JIOTMKE €€ CUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIICHMs K HAYyYHOMY 3HaHUIO U METOJaM II03HAHMS B Hayke. [3ydenue
XUMHMH IPOUCXOIUT C MPUBJICUEHUEM 3HAHUN U3 paHEe U3yUYEHHBIX YYEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 knacced» u «®dusmnka. 7 Kmacey.

[Ipy wu3ydyeHHH XUMHUU TPOUCXOAUT (OPMHUPOBAHHME 3HAHUN OCHOB XHUMHUYECKOH
HAayKM Kak oOJacTM COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTUYECKOW AeATEeIbHOCTH
4eJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOI KyJIbTYyphl. 3ajaua yueOHOro rnpeaMera
COCTOMT B (POPMHPOBAHMM CHUCTEMbl XUMHYECKMX 3HAHUH — BaKHEHIIMX (AKTOB,
NOHATUN, 3aKOHOB U  TEOPETUYECKUX  MOJOXKEHHM, JOCTYNHBIX  0000IIeHui
MUPOBO33PEHYECKOTO XapakTepa, A3blka HAayKH, B MPUOOIIEHMH K HAy4YHBIM METOJaM
MO3HAHUS NIPU U3YYEHUH BEILECTB U XUMUYECKUX PEaKIUil, B JOPMUPOBAHUU U PA3BUTUU
[IO3HABATEJIbHBIX YMEHUH M HMX NPUMEHEHUM B Y4eOHO-IIO3HABATEIBHOW M y4eOHO-
UCCIIEIOBATENbCKON JIEATENbHOCTH, OCBOCHMM NPaBWJI O€3011aCHOrO OOpalleHus ¢
BEILIECTBAMHU B [IOBCEHEBHOM KM3HH.
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[Ipy wu3ydyeHUH XUMHUU Ha YPOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHUS BaXHOE
3Ha4YE€HHE MPUOOPEIH TaKue 1ENH, KaK:

—  (dopMHpOBaHWE  WHTEIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY TMPHUHSATHIO  PEIICHHM,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

— HaIpaBJIEHHOCTh OOY4YEHHUsI Ha CHUCTEMaTH4YeCKOe MPHUOOLIEHUE 00ydaroumxcs K
CaMOCTOSITEJIbHOM  TMO3HABATEIIPHOW JIEATENILHOCTH, HAyYHBIM METOJaM IIO3HaHWUS,
bopMHPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMHUH,

— obecrieueHre yCIOBUM, CIIOCOOCTBYIOMNUX MPUOOPETECHUIO 00YJAIOIITUMUCS OIBITA
pPa3HOOOpa3HOW JEeATENbHOCTH, IIO3HAHUS U CAMOINO3HAHHUA, KIIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHLIMI), UMEIOUIMX YHUBEPCAIbHOE 3HAYEHHUE JJI Pa3IU4HbIX BHUJIOB
NeSTeTLHOCTH;

— (hopmupoBanue o0mel PyHKITMOHAIIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSACHATHh U OLECHUBATH SIBJICHUS OKPYXKAIOIIETO MHpPA, UCHOJIb3YS
3HaHUS M OIbIT, MOJYyYECHHbIE NPU H3YUYCHUM XUMHUHU, NPUMEHSATHh UX MPU PEIICHUU
po0sieM B TOBCEAHEBHOM JKU3HU U TPYAOBOMU JAESATEIBHOCTH;

— ¢opMupoBaHHWE y OOYYAIONMUXCS TYMaHHUCTUYECKUX OTHOIICHWH, MMOHWMAHUS
IIEHHOCTH XWUMHUYECKUX 3HAHWUW i1 BBIPAOOTKH HKOJOTHYECKH IeJIecO00pa3HOTo
NOBEJCHUSI B OBITY U TPYJOBOM NESITEIILHOCTH B LIEJISAX COXPAHEHMsI CBOETO 3JI0POBbs U
OKPYKarOIIEU IPUPOJHON CPELBI;

— pa3BUTHE MOTUBAMM K OOYYEHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCTIIUTAHUIO HAa OCHOBE YCBOCHHs OOIEUETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JaTbHEHIIETO O0yUeHHUS.

OO1iee 4MCIO 4YacoB, OTBEIEHHBIX MJii U3YyYEHUS XUMHH Ha YpOBHE OCHOBHOTO
ob1iero oopazoBanus, coctapigeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

B coorBercTBUM C aKTyaJbHBIMU TpPEOOBAaHUSAMU M TOPSAKOM TIOATOTOBKH K
rocyaapcTBeHHOUW utoroBoit arrecranuu (OI'D), mepedeHb nmpoBepseMbIX TpeOOBaHUH K
pe3yipTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MpOrpaMMbl U 3JIEMEHTOB
colepkaHus OTpaxEéH B Buje Tabmuu-koaudukatopoB ans OI'D. Koauduxatops
o0ecreunBarOT IPEEMCTBEHHOCTh IPEAMETHBIX, METAlPEIMETHBIX UM JIMYHOCTHBIX
pEe3yJIbTaTOB M MCHOJB3YKOTCS MPU IUIAHUPOBAHUU KOHTPOJS, IMPOMEKYTOUHOM M
UTOrOBOM aTTECTALIAH.

IIVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JUYHOCTHBLIE PE3YJIBbBTATHBI
JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO 00IIEero oOpa30BaHUS
JIOCTUTAIOTCSI B XOJe OOY4YeHHs] XUMHU B EIUHCTBE Y4eOHOH U BOCIUTATEIbHOU

ACATCIIBHOCTU B COOTBCTCTBUHU C TpaaWIIHMOHHBIMHA pOCCHﬁCKHMH COOMOKYJIbTYPHBIMU H
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JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHSTHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMH
MOBEJEHUS U CIOCOOCTBYIOT IMpolleccaM CaMOMO3HAHUS, CAMOPA3BUTHUS U COLMATIN3alUN
0o0ydJaronmxcsi.

JIMYHOCTHBIE PE3yNTAThl OTPAKAIOT TOTOBHOCTH O0YYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOI MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAIMI U pACIIMPEHUE ONbITA IE€SITEIILHOCTH Ha
e€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICJIUIO, IOHUMAHUS 3HAYCHHS] XUMHUECKOW HAYKU B KU3HU COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTM  BJAJeTh JOCTOBEpHOW uWHMoOpMammeln o0 mepeaoBbIX
JOCTHXKEHUSIX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPONCTBE MUpPa U OOIIECTRA;

2) rpa:kIaHCKOTr0 BOCTIMTAHMS:

MPEICTABICHUS O COIMATBHBIX HOPMAax M MPAaBUIIAX MEXKIMYHOCTHBIX OTHOILICHUN B
KOJUIEKTUBE, KOMMYHUKATHMBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIEeI0BATENbCKOM, TBOPUECKON M JIPYTUX BHUAAX ACSTEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM NEATEILHOCTH MPHU BHITIOJIHEHUH y4E€OHBIX, TO3HABATEIILHBIX
3a/lay, BBIMIOJHEHUN XUMHUYECKUX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IIPOCKTOB,
CTPEMJICHHMSI K B3aMMOINOHMMAHHUI0O M B3aWMOIIOMOIIM B TMpoOLEcce 3TOM yuyeOHOM
JesATEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJEHUE M MOCTYIKH CBOUX TOBAPHUIIEH C
MO3UIIMYA HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMUSI OCIIEACTBUIN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHUYECKHAE TPEJCTABICHUS O BEMIECTBE H XHUMHUYECKOM peakInu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIIAIONINE OCHOBY IS
NOHUMAaHUsl CYIIHOCTH HAy4YHOM KapTUHBI MHpa, NPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa ¢ MPUPOJTHON CPENoH, O
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHbIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU MO XUMHH,
HE0OXoauMbIe 111 OOBICHEHUs] HAOMIOJAEMBIX MPOLECCOB U SBJICHUI, TTO3HABATEILHOM,
MH()OPMAIMOHHOW U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE€ HABBIKOB CAMOCTOSTEIHHOM
paboThl ¢ Y4COHBIMH TEKCTAMHU, CIPABOYHOU JIMTEPATypOH, MTOCTYITHBIMUA TEXHUYECKUMHU
cpencTBamMu MHGOPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpeC K OOYYEHHIO M MO3HAHUIO, JIF0O03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K CaM000pa30BaHUIO, MPOEKTHON M HUCCIENOBATENbCKOU NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHUS B JAIbHEHUIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKU Ha 3/J10pPOBBIA 00pa3 >KM3HU, OCO3HAHUE TOCIEICTBUNA M HENPUSATUE BPEIHBIX
npuBblYeK  (ymoTpeOJieHUsl  ajIkoroyisi, HApKOTHKOB, KypeHHUs), HE0OXOIUMOCTU
coOJTI0/IeHUs PaBHIT O€30MTACHOCTH MPH OOPAIICHUN ¢ XUMUYECKUMH BEIIECTBAMU B OBITY
Y PEAIbHOU )KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

54



®denepanbHas pabouas nporpamma | Xumus. 8—9 kiaccsl (0a30BbIN YPOBEHb)

MHTEpPEC K MPaKTHUYECKOMY H3Yy4YeHHIO mpodeccuii W TpyAa pa3iIMyHOro poja,
yBOXEHUE K TPYAy U pE3ysibTaTaM TPYAOBOM AESITENbHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHUST TPEAMETHBIX 3HAHWM IO XWUMHUHU, OCO3HAHHBIA BBHIOOP WHIWBUIYATBHOU
TPACKTOPUHM TMPOJOJDKCHHsSI 00pa3oBaHUS C Y4YETOM JUYHOCTHBIX HHTEPECOB W
CIIOCOOHOCTM K XHMMHHU, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCICIIHON
npo(ecCUOHANIbHON JIEATETbHOCTH U Pa3BUTHUA HEOOXOJMMBIX YMEHUW, TOTOBHOCTH
aIanTHPOBATHCS B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOTHYECKOr0 BOCIIUTAHMS

IKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJEC KaK MCTOYHHKY JKM3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBaHHUS, MOHMMAHHE IEHHOCTH 3J0pPOBOrO M 0€30MacHOro
oOpa3a JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HMYECKOMY U
MICUXUYECKOMY 37I0pPOBbIO, OCO3HAHWE IIEHHOCTU COONIOZICHUSI TMpaBmil 0O€301MacHOTrO
MOBEJICHUS TP paboTe C BEIIECTBAMU, a TAKKE B CHUTYAIUIX, YIPOKAIOMIUX 370POBBIO U
JKU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, TOJIy4aeMble TIPU U3YYEHUU XUMUU, IJIs1 pEeLICHUs
3a/1a4, CBSA3aHHBIX C OKpYXKalolled MPUPOJHON Cpenoil, sl TOBBIIEHUS YPOBHS
AKOJIOTHYECKON KYJIBTYPhI, OCO3HAHUS TJI00ATHHOTO XapaKTepa 3KOJOTHUYECKUX MpoOsieM
U ITyTEeH UX PEenieHs MOCPEICTBOM METOA0B XUMHH, SKOJIOTUYECKOTO MBIIUICHHS, YMCHHS
PYKOBOJICTBOBATHCSl UM B MTO3HABATENIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MTPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cooTBeTcTBUM € aKTyaldbHbIMH TpPEOOBAaHUSMU U TMOPSIAKOM TOJATOTOBKH K
rocyJaapcTBeHHoM utoroBod arrecranuu (OI'D), mepedyeHb NMpoBepsieMbIX TPeOOBaHHUM K
pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl U 3JIEMEHTOB
colepkanus oTpaxkEéH B Buue Tabmun-koaudukaropoB mis OI'D. Konudukarops
00ecneunBalOT MPEEMCTBEHHOCTh MPEAMETHBIX, METANpPEIMETHBIX M JIMYHOCTHBIX
pEe3yJbTaTOB M MCHOJB3YIOTCS IPHU IUIAHUPOBAHMM KOHTPOJSA, NPOMEKYTOUHOU U
WUTOTOBOU aTTECTALIUU.

Koaudgukatop mnpoBepsieMbIX Tpe0OBaHUIT K MeTanpeJMeTHBIM pe3yJbTaTam
ocsoenus OOII OO0

Kon
[IpoBepsiembie TpeOOBaHMS K METAIPEAMETHBIM pPe3ybTaTaM
MIPOBEPSEMOTO
ocBoenuss OOIT OO0
TpeOOBaHUSI
1 ITo3naBaTeabHbie YY ]|
1.1 ba3oBble JJoruvyeckue aeMcTBUs
111 BrisBisiTE M XapakTepu3oBaTh CYIMIECTBEHHBIC MPU3HAKA OOBEKTOB
o (SIBIICHHIA)
112 VYcraHaBauBaTh CyIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIUA, OCHOBAHUS
o J71s1 0000IIEHUS U CpaBHEHUSI, KPUTEPUH IIPOBOIMMOTO aHAIU3a
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1.1.3

C yuyeroM MpeIJOKEHHON 3a/auyd BBISIBISATH 3aKOHOMEPHOCTH U
OpOTUBOpPEYHMS B paccMaTpuBaeMbix  (akTax, JaHHBIX U
HaOJIIOICHUSIX; npeajarath KpUTEPUH TUTSI BBISIBJICHUS
3aKOHOMEPHOCTEH M MPOTHUBOPEYUM;  BBIABIATH  ACHUIUT
uH(pOpMaIUK, TaHHBIX, HEOOXOJUMBIX ISl IOCTABJICHHOM 3a1auu

1.1.4

BBISBIATH MPUIHMHHO-CIICJCTBCHHBIC CBS3W NPU U3YYCHUU SIBICHHHA U
IPOIIECCOB

1.1.5

JenaTh BBIBOABI C HCIOJIB30BAHUEM JICIYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKJIIOUCHUI, yMO3aKJIIOUECHUNA MO aHaJIOruH, (HopmMyInpoBaTh
TUIOTE3bl O B3aUMOCBSI35X

1.1.6

CaMocTOsITENbHO BBIOMPATh CHOCOO pelieHust ydeOHOM 3amauu
(cpaBHUBaTh HECKOJBKO BApUaHTOB pEUICHHs, BHIOMpaTh Hambojee
NOAXOJSIINANA C YIETOM CaAMOCTOSITENIHO BbIIEJIEHHBIX KPUTEPUEB)

1.2

Ba3oBble ucciieaoBarTe/LCKHeE JeiCTBUS

1.2.1

[IpoBOIUTH TO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY OIIBIT,
HECIIOKHBIA ~ JKCIIEPUMEHT,  HEOOJBIIOE  HMCCICIOBAaHHE IO
YCTAHOBJICHUIO OCOOCHHOCTEH OO0BEKTa W3YyYeHUs, MPUYUHHO-
CJIEICTBEHHBIX CBS3EH M 3aBUCHMOCTEN 0OBEKTOB MEX Ty COO0M

1.2.2

OnenuBath Ha NPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYEHHYIO B XO/JI€ UCCIIEIOBAHUS (IKCIIEPUMEHTA)

1.2.3

CamocrosTenbHO  (OpPMYJIUPOBaTh OOOOIIECHUS ¥  BBIBOJBI 110
pe3yibTaTaM TPOBEIACHHOTO HAOJIOJICHUS, OIbITa, WCCIICI0BAHUSA,
BJIAJCTh HWHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH IOJIYYCHHBIX
BBIBOZIOB Y 0000IIIeHNIT

1.2.4

[TporHo3upoBaTh BO3MOXKHOE JAJIBHEHIIEE pa3BUTHE IPOLECCOB,
COOBITUI M UX TOCIHEACTBHS B AHAJOTUYHBIX WM CXOIHBIX
CUTyallUsIX, BBIABUIATh NPEINOJOKEHUS 00 UX pa3BUTUS B HOBBIX
YCIOBUSIX U KOHTEKCTaX

1.2.5

Hcnonp30BaTh BONPOCHl KaK  HCCIEIOBATENIbCKUA  WHCTPYMEHT
no3HaHus; GOPMYyIUPOBATH BOMPOCHI, (PUKCUPYIOIINE Pa3pbiB MEKIY
peaibHbIM U JKEeJNaTeJIbHBIM COCTOSIHUEM CHUTyalud, OOBEKTa,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE U JIaHHOE; (hOPMYIHPOBAThH
runoTesy 00 HMCTUHHOCTH COOCTBEHHBIX CYXACHUM M CYyXICHUN
JIPYTUX, apTYMEHTUPOBATh CBOKO MO3ULIUI0, MHEHHE

1.3

Pa6ora ¢ nundpopmanueii

1.3.1

[IpyuMeHATh pa3nuYHbIE METOABI, WHCTPYMEHTBI U 3alpOChl IIPH
MOUCKE M 0TOOpE MH(POPMAIIUHU WIIH JAHHBIX U3 HCTOYHUKOB C yUETOM
IpeJIOKEHHON yueOHON 3a1auM U 3aJaHHBIX KPUTEPHEB

1.3.2

BriOupats, aHanM3upOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH
uH(OPMAIMIO PA3IUYHBIX BUJIOB U (DOPM MpeacTaBiIeHUs; HAXOIUTh
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CXOJIHbIE apryMEHTHI (IMMOATBEPKAAIOIINE WIH ONPOBEPraroOIINe OJHY
U Ty )K€ UJICI0, BEPCUIO) B PA3NIMYHBIX HHPOPMAITMOHHBIX HCTOUYHUKAX

1.3.3

CaMocCTOsITENNbHO BBIOMPaTh ONTHUMAIbHYIO (OPMY MPEACTABICHUS
uH(OpMaAIUU Y WJUTIOCTPUPOBATH PEIIAEMbIE 3aJla4yd HECJIOKHBIMU
cXeMaMu, IuarpaMmmaMu, HHOU rpadukoi U uX KOMOMHALIMSIMU

1.3.4

OuenuBatb HAaJIEKHOCTh uHbopMauu 1o KPUTEPHUSIM,
IIPEI0KEHHBIM II€JarOrM4eCKUM paboTHUKOM WA
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENIHHO

1.3.5

D@ dekTuBHO 3aIOMUHATH U CUCTEMATHU3UPOBAaTh HH(POPMALIUIO

2.

KommyHnukatuBubie Y'Y ]|

2.1

Oo0menune

2.1.1

Boipaxxate ce0si (CBOIO TOYKY 3pEHHUSI) B YCTHBIX M MHUCHhMEHHBIX
TEKCTax

2.1.2

B xone nuanora u (Mad) JUCKYCCHH 3a[1aBaTh BOIPOCHI IO CYIIECTBY
00CyKaeMOi TeMbl M BBICKA3bIBaTh WJICH, HAILICJCHHBIC HA PEIICHUE
3allayu W TOJJepKaHUE  OJaroXenaTebHOCTH  OOIICHMUS;
COIIOCTABIISITh CBOM CYXJICHHS C CYXIACHHSIMH JPYTHX YYaCTHHKOB
JUaiora, OOHapyXMBaTh PA3IUIHE U CXOACTBO TO3UITHIA

2.13

[IyObnmuyHO  mpeACTaBisATh  pPe3yJbTaThl  BBIMOJIHEHHOTO  OIbITa
(3KCIIepUMEHTa, UCCIIEIOBAHNUS, POEKTA); CAMOCTOSITEIbHO BHIOUPATh
dbopmat BBICTYIUICHUS C YYETOM 3aJ/iay MPE3eHTAIMN U 0COOEHHOCTEH
ayIUTOPUM U B COOTBETCTBMM C HHUM COCTaBJISATh YCTHBIE H
MUCbMEHHBIE TEKCThl C  KCIHOJIb30BAHHEM  WJUIFOCTPATUBHBIX
MaTepuanoB

2.14

Bocnpuaumats u ¢GopMyIupoBaTh CyXKAEHHUS, BBIPAKaTh SMOIMH B
COOTBETCTBUU C MLEISIMH M YCIOBUSIMH OOILIEHHS;, pacro3HaBaTh
HeBepOalibHbIE CPEICTBA OOIEHUs, TOHUMATh 3HAYCHHE COLUAIbHBIX
3HAaKOB, 3HAaTb U pACIO3HaBaTh MPEANOCHUIKH KOHQIMKTHBIX
CUTyallUii U CMAr4aTh KOH(IIMKTHI, BECTH MNEPEroBOpHI, MOHUMATh
HAMEPEHUs JPYTuX, TMPOSBIATh YBOKUTEIHHOE OTHOIIEHUE K
co0ecelHUKY U B KOppeKkTHOH ¢opme (GOpMyIupoBaTh CBOU
BO3paKEHUS

2.2

CoBMecTHasI ACATECJIBHOCTD

2.2.1

[loHumMaTh ¥  WCHONB30BAaTh  MPEUMYIIECTBA KOMAaHJHOH U
WUHIMBUIYAIbHOM pPabOThl MPU pElIeHHH KOHKPETHON MpOoOJieMBl,
00OCHOBBIBaTh HEOOXOAMMOCTh TMPUMEHEHHsS] TPYNIOBBIX (hopm
B3aMMOJCHCTBHS MPHU PEUICHUH TMOCTABIEHHOW 3a/a4yM; MPUHUMATh
1eJIb COBMECTHOM JI€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHS IO
ee JOCTIDKEHHIO: paclpeseisiTh POJid, JOTOBAPUBATHCA, OOCYXIATh
npoliecc U pe3yabTaT COBMECTHON paboThl; yMeTh 0000IIaTh MHEHUS
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HECKOJIbKMX  YEJIOBEK, MpOSABIATH TOTOBHOCTbH  PYKOBOIUTb,
BBINOJIHATh TMOPYYEHHS, MOAUUHSATHCS; IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM  paboOThl, OMNpeneNsaTh CBOK pojib (C  y4eToMm
MPEANOUYTCHUN M BO3MOXKHOCTEH BCEX YUYaCTHUKOB B3aUMOJICUCTBUSA),
pacopenensaTh 3adayd MEXIy 4YJICHAaMHU KOMaHIbl, y4acTBOBaTh B
rpynnoBeix  ¢opmax paboTel  (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE INTYPMbI» W HWHBIC); BBIMOJIHATH CBOIO YacTh pPadOTHI,
JIOCTUTaTh KAaYECTBEHHOI'O pPE3yJibTaTa IO CBOEMY HAIPABJICHUIO U
KOOPJIUHUPOBATh CBOM JECUCTBUSA C APYTMMHU UWICHAMH KOMAaHJbI,
OIlEHHMBaTh KAaueCTBO BKJAJa B OONIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTEIIHLHO chopMyIMPOBaHHBIM y4aCTHUKAMU
B3aUMOJICMCTBHUS; CPAaBHUBATh PE3YJIbTAThl C MCXOAHOW 3aJadyed |
BKJIAJl KaXJIOr0 4YieHa KOMAaHIbl B JOCTHXXECHHE PE3yJIbTaTOB,
pasnensaTh cepy OTBETCTBEHHOCTH U TIPOSBIATH TOTOBHOCTH K
MPEIOCTABJIEHUIO OTYETA IIEPE] TPYIIION

PeryasituBubie YY /|

3.1

Camoopranusanus

3.1.1

BrIsSBIATE TpOOTEMBI ISl PEIICHUS B JKU3HEHHBIX U YUEOHBIX
CUTYaIMsIX; CAMOCTOATEIILHO COCTAaBJISATh aJTOPUTM PEIICHHS 3aauu
(W ero 4YacTh), BBIOMpATh CIOCOO pEmIeHUS Y4eOHOW 3amadu C
Y4€TOM HMEIONIUXCSI PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH IpejaraeMble BApUaHThI PEIICHUH

3.1.2

OpHEeHTUPOBATbCSI B PA3JIMYHBIX MMOJAXO0JAX NPUHITHS PEHICHUM
(MHAMBUAYAJIbHOE, IPUHSITHE PEIICHUs B IPYIIIe, IPUHATHE PEIICHUI
IPYNIION); COCTaBIATh IUIAH  JEHCTBUWA  (IUIaH — pealn3auuu
HAMEUYEHHOTO aJrOpUTMa PEUICHHs ), KOPPEKTUPOBATh MPEAJIOKEHHBIH
QITOPUTM C YYETOM TOJY4YEHHUS HOBBIX 3HAHUH 00 H3yyaeMoOM
00BeKTe; NenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE

3.2

CaMOKOHTpPOJIb

3.2.1

BJI&I[CTB criocobamMu CAMOKOHTPOJII, CAMOMOTHUBAILIUU U pC(bJICKCI/II/I

322

BHocuTh KOpPpEeKTHBBI B  JEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENNECTB, U3MEHUBILIUXCS CUTYal[lil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEU

3.23

JlaBaTh aJeKBATHYIO OIIEHKY CHUTyalldd M TMpeiaraTh IUIaH €€
U3MEHEHUS; YUYUTHIBaTh KOHTEKCT U MPEABUIETH TPYIHOCTH, KOTOPbIE
MOTYT BO3HUKHYTh INpU peUIeHWH y4eOHOM 3ajaud, aJanTUpOBaTh
pelIeHre K MEHSIOMUMCS OOCTOATENLCTBAM; OOBICHSATH TPUYUHBI
JOCTUXKEHUS (HEIOCTUKEHHMS) pe3yJIbTaTOB JIESITEIbHOCTH, 1aBaTh
OIICHKY MPUOOPETCHHOMY OIIBITY, YMETh HAaXOAWTh MO3UTHBHOE B
MPOU3OLIEAIIEH CUTyallud; OILIEHUBATh COOTBETCTBHE pe3yJbTaTa
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CJIn U YCIIOBUSM

3.3 IMOINOHAJILHBLIN HHTEJJIEKT

PaSJ'II/I‘IaTI), Ha3bIBaTb MW YIIPABJIATH COOCTBEHHBIMU OMOIMAMHN H
OMOLUAMHA APYTUX. BBIABIATL WU aHAJIM3UPOBATH IPHUYMHBI 3MOIIPII>1;

331 CTaBUTHL cebs Ha MECTO IPYroro 4YejoBeKa, HOHMMATh MOTHBHI M
HaMEPEHUS APYroro; PEryJIupoBaTh CIIOCO0 BHIPAKEHHS IMOLUM
3.4 IIpunsTHe ceds U APYruUx
OCO3HaHHO OTHOCUTLCS K JPYyroMy 4YE€JIOBEKY, €ro MHEHHIO;
341 NpHU3HABATh CBOE NPABO Ha OMIMOKY M TaKO€ K€ IIPaBo IPYroro;

IpUHUMATh ce0s U IPYTuX, HE OCYXKJas; OTKPHITOCTh ce0e U JPYTruMm;

0CO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT

NPEJIMETHBIE PE3YJIbTATHI

B coorBeTcTBUM C aKTyaJdbHbIMU TpPEOOBAaHMSMH U TOPSIKOM TOJATOTOBKH K
rocyJaapcTBeHHoM utoroBor arrectranuu (OI'D), mepedyeHb NMpoBEpsieMbIX TPeOOBaHUM K
pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOW TIPOrpaMMbl M 3JIEMEHTOB
cojepkaHusi OTpakéH B Buae Tabnui-kogudukaropoB it OI'D. Koauduxarops
00eCreunBalOT TPEEMCTBEHHOCTh TMPEAMETHBIX, METANPEAMETHBIX W JUYHOCTHBIX
pEe3yJAbTaTOB W MCHOJB3YIOTCS MPHU IUIAHUPOBAHMM KOHTPOJS, MNPOMEKYTOUHOU U
HWTOIOBOM aTTECTaIUH.
IMTPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJIbHOM TPOI'PAMMBbI
8 KJIACC

IIpoBepsiemble TPeOOBaHMS K pe3y/JbTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTe/IbHOIM
MPOrpamMMBblI

Kon [IpoBepsiembie MPEAMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMUS
pesynbTara
1 ITo Teme: «IlepBoHavYaANIbHBIE XUMUYECKUE TTOHATHS
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1.1

pPacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX TIOHSTUH: aToM,
MOJIEKYJIa, XUMHUYECKUU DJIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJIHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsE aTOMHAsi M MOJIEKYJISIpHAsT Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJs XUMHYECKOTO
AJIEMEHTa B COEAWMHEHUHU, MOJIIPHBIM OOBEM, XMUMHUYECKas peakius,
KJacCU(pUKalMs  peakuui:  peakuud  COCOUHEHUs,  PEeaKIuu
pa3oXKeHus, peakiumn 3aMeIlCHHS], peakiumn oOMeHa,
DK30- U DHJIOTEPMUYECKHE PEAKIMH, TEIIoBoM 3(PPeKxT peakuuu,
pacTBOp, MaccoBasi J0Js BeulecTBa (MPOLICHTHAsE KOHIIEHTpAIs)
B pacTBope

1.2

HUITIOCTPUPOBATE  B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHSITUI
W IIPUMCHSATD OTHU IIOHATHSA IIPHU OIIMCAHHUHU BCIICCTB U UX HpCBpaIHCHI/Iﬁ

1.3

UCTOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIA COCTaBICHHS (POpMyI
BEILIECTB U YPABHEHUM XMMHWYECKUX PEAKLUI

1.4

pacKpbhIBaTh  CMBICII  3aKOHOB  COXpPaHEHHS MacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YYEHHS, 3aKOHa
ABorajipo

1.5

OIpCACIATh BAJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHaprIX
COCANHCHUAX
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1.6

KJIaccu(UIMPOBaTh XUMHUYECKHE peakiuu (M0 YHCIy W COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEILIECTB, M0 TEIIOBOMY 3P (DEeKTy)

1.7

BBIYUCIEATD OTHOCHUTCIIBHYIO MOJICKYJHIPHYIO M MOJIIPHYHO MAcCChl
BCIICCTB

1.8

BBIYHCIISITh MAacCOBYIO JIOJI0O XUMHUYECKOTO d3JIeMeHTa mo (opmyre
COCIMHEHHSI,

1.9

BBIYHUCJIATb MAaCCOBYIO JOJIO BEIICCTBA B paCTBOPE

1.10

NPUMEHSITh €CTECTBEHHO-HAYYHbIE METO/bI MIO3HAHUS — HAOJIOJICHHE,
MU3MEPEHHE, MOJICIMPOBAHUE, SKCIIEPUMEHT (pEeaJIbHbIN U MBICJICHHBIN )

ITo Teme: «BaxkHeunme npeIcTaBUTENN HEOPTAaHUYECKUX BEIIECTB)

2.1

PaCKpbIBATh CMBICJI OCHOBHBIX XHMHWYCCKHUX TTOHSITHM: OKCH [, KHUCJIOTa,
OCHOBAaHHE, COJIb

2.2

ONpeAeNsATh MPUHAJJICKHOCTh BEIIECTB K OMNPENEICHHOMY KJlaccy
coelMHeHul o hopmynam

2.3

KJIaCCI/I(I)I/IHI/IPOBaTB HECOPraHN4CCKUC BCUICCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) O0IIME XMMUUECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIAacCOB,  NOATBEPXKJash  ONUCAHWE  MOpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIH

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BC€IIECCTB B 3aBHCHMMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOJKHOCTHU IIPOTCKAHHA XUMHUUYCCKHX
npeBpameHHﬁ B pa3JINIHbIX YCIOBUAX

2.6

ClleZIoBaTh  MpaBWJaM  MOJIb30BAHUS  XMUMHYECKOW  TIOCYJOU
u 1abopaTopHBIM 00OPYIOBAaHUEM, a TAKXKE TpaBUiIaM OOpaIICHUS
C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMUMUYECKUX OIBITOB 10 TIOJYYCHHIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOJA M KHCIOPOHAa), MPUTOTOBIECHUIO
pacTBOpPOB C ONpEACNICHHOW MAacCOBOM JOJIE pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh U IMPOBOJIUTh XHUMHYECKUE SKCIICPHUMEHTHI
MO0 PACMO3HABAHMIO PACTBOPOB IIENOYEH M KHCIOT C IOMOIIBIO
WHJUKATOPOB (JakMyc, GpeHomndTanenH, METUIOpaHK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON PEAKLINN

I[To Teme: «llepuommueckuii 3akoH u Ilepuogmueckas cucrema
xumuueckux snemeHtoB J[.M. MenneneeBa. CTpoeHue aToMOB.
Xumuueckas CcBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIMN»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHUH: AIpO aToma,
SJIEKTPOHHBIA  CJIOW aTOMa, aroMHAas oOpOWTanb, paadyc aroma,
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XMMHWYECKasi CBA3b, IOJSPHAS M HEMOJApHAs KOBAJEHTHAsl CBS3b,
ANEKTPOOTPULATENBHOCTh, HWOHHAsA CBSI3b, HOH, KAaTHOH, AHWOH,
CTEIICHb OKHUCJICHUS

3.2

KJIaCCI/I(I)I/IHI/IPOBaTB XHUMHUYCCKHE 3JICMCHTHI

33

OINKCBHIBATh U XapaKTepu30BaTh TabmuuHyio ¢opmy llepmonnueckoit
CUCTEMBbl XUMHYECKHX DJJIEMEHTOB: pa3nyaTh IOHATHUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mnobouynas mnoarpymnmna (b-rpymma)y,
«MaJble» U «OOJbILINE) NEPUOIbI

34

packpbiBaTth cmbici Ilepmoanueckoro 3axkona JI.M. Menneneesa:
J€MOHCTPUPOBATh NOHMMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuonnyeckoii cucreme

3.5

COOTHOCUTH  0003HAu€HUs, KOTOphIE HUMEIOTCS B  Tabiuue
«Ilepunonnyeckas cucTeMa XUMHYECKUX AJIEMEHTOB
J.1A. MenneneeBa» C YHCIOBBIMM XAaPAaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB M 3aps]l sAApa, 0OIIee YUCIIO
AJIEKTPOHOB U PACHPEAEIIEHUE UX IO JIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIATh CTCIICHDb OKHCIJICHHUA 9JICMCHTOB B 6I/IHapHBIX
COCAMHECHUAX

3.7

OmnpeaAcIATL BHUI XUMHYECKOM  CBSI3U (KOB&J’IGHTHa}I )41 I/IOHHaH)
B HCOPraHU4CCKUX COCANHCHUAX

IIpoBepsiemble 3J1eMeHThI CoiepP:KaHUS

Konx IIpoBepsieMbIi JIEMEHT COACPIKAHUS
1 [lepBoHaYaIbHBIE XUMUYECKHUE OHITHUS

1.1 [Ipenmer xumuun. Ponp xuMuu B KU3HU YeNOBEKA. XUMUSI B CUCTEME HAYK.
Tena n BemecTBa. @U3HUECKUE CBOMCTBA BEIIECTB. ArpEraTHOE COCTOSIHHE
BEILIECTB

1.2 [TonsTne 0 meromax MO3HAHUA B XUMHUU. YHCThIE BENIECTBA U CMECH.
CrniocoOblI pa3aenenus cMmecei

1.3 ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. lIpocTele W CHOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE

1.4 Xumuyeckass ¢opmyna. BaneHTHOCTh aTOMOB XHMHMUYECKHUX 3JIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCHIICCTB. OtHocuTeNbHAs aTOMHas Macca.
OtHocHTeIbHAS MOJICKYJISIpHAasA Macca. MaccoBast J10JI1 XHMHUYECKOTO
9JICMEHTA B COCAMHCHUU
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1.5

Komnuectso Bemecta. Monb. MomsipHast Macca. B3auMoCBs3b KOJIMYECTBA,
Macchbl M 4YMCla CTPYKTYPHBIX €IMHMII BellecTBa. Pacuetsl mo dopmynam
XUMUYECKUX COCAUHCHUN

1.6

DU3NYECKUE U XUMUUYECKHUE SIBJICHHS. XUMUYECKAsl PEAKLUS U €€ TPU3HAKH.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB. XHMMHUYECKHE  YPABHEHMS.
Knaccupukammss XUMHUYECKUX peakiuid  (COSAMHEHMsS, Pa3IOoXKEHUS,
3aMelIeHus, 0OMeHa)

1.7

XUMHUYECKHM OKCHEPUMEHT: 3HAKOMCTBO C XUMHYECKOM ITOCYJIOH,
C nmpaBwiaMu pabOTel B JabopaTopud U MpueMamMu OOpaleHus
c JabopaTopHBIM OOOpPYIAOBAaHMEM, HW3YYCHHE M ONUCAaHUE (DU3MIECKUX
CBOWMCTB 0OpPAa3ll0B HEOPraHUYECKHUX BELIECTB, HaOIIOACHUE (PU3UUECKUX
(nnaBieHuE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE
U KOHJACHCalUsl BOJAbI) M XMMHUYECKMX (TOpPEHUE CBEYH, IPOKAIMBAHUE
METHON TIPOBOJIOKH, B3aMMOJICMCTBHE MeJa C KHUCJIOTOM) SIBJICHUH,
HaOJIOZICHUE M ONHUCAHME IPU3HAKOB MPOTEKAHUS XUMHUYECKUX PpPEaKLUN
(paznoxeHue caxapa, B3aUMOJICHCTBHUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
paznoxkenue rugpokcuga meau (II) npu HarpeBaHuu, B3aUMOJICHCTBHE
xeneza ¢ pactBopoMm comu menu (II), m3yuenme cmocoOoOB pasneneHus
cMmecel (C MOMOIIBI0 MarHuTa, GUIBTPOBAaHHUE, BhITApUBAHKE, JUCTUILIALIUS,
xpomarorpadus), MpoBeIEeHHUE OYHCTKH IMOBAPEHHOM COJM, HAOIIOJCHUE
U OIMCAaHHWE PEe3yJbTAaTOB IMPOBEJIEHUS OIBITA, WIUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMsI MaCChl, CO3/IaHUE MOJIEIIEN MOJIEKY (I1apOCTEPKHEBBIX )

Baxxnenmme npecTaBUTeNI HEOPraHUIECKUX BELIECTB

2.1

Bo3ayx — cmech ra3zos. CocraB Bo3ayxa. Kucinopon — snemMeHT U mpoctoe
BerecTBo. HaxoxaeHnue kucnopoa B npupoae, pusndeckne u XMMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopona. CriocoObl
MOJyYeHHsI KUCIIOpoAa B Ja0OpaTOpHM M HpOMBIILIEHHOCTH. KpyroBopot
Kucaopoza B mpupoje. O30H — alIoTponHas MoAu(UKAIHUA KHCIOpoaa

2.2

Termnooil 3PexT XuMUUecKkoll peakiuu, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- U SHJOTEPMHUUYECKHE PEaKUK. TOILIUBO: Yyrojb U METaH. 3arps3HEHUE
BO3/1yXa, YCUJIEHUE ApPHUKOBOTO AP PeKTa, pa3pylIieHne 030HOBOIO CIIOS

2.3

Bomopon — »nemeHT m mpocroe BemecTBo. Haxoxxnenuwe Bogopona
B Ipupojie, PU3NYECKHEe U XUMHUECKHUE CBOWCTBA, NMPUMEHEHHUE, CIIOCOObI
noytydyeHus. Kucinotel u conu

24

MoutsipHblii 00beM ra30B. PacueTsl 10 XUMUYECKUM YPABHEHHSIM

2.5

®dusnyeckue CBOMCTBA BOnabl. Bojga kak pactBoputenb. PacTBOpBL
HacpimienHple M HEHACBILEHHBIE PAacTBOpPBL. PacTBOpMMOCTH BelecTB
B BoZie. MaccoBast 10J1s BEIECTBA B paCTBOPE. XUMUYECKHE CBOMCTBA BOJIBI.
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OcHoBanus. Ponb pacTBOpOB B IPUPOJIE U B )KU3HU YesioBeka. KpyroBopor
BOJABI B TMpUpOAE. 3arps3HeHHe NpUPOIHBIX BoA. OXpaHa M OYHUCTKA
IIPUPOIHBIX BOA

2.6

Knaccudukamus neopranmueckux coemnuHeHuit. Okcuanl. Krnaccudukarus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, amM{pOTEpHbIC)
U HecoieoOpa3yromue. Homenknatypa  OKCHJIOB. duznueckne
¥ XUMUYECKHE CBOMCTBa OKcHUOB. [loryuenue okcuaoB

2.7

OcHoBanus. Knaccudukanys OCHOBaHMNA: IIEIOYM M HEPACTBOPUMbIE
ocHoBaHusl. Homenknarypa ocHoBaHuil. PU3HMYECKHE U XUMHYECKUE
CBOMCTBAa OCHOBaHUM. [lonyueHnue ocHOBaHMM

2.8

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucnor. duzmdeckue
U XUMHAUYecKHne cBorcTBa KUCIOT. Psan aktuBHOocTH MetaiutoB H.H. bekerosa.
[Tonyuenue kucnor

2.9

Comu. Homenknarypa coneil. ®u3nyeckne 1 XUMUYECKHUE CBOICTBA COJIEH.
[Tosmyuenue conen

2.10

I'eneTuueckas CBSI3b MCIKY KJIaCCaMH HCOPIraHNYICCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKHM OKCHEPUMEHT: KAUYE€CTBEHHOE OIPENEIICHUE COJEpPKaHMS
KHCIIOpOJia B BO3/AyX€, MOIYYeHHE, COOMpaHUe, PACIIO3HABAHUE U U3yUECHHE
CBOMCTB  KuCIOpoAa,  HaOJIOJEHUE B3aUMO/JICHCTBUS BEILIECTB
C KHUCJIOPOAOM U YCIIOBHSI BO3HMKHOBEHHMS W NPEKPALLCHUS TOPEHHUS
(mokapa), 03HaKOMJIEHHE C 00Opa3llaMu OKCHJIOB M ONMUCAaHUE UX CBOMCTB,
noJilyueHne, coOMpaHue, paclo3HaBaHUE U H3yYEHUE CBOICTB BOIOpPOJA
(ropenue), B3aumozeicTBue Bojaopoaa ¢ okcuaoM menu (II) (Bo3zmoxkHO
UCIIOJIb30BAaHUE BHUAECOMATEPUAJIOB), HAOMIOACHUE OOpa3lOB BEIIECTB
KOJMYECTBOM | MOJb, UCCIEAOBaHUE OCOOCHHOCTEW PAacTBOPEHHUS BELIECTB
c pa3InyHON PacTBOPUMOCTBHIO, IIPUTOTOBJICHUE pacTBOpPOB
C  ONpPEAENECHHOW  MacCOBOM  JOJIEM  PAacTBOPEHHOIO  BEIIECTBA,
B3aMMO/JICUCTBUE BOJBI C METajulaMu (HaTpUEM U KaJblieM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OIPEACIICHHE PACTBOPOB KHUCIOT
U IIeJo4e C MOMOIIbI0  MHAMKATOPOB, HCCIENOBaHUE O0pa3loB
HEOPraHWYECKUX BEILECTB PAa3IUYHBIX KJIACCOB, HAONIOJCHUE H3MEHEHUs
OKpacKM HWHJIHMKAaTOPOB B pPACTBOpax KHUCIOT M IIEJIOYEH, H3yUYECHHE
B3aumMoiericTBusl okcuaa meau (II) ¢ pacTBopoM cepHON KUCIOTHI, KUCIOT
C MeTa/llaMH, peakiuid HEeUTpaIu3aluu, MOJy4eHUE HEePACTBOPUMBIX
OCHOBaHWM, BBITECHEHHE OJHOTO METajula JAPYTMM M3 pacTBOpa COJMH,
pELIEHNE DSKCIIEPUMEHTANBHBIX 3a1ad Mo TeMe «BaxkHehnmme KiIacchl
HEOPTaHUYECKUX COEAUHEHUI
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[lepuoauueckuii 3akoH u Ilepuoanueckas cuctemMa XUMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa. CtpoeHue aToMoB. XUMUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIUH

3.1

[lepBble MONBITKM KIACCH(PHUKAIMU XUMHUYECKUX dieMeHTOB. lloHsTue
O TpyINIax CXOAHBIX DJJIEMEHTOB (IIEJOYHbIE M MIETOYHO3EMEIbHbIE
METaJUIbl, TaJOTe€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTbHI, KOTOpbIE 00pa3yioT
am(pOTepHbIE OKCHUJIBI ¥ TUIPOKCHIbI

3.2

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. KopoTkomnepuogHas # JIMHHOMNEPUOAHAS (POPMBI
[Tepuognueckoit cucrembl xumuueckux dneMeHTtoB .M. Menpaeneesa.
Ilepuoael 1 rpynnsl. OU3NYECKUN CMBICIT MOPSIKOBOIO HOMEpa, HOMEPOB
NIEPUOAA U IPYIIIIBI AJIEMEHTA

3.3

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M30Tombl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK AaToMOB TMepBhIX 20 XUMHUYECKHX 3IIEMEHTOB
Ilepmomnueckoin  cucrembl  J.MI.  MenneneeBa.  XapakTepucTHKa
XUMHYECKOI0 3JIEMEHTA M0 €ro IoJIoKeHHIo B llepuoauueckoit cucreme
JI.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHMsI pajuyca aTOMOB XHMHMUYECKHX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO TpYIIaM U MEPUOAM.
3nauenue Ilepumomuueckoro 3akoHa W [lepuonmyeckoil  cucTembl
XUMHUYECKUX 3JIEMEHTOB JJIsl pa3BUTHUs Hayku U npakTtuku. J[.1. Mennenees
— YUEHBIH U rPpaKJaHUH

3.5

Xumunyeckast cBsizb. KoBajeHTHast (mojisipHasi W HEMOJISIpHAs)) CBSI3b.
DNEKTPOOTPULIATETLHOCTh XUMUYECKUX AJIeMEHTOB. lOHHas CBS3b

3.6

CrerieHbp  OKHCJICHUS. OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE  PEAKIUHU.
[Tporiecchl OKKCIIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIN

3.7

XUMUYECKH HKCHEPUMEHT: H3ydeHHe O0Opa3loB BEIIECTB METAJUIOB
U HEMETAJUIOB, B3aMMOJECHCTBUE TMIPOKCUAA LIMHKA C PACTBOPAMM KHCIIOT
M IIEeNO0YeH, NPOBEICHHE  ONBbITOB, WIUIIOCTPUPYIOLIUX  IPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI (ropenue,  peakuuu
pa3NoXKeHus1, COeTUHEHUS])
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9 KJIACC
IIpoBepsiemble TPpeOOBAHNS K Pe3yIbTATaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM
MpOrpaMMmblI
Kon [IpoBepsiemble PEAMETHBIE PE3YIBTATBI OCBOEHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTesIbHOI MpOrpaMMbl OCHOBHOTO 00111ero 00pa3zoBaHus
pe3yJibTaTta
1 ITo Teme: «BemiecTBO 1 XUMUYECKAS] PEAKLIUS
1.1 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX [MOHSATUN: pPacTBOp,
ANEKTPOJIUTHI, HEIJEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsA IUCCOLMALNS,
peaky HOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTuMbIe " HEoOpaTUMbIe peaxkuuu, OKHUCJIUTEIIbHO-
BOCCTAHOBUTEIBHBIE  PEAKIMH,  OKUCIUTENb,  BOCCTAHOBUTEIND,
OKHCIIEHME U  BOCCTaHOBJICHHE, aJUIOTpONHs, aM(OTEPHOCTH,
XUMUYECKasi CBsI3b  (KOBAJICHTHAsl, HMOHHAs, MeTaJuInuecKas),
KpUCTaJUIMYECKas PEIIETKA, CIUIaBbl, CKOPOCTh XUMUUECKOW PEaKIUU
1.2 WUTIOCTPUPOBATH  B3aMMOCBSI3b OCHOBHBIX XWMHYECKHX ITOHATHH
Y IPUMEHSITh 3TH OHSATHUS PU ONTUCAHUU BEUIECTB U UX MTPEBPALICHUI
1.3 COCTaBJISITh YPABHEHMS JJIEKTPOJUTUUYECKOW JUCCOLMALMN KHUCIOT,
LIEJIOYEeN W COJIEW, TOJHBIE W COKPAIICHHBIE YPAaBHEHUS PEaKUUN
MOHHOTO 0OMeHa
1.4 PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
OCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKIHid
1.5 IIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKOU PEAKIIUU
2 I[To Temam: «Hemeraimbel m ux coenuHeHus» U «MeTalubl U UX
COCTMHEHUS
2.1 XapaKTepu30BaTh (OMUCHIBATH) 00IHE U CTIeU(PUIESCKIE XUMUIECKIE
CBOMCTBAa MPOCTHIX WU CIOXHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE
MIpUMEpaMu MOJIEKYJISIPHBIX U UOHHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHYECKHUX PEAKIUN
2.2 COCTaBJISITh YPABHEHUSI PEAKUUM, NOATBEPKIAIOIIUX CYILIECTBOBAHUE
TEHETUYECKOM CBSA3M MEXAY BEIIECTBAMU PA3JIMYHbBIX KJIACCOB
2.3 POTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHMSI XMUMHYECKUX MPEBPAILECHUN B Pa3IMYHBIX
YCIOBUSIX
2.4 CleIoBaTh  MpaBWIaM  MOJb30BAHUS ~ XHMHYECKOW  IOCYIOH

U J17abopaTopHBIM OOOpPYAOBAHMEM, a TAKXKE MpaBUaM OOpaleHUs
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C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMH TI0 BBITOJHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYyYEHUIO U COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a)

2.5

NPOBOJWTh PEAKIWH, IOATBEPKIAIONINE KAaYeCTBCHHBI COCTaB
Pa3NMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IyTeM XJIOPHUJI-,
Opomun-, womuA-, kKapOonar-, Qocdar-, cunaMkar-, cymnbdar-,
T'UAPOKCUI-MOHBI, KATUOHBI aMMOHUS, MOHBI M3YYCHHBIX METAIUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUIECKHUX BEIECTB

ITo Teme: «XnMHs 1 OKpYXKarolas cpeaa

3.1

pacKpbIBaTh CMbICII OCHOBHBIX XuMuieckux nonaruii: [1/IK Bemectsa;
KOPpO3Hsl METAJLIIOB

3.2

MPUMEHSATh OCHOBHBIE OINEPAUHUU MBICIUTEIBHON JEATEIbHOCTA —
aHaJIU3 W CHUHTE3, CpaBHEHUE, O0000IIeHHe, CHUCTEeMaTH3aIHIO,
BBISIBJICHUE TPUYNHHO-CIICICTBEHHBIX CBSI3€M — ISl U3YYEHHUsI CBOMCTB
BEIIECTB M XHUMHUYECKUX PEAKIMH; €CTECTBEHHO-HAYYHBIE METOMbI
MO3HAHUS — HaOIIOJICHUE, U3MEPEHHNE, MOJICIIMPOBAHUE, IKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN )

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon

[IpoBepsiemMblil 2IEMEHT COAEPKAHUS

1

BemectBo 1 xumnueckas peakuus. [lopropenune

1.1

[lepuonuueckuii 3akoH. [lepuonuueckas cucteMa XMMUYECKUX SJIEMEHTOB
J.. Menpgeneea. CrtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPHOAOB, Kalus, KaJbIU
U HUX COEAMHEHHWH B COOTBETCTBUHM C TMOJIOXKEHHEM DJIEMEHTOB
B [leprioandeckoii cucreme U CTpOEHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUIbl XMMUYECKOW CBSI3U. THIBI KPUCTATMYECKUX
pPElIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAILUIMUYECKOM
pEelIeTKH U BHJIa XUMHUYECKOM cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB (MEXKIyHAPOAHAS M TpUBHAJIbHAS). XUMUYECKUE
CBOMCTBa BEILIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIACCAM HEOPTaHUYECKUX
COEJIMHEHU, FTeHETUYECKasi CBS3b HEOPraHUYECKUX BEIECTB

1.3

Knaccudukanys XuMHUYeCKMX peakuuMi 10  pas3Iu4yHbIM  IpPU3HAKAM
(MO 4yucay M CcOCTaBy YYacTBYIOIIMX B PEaKUUU BELIECTB, IO TEIIOBOMY
3peKTy, M0 U3MEHEHHUIO CTENEHEW OKUCIEHUS XMUMHUYECKUX 3JIEMEHTOB,
no o0paTUMOCTH, MO YYaCTHUIO KaTaln3aropa). JK30- U IHIOTEPMHUUYECKHUE
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peaKkiuu, TepMOXUMHUYECKre ypaBHeHUs. [IoHATHE O CKOPOCTU XUMUUECKOM
peaKiuu

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonarue
O TOMOI€HHBIX U TETEPOTreHHBIX peakuusax. [IoHATHE O XUMHUYECKOM
paBHOBecHH. PAKTOPBI, BIHSAIONIME HAa CKOPOCTb XMMHUYECKOM PEAKLIHH
U IIOJIOXKEHUE XMMUYECKOIO PAaBHOBECUS

1.5

OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC p€aKknuunu, C-)JIeKTpOHHblﬁ OaaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHOM PCaKInu. CocraBieHnue ypaBHCHI/Iﬁ
OKHUCINTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HCIIOJIB30BaHHCM MECTOOA
QJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOIUTHYECKOU JUCCOLIAALMH. DNEKTPOJIUTHI
1 HE3JIEKTpoJInThl. KaTnoHbI, aHMOHBI. MexaHn3M AUCCOLMALNN BEUIECTB C
Pa3IMYHBIMU BUJIAMH XUMUYECKOH cBsi3u. CteneHpb auccouuannu. CUbHbIE
U CJIa0ble DIIEKTPOJUTHL. Peakimu MOHHOTO OoOMeHa. YCIOBHS MPOTEKAHUS
peakiuii MOHHOTO OOMEHa, MOJIHbIE W COKpAIlEHHbIE MOHHbBIE YPABHEHMSI
peakuuii. CBOMCTBA KHCJIOT, OCHOBAHUN W COJIEW B CBETE MPEACTABICHUMN
00 2JEeKTPOIUTHYECKON auccolmaluu. KayecTBeHHbIE peakilMi Ha HOHBI.
[TonsiTEe O TMApPOIU3E CONEN

1.7

XUMHYECKHUA IKCTIEPUMEHT: O3HAKOMJICHHE C MOJECISIMUA KPHUCTAJUTMYECKUAX
PENIeTOK HEOPTaHUYECKUX BEIIECTB — METAUIOB M HEMETAIOB (Tpaduta
M anMasa), CIOXKHBIX BEHIECTB (XJIOpUAA HaTpus); HUCCIEAOBaHUE
3aBHCHMOCTH CKOPOCTH XMUMHYECKOW PEAKIMH OT BO3JACHCTBHUS Pa3TUIHBIX
(bakTOpOB; UCCIEAOBAaHHE DSJIEKTPONPOBOJHOCTH PACTBOPOB  BEILECTB,
mpoiecca  JUCCOIMAIMM  KHUCIIOT, Ieinoued u  cojedl  (BO3MOKHO
UCIIOJIb30BaHUE BUJICOMATEPHUAJIOB); NpOBeIeHNE OTIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TMPOTEKAHUS pPEaKIMi HOHHOro oOMeHa
(oOpa3zoBaHue oOcajka, BBIJIEJIEHHUE Tra3a, OOpa3OBaHHE BOJbI); OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA
(ropeHue,  peakuuu — pa3ioXKEHUs,  COCIUHEHMs);  PACIO3HABAHUE
HEOPTaHWYECKUX BEIIECTB C MOMOIILI0 KAaYeCTBEHHBIX PEaKIMii Ha HWOHBI;
pENIeHNEe YKCIIEPUMEHTATIBHBIX 3314

Hemertannel n ux coequHEeHUS

2.1

OOmas xapakrepuctuka TaloreHoB. OCOOCHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (uU3NYECKHE CBOICTBa
MPOCTBIX BEILIECTB — rajJoreHoB. XUMHUYECKHUE CBOKMCTBA HA MPUMEPE XJIopa
(B3auMOJIeHiCTBHE C METaJlJIaMU, HEMETaJUIaMHU, 111eJIoYamMu). XJI0POBOAOPO/I.
ConsiHast KMCIOTa, XUMHUYECKHME CBOMCTBA, IIOJyY€HUE, MPUMEHEHHE.
JlelicTBre xjiopa W XJIOPOBOJOPOJAa Ha OpPraHu3M 4elioBeka. BakHeiime
XJIOPUJIBI U UX HAXOXKJIEHUE B PUPOJIE
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2.2

Oobmas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTemneHu okuciaeHus. CrtpoeHne u (uznUECKue
CBOWCTBAa IIPOCTBIX BEIIECTB — KHUCIOpOJAa U Cepbl. AJIOTPOIHBIE
MOIU(UKALMK  KUCIOpOoJa M cepbl. XHMHUYECKHE CBOMCTBAa  CEpBHI.
CepoBomopon, cTpoeHue, (U3NYECKUE U XMUMHUYECKHE CBOMCTBA. OKCHABI
Cepbl Kak IPEICTAaBUTENIM KHUCIOTHBIX OKcHI0B. CepHas KHUCIOTa,
busnyeckne U XUMHUYECKHUE CBOMCTBA (0OIIME Kak MPEACTaBUTEINs Kiacca
KUCJIOT U crnenuduuecknue). XUMUUECKUE pEeaKkluu, JIeXkallue B OCHOBE
INPOMBIIIIEHHOTO croco0a MOJydyeHUs CepHOW KucioTel. [IpumeHeHue.
Comu cepHOM KHUCIIOTHI, KauyeCTBEHHAas pEaKklHus Ha Cyabdar-HoH.
HaxoxneHnue cepbl u €€ COeIMHEHNI B MPUPOAE. XUMHUUECKOE 3arpsi3HEHNE
OKpY’KarolLIel cpesibl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOKIU, 3arpsi3HEHNE
BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeI0TBPAICHUS

2.3

OOmiast xapakTepucThka eMeHTOB VA-Tpymibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIC CTEIEHU OKHUCIEHUS. A30T, pacnpocTpaHeHUE
B Tpupoze, (U3MUECKMEe W XUMHUYECKHE CBOHCTBAa. KpyroBopoT asora
B mpupojae. AMMHAK, ero pU3NIecKre U XUMHUYECKHe CBONCTBA, TOTyICHHE
u npumenenue. Conu aMMOHUS, WX (PU3UYECKHE U XUMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakiis Ha MOHBl aMMOHUSA. A30THAsI KUCIIOTA,
ee rmnojydeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBa (0OmMe Kak
Npe/CTaBUTEN Kjacca KHCIOT W crnenuduueckue). lcmonb3oBaHue
HUTPATOB W COJICW aMMOHHS B KAauyeCTBE MUHEPAIBHBIX YIOOpEHUH.
XUMHUYECKOe 3arpsi3HEHHE OKPY)KAIOLIEH Ccpenbl COCTUHEHHSIMH a30Ta
(KUCTIOTHBIC TOXK]IN, 3arPSI3HEHUE BO3/IyXa, IIOYBBI U BOJOEMOB)

24

dochop, amrorpomHbie  Mmomudukaruu  ¢ocdopa, busnueckue
n xumuueckue cpoiictBa. Oxcun docdopa (V) um docdopHas Kuciora,
busznyeckue W XUMHYECKHE CBOMCTBa, mosydeHue. Vcmonb3oBanue
docharoB B kauecTBE MUHEPATBLHBIX YA0OpeHU

2.5

OOmas xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENEHU OKUCIEHHs. YTJIEpOH, aJUIOTPOITHbIE
Moau(UKaLKU, paclpoCTpaHeHHe B MpUPOAE, PU3NYECKHEe U XUMHUYECKHe
cBoiictBa. Axcop6iums. Kpyrosopor yriepoga B mpupone. Okcuibl
yriaepona, ux (pu3nuecKue M XMMHUYECKUE CBOWCTBA, JCHCTBHE Ha KUBBIC
OpPraHu3Mbl, TIOJIyY€HHE M TPUMEHEHHE. OKOJOTUYECKHE MPOOJIEMBI,
CBsi3aHHbIE ¢ okcuaoM yriaepoaa (IV); runoresa riao6anbHOrO MOTEIUICHUS
KJIMMaTa; TMapHUKOBBIM >(QeKxT. YroapHas KHUCIOTa M €€ CONH, UuX
busznyeckue W XUMHUYECKHE CBOICTBA, TNOJY4YeHHE U MpPHUMEHEHHE.
KayectBennast peakuus Ha kKapOoHaT-uOHBI. Vcmonb3oBaHue KapOOHATOB
B OBITY, METUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SHCTBE
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2.6

[lepBoHauanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoaa (MeTaH, 3TaH, TWJICH, alleTHJIEH, 3TaHOJ], TJMLEPUH, YKCYyCHas
kuciora). Ix cocraB m xumuueckoe crpoenue. [lonstue o Ouonornuecku
BKHBIX BEIECTBAX: JKUpaxX, Oelkax, YrJIeBoJax — M HMX POIU B KU3HU
yejoBeKka. MarepualibHOEe €JMHCTBO OpPraHMYEeCKUX W HEOPraHMYECKUX
COCIMHEHUN

2.7

KpeMHuuii, ero ¢usnueckue W XUMHUYECKHUE CBOWMCTBA, IOJyYEHUE
u npumenenue. CoequHeHus: KpeMHus B nipupojie. OOIue npeacTaBaeHus
00 oxcune kpemuus (IV) u kpemuueBoir kwuciore. CHIIUKATBI, HX
WCIIOJIb30BaHWE B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH. BakHeimme
CTpPOUTENbHBIE  MaTepHalibl:  KepaMHKa, CTEKJIO, IIEMEHT, O€TOH,
xene300eToH. [Ipobnembl  0€30MacHOrO  KCIMOJb30BAHUS  CTPOUTEIBHBIX
MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMUYECKHI IKCIEPUMEHT: M3ydYeHUE 00pa3lioB HEOPTraHUUYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHMCJIOTBI; TPOBENCHHME  KAYECTBEHHBIX  PEaKLUU
Ha XJIOpPUI-UOHBI U HAONIOACHHE TMPU3HAKOB HX TNPOTEKAHUS, OIbITHI,
oTpaxaromue (¢(U3NUEeCKHe W XHMHUYECKHE CBOMCTBA TallOT€HOB M HUX
COEIMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHANIOB); O3HAKOMIICHHE
c oOpasuamMu XJOPUIOB (TrajJOoreHU I0B); O3HAKOMJIEHHE C O0pa3liaMH CEphI
U €€ COEAUHEHUAMH (BO3MOXKHO HCIOJb30BAHUE BHUEOMATEPUAIIOB);
HaOMIOJIeHWe  mporecca  OOyrMBaHUS — caxapa  TOJ  JIeHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCJIOTHI; HM3YYEHHE XHMHYECKHX CBOMCTB
pa30aBIECHHON CEPHOM KHUCIIOTHI, MPOBEACHHE KAaYeCTBEHHON peaKIuu
Ha Ccyib(daT-uOH W HAOJIOJIEHHWE NpHU3HAKa €€ MPOTEKAHMS;, O3HAKOMIICHUE
¢ ¢pU3MYECKUMH CBOMCTBaMU a30Ta, pocdopa u ux coequHeHUM (BO3ZMOKHO
UCTIOJIb30BAHNUE BHJEOMATEPUANIOB), OOpazliaMu a30THBIX U (OCHOPHBIX
yoOpeHuii; mojlyueHue, coOupaHue, paclio3HaBaHUE W M3Y4YEHHUE CBOMICTB
aMMHaKa; MPOBEICHNE KaYeCTBEHHBIX peakiuii Ha MOH aMMOHUS U (ocdat-
MOH M U3y4YEeHHE TMPU3HAKOB MX TMPOTEKaHUs, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHOM  a30THOM  KHUCIOTBI €  MeIbl0  (BO3MOXKHO
WCIIOJb30BaHUE BUICOMATEPUANIOB); U3yUYEHUE MOJIENEH KPHCTAITMUYECKUX
peleToKk anMmasa, rpadura, QysuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
ancopomu pPacTBOPEHHBIX BEIIIECTB AKTUBHPOBAHHBIM  YTJIEM
U YCTPOHCTBOM NPOTHBOras3a; IOJyu€HHE, COOMpPaHUE, paclO3HABaHUE
U U3y4EHUE CBOMCTB YIJIEKUCIIOTO T'a3a; MPOBEACHHE KaUeCTBEHHbBIX PEaKni
Ha KapOOHAT- U CHJIMKAT-MOHBI M M3YYCHHE MPHU3HAKOB HUX TMPOTEKAHUS;
O3HAaKOMJICHHE C MPOAYKIMEW CUIMKATHOW MPOMBIIUICHHOCTH; PEIIEHUE
AKCHEPUMEHTATBHBIX 3a7ad Mo TeMe «Baxueillme HeMeTamibl U HUX
COCITMHEHUSD)

MeTtaniabl U UX COCTUHEHUS
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3.1

OO01as XxapakTepucTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomnueckoil cucTEME XHMHYECKHX 3JIEMEHTOB
.M. MengeneeBa u  crpoeHus aromoB. (CTpoeHHWE  METaJIOB.
Mertannuueckass CBSI3b M METAJUIMYECKAsl KPUCTAJUIMYECKAs pelIeTKa.
DAEKTPOXUMUYECKHUN psijl HAIIPSHKEHUN METAIIOB

3.2

dusnueckue M XUMHUYECKHE CBOWCTBAa MeTauioB. OOmme cnocoOsl
HOJy4eHUs MeTauIoB. [IoHATHE O KOPPO3UM METAUIOB, OCHOBHBIE CIIOCOOBI
3auThl UX OT Kopposuu. CruiaBsl (CTajb, YyryH, AIOPATIOMUHUI, OpOH3a)
U X IPUMEHEHHE B OBITY U IPOMBILUIEHHOCTH

33

[Ilenoynble MeTauIbL: NOJIOKEHNE B [leproauueckol cucreMe XUMUYECKUX
anementoB JI.M. MeHneneeBa; CTpO€HHE HX aTOMOB; HAaXOXIACHUE
B npupone. dusnyeckne W XMMHUYECKHE CBOMCTBA (Ha IpUMEpPE HATPUS
1 Kamusi). OKcuabl ¥ TMAPOKCHIBI HaTpus U Kanus. [IpuMeHenue menouHbix
METAJJIOB U UX COECIUHEHUM

3.4

[[lenouno3emMenbHBIE  METANIBI MArHUM W KalbIMA:  ITOJIOXKCHHE
B Ilepnommyeckon cucreme xummyeckux anemeHToB J[.M. Menneneesa;
CTPOCHHE UX aTOMOB; HaxoxKJaeHue B nmpupoje. uznueckue 1 XUMUYECKUE
CBOMCTBAa MarHusi M Kajblius. BakHeilue coeauHeHHs Kajabllus (OKCHI,
THUAPOKCHL, COH). JKeCTKOCTh BOJIBI M CITIOCOOBI €€ YCTPaHECHUSI

3.5

AmoMuHuN: TIONOXKeHHe B llepuommueckor  cucteMe  XMMHUYECKHUX
anemeHToB .M. MenaeneeBa; CTpOCHHME aTOMa; HAXOXKICHUE B IPUPOJIE.
dusnyeckne U XMMHYECKHUE CBOWCTBA amOMHHHS. AMQOTEpHBIC CBONCTBA
OKCHJIa U TUAPOKCUJIA aJTFOMUHHS

3.6

Kenezo: monoxkenue B llepuoamdeckold CUCTEME XMMUUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa; CTpoOE€HHME aTOMa; HaxoxJaeHue B npuponac. dusznueckue
1 XUMHUYECKHUE CBOMCTBA xkeine3a. OKCUIbl, TUAPOKCUIbI U conu xeneza (1)
u xenesa (I1I), ux cocrap, cBOMCTBa U MOTyUYEHHE

3.7

XUMUYECKHA OKCIIEPUMEHT: O3HAKOMJIEHHE C o0pasliaMd METaJUIoB
U CIUIABOB, X (DU3NYECKUMU CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UH
METaJUIOB (BO3MOXKHO HCIIOJIh30BaHNE BUICOMATEPUAIOB), OCOOECHHOCTEH
B3aUMOJICHCTBHSI OKCHJA KalbIlUsl H HaTpusi C BOAOH (BO3MOXKHO
MCIIOJIb30BaHNE BUACOMATEPHUAIIOB); UCCIIEIOBAHNUE CBOMCTB KECTKOW BOJIBI;
mporecca TOpeHHsl JkKeje3a B KHUCIopoJe (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); TPU3HAKOB TPOTEKAHUS KAYECTBCHHBIX  PEAKIIHA
Ha MOHBI (MarHus, KaJblMs, aIFIOMUHUS, ITMHKA, xene3a (1) u xenesa (1),
memu (II); HaOmoneHre W OmMHMCaHWE TMPOIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMH HATpus, Kamusd W Kaublusd (BO3MOXHO  HCIOJIh30BAHUE
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BUJICOMATEPUAIIOB); HCCIICIOBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA
QTIOMUHUSI U TUJPOKCHIA IIMHKA; PEHICHUE SKCIEPUMEHTAIBHBIX 3aja4
1o TeMe «BaxHenmme MeTayuibl 1 UX COEIUHEHUS

XuMUS U OKpyXkarouiasi cpena

4.1

Hossie Marcpualibl U TCXHOJIOTUH. BCHICCTBa 1 MaTcpurajbl B HOBCCHHCBHOﬁ
’KM3HM 4YejloBeKa. XUMUS U 310pPOBbC. be3onacHoe ucnoab30BaHUE BCIICCTB
H XUMHWYCCKHUX pCaKHI/Iﬁ B 6I>ITy. HCpBaH IIOMOIIb IIPHU XMMHWYCCKUX OKOIrax
H OTPaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  TpaMOTHOCTH. XHMHUYECKOE  3arpsi3HEHUE
okpyxatome cpeapl [IJIK. Ponp Xumum B pElIEHUMH 3KOJIOTHYECKUX
npo6isieM. [IpupoaHble HCTOYHUKHU YTIEBOJIOPOAOB (YroJib, MPUPOIHBIN ra3,
He(DTh), MPOTYKTHI UX MEPEPabOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

4.3

XVMMUYECKUNA DKCIEPUMEHT: M3y4YEHHE OOpas3lioB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJIJIOB, MOJIMMEPHBIE MaTEPHUAIIbI)
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B cootBeTrcTBHHM C AKTyaJIbHBIMH Tpe6OBaHI/I$IMI/I U TIOpAAKOM TIIOATOTOBKH K

rocynapcTBeHHoW utoroBo arrectrauuu (OI'D), mepedeHp mpoBepsieMblx TpeOOBaHUM K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 0Opa3oBaTeNIbHOM IMporpaMMbl U 3JIEMEHTOB
colepkaHuss oTpaxEéH B Buje Tabmun-koaudukaropoB g OI'D. Koaudukarops
o0ecreunBarOT MPEEMCTBEHHOCTh IPEAMETHBIX, METANpEeIMETHBIX M JIMYHOCTHBIX
pe3ylbTaTOB M MWCHOJB3YIOTCS IIPU IUIAHUPOBAHMM KOHTPOJIA, IPOMEXYTOYHOU H
UTOrOBOM aTTECTALIAH.

IPOBEPSIEMBIE HA OI'D IO XUMUU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBbI
OCHOBHOI'O OBILIET'O OBPA3OBAHUSI

Kon [TpoBepsieMble TpeOOBaHUS K IPEIMETHBIM pe3yibTaTaM 0a30BOro
IPOBEPSIEMOTO YPOBHSI OCBOCHHS OCHOBHOUM 00pa30BaTeIbHOMN MPOTPaMMBbI
TpeOOBaHUS OCHOBHOT0 00111eT0 00pazoBaHusi Ha ocHoBe PI'OC
1 IIpencraBnenue:
1.1 O TIO3HABAEMOCTU SBJICHHUA TMPHUPOJIBI, TMOHUMAaHUE OOBEKTUBHOM

3HaYMMOCTH OCHOB XMMHMUYECKOM HayKH KaK O0JIACTM COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOILIEH KyJbTypbl M MPAKTUYECKOU
NESATEIbHOCTH 4YEJIOBEKa B YCIOBHSIX COBPEMEHHOIO OOLIECTBA;
IIOHUMAHHUE MECTa XUMHUM CPEIN APYTMX €CTECTBEHHBIX HAYK

1.2 0 Hay4YHbIX MCTOAAaX IIO3HAHHA, B TOM YHUCIIC ISKCIICPHUMCHTAJIbHBIX
N TCOPCTUYCCKHUX MCTOAAX HMCCICHOBAHHA BCUICCTB MU HN3YUYCHUA
XHUMHUYCCKHNX pCaKHHﬁ; YMCHUC HCIIOJIb30BATh MOACIN
JJIA 0OBSICHEHUS CTPOCHUA aTOMOB 1 MOJICKYIJI

1.3 o chepax mpodeccroHaTBHON NEATENFHOCTH, CBSI3aHHBIX C XHUMUEH
U COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHA Ha JOCTHXKEHHSIX
XUMUYECKOW HayKH, YTO TO3BOJMUT OOYYAIOIIMMCS paccMaTphBaTh
XUMHIO Kak cpepy cBoeit Oynymieit mpohecCHOHAIBHON e TebHOCTH
M CIeNlaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQGMILHOTO MpeaMera
MIPY TIEPEX0/Ie Ha YPOBEHBb CPEIHET0 001Iero oopa3oBaHus

2 Brnanenne cucremMol XMMHMYECKHX 3HAHUM M YMEHUE IPUMEHSTH
CUCTEMY XMMHUYECKUX 3HAHUM, KOTOpas BKJIFOYACT:

2.1 Ba)KHEHUIIIME XMMHYCSCKHE IIOHATHS: XHMHYECKHUM DJIEMEHT, aToOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS
U HEOJHOPOJHAS CMECh, OTHOCUTEIbHBIE aTOMHAas M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb (CpemHsis), XUMUYECKas
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peaKius, PpEeaKIuu COSAVMHCHUS, PEaKIUh Pa3jIoXKEHUS, PpPEaKIuu
3aMEIICHHs, peakiud OOMEHa, TErIoBOM 3(@eKT peakuuu, 3K30-
U DHIOTEPMHUYECKHE PEAKIIMU, PACTBOP, MACCOBas OIS XUMHUECKOTO
AJIEMEHTa B COSTMHEHUH, MacCOBAst JIOJISl ¥ MPOLIEHTHAS KOHIICHTPAIIHS
BEIIECTBA B pPAacTBOpE, SAPO aTOMa, OJJIEKTPOHHBIA CJIOW aroma,
aTOMHasi OpOUTAJb, PAJNYC aTOMa, BAJICHTHOCTh, CTEMIEHb OKUCIICHUS,
XUMHYECKas CBSI3b, AIIEKTPOOTPHUIIATEIHHOCTD, TOJISIpHAS
Y HETOJsIpHAs KOBAJCHTHAsl CBSI3b, MOHHAS CBS3b, METAJUTMYECKAS
CBSI3b, KPUCTAJUTMUECKAS PEIIeTKa (AaTOMHAs, MOHHAs, METaJUIMYeCcKas,
MOJICKYJISIpHAsI), UOH, KaTHOH, aHWOH, DJIEKTPOJUT U HEIIEKTPOJIHT,
AIEKTPOIMTHYECKAS] JUCCOIMAIMS, PpPEaKIHuH HOHHOTO OOMEHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKIuH, OKHCITUTEIh
U BOCCTAaHOBUTEIIb, OKHCIIEHHE W BOCCTAHOBJIICHUE, JJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTHMbIE PEaKIIHH,
CKOpOCTh XMMHYECKON peaknuu, Katanmsatop, I[IJIK, xopposus
METaJIJIOB, CIIJIABBI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XUMHUHU: 3aKOH COXPAaHECHHUS MacChl,
nepuoanuecku  3akoH J[.M. MenaeneeBa, 3aKOH NOCTOSAHCTBA
COCTaBa, 3aKOH ABOraapo

23

TEOPUH XUMUU: aTOMHO-MOJICKYJIIpHast TEOpus, TeOpus
ANEKTPOJIUTUYECKON JUCCOLHAIIIT

Brnanenne ocHOBaMH XMMUYECKOW IPAMOTHOCTH, BKJIIOYAOIIEH:

3.1

YMEHHE MPABUIILHO MCTIOIh30BaTh U3YUYCHHBIE BEIIECTBA M MaTEpUAIbI
(B TOM 4YwHciIe MUHEPATbHBIE YAOOpEHWS, METAIbI W CIUIABHI,
MPOAYKTHl TEPEpPadOTKH TMPHUPOAHBIX HCTOYHUKOB YTIJIEBOJOPOJIOB
(yrmst, mpupogHoro raza, HedTH) B OBITY, CEITBLCKOM XO3SIMCTBE,
Ha MPOW3BOJICTBE U MOHWMAHHUE 3HAYEHUS JKUPOB, OCIIKOB, YTIEBOIOB
IUI OpraHu3Ma 4eJioBeKa; yMEHUE IPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMUYECKUX TPOIECCOB HA OPTaHW3M YEJIOBEKA M OKPYKAIOIIYIO

MIPUPOJHYIO CPERY

3.2

YMEHUE HHTErPUPOBATHh XMUMHUYECKHUE 3HAHUS CO 3HAHMUSIMU JIPYTUX
y4eOHBIX PEIMETOB

33

HaJIM4YME OMbITa paboThl C Pa3IUYHBIMU MCTOYHHUKAMHU HH(OpMaIMu
no XUMHUM (HaydHass U HAy4YHO-TIOMYJISIpHAsl JIMTEepaTypa, CJIOBapH,
CIPABOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHUC 0O0BEKTUBHO OLICHUBATH I/IH(bOpMaI_II/II'O O BCHICCTBAX, HX
IMPCBpaAICHUAX n MMPAaKTUICCKOM IMPUMCHCHNHA u YMCHUC
HMCIIOJIB30BAaTh €€ JJIsd pCIICHHAA y‘{C6HO-H03HaBaTCHLHLIX 3aaa4d
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Brnanenne oOcCHOBaMM TOHSTUWHOTO armapara M CHMBOJUYECKOTO
A3bIKa XUMHM JJIsi COCTaBJIEHUSI (POpMYJT HEOPraHMYECKUX BEILECTB,
YPaBHCHUM  XMMHYECKMX  pPEAKUHUM; OCHOBAMH  XHMHUYECKOU
HomeHkatypsl (IUPAC u TpuBuaibHON)

YMeHue OOBICHATH CBSI3b MOJOXKEHUs demMeHTa B llepuoanueckoi
CUCTEME C YHUCJOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX JJEMEHTOB (cocTaB M 3apsia  sjapa, oOluee Yucio
AIIEKTPOHOB), PACIpPEACICHUEM HIIEKTPOHOB [0 HHEPreTUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPUOOB, KU U KaJIbIUs

[IpencraBnenue 0 NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHUX
AJIIEMEHTOB (paguyc aToMa, >3JEKTPOOTPHULATENBHOCTh), MPOCTHIX
U CJIOKHBIX BELIECTB OT IOJIOKEHUS 3JIEMEHTOB B llepuoanueckoit
cucteMe (B MaJIbIX MeprUoAax U TJIaBHBIX MOArPYIIAX) U 3JEKTPOHHOTO
CTPOEHHUS aToMa

YMmenue knaccupuIpoBarhb:

7.1

XHUMHUYCCKHE DJICMCHTHI

7.2

HCOPraHMYICCKNEC BCIICCTBA

7.3

XUMHWYCCKUC PCAKIUU

YMeHue onpenersTh:

8.1

BAJICHTHOCTb MW CTCIICHb OKHUCJICHUSA XHUMHUUYCCKUX BJICMCHTOB, 3apsal
HOHAa

8.2

BUJ XUMHUYECKOM CBSI3M MW THI KPUCTAUIMYECKOM  CTPYKTYpHI
B COEJIMHEHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM)

8.4

OKHMCIINTEIIb 1 BOCCTAHOBUTCIIb

YMeHune xapakrepu3oBaTh GU3NYECKHE U XMMUYECKUE CBONCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOpPOA, TpaduT, anmas,
KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KajaWil, MarHui,
KaJIbIIMK, ATFOMUHUH, KEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX PACTBOPOB (BOJA,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOM, OKCHABI M THUIPOKCHIIBI
metaioB I — IIA rpynn, amomuuus, memau (II), muHka, xernesa
(ITu 1), oxcunpr yraepona (I u IV), kpemuus (IV), azota u docdopa
(T u V), ceppt (IV u VI), cepuucras, cepHasi, a30TUCTasA, a30THas,
dbocdopHas, yroipHas, KpeMHHEBasI KUCIOTa U UX COJIN)
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9.3 NPOrHO3MPOBaTH W XapakTepu3oBaTb  CBOMCTBAa  BEILECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHHUS, MPUMEHEHUE BEIIECTB
B 3aBUCUMOCTM OT MX CBOWCTB, BO3MOXHOCTh MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUIN B PA3TUYHBIX YCIOBHSIIX
10 YMeHHE COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKLMU,
B TOM YHUCIJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIIMX ~XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB
(TpyIin) HEOPraHUYECKUX BEILIECTB
10.4 MOJITBEP K IAIOIIMX TEHETUUECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BBIYHUCIATh (IPOBOIUTH PACUETHI):
I1.1 OTHOCHUTEIIBHYK0 MOJIEKYJSIPHYI0O M MOJSIPHYX0O MAacChbl BELIECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCTUHEHUU
11.2 MacCOBYIO JOJIIO BEILIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €r0 Maccy, 00beM ra3oB
114 N0 YpaBHEHUSM XHUMHUYECKUX pEAKUUA U HaXOAUTh KOJUYECTBO
BEIIECTBa, 00bEM U MACCy PEAreHTOB WK MPOYKTOB PEaAKIIMU
12 Brnanenue (3HaHuE OCHOB):
12.1 OCHOBHBIMM  METOJaMHU  HAy4yHOro mo3HaHus  (HaOIOJEHHUE,
U3MEPEHHE, SKCIEPUMEHT, MOACIUPOBAHUE) NIPU U3YUYCHUH BEIIECTB
U XUMUYECKUX SBJICHHM, yMeHHe chopMyaupoBaTh MpobieMy
U TIPEJIOKUTH MyTH €€ PEIICHHUS
12.2 Oe3omacHOil pabOThl C XWMHYECKMMH BEIIECTBAMHU, XHUMHUYECKOMN
NOCY/1I0H U J1abOpaTOPHBIM 000PYIOBAaHUEM
12.3 npaBuiiaMy 0€30MacHOr0 0OpaleHHs! ¢ BEIIECTBAMH, UCIOIb3YEMbIMU
B TIOBCEIHEBHOU JKW3HM, MTPABIJIAMHU TIOBEJICHUS B TEIISAX COCPEKEHUS
3I0pPOBbS M OKpYXalouleil MpUpOAHON Cpeibl; MOHMMaHUE Bpela
(omacHOCTH) BO3ACHCTBUS HA JKHUBBIE OPraHU3MbI ONPEIEICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS] U NPEJOTBPALICHUS] UX BPEIHOTO
BO3JECUCTBUS
13 Hanuuue npakTUyecKnX HABHIKOB IJIAHUPOBAHUSI U OCYIIECTBICHUS

CICAYIOINX XUMUYCCKHUX SKCIICPUMCHTOB!
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13.1

M3YYEeHHE U ONMHcaHrue GU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE
¢  (Gu3MYeCKUMM M XMMHYECKUMU  SBJIICHUSMH,  OIIBITHI,
WUTIOCTPUPYIOIINE NPU3HAKY MPOTEKAHUSI XUMUYECKUX PEAKIINI

13.2

U3y4eHHe CIIOCOO0B pa3eNeHus: cMecei

13.3

MOJTYYEHHUE KUCIIOPOIa U U3YYEHHUE €r0 CBOMCTB; MOJIy4YEHHE BOJAOPOA
Y HU3YYECHHUE €r0 CBOWCTB; MOJYYEHHE YIJIEKHCIIOrO ra3a U U3y4YeHUe
€ro CBOMCTB; MNOJy4YCHUE aMMHUAKa U N3yYCHHUE €r0 CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C  OIPEIAEICHHOM MacCOBOM JIOJIEU
pPacTBOPEHHOTO BELIECTBA

13.5

pUMEHEHHE WH/INKAaTOPOB (;maxkmyca, METHJIOpaHXa
u QerondTanenHa) Ay ONpeneeHus] XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeJIoUel

13.6

UCCJIEIOBAHME M ONUCAHUE CBOWCTB HEOPTaHMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3aUMOICHCTBUS KUCIIOT C METAJNIAMH,
OKCHJIAMH  METAJUIOB,  PAacTBOPUMBIMU U  HEPACTBOPUMBIMU
OCHOBAHUSIMM, COJISIMU; TIOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHCHHC OJHOrO MCTajula JpyrMM W3 pacTBOpa  COJIH,
uccienoBaHue amM(@OTEPHBIX CBOMCTB THUAPOKCHUIOB  ATFOMHHHS
Y IMHKA

13.7

pelIeHUe SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMaMm: «OCHOBHBIE KJIACChl
HEOPTaHUYECKUX COCMHECHUIN; «DNEKTPOTUTHYECKAS
aucconuanmsay; «BaxHelmyue HeMETallIbl M HMX COCIUHCHUS;
«Bakneiye MeTauIbl 1 UX COCIMHCHUS

13.8

XUMUYECKHE  OSKCIHEPUMEHTHI,  WJUIIOCTPUPYIOIIUE  IPU3HAKU
NPOTEKaHMUs] peaKii MOHHOTO OOMEHa; KauyeCTBEHHBbIE peaKInu
Ha MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPAX MOHBL XJIOPHUI-, OpOMHI-,
wonua-, cymedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHHUOHBI,
TUJIPOKCU-NOHBI, KATUOHBI AMMOHMSI, MarHusi, KaJablUs, aTIOMHHUS,
xenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

YMenue:

14.1

NPEICTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (QOpMe BBIBOJOB,
J0Ka3aTeibCcTB, TpaQUKOB M TAaONUL U BBIABIATH SMIIMPUUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBA3HU MCXKAY PCAJIBHO Ha6J'II-O,Z[a€MBIMI/I XUMHUYCCKHUMU
SIBJICHUSIMU W IIPOLECCAMM, IMPOUCXOOAIMMU B MAKpPO- U MUKPOMHUPE,
OOBACHATH IMPUYHNHBI MHOFOO6paBI/I}I BCIICCTB
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IlepeuyeHsb 3JIeMeHTOB cOJepP:KAHMS, IPOBEPSEMbIX HA OCHOBHOM IOCy1apCTBEHHOM
JIK3aMeHe 10 XUMHUM

Kon

[IpoBepsiemblil BJIEMEHT COJEPIKAHUSA

1

HCpBOHa‘IaJII)HBIC XHUMHUYCCKHNEC ITOHATHUA

1.1

Yucteie BemecTBa 1 cMecu. CocoObl pa3iesieHus cMecei

1.2

ATOMBI M MOJICKYIJIBI. Xumndaeckue djieMeHThl. CHMBOJIBI XHUMHYSCKHX
OJICMCHTOB. HpOCTI)Ie " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckas (opmysa. BajaeHTHOCTP aTOMOB XMMHYECKHUX DSJIEMEHTOB.
CreneHp OKUCIIEHUS

1.4

3aKOH MOCTOSHCTBA COCTaBa BCHIICCTB. OtHocuTeNIbHAsE aTOMHas Macca.
OrtHocHTeIbHAS MOJICKYJIAIpHAasA Macca. MaccoBas J0JI1  XUMHYCCKOI'O
3JICMCHTA B COCANHCHUN

1.5

KomuuectBo BemectBa. Mosb. Mossipaas macca. MomsipHblid 00beM ra3oB.
B3anmMocBs3b KoM4yecTBa, MacChl U YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

DU3NYECKUE U XUMHUYECCKHUE SIBICHUSA. XMMHUYECKast pe€aKkums 1 €€ IIPU3HAKU.
3aKoH COXpPaHCHH MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHUA

[Tepuoanueckuii 3akoH u [lepronnueckas cucremMa XUMHUECKUX JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckunt 3akoH. llepuonnueckas cucreMa XMMHUYECKUX JJIEMEHTOB
J.. MenneneeBa. Ilepuons! n rpynmbsl. @PU3HNYECKUN CMBICT TOPSIKOBOTO
HOMEpa, HOMEPOB IIEPUOJIa U TPYIIIBI JIEMEHTA

2.2

Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JI04eK aToOMOB TEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepnognueckon cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKUX DSJIEMEHTOB IMEpPBbIX
Tpex MIEPHUO/IOB, KaJIusl, KaJIbLUS (pamuyca aTOMOB,
AIIEKTPOOTPUIATENLHOCTH, METAIUTMUECKUX U HEMETANTMYECKUX CBOMCTB) U
UX COCJIMHEHWHA B COOTBETCTBMM C TIIOJOXXEHHUEM OJJIEMEHTOB B
[leproauueckoi cucteMe U CTPOCHHUEM X aTOMOB

CrpoeHue BenecTa

3.1

Xumuueckas cBs3b. KoBasieHTHas (MOJdspHAsT M HEMOJIAPHAsi) CBS3b.
DNEeKTPOOTPUIIATEIbHOCT ~ XUMUYECKUX  AJeMEeHTOB. oHHas  CBs3b.
Merannnueckast CBs3b
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3.2

Tunel KpUCTAUIMUECKUX PEIICTOK (aTOMHAasl, WOHHAs, MeTajuinyeckas),
3aBHCHUMOCThH CBOMCTB BEIIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U BUJIA
XUMHUUYECKOU CBA3U

Baxuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemeramel U ux
coequHEeHUs. MeTaiuIbl M UX COEIMHEHUS

4.1

Knaccudukammus n HOMEHKIATypa HEOPTaHWMYECKUX COCIUHEHUIH: OKCHUIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC)
¥ HECOoJIe0OpasyroIe; OCHOBaHUH (IIEJI0YM U HEPACTBOPUMBIE OCHOBAHUS );
KUACIOT  (KUCIOPOJCOJEpKAME U  OECKUCIOPOJHBIE, OJIHOOCHOBHBIC
Y1 MHOTOOCHOBHBIE); COJIEH (CpETHUX U KHUCIIBIX)

4.2

Ou3nYeCKue M XHUMUYECKHE CBOWCTBA MPOCTBIX BEIIECTB-HEMETAIIIOB:
BOJIOPOJIa, XJI0pa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

Pu3nYeCcKrue U XMMHYECKUE CBOMCTBA MPOCTHIX BELIECTB-METAIIOB: JIUTUS,
HaTpWs,  Kauusd, MarHus WM KaublMs,  aJlOMUHUA,  JKelesa.
DIEKTPOXUMUYECKUI PsiJl HANIPSKEHUI METANIOB

4.4

dusznvecKue H XHMHYCCKHC CBONCTBa BOOOPOOHBIX COCI[I/IHCHI/Iﬁ
HEMCTAJJIOB: XJIOPOBOAOPOAAa, CEPOBOAOPOJA, aMMHUAKa

4.5

dusznyeckrue U XUMHUECKHE CBOMCTBA OKCUIOB HeMeTaiuioB: cepsl (IV, VI),
azora (II, 1V, V), docdopa (III, V), yrmepona (II, IV), kpemuus (IV).
[TonyyeHue OKCU0B HEMETAIIIOB

4.6

Xumuyeckne cBoMcTBa okcuaoB: MetauioB [A — IITA rpynn, uuHka, Meau
(IT) u xeneza (11, III). [TonmyyeHne OKCUIOB METAJIOB

4.7

XVMMUYECKUE CBOMCTBA OCHOBaHMM M aM@OTEpPHBIX  TUIAPOKCHUIOB
(Ha mnOpumepe THUIPOKCUIOB AIOMUHUA, »Kele3a, IuHKa). I[lomydenue
OCHOBaHUH U aM(OTEPHBIX THIPOKCHIOB

4.8

O6mmue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJAOPOJIHOM,
CEpOBOIOPOHOMN, CEPHUCTOM, CEpHOM, a30THOMU, (pochopHO, KPEMHHEBOI,
yroiapHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CepHOMU
Y a30THOM KHCIIOT. 1losyduenue kuciaor

4.9

OO6mme xuMU4ecKrue cBorcTBa cpeHux coier. [lomyuenue comneit

4.10

[Tony4enue, cobupanue, pacrio3HaBaHUE BOJOPOAA, KHCIOPO/aa, aMMHUAKa,
YIJIEKUCIIOTO Ta3a B 1a00paTopuu

4.11

[TorydeHne amMmuaka, CEpHOM W a30THOW KHCJIOT B IPOMBIIUICHHOCTH.
OO6mme crnocoObl MOTYUYEHUS METAJIIOB

4.12

I'eneTnueckas CBSI3b MCIKIY KJIaCCaMU HCOPIraHNYICCKUX COCI[I/IHCHI/Iﬁ

XHUMHUYECKHUE peakunu
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5.1

Knaccudukanysa XuMHUUECKMX pEaKIMid 10 pPa3IUYHBIM  MPU3HAKAM:
[I0 YMCIly U COCTaBYy YYacCTBYIOLUIMX B PEAKIMHU BEIIECTB, N0 TEIUIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTEeTeHEH OKUCICHUS XUMUYECKUX FIEMEHTOB

5.2

TennoBoit 3PPexT XUMHUYECKON PEeaKIH, TEPMOXUMUYECKHE ypaBHEHUSI.
OK30- U SHAOTEPMHUUYECKHUE PEAKIUU. TepMOXUMUYECKUE YPaBHEHUS

53

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC peaxuum. Oxucnurenu
U  BoccraHoBuTenH.  IIpomecchl  OKHCIEHHMSI M BOCCTAaHOBJICHHUA.
DNEeKTPOHHBIN 0aNaHC OKUCIUTENFHO-BOCCTAHOBUTENLHON PEAKIIIH

54

Teopuss  PNEKTPONUTUYECKOM  auccounanuu.  Katuonsl, AHHUOHBI.
DNEKTPOIUTHl W HEAIEKTPONIUTh. CHUIbHBIE U CIA0ble DJICKTPOJHTHI.
Crenenp auccouuanyuu

5.5

Peakuiun nonHoro oOMeHa. Y cj0BUsl MPOTEKaHUS peaKMil HOHHOTO OOMEHa,
IIOJIHBIEC M COKPALICHHBIE NOHHBIE YPABHEHUS PEAKLIAN

XuMUS U OKpYyXkarouias cpena

6.1

BemecrBa u Marepuansl B NOBCEAHEBHOM XU3HM 4ellOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XMMHUECKUX PEaklUui B JabopaTopuu U OBITY.
IlepBas moMombs Npu XMMHYECKUX 0XKOTaX U OTPABIICHUSIX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYKAwIIe cpeabl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBpallleHUs
IIpenenbHas pomyctumasi koHueHtpanus BemiectB (IIJK). Ponp xumuum
B PEIIEHUU SKOJOTMYECKHX NpoOsieM. YCuieHHe MapHUKOBOro sddekra,
pa3pylIeHre 030HOBOIO CII0sI

6.3

[Ipumenenue cepsl, a3ota, dochopa, yraepoaa, KpEMHHUS U UX COCIUHEHUHN
B OBITY, MEAMIIMHE, TIPOMBIIUIEHHOCTH U CETIbCKOM X03sicTBe. [IpumeHenne
METaJJIOB M CIUIAaBOB (CTallb, YYTyH, AIOPAJTIOMUHHUM, OpoH3a) B OBITY
M TPOMBIIIICHHOCTH WX coequHeHud. [loHsATHE O KOppo3uM METalioB,
OCHOBHBIE CTIOCOOBI 3aLTUTHI UX OT KOPPO3UH

6.4

[TpupoHBIE UCTOYHUKH YTIEBOAOPOIOB (Yroib, IPUPOIHBINA Ta3, HEPTH),
MIPOIYKTHI UX MepepabOTKH (OEH3UH), X POJIb B OBITY U MMPOMBIIIIEHHOCTH

6.5

[lepBoHauanbHBIC TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepona (MeTaH, 3TaH, 3THJIEH, alleTHJICH, STaHOJ, TJIMICPUH, YKCyCHas
kucnota). [loHatre o OMOIOTHYECKH Ba)KHBIX BEIECTBAX: JKUpax, Oenkax,
YIJICBOJIaX — U UX POJIM B YKU3HU YCIIOBEKA

PacueTnr:

7.1

1o (popmyiamM XUMHUYECKUX COCTUHEHUI

7.2

Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BELIECTBA B paCTBOPE

7.3

IO XUMHWYCCKUM YPAaBHCHUSAM
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Kon
IPOBEPSEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM 0a30BOTro
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI
OCHOBHOT0 00111eT0 00pazoBanusi Ha ocHoBe PI'OC

1

IIpencraBienue:

1.1

O TO3HAaBa€MOCTH SBJICHUM NPUPOIbI, MOHUMAHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHUYECKOM HayKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSA, KOMIIOHEHTAa OOIIeH KyJIbTYpbl M IMPaKTHUECKOM
JEATEIbHOCTH 4YEeJOBEKa B YCIOBUSX COBPEMEHHOIO OOIIECTBa;
IIOHUMAHHUE MECTa XUMHUU CPEIN APYTMX €CTECTBEHHBIX HAYK

1.2

O HAyyHbIX METOJaX IO3HAHMSA, B TOM YHCJIE SKCIEPUMEHTAJIBHBIX
U TEOPETUYECKUX METOJIaX HCCIEIOBAaHUS BEIIECTB M H3YYEHUS
XUMHYECKUX pEaKIUii; yYMEHUe UCIIOJIb30BaTh MO/JIENH
111 OOBSICHEHHUSI CTPOCHUS aTOMOB M MOJIEKYT

1.3

0 chepax mpodeccroHaTbHON NEATENFHOCTH, CBSI3aHHBIX C XHMUEH
M COBPEMEHHBIMH TEXHOJOTMSMH, OCHOBAHHBIMU Ha JOCTIKEHMSIX
XHUMUYECKOW HAyKH, YTO IO3BOJHUT OOYYAIOIIMMCS paccMaTphBaTh
XMMHUIO KakK cpepy cBoeit Oynymieit mpohecCHOHAIbHON e TeIbHOCTH
U CIeNlaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQMILHOTO MpeaMera
MIPY TIEPEX0/Ie HAa YPOBEHBb CPEIHET0 001Iero oopa3oBaHus

BJI&I[CHI/IC CHUCTEMOM XHMHYECKHUX 3HAHUH H YMCHHUC IIPUMCHATD
CUCTEMY XUMHNYCCKHX 3H8HPII>1, KOTOpas BKIIOYAcCT:

2.1

Ba)KHEHUIIINE XMMHYCSCKHE IIOHATHS: XHMHYECKHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE€ M CJIOXKHOE BEIECTBO, OAHOPOIHAS
W HEOJIHOPOJIHAs CMECh, OTHOCUTEIbHBIE aTOMHAs W MOJICKYJsipHas
Macchl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJb (CpemHsis), XUMUYEeCKas
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peaKius, PpEeaKIuu COSAVMHCHUS, PEaKIUh Pa3jIoXKEHUS, PpPEaKIuu
3aMEIICHHs, peakiud OOMEHa, TErIoBOM 3(@eKT peakuuu, 3K30-
U DHIOTEPMHUYECKHE PEAKIIMU, PACTBOP, MACCOBas OIS XUMHUECKOTO
AJIEMEHTa B COSTMHEHUH, MacCOBAst JIOJISl ¥ MPOLIEHTHAS KOHIICHTPAIIHS
BEIIECTBA B pPAacTBOpE, SAPO aTOMa, OJJIEKTPOHHBIA CJIOW aroma,
aTOMHasi OpOUTAJb, PAJNYC aTOMa, BAJICHTHOCTh, CTEMIEHb OKUCIICHUS,
XUMHYECKas CBSI3b, AIIEKTPOOTPHUIIATEIHHOCTD, TOJISIpHAS
Y HETOJsIpHAs KOBAJCHTHAsl CBSI3b, MOHHAS CBS3b, METAJUTMYECKAS
CBSI3b, KPUCTAJUTMUECKAS PEIIeTKa (AaTOMHAs, MOHHAs, METaJUIMYeCcKas,
MOJICKYJISIpHAsI), UOH, KaTHOH, aHWOH, DJIEKTPOJUT U HEIIEKTPOJIHT,
AIEKTPOIMTHYECKAS] JUCCOIMAIMS, PpPEaKIHuH HOHHOTO OOMEHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKIuH, OKHCITUTEIh
U BOCCTAaHOBUTEIIb, OKHCIIEHHE W BOCCTAHOBJIICHUE, JJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTHMbIE PEaKIIHH,
CKOpOCTh XMMHYECKON peaknuu, Katanmsatop, I[IJIK, xopposus
METaJIJIOB, CIIJIABBI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XUMHUHU: 3aKOH COXPAaHECHHUS MacChl,
nepuoanuecku  3akoH J[.M. MenaeneeBa, 3aKOH NOCTOSAHCTBA
COCTaBa, 3aKOH ABOraapo

23

TEOPUH XUMUU: aTOMHO-MOJICKYJIIpHast TEOpus, TeOpus
ANEKTPOJIUTUYECKON JUCCOLHAIIIT

Brnanenne ocHOBaMH XMMUYECKOW IPAMOTHOCTH, BKJIIOYAOIIEH:

3.1

YMEHHE MPABUIILHO MCTIOIh30BaTh U3YUYCHHBIE BEIIECTBA M MaTEpUAIbI
(B TOM 4YwHciIe MUHEPATbHBIE YAOOpEHWS, METAIbI W CIUIABHI,
MPOAYKTHl TEPEpPadOTKH TMPHUPOAHBIX HCTOYHUKOB YTIJIEBOJOPOJIOB
(yrmst, mpupogHoro raza, HedTH) B OBITY, CEITBLCKOM XO3SIMCTBE,
Ha MPOW3BOJICTBE U MOHWMAHHUE 3HAYEHUS JKUPOB, OCIIKOB, YTIEBOIOB
IUI OpraHu3Ma 4eJioBeKa; yMEHUE IPOTHO3UPOBATh BIMSHUE BEIIECTB
U XUMUYECKUX TPOIECCOB HA OPTaHW3M YEJIOBEKA M OKPYKAIOIIYIO

MIPUPOJHYIO CPERY

3.2

YMEHUE HHTErPUPOBATHh XMUMHUYECKHUE 3HAHUS CO 3HAHMUSIMU JIPYTUX
y4eOHBIX PEIMETOB

33

HaJIM4YME OMbITa paboThl C Pa3IUYHBIMU MCTOYHHUKAMHU HH(OpMaIMu
no XUMHUM (HaydHass U HAy4YHO-TIOMYJISIpHAsl JIMTEepaTypa, CJIOBapH,
CIPABOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHUC 0O0BEKTUBHO OLICHUBATH I/IH(bOpMaI_II/II'O O BCHICCTBAX, HX
IMPCBpaAICHUAX n MMPAaKTUICCKOM IMPUMCHCHNHA u YMCHUC
HMCIIOJIB30BAaTh €€ JJIsd pCIICHHAA y‘{C6HO-H03HaBaTCHLHLIX 3aaa4d
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Brnanenne oOcCHOBaMM TOHSTUWHOTO armapara M CHMBOJUYECKOTO
A3bIKa XUMHM JJIsi COCTaBJIEHUSI (POpMYJT HEOPraHMYECKUX BEILECTB,
YPaBHCHUM  XMMHYECKMX  pPEAKUHUM; OCHOBAMH  XHMHUYECKOU
HomeHkatypsl (IUPAC u TpuBuaibHON)

YMeHue OOBICHATH CBSI3b MOJOXKEHUs demMeHTa B llepuoanueckoi
CUCTEME C YHUCJOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX JJEMEHTOB (cocTaB M 3apsia  sjapa, oOluee Yucio
AIIEKTPOHOB), PACIpPEACICHUEM HIIEKTPOHOB [0 HHEPreTUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX MEPUOOB, KU U KaJIbIUs

[IpencraBnenue 0 NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKHUX
AJIIEMEHTOB (paguyc aToMa, >3JEKTPOOTPHULATENBHOCTh), MPOCTHIX
U CJIOKHBIX BELIECTB OT IOJIOKEHUS 3JIEMEHTOB B llepuoanueckoit
cucteMe (B MaJIbIX MeprUoAax U TJIaBHBIX MOArPYIIAX) U 3JEKTPOHHOTO
CTPOEHHUS aToMa

YMmenue knaccupuIpoBarhb:

7.1

XHUMHUYCCKHE DJICMCHTHI

7.2

HCOPraHMYICCKNEC BCIICCTBA

7.3

XUMHWYCCKUC PCAKIUU

YMeHue onpenersTh:

8.1

BAJICHTHOCTb MW CTCIICHb OKHUCJICHUSA XHUMHUUYCCKUX BJICMCHTOB, 3apsal
HOHAa

8.2

BUJ XUMHUYECKOM CBSI3M MW THI KPUCTAUIMYECKOM  CTPYKTYpHI
B COEJIMHEHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM)

8.4

OKHMCIINTEIIb 1 BOCCTAHOBUTCIIb

YMeHune xapakrepu3oBaTh GU3NYECKHE U XMMUYECKUE CBONCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOpPOA, TpaduT, anmas,
KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KajaWil, MarHui,
KaJIbIIMK, ATFOMUHUH, KEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX PACTBOPOB (BOJA,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOM, OKCHABI M THUIPOKCHIIBI
metaioB I — IIA rpynn, amomuuus, memau (II), muHka, xernesa
(ITu 1), oxcunpr yraepona (I u IV), kpemuus (IV), azota u docdopa
(T u V), ceppt (IV u VI), cepuucras, cepHasi, a30TUCTasA, a30THas,
dbocdopHas, yroipHas, KpeMHHEBasI KUCIOTa U UX COJIN)
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9.3 NPOrHO3MPOBaTH W XapakTepu3oBaTb  CBOMCTBAa  BEILECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHHUS, MPUMEHEHUE BEIIECTB
B 3aBUCUMOCTM OT MX CBOWCTB, BO3MOXHOCTh MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUIN B PA3TUYHBIX YCIOBHSIIX
10 YMeHHE COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKLMU,
B TOM YHUCIJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
10.3 WUTIOCTPUPYIOIIMX ~XUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB
(TpyIin) HEOPraHUYECKUX BEILIECTB
10.4 MOJITBEP K IAIOIIMX TEHETUUECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BBIYHUCIATh (IPOBOIUTH PACUETHI):
I1.1 OTHOCHUTEIIBHYK0 MOJIEKYJSIPHYI0O M MOJSIPHYX0O MAacChbl BELIECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCTUHEHUU
11.2 MacCOBYIO JOJIIO BEILIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €r0 Maccy, 00beM ra3oB
114 N0 YpaBHEHUSM XHUMHUYECKUX pEAKUUA U HaXOAUTh KOJUYECTBO
BEIIECTBa, 00bEM U MACCy PEAreHTOB WM MPOYKTOB PEAKIIMU
12 Brnanenue (3HaHuE OCHOB):
12.1 OCHOBHBIMM  METOJaMHU  HAy4yHOro mo3HaHus  (HaOIOJEHHUE,
U3MEPEHHE, SKCIEPUMEHT, MOACIUPOBAHUE) NIPU U3YUYCHUH BEIIECTB
U XUMUYECKUX SBJICHHM, yMeHHe chopMyaupoBaTh MpobieMy
U TIPEJIOKUTH MyTH €€ PEIICHHUS
12.2 Oe3omacHOil pabOThl C XWMHYECKMMH BEIIECTBAMHU, XHUMHUYECKOMN
NOCY/1I0H U J1abOpaTOPHBIM 000PYIOBAaHUEM
12.3 npaBuiiaMy 0€30MacHOr0 0OpaleHHs! ¢ BEIIECTBAMH, UCIOIb3YEMbIMU
B TIOBCEIHEBHOU JKW3HM, MTPABIJIAMHU TIOBEJICHUS B TEIISAX COCPEKEHUS
3I0pPOBbS M OKpYXalouleil MpUpOAHON Cpeibl; MOHMMaHUE Bpela
(omacHOCTH) BO3ACHCTBUS HA JKHUBBIE OPraHU3MbI ONPEIEICHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS] U NPEJOTBPALICHUS] UX BPEIHOTO
BO3JECUCTBUS
13 Hanuuue npakTUyecKnX HABHIKOB IJIAHUPOBAHUSI U OCYIIECTBICHUS

CICAYIOINX XUMUYCCKHUX SKCIICPUMCHTOB!
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13.1

M3YYEeHHE U ONMHcaHrue GU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE
¢  (Gu3MYeCKUMM M XMMHYECKUMU  SBJIICHUSMH,  OIIBITHI,
WUTIOCTPUPYIOIINE NPU3HAKY MPOTEKAHUSI XUMUYECKUX PEAKIINI

13.2

U3y4eHHe CIIOCOO0B pa3eNeHus: cMecei

13.3

MOJTYYEHHUE KUCIIOPOIa U U3YYEHHUE €r0 CBOMCTB; MOJIy4YEHHE BOJAOPOA
Y HU3YYECHHUE €r0 CBOWCTB; MOJYYEHHE YIJIEKHCIIOrO ra3a U U3y4YeHUe
€ro CBOMCTB; MNOJy4YCHUE aMMHUAKa U N3yYCHHUE €r0 CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C  OIPEIAEICHHOM MacCOBOM JIOJIEU
pPacTBOPEHHOTO BELIECTBA

13.5

pUMEHEHHE WH/INKAaTOPOB (;maxkmyca, METHJIOpaHXa
u QerondTanenHa) Ay ONpeneeHus] XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeJIoUel

13.6

UCCJIEIOBAHME M ONUCAHUE CBOWCTB HEOPTaHMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHUE B3aUMOICHCTBUS KUCIIOT C METAJNIAMH,
OKCHJIAMH  METAJUIOB,  PAacTBOPUMBIMU U  HEPACTBOPUMBIMU
OCHOBAHUSIMM, COJISIMU; TIOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHCHHC OJHOrO MCTajula JpyrMM W3 pacTBOpa  COJIH,
uccienoBaHue amM(@OTEPHBIX CBOMCTB THUAPOKCHUIOB  ATFOMHHHS
Y IMHKA

13.7

pelIeHUe SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMaMm: «OCHOBHBIE KJIACChl
HEOPTaHUYECKUX COCMHECHUIN; «DNEKTPOTUTHYECKAS
aucconuanmsay; «BaxHelmyue HeMETallIbl M HMX COCIUHCHUS;
«Bakneiye MeTauIbl 1 UX COCIMHCHUS

13.8

XUMUYECKHE  OSKCIHEPUMEHTHI,  WJUIIOCTPUPYIOIIUE  IPU3HAKU
NPOTEKaHMUs] peaKii MOHHOTO OOMEHa; KauyeCTBEHHBbIE peaKInu
Ha MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPAX MOHBL XJIOPHUI-, OpOMHI-,
wonua-, cymedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHHUOHBI,
TUJIPOKCU-NOHBI, KATUOHBI AMMOHMSI, MarHusi, KaJablUs, aTIOMHHUS,
xenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

YMenue:

14.1

NPEICTaBIATh PE3yJbTaThl JKCIEpUMEHTa B (QOpMe BBIBOJOB,
J0Ka3aTeibCcTB, TpaQUKOB M TAaONUL U BBIABIATH SMIIMPUUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBA3HU MCXKAY PCAJIBHO Ha6J'II-O,Z[a€MBIMI/I XUMHUYCCKHUMU
SIBJICHUSIMU W IIPOLECCAMM, IMPOUCXOOAIMMU B MAKpPO- U MUKPOMHUPE,
OOBACHATH IMPUYHNHBI MHOFOO6paBI/I}I BCIICCTB
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IlepeuyeHsb 3JIeMeHTOB cOJepP:KAHMS, IPOBEPSEMbIX HA OCHOBHOM IOCy1apCTBEHHOM
JIK3aMeHe 10 XUMHUM

Kon

[IpoBepsiemblil BJIEMEHT COJEPIKAHUSA

1

HCpBOHa‘IaJII)HBIC XHUMHUYCCKHNEC ITOHATHUA

1.1

Yucteie BemecTBa 1 cMecu. CocoObl pa3iesieHus cMecei

1.2

ATOMBI M MOJICKYIJIBI. Xumndaeckue djieMeHThl. CHMBOJIBI XHUMHYSCKHX
OJICMCHTOB. HpOCTI)Ie " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckas (opmysa. BajaeHTHOCTP aTOMOB XMMHYECKHUX DSJIEMEHTOB.
CreneHp OKUCIIEHUS

1.4

3aKOH MOCTOSHCTBA COCTaBa BCHIICCTB. OtHocuTeNIbHAsE aTOMHas Macca.
OrtHocHTeIbHAS MOJICKYJIAIpHAasA Macca. MaccoBas J0JI1  XUMHYCCKOI'O
3JICMCHTA B COCANHCHUN

1.5

KomuuectBo BemectBa. Mosb. Mossipaas macca. MomsipHblid 00beM ra3oB.
B3anmMocBs3b KoM4yecTBa, MacChl U YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

DU3NYECKUE U XUMHUYECCKHUE SIBICHUSA. XMMHUYECKast pe€aKkums 1 €€ IIPU3HAKU.
3aKoH COXpPaHCHH MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHUA

[Tepuoanueckuii 3akoH u [lepronnueckas cucremMa XUMHUECKUX JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckunt 3akoH. llepuonnueckas cucreMa XMMHUYECKUX JJIEMEHTOB
J.. MenneneeBa. Ilepuons! n rpynmbsl. @PU3HNYECKUN CMBICT TOPSIKOBOTO
HOMEpa, HOMEPOB IIEPUOJIa U TPYIIIBI JIEMEHTA

2.2

Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTonsl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JI04eK aToOMOB TEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepnognueckon cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMHUYECKUX DSJIEMEHTOB IMEpPBbIX
Tpex MIEPHUO/IOB, KaJIusl, KaJIbLUS (pamuyca aTOMOB,
AIIEKTPOOTPUIATENLHOCTH, METAIUTMUECKUX U HEMETANTMYECKUX CBOMCTB) U
UX COCJIMHEHWHA B COOTBETCTBMM C TIIOJOXXEHHUEM OJJIEMEHTOB B
[leproauueckoi cucteMe U CTPOCHHUEM X aTOMOB

CrpoeHue BenecTa

3.1

Xumuueckas cBs3b. KoBasieHTHas (MOJdspHAsT M HEMOJIAPHAsi) CBS3b.
DNEeKTPOOTPUIIATEIbHOCT ~ XUMUYECKUX  AJeMEeHTOB. oHHas  CBs3b.
Merannnueckast CBs3b
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3.2

Tunel KpUCTAUIMUECKUX PEIICTOK (aTOMHAasl, WOHHAs, MeTajuinyeckas),
3aBHCHUMOCThH CBOMCTB BEIIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U BUJIA
XUMHUUYECKOU CBA3U

Baxuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemeramel U ux
coequHEeHUs. MeTaiuIbl M UX COEIMHEHUS

4.1

Knaccudukammus n HOMEHKIATypa HEOPTaHWMYECKUX COCIUHEHUIH: OKCHUIOB
(coneobpa3zyromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC)
¥ HECOoJIe0OpasyroIe; OCHOBaHUH (IIEJI0YM U HEPACTBOPUMBIE OCHOBAHUS );
KUACIOT  (KUCIOPOJCOJEpKAME U  OECKUCIOPOJHBIE, OJIHOOCHOBHBIC
Y1 MHOTOOCHOBHBIE); COJIEH (CpETHUX U KHUCIIBIX)

4.2

Ou3nYeCKue M XHUMUYECKHE CBOWCTBA MPOCTBIX BEIIECTB-HEMETAIIIOB:
BOJIOPOJIa, XJI0pa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

Pu3nYeCcKrue U XMMHYECKUE CBOMCTBA MPOCTHIX BELIECTB-METAIIOB: JIUTUS,
HaTpWs,  Kauusd, MarHus WM KaublMs,  aJlOMUHUA,  JKelesa.
DIEKTPOXUMUYECKUI PsiJl HANIPSKEHUI METANIOB

4.4

dusznvecKue H XHMHYCCKHC CBONCTBa BOOOPOOHBIX COCI[I/IHCHI/Iﬁ
HEMCTAJJIOB: XJIOPOBOAOPOAAa, CEPOBOAOPOJA, aMMHUAKa

4.5

dusznyeckrue U XUMHUECKHE CBOMCTBA OKCUIOB HeMeTaiuioB: cepsl (IV, VI),
azora (II, 1V, V), docdopa (III, V), yrmepona (II, IV), kpemuus (IV).
[TonyyeHue OKCU0B HEMETAIIIOB

4.6

Xumuyeckne cBoMcTBa okcuaoB: MetauioB [A — IITA rpynn, uuHka, Meau
(IT) u xeneza (11, III). [TonmyyeHne OKCUIOB METAJIOB

4.7

XVMMUYECKUE CBOMCTBA OCHOBaHMM M aM@OTEpPHBIX  TUIAPOKCHUIOB
(Ha mnOpumepe THUIPOKCUIOB AIOMUHUA, »Kele3a, IuHKa). I[lomydenue
OCHOBaHUH U aM(OTEPHBIX THIPOKCHIOB

4.8

O6mmue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJAOPOJIHOM,
CEpOBOIOPOHOMN, CEPHUCTOM, CEpHOM, a30THOMU, (pochopHO, KPEMHHEBOI,
yroiapHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CepHOMU
Y a30THOM KHCIIOT. 1losyduenue kuciaor

4.9

OO6mme xuMU4ecKrue cBorcTBa cpeHux coier. [lomyuenue comneit

4.10

[Tony4enue, cobupanue, pacrio3HaBaHUE BOJOPOAA, KHCIOPO/aa, aMMHUAKa,
YIJIEKUCIIOTO Ta3a B 1a00paTopuu

4.11

[TorydeHne amMmuaka, CEpHOM W a30THOW KHCJIOT B IPOMBIIUICHHOCTH.
OO6mme crnocoObl MOTYUYEHUS METAJIIOB

4.12

I'eneTnueckas CBSI3b MCIKIY KJIaCCaMU HCOPIraHNYICCKUX COCI[I/IHCHI/Iﬁ

XHUMHUYECKHUE peakunu
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5.1

Knaccudukanys XuMUYeCKHMX peakuuid 1O pPa3IuyHbIM  PHU3HAKAM:
II0 YUCIy M COCTaBy Yy4YacCTBYIOIIMX B pPEAKUMM BELIECTB, II0
TEIIOBOMY A (EKTy, 110 U3MEHEHUIO CTENEHENW OKUCIEHUS XMUMHUYECKUX

5.2

TernoBoil >PPeKT XUMUYECKONW PEaKIH, TEPMOXUMUYECKHE
ypaBHEHUS. DK30- U SHAOTEPMHUYECKHE PeaKIU. TepMOXUMUYECKHE

53

OKHUCIIUTEILHO-BOCCTAHOBUTEILHBIE pEaKIuu.
OxkucauTen u
BOCCTAHOBUTEJH. [Tporecchl OKHUCJICHUSI u BOCCTAHOBJICHUS.

54

Teopust  IICKTPOJUTHUYECKON  aucconpanuu.  KaThoHBI, AHUOHLI.
DNEKTPOMUTHl W HEANEKTPOIuThl. CHIIbHBIE H  Cla0ble AIIEKTPOJIHUTEHI.
CreneHb QUCCOLMALINN

55

Peakunn nonHoro oOMeHa. Y cioBUsl NPOTEKaHUS PeaKLMii HOHHOTO OOMEHa,
IIOJIHBIE M COKPALCHHBIE NOHHBIE YPABHEHUS PEAKLIAN

XuMUs U OKpyXkaromias cpeaa

6.1

BemectBa wu  marepuansl B NOBCEJHEBHOM  JKM3HM  YEJIOBEKA.
be3zomacHoe WUCHONB30BaHWE BEIIECTB W XUMHUYECKHMX PEAKIUU B
naboparopur u ObiTy. IlepBasg mOMOIIL MPU XUMHYECKHUX OXKOTax u

6.2

XUMHUYECKOE 3arpsi3HeHUE OKpY’Karolled cpeabl (KUCIOTHBIE JTOXKIIH,
3arps3HEHHE  TOYBBI, BO3IyXa M  BOJOEMOB), CIOCOOBI  €ro
npenotBpamienus IlpenenbHass gomycTuMmas KOHIEHTpAlUsi — BEIIECTB
(ITIK). Pomp xuMum B pEIMIEHWH SKOJIOTHYECKHX MPOOJIeM. Y CHICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, azora, Gocdopa, yrieposa, KpeMHUS U UX COCTMHEHUN
B OBITy, MEOUIIMHE, TPOMBINIICHHOCTA ¥ CEIIbCKOM  XO3SHCTBE.
[IpumeHeHre MeETauIOB M  CIJIaBOB  (CTajlb, YYTyH, JIOPATIOMUHUMH,
OpoH3a) B OBITY W TPOMBIIUICHHOCTH WX coeauHeHwil. [loHsatue o
KOPPO3UU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOPPO3UHU

6.4

[IpuposHble UCTOYHHUKHU YIIIEBOIOPOJOB (Yroiib, MPUPOAHBIN Ta3,
He(Th), MPOIYKTHI UX TIepepaboTKu (OEH3UH), UX POJIb B OBITY U

6.5

[TepBoHauanbHBIE MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriaepoaa (MeTaH, 3TaH, TWIEH, AllETUJIEH, 3TAaHOJI, [NIMLEPUH, YKCYCHas
kucnora). IloHsTe O OWONOTMYECKH BaXKHBIX BEIIECTBAX: KHUPAX,
OenKax, yrieBoJax — M X POJIM B )KU3HU YeJIOBeKa

PacueTtnr:

7.1

o opmMynamM XUMHYECKUX COCTMHEHUIN
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7.2

Macchl (MacCoBOIl) J0JIM paCTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3 | 10 XUMUYECKUM YpaBHEHUSIM

COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Ponb XMMUU B KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeToax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE 3ieMEHThl. CHMBOJIBI XUMHUYECKHX
anemMeHTOB. [IpocThie U cioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcUTENbHAs MOJIEKYJsIpHAs Macca. MaccoBasi J0Jis XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHHNH.

KomnuectBo Bemiectsa. Moisb. MomnsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl PEaKIMs U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudpukaius
XUMHYECKHUX PeaKIHii (COeTUHEHUS, pa3I0KEHUs, 3aMEIIECHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUEHUE U OMHCAHUE
¢uznyecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaOJIOIECHUE
¢bu3nyeckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWsS XMMHYECKHX peaklUMil (pasiloKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioxeHHe THAPOKCUAA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE xene3a ¢ pactBopom conu meau (II),
U3y4YeHUe CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbIMIapMBaHue, JUCTWIIALUA, XpoMaTtorpadus, NpoBeeHUE OYHUCTKH MOBAPEHHON
CONMM, HaONIOAEHME W  ONHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3JaHUE MOJENEH MOJEKYII
(ILIapOCTEPIKHEBBIX ).
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Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3i1€MEHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MNpUpOAE, (PU3MYECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopoma. CrocoObI
MOJIYYCHHUST KHUCIopoJa B JjabopaTopud W TMpOMBINUICHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poaa.

TemnoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenue Bomopona B
npupoae, (GU3MYECKUEe ¢ XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1071 BeleCTBa B pacTBOpE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOZE€ U B KU3HU 4YesioBeka. KpyroBopor BoAblI B IPUPOJE.
3arpsi3HeHHre NpUPOJHBIX BoJ. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmveckux coemunennit. Oxcunnl. Knaccudbuxarms
OKCHUJIOB:  cojieoOpasyroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue © XUMHUYECKUE
CBOMCTBA OKCHUIIOB. [lomydenue okcuos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimoB H. H. bekerona.
[lony4yeHue KHUCIIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue coneu.

['eneTnyeckas CBI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIy4YECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpaleHus ropeHus: (moxapa), O3HAKOMJIEHHE C oO0pa3laMH OKCHUIOB U
OTMCaHUE WX CBOMCTB, MOJyYeHHE, cOOMpaHWe, pACIO3HABAHWUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
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KOJMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IM4YHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW A0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
UCCIIEIOBAaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KIACCOB,
HaO0JII0ICHNEe U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
u3yueHue B3aumojnercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIOTHI,
KHCIIOT C METa/llaMH, PEaKUUid HEUTpaTu3alyH, IOJIyYEeHUE HEPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHHME OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/7ad 1Mo Teme «BaxHeimme Kiaacchl HEOPraHWUYECKHX
COCIUHEHUN.

IHepuoauueckuii 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHUX
iemMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSI3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM()OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa.  KopoTkonepuonHas ¢ JJIuHHONEpUOAHAs  (HOpMBI
[Tepuognueckon cucrembl xumuueckux 3neMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKUX  DIJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 ero nojoxeHuro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIN U
IPaKJIaHUH.

Xumuueckass cBs3b. KoBajieHTHas (MoOJisipHAss M HENOJSpHAas) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 1EMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAUIOB UM HEMETAJUIOB, B3aWMOJCWUCTBUE
TUAPOKCUJA LHMHKAa C pPAacTBOpPaMU KHUCJIOT M WIENOYEH, MPOBEICHHUE OIBITOB,

91



denepanbHas pabouas nporpamma | Xumust. 8—9 kiaccsl (0a30BbIN YPOBEHb)

WJUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mescnpeomemnmnbnie ceasu

Peanu3zanust MeXOpeaMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHSTUIM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LMKJIA.

OOmue ecTeCTBeHHO--HAYyYHbIE TIOHSTH: HAydHbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaudHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTtoM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUe BETUUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaiaus, KalblUsi WU UX
COCOMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUA MO pa3IMYHbIM MPU3HAKaM (110 YHUCTy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ (dEeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, 10 OOpPaTHMOCTH, TIO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTE€HHBIX M TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTre 0 xumMuueckoMm paBHoBecun. DAKTOPHI,
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BJIIMAIONIME Ha CKOPOCTH XUMHYECKOM p€akiun H IIOJOXKCHHEC XHMHYCCKOI'O

paBHOBECHS.
OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  JAJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUH

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMIOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsi3u. CteneHs aucconuanuu. CHIbHBIC U CIA0bIE SJIEKTPOJIUTHI.

Peakiun moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
MOJHBIE W COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccoruanyu. KauectBeHHbIe peakunu Ha HOHBL. [IoHSATHE O TUIpOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB U HEMETaIOB (rpadura M anmasa), CIOKHBIX BEILECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCICAOBAHHUE DIECKTPOTPOBOIHOCTU
pacTBOPOB BEWIECTB, MPOLECCAa AUCCOUUALMU KHCJIOT, IWIEJI0YEe H  COJEN
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MAaTEPHAIOB), IMPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHWS  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIJIETICHHE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu pa3iioKEeHUs, COCTUHEHHUs), pAclO3HABAHUE HEOPraHUYECKUX
BCIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIuid Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/ibl U MX COeIMHEHUS

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieso4amMu). XJIO0pOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHue. JleiicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuapl U UX
HaXOXJICHUE B MPUPOJIE.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (HU3MYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(MUKAIINN KUCIOPOIa
U cepbl. XUMUYecKue cBOMCTBa cepbl. CepoBOOpO, CTpOeHHue, (U3NUECKue U
XUMHYECKHE CBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
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Cepnass kuclioTa, @QU3MYECKHME M XUMHUYECKHE CBOWCTBa (00mIMe Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE peaklnu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NpPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAIOIIEH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE HOXKAM,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALECHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, MoJyueHue u npuMmeHeHue. Conu aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MoJyuyeHue, (PU3NUecKue M XUMHUYECKUE
CBOMCTBa (00mIME Kak TMPEACTAaBUTENST Kiacca KUCIOT H  CHEIU(PUUYECKUE).
Hcnonp30BaHWE HUTPATOB M COJIEM aMMOHHMS B KaueCTBE MHUHEPaIbHBIX
ya00peHnii. XMMHUECKOE 3arpsi3HEHUE OKPYKaIoIIe cpeibl COEAMHEHUSAMH a30Ta
(KUCIIOTHBIE JIOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BoaoémoB). docdop,
aioTponHbie Moaudukanuu (ochopa, dhuzmUeckne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3NIecKre 1 XUMHIESCKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YIOOPEHU.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIEpPOold,  aJUIOTPOIHbIE
Moau(duUKalMK, pPAcIpOCTpaHEHHE B NpPUPOJE, (PU3NYECKHE U XHUMHUYECKHE
cBoricTBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIBI yriiepoaa, ux
du3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza rio6anpbHOrO TMOTEIUICHUS KIWMaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COMH, NX (PU3NIECKUE U XUMUYECKHUE CBOWCTBA,
nojiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHayanbHbIEe TOHATHSA 00 OPraHMUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKM3HM YeEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.
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KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemaueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITy, B IPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepHaNbl: KEPaMHKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIHEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpazuamMu ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMATEPHAIOB), HaOIIOICHHE TIpoliecca OOYIJIMBaHUs caxapa IO JAeWCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYEHHUE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHHE KaueCTBEHHON peakIuy Ha cyJibdar-
MOH W HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoiicTBamMu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHuit, moaydeHue,
coOupaHue, pacrno3HaBaHWE€ U HW3YYEHUE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX pPeakKIuii Ha MOH aMMOHUS U ¢dochaT-uOH U M3yYEHHE MPU3HAKOB
YX MPOTEKaHMUs], B3aUMOIEMCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAIIOB), V3y4EeHUE MOJIeJIen
KPUCTAJUIMUECKUX PEmETOK anmasa, Tpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NIPOTHBOra3a, MoJydeHHe, coOupaHue, paclo3HaBaHUE U U3yUYEHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJACHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYECHUE IMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIIMEH CUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIePUMEHTATbHBIX
3aj1ay 1o TeMe «BakHelume HeMeTalIbl U X COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxenus B llepmommyeckon cucreMe XuMUYECKUX dieMmeHToB [J[. U.
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTramnyeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaNpsDKEHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTayioB. O01mue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MM METauioB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTryH, TIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH.
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[[lenounble MeTambl: MONOXKeHUe B [lepronnueckoil cucTeMe XMMHUYECKUX
anementoB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuuabl u
TUIPOKCUABI HaTpus W Kanud. lIpuMeHeHne 1mEeno4YHbIX METANIOB M UX
COCIUHEHNN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaxX0XJeHUE B Ipupoae. PU3ndecKne 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliive coequHEHUS Kalblus (OKCHUH, THUIPOKCHUI, COJIH).
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0XKeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA U TUAPOKCH]IA
AJIOMUHHSL.

Keneszo: nonoxenue B llepuoanueckoi cucTteMe XuMHYECKUX dJIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTRA *kene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MMOJTYyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMud METaNIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHHWE BHUACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, AJIFOMUHUS, UHKA, JKEJe3a
(I1) u xeneza (III), meau (1), HaGarOAEHUE M OMMCAHUE TIPOILIECCOB OKPAITMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHeniume
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momolins npu
XUMHUYECKUX OKOrax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:
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u3ydeHrne 0o0paslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, IMOJIMMEpPHBIC
MaTepHuabl).

Mescnpeomemnmnbnie ceasu

Peanuzamus MeXmpeaMeTHBIX CBA3€H NMpW W3YYCHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSITU, TaK U TIOHATUH, SBJSIIOIIMXCS CUCTEMHBIMHU JJII OTIEIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAy4dHBINH (DakT, rumoTes3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUpUKANKs, TMEPUOIUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNh, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

duszuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, DJCKTPUUYCCKUN 3apsiji, MTPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINIECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE TOPOJIHI,
MI0JIE3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJsbHbIE IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCJIAUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu
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[lepronnueckuii 3aK0H U
11 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
XumMu4decKkas CBA3b.
32 OKI/ICJII:TCCJ:'LHCO- ’ 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsof)l.ru/7f418370
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOI'PAMME
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9 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmoreka [IOK
3.1 06 5 4
HIHC CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
3.2 B i 16 1 2
QXHEHIITNE METAJIbI M KX COCAMHCHUS https://m.edsoo.ru/ 7412636
Hroro no pazneny 20

Pa3znen 4. Xumus U oOKpyskamomas cpeaa

4.1 BelecTBa 1 MaTepyabl B )KU3HHU YeTOBEKa 3 bubnuorexa LHOK
’ H p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
Pe3epBHOE BpeMst 3 bubmmorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 7
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poiap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa OK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «[IpaBuia
paboTHI B 1abOpaTOPUN U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceil (Ha mpumepe 1 bubmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTIOBAPCHHOU COJIH )»
ATOMEBI 1 MOJICKYJIBI 1 bubmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6c
XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XUMUYECKUX IJICMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie U COXKHBIC BEIIECTBA 1 bubmorexa OK
P H https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
yip i https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umeckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OtHocUTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XUMAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350¢
13 KommuectBo BemectBa. Mob. bubmuoreka [{OK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBuUs MPOTEKAHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Beraucnenus koauuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne 1 bubmorexa [IOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTpomnbnas padora Nel mo Teme bubmoreka [JOK
«BellecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢
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nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KHCIIOPOJA (PeaKIIHH OKHCICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TomnuBo (He(Th, yroiab U METaH).
25 3ar ﬂSHeéHeqlios . a, CIIOCOOBI lro bubmorexa [IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lonydyenne u coOupanue KUCIOpoia Bubamorexa [IOK
e . P posa, https://m.edsoo.ru/ff0d4ac2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPOia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «[lony4yenne u coOupanue BOAOPOA,

W3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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denepanpHas pabodas mporpamma | Xumusi. 8—9 kiaccel (0a30BbIi YPOBEHB)

MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa OK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmorexa OK
P . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B
35 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [{OK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [{OK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbie
37 1 HEHACHIIIIEHHBIE pacTBOPHI. MaccoBast bubmorexa OK
= p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o reme
13 «IIpuroroBiieHrEe pacCTBOPOB C bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0JEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA)
19 KonTpomnbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubnmorera LHOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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ITonyyenue u XMMHUYECKHE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) TIOJT )eHI/IH XI/IMI/I‘IZ(I:KI/IG bubmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['enernueckas cBs3p MEKY KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
t H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HECOPTaHHIECCKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XHMHYECKHX 31eMeHTOB. [loHsTHe 0 bubmmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpymnisl, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi Bubmmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoteka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmunoreka LIOK
59 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XMMHUYECKast Bu6muotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHAsk XUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneup okncneHis https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC bubmuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucnuTeny 1 BOCCTAHOBUTEIHU bubmorexa OK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o reme bubnuoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O6001eHue 1 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01IeHNE U | Bu6muotexa [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 4 4
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9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakruueckue
n/n Bcero U3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
[lepuoauueckuii 3aK0OH.
| Ilepuoauueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHX IJIEMEHTOB 1 Bubmmorexa [IOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bu6muotexa [IOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZeyioB Kypca 8 kiacca»
6 Knaccudukanmst XumMuaeckux 1 bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOI€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

but6mmoreka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbIE U ci1a0ble buGnnorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS peakIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmiorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTruueckas pabora Ne 1.
16 «PeltreHne KCrIepUMEHTAIBHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS buGnnorexa [IOK
p A HHATH. https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 Xnﬁnqeclee CBEﬁCTBa Ha IIpUMepe buGnnorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosnsiHast KUCIIOTa, Bu6muotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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XAMHYECKHUE CBOMCTBA, IOJyYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «lTonyyeHue ConsTHON KUCIOTHI bubmorexa OK
- .. N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Boruncnenus o ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIN OOUH U3 bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as XxapakTepUCTHKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AIOTpOnTHBIC MOIU(DUKAIIH CEPHI.
7 Haxoxnenue cepsl U €€ coenMHEHNI Bu6muotexa [IOK
B MpUpOJe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
duznyecKrue 1 XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE peakllni, JekKallue B
OCHOBE IIPOMBIIIIIIEHHOTO CII0co0a
26 MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cepbl
7 Brrunciienue MaccoBoil 40JIM BBIXO/1a bubmoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHE CBOMCTBA, ITOJIyYCHHUE U bubmorexa [IOK
’ v https://m.edso0.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lTonyyeHne aMmmuaka, U3y4eHue ero bubmorexa OK
. v » 15X https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTa, e€ Gu3ndecKue u bubmunoreka LIOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
32 00peHuil. XUMHUYECKOE bubmorexa HOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEeH CpeIbl
COCOUHCHUSIMH a30Ta
®ocdop. Oxcuna dhochopa (V) u
33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(i)plzsn(qezzxne u bubmorexa [IOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyUYCHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B
35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK
P .I,) ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHYECKUE CBOVCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

denepanpHas pabodas mporpamma | Xumusi. 8—9 kiaccel (0a30BbIi YPOBEHB)

DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 YronpHas KUCIIOTa U €€ COTH bubmorexa HOK
https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "TTosrydeHune yrieKucioro rasa. Bu6muotexa [JOK
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa [OK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMmuunii u ero coefuHeHNUA bubmmorexa IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bu6nuoreka [IOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 mo teme
N bu6mmoreka [IOK
42 «BaxHeie HeMeTalIbl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO0mmas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannudeckas CBsI3b U bubmuoteka [JOK
MeTaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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O061u1me crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beruucienus mo

45 aBHEHUIM XUMUYECKUX PEAKIINI buGnnorexa LIOK
yp peaKiu, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
IpUMeECH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LIOK
pP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKcCHUJIbI M TUAPOKCUIBI HATPUS U bubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIC METAIIBI — bubmoreka [JOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHEHNS KaJIbIUI Bubmiorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoteka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOIEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aclaed
YCTpaHECHHS
bubmunoreka LIOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [IOK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xene3a (IIT) https://m.edsoo.ru/00ae35e6
58 O6OGIEICHI/IC U CHCTEMAaTU3aIIUS
3HAHUH
[Tpaktuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BbIXOJA MPOIAYKTa
peaxkuuu
61 O6o6nvleHI/Ie A CUCTEMATU3ALMs
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [IOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaIOIel Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubnmoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHuE 1 bu6nuorexa [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PeseprubIil ypok. O6001IeHNE U bubnuoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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CUCTeEMaTHU3anus 3HaHUN https://m.edsoo.ru/00adb33c

PeseprubIil ypok. O6001IeHNE 1 bu6nuoreka [IOK

68
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2

OBHIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxrmmmonepHoe o6miectBo «M3marenbetBo «lIpocBemenner
» Xumust, 9 kimacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmmmonepHoe o6miectBo «M3marenbetBo «lIpocBemenuer

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

e Taopuensn O. C., Bockoboitnnkosa H. I1., SAurykosa A. B. HactonpHas
KHHTa yuuTtens. Xumus. 8 ki1.: Meroauueckoe mocooue. - M.: Jlpoda,
2021.

o TaGpuensu O. C., Smykosa A. B. Terpanp 1151 1a00paTOpPHBIX ONBITOB U
npaktudeckux padort. 8 k. K yueonuky O. C. I'abpuensna «Xumus. 8
kiace». M.: [lpoda, 2022.

o [a6puensn, O. C. Meroauueckoe nocodue k yueonuky O. C. ["'abpuensna
«Xumusy. 8 kimacc / O. C. 'abpuensa. — M. : lpoda, 2021. — 109.

e TabpuensH, O. C. Metoaudeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 9 knace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

e Xwumus : TexHoJorndeckue kapThl K yueonuky O. C. ['abpuensHa « Xumusi.
8 kmaccy : metoauueckoe nocoodue / JI. . Acanosa. — M. : llpoda, 2020

e Xwumus : TexHoJOTHYeCKUe KapThl K yueOnuky O. C. ['abpuensHa « Xumusi.
9 knacey : meroaudeckoe mocoowue / JI. . AcanoBa. — M. : [Ipoda, 2018

e Xwumus. 8 Ki1.: KOHTpOJBHBIE M MPOBEPOUYHBIE pabOTHI K yueOHUKY O. C.
["abpuensna «Xumus. 8» / O. C. IN'abpuensn, I1. H. bepeskun, A. A.
VYmaxkosa u ap. - M.: [Ipoda, 2022.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI N PECYPChHbI
CETU UHTEPHET

B cooTBeTCTBUM ¢ aKTyalbHBIMH TPEOOBAHUSIMHU U TIOPSIKOM TIOJITOTOBKHU K
rocyapcTBeHHo utToroBod arrectanuu (OI'D), mnepedeHb MNpPOBEPSIEMBIX
TpeOOBaHUM K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOTPAMMBI U
AJIEMEHTOB COJEpXKaHUsl OTpaKEH B BUJE TaOnuI-koaudukaropoB masa OI'D.
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Konundukaropsl o6ecneunBaOT NpeeMCTBEHHOCTD MPEIMETHBIX, METAPEIMETHBIX
U JIMYHOCTHBIX pE3YyJIbTATOB U HCIOJB3YKOTCA IMPU IUIAHUPOBAHUU KOHTPOJI,
IIPOMEXKYTOYHON U UTOIOBOM aTTECTALUU.

http://www.chemnet.ru ['azeta « Xumusi» 1 cailT a1 yautens «5 uay Ha ypok
XUMUN)

http://him.1september.ru Enunas komnexuus LIOP: [IpeameTHast KomeKIus
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EctrecTBeHHO-Hay4dHBIE
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o0iieo0pa3oBaTeabHOTO
noprana
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